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Jeffery Szytel, P.E., M.S., M.B.A. 

Mr. Szytel has more than thirteen years of experience in civil and environmental engineering specializing 

in water, wastewater and recycled water systems.  His experience includes project and program 

management, capital improvement planning, water and wastewater treatment facility evaluation, 

optimization and design, hydraulic analysis, pilot studies, water and wastewater master planning, 

integrated resource planning, infrastructure planning and design, management consulting, and 

construction services. 

Daniel Heimel, E.I.T, M.S. 

Mr. Heimel has over seven years engineering and operations experience in the water and wastewater 

industry.  He has worked for two public water utilities in an operations capacity and is very 

knowledgeable about the day-to-day operations that keep water supply, water treatment, and water 

distribution facilities functioning.  His experience includes project and program management, hydraulic 

modeling, GIS implementation, water quality and drinking water utility regulatory compliance, sampling 

plan development and implementation, recycled water implementation, pilot studies, water quality and 

water supply watershed monitoring, groundwater recharge facility operations, and water quality data 

analysis.  

 

Jeroen Olthof, P.E., M.S. 

Mr. Olthof brings more than 14 years of experience in planning, design, and management of water and 

wastewater infrastructure. He specializes in hydraulic modeling of pipe networks, feasibility studies, 

infrastructure condition assessment, and comprehensive master planning. His experience includes 

database development and integration of geographic information systems (GIS) with hydraulic models, 

recycled water customer databases, and asset databases. He has developed and maintained custom 

databases to track recycled water customers and generate reports for regulatory agencies and other 

stakeholders. He has also developed condition assessment programs and decision algorithms to support 

capital improvement planning and maintenance optimization. He has published several technical papers 

on hydraulic modeling and infrastructure condition assessment 
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Sasa Tomic, Ph.D., P.E. 

Dr. Tomic is a Senior Professional Associate and the National Hydraulic Modeling Lead for HDR.  His 

responsibilities include national development, coordination, monitoring and improvement of technical 

competencies of business class staff and products to meet client needs and market drivers.  His focus 

has been on the development and implementation of quality control and quality assurance procedures 

for hydraulic modeling projects.    

 

With 18 years of experience in water resources industry and 12 years of experience in hydraulic 

modeling software development, Dr. Tomic provides a  unique blend of practical, theoretical, and 

software development skills perfected as a designer of market-leading software applications, an advisor 

on the world's most challenging modeling projects, and as an international authority on water-resources 

computational science.  He has been the product manager of Wallingford Software's InfoWorks and 

InfoNet water distribution solutions and the lead developer of Bentley's GEMS platform, for which he is 

the primary author of the US patent.  Dr. Tomic has used this inside knowledge of modeling software 

automation technologies, including Wallingford Software's InfoLite and Bentley's WaterObjects.NET 

platforms, to integrate hydraulic models with geographic information systems (GIS), SCADA systems, 

and other corporate IT systems.   

 

Dr. Tomic is an active member of AWWA and WEF modeling committees. He has conducted modeling 

software training, presented on dozens of conferences, published numerous technical papers, and 

collaborated on book chapters in area of water resources and computer science. 

 

John Zoraster, P.E. 

Mr. Zoraster has 30 years of professional experience in water resources planning and public works 

projects. His experience includes planning and implementation of capital improvement programs, 

conjunctive use projects, municipal water supply, recycled water, water system valuation and rate 

studies.   

  

Copy of document found at  www.NoNewWipTax.com



San Luis Obispo County Flood Control & Water Conservation District    
 Capacity Assessment of the Coastal Branch, Chorro Valley and Lopez Pipelines 

B 

APPENDIX B. REQUEST FOR PROPOSAL PS-#1084 CAPACITY 

ASSESSMENT OF THE STATE WATER PROJECT COASTAL BRANCH 
  

Copy of document found at  www.NoNewWipTax.com



C o u n t y  o f  S a n  L u i s  O b i s p o    
GGG EEE NNN EEE RRR AAA LLL    SSS EEE RRR VVV III CCC EEE SSS    AAA GGG EEE NNN CCC YYY 

Janet te  D.  Pe l l ,  D i rector  

 

He len  McCann,  Depar tment  Admin is t ra tor 
 

 
1087 Santa Rosa Street    San Luis Obispo, CA  93408    Phone: 805.781.5200     www.slocounty.ca.gov/gsa 

 
 

 
 
 
 
 

REQUEST FOR PROPOSAL PS- #1084 
Capacity Assessment of the State Water Project Coastal Branch 

 
April 23, 2010 

 
 
 
The San Luis Obispo County Flood Control and Water Conservation District (District) is 
currently soliciting proposals for professional services to complete a comprehensive capacity 
assessment and report for the Coastal Branch of the State Water Project (SWP). 
 
Each proposal shall specify each and every item as set forth in the attached specifications.  
Any and all exceptions must be clearly stated in the proposal.  Failure to set forth any item in 
the specifications without taking exception, may be grounds for rejection.  The District 
reserves the right to reject all proposals and to waive any informalities. 
 
If your firm is interested and qualified, please submit four [4] copies of your proposal by 3:00 
p.m. on May 19, 2010 to: 
 

County of San Luis Obispo 
Debbie Belt, GSA - Purchasing 

1087 Santa Rosa Street 
San Luis Obispo, CA  93408 

 
If you have any questions about the proposal process, please contact me.  For technical 
questions and information contact the District Project Manager, Courtney Howard, at (805) 
781-1016 or via email at choward@co.slo.ca.us. 
 
 
 
 
DEBBIE BELT 
Buyer – GSA - Purchasing 
dbelt@co.slo.ca.us 
 
 
 
\\Svr2180a\data\PUBLIC\2184\BIDSLONG\DB\Year 2010\1084rfp.doc 
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TO:  ALL PROSPECTIVE PROPOSERS 
SUBJECT: LOCAL PROPOSERS PREFERENCE 
 
The County of San Luis Obispo has established a local vendor preference.  All informal and 
formal Request for Proposals for contracts will be evaluated with a preference for local 
vendors.  Note the following exceptions: 
 
 1. Those contracts which State Law or, other law or regulation precludes this local 

preference. 
 2. Public works construction projects. 
 
A "local" vendor will be approved as such when, 1) It conducts business in an office with a 
physical location within the County of San Luis Obispo; 2) It holds a valid business license 
issued by the County or a city within the County; and 3) Business has been conducted in 
such a manner for not less than six (6) months prior to being able to receive the preference. 
 
As of March 3, 1994 individual County Buyers evaluate RFP’s (Request For Proposals) 
considering the local vendor preference described above.  The burden of proof will lie with 
proposers relative to verification of "local" vendor preference.  Should any questions arise, 
please contact a buyer at (805) 781-5200.  All prospective proposers are encouraged to 
quote the lowest prices at which you can furnish the items or services listed in District 
proposals. 
 
  

YES 
 

NO 
 
Do you claim local vendor preference? 

  

 
Do you conduct business in an office with a physical 
location within the County of San Luis Obispo? 

  

 
Business Address: ___________________________________________________________

____________________________________________________________________________

 
Years at this Address: __________________________________________________

 
Does your business hold a valid business license issued 
by the County or a City within the County? 

  

 
Name of Local Agency which issued license: ________________________________
 

 
Business Name:________________________________________________________  

Authorized Individual:____________________  Title:___________________________  

Signature:_____________________________  Dated: _________________________
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PROPOSAL SUBMITTAL AND SELECTION 

 
1. All proposals, consisting of four (4) copies, must be received by mail, recognized 

carrier, or hand delivered no later than 3:00 p.m. on May 19, 2010.  Late proposals will 
not be considered. 

 
2. All correspondence should be directed to: 
 

San Luis Obispo County 
General Services Agency 
1087 Santa Rosa Street 

San Luis Obispo, CA  93408 
ATTENTION: DEBBIE BELT 
Telephone: (805) 781-5903 

 
3. Costs of preparation of proposals will be borne by the proposer. 
 
4. It is preferred that all proposals be submitted on recycled paper, printed on two sides. 
 
5. Selection of qualified proposers will be by an approved District procedure for awarding 

professional contracts. 
 
6. This request does not constitute an offer of employment or to contract for services. 
 
7. The District reserves the option to reject any or all proposals, wholly or in part, 

received by reason of this request. 
 
8. The District reserves the option to retain all proposals, whether selected or rejected.  

Once submitted, the proposals and any supplemental documents become the property 
of the District. 

 
9. All proposals shall remain firm for ninety, (90) days following closing date for receipt of 

proposals. 
 
10. The District reserves the right to award the contract to the firm who presents the 

proposal which in the judgment of the District, best accomplishes the desired results, 
and shall include, but not be limited to a consideration of the professional service fee. 

 
11. Selection will be made on the basis of the proposals as submitted.  The Selection 

Committee may deem it necessary to interview applicants.  The District retains the 
right to interview applicants as part of the selection process. 

 
12. The proceedings of the Selection Committee are confidential.  Members of the 

Selection Committee are not to be contacted by the proposers. 
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PROPOSAL FORMAT 
 
A qualifying proposal must address all of the following points: 
 
1. Project Title 
 
2. Applicant or Firm Name 
 
3. Firm Qualifications – 50% of Total Score 
 
 a. Names and qualifications of personnel to be assigned to this project. Each firm 

will be evaluated on the experience and education of the key personnel that will 
be assigned to the Project. (20%) 

 
 b. Outline of recent projects completed that are directly related to this project.  

Consultant is required to demonstrate specific design and project expertise 
relating to hydraulic modeling, flow capacity analysis, reporting and the 
requirements of the Project Scope of Work.  Knowledge of the State Water 
Project is also preferred. (20%) 

 
 c. Qualifications and purpose of subcontractors, or joint venture firm, if 

appropriate. (5%) 
 
 d. Client references from recent related projects, including name, address and 

phone number of individual to contact for referral. (5%) 
 
4. Understanding of the Project – 25% of Total Score 

 
a. Understanding of the objectives of the District and Central Coast Water 
 Authority in conducting this work effort and what needs to be 
 accomplished to meet those objectives.  (20%) 
 
b. Description of information to be provided by the District, Central Coast Water 
 Authority, or other local or state agencies. Indication of additional 
 research/information gathering required and participation/role of District, Central 
 Coast Water Authority and other applicable agencies required. (5%) 
 

5. Approach to the Project – 25% of Total Score 
 
 a. Describe how the project team will approach accomplishing all aspects of the 
  Project Scope of Work. (10%) 
 
 b. Description of the organization and staffing to be used for the project. (10%) 
 
 c. Provide a task completion schedule, estimating the anticipated time frame 

necessary to complete the Capacity Assessment and Report once a Notice to 
Proceed is issued. (5%) 
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6. Fees and Insurance 
 
 a. Propose total fixed fees to complete project as described under the Project 

Scope of Work.  Provide a cost proposal containing estimated person-hours 
and respective billing rates plus other direct costs, structured similarly to the 
Project Scope of Work and task completion schedule so they may be integrated 
as exhibits to an agreement.  Distinguish costs related to Reach 1 through 6 
efforts and costs related to Chorro Valley and Lopez Pipeline efforts as 
practicable. 

 
 b. The selected Consultant shall negotiate with the District to execute an 

Agreement for Engineering Consulting Services.  The District’s standard 
Agreement form is attached as Attachment A. 

 
 c. The selected Consultant will be required to provide insurance coverage as 

shown in Sections 7 and 10 of the attached consultant agreement.  This amount 
of insurance coverage shall be reflected in your estimated professional fee. 

 
 d. The Consultant shall provide within five (5) days after the Notice of Award is 

issued an endorsement of their liability insurance naming the District, San Luis 
Obispo County, Central Coast Water Authority, California Department of Water 
Resources, California Men’s Colony, City of Morro Bay, and each of their 
directors, officers, employees and authorized volunteers as additionally named 
insured.  This shall be maintained in full force and effect for the duration of the 
contract and must be in an amount and format satisfactory to the District. 

 
 e. The selected Consultant will need to indemnify the District, San Luis Obispo 

County, Central Coast Water Authority, California Department of Water 
Resources, California Men’s Colony, City of Morro Bay and each of their 
directors, officers, employees and authorized volunteers as included in Section 
8 and 10 of the attached consultant agreement. 

 
7. Background 
 

The San Luis Obispo County Flood Control and Water Conservation District (District), 
in coordination with the Central Coast Water Authority (CCWA), is soliciting RFPs for 
professional services to complete a comprehensive capacity assessment and report 
for Reaches 1 through 6 of the Coastal Branch of the State Water Project (SWP), and 
the District’s Chorro Valley and Lopez Pipelines.   

 
The Coastal Branch of the SWP serves two SWP Contractors: the Santa Barbara 
Flood Control and Water Conservation District (via CCWA, a Joint Powers Authority) 
and the District.  Demands for water within the two agencies’ service areas, and the 
reliability of the SWP itself, has reached a point where optimization of the capacity of 
Reaches 1 through 6 of the Coastal Branch, including the Chorro Valley Pipeline and 
Lopez Pipeline, has become necessary.  First, however, the agencies must 
understand the capacity of the Coastal Branch. 
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As a consequence of materials sizing, and other hydraulic factors, it is believed that 
the capacity of the Coastal Branch may be different from its design capacity.  CCWA 
previously led efforts to quantify the capacity of a majority of the Coastal Branch 
utilizing a pipeline modeling system with results that supported this belief.  This 
assessment seeks to verify the previous modeling information through additional 
analysis and potentially development of additional information, and to evaluate the 
capacity of the Chorro Valley and Lopez pipelines as well. 

 
System Description 
The State Water Project encompasses a complex of reservoirs, pumping plants, power 
plants, canals, and tunnels that are owned and operated by the Department of Water 
Resources (DWR). This system transports water from the Sacramento-San Joaquin 
Delta to serve water to contractors in the San Francisco Bay area, the San Joaquin 
Valley, and Southern California.  

 
As part of the original construction of the State Water Project, DWR constructed Phase 
I of the Coastal Branch.  This portion of the system branches off from the main 
California Aqueduct in the southwestern corner of Kings County near Interstate 5. The 
Coastal Branch Phase I is a 15-mile canal that ends near Devils Den in northwestern 
Kern County. 

 
Phase II of the Coastal Branch pipeline was constructed by DWR between 1995 and 
1997 and was designed to supply State Water to the Counties of San Luis Obispo and 
Santa Barbara.  The Phase II Coastal Branch pipeline extends from the terminus of 
the Phase I Coastal Branch canal to the Tank 5 facility in northern Santa Barbara 
County. The pipeline’s largest diameter is 57 inches between the Devils Den Pumping 
Plant and Tank 1 and its smallest diameter is 42 inches along the southerly-most 48 
miles. 

 
Phase II of the Coastal Branch initially conveys water from the Phase I Coastal Branch 
canal to the Polonio Pass Water Treatment Plant. This section of pipeline is known as 
Reach 1 and it includes three pumping plants that are each designed to produce a 
maximum flow rate of 134 cubic feet per second and a total dynamic head of 555 feet 

 
The Polonio Pass Water Treatment Plant, which is owned and operated by CCWA, 
receives raw water from Reach 1.  Following treatment, the water is discharged to 
Tank 1, which constitutes the end of Reach 1. From Tank 1, water is discharged to 
Reaches 2 through 6 of the pipeline to convey treated water to both San Luis Obispo 
and Santa Barbara Counties. Flow through Reaches 2 through 6 is accomplished by 
gravity flow only.  This section of the pipeline is owned by DWR, however, CCWA 
operates and maintains it pursuant to an operations and maintenance contract with 
DWR. 

 
The terminus of the Phase II Coastal Branch is at the Tank 5 facility in northern Santa 
Barbara County.  However, CCWA owns and operates a pipeline to deliver water from 
Tank 5 to the Lake Cachuma. Water is conveyed through this pipeline by gravity flow 
to the Santa Ynez Valley.  At that point, the water is pumped to Lake Cachuma by the 
Santa Ynez Pumping Plant, which is owned and operated by CCWA. 
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Attachments B through E provide summary information on Phase II Coastal Branch 
pipeline, including design flow capacity, pipe diameters, pipe segment lengths, 
hydraulic grades, pipeline elevations, etc. 
 
The District owns and operates the pipelines to convey State Water to users within the 
District via two turn-outs in San Luis Obispo County – Chorro Valley and Lopez.  
Attachments F and G include maps of these pipelines. 
 

8. Purpose of the Capacity Assessment and Report 
 

The main purpose of the Capacity Assessment and Report is to provide CCWA and 
the District (the Agencies) with a common understanding of the capacity of the Coastal 
Branch, including the Chorro Valley and Lopez pipelines, based upon established 
operational criteria.  It is also important to have a common understanding of any facility 
limitations and what would be required to improve flow capacity.  This common 
understanding will facilitate negotiations regarding the use of any capacity in excess of 
the design capacity upon which current service contracts are based.  This project will 
consolidate, peer-review, and update as needed, the capacity assessment-related 
efforts of the individual agencies, and develop new information in order to determine 
the capacity of the Coastal Branch.  
 

9. Scope of Work 
 
The District and CCWA requires engineering services to evaluate the flow capacity of 
Reach 1 and Reaches 2 through 6 of Phase II, including the Chorro Valley and Lopez 
Pipelines, of the Coastal Branch. Capacity analysis of the Treatment Plant is 
specifically excluded from the Project’s Scope of Work.  The selected Consultant will 
work with both the District and CCWA in a collaborative manner.  The Project Scope of 
Work is described below. 

 
Task 1.0:  Gather and Assess Existing Information 
 
1.1 Reaches 1 through 6 

 
This includes flow data, existing analyses and reports, historical operations and 
improvements.  Perform a peer review of existing analyses as needed to 
determine their validity in assessing the capacity of the Coastal Branch.  
Interview staff of Agencies as needed. 
 
Be advised that CCWA operates Reaches 2 through 6 of the pipeline and 
utilizes a Supervisory Control and Data Acquisition System.  All operating data 
is archived and will be made available for use for this project. 
 
1.2 Chorro Valley and Lopez Pipelines 

 
This includes flow data, existing analyses and reports, historical operations and 
improvements.  Perform a peer review of existing analyses as needed to 
determine their validity in assessing the capacity of the Chorro Valley and 
Lopez Pipelines.  Interview staff of Agencies as needed. 
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Be advised that the District operates the Chorro Valley and Lopez Pipelines.  All 
operating data is archived and will be made available for use for this project. 
 
Task 2.0:  Establish Operational Criteria  
 
2.1 Reaches 1 through 6 

 
Work with the District and CCWA, and any additional agencies necessary (i.e. 
DWR), to establish and document the operational criteria upon which the 
capacity assessment will be based.  These criteria shall relate to peak and off-
peak energy-rate pumping, seasonal water delivery peaking, stand-by 
equipment, time of operation, water treatment plant expansion, factors of safety, 
operational velocities and head losses, facility deterioration over time and other 
management considerations.  It shall also be necessary to assess capacity 
under several scenarios using different sets of water delivery schedules. 

 
2.2 Chorro Valley and Lopez Pipelines 

 
Work with the District and any additional agencies necessary to establish and 
document the operational criteria upon which the capacity assessment for the 
Chorro Valley Pipeline will be based.  These criteria shall relate to peak and off-
peak energy-rate pumping, seasonal water delivery peaking, stand-by 
equipment, time of operation, water treatment plant expansion, factors of safety, 
operational velocities and head losses, facility deterioration over time and other 
management considerations.  It shall also be necessary to assess capacity 
under several scenarios using different sets of water delivery schedules.   
 
The hydraulic assessment for the Lopez Pipeline is being conducted by others, 
and will be made available for review, evaluation and incorporation into this 
assessment. 

 
Task 3.0:  Hydraulic Assessment  

 
3.1 Reaches 1 through 6 
 
Utilize applicable data and operational criteria to conduct a hydraulic 
assessment of each segment of the Coastal Branch, including flow capacities 
and any improvements necessary for restoring or improving flow capacity, in 
order to complete an overall Capacity Assessment and Report.   
 
3.2 Chorro Valley and Lopez Pipelines 
 
Utilize applicable data and operational criteria to conduct a hydraulic 
assessment of the Chorro Valley Pipeline, by conducting flow tests as needed 
and including flow capacities and any improvements necessary for restoring or 
improving flow capacity, in order to complete an overall Capacity Assessment 
and Report. 
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The hydraulic assessment for the Lopez Pipeline is being conducted by others, 
and will be made available for review, evaluation and incorporation into this 
assessment. 
 
Task 4.0 Meetings  

 
Proposals shall include an estimate of the number of meetings anticipated to be 
required to complete the Scope of Work.  Distinguish meetings related to 
Reaches 1 through 6 efforts and meetings related to Chorro Valley and Lopez 
Pipeline efforts as practicable.  It is anticipated that there will be a number of 
coordination meetings associated with the project. These meetings shall 
include, but are not limited to, the following: 
  
1) Progress Reports/Updates:  Provide regular updates to the Agencies via 

meetings in person, conference calls and/or emails as necessary with 
associated agendas/minutes/action items. 
 

2) Coordination with other agency consultants who have conducted capacity 
analyses on specific segments. 
 

3) Present the Public Draft of the report to agencies within the District and 
members of CCWA that receive State Water. 

 
Task 5.0 Report                  

 
Provide interim Technical Memorandums to ensure the approach to completing 
the Capacity Assessment is understood by the Agencies and consultant.  
Distinguish reporting related to Reaches 1 through 6 efforts and reporting 
related to Chorro Valley and Lopez Pipeline efforts as practicable.  Provide an 
Administrative Draft for review by the Agencies prior to submitting a Public 
Review Draft.  Obtain and address comments/recommendations from agencies 
within the District and members of CCWA that receive State Water in order to 
provide a Final Report. 

 
10. Accomplishment Schedule 

 
RFPs shall include a schedule and a discussion of the tasks/timeframes necessary to 
complete the project. 
 

11.  Agency-Furnished Information 
 
 Information provided by the Agencies during the course of the project may include, but 
 not be limited to, the following: 

o Operational Data 
o Capacity Studies 
o Facility Plans 
o Models 
o As-Built Plans 
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ATTACHMENTS 
 
Attachment A:   Template Agreement for Engineering Consulting Services 
Attachment B:   Diagram of Coastal Branch 
Attachment C: Hydraulic Grade Line Diagram for Reaches 1 through 6. 
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ATTACHMENT A 
 
 

AGREEMENT FOR 
ENGINEERING CONSULTING SERVICES 

(NON-FEDERAL FUNDING) 
  

THIS AGREEMENT, entered into this       day of                   , 20    , by and between the SAN 

LUIS OBISPO COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT, a political 

subdivision of the State of California, herein called “DISTRICT,” and _____________., a corporation 

whose address is _________________________ herein called ‘ENGINEER.” 

 

 The DISTRICT department responsible for administering this AGREEMENT is the 

Department of Public Works, and all written communications hereunder with the DISTRICT shall be 

addressed to the Director of Public Works. 

 

 WHEREAS, the DISTRICT has need for special services and advice with respect to the work 

described herein; and 

 

 WHEREAS, ENGINEER warrants that it is specially trained, experienced, expert and 

competent to perform such special services; 

 

NOW, THEREFORE, IT IS AGREED by the parties hereto as follows: 

1. Scope of Work.  ENGINEER shall, at its own cost and expense, provide all the 

services, equipment and materials necessary to complete the work described in Exhibit A, which 

is attached hereto and incorporated herein by this reference.  All work shall be performed to the 

highest professional standard. 

 2.  Time for Completion of Work.  No work shall be commenced prior to ENGINEER’S 

receipt of the DISTRICT’S Notice to Proceed.  All work shall be completed no later than 

____________________, ____, 20____, provided, however, that extensions of time may be 

granted in writing by the Director of Public Works of the District, which said extensions of time, if 

any, shall be granted only for reasons attributable to inclement weather, acts of God, or for other 

cause determined in the sole discretion of the Director of Public Works of the District to be good 

and sufficient cause for such extensions. 

Copy of document found at  www.NoNewWipTax.com



County of San Luis Obispo        RFP PS- #1084        April 23, 2010      Page 12 
Capacity Assessment of the State Water Project Coastal Branch 

 

 

 

 

3. Payment for Services: 

 a.  Compensation.  DISTRICT shall pay to ENGINEER as compensation in full for 

all work required by this Agreement a sum not to exceed the total Agreement amount of     

$_____________. ENGINEER’S compensation shall be based on actual services performed and 

costs incurred at the rates set forth for each task in the ENGINEER’S Cost Proposal attached 

hereto as Exhibit B, and incorporated herein by this reference.  Progress payments will be made 

as set forth below based on compensable services provided and allowable costs incurred 

pursuant to this Agreement. 

 b. Reports and Billing Invoices:  ENGINEER shall submit to the DISTRICT, on a 

monthly basis, a detailed statement of services performed and work accomplished during that 

preceding period, including the number of hours of work performed and the personnel involved.  

Billing invoices shall be based upon the ENGINEER’S cost proposal attached hereto as Exhibit 

B.  For the purpose of timely processing of invoices, the ENGINEER’S invoices are not regarded 

as received until the monthly report is submitted.  Any anticipated problems in performing any 

future work shall be noted in the monthly reports.  The ENGINEER shall also promptly notify the 

DISTRICT of any perceived need for a change in the scope of work or services.  

4. Accounting Records: 

  a. ENGINEER shall maintain accounting records in accordance with generally 

accepted accounting principles.  ENGINEER shall obtain the services of a qualified 

bookkeeper or accountant to ensure that accounting records meet this requirement.  

ENGINEER shall maintain acceptable books of accounts which include, but are not limited to, 

a general ledger, cash receipts journal, cash disbursements journal, general journal and 

payroll journal. 

  b. ENGINEER shall record costs in a cost accounting system which clearly 

identifies the source of all costs.  Agreement costs shall not be co-mingled with other project 

costs, but shall be directly traceable to contract billings to the DISTRICT.  The use of 

worksheets to produce billings shall be kept to a minimum.  If worksheets are used to 

produce billings, all entries should be documented and clearly traceable to the ENGINEER’S 

cost accounting records. 
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  c. All accounting records and supporting documentation shall be retained for a 

minimum of five (5) years or until any audit findings are resolved, whichever is later.  

ENGINEER shall safeguard the accounting records and supporting documentation. 

  d.  ENGINEER shall make accounting records and supporting documentation 

available on demand to the DISTRICT and its designated auditor for inspection and audit.  

Disallowed costs shall be repaid to the DISTRICT.  The DISTRICT may require having the 

ENGINEER’S accounting records audited, at ENGINEER'S expense, by an accountant 

licensed by the State of California.  The audit shall be presented to the District Auditor-

Controller within thirty (30) days after completion of the audit. 

5.  Contingency Fund for Changes in Scope of Service.  No change in the 

character or extent of the work to be performed by ENGINEER shall be made except through 

a signed written amendment to this Agreement.  The amendment shall set forth the proposed 

changes in work, adjustment of time, and adjustment of the sum to be paid by DISTRICT to 

ENGINEER, if any.  A contingency fund of __________ is hereby created to address such 

changes to the scope of services and/or completion date.  The DISTRICT’S Board of 

Supervisors hereby delegates to the Director of Public Works and Transportation the 

authority to sign amendments to this Agreement that make reasonable modifications to the 

time of performance or the scope of services, provided that all such amendments do not 

cumulatively exceed the contingency fund.  Any other amendments must be approved by the 

Board.  These additional funds are intended to provide the DISTRICT with flexibility to 

respond to unanticipated events or conditions, and the ENGINEER has no right to make any 

claim against these funds except as so expressly provided in a written amendment to this 

Agreement. 

6. Non-Assignment of Agreement.  Inasmuch as this Agreement is intended to 

secure the specialized services of the ENGINEER, ENGINEER may not assign, transfer, 

delegate or sublet any interest herein without the prior written consent of DISTRICT and any 

such assignment, transfer, delegation, or sublease without the DISTRICT’s prior written 

consent shall be considered null and void.  This includes revisions to the project team as 

described in the organization chart (See Exhibit C). 

7. Insurance.  ENGINEER, at its sole cost and expense, shall purchase and maintain 

the insurance policies set forth below on all of its operations under this Agreement.  Such 

policies shall be maintained for the full term of this Agreement and the related warranty 

period (if applicable) and shall provide products/completed operations coverage for four (4) 
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years following completion of ENGINEER’s work under this Agreement and acceptance by 

the District.  Any failure to comply with reporting provisions(s) of the policies referred to above 

shall not affect coverage provided to the District, its officers, employees, volunteers and 

agents.  For purposes of the insurance policies required hereunder, the term “District” shall 

include officers, employees, volunteers and agents of the DISTRICT, individually or 

collectively. 

 

A. MINIMUM SCOPE AND LIMITS OF REQUIRED INSURANCE POLICIES 
  

The following policies shall be maintained with insurers authorized to do business in 

the State of California and shall be issued under forms of policies satisfactory to the 

District: 

  
1. COMMERCIAL GENERAL LIABILITY INSURANCE POLICY (“CGL”) 

  
Policy shall include coverage at least as broad as set forth in Insurance 
Services Office (herein “ISO”) Commercial General Liability coverage.  
(Occurrence Form CG 0001) with policy limits not less than the following: 

 
  $1,000,000 each occurrence (combined single limit); 
  $1,000,000 for personal injury liability; 
  $1,000,000 aggregate for products-completed operations; and 
  $1,000,000 general aggregate. 
 

The general aggregate limits shall apply separately to ENGINEER’s work under 

this Agreement. 

  
 2. BUSINESS AUTOMOBILE LIABILITY POLICY (“BAL”) 
  

Policy shall include coverage at least as broad as set forth in Insurance 

Services Office Business Automobile Liability Coverage, Code 1 “Any Auto” 

(Form CA 0001).  This policy shall include a minimum combined single limit of 

not less than One-million ($1,000,000) dollars for each accident, for bodily injury 

and/or property damage.  Such policy shall be applicable to vehicles used in 

pursuit of any of the activities associated with this Agreement.  ENGINEER 

shall not provide a Comprehensive Automobile Liability policy which specifically 

lists scheduled vehicles without the express written consent of District. 
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3. WORKERS’ COMPENSATION AND EMPLOYERS’ LIABILITY INSURANCE 
POLICY (“WC / EL”)  

  This policy shall include at least the following coverages and policy limits: 

1.  Workers’ Compensation insurance as required by the laws of the laws of 

the State of California; and 

2. Employer’s Liability Insurance Coverage B with coverage amount not 

less than one-million ($1,000,000) dollars each accident / Bodily Injury 

(herein “BI”); one-million ($1,000,000) dollars policy limit BI by disease; 

and, one-million ($1,000,000) dollars each employee BI disease. 
 

 4. PROFESSIONAL LIABILITY INSURANCE POLICY (“PL”)   
 

This policy shall cover damages, liabilities, and costs incurred as a result of 

ENGINEER’s professional errors and omissions or malpractice.  This policy 

shall include a coverage limit of at least One-Million Dollars ($1,000,000) per 

claim, including the annual aggregate for all claims (such coverage shall apply 

during the performance of the services under this Agreement and for two (2) 

years thereafter with respect to incidents which occur during the performance of 

this Agreement).  ENGINEER shall notify the District if any annual aggregate is 

eroded by more than seventy-five percent (75%) in any given year. 

 

 

  
B. DEDUCTIBLES AND SELF-INSURANCE RETENTIONS 
 

Any deductibles and/or self-insured retentions which apply to any of the insurance 

policies referred to above shall be declared in writing by ENGINEER and approved by 

the District before work is begun pursuant to this Agreement.  At the option of the 

District, ENGINEER shall either reduce or eliminate such deductibles or self-insured 

retentions as respect the District, its officers, employees, volunteers and agents, or 

shall provide a financial guarantee satisfactory to the District guaranteeing payment of 

losses and related investigations, claim administration, and/or defense expenses. 

  
C. ENDORSEMENTS 
 

All of the following clauses and endorsements, or similar provisions, are required to be 

made a part of insurance policies indicated in parentheses below: 

1. A “Cross Liability”, “Severability of Interest” or “Separation of Insureds” clause 
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(CGL & BAL); 

2. The District, San Luis Obispo County, Central Coast Water Authority, California 

Department of Water Resources, California Men’s Colony, City of Morro Bay and 

each of their officers, employees, volunteers and agents are hereby added as 

additional insureds with respect to all liabilities arising out of ENGINEER’s 

performance of work under this Agreement (CGL & BAL); 

3. If the insurance policy covers an “accident” basis, it must be changed to 

“occurrence” (CGL & BAL) 

4. This policy shall be considered primary insurance with respect to any other valid 

and collectible insurance District may possess, including any self-insured retention 

District may have, and any other insurance District does possess shall be 

considered excess insurance only and shall not be called upon to contribute to this 

insurance (CGL, BAL, & PL); 

5. No cancellation or non-renewal of this policy, or reduction of coverage afforded 

under the policy, shall be effective until written notice has been given at least thirty 

(30) days prior to the effective date of such reduction or cancellation to District at 

the address set forth below (CGL, BAL, WC /EL & PL); 

6. ENGINEER and its insurers shall agree to waive all rights of subrogation against 

the District, its officers, employees, volunteers and agents for any loss arising 

under this Agreement (CGL); and 

7. Deductibles and self-insured retentions must be declared (All Policies). 

  
D. ABSENCE OF INSURANCE COVERAGE 
 

District may direct ENGINEER to immediately cease all activities with respect to this 

Agreement if it determines that ENGINEER fails to carry, in full force and effect, all 

insurance policies with coverage’s at or above the limits specified in this Agreement.  

Any delays or expense caused due to stopping of work and change of insurance shall 

be considered ENGINEER’s delay and expense.  At the District’s discretion, under 

conditions of lapse, the District may purchase appropriate insurance and charge all 

costs related to such policy to ENGINEER. 

 
E. PROOF OF INSURANCE COVERAGE AND COVERAGE VERIFICATION  
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Prior to commencement of work under this Agreement, and annually thereafter for the 

term of this Agreement, ENGINEER, or each of ENGINEER’s insurance brokers or 

companies, shall provide District a current copy of a Certificate of Insurance, on an 

Accord or similar form, which includes complete policy coverage verification, as 

evidence of the stipulated coverage’s.  All of the insurance companies providing 

insurance for ENGINEER shall have, and provide evidence of, a Best Rating Service 

rate of A VI or above.  The Certificate of Insurance and coverage verification and all 

other notices related to cancellation or non-renewal shall be mailed to: 

 
Courtney Howard, Public Works Department 
Room 207, County Government Center 
San Luis Obispo CA  93408 

 

8. Indemnification:   

 

 a.  ENGINEER shall defend, indemnify and hold harmless the District, San Luis 

Obispo County, Central Coast Water Authority, California Department of Water Resources, 

California Men’s Colony, City of Morro Bay, and each of their officers and employees from all 

claims, demands, damages, costs, expenses, judgments, attorney fees, liabilities or other 

losses (hereafter, collectively “claims”) that may be asserted by any person or entity, and that 

arise out of , pertain to, or relate to the negligence, recklessness, or willful misconduct of the 

ENGINEER.  The parties acknowledge that, in addition to whatever other acts or omissions 

may constitute negligence under applicable law, any act or omission of ENGINEER which 

constitutes a breach of any duty or obligation under, or pursuant to, this Agreement shall at a 

minimum constitute negligence, and may constitute recklessness or willful conduct if so 

warranted by the facts.   

 
b.  The preceding paragraph applies to any and all such claims, regardless of the 

nature of the claim or theory of recovery.  For purposes of the paragraphs found in this 

section 8 of the AGREEMENT, ‘ENGINEER” shall include the ENGINEER, and/or its agents, 

employees, sub-contractors, or other independent contractors hired, by, or directly 

responsible to, ENGINEER. 

c.  It is the intent of the parties to provide the DISTRICT, San Luis Obispo County, 

Central Coast Water Authority, California Department of Water Resources, California Men’s 
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Colony, and the City of Morro Bay the fullest indemnification, defense, and “hold harmless” 

rights allowed under the law.  If any word(s) contained herein are deemed by a court to be in 

contravention of applicable law, said word(s) shall be severed from this contract and the 

remaining language shall be given full force and effect.  Nothing contained in the foregoing 

indemnity provisions shall be construed to require ENGINEER to indemnify DISTRICT, San 

Luis Obispo County, Central Coast Water Authority, California Department of Water 

Resources, California Men’s Colony, and the City of Morro Bay against any responsibility or 

liability in contravention of Civil Code 2782 or 2782.8. 

 

9. ENGINEER’s Responsibility For Its Work. 

 

a.  ENGINEER has been hired by the DISTRICT because of ENGINEER’s 

specialized expertise in performing the work described in the attached Exhibit A.  ENGINEER 

shall be solely responsible for such work.  The DISTRICT’s review, approval and/or adoption 

of any designs, plans, specifications or any other work of the ENGINEER shall be in reliance 

on ENGINEER’s specialized expertise and shall not relieve the ENGINEER of its sole 

responsibility for its work. The DISTRICT is under no duty or obligation to review or verify the 

appropriateness, quality or accuracy  of any designs, plans, specifications or any other work 

of the ENGINEER, including but not limited to, any methods, procedures, tests, calculations, 

drawings or other information used or created  by ENGINEER in performing any work under 

this Agreement. 

 

b.   All information which ENGINEER receives from DISTRICT should be 

independently verified by ENGINEER.  ENGINEER should not rely upon such information 

unless it has independently verified its accuracy.  The only exception to the foregoing arises 

when the DISTRICT has expressly stated in writing that certain information may be relied 

upon by the ENGINEER without the ENGINEER’s independent verification.  In such event, 

the ENGINEER is still obliged to promptly notify the DISTRICT whenever the ENGINEER 

becomes aware of any information that is inconsistent with any information which the 

DISTRICT has stated may be relied upon by the ENGINEER. 

10. Insurance and Indemnification as Material Provisions.  The parties expressly 

agree that the indemnification and insurance clauses in this Agreement are an integral part of 

the performance exchanged in this Agreement.  The compensation stated in this Agreement 
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includes compensation for the risks transferred to ENGINEER by the indemnification and 

insurance clauses. 

11. ENGINEER’S Endorsement on Reports, etc.  ENGINEER shall endorse all 

reports, maps, plans, documents, materials and other data in accordance with applicable 

provisions of the laws of the State of California. 

12. Documents, Information and Materials Ownership.  All documents, information 

and materials of any and every type prepared by the ENGINEER pursuant to this Agreement 

shall be the property of the DISTRICT.  Such documents shall include but not be limited to 

data, drawings, specifications, reports, estimates, summaries, and such other information and 

materials as may have been accumulated by the ENGINEER in performing work under this 

Agreement, whether completed or in process.  The ENGINEER shall assume no 

responsibility for the unintended use by others of any such documents, information, or 

materials on project(s) which are not related to the scope of services described under this 

Agreement. 

13. Termination of Agreement Without Cause.  DISTRICT may terminate this 

Agreement at any time by giving the ENGINEER 20 days written notice of such termination.  

Termination shall have no effect upon the rights and obligations of the parties arising out of 

any transaction occurring prior to the effective date of such termination.  Other than payments 

for services satisfactorily rendered prior to the effective date of said termination, ENGINEER 

shall be entitled to no further compensation or payment of any type from the DISTRICT. 

14. Termination of Agreement for Cause.  If ENGINEER fails to perform 

ENGINEER’S duties to the satisfaction of the DISTRICT, or if ENGINEER fails to fulfill in a 

timely and professional manner ENGINEER’S obligations under this Agreement or if 

ENGINEER shall violate any of the terms or provisions of this Agreement or if ENGINEER, 

ENGINEER’S agents or employees fail to exercise good behavior either during or outside of 

working hours that is of such a nature as to bring discredit upon the DISTRICT, then 

DISTRICT shall have the right to terminate this Agreement effective immediately upon the 

DISTRICT giving written notice thereof to the ENGINEER.  Termination shall have no effect 

upon the rights and obligations of the parties arising out of any transaction occurring prior to 

the effective date of such termination.  ENGINEER shall be paid for all work satisfactorily 

completed prior to the effective date of such termination.  If DISTRICT'S termination of the 

Agreement for cause is defective for any reason, including but not limited to DISTRICT’S 

reliance on erroneous facts concerning ENGINEER’S performance, or any defect in notice 
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thereof, this Agreement shall automatically terminate without cause on the twentieth day 

following the DISTRICT’S written notice of termination for cause to the ENGINEER, and the 

DISTRICT’S maximum liability shall not exceed the amount payable to ENGINEER under 

paragraph 13 above. 

15. Compliance with Laws:  ENGINEER shall comply with all Federal, State, and 

local laws and ordinances that are applicable to the performance of the work of this 

Agreement. 

16. Covenant Against Contingent Fees:  ENGINEER warrants that it has not 

employed or retained any company or person, other than a bona fide employee working for 

ENGINEER, to solicit or secure this Agreement, and that it has not paid or agreed to pay any 

company or person, other than a bona fide employee, any fee, commission, percent, 

brokerage fee, gift, or any other consideration, contingent upon or resulting from the award or 

making this Agreement.  For breach or violation of this warranty, DISTRICT shall have the 

right to annul this Agreement without liability, or, in its discretion to deduct from the 

Agreement price or consideration, or otherwise recover, the full amount of such fee, 

commission, percentage, brokerage fee, gift, or contingent fee. 

17. Nondiscrimination:  ENGINEER shall comply with the regulations relative to 

nondiscrimination in federally assisted programs of the Department of Transportation, 

Title 49, Code of Federal Regulations, Part 21, as they may be amended from time to time, 

which are herein incorporated by reference and made a part of this Agreement. 

18. Disputes & Claims: 

 a. Notice of Potential Claim.  The ENGINEER shall not be entitled to the 

payment of any additional compensation for any act, or failure to act, by the DISTRICT, or for 

the happening of any event, thing, occurrence, or other cause, unless ENGINEER has 

provided the DISTRICT with timely written Notice of Potential Claim as hereinafter specified.  

The written Notice of Potential Claim shall set forth the reasons for which the ENGIINEER 

believes additional compensation will or may be due, the nature of the cost involved, and, 

insofar as possible, the amount of the potential claim.  The said notice as above required 

must have been given to the DISTRICT prior to the time that the ENGINEER shall have 

performed the work giving rise to the potential claim for additional compensation, if based on 

an act or failure to act by the DISTRICT, or in all other cases within 15 days after the 

happening of the event, thing, occurrence, or other cause, giving rise to the potential claim.  It 

is the intention of this paragraph that differences between the parties relating to this 
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Agreement be brought to the attention of the DISTRICT at the earliest possible time in order 

that such matters may be settled, if possible, or other appropriate action promptly taken.  The 

ENGINEER hereby agrees that it shall have no right to additional compensation for any claim 

that may be based on any such act, failure to act, event, thing, or occurrence for which no 

written Notice of Potential Claim as herein required was filed with the DISTRICT Director of 

Public Works. 

 b. Processing of Actual Claim.  In addition to the above requirements for 

Notice of Potential Claim, a detailed, Notice of Actual Claim must be submitted in writing to 

the DISTRICT on or before the date of final payment under this Agreement.  All such claims 

shall be governed by the procedures set forth in section 20104.2 and 20104.4 of the Public 

Contract Code, except that the word “claim” as used in said sections shall be construed as 

referring to any claim relating to this Agreement.  The ENGINEER shall not be entitled to any 

additional compensation unless ENGINEER has (1) provided the DISTRICT with a timely 

written Notice of Actual Claim and (2) followed the procedures set forth in Public Contract 

Code section 20104.2 and 20104.4. 

 c. Claim is No Excuse.  Neither the filing of a Notice of Potential Claim or of 

a Notice of Actual Claim, nor the pendency of a dispute or claim, nor its consideration by the 

DISTRICT, shall excuse the ENGINEER from full and timely performance in accordance with 

the terms of this Agreement. 

19. ENGINEER is an Independent Contractor.  It is expressly understood that in the 

performance of the services herein provided, ENGINEER shall be, and is, an independent 

contractor, and is not an agent or employee of DISTRICT.  ENGINEER has and shall retain 

the right to exercise full control over the employment, direction, compensation, and discharge 

of all persons assisting ENGINEER in the performance of the services rendered hereunder.  

ENGINEER shall be solely responsible for all matters relating to the payment of his 

employees, including compliance with Social Security, withholding, and all other regulations 

governing such matters. 

20. Entire Agreement and Modification.  This Agreement constitutes the entire 

understanding of the parties hereto.  ENGINEER shall be entitled to no other compensation 

and/or benefits than those specified herein.  No changes, amendments or alterations shall be 

effective unless in writing and signed by both parties.  Any changes increasing ENGINEER’S 

compensation and/or benefits must be approved by the DISTRICT’S Board of Supervisors; 

any other changes may be signed by the District Director of Public Works on behalf of the 
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DISTRICT.  ENGINEER specifically acknowledges that in entering into and executing this 

Agreement, ENGINEER relies solely upon the provisions contained in this Agreement and no 

others. 

21. Enforceability.  If any term, covenant, condition or provision of this Agreement is 

held by a court of competent jurisdiction to be invalid, void or unenforceable, the remainder of 

the provisions hereof shall remain in full force and effect and shall in no way be affected, 

impaired, or invalidated thereby. 

22. Warranty of ENGINEER.  ENGINEER warrants that ENGINEER and each of the 

personnel employed or otherwise retained by ENGINEER for work under this Agreement are 

properly certified and licensed under the laws and regulations of the State of California to 

provide the special services herein agreed to. 

23. Subcontractors 

 a. Other than work designated in Exhibits A and B to be performed by other 

persons, the ENGINEER shall perform the work contemplated with resources available within 

its own organization and no portion of the work shall be subcontracted without written 

authorization by the DISTRICT. 

 b. Any subcontract entered into by ENGINEER relating to this Agreement 

shall contain all the provisions contained in this Agreement. 

 c. Any substitution of subcontractors must be approved in writing by the 

DISTRICT in advance of assigning work to a substitute subcontractor. 

 24. Applicable Law and Venue.  This Contract has been executed and delivered in 

the State of California and the validity, enforceability and interpretation of any of the clauses 

of this Contract shall be determined and governed by the laws of the State of California.  All 

duties and obligations of the parties created hereunder are performable in San Luis Obispo 

County and such County shall be the venue for any action or proceeding that may be brought 

or arise out of, in connection with or by reason of this Contract. 

 25. Notices.  Any notice required to be given pursuant to the terms and provisions 

hereof shall be in writing and shall be sent by first class mail to the District at: 

Mr. Paavo Ogren, Director 
San Luis Obispo County  
Flood Control and Water Conservation District 
Department of Public Works 
County Government Center, Room 207 
San Luis Obispo, CA 93408 

and to the ENGINEER: 
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______________________________  

   ________________ 

  _____________________ 

       

 

 26. Cost Disclosure - Documents and Written Reports.  Pursuant to Government 

Code section 7550, if the total cost of this Agreement is over $5,000, the ENGINEER shall 

include in all final documents and in all written reports submitted a written summary of costs, 

which shall set forth the numbers and dollar amounts of all contracts and subcontracts 

relating to the preparation of such documentation or written report.  The Agreement and 

subagreement numbers and dollar amounts shall be contained in a separate section of such 

document or written report. 

 27. Findings Confidential.  No reports, maps, information, documents, or any other 

materials given to or prepared by ENGINEER under this Contract which DISTRICT requests 

in writing to be kept confidential, shall be made available to any individual or organization by 

ENGINEER without the prior written approval of DISTRICT. 

 28. Restrictive Covenant.  ENGINEER agrees that he will not, during the continuance 

of this Agreement, perform or otherwise exercise the services described in Exhibit A for 

anyone except for the DISTRICT, unless and until said DISTRICT waives this restriction. 

 29. Quality Control and Quality Assurance.  ENGINEER shall provide a description 

of its Quality Control procedure.  The process shall be implemented for all facets of work and 

a QC-QA statement and signature shall be placed on all submittals to the DISTRICT. 

 

IN WITNESS THEREOF, DISTRICT and ENGINEER have executed this Agreement 

on the day and year first hereinabove set forth. 

 

IN WITNESS THEREOF, the parties hereto have executed this Agreement, and this 

Agreement shall become effective on the date shown signed by the San Luis Obispo County 

Flood Control and Water Conservation District. 

      
     SAN LUIS OBISPO COUNTY  
     FLOOD CONTROL AND WATER 
     CONSERVATION DISTRICT  
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Date:   , 20__   By:       
       Chairperson of the Board 
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ATTACHMENT B – Diagram of Coastal Branch 
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ATTACHMENT D – SUMMARY TABLE  
FLOW CAPACITIES ALONG PIPELINE 
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ATTACHMENT F – CHORRO VALLEY PIPELINE 
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ATTACHMENT G – LOPEZ PIPELINE 
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Coastal Branch Capacity Assessment 

County of San Luis Obispo 

Notes – Coastal Branch Capacity Assessment Kickoff 
Meeting 
Date: 9/21/10 

Time: 8:00 – 10:00 AM 

Location: WSC 

Attendees: Courtney Howard, John Brady, Drew Dudley, Jeff Szytel, Jeroen Olthof, 

Dan Heimel, Dylan Wade, Jason Meeks, Josie Gastelo, Bill Cook, Rudolf 

Vargas, Katie McQuaid (sign-in sheet attached) 

 

Discussion Topics 

 

1. Review goals and objectives of the capacity assessment 

a. Primary goal of the capacity assessment is to determine the feasibility of increasing 

SWP project imports to the Central Coast through the Coastal Branch pipeline, 

thereby optimizing the use of the existing infrastructure.  This additional capacity 

would be utilized by existing SWP contractors and potentially by new customers. 

b. The County and CCWA expect that the Coastal Branch has additional capacity above 

and beyond DWR’s design capacity.   The Central Coast Water Authority (CCWA) 

previously contracted Penfield & Smith to complete a preliminary capacity evaluation 

in June 2005 and is looking to refine the analysis to develop a firm understanding of 

the pipeline capacity.   

c. The County and CCWA are expecting a thorough and detailed analysis, so that they 

can be very certain of capacity. 

d. The Coastal Branch pipeline is an import piece of infrastructure for the Central Coast 

and detailed information about its location and its operation needs to be protected.  

All information is to remain confidential among the project participants. 

i. WSC will tailor its reports and associated appendixes in coordination with the 

County of San Luis Obispo (County) and the CCWA to ensure that this 

information is not released as public record. 

 

2. Roles, responsibilities, and lines of communication 

a. WSC 

i. Jeff Szytel – Project Manager for WSC.  He is the engineer in responsible 

charge of the project and is the primary point of contact for the County and 

CCWA.  He will ensure that Courtney and John are included on any 

communications related to the capacity assessment. 

ii. Dan Heimel – responsible for data acquisition and analysis, development of 

the GIS files and hydraulic model files, and supporting Jeroen in conducting 

the hydraulic analysis. 

b. HDR  

i. Jeroen Olthof – Project Engineer in charge of developing the model and 

performing the hydraulic analysis on the Coastal Branch pipeline 
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c. County 

i. Courtney Howard - Project Manager and the primary point of contact for 

County 

ii. Charlie Berna – Chorro Valley pipeline operations 

iii. Dean Benedix -  Utilities Manager for the County, primarily interested in the 

interface between this project and the Lopez Pipeline capacity analysis 

iv. Kari Graton – assisting with development of delivery schedules and scenario 

development 

d. CCWA 

i. John Brady – primary point of contact for CCWA  

ii. Andrew Dudley – overseeing development of GIS files for the Coastal Branch 

pipeline and associated pipeline data 

iii. Tom Peterson – operations manager of the Coastal Branch pipeline and will 

be involved in the execution of the flow test 

iv. Larry Seiford (sp?) is the superintendent for calibration and repair 

e. CMC 

i. Katie McQuaid -  Operations Manager, will coordinate data request(s) 

ii. Jason Meeks – Operator of CMC system and involved in flow testing 

iii. Rudolf Vargas – Supervisor 

iv. Josie Gastelo 

v. Bill Cook – resident “guru” will support project team 

f. Morro Bay 

i. Dylan Wade – primary point of contact and will oversee flow testing 

 

3. Scope and Schedule 

a. WSC presented a copy of the current project schedule (copy attached) 

b. The schedule for the capacity assessment may need to be adjusted to ensure that 

relevant flow data can be collected and a thorough hydraulic analysis of the pipeline 

can be completed.  The capacity analysis will be an iterative process that may require 

additional flow testing after the development of the model in order to create the best 

possible hydraulic model of the pipeline.  Dylan Wade stated that he would prefer 

that the project not be rushed to meet a deadline.  Courtney Howard added that this 

project may not be limiting factor in pursuing additional state water deliveries on the 

Central Coast.   

c. The Coastal Branch pipeline is currently scheduled to be shutdown on November 1
st
 

for a 3 week period.  This partially conflicts with the current schedule for this project 

and will require that flow testing be complete before the shutdown.  None of the 

agencies at the meeting thought that this was an unobtainable goal, but there was 

consensus that  the test should be conducted well in-advance of the shutdown to allow 

agencies time to recover. 

d. CCWA is currently performing leak repairs downstream of Tank 5, and there will not 

be any deliveries to Cachuma until October 

e. The Operation Criteria Development workshop could be pushed back to allow 

preliminary modeling work to be completed first. 
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4. Data Availability 

a. GIS data for the Coastal Branch pipeline is currently under development.  Certain 

stretches of the pipeline are complete and ready for analysis. However, other sections 

do not have thorough construction drawings and are taking longer to develop.  

Alignment for the entire length of pipeline is currently available.  Below is listed the 

status of the different pipeline sections. 

i. Polonio Pass to Tank 2 - complete 

ii. Lopez turnout (+/- STA 33+76) to Tank 5 – complete 

iii. Tank 2 to Lopez turnout -  in progress 

iv. Devil’s Den to Polonio Pass – to be completed next week 

b. Detailed flow data for the Coastal Branch pipeline is currently available through the 

CCWA’s SCADA system.  The SCADA system has an extensive amount of data 

from historical pipeline operations.  WSC will provide the CCWA with criteria to 

query the database for relevant data.  John Brady thought that data points at midnight 

might provide the best picture of steady state operations. 

i. Due to allocation restrictions, the previous water year encompassed a wide 

range of flows through the Coastal Branch pipeline.  The flows ranged from 5 

to 43 MGD (near capacity of the treatment plant) throughout the year.  Due to 

the wide range of flows the data should be ideal for calibrating the model.  

The group discussed calibrating the model based on recent data, then 

comparing the predicted results with historical observations to observe how 

the capacity/condition of the pipeline has changed over time. 

c. To obtain pipeline and operational data for Reach 1 of the pipeline, the CCWA will 

draft a letter to Rick Sanchez (DWR).  The DWR previously responded to data 

requests with a relatively quick turnaround time (2 weeks). 

d. WSC requested as-built construction drawings for the Morro Bay tank farm to enable 

the tanks to be modeled as fixed hydraulic grade reservoirs in the pipeline model.  

Dylan Wade stated that as-builts were available and provide them to WSC. 

e. Rick Meeks has best information for capacity of the Chorro Valley pipeline 

 

5. Flow Testing 

a. The goals of the flow testing are to obtain flow and pressure data for the pipeline over 

a wide range of flows to calibrate pipeline friction factors.  The historical data can 

provide adequate data for low and average flow rates, but may not be sufficient to 

characterize the operations of the pipeline at or near maximum capacity. 

b. Flow Test Preparation 

1. To ensure that the data obtained from the flow test is accurate, it would 

be beneficial for pressure transducers, pressure gages, and flow meters 

be calibrated prior to the flow test. 

2. The location of all flow meters and pressure gages should be 

established prior to the flow test to allow WSC to develop data sheets 

for field personnel. 

3. Santa Maria and the Lopez WTP and other involved agencies must be 

contacted prior to the flow test to ensure that sufficient water storage 

capacity is available for the flow test. 
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4. WSC will compile flow test ideas presented at the kickoff meeting and 

forward them onto the group for refinement. 

5. John Brady described some basic questions for the flow test: 

a. Should the upstream tank elevations be held constant? 

b. How should the EDV be operated? 

c. Two EDVs or one? 

6. WSC stressed the importance for the County and CCWA to consider 

valve opening and closing times to avoid dangerous pressure transients 

during the flow test 

c. Due to the complexity of the Coastal Branch and associated pipelines, one of the 

strategies proposed was to perform flow test on individual sections of the pipeline at 

different times.    The following sections have been proposed for individual flow 

tests. 

i. Tank 1 to Tank 2 

1. Flow test could be completed by raising the level in Tank 1 and 

dropping the level in Tank 2 to ensure a high rate of flow between the 

two tanks.  The CCWA currently operates the tanks at constant water 

levels controlled by pressure reducing sleeve valves at the tank 

inlet(s).  For the flow test the operations of the tanks may need to be 

modified to push additional water through the pipeline. 

ii. Tank 2 to Tank 5 

1. The energy dissipating valve (EDV) located between Tank 2 and Tank 

5 will require special consideration for the development of the flow 

test through this section of pipeline.   

a. The EDV controls flow between Tank 2 and Tank 5 by 

maintaining tank elevation in Tank 5  

b. The EDV structure is comprised of 2 sleeve valves.  Currently 

only one sleeve valve is operated at one time.  If it is 

determined that the sleeve valves are limiting the capacity of 

the pipeline then SCADA changes would be required to allow 

both sleeve valves to be operated simultaneously.  This may 

require further flow test. 

c. Operation of EDV must be performed carefully to ensure that 

the max operating pressure of the Coastal Branch pipeline is 

not exceeded. 

d. Additionally, the duration of the flow test must be sufficient to 

ensure that the opening and closing times of the EDV do not 

prevent the pipeline from reaching a steady state condition 

during the flow test. 

2. One proposed flow test procedure for this section of the pipeline 

would be to lower Tank 7 and flow as much water as possible through 

this section of pipeline and through Tank 5.  This proposal would 

allow the sleeve valves to operate as normal. 

3. Lopez and Santa Maria would need to increase deliveries during the 

test. 
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4. Pressure data is available upstream and downstream of the EDV and 

thus the EDV could be modeled as a hydraulic brake if needed.  

Meaning that it could be modeled independently upstream and 

downstream of the valve.   

5. The flow test for this section of pipeline is tentatively scheduled for 

10/20/10.  The CCWA and the County will contact the appropriate 

agencies to determine if this date is feasible. 

iii. Chorro Valley Pipeline   

1. A proposed flow testing procedure for this section of pipeline would 

be to lower the Morro Bay and CMC tanks water levels and the fill 

them from the Coastal Branch Tank 2.  Tank 2 would be operated at a 

constant water level and a high HGL. 

2. Morro Bay would prefer Chorro Valley pipeline flow test to be 

completed this year because they have excess water available. 

3. Morro Bay currently operates their tanks in batch mode, but could 

change their operation mode for the flow test. 

4. Water from CMC turnout flows directly to CMC Tank 5 (3 MG) and 

then to CMC Tank 1 if level in CMC Tank 5 reaches a certain level. 

For modeling the CMC Tank 5 HGL will be used as a fixed hydraulic 

grade to determine the flow capacity of the Chorro Valley pipeline. 

5. The flow test for the Chorro Valley pipeline is tentatively scheduled 

for 10/13/10.  Wednesdays are the best day to perform flow tests on 

the Chorro Valley pipeline. 

6. Modeling Scenarios 

a. Courtney asked for input in developing the modeling scenarios for the capacity 

assessment.  CMC and Morro Bay offered to provide her with several delivery 

scenarios for future increased SWP deliveries. 

 

7. Action Items 

a. WSC 

i. Develop preliminary conceptual flow test plan for each pipeline section and 

distribute to the group for refinement 

ii. Provide CCWA with guidance for extracting historical flow data from the 

SCADA system 

b. County 

i. Prepare draft modeling scenarios based on data received from CMC and 

Morro Bay 

ii. Contact the Lopez WTP about the upcoming Coastal Branch flow test 

c. CCWA 

i. Develop a list of flow meters, pressure transducers, and pressure gages for the 

Coastal Branch pipeline and turnouts 

ii. Prepare letter to DWR requesting data for Reach 1of the Coastal Branch 

pipeline. 

iii. Contact Santa Maria about the upcoming Coastal Branch flow test  
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d. Morro Bay 

i. Provide WSC with as-built drawings and vertical datum for the Morro Bay 

tank farm and associated piping 

ii. Provide Courtney with peak delivery schedules for anticipated future SWP 

deliveries 

e. CMC 

i. Provide Courtney with peak delivery schedules for anticipated future SWP 

deliveries 

f. All Agencies 

i. Calibrate and/or replace all pressure transducers, pressure gages, and flow 

meters to be used during the upcoming flow tests 
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Coastal Branch Capacity Assessment 
County of San Luis Obispo 

Notes – Chorro Valley Flow Test Meeting 
Date: 10/18/10 
Time: 1:30 – 3:00 PM 
Location: County Offices 
 
Discussion Topics 
 
1. Flow Test Objectives 

a. To capture steady state flow and pressure data from the Chorro Valley pipeline over a 
wide range of flows for use in developing a calibrated model. 

2. Flow Test Plan 
a. The Chorro Valley pipeline flow test will contain 4 different flow Test Groups (Table 

1).   
b. Test Group #1 readings will be recorded prior to any adjustments to the pipeline 

FCVs.  It will be assumed that the pipeline is at steady state at the time of the first 
recordings. 

c. All time sensitive actions will be performed on Verizon time.  Those agencies without 
Verizon cell phones must synchronize their time to Verizon time. 

d. At the times listed in (Table 1), the Site 3 (CCWA) and Site 5a (County)  FCVs will 
be adjusted to attempt to reach each Test Group’s target flow rate.  

i. Site 3 will adjust its FCV first and will contact Site 5a once finished. 
ii. Site 5a will then adjust its FCV until the prescribed flow rates are reached. 

iii. If the flow rates listed in the flow test plan are unobtainable then Site 3 and 
Site 5a will coordinate and settle on an obtainable flow rate. 

e. Once the changes to the FCVs have been completed the pipeline flows will be 
allowed to stabilized. 

f. Flow and pressure readings will be recorded after each Test Group has run for a 
approximately 1 hr.  Readings will be taken every minute for ten minutes. 

3. Personnel and Site Locations 
a. Personnel will be stationed at the following locations 

i. Site 1 – Mark (County) 
1. Recording pressure upstream and downstream of the isolation valve. 

ii. Site 3 – CCWA Operator 
1. Recording pressure upstream and downstream of the FCV (sleeve). 

iii. Site 5a – County Operator 
1. Recording pressure upstream and downstream of the FCV (butterfly), 

flow meter, and globe valve. 
iv. Blow-off/Air Relief Valve near 12” to 10” contraction – Megan (County) 

1. Recording pipeline pressure. 
v. Site 6 – Morro Bay Operator 

1. Recording pressure upstream and downstream of the flow meter and 
globe valve, and collecting flow data. 

vi. County SCADA -  Charlie (County) 
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1. Recording Site 4 (CMC) and Site 5 (Morro Bay) flow rates. 
vii. CCWA SCADA – Tom (CCWA) 

1. Adjusting the Site 3 FCV and recording CCWA flow rates. 
viii. Roaming – Courtney (County) 

1. Providing assistance as needed during the flow test. 
4. Action Items 

a. WSC 
i. Provide updated flow test plan and distribute it for review. 

b. County 
i. Investigation location for pressure gage near the 12” to 10” contraction. 

ii. Verify the accuracy of pressure gages located at Site 1 and 5a. 
1. Record pressure readings during steady state period to help establish 

criteria for steady state conditions. 
c. CCWA 

i. Verify the accuracy of the pressure gages located at Site 3. 
1. Record pressure readings during steady state period to help establish 

criteria for steady state conditions. 
ii. Synchronize SCADA time with Verizon time. 

d. Morro Bay 
i. Verify the accuracy of the pressure gages located at Site 6. 

1. Record pressure readings during steady state period to help establish 
criteria for steady state conditions. 

e. CMC 
i. Synchronize SCADA time with Verizon time and prepare to collect Tank #5 

data for the duration of the flow test. 
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Table 1.  Chorro Valley Flow Test Plan 

Flow Rate Targets 

Test 
Group 

Activity 

Start Time  End Time 

CCWA  CMC  MB 

   (gpm)  (gpm)  (gpm) 

1  Record 10 (1 minute interval) readings  8:50 AM  8:59 AM  1,425?   712?   712? 

2  Adjust CCWA (Site 3) FCV  9:00 AM  9:10 AM  2,500   1,250   1,250 

   Adjust County (Site 5a) FCV  9:10 AM  9:20 AM    

   Record 10 (1 minute interval) readings  9:50 AM  9:59 AM          

3  Adjust CCWA (Site 3) FCV  10:00 AM  10:10 AM  3,500   2,000   1,500  

   Adjust County (Site 5a) FCV  10:10 AM  10:20 AM    

   Record 10 (1 minute interval) readings  10:50 AM  10:59 AM          

4  Adjust CCWA (Site 3) FCV  11:00 AM  11:10 AM  2,000   1,000   1,000  

   Adjust County (Site 5a) FCV  11:10 AM  11:20 AM    

   Record 10 (1 minute interval) readings  11:50 AM  11:59 AM          

Capacity Required (gal)       
  
622,050 

  
343,992 

  
277,992 
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Coastal Branch Capacity Assessment 
County of San Luis Obispo 

Notes – Data Review and Model Development Workshop 
Date: 11/22/10 
Time: 9:00 – 11:00 AM 
Location: WSC 
Attendees: Courtney Howard, John Brady, Jeff Szytel, Jeroen Olthof, Dan Heimel, Sasa 

Tomic, Charlie Berna 
 
Discussion Topics 
 
1. Project Schedule 

a. The capacity assessment is currently progressing on schedule.  The critical path 
moving forward is the completion of the Coastal Branch pipeline preliminary 
calibration and the coordination of the Coastal Branch flow tests. 

b. Operational Criteria Questionnaires – CCWA will continue to complete questionnaire 
and attempt to return it to WSC by 12/3/10. 

2. Scenario Development Workshop – Courtney said the Scenario Development workshop is 
tentatively scheduled for 12/7/10 at 1 PM and that has been confirmed.   

a. WSC will develop a preliminary agenda for the Scenario Development workshop and 
will distribute it to Courtney and John for review. 

b. Courtney and John will review their current delivery schedules and contracts to 
develop preliminary scenarios to be evaluated during the Scenario Development 
Workshop. 

i. The initial scenario will be to determine the highest percentage increase in 
deliveries that can be achieved with the existing infrastructure. 

3. Chorro Valley Pipeline 
a. The initial calibration of the Chorro Valley pipeline has been completed using data 

from the flow test completed on 10/20/10.  During the calibration process, it is 
theorized that some appurtenance is affecting the head losses within the pipeline 
downstream of Site 5a at different flow rates.  This appurtenance is preventing the 
model from being calibrated for high and low flow rates.  Currently, the model is 
calibrated for high flow rates and shows negative pressures at low flow rates.   

i. The County will investigate the altitude valve located at Site 6 to determine if 
it is opening and closing based on the flow rate in the pipeline.  This could be 
the cause of the abnormal head losses seen at low flows during the flow test. 

ii. The County will provide WSC with cut sheets for the globe valves, inspection 
reports, and any valve position data from the SCADA. 

4. Coastal Branch Pipeline 
a. The model of the Coastal Branch pipeline has been developed within WaterGEMS 

and is ready for preliminary calibration with historical data.   
i. 4 flow rates covering the full range of flows seen during historical data period 

will be selected for the preliminary calibration.   
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ii. CCWA will provide WSC with a new download of Tank 2 historical data, 
resend Tank 1 data, and provide clarification on the elevation and operating 
height of the Tank 5 tanks.   

b. DWR data requests are still outstanding. 
5. Coastal Branch Flow Test 

a. WSC and HDR will use the preliminary calibrated model to estimate pressures within 
the pipeline.  These pressures will then be checked against the pipe pressure class to 
ensure they are within the design specifications.   

i. It is anticipated that overall the pressures will decrease within the pipeline at 
higher flow rates due to higher head losses.  However, downstream of the 
EDV may see higher pressures as the head loss through the sleeve valve is 
decreased as the valve is opened.   

b. CCWA and the County will notify customers of a potential increase in turbidity 
within the pipeline during the flow test. 

6. Capacity Assessment 
a. One approach for determining capacity assessment will be to calculate turnout HGLs 

and flow rates under the proposed scenarios.  SWP customers may then need to 
modify their turnouts to receive these flow rates.   

b. The DWR pump stations were designed to pump off-peak and thus if allowed to 
pump on-peak should not be a limiting factor in the Coastal Branch pipeline.   

7. Action Items 
a. WSC 

i. WSC will develop a preliminary agenda for the Scenario Development 
workshop and will distribute it to Courtney and John for review. 

ii. WSC and HDR will use the preliminary calibrated Coastal Branch pipeline 
model to estimate flow test pressures within the pipeline.  These pressures will 
then be checked against the pipe pressure class to ensure they are within the 
design specifications.   

b. CCWA 
i. John will review CCWA’s current delivery schedules and contracts to develop 

preliminary scenarios to be evaluated during the workshop. 
ii. CCWA will provide WSC with a new download of Tank 2 historical data, 

resend Tank 1 data, and provide clarification on the elevation and operating 
height of the Tank 5 tanks.   

iii. CCWA will continue to complete Operational Criteria Questionnaire and 
attempt to return it to WSC by 12/3/10. 

c. County 
i. Courtney will review the County’s current delivery schedules and contracts to 

develop preliminary scenarios to be evaluated during the workshop. 
ii. The County will provide WSC with cut sheets, inspection reports, and any 

valve position data from the SCADA for the globe valves along the Chorro 
Valley pipeline. 
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Coastal Branch Capacity Assessment 
County of San Luis Obispo 

Notes – Scenario Development Workshop 
Date: 12/7/10 
Time: 1:00 – 3:00 PM 
Location: WSC’s Office 
Attendees: Daniel Heimel, John Wallace, Peter Sevcik, Jason Meeks, Dean Benedix, 

Courtney Howard, Dwayne Chisam, Dan Migliazzo, Rick Koon, Jeff Szytel, Joe 
Rappa,  Jerry Hartzell, Jim Garing,  Dylan Wade, Michael Randall, John Brady

 
Discussion Topics 
 
1. Project Goals 

a. The goal of the Coastal Branch Capacity Assessment project is to determine the water 
conveying capacity of the upper section of Coastal Branch pipeline, extending from 
the Devil’s Den pumping plant to Tank #5.  The capacity determination will be 
achieved through the development of a GIS-based hydraulic model for Coastal 
Branch, Chorro Valley, and Lopez pipelines. 

2. Workshop Goals 
a. The goal of the Scenario Development Workshop is to develop different water 

delivery scenarios that will be used to assess the capacity of the Coastal Branch 
pipeline.   

3. Existing SWP Contract Data 
a. The Courtney Howard, with the County of San Luis Obispo (County), provided a 

summary of existing State Water Project (SWP) sub-contractors allocations, for those 
agencies located within the County. 

i. Under the existing contracts, the maximum instantaneous delivery rate is the 
annual allocation divided over a 12 month time period.   

ii. There is a provision in the contract that allows for deliveries in excess of the 
contract delivery rates if extra conveyance capacity is available within the 
pipeline.  This allows SWP sub-contractors to receive their full allocation, 
while accounting for the annual shutdowns of the Coastal Branch pipeline. 

iii. Over the past several years, the deliveries to San Luis Obispo County sub-
contractors have been less than the allocation due the following reasons: 

1. Agencies choosing not to receive their full allocation (ie. Shandon, 
Avila Beach, Pismo Beach et al.) 

2. Department of Water Resources (DWR) allocations have been less 
than 100%.  

3. John Brady (CCWA) provided a summary of the San Luis Obispo sub-
contractors flow rates for the previous 4 years. 
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Year Chorro Deliveries 
(AF) 

Lopez Deliveries 
(AF) 

Total SLO County 
Deliveries (AF) 

2010 1607 1709 3316 
2009 2078 1723 3801 
2008 2200 1204 3404 
2007 2142 1634 3776 

  
b. The CCWA provided a summary of historical flows and contract allotments for 

subcontractors located within Santa Barbara County.  See meeting handouts. 
 
4. Available SWP Supply 

a. The County has a contract with DWR for 25,000 AFY of SWP allocation (Table A).  
Currently, 4,830 AFY is allotted to sub-contractors with an additional 4,897 AFY 
reserved by sub-contractors as drought buffer.  The remaining County allocation not 
currently allocated to sub-contractors is 15,273 AFY. 

i. Historically, the County’s remaining (“excess”) allocation has been used to 
allow County SWP sub-contractors to receive their full allocation in years 
when the DWR allocation is less than 100%.   

1. However, in 2008 and 2009 emergency “dry year” conditions were 
declared and the County was able to enter into an agreement to sell a 
portion of their excess allocation to the CCWA. Under this agreement, 
County sub-contractors were allowed the right of first refusal for the 
excess allocation.   

5. Projected Demands for SWP supply 
a. Courtney Howard (County) provided a detailed summary of all of the requests that 

she has received for additional SWP allocation (attached).   
6. Hydraulic Conditions 

a. WSC provided a preliminary summary of the hydraulic limitations within the Coastal 
Branch, Lopez, and Chorro Valley pipelines.  This summary discussed findings from 
the Lopez pipeline capacity assessment and preliminary findings from the Chorro 
Valley pipeline flow test.  

i. Lopez Pipeline 
1. Previous hydraulic analysis indicates that the capacity of the Lopez 

pipeline is limited by the available head and that the maximum 
capacity is 707 AF/Month. 

ii. Chorro Valley Pipeline 
1. The flow tests completed on the Chorro Valley pipeline indicate that 

the maximum flow for the pipeline is ~3500 gpm.  At this flow rate the 
pressure relief valve at Site 3 opened to relieve pressure downstream 
of the sleeve valve.   

2. The maximum flow rate that Morro Bay could achieve during the flow 
test was approximately ~1150 gpm. 

iii. Coastal Branch Pipeline 
1. Preliminary analysis indicates that there is ample pressure available 

within the pipeline and that the flow capacity will be restricted by the 
pipeline pressure and velocity ratings.   
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7. Capacity Assessment Delivery Scenarios 
a. Courtney Howard developed draft delivery scenarios designed to determine the 

maximum capacity of the Coastal Branch, Lopez, and Chorro Valley pipelines 
(attached). 

b. Table 1 provides a summary of the scenarios selected, during the workshop, to be 
included in the capacity assessment. 

 
Table 1.  Summary of Delivery Scenarios (AFY) 

Delivery 
Scenario 

Scenario Parameters Chorro 
Valley 

Turnout 
(CVTO) 

Lopez 
Turnout 
(LPTO) 

Santa 
Barbara 
County 

Turnouts 
(SBC TO) 

Existing Existing Contract Flows 23381 2492 43560 
1 Maximum equal % increase 2338 + X%2 2492 + X% 43560 + X% 

2 Max % increase at CVTO, 
Maintain equal % increase 

2338 + Y%3 2492 + X% 43560 + X% 

3 Max % increase at LPTO, 
Maintain equal % increase 

2338 + X% 2492 + Y% 43560 + X% 

4 Max % increase at SBC TO, 
Maintain equal % increase 

2338 + X% 2492 + X% 43560 + Y% 

5 Max % increase at LPTO 
w/CVTO Increase 

2338 + Z%4 2492 + Y% 43560 

6 Max % increase at SBC TO 
w/CVTO Increase 

2338 + Z% 2492 43560 + Y% 

7 Max % increase at LPTO 
and SBC TO w/ CVTO 

increase 

2338 + Z% 2492 + Y% 43560 + Y% 

8 Max % increase at Shandon, 
Maintain equal % increase 

2338 + X% 2492 + X% 43560 + X% 

 
c. The guidelines for the capacity assessment will be to determine the maximum 

capacity of the Coastal Branch, Lopez, and Chorro Valley pipelines.  This capacity 
will be for the pipeline and will not reflect the capacity of the individual turnouts.  
Therefore, the analysis will focus on the pipelines’ ability to deliver the water and not 
the ability for each of the turnouts to receive the water.  The modeling effort will 
identify bottlenecks, but will not include potential infrastructure improvements. 

                                                 
1 All units are acre-foot per year (AFY) 
2 X% means equal increase from Scenario 1 
3 Y% means maximum increase 
4 Z% means highest remaining increase 
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8. Action Items 

a. WSC will use the scenarios selected in the Scenario Development Workshop to assess 
the capacity of the Coastal Branch, Chorro Valley, and Lopez pipelines.   
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Coastal Branch Capacity Assessment 
County of San Luis Obispo 

Notes – Progress Report Meeting #1 
Date: 10/8/10 
Time: 1:30 PM 
Location: WSC’s Office 
Attendees: Courtney Howard, John Brady, Drew Dudley, Jeff Szytel, Dan Heimel 
 
Discussion Topics 
 
1. Project status update 

a. WSC  
i. The Chorro Valley pipeline layout has been developed in GIS and the 

hydraulic model developed in WaterGEMS.  WSC and HDR will begin 
calibration of the pipeline once it can verify the appurtenances located in 
CCWA’s Chorro Valley vault (Site 3).  A tour of the vault and other local 
CCWA facilities is currently scheduled for Tuesday 10/12/10 at 7:00 AM.  

ii. The Coastal Branch pipeline GIS data has been obtained from the CCWA and 
is currently ready for review.   

2. Planned activities 
a. The Chorro Valley pipeline flow test is currently scheduled for 10/20/10  with a pre-

meeting is scheduled for 10/18/10 at 1:30. 
3. Outstanding informational needs 

a. CCWA received notification that Don Kurasaka (GEI?) has requested data from 
DWR.  WSC will reiterate to GEI that all DWR data requests should originate from 
the CCWA. 

b. CCWA provided an update on the status of their DWR request.  They have received 
word from DWR (Terry Becker) that their request will be processed next week. 

4. Operational Criteria/Scenario Development Workshop 
a. It was determined that the content of the Operation Criteria Workshop should include 

operating scenarios and involve the retail agencies.  The workshop will not be limited 
to the development of engineering criteria for the operation of the pipeline.  Courtney 
will provide WSC with input on when she feels that the County and its retailers are 
ready to participate in the Operational Criteria Workshop. 

5. Velocity and Pressure Restrictions 
a. WSC and GEI will determine the maximum capacity for individual sections of the 

Coastal Branch and Chorro Valley pipelines by reviewing the design criteria reports 
and through interviews with operating agency staff.  Velocity and pressure 
restrictions from the design criteria reports will be primary source for determining the 
maximum capacity of the pipeline sections. 

b. WSC and GEI will develop a list of questions relating to pipeline capacity analysis 
and distribute them to the operating agencies.  Follow-up interviews will be 
performed if necessary. 
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c. If the design criteria reports do not provide velocity criteria, CCWA will assist in 
their development by using the original pipeline thrust equations for Reaches 5b and 
6. 

d. GEI will prepare a Pipeline Operation Technical Memorandum that will summarize 
the velocity and pressure restrictions, staff interviews, and thrust calculations. 

6. WTP Analysis 
a. WSC will not perform a detailed analysis on the capacity of the Polonio Pass WTP.  

CCWA will provide WSC with a copy of the CDPH permit and a memo detailing 
potential expansion capability.  This information will be used to determine if the 
treatment plant is a limiting factor in the Coastal Branch  pipeline. 

7. Chorro Valley Flow Test 
a. WSC will provide Courtney with flow test targets for the Chorro Valley Flow Test 

once a calibrated model and preliminary velocity and pressure restrictions have been 
developed. 

i. If the velocity and pressure restrictions are not available in the design 
materials for the Chorro Valley pipeline, then industry standard velocity and 
pressure criteria will be used.  

8. Coastal Branch Flow Test 
a. CCWA has stated that it would prefer to perform the flow test from Tank 2 to Tank 5 

by filling Tank 5.  The flow test will used to evaluate the upper capacity of the 
pipeline as there is extensive data available for the existing flow rates. 

i. CCWA stated that changes to the pipeline flow rate are typically made 
between 7 and 10 AM.  Any historical data used for the preliminary 
calibration should be utilized outside of this time window.   

9. Action Items 
a. WSC 

i. WSC will provide Courtney with flow test targets once a calibrated model and 
preliminary pipeline operational criteria have been developed. 

b.  GEI  
i. GEI will review design materials and interview operating agency staff to 

develop velocity and pressure restrictions for the Chorro Valley and Coastal 
Branch pipelines 

ii. GEI will prepare a Pipeline Operation Technical Memorandum that will 
summarize the findings from the design reports and staff interviews. 

c. County 
i. Courtney will provide input to WSC on when she would like to schedule the 

Operational Criteria/Scenario Development workshop. 
d. CCWA 

i. CCWA will provide WSC with a copy of the Polonio Pass WTP CDPH 
permit and a memo detailing potential expansion capability. 

ii. CCWA will provided WSC with photos of pertinent infrastructure along the 
Coastal Branch pipeline. 
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Coastal Branch Capacity Assessment 
County of San Luis Obispo 

Notes – Progress Report Meeting #2 
Date: 11/9/10 
Time: 10:00 AM 
Location: WSC’s Office 
Attendees: Courtney Howard, John Brady, Jeff Szytel, Dan Heimel 
 
Discussion Topics 
 
1. Project status update 

a. WSC  
i. Chorro Valley pipeline flow test is complete and HDR is using the data to 

develop a calibrated model.   
1. Courtney to look for information on the County’s meters at Site 4 and 

5 and provide it to WSC. 
ii. GIS model of the Coastal Branch pipeline with elevation data is nearing 

completion.  WSC is currently waiting on piping diagrams for the Polonio 
Pass WTP and information from DWR for the pumping plants. 

1. John will provide WSC with Polonio Pass drawings 
2. Review Outstanding Data Needs 

a. John contacted Terry Becker (DWR) and received word that CCWA’s data request 
will be processed shortly. 

i. DWR will scan the construction drawings for the pipeline and send them 
electronically. 

ii. Terry told John that the pumping plants were designed with 33% extra 
capacity to take advantage of off-peak electricity rates. 

1. Pumping stations were also designed with an additional 10% capacity 
to account for degradation and to allow catch-up pumping. 

3. Engineering Operational Criteria Questionnaire 
a. WSC will finalize three versions of the questionnaire, one for each operating agency, 

and distribute them to CCWA and the County for completion. 
b. WSC requests that CCWA completes their portion of the questionnaire by 11/19/10 

for use in developing the Coastal Branch flow test plan. 
4. Data Review and Model Development workshop 

a. The workshop is scheduled for 11/22/10 and will be used to discuss model 
calibrations and any outstanding data gaps. 

b. WSC will provide CCWA and the County with a draft agenda prior to the workshop. 
5. Scenario Development workshop 

a. WSC will send out proposed dates for the Scenario Development Workshop. 
b. The County and CCWA will work on developing draft scenarios that will be 

distributed to all parties prior to the workshop. 
c. WSC will provide CCWA and the County with a draft agenda for the workshop. 

6. Action Items 
a. WSC 
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i. WSC will send out proposed dates for the Scenario Development Workshop. 
ii. WSC will finalize three versions of the questionnaire, one for each operating 

agency, and distribute them to CCWA and the County. 
b. County 

i. Courtney to look for information on the County’s meters at Site 4 and 5 and 
provide it to WSC. 

ii. The County and CCWA will work on developing draft scenarios that will be 
distributed to all parties prior to the workshop. 

c. CCWA 
i. John will provide WSC with Polonio Pass drawings. 

ii. The County and CCWA will work on developing draft scenarios that will be 
distributed to all parties prior to the workshop. 
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Coastal Branch Capacity Assessment 
County of San Luis Obispo 

Notes – Progress Report Meeting #3 
Date: 12/14/10 
Time: 10:00 AM 
Location: WSC’s Office 
Attendees: Courtney Howard, John Brady, Jeff Szytel, Dan Heimel, Drew Dudley 
 
Discussion Topics 
 
1. Project status update 

a. WSC  
i. Preliminary calibration for the Coastal Branch pipeline has been completed.  

QA/QC on the pipeline calibration will be performed later this week by Sasa 
Tomic (HDR). 

ii. Chorro Valley Pipeline model cannot be calibrated due to the hydraulic 
anomaly observed in the section of pipeline from Site 5a to Site 6. 

2. CCWA Flow Tests 
a. Coastal Branch pipeline flow tests-The Coastal Branch flow tests were scheduled for 

early December and are needed to perform the final calibration of the Coastal Branch 
pipeline model.  

i. CCWA stated that it would schedule the flow tests for the Coastal Branch 
pipeline for the week of December 20th.   

1. The CCWA will contact its sub-contractors to inform them of the flow 
test and the possibility of increased turbidity during the flow test. 

2. John Brady stated that the sleeve valve at Tank No. 2 has been fully 
opened in the past and it did not cause turbidity issues.  However, the 
EDV has not previously been fully opened and the flow test from Tank 
No. 2 to Tank No. 5 may result in increased turbidity. 

3. CCWA will query its SCADA database to determine the highest flow 
rate that through the EDV and will provide WSC with one year of 
historical data (September 2009 to September 2010) for the operating 
position of the EDV sleeve valve.   

ii. WSC will develop HGL profiles for the following two flow scenarios to 
enable the CCWA to compare anticipated flow test pressures with pipeline 
pressure class. 

1. Rated capacity of the pipeline 
2. Maximum anticipated capacity of the pipeline 

3. Chorro Valley pipeline model 
a. Chorro Valley pipeline calibration-The hydraulic anomaly detected during the Chorro 

Valley Pipeline flow test is preventing the model’s final calibration. 
i. WSC is developing a memo for the County that details the results of the 

Chorro Valley pipeline hydraulic anomaly.  The memo will contain the 
current calibration results and recommended action items to help determine 
the source of the anomaly. 
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1. John suggested that there is a point downstream of Site 5a in which 
there may be negative pressures within the pipeline.  A malfunctioning 
air relief/vacuum release valve could be allowing air into the pipeline 
creating open channel flow conditions.   

2. WSC will incorporate comments from the Progress Report Meeting #3 
into the memo and will prioritize the memo’s recommendations.   

3. WSC will provide the County and Morro Bay with the hydraulic 
anomaly memo on Tuesday, December 14, 2010. 

4. Coastal Branch pipeline model 
a. WSC and HDR have completed the preliminary calibration of the Coastal Branch 

pipeline from Tank No. 2 to Tank No. 5. It is expected that HDR will complete the 
calibration QA/QC later this week.   

i. John Brady pointed out that throttling of the sleeve valves to control tank 
levels may affect the preliminary calibration results 

1. John suggested that scatter plots showing observed pressure versus 
model pressure be developed to assist the model calibration. 

b. WSC will update the Coastal Branch model to fix the default (0 ft) elevations for 
newly added pipeline junctions. 

5. Action Items 
a. WSC will develop HGL profiles for the following two flow scenarios to enable the 

CCWA to compare anticipated flow test pressures with pipeline pressure class. 
i. Rated capacity of the pipeline 

ii. Maximum anticipated capacity of the pipeline 
b. WSC will provide the County and Morro Bay with the hydraulic anomaly memo on 

Tuesday, December 14, 2010. 
c. WSC will update the Coastal Branch model to fix the default (0 ft) elevations for 

newly added pipeline junctions. 
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Coastal Branch Capacity Assessment 
County of San Luis Obispo 

Notes – Progress Report Meeting #4 
Date: 1/11/11 
Time: 10:00 AM 
Location: WSC’s Office 
Attendees: Courtney Howard, John Brady, Jeff Szytel, Dan Heimel, Drew Dudley 
 
Discussion Topics 
 
1. Chorro Valley pipeline model status update 

a. WSC  
i. WSC & HDR have completed their analysis of the Chorro Valley pipeline and 

submitted a technical memorandum to the County summarizing the hydraulic 
anomaly in the downstream section of the pipeline. 

1. Courtney Howard reported that Charlie Berna (County) stated that the 
pipeline does not flow full under low flow conditions.  Thus, the 
pipeline could be flowing under open channel conditions and could 
explain the abnormal head losses seen in this section of pipeline.   

a. WSC will investigate methods for modeling the downstream 
section of the Chorro Valley pipeline as an open channel under 
low flow conditions.   

b. Pressure below 5 psi within sections of the Chorro Valley 
pipeline presents a water quality hazard.  This low pressure 
could be addressed by modifying the altitude valve at Site 6 to 
operate as a pressure-sustaining valve.   

2. Coastal Branch pipeline flow test update 
a. The critical path item for the completion of the Coastal Branch Capacity Assessment 

is the completion of the Coastal Branch pipeline flow test.   
i. WSC will begin developing an outline and writing-up the background 

information for the technical memorandum to attempt to limit the impact that 
the delayed flow test will have on the project schedule. 

ii. CCWA is concerned that performing the planned flow test on the Coastal 
Branch pipeline will lead to increased water age within the pipeline.  This 
increased water age could contribute to an existing nitrification problem and 
degrade the water quality within the pipeline. 

1. Analysis of historical flow rates showed that the maximum flow rate 
predicted by the model exceeded any historical flow rates within the 
Coastal Branch pipeline and thus performing the flow tests would 
provide new data that would be beneficial for model calibration.   

2. CCWA will also evaluate flow testing only the section of pipeline 
from Tank 2 to Tank 5 or limiting the maximum flow rate of the flow 
test as alternatives to the originally scheduled flow test.  

Copy of document found at  www.NoNewWipTax.com



County of San Luis Obispo  Notes - Progress Report Meeting #4 
Coastal Branch Capacity Assessment  1/11/11 

  Page 2 of 3 

a.  It was determined that if the flow test was limited to one 
section of pipeline, the pipeline section from Tank 2 to Tank 5 
was the highest priority. 

3. CCWA will compare the model HGL data provided by WSC with the 
pipeline pressure class for the different sections of the pipeline to 
ensure that the pipe pressure does not exceed the pressure class during 
the flow test.  Barlow’s equation will be used to calculate the pressure 
rating for sections of pipeline without defined pressure class. 

4. CCWA will to analyze the volume of water that would be required for 
the flow test and determine if it feasible given the concern over 
nitrification.  The CCWA will send an e-mail to WSC and the County 
with the results of this analysis and the status of the flow tests. 

3. Coastal Branch pipeline model status report 
a. The results of Sasa Tomic’s (HDR) model calibration indicate that the model cannot 

accurately predict pipeline pressures at the Lopez turnout.  Under high flow 
conditions the model over predicts the HGL at the Lopez turnout when compared to 
the observed values.   

1. CCWA will provide WSC with SCADA data for the EDV, Lopez 
turnout, Santa Maria turnout, and the Isolation Valve #1 from 
September 2008 to September 2010. 

2. WSC will analyze the historical data to ensure that the pressures used 
for model calibration are consistent with pressures seen at similar flow 
rates at other times of the year.  

3. CWWA will investigate the location and status of the pressure 
transducers and the flow meter at the Lopez turnout. 

4. The County will investigate the possibility of obtaining historical flow 
data from the County flow meter at the Lopez turnout.   

b. Several of the turnouts in the Coastal Branch pipeline model required elevation 
adjustment to provide better correlation between modeled and observed pressures.  
The most significant elevation change was 13 ft, which was seen between Tank 1 and 
Tank 2.   

i. WSC will verify that the elevations used in the model, obtained from the 
CCWA Coastal Branch Operations Manual match the as-built drawings for 
Tanks 1 and 2. 

ii. CCWA will review Sasa Tomic’s e-mail and provide any comments on the 
proposed changes to the pipeline model. 

4. DWR Data Request Status Update 
a. John Brady stated that he had not received complete responses to the data request that 

was submitted to DWR. 
b. CCWA will contact DWR about the status of the data request. 

5. County request for Coastal Branch pipeline alignment GIS data 
a. CCWA will review its security policy and contact DWR to determine if it can 

distribute coastal branch pipeline alignment GIS data.  
b. WSC could modify the County’s schematic to include the proper alignment of the 

Coastal Branch pipeline.  This would enable the County’s schematic to be updated 
without distributing the GIS files. 
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6. Action Items 
a. WSC 

i. WSC will analyze the historical data to ensure that the pressures used for 
model calibration are consistent with pressures seen at similar flow rates at 
other times of the year.  

ii. WSC will investigate methods for modeling the downstream section of the 
Chorro Valley pipeline as an open channel under low flow conditions.   

iii. WSC will verify that the elevations used in the model, obtained from the 
CCWA Coastal Branch Operations Manual, match the as-built drawings for 
Tanks 1 and 2. 

iv. WSC will begin developing an outline and writing-up the background 
information for the technical memorandum to attempt to limit the impact that 
the delayed flow test will have on the project schedule. 

b. CCWA 
i. CCWA will to analyze the volume of water that would be required for the 

flow test and determine if it feasible given the concern over nitrification.  The 
CCWA will send an e-mail to WSC and the County with the results of this 
analysis and the status of the flow tests. 

ii. CCWA will compare the model HGL data provided by WSC with the pipeline 
pressure class for the different sections of the pipeline to ensure that the pipe 
pressure does not exceed the pressure class during the flow test.   

iii. CCWA will provide WSC with SCADA data for the EDV, Lopez turnout, 
Santa Maria turnout, and the Isolation Valve #1 from September 2008 to 
September 2010. 

iv. CWWA will investigate the location and status of the pressure transducers and 
the flow meter at the Lopez turnout. 

v. CCWA will contact DWR about the status of the data request. 
vi. CCWA will review Sasa Tomic’s e-mail and provide any comments on the 

proposed changes to the pipeline model. 
c. County 

i. The County will investigate the possibility of obtaining historical flow data 
from the County flow meter at the Lopez turnout.   
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Coastal Branch Capacity Assessment 
County of San Luis Obispo 

Notes – Progress Report Meeting #5 
Date: 2/08/11 
Time: 10:00 AM 
Location: WSC’s Office 
Attendees: Courtney Howard, John Brady, Jeff Szytel, Dan Heimel, Drew Dudley 
 
Discussion Topics 
 
1. Review of project schedule 

a. The project schedule was updated to reflect the completion of the Coastal Branch 
pipeline flow test.  To accommodate Courtney’s maternity leave the submission date 
for the Admin Draft Report was moved to 3/11/11.  This allows for additional review 
time and the potential for presenting the Public Draft Technical Memorandum at the 
April WRAC Meeting.   

i. Whether or not the Draft TM is presented at the April WRAC meeting 
(4/6/11) is dependent upon the level of comments received from the County 
and the CCWA.  If the Draft TM requires extensive edits then it will be 
presented at the June WRAC Meeting (6/11/11).  The May WRAC meeting is 
not an option as Jeff is not available that week.   

b. WSC will tentatively schedule Review Meeting #1 for 3/30/11 to receive comments 
on the TM from the County and CCWA.   

c. John Brady will contact Bill Brennan (CCWA) to determine if a public presentation is 
necessary for San Barbara County (CCWA Ops Committee?). 

d. WSC will distribute the outline for the Technical Memorandum to the County and the 
CCWA for comments. 

e. At the next Progress Report Meeting, Courtney plans to introduce the County 
personnel that will assume the project manager roles during her maternity leave. 

i. Courtney anticipates that Tom Trott and Eric Laurie will take over in her 
absence. 

2. Results of the Coastal Branch pipeline flow test 
a. The Coastal Branch pipeline was performed on 1/20/11 and flow rates up to 72.8 cfs 

were achieved through the EDV.   
b. The EDV flow control valve was opened to approximately 85% and held steady for 

20 minutes to obtain accurate flow and pressure data at the peak flow rate. 
i. Pressure downstream of the EDV was the restricting factor during the flow 

test.  The CCWA calculated that the pipeline downstream of the EDV was 
rated for 385 psi and this was used as the limiting factor for opening of the 
EDV sleeve valve.   

1. The 385 psi limit was calculated by CCWA based on the thickness of 
the steel pipe.  It was calculated that 385 psi required a steel thickness 
of 0.5 in. 
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2. The EDV normally has a downstream high-pressure shutdown set 
point at 375 psi.  This set point was disabled for the flow test to allow 
pressures up to 385 psi. 

c. No vibration or turbidity issues were detected by any of the subcontractors or CCWA 
staff during the flow test.   

3. Review of Chorro Valley and Coastal Branch pipeline calibrations 
a. Sasa Tomic (HDR) has completed the calibration of the Chorro Valley and Coastal 

Branch pipelines.  The maximum discrepancies between the modeled and observed 
values were within approximately 5% for both pipelines.  These errors will be applied 
to the capacity analysis to quantify uncertainty of the results.   

i. The Chorro Valley pipeline calibration was completed using the high flow 
data from the flow test.  The low flow data was disregarded, as the pipeline 
does not flow full under low flow conditions.   Thus, the model for the Chorro 
Valley pipeline will not be accurate for low flow conditions.  This will not 
affect the outcome of the capacity analysis as the pipeline flows full under 
high flow conditions. 

1. The results of the Chorro Valley pipeline calibration are available in 
the meeting handouts. 

ii. Sasa Tomic completed Coastal Branch pipeline calibration on 2/3/11 and 
included data from the 1/20/11 flow test.   

1. There was an elevation discrepancy between Tank No.1 and Tank 
No.2 that required a 12.5 ft adjustment to the Tank No. 2 elevation.  It 
is suspected that the pressure gage for Tank No. 2 may be located on a 
riser and could account for the elevation error. 

a. WSC will review the as-built drawings for Tank No. 2 to 
investigate the source of the elevation error.   

b. Elevation errors could also be related to differences in the 
vertical datums used during construction.   

2. The results of the Coastal Branch pipeline calibration are available in 
the meeting handouts. 

4. Review Capacity Assessment Procedures 
a. The project team reviewed the proposed delivery scenarios to determine the desired 

procedure for the pipeline capacity analysis.   
i. It was determined that the Morro Bay and CMC turnouts will be analyzed as 

separate demand nodes.   
ii. The Lopez turnout will be treated as one demand node.  The capacity of the 

Lopez pipeline will not be used to limit the potential flow through the Lopez 
turnout.   

iii. The Santa Barbara County demands will be separated into four demand nodes: 
Guadalupe; Santa Maria; Southern California Water Company; and Tank 5 
(representing the remaining Santa Barbara County SWP sub-contractors).  
Each demand node will receive an equal percent flow increase until the 
pipeline capacity is reached.   

5. Status of Data Requests and Operational Criteria Questionnaires 
a. The CCWA has received limited data from DWR related to Reach 1 of the Coastal 

Branch pipeline and the associated pump stations. 

Copy of document found at  www.NoNewWipTax.com



County of San Luis Obispo  Notes - Progress Report Meeting #5 
Coastal Branch Capacity Assessment  2/08/11 

  Page 3 of 3 

i. John Brady will forward all information received from DWR to WSC. 
ii. John stated that a capacity analysis has been performed on Phase 1 of the 

Coastal Branch.  He also stated that there are no flow meters on the Reach 1 
pump stations.   

1. DWR has offered to perform flow tests on the pump stations, but at a 
significant cost to the County and the CCWA.   

b. John Brady will contact Bill Brennan to discuss how to proceed with the DWR data 
request and what information the CCWA wants to obtain from DWR on the Reach 1 
of the Coastal Branch pipeline. 

c. WSC will re-distribute the Operation Criteria Questionnaires for Reach 1 and Reach 
2-6 of the Coastal Branch pipeline.   

6. Action Items 
a. WSC 

i. WSC will tentatively schedule Review Meeting #1 for 3/30/11 to receive 
comments on the TM from the County and CCWA.   

ii. WSC will distribute the outline for the Technical Memorandum to the County 
and the CCWA for comments 

iii. WSC will review the as-built drawings for Tank No. 2 to investigate the 
source of the elevation error.   

iv. WSC will re-distribute the Operation Criteria Questionnaires for Reach 1 and 
Reach 2-6 of the Coastal Branch pipeline.   

b. CCWA 
i. John Brady will contact Bill Brennan (CCWA) to determine if a public 

presentation is necessary for San Barbara County. 
ii. John Brady will forward all information received from DWR to WSC. 

iii. John Brady will contact Bill Brennan to discuss how to proceed with the 
DWR data request and what information the CCWA wants to obtain from 
DWR on the Reach 1 of the Coastal Branch pipeline. 
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Coastal Branch Capacity Assessment 
County of San Luis Obispo 

Notes – Progress Report Meeting #6 
Date: 3/08/11 
Time: 10:00 AM 
Location: WSC’s Office 
Attendees: Courtney Howard, John Brady, Jeff Szytel, Dan Heimel, Tom Trott 
 
Discussion Topics 
 
1. Review of project schedule 

a. The project team reviewed the current schedule and made the following changes: 
i. The submission date for the administrative draft of the Coastal Branch 

Capacity Assessment Technical Memorandum (admin draft) was moved to 
3/18/11.  This will allow WSC and GEI to incorporate the results of CCWA’s 
Operational Criteria Questionnaire in the admin draft.   

ii. The review period for the admin draft was shortened from 2 weeks to 1 week 
so that the remaining schedule would not be impacted by the modification of 
the admin draft submission date.    

iii. The current goal is to present the public draft technical memorandum (TM) at 
the April WRAC Meeting (4/6/2011).  The estimated deadline for submission 
of items for the April WRAC Meeting is 3/31/11.   

1. Whether or not the draft TM is presented at the April WRAC meeting 
(4/6/11) is dependent upon the level of comments received from the 
County and the CCWA.  If the draft TM requires extensive edits then 
it will be presented at the June WRAC Meeting (6/11/11).  The May 
WRAC meeting is not an option as Jeff is not available that week.   

iv. John Brady and Bill Brennan (CCWA) will discuss the appropriate meeting 
for presentation of the capacity assessment results to the CCWA and Santa 
Barbara subcontractors.   

1. Including an additional presentation in the project scope may require a 
contract amendment with the County.   

2. Data request status 
a. The CCWA completed the Operational Criteria Questionnaire and submitted it on 

3/8/11.   
i. WSC and GEI will review the data provided by the CCWA and submit any 

additional data requests to the CCWA. 
3. Contract flow rates 

a. WSC established the maximum contract flow rate for each of the turnouts by dividing 
the annual allocation by the 12 months. 

i. John commented that the annual allocation should be divided by 11 months to 
account for maintenance and emergency shutdowns.   

1. WSC will re-establish the contract flow rates based on an 11 month 
delivery schedule.   
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4. Modeling approach 
a. WSC presented the current modeling approach that was developed at the Scenario 

Development workshop and previous progress report meetings.  This approach 
included the following steps: 

i. Flow control valves and tanks were placed downstream of each turnout.   
ii. The water level for each tank, placed at each turnout, was set to 12 ft to 

represent approximately 5 psi of pressure. 
iii. Flow rates to each turnout were then increased according to specifications of 

each of the scenarios until the operation criteria or the hydraulic capacity of 
the pipeline was exceeded. 

b. This modeling approach evaluated the capacity of the pipeline to deliver water and 
not the capacity of each turnout to receive the modeled flow rate.   

i. John commented that the modeling approach for the capacity assessment 
should account for turnout hydraulics as they can have an effect on each 
agency’s ability to receive their contracted allocation. 

ii. The project team discussed potential modeling strategies for evaluating each 
agency’s ability to receive their contract flow rates in each of the capacity 
assessment scenarios.   

1. Only the Santa Maria and Southern California Water Company 
turnouts would require additional analysis as all other turnouts 
discharge directly into storage tanks.   

iii. Three approaches were discussed to consider energy limitations on the 
pipeline, in addition to volumetric flow capacity: 

1. The first approach included reviewing historical turnout pressure and 
flow data to evaluate the capacity of each turnout. 

a. This approach may not provide a complete representation of 
the hydraulics of each agency’s distribution system. 

2. The second approach would utilize each agency’s distribution system 
HGL diagrams to estimate a minimum required HGL at the 
downstream side of the turnout to deliver contract flow rates.   

a. John stated that he would contact Santa Maria and the Southern 
California Water Company to obtain HGL diagrams for their 
distribution systems.   

b. This approach is an estimate only, and does not evaluate 
specific hydraulic characteristics and/or operational flexibility 
within the contractors’ distribution systems 

3. The third approach would be to model the infrastructure between the 
Coastal Branch and the free surface within the contractor’s distribution 
system to provide a dynamic representation of hydraulic performance 
under a range in flows. 

a. This approach would be the most accurate, however the effort 
required to conduct this analysis is outside of WSC’s current 
scope. 
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iv. WSC proposed proceeding with the analysis as originally envisioned, without 
consideration for energy delivery.   

1. HGL information provided by CCWA for each of the turnouts would 
be included as an appendix, and shown in a comparative table 
alongside modeled capacities and HGLs for each turnout under each 
scenario.  These values could be used for comparative purposes, and 
could inform decision making relative to whether or not additional 
analysis is warranted. 

2. The text of the report will explicitly state that the analysis is based on 
volumetric capacity only, and does not take into account hydraulic 
constraints of the turnouts and/or the distribution systems of the 
contractors. 
 

c. Tank Levels - Coastal Branch Pipeline 
i. The project team discussed the tank levels for the capacity assessment and 

determined that they should be set near maximum as that is how they are 
operated during periods of high flow through the Coastal Branch pipeline.   

1. Tank levels are operated at low levels during periods of low demand to 
limit the pipeline hydraulic residence time and prevent nitrification. 

2. For the capacity assessment, WSC will set the tank elevations in the 
model to the maximum operating level from the Coastal Branch 
Operations Manual. 
 

5. Operation Criteria 
a. Velocity Criteria 

i. WSC noted that at high flow rates the velocities within the 24” sections of 
pipeline at the EDV exceed 20 ft/s.  The AWWA standards for concrete 
mortar lined steel pipe recommend that the velocities not exceed 20 ft/s. 

1. John stated that he would investigate to determine if the EDV piping 
was cement mortar or epoxy lined.   

b. Low Pressure 
i. To ensure that the pipeline maintains 5 psi of pressure in the pipeline at all 

flow rates, as mandated by CDPH.  WSC proposed setting a low pressure 
limitation of 15 psi for all scenarios.  Establishing a15 psi limitation versus a 5 
psi limitation provides a safety factor to account for uncertainties in the 
model.   

1. CDPH does allow the pressure to decrease below 5 psi at locations in 
close proximity to storage tanks.  Therefore, nodes near Tanks 1, 2, 
and 5 would be allowed to decrease below 15 psi in each of the 
scenarios.   

a. WSC will list all operations criteria used to determine the 
limits of each scenario in the admin draft, and the methodology 
used to establish them 
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6. Action Items 
a. WSC 

i. WSC and GEI will review the data provided by the CCWA and submit any 
additional data requests to the CCWA. 

ii. WSC will re-establish the contract flow rates based on an 11 month delivery 
schedule.   

iii. WSC will incorporate the distributions system HGL information into the 
admin draft to provide a point of comparison when considering turnout 
capacity limitations. 

b. CCWA 
i. John Brady and Bill Brennan (CCWA) will discuss the appropriate meeting 

for presentation of the capacity assessment results to the CCWA and Santa 
Barbara subcontractors.   

ii. John stated that he would contact Santa Maria and the Southern California 
Water Company to obtain HGL diagrams for their distribution systems.   

iii. John stated that he would investigate to determine if the EDV piping was 
cement mortar or epoxy lined.   
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APPENDIX D. DESIGN HYDRAULIC PROFILE-COASTAL BRANCH PIPELINE 
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APPENDIX E. LOPEZ PIPELINE CAPACITY RE-EVALUATION TECHNICAL 

MEMORANDUM 
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2. Purpose	
This memorandum was prepared by Water Systems Consulting, Inc. (WSC) on behalf of the County of San Luis 

Obispo Flood Control and Water Conservation District (District), and provides a re‐evaluation of the hydraulic 

capacity of the Lopez pipeline following the pigging of the 18” section of pipeline from the Brisco turnout to the 

Vista Del Mar turnout.   The capacity re‐evaluation included a full scale flow test, calibration of the existing 

hydraulic model to reflect the pigging of the 18” section of pipeline, and analysis of the improvement to pipeline 

HGL and capacity.   

This memorandum includes the following sections: Executive Summary; Purpose; Background; Flow Test; Model 

Calibration; Modeling Approach; Model Results; Conclusions; and Recommendations 

3. Background	
WSC prepared a GIS‐based hydraulic model using Bentley WaterGEMS® software and GIS data provided by the 

County under a previous contract with the Cities of Arroyo Grande, Grover Beach and Pismo Beach.  WSC 

calibrated the model based on flow tests that were conducted on May 12, 2010, and used the calibrated model 

as the basis for the development of a capacity assessment.  During the month of December in 2010, the District 

conducted a pigging project on the Lopez Pipeline from the Brisco Turnout, near the intersection of Brisco Rd 

and El Camino Real in Arroyo Grande, to the Vista Del Mar turnout near Vista Del Mar and Highway 101 in Pismo 

Beach, in an effort to remove accumulated sediment in the pipeline and improve hydraulic performance.  Figure 

1 shows the alignment of the Lopez Pipeline, and highlights the section that was pigged.  The District is 

interested in evaluating the effects of this pigging operation on the hydraulic capacity of the pipeline. 

Copy of document found at  www.NoNewWipTax.com



Lopez Pipeline Hydraulic Model  
Lopez Pipeline Capacity Re‐Evaluation ‐ FINAL 

 
Page 3 of 14 

 

Figure 1.  Lopez pipeline alignment 
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4. Flow	Test	
To obtain the flow and pressure data required to update the existing WaterGEMS® model of the Lopez pipeline, 

WSC assisted the District in planning and conducting a flow test of the Lopez pipeline.  To facilitate comparison 

of results, the flow test mimicked the flow test completed on May 12, 2010 and utilized the same flow target 

flow rates and pumping schemes (1).  WSC modified the 2011 flow test plan to allow for better steady state data 

collection.  The modification involved changing the timing of the flow rate changes to increase the probability 

that the last reading in each test group represented steady state conditions and to reduce the influence of 

turnout flow control valve manipulation on system flow rates.  The 2011 flow test plan and the 2011 flow test 

results are shown in Table 1 and Table 2 below. 

Table 1.  2011 Flow Test Plan 

 

   

Copy of document found at  www.NoNewWipTax.com



Lopez Pipeline Hydraulic Model  
Lopez Pipeline Capacity Re‐Evaluation ‐ FINAL 

 
Page 5 of 14 

Table 2.  2011 Flow Test Results   
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5. Model	Calibration	
WSC used the flow and pressure data obtained during the 2011 flow test to calibrate the 18” section of pipeline 

within the Lopez pipeline model.  By manipulating Hazen‐Williams roughness coefficients (C‐factor) along this 

stretch of pipeline, WSC calibrated the model to mimic the pressures and flows observed during the flow test.    

WSC developed profile and correlation plots to compare the modeled and observed HGL values.  The plots from 

the final model calibration of the 18” section of pipeline are shown below in Figure 2 and Figure 3.  For the 

profile plots, the modeled HGL should approximate the observed HGLs at each of the turnouts.  With the 

correlation plots, the observed and modeled values create a 45 degree line to show correlation.  

 

Figure 2.  Lopez Pipeline Model ‐ Calibration Profile Plots 
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Figure 3. Lopez Pipeline Model – Calibration Correlation Plot 

Additionally, the model calibration was analyzed numerically to determine the absolute and relative HGL error 

of the model calibration.  Absolute and relative HGL error are defined below: 

Absolute HGL error = (HGL observed – HGL modeled) 

Relative HGL error = (HGL observed – HGL model) / (HGL observed – elevation)*100 

Table 3 shows the absolute and relative HGL error for the final Lopez pipeline model calibration.  Using the 

methods described above, the pipeline C‐factors that created the lowest error between the observed and the 

modeled HGLs were selected for the final calibration.   

Table 3.  Lopez Pipeline Model Calibration – Absolute HGL Error and Relative HGL Error 

Absolute HGL Error (ft) and Relative HGL Error (%) 

 
Test Group 

1 
Test Group 

2 
Test Group 

3 
Test Group 

4 
Test Group 

5 
Test Group 

6 

Observation 
Location  (ft)  (%)  (ft)  (%)  (ft)  (%)  (ft)  (%)  (ft)  (%)  (ft)  (%) 

Grover  3.4  1.8  2.6  1.3  1.6  0.8  3.6  1.6  7.6  3.3  8.5  2.9 

Bello  3.6  2.5  4.0  2.6  1.7  1.0  2.5  1.3  1.8  0.9  4.6  1.6 

Vista_del_Mar  2.1  1.7  2.1  1.6  1.6  1.1  2.7  1.6  5.9  3.3  7.9  2.8 
 

Using the calibration methods described above, the C‐factors selected for the 18” section of pipeline are shown 

in Table 4 below.  For the sake of comparison, Table 4 also shows the C‐factors selected for the previous 

calibration (2010 pipeline model), as well as C‐factors typically used for new concrete mortar lined steel pipe (2).   
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                       Table 4.  Pipe physical characteristics 

Hazen Williams Coefficients (C‐factors) 

Pipe Group  2011  2010  Typical1 

18" MCL Pipe  145  80  145 

18" PVC Pipe  150  130  150 

18" CEM Pipe  145  85  145 

 

As seen in Table 4, the C‐factors of the 18” section of pipeline following the pipeline pigging equaled those of 

new pipe and showed a significant improvement over the 2010 values.  

6. Modeling	Approach	
To perform the pipeline modeling for the Lopez pipeline capacity re‐evaluation, WSC developed two delivery 

scenarios: Scenario A; and Scenario B.  Scenario A represents the total gravity flow achievable through the Lopez 

pipeline prior to the pigging and Scenario B represents the total gravity flow achievable through the pipeline 

following the pigging.  In both scenarios, the flow rates through the Arroyo Grande, Pismo Beach, Grover Beach 

and the Oceano Community Service District (OCSD) turnouts were increased in the model until the total flow 

rate through the pipeline was maximized, while still maintaining contract flow rates at all other turnouts2.  For 

the purposes of this analysis, the contract flow rates were set as the sum of each agency’s Lopez Entitlement 

divided over a 12 month period3 and State Water Project Table A Allocation divided over an 11 month period4.   

WSC set each of the turnouts in the model as either a fixed demand node or a fixed hydraulic grade reservoir.  

The turnouts that have pump stations on the customer side were set as fixed demand nodes.  The flow rates for 

these nodes were set at each agency’s contract flow rate.  The exception to this was the Brisco Turnout which 

was set at the maximum flow rate observed during the 2010 and 2011 flow tests.  The modeled pipeline HGL for 

the Brisco turnout was checked against the observed HGL during the flow test to ensure that the pump station 

had sufficient suction head to achieve the modeled flow rate. 

The gravity flow turnouts were set as fixed hydraulic grade reservoirs.  The hydraulic grades for the reservoirs 

represent the water level in the storage tanks that control the hydraulic grade for each of the individual agency 

distribution systems.  However, these hydraulic grades do not account for the friction losses and minor losses 

from the turnout to the storage tanks or other point of demand within the distribution system.  To account for 

the absence of these losses, the flow rates through each of the turnouts were restricted to flow rates observed 

during the 2010 and 2011 flow tests at the corresponding modeled pipeline HGLs. 

                                                            
1 C‐factors values for coated steel piping (2) 
2 This scenario represents only one of the many possible delivery scenarios that could be achieved within the Lopez 
pipeline.  Additional scenarios would need to be developed to evaluate the potential impact of the pipeline pigging on each 
individual turnout’s capacity. 
3 The OCSD contract rate was reduced by 100 AF and the contract rate for Arroyo Grande was increased by 100 AF to reflect 
the water transfer agreement between the two agencies.  
4 The State Water Project Table A Allocation was divided over an 11 month period to account for an annual shutdown of the 
Coastal Branch of the State Water Project.   
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7. Model	Results	
To determine the effectiveness of the pipeline pigging, WSC evaluated the impact of the pigging on pipeline HGL 

and on the total gravity flow capacity of the pipeline.   

Improvement	in	HGL	–	Constant	Flow	
The HGL for Scenario A (pre‐pigging) was compared to the HGL for the same flow condition applied to the new 

model calibration to observe the improvements in HGL associated with the pigging.  The HGL data for the pre 

and post pigging comparison are shown in Figure 4 and Table 5 below.  Figure 4 shows that the post‐pigging 

model run has a significantly higher HGL downstream of the Brisco turnout than the pre pigging scenario at the 

same flow rates1.   

  

Figure 4.  HGL Comparison (Pre/Post Pigging) at Scenario A flow rates 

                                                            
1 For Scenario A flow rates see Table 6 
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Table 5.  HGL Comparison Table (Pre and Post Pigging) at Scenario A flow rates 

Turnout  Pre 
Pigging 
HGL 

Post 
Pigging 
HGL 

%  
Improvement 

   (ft)  (ft)  (%) 

Edna  287  287  0 

Brisco  281  281  0 

Oceano  281  281  0 

Grover  261  275  5 

Pismo Oaks  251  272  8 

Bello  239  268  12 

Vista del 
Mar  236  266  13 

Avila Valley  216  247  14 

San 
Miguelito  209  239  15 

Avila Beach  201  232  15 

Port San Luis  201  232  15 
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Improvement	in	Pipeline	Capacity	
To determine the improvement to pipeline capacity, WSC utilized the updated model to evaluate the current 

maximum gravity flow capacity of the pipeline (Scenario B).  The capacity results for Scenario B were then 

compared to Scenario A to quantify the increase in pipeline capacity related to the pipeline pigging and are 

shown below in Table 6 and Table 7.     

Table 6.  Comparison of pipeline and turnout capacity (Pre and Post Pigging)1 

Turnout  Scenario A 
Pre Pigging 
Flow Rate 

Scenario A 
Pre Pigging 
Turnout 
HGL 

Scenario B 
Post Pigging 
Flow Rate 

Scenario B 
Post Pigging 
Turnout 
HGL 

Capacity 
Improvement

% 
Improvement

(gpm)  (ft)  (gpm)  (ft)  (gpm)  (%) 

Edna  364  287  3642  285  0  0 

Brisco  1733  280  1733  278  0  0 

Oceano  635  274  635  271  0  0 

Grover  500  261  599  272  99  20 

Pismo Oaks  550  251  650  268  100  18 

Bello  800  239  800  264  0  0 

Vista del Mar  200  236  200  263  0  0 

Avila Valley  21  216  21  244  0  0 

San Miguelito  186  209  186  236  0  0 

Avila Beach  110  201  110  228  0  0 

Port San Luis  62  201  62  228  0  0 

 

Total  5160  5359  199   
 

                                                            
1 There is sufficient head to manipulate the flow rates through each of the Pismo turnouts.  However, the total flow rate to 
Pismo Beach is maximized and cannot be increased any further in this scenario without adversely impacting the ability to 
deliver the contract flow rate at the Oceano turnout. 
2 In Scenario B, the model did not show flow through the Edna turnout due to the assumed turnout fixed grade reservoir 
HGL being higher than the pipeline HGL.  However, observed values from the 2010 flow showed the turnout flowing at 364 
gpm at a pipeline HGL of 282 ft.  Therefore, it was assumed that the turnout would transfer water under the modeled 
pipeline HGL.  However, the 2011 flow test did not show flow through the Edna turnout at a pipeline HGL of 282 ft, which 
was attributed to higher tank levels in Arroyo Grande’s distribution system.  These two flow test results illustrate the impact 
of distribution system hydraulic conditions on turnout capacity and the need for the development of system curves for each 
turnout to better characterize the hydraulic performance of the system under a range of conditions.   
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Table 7.  Comparison of pipeline delivery capacity (Pre and Post Pigging) 

Agency   Contract 
Flow Rate 

Scenario A 
Pre Pigging 

Scenario B 
Post Pigging 
Flow Rate 

Capacity 
Improvement 

% 
Improvement

   AF/Month  (AF/Month)  (AF/Month)  (AF/Month)  (%) 

Arroyo Grande  199.2  282.7  282.7  0.0  0 

OCSD  85.1  85.6  85.6  0.0  0 

Grover Beach  66.7  67.4  80.7  13.3  20 

Pismo Beach  187.4  208.9  222.4  13.5  6 

Port San Luis  8.3  8.4  8.4  0.0  0 

Avila Valley MWC  2.8  2.8  2.8  0.0  0 

Avila Beach CSD  14.8  14.8  14.8  0.0  0 

San Miguelito MWC  25.0  25.1  25.1  0.0  0 

         

Total  589.2  695.6  722.4  26.8   
 

8. Conclusions	
The results of the 2011 flow test and the Lopez pipeline capacity re‐evaluation showed that pigging of the Lopez 

pipeline significantly decreased the head losses within the 18” section of pipeline.  The 2011 C‐factors, derived 

from the 2011 flow test, are considerably higher than the 2010 C‐factors.  The reduction in friction losses 

improves the HGLs at the turnouts downstream of the Brisco turnout for equivalent flow rates. 

By reducing pipeline friction losses, the pipeline pigging also improved pipeline and turnout capacity.  The 

capacity re‐evaluation showed that an additional 26.8 AF of water could be delivered per month through the 

Lopez pipeline, with increases to both the Grover Beach and Pismo Beach turnouts.   

During the development of the capacity re‐evaluation, WSC developed the following additional conclusions: 

 Due to the dynamic nature of the Lopez pipeline delivery system and the many variables that affect 

turnout flows, steady state model results cannot be readily generalized to make operational 

recommendations, without due consideration of the system variables. 

 Limiting the flow rates through the turnouts to observed flow and HGL conditions restricts the model’s 

flexibility to predict the maximum capacity of the pipeline.   

 Hydraulic conditions within each agency’s distribution system significantly impact the flow rates that can 

be achieved through the turnouts.   
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9. Recommendations	
WSC developed the following recommendations based on the results of Lopez capacity re‐evaluation.   

Perform	Pipeline	Pigging	on	the	33”	section	of	the	Lopez	Pipeline	
The District’s current 8‐Year Capital Outlay Plan includes pigging of the 33” section of the Lopez pipeline from 

the treatment plant clear well to the Edna turnout.  Based on the results of the pigging of the 18” section of 

pipeline, it is recommended that the District continue to pursue this project.  Reducing the friction factors and 

removing any accumulated deposits from this section of pipeline will improve the HGL for the entire pipeline 

and further increase pipeline capacity.  

Upgrade	the	Oceano	Meter	and/or	Modify	the	Oceano	Pipeline		
Obtaining contract flow rates through the Oceano turnout is one of the primary restricting factors for increasing 

the flow rates to other turnouts along the Lopez pipeline.  There is the potential to increase capacity through the 

Oceano pipeline by upgrading the 3” meter to a larger size, removing of pipeline contractions and/or other 

modifications to the Oceano pipeline.  Preparing a hydraulic model of the Oceano Pipeline would be a cost‐

effective way to evaluate the effectiveness of various pipeline improvement options. 

Improve	Utility	of	the	Model	by	Developing	System	Curves	for	Each	Turnout	
WSC limited the flow rates through the turnouts in the capacity re‐evaluation to the flow rates and HGLs 

observed during the 2010 and 2011 flow tests.  Modeling the piping from the turnouts through the distribution 

system to each agency’s storage facilities or developing system curves for each distribution system would allow 

the model to more accurately predict flow rates through the turnouts under varying hydraulic and operational 

conditions.  Distribution system curves could be developed by collecting flow and pressure data over a wide 

range of flows at each of the turnouts.  These system curves would provide the model more flexibility to 

maximize turnout and pipeline flow rates beyond those observed during the 2010 and 2011 flow tests and 

would allow the model to more accurately predict the potential flow rate increases to other turnouts along the 

Lopez pipeline.  
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Project Approach 

The proposed approach of the WSC team is shown in the flowchart below and detailed in this section. 

WSC uses the best available data and efficient, technically sound 

methods to deliver the highest quality results. 
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Defensible	Results	Depend	on	Complete,	High	Quality	Data 
The WSC team will identify and compile the best available information about the study area to form the 

basis for our analysis.  This information is expected to include the sources shown below. 

Information Source  Relevance to Project 

Data from CCWA SCADA 
system 

Historical data for recorded flows and pressures at various points in the 
system will provide data for model calibration 

Electronic file of pipeline 
alignment 

A computer hydraulic model of the infrastructure will be built using the plan 
view of the alignment in geographic coordinates 

Record drawings of 
installed infrastructure 

Record drawings will be used to add pipeline details to the model.  
Information including diameters and locations of isolation valves and blow‐
offs will be added to the model.  The pressure class of each pipe reach will 
be added as a pipe attribute in the model to allow evaluation of potential 
strategies that increase pressures in the pipeline. 

Information about 
improvement projects 

Projects that may have modified or upgraded portions of the infrastructure 
since it was originally installed. 

Information about 
installed infrastructure at 
three pumping plants 

The pumps will be added to the hydraulic model.  The piping and valves at 
each pump station will be added to the model based on the available 
information. 

Pump tests  Actual pump test results showing flow, head, and energy use may be 
available from DWR and could be used to update the model. 

2005 Hydraulic Capacity 
Assessment of main 
pipeline 

This report describes a hydraulic model that was developed using the 
Hazen‐Williams headloss formula and calibrated to observed pressures at 
turnouts.  If they are available, the electronic files of the spreadsheets used 
for the 2005 study could provide useful reference information. 

Pipeline inspection 
reports by CCWA 

Reports could show information about the interior condition of the pipeline 
that can be used to adjust pipeline friction factors. 

On‐going capacity 
analysis of Lopez Pipeline 

Modeling methodology, flow test procedures and coordination, and results 
of assessment 

Interviews with CCWA 
operational staff 

The strategy used to control flow through the pipeline, the set points for 
control valves, and energy dissipating valves. 

Information about 
infrastructure in 
Guadalupe and Santa 
Maria 

While these components are not part of the main pipeline, they do affect 
the ability to deliver water.  Guadalupe has reported problems with low 
pressures in its pipeline from the CCWA pipeline to its tank. 
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CCWA is developing a GIS database of the infrastructure on the Coastal Branch, but this database will 

not be complete for the entire study area in time for this project.  Because the design of the Coastal 

Branch was completed relatively recently, the pipeline design drawings are available electronically in 

Microstation format.  These electronic files are believed to include a consolidated plan view alignment 

for the entire pipeline, which will be used to build the hydraulic model.   

Selecting	a	Set	of	Equations	to	Model	the	Coastal	Branch	
The WSC team will develop a hydraulic model of the Coastal Branch infrastructure.  The team proposes 

to use a state‐ of‐the‐art geography based hydraulic modeling software, Bentley’s WaterGEMS.  This 

software is currently being used for the Lopez Pipeline hydraulic assessment, and is widely used and 

respected in the industry.  The WaterGEMS model will be built using the information compiled in the 

data collection task.   

WaterGEMS allows the user to calculate friction losses using either the Darcy‐Weisbach formula or the 

Hazen Williams formula.  Because the flow through the treated water portion of the Coastal Branch is by 

gravity, friction losses will be the major factor determining how much water can be conveyed through 

the system.  It will be important to use a defensible computational methodology for calculating friction 

losses.   

One of the metrics used in analyzing the hydraulics of flow through pipelines is the Reynolds number.  

The Reynolds number is a dimensionless number that can be used to characterize the flow through a 

circular pipe.  It is calculated as 

sft

V

D
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For normal cases of flow in a straight pipe of uniform diameter and usual roughness, the critical 

Reynolds number is 2000.  If the Reynolds number is higher, the flow is turbulent; if the Reynolds 

number is lower, the flow is laminar.  The smallest diameter on the main pipeline of the Coastal Branch 

is 36 inches, or 3 feet.  Therefore the flow will be turbulent when the velocity is greater than 0.007 feet 

per second. 

Flow will be turbulent in the Coastal 
Branch when the velocity is greater 

than 0.007 feet per second. 
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The general equation for head loss in a circular pipe flowing full is the Darcy‐Weisbach equation, which 

is 

2

2

ft/s 32.2 gravity  ofon accelerati
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factorfriction 
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The friction factor f is a dimensionless number and is a function of the Reynolds number.  The roughness 

of a pipe surface can be characterized by e, the absolute roughness.  This value is expressed in length (in 

this case, feet) and theoretically represents the extent that the roughness of the pipe protrudes into the 

flow path.  The relative roughness, e/D, is calculated as the absolute roughness divided by the pipe 

diameter. 

Laboratory tests have been performed by coating the inside of a pipe with a regular distribution of sand 

grains of a known size.  In that case e would be the diameter of the sand grains.  In a real pipe, the 

roughness is irregular in size and in distribution.  The value of e is an indicator of the roughness, i.e. the 

diameter of sand grains that if uniformly coated on the pipe would produce the same friction as the 

actual pipe.  Typically used values of e range from 0.00015 feet for welded steel pipe to 0.002 feet for 

rough concrete pipe.  The value of e for this project will be determined through model calibration, and it 

may vary for different reaches of the pipe. 

Two equations for determining the friction factor (f) are the Colebrook White equation and the Swamee 

Jain equation.  The Colebrook White equation can be expressed as  

number Reynolds

(ft)diameter  pipe

(ft) roughness absolute

factorfriction 

51.2

7.3
log2
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The Darcy-Weisbach equation shows 
that head loss varies directly with 
velocity head and pipe length, and 
inversely with pipe diameter.  The 

friction factor “f” is a dimensionless 
number that is a function of the 

Reynolds Number. 
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The Swamee ‐ Jain equation is a way to calculate f as a function of the Reynolds number.  It can be 

expressed as  

number Reynolds

(ft)diameter  pipe

(ft) roughness absolute 

factorfriction 

74.5

7.3
ln

325.1
2
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Both of these equations require an iterative solution, since the Reynolds number is a function of the 

velocity, which is a function of the friction factor, which is a function of the Reynolds number.  The 

Swamee‐Jain equation is used in the WaterGEMS software package. 

Because these equations require an 

iterative solution, the Moody diagram is 

commonly used to estimate the friction 

factor.  The Moody diagram allows the 

engineer to visually identify the 

appropriate friction factor, based on the 

Reynolds number and the relative 

roughness e/D.  The disadvantage of the 

Moody diagram is that it requires visual 

review and manual selection of a friction 

factor for each scenario.  Using a 

hydraulic modeling software packages 

such as WaterGEMS eliminates this 

manual step and leads to more efficient 

analysis. 

WaterGEMS solves the iterative set of 
equations without the need for the 
modeler to use a Moody Diagram.  

Elimination of this manual step leads 
to a more efficient analysis. 
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Because the Darcy‐Weisbach formula requires either an iterative solution or the manual use of the 

Moody diagram to determine a friction factor, simplifying empirical equations have been developed 

over time.  The most commonly used is the Hazen Williams formula, expressed as 

(ft/ft)gradient energy 

(ft)diameter  pipe

(ft) D/4radius Hydraulic

tcoefficien roughness iamsHazen Will

(ft/s)velocity 
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The Hazen‐Williams formula is widely used in modeling water distribution systems.  There are many 

references available that provide estimated Hazen Williams values for different pipe materials and 

different ages.  However, the Hazen Williams formula is an empirical simplification of the governing 

equations represented by the Darcy Weisbach formula.  The roughness factor in the Hazen Williams 

formula does not vary with velocity of flow through the pipe, and the Hazen Williams formula is only 

considered appropriate for some of the conditions that are covered by the more general Darcy‐

Weisbach formula. 

For this project, most of the infrastructure is a consistent material and age.  Therefore, the project team 

will not need to rely on comparison of Hazen Williams coefficients with other studies.  It will be possible 

to select an absolute roughness value, or a set of values, that accurately reflect the existing condition of 

the pipeline.   

The WSC team recommends developing the new model using the 

Darcy Weisbach headloss formula. 

For the preliminary model developed for this proposal, the WSC team developed scenarios using both 

the Darcy Weisbach formula and the Hazen Williams formula.  These model runs allowed the 

comparison of results with the results obtained during the 2005 Capacity Study. 

 

 

 

The Hazen Williams formula is an 
empirical simplification of the governing 

equations represented by the Darcy 
Weisbach formula. 
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Project Approach 

Capacity Assessment of the SWP Coastal Branch  30     
County of San Luis Obispo 

For this proposal, WSC developed a preliminary model of the Coastal 

Branch using WaterGEMS to gain a better understanding of the 

system hydraulics. 

 

The WSC team developed a preliminary model of the Coastal Branch and reviewed the results of the 

2005 Capacity Study, which used the Hazen Williams formula.  The 2005 Capacity Study cited a design 

Hazen Williams roughness value of 135.  In the preliminary model, using a Darcy‐Weisbach roughness of 

0.0005 feet produced a calculated hydraulic grade line that approximated the results using Hazen 

Williams and a C value of 135.  The actual values of pipe roughness used for this study will be selected 

during the model calibration phase. 

The WSC team will review the SCADA data to identify where flow meters, pressure transducers, or other 

monitoring points are located.  Nodes will be added to the model at these points so that model results 

can be compared directly to actual field data during the model calibration phase. 
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APPENDIX G. FLOW METER AND PRESSURE TRANSMITTER INVENTORY-

COASTAL BRANCH PIPELINE 
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Location Type Calibration Date Manufacturer Model Stated accuracy

Tank 2 Inlet Pressure Transmitter 5/28/2010 ABB 2600T 0.075%

Outlet Pressure Transmitter 5/28/2010 ABB 2600T 0.075%

Ultrasonic flow meter 8/4/2010 Accusonic 7520 0.50%

Chorro TO Inlet Pressure Transmitter 5/5/2010 Rosemount 1151GP 0.10%

Outlet Pressure Transmitter 5/5/2010 Rosemount 1151GP 0.10%

DP Flow transmitter flow meter 5/5/2010 Rosemount 1151GP 0.50%

EDV Inlet Pressure Transmitter 5/19/2010 Rosemount 1151GP 0.10%

Outlet Pressure Transmitter 5/19/2010 Rosemount 1151GP 0.10%

Ultrasonic flow meter 11/5/2009 Accusonic 7520 0.50%

Lopez TO Inlet Pressure Transmitter 4/16/2010 ABB 524TB 0.20%

Outlet Pressure Transmitter 4/16/2010 ABB 524TB 0.20%

DP Flow transmitter flow meter 4/16/2010 ABB 504TB 0.20%

Guadalupe TO Inlet Pressure Transmitter 3/10/2010 ABB 524TB 0.20%

Outlet Pressure Transmitter 3/10/2010 ABB 524TB 0.20%

DP Flow transmitter flow meter 3/10/2010 ABB 600T 0.10%

Santa Maria TO Inlet Pressure Transmitter 4/15/2010 ABB 2600T 0.075%

Outlet Pressure Transmitter 4/15/2010 Wika 4215690 0.50%

DP Flow transmitter flow meter 4/15/2010 ABB 600T 0.10%

Golde State TO Inlet Pressure Transmitter 4/6/2010 ABB 524TB 0.20%

Outlet Pressure Transmitter 4/6/2010 ABB 524TB 0.20%

8" DP Flow transmitter flow meter 4/6/2010 ABB 600T 0.10%

4" Mag Meter Transmitter Not required ABB MagMaster 0.15%

Tank 5 Level Transmitters only 9/1/2010 Wika LS 10 0.25%

ISO #1 Multi‐mag insertion Flow Transmitter Not required Marsh Mc Birney 285 0.25%

ISO #2 None Flow signal is transferred from ISO #1 for valve control

CCWA Flow Capacity Test Equipment
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APPENDIX H. CALIBRATION DATA-COASTAL BRANCH PIPELINE  
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Station #### #### #### #### #### #### #### #### #### #### #### #### #### #### #### ####

Elevation 1579 546 366.5 366.5 297.2 158 188 175 1579 546 366.5 366.5 297.2 158 188 175 1579 546 366.5 366.5 297.2 158 188 175 1579 546 366.5 366.5 297.2 158 188 175

Correction ‐12.6 1.1 ‐0.9 ‐0.9 3.5 1.9 ‐1.1 1.5

2/8/10 1964 1584 1581 774 764 757 757 755 1952 1586 1580 773 767 759 756 756 1,952 1,586 1,580 773 767 759 756 756 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

6/19/10 1877 1534 1494 915 851 784 762 760 1864 1535 1493 914 855 785 761 762 1,862 1,547 1,493 919 865 787 765 763 1.8 ‐11.3 ‐0.2 ‐4.6 ‐10.0 ‐1.1 ‐3.9 ‐0.9

7/17/10 1804 1523 1443 1036 925 817 779 777 1791 1524 1442 1035 929 819 778 779 1,787 1,533 1,440 1,044 952 821 784 780 3.8 ‐8.6 2.8 ‐9.0 ‐22.7 ‐1.2 ‐5.6 ‐1.1

9/16/10 1776 1517 1416 1098 974 832 786 782 1763 1518 1415 1097 978 834 785 783 1,760 1,520 1,411 1,098 991 834 790 785 3.0 ‐1.7 4.0 ‐0.9 ‐12.9 ‐0.2 ‐5.3 ‐1.4

1/20/11 1745 1493 1345 1256 1118 900 839 819 1732 1495 1344 1255 1121 902 838 820 1,733 1,483 1,343 1,243 1,104 894 834 817 ‐1.4 11.2 1.3 12.8 16.9 8.2 3.3 3.1

Max 3.8 11.3 4.0 12.8 22.7 8.2 5.6 3.1
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2/8/10 (0.0)   0.1     0.1     0.2     0.1     (0.0)   0.3     (0.0)   0.1     0.1     0.1     0.1     0.1   0.1   0.0   0.0   0.1   0.1   0.1   0.1   0.1   0.1 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6/19/10 0.6     1.0     0.9     1.6     0.8     0.9     0.1     0.1     0.7     0.9     0.9     1.5     0.8   1.0   (0.1) 0.1   0.7   0.7   1.2   1.3   0.9   0.9 0.2 0.2 ‐0.01 0.20 ‐0.24 0.13 ‐0.10 0.11 ‐0.32 ‐0.04

7/17/10 1.1     1.4     1.7     2.7     1.2     1.5     0.2     0.3     1.1     1.4     1.8     2.6     1.2   1.7   (0.1) 0.4   1.2   1.2   2.0   2.3   1.5   1.5 0.4 0.4 ‐0.02 0.15 ‐0.24 0.33 ‐0.24 0.18 ‐0.49 ‐0.05

9/16/10 1.2     1.5     2.2     3.0     1.6     1.8     0.4     0.5     1.3     1.5     2.2     2.9     1.6   2.0   0.2   0.5   1.3   1.4   2.3   2.6   1.8   1.8 0.6 0.6 ‐0.02 0.03 ‐0.12 0.30 ‐0.14 0.21 ‐0.43 ‐0.06

1/20/11 1.4     1.6     3.2     3.4     2.5     2.4     2.1     1.8     1.5     1.6     3.2     3.3     2.5   2.6   1.8   1.9   1.5   1.8   3.0   3.4   2.4   2.4 1.8 1.8 0.01 ‐0.20 0.21 ‐0.10 0.10 0.20 0.03 0.06

Avg 0.02 0.20 0.24 0.33 0.24 0.21 0.49 0.06

Model Error

HGL [ft]

Day

Observed Average

HGL [ft]

Model

HGL [ft]HGL [ft]

Corrected Observed Average

Day

Model Healdoss Rate Error [ft/1,000ft]Model Healdoss Rate [ft/1,000ft]Observed Healdoss Rate [ft/1,000ft] Corrected Observed Healdoss Rate [ft/1,000ft]
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0 #####

1579 546 367 367 297 158 188 175 1579 546 367 366.5 297.2 158 188 175 1955 1579 747.93

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1963.99 1589.75 756.12 6590.27 482.02 5800.73 326.17 4179.63 84.67 1210.27

0.8 ‐4.9 ‐0.1 ‐2.0 ‐4.3 ‐0.5 ‐1.7 ‐0.4 0.6% ‐1.1% 0.0% ‐0.8% ‐1.8% ‐0.2% ‐0.7% ‐0.2% 1974.46 1588.65 757.09 21141.16 1529.55 19615.39 1367.52 10451.51 137.14 7659.21

1.6 ‐3.7 1.2 ‐3.9 ‐9.8 ‐0.5 ‐2.4 ‐0.5 1.8% ‐0.9% 0.3% ‐1.4% ‐3.6% ‐0.2% ‐1.0% ‐0.2% 1974.05 1603.89 766.20 27596.19 1625.20 26142.39 1997.07 11841.52 132.54 12171.27

1.3 ‐0.7 1.7 ‐0.4 ‐5.6 ‐0.1 ‐2.3 ‐0.6 1.6% ‐0.2% 0.4% ‐0.1% ‐1.9% 0.0% ‐0.9% ‐0.2% 1972.98 1600.85 765.82 29515.74 1472.13 28259.95 1698.32 11805.28 144.91 14611.45

‐0.6 4.9 0.6 5.5 7.3 3.6 1.4 1.3 ‐0.9% 1.2% 0.1% 1.4% 2.0% 1.1% 0.5% 0.5% 1969.81 1584.36 759.33 31190.05 1011.57 32315.53 1089.11 4266.96 142.74 26816.72

1.6 4.9 1.7 5.5 9.8 3.6 2.4 1.3 1.8% 1.2% 0.4% 1.4% 3.6% 1.1% 1.0% 0.5%

Average Boundary Conditions

HGL [ft] Flow [gpm]

Relative Model Error

%

Model Error

pressure [psi]
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APPENDIX I. STEADY STATE FLOW TEST DATA-CHORRO VALLEY 

PIPELINE 
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Location Site 1 US Site 2 US Site 3 US_Contraction Site 3 DS_Expansion CMC Pipeline junction Site 5a US Site 5a DS Site 6 US Site 3 Flow CMC Flow Site 5 Flow Site 6 Flow

Profile X 13                            3,127                     12,370                                 12,377                              13,961                              14,688                    14,703                   61,683                      

Elevation (ft) 1,124                      1,070                     546                                     546                                   533                                    541                          541                         285                            

Oct_2010_0900 Observed Pressure (psi)                          190  443                                     51                                     55                                     52                            12                           11                               1,490.00    730.00      760.00      

Oct_2010_0900 Observed HGL (ft) 1,563                      1,568                                   664                                   660                                    660                          569                         310                            

Oct_2010_1000 Observed Pressure (psi)                          194  426                                     62                                     64                                     60                            22                           14                               2,482.00    1,502.00  980.00      

Oct_2010_1000 Observed HGL (ft) 1,572                      1,530                                   689                                   681                                    680                          592                         317                            

Oct_2010_1100 Observed Pressure (psi)                          187  408                                     80                                     80                                     76                            66                           17                               3,477.00    2,327.00  1,150.00   

Oct_2010_1100 Observed HGL (ft) 1,556                      1,488                                   731                                   718                                    717                          693                         324                            

Oct_2010_1200 Observed Pressure (psi)                          195  434                                     62                                     64                                     62                            8                             9                                  2,000.00    1,480.00  520.00      

Oct_2010_1200 Observed HGL (ft) 1,574                      1,549                                   689                                   681                                    684                          559                         306                            

italic flows are calculated because CMC flow meter pegged out

Chorro Valley Pipeline Steady State Flow Test Data
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Technical Memorandum      
 
 
Date:    12/14/2010 

To:    Courtney Howard‐ County of San Luis Obispo      Phone:    (805) 781‐1016 
       

CC:    Dylan Wade‐City of Morro Bay 
  Michael Randall‐City of Morro Bay 

Prepared by:  Daniel Heimel, E.I.T. 

Reviewed by:  Jeffery Szytel, P.E. 

Project:  Coastal Branch Capacity Assessment 

SUBJECT:  CHORRO VALLEY PIPELINE HYDRAULIC ANOMALY INVESTIGATION 
 

The purpose of this memorandum is to provide the County of San Luis Obispo with information to assist them in 

determining the source of the hydraulic anomaly found during the Chorro Valley pipeline flow test and subsequent 

model calibration.   

Summary	of	Hydraulic	Anomaly	
The results obtained from the Chorro Valley pipeline flow test and the results of the model calibration point to the 

presence of a hydraulic anomaly in the section of pipeline from Site 5a and Site 6.  Using the flow and pressure readings 

obtained during the flow test, WSC and HDR were unable to select a pipeline roughness height for this section of 

pipeline that provides the observed amount of head loss at both high and low flow rates.  Initially, a roughness height 

was selected that allowed the model to mimic pipeline operations at high flow rates (980 & 1142 gpm) (Figure 2) and 

(Figure 3).  However, this roughness height does not allow the model to accurately predict pressure values at low flow 

rates (760 & 520 gpm) (Figure 1) and (Figure 4).   

Head	Loss	Rate	Analysis	
Additional analysis performed on the head loss per unit of pipeline length compared to flow rate provides further 

confirmation of the hydraulic anomaly in the downstream section of the Chorro Valley pipeline.  When plotted on a log 

scale the head loss rates (ft head/100 ft) versus the flow rates (gpm) should be close to linear.  However, the observed 

head loss rates in the section of pipeline from Site 5 to Site 6, shown as dark triangles, do not exhibit these 

characteristics and indicate that additional head loss is being contributed at low flow rates (Figure 5).  The modeled head 

loss rates, shown as red stars, are provided as an example of how the relationship between head loss rate and flow rate 

should look on a log scale graph. 

Recommendations	
Based on the findings discussed above, WSC suggests that additional field investigation should be performed to 

determine the source of the anomaly.  This investigation could involve the following activities. 

1. Verify the accuracy of the pressure gages used during the flow test 

a. Service or replace all gages and confirm and document gage locations relative to existing appurtenances 

b. Investigate the stability of the pressure readings obtained at the Site 5a downstream location 
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2. Obtain additional flow and pressure data at the current flow rate or flow rates similar to the flow test under 

steady state conditions.   

a. Obtain pressure readings upstream and downstream of the altitude valve located at Site 6. 

3. Investigate the operation of the air vacuum and air release valves (AVAR) located downstream of Site 5a.  

Specifically investigate the possibility that air is entering or exiting the pipeline at the AVAR at station 431+38.01. 

4. Attempt to obtain additional pressure readings at locations between Site 5a and Site 6.   

WSC cannot proceed with further hydraulic analysis of the Chorro Valley pipeline until this anomaly is resolved.  Without 

resolution of this anomaly, our capacity analysis will fix the capacity of the Chorro Valley pipeline to the observed flow 

during the flow test.  We are prepared to offer additional assistance if required to help the County and City of Morro Bay 

investigate and resolve this issue, however additional troubleshooting and/or field reconnaissance is outside of our 

current scope of services. 

Reference	Files	
A complete list of the data obtained from the Chorro Valley pipeline flow test, on October 20, 2010, is presented in the 

excel spreadsheet titled Flow Test Worksheet_Chorro Valley Pipeline.  The calibration analysis is presented in the excel 

spreadsheet titled Chorro_Valley_calibration.   

 

 

Figure 1. Chorro Valley pipeline hydraulic profile for a flow rate to Morro Bay of 760 gpm. 
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Figure 2.  Chorro Valley pipeline hydraulic profile for a flow rate to Morro Bay of 980 gpm. 

 

Figure 3.  Chorro Valley pipeline hydraulic profile for a flow rate to Morro Bay of 1142 gpm. 
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Figure 4.  Chorro Valley pipeline hydraulic profile for a flow rate to Morro Bay of 479 gpm. 

 

	
Figure 5.  Head loss rate from Site 5 to Site 6 vs. flow rate plotted on a log scale 
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Field Model Field Adjusted Model Field Model Field p Field HGL Model  Error Field p Field HGL Model  Error % Error

Elevation [ft] 1,124              1,070             

Test 1 Oct‐10 9AM 1,450        1,450         729                  690                 720            760                  760                   196          1,576              1,576       0.46      ‐      

Test 2 Oct‐10 10AM 2,490        2,490         1,510              1,502         980                  980                   194          1,572              1,572       (0.15)    ‐      

Test 3 Oct 10 11AM 3 477 3 477 2 335 2 335 1 142 1 142 192 1 567 1 567 0 24Test 3 Oct‐10 11AM 3,477        3,477         2,335              2,335         1,142              1,142               192          1,567              1,567       0.24      ‐      

Test 4 Oct‐10 12AM 1,979        1,979         1,504              1,527         475                  475                   195          1,574              1,574       0.16      ‐      

Jan2010 Jan‐10 1,090        1,105         620                  605                 612            500                  493                   201          1,588              1,588       (0.00)    222.00    1,582              1,586       (3.71)    ‐0.7%

Apr2010 Apr‐10 1,393        1,405         619                  608                 614            797                  791                   195          1,574              1,574       0.16      215.00    1,566              1,570       (3.86)    ‐0.8%

Jun2010 Jun‐11 1,532        1,551         744                  725                 735            826                  816                   188          1,558              1,558       0.01      206.00    1,545              1,554       (8.62)    ‐1.8%Jun2010 Jun 11 1,532        1,551         744                  725                 735            826                  816                   188          1,558              1,558       0.01      206.00    1,545              1,554       (8.62)    1.8%

Aug2010 Aug‐11 1,662        1,683         755                  734                 746            949                  937                   184          1,549              1,549       (0.21)    202.00    1,536              1,544       (7.85)    ‐1.7%

(79.60)       0.46      8.62      1.8%

PSI2FTH2O 2.31         
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Field p Field HGL Model  Error % Error Field p Field HGL Model  Error % Error Field p Field HGL Model  Error % Error

546            Rel. 546                   Rel. 534          Rel.

Elevation [ft] 442.50      1,567         1,561              5.80                0.6% 51.50              665                   658          6.89                5.8% 55         661          656                 4.75          3.7%

Test 1 Oct‐10 9AM 427.50      1,532         1,528              4.20                0.4% 62.90              691                   686          5.19                3.6% 64         682          680                 1.51          1.0%

Test 2 Oct‐10 10AM 407 70 1 487 1 483 3 52 0 4% 79 50 729 734 (4 52) ‐2 5% 80 718 721 (2 59) ‐1 4%Test 2 Oct‐10 10AM 407.70      1,487         1,483              3.52                0.4% 79.50              729                   734          (4.52)               ‐2.5% 80         718          721                 (2.59)        ‐1.4%

Test 3 Oct‐10 11AM 437.20      1,555         1,546              8.57                0.8% 61.40              688                   684          3.73                2.6% 65         684          680                 3.81          2.5%

Test 4 Oct‐10 12AM 432.00      50.50              663                   656          6.59                5.7% 54         658          655                 3.44          2.8%

Jan2010 Jan‐10 424.00      50.60              663                   657          5.82                5.0% 54         658          655                 3.44          2.8%

Apr2010 Apr‐10 417.00      51.70              665                   659          6.35                5.3% 55         661          657                 3.75          3.0%p p

Jun2010 Jun‐11 411.00      51.80              666                   664          1.58                1.3% 55         661          661                 (0.25)        ‐0.2%

Aug2010 Aug‐11 8.57                0.8% 6.89                5.8% 4.75          3.7%

Test Date Time HGL [ft] (Site name / Model Element)
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Elevation [ft] 541            Rel. 541                   301         

Test 1 Oct‐10 9AM 52              661            656                  4.73                3.9% 12                    568                   484          84.46              305% 11         327          327                 (0.33)        ‐1.3%

Test 2 Oct‐10 10AM 60              679            680                  (0.82)               ‐0.6% 22                    592                   593          (1.47)               ‐2.9% 14         334          334                 (0.41)        ‐1.3%

Test 3 Oct‐10 11AM 76              716            722                  (5.91)               ‐3.4% 66                    693                   691          2.02                1.3% 17         341          341                 (0.49)        ‐1.2%

Test 4 Oct 10 12AM 62 684 680 3 79 2 7% 8 559 385 174 23 944% 9 322 322 0 06 0 3%Test 4 Oct‐10 12AM 62              684            680                  3.79                2.7% 8                      559                   385          174.23           944% 9           322          322                 0.06          0.3%

Jan2010 Jan‐10 21         351          351                 (0.34)        ‐0.7%

Apr2010 Apr‐10 18         342          342                 (0.10)        ‐0.3%

Jun2010 Jun‐11 21         349          349                 (0.41)        ‐0.9%

Aug2010 Aug‐11 19         346          346                 0.05          0.1%Aug2010 Aug 11 19         346          346                 0.05          0.1%

5.91                3.9% 174.23           944.2% 0.49          1.3%
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Headloss Rate ft/1,000ft

Site 1 to 3 Site 3 to 5 Site 5 to 6 Site 1 to 3 Site 3 to 5 Site 5 to 6

Elevation [ft] Station 12,380      2,328              59,357           

Test 1 Oct‐10 9AM 0.78100    1.78123          4.07343         1.21163   0.85911          2.64501          
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Test 2 Oct‐10 10AM 3.20318    4.15923          4.34546         3.55412   2.57732          4.36343          

Test 3 Oct‐10 11AM 6.51970    4.75372          5.93875         6.78514   5.58419          5.89652          

Test 4 Oct‐10 12AM 1.58218    1.68214          3.99571         2.26171   1.71821          1.06137          

Jan2010 Jan‐10 1.78123          0.42955         

A 2010 A 10 1 88031 0 85911Apr2010 Apr‐10 1.88031          0.85911         

Jun2010 Jun‐11 1.97939          0.85911         

Aug2010 Aug‐11 2.07848          1.28866         
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