ENGINEERING, CAPITAL, AND
DEVELOPMENT SERVICES COMMITTEE
AGENDA
DATE: Monday, November 29, 2021

TIME: 5:00 p.m.

Notice: This meeting will be held pursuant to Assembly Bill 361, which provides waivers
to certain Brown Act provisions during a proclaimed state of emergency when state or
local officials have imposed or recommended measures to promote social distancing,
and allows some or all of the Sweetwater Authority Board of Directors to attend this
meeting telephonically or via video conference. Additionally, there will be no physical
location from which members of the public may participate. Instead, the public may
listen and/or view the meeting proceedings and provide public comment and comments
on agenda items by following these instructions:
To join via Zoom Webinar from a computer, tablet, or smartphone,
click on the link below:
https://zoom.us/j/91458023440
To join this meeting via telephone, please dial:
1-669-900-6833 or 1-253-215-8782
Meeting ID: 914 5802 3440
If you are unable to access the meeting using this call-in information, please contact the
Board Secretary at (619) 409-6703 for assistance.
Public comments on non-agenda items or on any item of the agenda may be submitted
in writing before the meeting OR provided verbally during the meeting via call-in option
or an internet-based service option, as described below:
Providing written comments before the meeting:
OR
-

OR
-

Go to www.sweetwater.org; click on the “HOW DO I…” at the top of the page;
and then click on the “Public Comment” link in the Contact section.
Physically deposit your public comment in the Authority’s payment drop box
located in the public parking lot at the Authority’s Administrative Office at 505
Garrett Avenue, Chula Vista.
Mail your comments to 505 Garrett Avenue, Chula Vista, CA 91910 [Attention:
Public Comment].
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All written public comment submissions must be received 1 hour in advance of the
meeting and will be read aloud to the Board during the appropriate portion of the
meeting with a reading limit of 3 minutes for each comment.
Providing verbal comments during the meeting:
The Chair will inquire prior to Board discussion if there are any comments from the
public on each item.
-

Via Zoom Webinar go to Participants List, hover over your name and click on “Raise
Hand.” This will notify the moderator that you wish to speak during Oral
Communication or during a specific item on the agenda.

-

Via phone, you can raise your hand by pressing *9 to notify the moderator that you
wish to speak during the current item.

Any person with a disability who requires a modification or accommodation in order to
participate in a meeting should direct such request to the Board Secretary at (619) 4096703 at least forty-eight (48) hours before the meeting, if possible. The above public
comment procedures supersede any Authority standard public comment policies and
procedures to the contrary.
1. CALL MEETING TO ORDER AND ROLL CALL
2.
3.
4.

ITEMS TO BE ADDED, WITHDRAWN, OR REORDERED IN THE AGENDA.
PUBLIC COMMENT.

Opportunity for members of the public to address the Committee. (Government Code Section 54954.3).

ACTION AGENDA.

The following items on the Action Agenda call for discussion and action by the Committee. All items are
placed on the Agenda so that the Committee may discuss and take action on the item if the Committee is
so inclined, including items listed for information.

A. Consideration of Draft Request for Quotes – Meter Test Bench
B. Consideration to Select Hazen and Sawyer for Engineering Design Services for
the Clearwell Effluent Meter Replacement Project at the Robert A. Perdue Water
Treatment Plant
C. Consideration of Proposals for Updates to the Robert A. Perdue Water
Treatment Plant Facilities Master Plan
D. Consideration of Recommendations from Loveland Dam’s Valve Replacement
Alternatives Analysis Report
5.

DIRECTORS’ COMMENTS.

Directors’ comments are comments by Directors concerning Authority business that may be of interest to
the Board. Directors’ comments are placed on the Agenda to enable individual Board members to convey
information to the Board and the Public. There is no discussion or action taken on comments made by
Board members.
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6.

NEXT MEETING DATE: Monday, January 3, 2022 at 5:00 p.m.

7.

ADJOURNMENT.

This agenda was posted at least seventy-two (72) hours before the meeting in a location freely accessible to the Public on the exterior
bulletin board at the main entrance to the Authority’s office and it is also posted on the Authority’s website at www.sweetwater.org.
No action may be taken on any item not appearing on the posted agenda, except as provided by California Government Code Section
54954.2. Any writings or documents provided to a majority of the members of the Sweetwater Authority Governing Board regarding
any item on this agenda will be made available for public inspection at the Authority Administration Office, located at 505 Garrett
Avenue, Chula Vista, CA 91910, during normal business hours. Upon request, this agenda will be made available in appropriate
alternative formats to persons with disabilities, as required by Section 202 of the Americans with Disabilities Act of 1990. Any person
with a disability who requires a modification or accommodation in order to participate in a meeting should direct such request to the
Board Secretary at (619) 409-6703 at least forty-eight (48) hours before the meeting, if possible.
To e-subscribe to receive meeting agendas and other pertinent information, please visit www.sweetwater.org.
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TO:

Governing Board (Engineering, Capital and Development Services Committee)

FROM:

Jennifer Sabine, Assistant General Manager
Dina Yorba, Director of Administrative Services
Gregg Harpenau-Parks, Customer Service Manager

DATE:

November 23, 2021

SUBJECT:

Consideration of Draft Request for Quotes – Meter Test Bench

SUMMARY
The Authority is preparing to issue a Request for Quotes (RFQ) (Attachment 1) for the
purchase of a new meter test bench to be installed in the Meter Shop at the Operations
Center. The existing meter test bench was purchased over fifty years ago and can no
longer be calibrated for testing accuracy.
An effective meter testing program is essential to the operations of the Authority. Like
any other mechanical device, a water meter is subject to wear and deterioration and,
over a period of time, loses its reliability. Modern meter testing equipment reduces
testing time and improves accuracy. A meter testing program protects the customer
against meter inaccuracy that could result in overcharges from over-registration. It
protects the Authority from revenue loss that results from under-registration of meters.
The new test bench will be equipped with a recirculating tank that will conserve water
when testing meters. In addition, there will be an automated feature that will test meters,
reducing staff time associated with this activity. The system will have a reporting
function that will auto-fill the results for reporting purposes.
Outreach Plan
The Authority’s direct mail list (Attachment 2) consists of three vendors who sell this
product.
Local Vendors
Staff utilized internet searches and the Authority’s local vendor list and found none.
PAST BOARD ACTION
June 9, 2021

The Governing Board adopted Resolution 21-14, Adopting a
Budget for FY 2021-22.
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Memo to: Governing Board (Engineering, Capital, and Development Services Committee)
Subject: Consideration of Draft Request for Quotes – Meter Test Bench Purchase
November 23, 2021
Page 2 of 2
FISCAL IMPACT
Funding for this project was included in the FY 2021-22 Budget - Capital Investment
Plan. The budget includes $148,000 for the purchase of a meter test bench.
POLICY / STRATEGIC PLAN
Strategic Plan Goal 3 – Financial Viability (FV): Ensure long-term financial viability of
the agency through best practices, operational efficiency, and maximizing assets.


Objective FV3 - Conduct a program to replace water meters at the point a meter
becomes operationally inefficient based on industry standards.
o 001.00 Replace existing Meter Test Bench (circa 1970s) with a new
meter testing system that includes a recirculating tank.

All purchases greater than $75,000 require approval by the Governing Board.
ALTERNATIVES
1. Direct staff to issue the Meter Test Bench RFQ as presented
2. Direct staff to issue the Meter Test Bench RFQ as presented, with modifications as
directed by the Governing Board
3. Other direction as determined by the Governing Board
RECOMMENDATION
Staff recommends that the Governing Board direct staff to issue RFQ as presented.
ATTACHMENTS
1. Draft RFQ
2. Direct Mail List
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ATTACHMENT 1

REQUEST FOR QUOTATION
Request No.: Water Meter Test Bench
Sweetwater Authority
744 F Street
Chula Vista, CA 91910
Vendor:

Date Issued:
Commodity: Inventory
Return Date:
This is not an Order
This inquiry implies no obligation to buy. The right is
reserved to accept all or part, or decline the whole. Do not
quote on goods or services that you cannot supply or
provide. When substitutes are allowed and offered, attach
complete specifications. Sweetwater Authority’s standard
purchase order terms and conditions, copy attached hereto,
will apply to any order(s) resulting from this quotation.

Purpose:
The Sweetwater Authority (District) is requesting quotations from manufacturers or authorized distributors
(Seller) to supply and install a new Water Meter Test Bench in the Meter Shop, located at 744 F St. Chula
Vista, Ca 91910, as further described herein.
Specifications: See Attachment “A” for scope of work and product specifications. The Water Meter Test
Bench shall be new and unused. The awarded Seller shall provide the Water Meter Test Bench in accordance
with the specifications, and all terms and conditions that constitute this solicitation.
Brand Name or Approved Equal: Brand names and model numbers, if specified in this solicitation, are for
reference and descriptive purposes only. Unless otherwise indicated, quotes for equal items will be
considered, provided the quote includes a detailed description of specifications of the product being offered,
feature-by-feature. The description must clearly demonstrate how specifications of the product offered match
the specifications of the product listed by brand name and/or model number in this solicitation. Submission
of descriptive literature (including, without limitation, marketing material) alone does not meet this
requirement. Determination of whether an item is equal to the items listed and/or meets the District’s
specifications are at the sole and exclusive discretion of the District, and its decision shall be final.
Declaration: This is a request for quotation and does not constitute an order. The District reserves the right
to accept or reject any or all quotes, to cancel this solicitation, and to waive any irregularities and
informalities in the quotes and to make any award of contract in the best interest of the District. technicalities
in any part thereof deemed to be in the best interest of District. The District’s decision is final.
Award of Contract: Award of a contract or purchase order, if it is awarded, will be made to the lowest
responsible and responsive Bidder. The low Bidder will be determined by the lowest responsible quote for
the Total Base Quote that complies with all the requirements prescribed in the quote/contract documents.
Any such award will be made within 90 calendar days of the solicitation End Date.
Pricing: Provide a price quote for each item separately. Prices shall be stated per unit as specified herein.
All-inclusive cost is to be provided by bidder. Cost is to include but not be limited to: materials, direct and
indirect costs for labor, overhead, incidental supplies, transportation, including mileage and fuel, shipping &
handling, surcharges, all applicable sales taxes, insurance, testing, commissioning, warranty, training, and
technical support. Any and all product information, and supporting documents including a price breakdown
shall be provided with the required document.
No “minimum orders” will be permitted. Quotes indicating “minimum order” will be rejected.
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Parts & Maintenance Manuals: An operation manual as well as separate parts and maintenance manuals
must be included with each unit, at no additional cost to the District at time of delivery.
Payment: Net 30 after submission of an invoice upon acceptance of delivery, installation, testing,
integration, and commissioning.
Delivery Address: The awarded Seller shall be responsible for the delivery of the item(s) to the following
location:
Sweetwater Authority Warehouse
744 F Street
Chula Vista, CA 91910
The destination/delivery/freight charges to this location should be quoted separately in the specified line
item. Seller shall also provide a Delivery Date after receipt of order on the Quote Section.
The following documents form a part of any resulting purchase order or contract:





Purchase Order
RFQ
Seller Quotation
Sweetwater Authority General Terms & Conditions, attached hereto

EXHIBIT “A”
SCOPE OF WORK AND PRODUCT SPECIFICATIONS
1. PURPOSE
The Sweetwater Authority (District) has over 32,000 metered service connections, serving water to
over 190,000 customers. The District’s goal is to maximize water meter service life to efficiently
manage costs while capturing full revenues for all water sold. The District is requesting quotations
to furnish one (1) new AWWA-compliant cold-water meter test bench to aid in our current meter
testing program.
The awarded bidder shall supply and install a new Water Meter Test Bench in the Meter Shop,
located at 744 F St., Chula Vista, CA 91910, as further described herein.
Awarded Seller shall provide all labor, equipment, transportation, materials, supplies, insurance,
and incidentals, necessary to perform work in accordance with the specifications and provisions
herein.
2. SPECIFICATIONS
2.1. Meter Test Bench Requirements
Minimum Specifications to be equal or greater than: Ford IATB-072-RLRL-AMSII-500
Indianapolis Akron Combination Test Bench with SDP-7-72-NL 2” Discharge Pipe.
Rev. 12-17-08
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2.1.1. The combination meter test bench shall be capable of testing 5/8” meters, 5/8” x ¾” meters,
¾” meters, 1” meters, 1 and ¼” meters, 1 and ½” meters and 2” meters. The test bench shall be able
to test a total of seven (7) 5/8” and 5/8” x ¾” meters in combination, six (6) ¾” meters in
combination, five (5) 1” meters in combination, two (2) 1 and ¼” meters in combination, two (2)
1½” meters in combination and two (2) 2” meters in combination.
2.1.2. There shall be a spring-loaded fork at each small row meter station to stabilize meter
alignment. There shall be a screw jack platform at each medium row station to align meter ports
with bench ports.
2.1.3. The meter test bench shall be manufactured and designed for right to left or left to right flow
as dictated by the District at the time of award of a contract.
2.1.4. The main test bench water passage shall be manufactured of AWWA approved materials
(brass). The pan and lower shelf shall be constructed of type 316 stainless steel and be supported by
structural steel legs that are powder coated. All bolts shall be 316 stainless steel. The drip pan shall
cover the entire bench test area and collect all water draining from bench upon test completion.
2.1.5. All valves that come into contact with water, except blow-off and bleeder valves, shall be
pneumatically operated. Control valves in contact with water shall be constructed of 316 stainless
steel. Control valves shall be designed to minimize potential adverse hydraulic pressure surges.
Outlet flow control valves shall be pneumatically operated with a metal-geared rack and pinion
actuator. Outlet flow control valves shall have factory calibrated I/P positioners installed. A bleeder
valve shall be provided at the outlet of each meter test station to precisely set each meter register
before the test. The test bench shall have a blow-off valve to release water pressure after the test.
2.1.6. Scales shall be NTEP certified and approved as legal for trade. Scale shall be calibrated at the
bench manufacturer and traceable to NIST. Scale load cells shall be hermetically sealed. The scale
shall be a 60” x 60” high resolution industrial floor scale with a custom flow rate program.
2.1.7. There shall be a large-scale pressure gauge (psi) with pulse snubber located at the beginning
and end of each row.
2.1.8. The test bench shall be rated for a working pressure of 150 psi. The test bench shall be
capable of high-volume tests up to 500 gallons.
2.1.9. Recirculating system and tank set up to handle the flow requirements for testing all meter’s
sizes.
2.1.10. 650-gallon poly water supply tank
2.1.11. All equipment mounted on a stainless-steel skid.
2.1.12. All electrical cables required for operations
2.1.13. Flow control bypass to allow pump to flow water between tests.
2.1.14. Return pump with control relay.

Rev. 12-17-08
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2.2. Industrial Automation
2.2.1. All electronic connections shall be IP67 rated.
2.2.2. The Panel PC shall be IP67 rated with a touch screen to operate the test and allow for data
entry. It shall operate on the Embedded Windows 10 operating system.
2.2.3. The meter bench software shall be menu guided with onscreen instructions. The software
shall have preprogrammed AWWA tests per the M6 manual and AWWA standards. It shall be
capable of user-defined tests that are customizable. The software shall automatically run safety
setup procedures and control all requirements necessary to facilitate a meter test. Software and
meter testing documentation shall be stored in the Panel PC for easy user access. The software shall
allow for user profiles and access rights administration.
2.2.4. The software shall create a complete log file of user inputs which can be referenced for
troubleshooting. The HMI software shall run in Visu.
2.2.5. The bench software shall not require additional licenses to purchase or subscribe to in order to
maintain functionality of the bench.
2.2.6. The system PLC shall control and automate all flow control. Flow rate shall be displayed as
requested by the District upon commissioning of the bench. The system shall automatically correct
for water temperature. The system PLC shall be programmed in the Phoenix Contact PC WORX
language.
2.2.7. The meter bench system shall allow for connection with the District network via TCP/IP
protocol using standard cat 6 cabling with RJ45 connectors.
2.2.8. The bench automation software shall not allow meters to be unclamped unless it is safe to do
so. Prior to release of the meter clamps, all internal pressure shall be purged automatically.
2.2.9. The bench shall have an LED status light. The status light shall follow industry standard
protocols to display on and off status.
2.10. The bench shall have emergency stop controls and they shall be placed at a location as
requested by the District.
2.11. All enclosures shall be NEMA 4 rated.
3. INSTALLATION
3.1.1 The bench manufacturer shall provide factory assistance in setup, installation and
commissioning as necessary to ensure a complete working meter test bench. This may include a
recommended setup and installation manual as well as service calls to assist District staff with
mounting of the equipment.

Rev. 12-17-08
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4. COMMISSIONING
4.1.1. Bench manufacturer shall provide factory personnel to do final commissioning of the system.
Said personnel shall provide up to 16 hours of training at the District’s request. Training shall be
coordinated with the District staff.
4.1.2. The Bench manufacturer shall perform a Factory Acceptance Test (FAT) that provides
sufficient testing to allow for Site Acceptance Testing (SAT) to be ordered from the District.
Results from the FAT shall be provided to the District for review and approval. Upon approval of
FAT, the Seller can ship the unit to the District for final installation and site commissioning.
4.1.3. Site commissioning shall include Site Acceptance Testing (SAT). Meter bench manufacturer
shall submit to the District a schedule and list of items for site acceptance. Site acceptance shall
include verification of all automated protocols that the bench is capable of providing. It shall
include verification of panel wiring and that all control wiring is properly labeled and landed.
4.1.4. SAT shall be done in the presence of the District Water Meter Division assigned personnel.
All items that fail to pass shall be corrected prior to retest.
5. DOCUMENTATION AND AS-BUILTS
5.1.1. The Seller supplying the District with the meter test bench shall supply a 3-ring binder
containing all operations and maintenance information required for the bench. This shall include a
basic functional specification that describes standard operation of the bench, instructions on how to
setup and run a meter test, all maintenance requirements and standard maintenance schedules. The
bench shall also include any safety requirements related to operation of the bench.
5.1.2 The Seller shall also supply as-builts for the bench documenting for any field changes
necessary for installation or commissioning, a bill of materials for all items in the control panel, a
process and instrumentation diagram, loop diagrams, wiring diagrams for all the panels provided
including analog inputs, analog outputs, discrete inputs, discrete outputs, terminal blocks, etc. Also
included will be the panel drawings that specify all system equipment in the panel, including, but
not limited to, PLCs, HMI’s, input/output cards, timers, fuses, circuit breakers, switches, panel
dimensions, power supplies and relays.
6. WARRANTY
6.1.1 The Seller shall provide a five (5) year warranty on all mechanical and electrical components.
The computer shall carry a one-year warranty. The Seller shall warranty all collars to be free of
defects. Any additional warranties for related equipment or control components shall be provided
after installation and acceptance by the District as complete. Upon District acceptance of a complete
installation, the warranties shall begin.
Quotes /Responses
All responses must be typewritten or in ink. No pencil figures or erasures are permitted. Mistakes
must be crossed out, corrections inserted adjacent thereto, and initialed in ink by the person signing
the quotation.

Rev. 12-17-08

11

RFQ –Test bench 2021

Bidder shall solely bear all costs associated with preparing and submitting a quotation.
Request for Information/Clarification
Any questions, interpretations, or clarifications of this RFQ must be requested in writing via
electronic mail at Purchasing@sweetwater.org or facsimile at (619)427-9574. All questions must be
received no later than _________________.
All questions will be answered in writing. Both questions and answers may be distributed, without
identification of the inquirer(s), to all Suppliers who are on record as having received this RFQ via
an addendum. Questions and requests received after the date and time will be received at the
discretion of Sweetwater Authority and may not be considered.
Quote Addendums
Do not rely on any oral or telephonic changes or modifications. All changes and modifications will
be confirmed in writing by a Sweetwater Authority authorized representative. Any and all quote
addendums must be expressly acknowledged and included with your response.
Bidders should check the Authority’s web site www.sweetwater.org (About Us, Quote Opportunities) to
obtain copies of addendums and forms.

Quote Validity
Proposals/quotes are valid for ninety (90) days from opening.
Evidence of Responsibility
Upon request by the Sweetwater Authority, a bidder shall submit promptly to the Authority’s
satisfaction, evidence showing the bidder’s financial resources, experience, qualifications, available
organizational resources, and any other information or qualifications that may be required to
determine the bidder’s responsibility, ability, and capability to perform under any resulting contract.
Qualifications
Bidder must be a manufacturer or authorized distributor of the manufacturer for the water meter test
bench quoted.
Packaging
Packaging must be of sufficient quality and strength to adequate protect the goods against jolting,
rough handling, accidents, and all other dangers inherent in the movement, handling, transportation,
and storage of the goods.
AWWA Standards and Approved Materials List
All materials and fittings must meet or exceed AWWA specifications and be listed in Sweetwater
Authority’s Approved Materials List, Revised November 2008 which is incorporated herein and
made a part hereof by this reference. If you do not have a copy, a copy can be obtained by calling
Engineering at 619-420-1413.
Markings
All ductile-iron fittings shall have distinctly cast on the outside of the body the identity of the
standard; the pressure rating; nominal diameter of the openings; manufacturer’s identification; the
country where cast; the letters DI or word “Ductile”; and the number of degrees or fraction of the
circle on all bends.
Rev. 12-17-08
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Assembly Bill 1953
All bronze components in contact with potable water shall be lead free in accordance with
Assembly Bill 1953 (AB1953), excluding service saddles, backflow preventers for non-potable
services, such as irrigation and industrial, and water distribution main gate valves that are greater
then two (2) inches.
Inspection
Delivery does not constitute acceptance. Sweetwater Authority reserves the right to inspect any
equipment, materials or goods provided for conformance to the specifications contained herein.
Inspection of Work shall not relieve Bidder of the obligation to fulfill all conditions of the Contract.
Proposal Forms
Proposal must be submitted on preprinted forms supplied by Sweetwater Authority. If the unit price
and extended price or total amount provided by the bidder for any item is not in agreement, the unit
price alone shall be considered and the extended price and totals shall be corrected to conform
thereto.
Submittal Deadline
Quotations must be received by 1:00 P.M., on DATE . Late bids will not be considered, and
will be returned to the bidder unopened. [QC1]
Responses must be mailed to:

Sweetwater Authority
Purchasing Department
744 F Street
Chula Vista, CA 91910
Attention: Purchasing/Bid

Opening of Quotations
Quotations will not be opened publicly but a list of the names of companies submitting proposals
will be available within a reasonable time after the Submittal Deadline. Quotations will be made
public and may be inspected at the time of award.
Mail responses to:

Sweetwater Authority Operations Center
744 F Street
Chula Vista, CA 91910
Attn: Purchasing/Quote #

Any responses received at Purchasing after the above deadline will be rejected and returned
as non-responsive.
Right to Waive or Reject
Sweetwater Authority reserves the right to reject any or all proposals/quotes or to waive any minor
irregularities in any proposal/quote or in the bidding process. Sweetwater Authority reserves the
right to cancel, in whole or in part, this RFQ. This RFQ does not commit the Sweetwater Authority
to award a contract, to defray any costs incurred in the preparation of a Quotation, or to procure or
contract for work. Quotes must be submitted in a sealed envelope bearing on the outside the name
of the bidder, bidder’s address, and quote title.

Rev. 12-17-08
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Withdrawal of Quote
Any quote may be withdrawn or revise (by withdrawal of one quote and submission of another) a
quote, provided that the bidder’s request for withdrawal is received at the Purchasing department in
writing before the time specified for opening quotes. Revised quotes must be submitted as specified
herein. The request for withdrawal shall be executed by the bidder or by his duly authorized
representative.
Award
This RFQ will be awarded in its entirety to the lowest responsible and responsive bidder in the
Authority's opinion.
Changes
Authority may make changes, at any time, to the Goods or Services, including but not limited to,
Authority’s requirements and specifications, by giving written notification to Supplier. If such
changes affect the cost of or the time to deliver or perform under this Contract, an equitable
adjustment in price, delivery, or both will be made. No changes by Supplier shall be recognized
unless agreed to in writing by an authorized agent of Authority. Any claims of Supplier for an
adjustment in price, delivery, or both must be made in writing within fifteen (15) calendar days
from the date of notification by Authority, or shall be waived. Under no circumstance should
Supplier stop performance of this Contract as changed. Any change in the price necessitated by
such change will be agreed upon between Authority and Supplier and such change will be
authorized by a change order document signed by Authority and accepted by Supplier.
Termination
A. Convenience: With written notice stating the extent and effective date, Authority may terminate
this Contract, in whole or in part, for convenience at any time without any further cost to Authority
except for Goods or Services provided prior to the effective date of termination.
B. Default: If Supplier is in default of or willfully violates any of the conditions or covenants of this
Contract, including refusal or failure to prosecute its obligations or any separable part thereof with
diligence and in accordance with the schedule specified by the Purchase Order, or if Supplier should
be adjudged a bankrupt, or if Supplier should make a general assignment for the benefit of
Supplier’s creditors, or if a receiver should be appointed on account of Supplier’s insolvency, or
Supplier or any of Supplier’s subcontractors should violate any of the provisions of this Contract,
Authority may serve written notice upon Supplier of Authority's intention to terminate this Contract.
This notice of intent to terminate shall contain the reasons for such intention to terminate this
Contract, and a statement to the effect that Supplier’s right to perform this Contract shall cease and
terminate upon the expiration of ten (10) days unless such violations have ceased and arrangements
satisfactory to Authority have been made for correction of said violations. In such an event,
Authority may:
1. Require immediate delivery of conforming Goods or require Supplier to repair nonconforming
Goods or re-perform nonconforming Services at Supplier’s own expense to bring nonconforming
Goods or Services into conformance;
2. Rework the nonconforming Goods or Services with Authority’s staff or authorized
representatives, including other contractors, to bring the Goods or Services into conformance and
reduce the price paid to Supplier by Authority’s cost;
3. Seek reimbursement or deduct from any payments due for any additional cost incurred including
staff time to locate conforming Goods or Services, or otherwise related to Supplier’s default.
In addition to the above remedies, Authority may seek any other legal remedies available to it.
Rev. 12-17-08
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Insurance Requirements:
Commercial General Liability and Automobile Liability Insurance - Contractor shall provide
and maintain the following commercial general liability and automobile liability insurance:
Coverage - Coverage for commercial general liability and automobile liability insurance shall be at
least as broad as the following:
1. Insurance Services Office (ISO) Commercial General Liability Coverage (Occurrence Form CG
0001)
2. Insurance Services Office (ISO) Business Auto Coverage (Form CA 0001), covering Symbol 1
(any auto)
Limits - Contractor shall maintain limits no less than the following:
1. General Liability - One million dollars ($1,000,000) per occurrence for bodily injury,
personal injury and property damage. If Commercial General Liability Insurance or other
form with a general aggregate limit or products-completed operations aggregate limit is
used, either the general aggregate limit shall apply separately to the project/location (with
the ISO CG 2503, or ISO CG 2504, or insurer’s equivalent endorsement provided to the
Sweetwater Authority) or the general aggregate limit and products-completed operations
aggregate limit shall be twice the required occurrence limit.
2. Automobile Liability - One million dollars ($1,000,000) for bodily injury and property
damage each accident limit.
Required Provisions - The general liability and automobile liability policies are to contain, or be
endorsed to contain, the following provisions:
1. “The Sweetwater Authority, its directors, officers, employees, and authorized volunteers” are to
be given insured status (via ISO endorsement CG 2010, CG 2033, or insurer’s equivalent for
general liability coverage) as respects: liability arising out of activities performed by or on behalf of
Contractor; products and completed operations of Contractor; premises owned, occupied or used by
Contractor; and automobiles owned, leased, hired or borrowed by Contractor. The coverage shall
contain no special limitations on the scope of protection afforded to Authority, its directors, officers,
employees, or authorized volunteers.
2. For any claims related to this project, Contractor’s insurance shall be primary insurance as
respects Authority, its directors, officers, employees, or authorized volunteers. Any insurance, selfinsurance, or other coverage maintained by Authority, its directors, officers, employees, or
authorized volunteers shall not contribute to it.
3. Any failure to comply with reporting or other provisions of the policies including breaches of
warranties shall not affect coverage provided to Authority, its directors, officers, employees, or
authorized volunteers.
4. Contractor’s insurance shall apply separately to each insured against whom claim is made or suit
is brought, except with respect to the limits of the insurer’s liability.
5. Each insurance policy required by this agreement shall state, or be endorsed to state, that
coverage shall not be canceled by the insurance carrier or Contractor, except after thirty (30) days
(ten (10) days for non-payment of premium) prior written notice by U.S. mail has been given to
Authority.
Such liability insurance shall indemnify Contractor and his/her sub-contractors against loss from
liability imposed by law upon, or assumed under contract by, Contractor or his/her sub-contractors
for damages on account of such bodily injury (including death), property damage, personal injury,
completed operations, and products liability.

Rev. 12-17-08
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The general liability policy shall cover bodily injury and property damage liability, owned and nonowned equipment, blanket contractual liability, completed
operations liability, explosion, collapse, underground excavation, and removal of lateral support.
The automobile liability policy shall cover all owned, non-owned, and hired automobiles.
All of the insurance shall be provided on policy forms and through companies satisfactory to
Authority.
Deductibles and Self-Insured Retentions
Any deductible or self-insured retention must be declared to and approved by Authority. At the
option of Authority, the insurer shall either reduce or eliminate such deductibles or self-insured
retentions.
Acceptability of Insurers
Insurance is to be placed with insurers having a current A.M. Best rating of no less than A-: VII or
equivalent or as otherwise approved by the Sweetwater
Authority.
Workers’ Compensation and Employer’s Liability Insurance
Contractor and all sub-contractors shall insure (or be a qualified self-insured) under the applicable
laws relating to workers’ compensation insurance, all of their employees working on or about the
construction site, in accordance with the “Workers’ Compensation and Insurance Act,” Division IV
of the Labor Code of the State of California and any Acts amendatory thereof. The Contractor shall
provide employer’s liability insurance with limits of no less than $1,000,000 each accident,
$1,000,000 disease policy limit, and $1,000,000 disease each employee.
Pollution Liability Insurance. If Supplier is transporting hazardous materials, Supplier shall
provide pollution liability insurance of at least $1,000,000 per occurrence and $2,000,000
aggregate.
Product Liability and/or Errors and Omissions Insurance. If Supplier is also the manufacturer
of the Goods, Supplier shall carry Product Liability and/or Errors and Omissions Insurance which
covers the Goods with limits of not less than $1,000,000.
Evidences of Insurance
Prior to execution of the agreement, the Contractor shall file with the Sweetwater Authority a
certificate of insurance (Accord Form 25-S or equivalent) signed by the insurer’s representative
evidencing the coverage required by this agreement. Such evidence shall include an additional
insured endorsement signed by the insurer's representative. Such evidence shall also include
confirmation that coverage includes or has been modified to include Required Provisions 1-5.
The Contractor shall, upon demand of the Sweetwater Authority, deliver to the Sweetwater Authority
such policy or policies of insurance and the receipts for payment of premiums thereon.
Continuation of Coverage
If any of the required coverage’s expires during the term of this agreement, the Contractor shall
deliver the renewal certificate(s) including the general liability additional insured endorsement to the
Sweetwater Authority at least ten (10) days prior to the expiration date.

Rev. 12-17-08
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Insurance for Sub-Contractors
In the event that the Contractor employs other contractors (sub-contractors) as part of the work
covered by this agreement, it shall be the Contractor’s responsibility to require and confirm that each
sub-contractor meets the minimum insurance requirements specified above.
Contract Labor
Contractor shall be an independent contractor, but if contract laborers (“Job-Shoppers) are provided,
Contractor is also the employer corporation. As such, Contractor is solely responsible for the
payment of Federal, State, and Local taxes arising out of or in connection with performance of its
employees’ services hereunder, including but not limited to income tax withholdings, federal social
security taxes (FICA), and unemployment taxes. In addition, Contractor must be responsible for
Workers’ Compensation, disability, and the like, and for all other obligations on its employee’s behalf
that may result from this agreement.

Rev. 12-17-08
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BIDDER’S RESPONSE SECTION
WATER METER TEST BENCH 2021
Quote Return Date: here
Name of Company:
Address:
Signature:
Name (please print)
Title: ______________________________

Sales Representative:
Contact Name: ________________________ Phone Number:
Fax Number:
E-Mail:

Ordering Information:
Contact Name: ________________________ Phone Number:
Fax Number:
E-Mail:

Insurance Contact:
Contact Name: ________________________ Phone Number:
Fax Number: ______________________

Please include any initial cost as well as ongoing costs associated with the meter bench and
attach any additional information on cost and specifications.
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Direct mailing list of Vendors:

Ford Meter Box Company
775 Manchester Ave.
Wabash, IN 46992

Mars Company
3925 SW 13th Street,
Ocala, Fl 34474

TI Sales
36 Hudson Rd
Sudbury. MA 01776-2039
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TO:

Governing Board (Engineering, Capital, and Development Services Committee)

FROM:

Carlos Quintero, General Manager
Jennifer Sabine, Assistant General Manager
Ron Mosher, Director of Engineering
Erick Del Bosque, Engineering Manager

DATE:

November 23, 2021

SUBJECT:

Consideration to Select Hazen and Sawyer for Engineering Design Services for
the Clearwell Effluent Meter Replacement Project at the Robert A. Perdue
Water Treatment Plant

SUMMARY
After completion of the expansion to the Richard A. Reynolds Groundwater Desalination
Facility (Desal Facility), the Robert A. Perdue Water Treatment Plant (Perdue Plant) has
often operated at production rates below 10 million gallons per day (MGD). A limited flow
meter investigation performed in 2018 by M.E. Simpson found that the clearwell effluent
meter at the Perdue Plant becomes inaccurate at flows below 10 MGD. Clearwell meter
inaccuracies at the Perdue Plant have resulted in non-revenue water reporting issues since
the Desal Facility was expanded. In September 2021, following Board direction, staff
released a Request for Proposals (RFP) for engineering design services for replacing the
clearwell effluent meter at the Perdue Plant.
The RFP was advertised in the San Diego Union-Tribune, posted on the Authority’s website
and on ebidboard; it was also sent by email to several consultants based on past interest in
other Authority projects. After releasing the RFP, Hazen and Sawyer (Hazen) requested a
meeting with staff to better understand the project. Following this meeting, they indicated their
intent to submit a proposal. However, Hazen ultimately decided not to submit a proposal to
concentrate their efforts on proposing for the Perdue Plant Facilities Master Plan update and
engineering design services for the aeration/destratification system at Sweetwater Reservoir.
Proposals for engineering design services for replacing the clearwell effluent meter at the
Perdue Plant were due on October 15, 2021, and no proposals were submitted in response
to the RFP.
At its October 27, 2021 meeting, the Board selected Hazen as the consultant to provide
engineering design services for the aeration/destratification system at Sweetwater Reservoir.
The agreement for services with Hazen on this project is pending execution, but before it is
executed and because staff did not receive any proposals for engineering design services to
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replace the clearwell effluent meter at the Perdue Plant, staff recommends that the Board
selects Hazen as the consultant for the design services of the clearwell effluent meter
replacement to be performed concurrently with the aeration/destratifications system under the
same agreement for services. Both projects will require similar civil, mechanical, and
electrical design work, so doing both projects under one agreement would be efficient and
cost-effective for the Authority.
The Authority’s procurement policy indicates that professional services, such as engineering
design services, require procurement through an RFP. However, the procurement policy also
indicates that if staff is unable to obtain multiple proposals through an RFP, then a singlesource selection may be considered based on reasonable prices and due to avoidance of
interruptions to Authority business, among other considerations.
Because Hazen had previously expressed interest in providing engineering design services
for the clearwell effluent meter replacement project at the Perdue Plant, staff asked Hazen to
provide a cost proposal based on the tasks outlined in the RFP. Hazen provided a cost
estimate for a not-to-exceed amount of $131,734. Staff believes this cost proposal is
reasonable and it is within the Authority’s budgeted amount for the project.
Alternatively, staff could reissue the RFP for the design of the clearwell effluent meter and
undertake efforts to solicit interest in the project from other consultants. However, there is no
guarantee that this approach would lead to proposal submittals.
For these reasons, staff recommends that the Board select Hazen as the consultant to
provide engineering design services for the clearwell effluent meter replacement at the
Perdue Plant for a not-to-exceed amount of $131,734, and for this work to be done as part of
the agreement for services to be executed with Hazen for engineering design services for the
proposed aeration/destratification system at Sweetwater Reservoir. The cost estimate
provided by Hazen and the previously released RFP is provided below and included as an
attachment.
Fee Estimate Summary
Task

Description

Base Fee
1
2
3
4
5
6

Project Management
Kick-off Meeting, Data Collection and Review
Preliminary Design TM
Draft Design Plans, Tech Specs and Opinion of Probable Cost (OPCC)
Final Design Plans, Tech Specs and OPCC
Services During Construction

TOTAL FEE

Total Cost
$6,788
$1,460
$35,436
$43,110
$25,040
$9,950

$131,734
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PAST BOARD ACTIONS
October 27, 2021

The Board selected Hazen and Sawyer as the consultant for
engineering design services for the proposed aeration/
destratification system at Sweetwater Reservoir and directed staff
to negotiate a lower fee with Hazen and Sawyer in an amount notto-exceed $250,000 in accordance with the FY 2021-22 Budget;
and directed staff to propose additional funding for environmental
review and permitting in the FY 2022-23 Budget.

August 25, 2021

The Board directed staff to issue the Request for Proposals as
presented for engineering design services for the proposed
clearwell effluent meter replacement at the Perdue Plant.

August 11, 2021

The Board directed staff to issue the Request for Proposals as
presented for engineering design services for the proposed
aeration/destratification system in Sweetwater Reservoir.

June 9, 2021

The Board approved the FY 2021-22 Strategic Plan Detailed Work
Plan

June 9, 2021

The Board adopted Resolution 21-14, Adopting a Budget for FY
2021-22.

FISCAL IMPACT
The FY 2021-22 Budget includes $432,000 for engineering design services and purchase of
new clearwell effluent meter(s) for the Perdue Plant, of which $132,000 are meant for
engineering design services. The not-to-exceed amount provided by Hazen for engineering
design services is $131,734.
The FY 2021-22 Budget also includes $250,000 for engineering design services for the
aeration/destratification system at Sweetwater Reservoir. The not-to-exceed amount provided
by Hazen for engineering design services is $249,955.
Therefore, the total contract for the combined services, if approved by the Board, would be
$381,689.
POLICY / STRATEGIC PLAN
Strategic Plan Goal 1: Water Quality – Provide high quality water that meets regulatory
requirements.
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Objective WQ7: Implement process and water treatment improvements to enhance
water quality (e.g., taste, color, odor)
o Task 003.00: Begin operational and financial planning for a vertical
mixing/destratification system in Sweetwater Reservoir to maintain healthy
levels of dissolved oxygen throughout the water column per the
recommendations of the Gillingham Study.

Strategic Plan Goal 3: Financial Viability – Ensure long-term financial viability of the agency
through best practices, operational efficiency, and maximizing assets.


Objective FV4: Implement nonrevenue water program to maximize beneficial and
authorized use of water and minimize wasteful and unauthorized loss.
o Task 001.00: Implement the recommendations of meter testing report for the
clearwell effluent meters at the Richard A. Reynolds Groundwater Desalination
Facility and the Robert A. Perdue Treatment Plant – Desal meter deferred via
operational changes; Perdue meter to be designed then constructed.

Policy 517 – Governing Board Financial Policies: Professional Services and General
Consulting for $75,001 and over require procurement through an RFP and require Board
approval (Exceptions apply as noted in the Summary Section).
ALTERNATIVES
1. Select Hazen and Sawyer as the consultant to provide engineering design services for the
clearwell effluent meter replacement at the Robert A. Perdue Water Treatment Plant, for a
not-to-exceed amount of $131,734; and direct staff to execute an agreement for services
with Hazen and Sawyer for engineering design services on both the clearwell effluent
meter replacement at the Robert A. Perdue Water Treatment Plant and the
aeration/destratification system at Sweetwater Reservoir projects, for a total not-to-exceed
amount of $381,689.
2. Direct staff to reissue the Request for Proposals for engineering design services on the
clearwell effluent meter replacement project at the Robert A. Perdue Water Treatment
Plant, and submit any proposals received to the Engineering, Capital, and Development
Service Committee for consideration and to potentially interview consultants who submit
proposals, to select a consultant for engineering design services for the project.
3. Other direction as determined by the Governing Board.
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RECOMMENDATION
Staff recommends that the Governing Board select Hazen and Sawyer as the consultant to
provide engineering design services for the clearwell effluent meter replacement at the
Robert A. Perdue Water Treatment Plant, for a not-to-exceed amount of $131,734; and direct
staff to execute an agreement for services with Hazen and Sawyer for engineering design
services on both the clearwell effluent meter replacement at the Robert A. Perdue Water
Treatment Plant and the aeration/destratification system at Sweetwater Reservoir projects,
for a total no-to-exceed amount of $381,689.
ATTACHMENTS
1. Cost estimate from Hazen, for engineering design services for the clearwell effluent meter
replacement at the Perdue Plant.
2. RFP for engineering design services for proposed clearwell effluent meter replacement at
the Perdue Plant.
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ATTACHMENT 1
Hazen and Sawyer
11260 El Camino Real, Suite 102
San Diego, CA 92130 • 858.764.5520

November 12, 2021
Eric Del Bosque, P.E.
Project Manager
505 Garrett Ave.
Chula Vista, CA 91910
Re:

RFP for Engineering Design Services for:
Proposed Fee Estimate for the Clearwell Effluent Meter Replacement

Dear Mr. Del Bosque:
The following table provides a breakdown of our proposed fee for the Clearwell Effluent Meter
Replacement. A detailed fee estimate is included in Attachment A. The fee estimate is based on the
proposed scope of work included in the Authority’s RFP considering the assumptions presented below.
Fee Estimate Summary
Task

Description

Total Cost

Base Fee
1

Project Management

$6,788

2

Kick-off Meeting, Data Collection and Review

$1,460

3

Preliminary Design TM

$35,436

4

Draft Design Plans, Tech Specs and OPCC

$43,110

5

Final Design Plans, Tech Specs and OPCC

$25,040

6

Services During Construction

9,950

TOTAL FEE

$131,734

Fee Estimate Base Assumptions
1. Eight-month project design duration.
2. Kick-off meeting held at the same time as Aeration Project with one additional attendee.
3. Invoicing will be done together with the Aeration Project invoices.
4. An additional 2 hours per month for project coordination is included. Additional coordination is
included in the Aeration Project.

1014-069
Job no

5. A total of 2, one hour project meetings is included. Other meetings will be held in conjunction
with meetings budgeted under the Aeration Project.
6. Preliminary design TM includes evaluation of venturi, magnetic and ultrasonic meters and oneand two-meter configurations. Alternatives meter location include replacement in the existing
meter vault, relocating the meter in a vault to the north-east adjacent to the clearwell, and to the
above ground piping along the raw water pump station access road.

hazenandsawyer.com
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7. Electrical and I&C will be provided from the PAC building service being upgraded as part of the
Aeration Project.
8. The PLC/Electrical system at Perdue does not require upgrading to accommodate new equipment.
9. Structural detailing of the pipe support foundation will be done on the mechanical detail sheet.
10. The design fee included is based upon a two-meter configuration relocated to the above ground
piping adjacent to the raw water pump station access road. If another option is selected by the
Authority as a result of the preliminary design analysis, the fee will be adjusted accordingly.
11. It is assumed the project will be bid as a separate construction contract from the Aeration Project.
12. Survey of the area and exiting utility base mapping will be provided by the Authority.
13. Fee includes up to 5 questions during bidding and 10 submittals.
14. The proposed drawing list is as follows:
Count
1
2
3
5
6
7
8
9
10
11
12
13
14
15
16
17

Dwg No.
G 1
G 2
G 3
C 2
C 3
M 1
M 2
E 1
E 2
E 3
E 4
E 5
E 6
I 1
I 2
I 3

Drawings Title/Description
Title Sheet
Sheet Index and Location Map
Notes, Symbols, and Legend
Site Piping Plan
Existing Vault Demo Plan
Meter Mechanical Plan
Mechanical Details
Legend and Symbols
General Notes
Electrical Site Plan and Duct Bank Schedule
Single Line Diagram
Control One-Line, Panel, Conduit and Wire Schedules
Electrical Details
Symbols and Legend
P&ID
I&C Details

Some adjustment may be necessary to the level of effort as we develop a more precise scope during
contract negotiations with the Authority. We are prepared to discuss these items with you during contract
negotiations.
Sincerely,

Jack Adam
Project Manager

Page 2 of 2
hazenandsawyer.com
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Sweetwater Authority
Clearwell Effluent Meter Replacement
Fee Estimate

Principalin-Charge

Senior TA
QA/QC

Project
Manager

Project
Engineer

Assistant
Engineer

Mech

Elec

I&C

Struc

Estimator

Senior
Designer

Hazen
Labor
Hours

Task 1:
1.1
1.2
1.3
1.4

Project Management and Meetings
Project Management and Design Team Coordination
Monthly Progress Reports and Invoicing
Project Meetings (6 meetings)
Project Schedule
TASK 1 - SUBTOTAL
Task 2: Kick-off Meeting, Data Collection and Review

16
2
0

18

2
2
4

4
4

0

0

2
2
4

4
4

4
2
6

2
2
2
6

8
16
4
28

12
24
8
44

1
4
4

4
8
4
8

0

2.1 Kick-off Meeting
2.2 Data Collection and Review
TASK 2 - SUBTOTAL
Task 3: Preliminary Design Technical Memorandum

0

3.1 Metering Alternatives Analysis
3.2 Draft Technical Memorandum
3.3 Final Technical Memorandum
TASK 3 - SUBTOTAL
0
Task 4: Draft Design Plans, Technical Specifications and OPCC
Drawings
General Drawings (3)
Civil Site Drawings (2)
Mechanical Drawings (2)
Electrical Drawings (6)
Instrumentation and Control Drawings (3)
Technical Specifications
Opinion of Probable Construction Cost
0
TASK 4 - SUBTOTAL
Task 5: Final Design Plans, Technical Specifications and OPCC
4.1
4.1.1
4.1.2
4.1.3
4.1.4
4.1.5
4.2
4.3

5.1
5.1.1
5.1.2
5.1.3
5.1.4
5.1.5
5.2
5.3
Task 6:
6.1
6.2
6.3

Drawings
General Drawings (3)
Civil Site Drawings (2)
Mechanical Drawings (2)
Electrical Drawings (6)
Instrumentation and Control Drawings (3)
Technical Specifications
Opinion of Probable Construction Cost
TASK 5 - SUBTOTAL
Services During Construction
Questions During Construction (up to 5 questions)
Submittal Reviews (Max. 10)
Record Drawings
TASK 6 - SUBTOTAL
TOTAL FEE

1
2
2
2
1
4
12

0

1
2
2
1
2
0

8

0

0

0

0

0

0

0

0

0

0

4
2

10
8
2
20

8

10
8
2
20

6
6

16
16

12

32

6

2
10

8
24
20
48
20

4
12

4

8

8

16
8

2

28

8

20

24

6

1
2
4

2
4
4

12
12

0

15

14

5
4
0

0

0

9

12
6
18

0

26

24

94

130

0

120

4

8
4

2

20

12

2

4

4

8
8

76
86
22
184
0
14
38
34
70
37
46
16
255

$

-

$

$

$460
$1,000 $
1,460 $

-

$

$460
$1,000
1,460

$

$13,952 $
$16,122
$4,362 $
34,436 $

1,000

$

$14,952
$16,122
$4,362
35,436

$

$0
$2,165
$5,870
$5,670
$10,590
$5,415
$9,840
$3,560
43,110

$
$
$
$
$
$
$
$
$

-

$
$
$
$
$
$
$
$
$

2,165
5,870
5,670
10,590
5,415
9,840
3,560
43,110

$

$0
$1,040
$3,475
$4,250
$7,070
$2,595
$4,850
$1,760
25,040

$
$
$
$
$
$
$
$
$

-

$
$
$
$
$
$
$
$
$

1,040
3,475
4,250
7,070
2,595
4,850
1,760
25,040

$1,150
$3,940
$4,860
9,950

$
$
$
$

-

$

$

1,000

$

$
$

0

4

4

0

0

30
30

14

68

54

28

32

280

750

Total

$4,736
$0
$1,052
$1,000
6,788

68

5
24
36
65

ODC's

$4,736 $
$0 $
$1,052
$1,000
6,788 $

0
7
23
26
42
17
24
8
147

4
16
16
24
8

16
4

2
6
8

0

12
4
25

8

0

16
0
4
6
26

Labor
Cost

130,734

-

1,000

$1,150
$3,940
$4,860
9,950
131,734
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Richard A. Reynolds Groundwater Desalination Facility (Desai Facility)
The Authority's Desai Facility was initially constructed in 1999 and had a maximum
production capacity of 4 MGD with five San Diego Formation (SDF) wells and four
alluvial wells feeding raw brackish groundwater to the facility. An additional SDF well
was constructed in 2004 for a total of six SDF wells and four alluvial wells that could
feed raw brackish groundwater to the facility.
In 2017, the Desai Facility was expanded and five additional SDF wells were
constructed. However, the connection from the four alluvial wells was disconnected due
to environmental constraints for the operation of these wells. The Desai Facility
currently has eleven SDF wells that can feed brackish groundwater to the facility, and
currently has a maximum production capacity of 10 MGD. The effluent meter at the
Desai Facility consists of a 20-inch electromagnetic meter.
Effects of Desai Facility Expansion on Non-Revenue Water
Historically, before the expansion of the Desai Facility in 2017, the Authority's
nonrevenue water reporting was typically between four to six percent of all water
produced using a 12-month rolling average method. After expansion of the Desai
Facility, the Authority's percentage of nonrevenue water began to drop significantly.
There have been some months after the Desai Facility expansion where the reported
nonrevenue water was lower than one percent or even lower than zero percent.
Before the Desai Facility expansion, the Perdue WTP was the 'workhorse' of all the
Authority's water producing facilities. However, after the Desai Facility expansion, the
Authority has opted to produce more treated water from the Desai Facility than from the
Perdue WTP when water levels in Sweetwater Reservoir are low and/or the reservoir
water is difficult to treat. This is done to minimize the amount of purchased imported raw
or treated water because it is more affordable for the Authority to produce Desai Facility
water than to purchase imported supplies plus adding treatment costs for imported raw
water supplies. For comparison purposes, it costs the Authority approximately $150 per
acre-foot (AF) to treat Sweetwater Reservoir water at the Perdue WTP; it costs
approximately $320 per AF to treat brackish groundwater at the Desai Facility; it costs
approximately $1,135 per AF to purchase and then treat imported raw water at the
Perdue WTP; and it costs approximately $1,385 per AF to purchase imported treated
water.
Minimizing water production at the Perdue WTP to increase production at the Desai
Facility has resulted in the clearwell effluent meter at the Perdue WTP registering low
volumes of water. Authority staff suspected that the clearwell effluent meter at the
Perdue WTP was actually under registering flows and in 2018 hired a consultant to
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perform effluent meter testing at both the Perdue WTP and at the Desai Facility.
Maximizing production at both the Desai Facility and at the Perdue WTP is not desirable
because, through operating experience since expansion of the Desai Facility, the
Authority has learned that maximizing production at both facilities can lead to too much
water in the distribution system which can lead to the Authority's largest reservoir in the
distribution system, Bonita Valley Reservoir, not properly cycling and causing
nitrification issues within Bonita Valley Reservoir.
Meter Testing Report
In September 2018, M.E. Simpson Co., Inc. (M.E. Simpson) conducted pitot tube testing
for the effluent meters at the Desai Facility and the Perdue WTP. A copy of this report is
included as Exhibit B.
For the clearwell effluent meter at the Perdue W TP, which is the subject of this RFP,
M.E. Simpson recommended to install a new magnetic style flow meter, allowing for at
least ten pipe diameters of unobstructed pipe upstream and downstream of the
proposed meter location. M.E. Simpson also indicated that the meter could be reduced
to 30- or 36-inch in size depending on the peak demand requirements balanced against
the specific meter's ability to register low flow rates.
To minimize, or prevent to the greatest extent possible, the under registering of water
flows at the Perdue WTP's clearwell effluent meter and reporting issues with
nonrevenue water, the Authority proposes to replace the 42-inch Venturi meter at the
Perdue WTP with a different type of meter(s) capable of registering low flow rates.
B. SCOPE OF WORK
The following is the proposed Scope of Work for engineering design services for a
clearwell effluent meter replacement at the Perdue WTP:
Task 1 - Project Management
The Consultant's project manager shall be responsible for all correspondence and
communication with Authority staff on a regular basis. The Consultant shall provide
project management services throughout the project, including management of any
subconsultant work, preparation of billing statements, document control, record
keeping, and project budget and schedule tracking. The Consultant shall prepare a
project schedule for preparing design plans, technical specifications, and an Opinion
of Probable Construction Cost (OPCC) for the proposed project. The Consultant
shall also track project performance including budget and schedule, identify any
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outstanding issues, and hold progress meetings/conference calls with Authority staff
as needed.
Task 1 Deliverables
•
•
•

Project schedule for preparing design plans, technical specifications, and an
OPCC
Progress meetings/conference calls, as needed
Invoices and progress reports with each invoice

Task 2 - Kickoff Meeting, Data Collection and Review
A project kickoff meeting will be held at the Perdue WTP to review the project
schedule, for the Consultant to visit the site and location of the clearwell effluent
meter, and to discuss any data needs from the Consultant. The Perdue WTP is
located at 100 Lakeview Avenue, Spring Valley, California. 91977.
The project schedule identified in Task 1 must be provided to Authority staff ahead
of the kickoff meeting. The Authority anticipates that progress meetings will be held
as needed to stay on schedule and inform Authority staff on the project's progress;
however, these meetings may be held through conference call, and the Consultant's
time spent on these progress meetings shall be billed to Task 1 above.
Task 2 Deliverables:
•
•

Agenda for kickoff meeting and meeting minutes
Data needs table/list

Task 3 - Preliminary Design Report on Meter Replacement Alternatives
The Consultant shall evaluate different meter replacement alternatives and shall
prepare a preliminary design report summarizing the alternatives evaluated and
provide a recommendation for meter replacement. The intent of the meter
replacement alternative evaluation is to determine the best meter configuration that
would minimize to the greatest extent possible the under registering of low flows
through the new clearwell effluent meter(s), while ensuring consistent accuracy
throughout the expected range of flows. The new meter setup could potentially
consist of a dual meter configuration, with a larger meter used to register flows when
production from the Perdue WTP is at or above a certain flow rate, and a small
meter used to register low flows when the Perdue WTP is at or below a certain flow
rate.
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For every meter replacement alternative analyzed, the Consultant shall describe the
design criteria, type(s) of meter(s) and their size, piping configuration up- and
downstream of the meter(s), and SCADA requirements to monitor flow, pressure,
and potentially modulate valve(s) if a dual meter arrangement is selected. The
Authority has an existing on-call consultant for SCADA integration. The Consultant
shall be required to coordinate with the Authority's existing on-call SCADA
consultant for design purposes and the Authority can facilitate this coordination.
The Consultant shall also evaluate the need to install an isolation valve between the
clearwell and the existing meter vault to prevent having to drain the clearwell when
installing or maintaining the new meter(s). In addition, the Consultant shall evaluate
either relocating the existing 42-inch butterfly flow control valve (FCV) currently
located in the meter vault to a different location, or replacing the FCV with a new
valve at a different location. Per M.E. Simpson's Meter Testing Report, the proximity
of the FCV to the Venturi meter affects the accuracy and performance of the Venturi
meter at all flow rates because it creates disruptive hydraulic disturbances within the
meter.
Task 3 Deliverables
•

Evaluation, performance, and preliminary design report on meter replacement
alternatives

Task 4 - Draft Design Plans, Technical Specifications, and Opinion of
Probable Construction Cost (OPCC)
After the Authority selects a meter replacement alternative for implementation,
considering the recommendation provided by the Consultant through the preliminary
design report required as part of Task 3, the Consultant shall prepare draft design
plans, technical specifications, and an OPCC, as follows:
•
•
•
•
•
•

General drawings
Mechanical drawings and technical specifications
Electrical drawings and technical specifications
Civil site design drawings and technical specifications
Instrumentation and control drawings and technical specifications
OPCC

Additional drawings and technical specifications for items not listed above, but
required based on Consultant's understanding of the project, shall be included as
well.
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Task 4 Deliverables
•
•
•

Draft design plans at the 60 percent and 90 percent design stages.
Draft technical specifications at the 60 percent and 90 percent design stages.
Draft an OPCC.

Task 5 - Final Design Plans, Technical Specifications, and OPCC
The Consultant shall prepare final design plans, technical specifications, and an OPCC
after receiving Authority staff input on the draft design plans, technical specifications,
and OPCC prepared for Task 4 above.
Task 5 Deliverables
•
•
•

Final design plans
Final technical specifications
Final OPCC

Task 6 - Construction Support Services
After the Authority advertises the project for construction to select a Contractor, the
Consultant shall assist Authority staff with construction support services consisting of
answering questions on the design plans and technical specifications from potential
contractors, reviewing Contractor submittals once a Contractor has been selected, and
with preparation of record drawings after project completion.
Task 6 Deliverables
•
•
•

Assist Authority staff in answering Contractor questions during bid advertisement
phase.
Review Contractor submittals during construction phase.
Preparation of record drawings

C. PROPOSAL REQUIREMENTS
Proposals submitted by potential consultants shall be concise, well organized, and
demonstrate the responder's experience applicable to the requirements of this RFP. A
proposal submitted in response to this RFP shall be in the following order and shall
include:
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1. Introductory Letter: Describe firm's basic understanding of the Authority's
proposed clearwell effluent meter replacement project at the Perdue WTP. This
letter should also contain an expression of the firm's interest in the design of the
system, a statement regarding the qualifications of the firm, and any summary
information that may be useful or informative to the Authority.
2. Identification of Responder:
a. Provide legal name and address of company.
b. Provide legal form of company (partnership, corporation, joint venture, etc.).
c. Identify any parent companies.
d. Provide addresses of office(s) and number of employees.
e. Provide name, title, address, phone number(s), and email of a person to
contact concerning the proposal.
3. Financial Relationships Disclosure(s):
a. Identify all existing and past financial relationships between Consultant's firm
and current members of the Authority's Governing Board and staff and
entities for which said members are employed or have an interest, both past
and present. If there are none, clearly state this.
b. Identify all existing and past financial relationships between Consultant's
proposed subconsultants and current members of the Authority's Governing
Board and staff and entities for which said members are employed or have
an interest, both past and present. If there are none, clearly state this.
c. For a list of the Authority's Governing Board members, see the following link:
http://www.sweetwater.org/35/Governing-Board.
4. Required Qualifications: The following are the minimum required qualifications
for Proposers. Interested parties should not submit a proposal if they do not
meet these required qualifications:
a. The Consultant's primary business or the primary business of a department
within the Consultant's firm shall be engineering design having experience
with water distribution/transmission meters, and shall have been in the
business of engineering design for at least five (5) years.
b.

The Consultant shall provide a single project manager as the primary point
of contact with the Authority. This project manager must have at least five (5)
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years total, (with current firm or other employers) of experience in
engineering design and water distribution/transmission meters, and shall be
registered as a professional engineer in the state of California.
c.

Provide a list of past and ongoing qualifying projects for which the
Consultant's services were or are similar to those described in this RFP.
Limit the list to no more than 10 projects the Consultant believes are most
relevant to the RFP. For each project, include the following:
•
•
•

A brief description of the project, date initiated, date completed (if
applicable).
Name of owner and owner's project manager with contact information
(e-mail and/or phone).
Identify role of the key personnel proposed for the Authority's
clearwell effluent meter replacement project at the Perdue WTP.

d.

Present the experience of any subconsultants in the same manner.

e.

Provide evidence of the experience and competence of the Consultant's
team proposed to work on the Authority's clearwell effluent meter
replacement project at the Perdue WTP.

5.

Consultant's Organization and Key Personnel: Provide an organizational chart
showing the relationship and titles of key personnel. Describe proposed
Consultant's organization, including identification and responsibilities of key
personnel and subconsultants. For each of the key personnel, identify their main
work location. Identify the Project Manager who will be responsible for the direct
supervision and coordination of all work activities.

6.

Costs: Provide costs for every task identified above in the Scope of Work section,
in P·ortable Document Format (PDF), along with billing rates per hour for every
person who would work on the proposed project. Costs shall be provided in a
separate document from the proposal submittal with the file name titled "Billing
Rates and Costs."

7.

Exceptions to the RFP: The Proposer shall certify that it takes no exceptions to
this RFP, including but not limited to, the Authority's Agreement for Services
(Agreement), as attached in Exhibit C. If the respondent does take exception(s)
to any portion of the RFP or Agreement, the specific portion of the RFP or
Agreement to which exception(s) is taken shall be identified and proposed
alternative language shall be provided and explained in the proposal.
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8.

9.

Proposal Authorization: The proposal shall be signed by an individual

authorized to bind the Consultant and shall contain a statement to the effect
that the submittal is in effect for ninety (90) days.

Proposal Submittal: Provide one (1) electronic copy of the proposal and one (1)

electronic copy of the proposed costs in PDF. The PDF electronic copies of the
proposal and costs shall be submitted by email to the attention of
Erick Del Bosque at edelbosque@sweetwater.org. If the file(s) containing the
proposal are larger than 10 megabytes, send Mr. Del Bosque an email no later
than 5:00 p.m. on October 14, 2021 requesting a secure file transfer invitation
using the Authority's secure file transfer system "Sendlt."
Proposals in response to the RFP are due to Mr. Del Bosque at
edelbosque@sweetwater.org by 5:00 p.m. on October 15, 2021. Proposals
submitted after this deadline will not be considered.

D. CONSULTANT SELECTION PROCESS
The Authority will evaluate all proposals based on the evaluation criteria presented in
this section, as well as other information obtained through background information and
references.
The Authority's Governing Board might convene a committee for consultant selection on
this RFP. The committee is made up of three Governing Board members assisted by
Authority staff responsible for the evaluation, operation, and management of
engineering and capital improvement projects. Using the established evaluation criteria,
the Governing Board or committee will evaluate the proposals based on the firm's
personnel and organization, experience, and other information included in the proposal.
For firms that are deemed to be equally qualified, costs may be considered in the
selection process. To determine the firm(s) deemed most qualified to perform the
requested services, the Governing Board or committee will evaluate responses to
ensure the Consultant meets all required qualifications. Responses that do not meet all
required qualifications may be rejected and not reviewed further. Those proposals that
clearly show the firm meets all required qualifications will be evaluated further and
scored based on the criteria listed below.
The Governing Board or committee may choose to select a short list from the proposals
received based on proposal evaluation, and conduct interviews of the short-listed firms.
After the interviews, short-listed firms may be re-evaluated and ranked based upon the
combined proposal/interview process or based solely on the interview process. The
Authority reserves the right to eliminate the interview step of the procurement process
and reserves the right to cancel the RFP process.
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The evaluation criteria that will be used by the Governing Board or committee are as
follows:
Category
Completeness of proposal in addressing requested
information
Qualifications and experience of the Consultant's
personnel assigned
Firm's experience relevant to the type of project
being considered

I

Maximum Points

20
40
40

E. AGREEMENT EXECUTION
Following award, the selected Consultant will be required to provide insurance
documentation before an agreement is executed. The selected Consultant will be
expected to execute the Authority's standard Agreement without modification. A copy of
the Agreement is provided in Exhibit C. If the selected Consultant does take
exception(s) to any portion of the Agreement, the specific portion of the Agreement to
which exception(s) is taken shall have been identified and proposed alternative
language shall have been provided and explained in the proposal.
All services shall be performed on a time and materials basis in accordance with the
standard hourly rates as submitted by the Consultant and the terms of the Agreement.
Once the Agreement is executed by both parties, the Consultant's work will be
authorized via a Notice to Proceed (NTP) letter.
The Authority's Engineering Department will serve as the administrative lead on the
proposed Agreement, and the Consultant's work shall be coordinated with the
Engineering Department's project manager.

F. DISCLAIMER
This RFP does not commit the Authority to enter into an agreement for services, to pay
any costs incurred in the preparation of a proposal, or to procure or contract for services
or supplies. The Authority reserves the right to accept or reject any or all proposals
received as a result of this RFP, to negotiate with any qualified source, or to cancel in
part or in its entirety this RFP, if it is in the best interest of the Authority to do so. The
Authority shall not be obligated to contract any or all of the requested services to the
selected consultant. Further, even upon execution of the Agreement, the selected
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consultant will not be guaranteed any work under the Agreement until an NTP letter is
issued by the Authority.
Thank you for your interest in this important project. If you have any questions regarding
this RFP, please contact Erick Del Bosque, Engineering Manager, at (619) 409-6752 or
edelbosque@sweetwater.org.
Sincerely,
SWEETWATER AUTHORITY

Ron R. Mosher, P.E.
Director of Engineering
Enclosures: Exhibit A -Available Record Drawings
Exhibit B - Meter Testing Report - Master Meters at Two Production
Facilities
Exhibit C -Agreement for Services

i:\engr\b p\bp 22\engineering\20224011 - clearwell effluent meter replacement\rfp\rfp - clearwell effluent meter replacement_09-0221.docx
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Exhibit "A"
Available Record Drawings
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Exhibit "B"
Meter Testing Report
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Water System Solutions

MASTER METER TESTING REPORT

Meter Testing Report – Master Meters at Two Production Facilities
Sweetwater Authority, Chula Vista California
Friday, September 21, 2018
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September 21, 2018

Mr. Erick Del Bosque, P.E.
Engineering Manager
Sweetwater Authority
505 Garrett Avenue
Chula Vista, CA 91910
RE: TEST REPORT FOR MASTER/PRODUCTION METER TESTING
Dear Mr. Del Bosque,
M.E. Simpson Company, Inc. is pleased to submit the following report of the Pitot testing
performed for the Sweetwater Authority on September 11th and 12th, 2018. The purpose of this
testing was to determine the accuracy of two production meters located at the Robert Perdue
Water Treatment Plant and the Richard Reynolds Desalination Plant.
Both meters were tested at multiple flow rates. Detailed reports for each test have been
included in this document.

SUMMARY OF TEST RESULTS
•

•

Reynolds 20” Effluent
o Pump 1
o Pumps 3 & 4
o Pump 6
Perdue 42” Effluent
o 10 MGD Test
o 15 MGD Test
o 20 MGD Test
o 25 MGD Test

111.8%
96.4%
101.9%
107.6%
99.6%
105.1%
105.1%

REYNOLDS 20” EFFLUENT
The 20” Effluent Meter at the Reynolds Plant is situated in close proximity to the
effluent pumps. The flow hydraulics through the meter vary, depending on which pump
or combination of pumps are being operated. Our field staff measured the Velocity
Profile within the pipe under three separate pump configurations and found that when
the pumps nearest the meter (and test site) are operated, a hydraulic disturbance is
created which affects the test accuracy. Because this disturbance effects the Pitot test
site as well, it was not possible to determine its effect on the meter.

3406 Enterprise Ave., Valparaiso, IN 46383 | Ph: (800) 255-1521 | Fax: (888) 531-2444 | www.mesimpson.com | salesinfo@mesimpson.com
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We recommend that a Pitot tap be installed in a vault downstream of the meter, at a
suitable location which has at least 10 pipe diameters of unobstructed pipe length
both up and down stream of the proposed tap site. This site could also serve as a
potential location for relocating the meter, should the need arise, based on the results
of future testing.
A new tap site would allow for testing of the meter under any number of pump
configurations and the true effect of the hydraulic disturbance on the meter could be
determined. The decision to relocate the meter could be made from this future flow
testing data.
PERDUE 42” EFFLUENT
The Perdue 42” Effluent meter is rated at 65 MGD, however, the treatment plant has its’
production capped at 30 MGD, and often operates below 10 MGD. These lower flow
rates are at the bottom end of the meters ability to accurately register flow. These lower
flow rates are also out of range for the Pitot rod as well, making it difficult to determine
the meters performance below approximately 7 MGD.
Another factor affecting the accuracy and performance of this meter is the flow control
butterfly valve which is attached directly to the outlet side of the Venturi tube. The
valves close proximity to the flow tube creates disruptive hydraulic disturbances within
the meter, and consequently affects the accuracy and performance of the meter at all
flow rates.
We recommend that a new magnetic style flow meter be installed, allowing for at
least 10 pipe diameters of unobstructed pipe up and down stream of the proposed
meter location. The size of the meter could be reduced to 30” or 36” depending on the
peak demand requirements balanced against the specific meters ability to register low
flow rates.
M.E. Simpson Company would be pleased to assist Sweetwater Authority with determining the
best locations for the new meter and Pitot tap sites. By reviewing the piping layout and flow
requirements at each plant, suitable locations for each could be determined.

3406 Enterprise Ave., Valparaiso, IN 46383 | Ph: (800) 255-1521 | Fax: (888) 531-2444 | www.mesimpson.com | salesinfo@mesimpson.com
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We thank you for allowing us the opportunity to Pitot test your production meters and look
forward to working with you again in the future. If there are any questions please feel free to
contact us.
Best regards,

Steve Dennis
Sales Associate
Steve.Dennis@mesimpson.com

Aaron M. Horbovetz, PE, PMP
Engineering Services Manager
aaronh@mesimpson.com

3406 Enterprise Ave., Valparaiso, IN 46383 | Ph: (800) 255-1521 | Fax: (888) 531-2444 | www.mesimpson.com | salesinfo@mesimpson.com
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M.E. Simpson Company, Inc. - Polcon® Pitot Testing
Client:

Sweetwater Authority

Emerg. Phone #: 911

Contact Person: Davis Doane

Title: Plant Maintenance Supervisor

Phone: (619) 409-6807

Test Supervisor: Asher Budka

Title: Project Manager

Phone: (219) 405-2364

Account Name:

20" Effluent Mag (Pump 1)

Building Name: Richard A Reynolds Gnd Wtr Desal Plant

Address: 3066 N 2nd Ave Chula Vista, CA 91910

Meter Location: Above Gnd west of plant by Discharge Pumps
O2 Level: N/A

Confined Space: No
Fall Protection?: N/A

Gas Present: N/A

OK to Enter: N/A

Pumped Vault?: N/A

Test Date: 9/12/2018

Time: 1:05:59 PM

Meter Brand: Sparling
Size: 20 in

Ventilation Required?: N/A
Technicians: Blake Winland

Type: MAG

Supervisor: Asher Budka

S/N:

Model: TigerMagEP

Meter Coeff:

Venturi Coeff:

Meter Range:

Sensor 1 Brand: N/A

Sensor Scaling:

S/N:

Model:

Sensor 2 Brand: N/A

Sensor Scaling:

S/N:

Model:

O2 Level:

Gas Present:

OK to Enter:

Location:
Confined Space:

Tap Location: Above Gnd upstream of meter
O2 Level: N/A

Address: Same as meter

Confined Space: No

Fall Protection?: N/A

Gas Present: N/A

Pumped Vault?: N/A

Corp Size: 2" Ball Valve
Corp Adaptors: 2" Nipple to 1.25
Rod Length: 4.0 ft

OK to Enter: N/A
Ventilation Required?: N/A

Pipe Material: Ductile Iron

Measured
19 3/16 in
Diameter:
Area Tested: 1.978 sq.ft

Nom. Diameter: 20 in

Dir. of Flow: North
Recorder #: 20268116

File Name: DESAL.20inch.pump1.091218

GPM vs. Time
3,000
2,500
2,000
1,500
1,000
500
0

Pipe Factor:

1.106

Test Start Time:

9/12/18 13:05

Test End Time:

9/12/18 13:15

Traverse

Metered Volume:

14,267

Gallons

Flow Rate:

1,424

GPM

2.05

MGD

11
9
7
5

METER READINGS

3

825,000 Gal

1
0.00

0.50

1.00

1.50

Pitot Volume:

12,761

Flow Rate:

1,274

Gallons
GPM

1.83

MGD

1.41

ft/s

2.00

Test Accuracy: 111.8%
Comments:
The meter(s) in this setting failed to test within AWWA accuracy limits derived from AWWA M6.
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M.E. Simpson Company, Inc. - Polcon® Pitot Testing
Client:

Sweetwater Authority

Emerg. Phone #: 911

Contact Person: Davis Doane

Title: Plant Maintenance Supervisor

Phone: (619) 409-6807

Test Supervisor: Asher Budka

Title: Project Manager

Phone: (219) 405-2364

Account Name:

20" Effluent Mag (Pumps 3 & 4)

Building Name: Richard A Reynolds Gnd Wtr Desal Plant

Address: 3066 N 2nd Ave Chula Vista, CA 91910

Meter Location: Above Gnd west of plant by Discharge Pumps
O2 Level: N/A

Confined Space: No
Fall Protection?: N/A

Gas Present: N/A

OK to Enter: N/A

Pumped Vault?: N/A

Test Date: 9/12/2018

Time: 11:28:03 AM

Meter Brand: Sparling
Size: 20 in

Ventilation Required?: N/A
Technicians: Blake Winland

Type: MAG

Supervisor: Asher Budka

S/N:

Model: TigerMagEP

Meter Coeff:

Venturi Coeff:

Meter Range:

Sensor 1 Brand: N/A

Sensor Scaling:

S/N:

Model:

Sensor 2 Brand: N/A

Sensor Scaling:

S/N:

Model:

O2 Level:

Gas Present:

OK to Enter:

Location:
Confined Space:

Tap Location: Above Gnd upstream of meter
O2 Level: N/A

Address: Same as meter

Confined Space: No

Fall Protection?: N/A

Gas Present: N/A

Pumped Vault?: N/A

Corp Size: 2.00 in
Corp Adaptors: 2" IP to 1.25"
Rod Length: 4.0 ft

OK to Enter: N/A
Ventilation Required?: N/A

Pipe Material: Steel

Measured
19 3/16 in
Diameter:
Area Tested: 1.978 sq.ft

Nom. Diameter: 20 in

Dir. of Flow: North
Recorder #: 20268116

File Name: DESAL.20inch.pump3and4.091218

GPM vs. Time
4,000
3,500
3,000
2,500
2,000
1,500
1,000
500
0

Pipe Factor:

0.996

Test Start Time:

9/12/18 11:28

Test End Time:

9/12/18 11:38

Traverse

Metered Volume:

28,827

Gallons

Flow Rate:

2,878

GPM

4.14

MGD

11
9
7
5

METER READINGS

3

253,000 Gal

1
0.00

1.00

2.00

Test Accuracy:

3.00

Pitot Volume:

29,892

Gallons

Flow Rate:

2,984

GPM

4.30

MGD

3.31

ft/s

4.00

96.4%

Comments:
The meter(s) in this setting failed to test within AWWA accuracy limits derived from AWWA M6.
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M.E. Simpson Company, Inc. - Polcon® Pitot Testing
Client:

Sweetwater Authority

Emerg. Phone #: 911

Contact Person: Davis Doane

Title: Plant Maintenance Supervisor

Phone: (619) 409-6807

Test Supervisor: Asher Budka

Title: Project Manager

Phone: (219) 405-2364

Account Name:

20" Effluent Mag (Pump 6)

Building Name: Richard A Reynolds Gnd Wtr Desal Plant

Address: 3066 N 2nd Ave Chula Vista, CA 91910

Meter Location: Above Gnd west of plant by Discharge Pumps
O2 Level: N/A

Confined Space: No
Fall Protection?: N/A

Gas Present: N/A

OK to Enter: N/A

Pumped Vault?: N/A

Test Date: 9/12/2018

Time: 10:51:08 AM

Meter Brand: Sparling
Size: 20 in

Ventilation Required?: N/A
Technicians: Blake Winland

Type: MAG

Supervisor: Asher Budka

S/N:

Model: TigerMagEP

Meter Coeff:

Venturi Coeff:

Meter Range:

Sensor 1 Brand: N/A

Sensor Scaling:

S/N:

Model:

Sensor 2 Brand: N/A

Sensor Scaling:

S/N:

Model:

O2 Level:

Gas Present:

OK to Enter:

Location:
Confined Space:

Tap Location: Above Gnd upstream of meter
O2 Level: N/A

Address: Same as meter

Confined Space: No

Fall Protection?: N/A

Gas Present: N/A

Pumped Vault?: N/A

Corp Size: 2.00 in
Corp Adaptors: 2" IP to 1.25"
Rod Length: 4.0 ft

OK to Enter: N/A
Ventilation Required?: N/A

Pipe Material: Steel

Measured
19 3/16 in
Diameter:
Area Tested: 1.978 sq.ft

Nom. Diameter: 20 in

Dir. of Flow: North
Recorder #: 20268116

File Name: DESAL.20inch.pump6.091218

GPM vs. Time
1,800
1,600
1,400
1,200
1,000
800
600
400
200
0

Pipe Factor:

0.944

Test Start Time:

9/12/18 10:51

Test End Time:

9/12/18 11:01

Traverse

Metered Volume:

16,166

Flow Rate:

1,614

GPM

2.32

MGD

11

Gallons

9
7
5

METER READINGS

3

171,000 Gal

1
0.00

0.50

Pitot Volume:

15,865

Flow Rate:

1,584

Gallons
GPM

2.28

MGD

1.76

ft/s

1.00

Test Accuracy: 101.9%
Comments:
The meter(s) in this setting tested within AWWA accuracy limits derived from AWWA M6.

52

M.E. Simpson Company, Inc. - Polcon® Pitot Testing
Client:

Sweetwater Authority

Emerg. Phone #: 911

Contact Person: Davis Doane

Title: Plant Maintenance Supervisor

Phone: (619) 409-6807

Test Supervisor: Asher Budka

Title: Project Manager

Phone: (219) 405-2364

Account Name:

42" Gravity Effluent (10MGD Test)

Building Name: Robert A Perdue WTP

Address: 100 Lakeview Ave Spring Valley CA

Meter Location: In open Atmosphere Pit
O2 Level: N/A

Confined Space: No
Fall Protection?: No

Gas Present: N/A

OK to Enter: Yes

Pumped Vault?: No

Test Date: 9/11/2018

Ventilation Required?: No

Time: 11:26:58 AM

Meter Brand: ?

Technicians: Blake Winland

Type: Venturi

Size: 42" x?

Supervisor: Asher Budka

S/N: ?

Meter Coeff: ?

Model: ?

Venturi Coeff: ?

Meter Range: 65MGD

Sensor 1 Brand: Endress+Hauser

Sensor Scaling: 0-61.85

S/N: 1H00181

Model: PMD230

Sensor 2 Brand: N/A

Sensor Scaling:

S/N:

Model:

Location: Meter Pit
O2 Level: N/A

Confined Space: No

Gas Present: N/A

Tap Location: Down hill from meter on side of pipe above gnd
O2 Level: N/A

Confined Space: No

Fall Protection?: N/A

Address: Same as meter
Gas Present: N/A

Pumped Vault?: N/A

Corp Size: 1"

Rod Length: 6'

OK to Enter: Yes
Ventilation Required?: N/A

Pipe Material: Steel

Corp Adaptors: 1" to 1 1/4"

OK to Enter: Yes

Measured
40 12/16 in
Diameter:
Area Tested: 8.993 sq.ft

Nom. Diameter: 42 in

Dir. of Flow: West
Recorder #: 20268116

File Name: PerdueWTP.42inch.Venturi.10MGD.091118

GPM vs. Time
9,000
8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000
0

Pipe Factor:

0.861

Test Start Time:

9/11/18 11:26

Test End Time:

9/11/18 11:36

Traverse

65,872

Gallons

Flow Rate:

6,587

GPM

9.49

MGD

11
9
7
5

METER READINGS

Metered Volume:

Pitot Volume:

61,222

Flow Rate:

6,122

GPM

8.82

MGD

1.50

ft/s

3

Gallons

1
0.00

1.00

2.00

3.00

4.00

Test Accuracy: 107.6%
Comments:
The meter(s) in this setting failed to test within AWWA accuracy limits derived from AWWA M6.
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M.E. Simpson Company, Inc. - Polcon® Pitot Testing
Client:

Sweetwater Authority

Emerg. Phone #: 911

Contact Person: Davis Doane

Title: Plant Maintenance Supervisor

Phone: (619) 409-6807

Test Supervisor: Asher Budka

Title: Project Manager

Phone: (219) 405-2364

Account Name:

42" Gravity Effluent (15MGD Test)

Building Name: Robert A Perdue WTP

Address: 100 Lakeview Ave Spring Valley CA

Meter Location: In open Atmosphere Pit
O2 Level: N/A

Confined Space: No
Fall Protection?: No

Gas Present: N/A

OK to Enter: Yes

Pumped Vault?: No

Test Date: 9/11/2018

Ventilation Required?: No

Time: 11:52:10 AM

Meter Brand: ?

Technicians: Blake Winland

Type: Venturi

Size: 42" x?

Supervisor: Asher Budka

S/N: ?

Meter Coeff: ?

Model: ?

Venturi Coeff: ?

Meter Range: 65MGD

Sensor 1 Brand: Endress+Hauser

Sensor Scaling: 0-61.85

S/N: 1H00181

Model: PMD230

Sensor 2 Brand: N/A

Sensor Scaling:

S/N:

Model:

Location: Meter Pit
O2 Level: N/A

Confined Space: No

Gas Present: N/A

Tap Location: Down hill from meter on side of pipe above gnd
O2 Level: N/A

Confined Space: No

Fall Protection?: N/A

OK to Enter: Yes

Address: Same as meter
Gas Present: N/A

OK to Enter: Yes

Pumped Vault?: N/A

Corp Size: 1"

Ventilation Required?: N/A

Pipe Material: Steel

Corp Adaptors: 1" to 1 1/4"
Rod Length: 6'

Measured
40 12/16 in
Diameter:
Area Tested: 8.993 sq.ft

Nom. Diameter: 42 in

Dir. of Flow: West
Recorder #: 20268116

File Name: PerdueWTP.42inch.Venturi.15MGD.091118

GPM vs. Time
12,000
10,000
8,000
6,000
4,000
2,000
0

Pipe Factor:

0.861

Test Start Time:

9/11/18 11:52

Test End Time:

9/11/18 12:02

Traverse

101,620

Flow Rate:

10,145

GPM

14.61

MGD

11

Gallons

9
7
5

METER READINGS

Metered Volume:

Pitot Volume:

102,028

Gallons

Flow Rate:

10,186

GPM

3

14.67

MGD

2.50

ft/s

1
0.00

1.00

2.00

Test Accuracy:

3.00

4.00

99.6%

Comments:
The meter(s) in this setting tested within AWWA accuracy limits derived from AWWA M6.

54

M.E. Simpson Company, Inc. - Polcon® Pitot Testing
Client:

Sweetwater Authority

Emerg. Phone #: 911

Contact Person: Davis Doane

Title: Plant Maintenance Supervisor

Phone: (619) 409-6807

Test Supervisor: Asher Budka

Title: Project Manager

Phone: (219) 405-2364

Account Name:

42" Gravity Effluent (20MGD Test)

Building Name: Robert A Perdue WTP

Address: 100 Lakeview Ave Spring Valley CA

Meter Location: In open Atmosphere Pit
O2 Level: N/A

Confined Space: No
Fall Protection?: No

Gas Present: N/A

OK to Enter: Yes

Pumped Vault?: No

Test Date: 9/11/2018

Ventilation Required?: No

Time: 10:27:00 AM

Meter Brand: ?

Technicians: Blake Winland

Type: Venturi

Size: 42" x?

Supervisor: Asher Budka

S/N: ?

Meter Coeff: ?

Model: ?

Venturi Coeff: ?

Meter Range: 65MGD

Sensor 1 Brand: Endress+Hauser

Sensor Scaling: 0-61.85

S/N: 1H00181

Model: PMD230

Sensor 2 Brand: N/A

Sensor Scaling:

S/N:

Model:

Location: Meter Pit
O2 Level: N/A

Confined Space: No

Gas Present: N/A

Tap Location: Down hill from meter on side of pipe above gnd
O2 Level: N/A

Confined Space: No

Fall Protection?: N/A

Address: Same as meter
Gas Present: N/A

Pumped Vault?: N/A

Corp Size: 1"

Rod Length: 6'

OK to Enter: Yes
Ventilation Required?: N/A

Pipe Material: Steel

Corp Adaptors: 1" to 1 1/4"

OK to Enter: Yes

Measured
40 12/16 in
Diameter:
Area Tested: 8.993 sq.ft

Nom. Diameter: 42 in

Dir. of Flow: West
Recorder #: 20268116

File Name: PerdueWTP.42inch.Venturi.20MGD.091118

GPM vs. Time
16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000
0

Pipe Factor:

0.861

Test Start Time:

9/11/18 10:27

Test End Time:

9/11/18 10:37

Traverse

137,737

Flow Rate:

13,751

GPM

19.80

MGD

11

Gallons

9
7
5

METER READINGS

Metered Volume:

Pitot Volume:

131,082

Gallons

Flow Rate:

13,086

GPM

3

18.84

MGD

3.22

ft/s

1
0.00

1.00

2.00

3.00

4.00

Test Accuracy: 105.1%
Comments:
The meter(s) in this setting failed to test within AWWA accuracy limits derived from AWWA M6.
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M.E. Simpson Company, Inc. - Polcon® Pitot Testing
Client:

Sweetwater Authority

Emerg. Phone #: 911

Contact Person: Davis Doane

Title: Plant Maintenance Supervisor

Phone: (619) 409-6807

Test Supervisor: Asher Budka

Title: Project Manager

Phone: (219) 405-2364

Account Name:

42" Gravity Effluent (25MGD Test)

Building Name: Robert A Perdue WTP

Address: 100 Lakeview Ave Spring Valley CA

Meter Location: In open Atmosphere Pit
O2 Level: N/A

Confined Space: No
Fall Protection?: No

Gas Present: N/A

OK to Enter: Yes

Pumped Vault?: No

Test Date: 9/11/2018

Ventilation Required?: No

Time: 10:18:00 AM

Meter Brand: ?

Technicians: Blake Winland

Type: Venturi

Size: 42" x?

Supervisor: Asher Budka

S/N: ?

Meter Coeff: ?

Model: ?

Venturi Coeff: ?

Meter Range: 65MGD

Sensor 1 Brand: Endress+Hauser

Sensor Scaling: 0-61.85

S/N: 1H00181

Model: PMD230

Sensor 2 Brand: N/A

Sensor Scaling:

S/N:

Model:

Location: Meter Pit
O2 Level: N/A

Confined Space: No

Gas Present: N/A

Tap Location: Down hill from meter on side of pipe above gnd
O2 Level: N/A

Confined Space: No

Fall Protection?: N/A

Address: Same as meter
Gas Present: N/A

Pumped Vault?: N/A

Corp Size: 1"

Rod Length: 6'

OK to Enter: Yes
Ventilation Required?: N/A

Pipe Material: Steel

Corp Adaptors: 1" to 1 1/4"

OK to Enter: Yes

Measured
40 12/16 in
Diameter:
Area Tested: 8.993 sq.ft

Nom. Diameter: 42 in

Dir. of Flow: West
Recorder #: 20268116

File Name: PerdueWTP.42inch.Venturi.25MGD.091118

GPM vs. Time
18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000
0

Pipe Factor:

0.861

Test Start Time:

9/11/18 10:18

Test End Time:

9/11/18 10:23

Traverse

82,905

Gallons

Flow Rate:

16,526

GPM

23.80

MGD

Pitot Volume:

78,867

Gallons

Flow Rate:

15,721

GPM

11
9
7
5

METER READINGS

Metered Volume:

3

22.64

MGD

3.86

ft/s

1
0.00

1.00

2.00

3.00

4.00

Test Accuracy: 105.1%
Comments:
The meter(s) in this setting failed to test within AWWA accuracy limits derived from AWWA M6.

56

AGREEMENT FOR SERVICES
BETWEEN SWEETWATER AUTHORITY
[**CLICK & TYPE CONSULTANT NAME**]

Exhibit “C”
This Agreement is made and entered into this__ day of ______________ 20__ by and
between SWEETWATER AUTHORITY (hereinafter referred to as the “Authority”), a joint powers
agency operating under the Irrigation District Law, Water Code § 20500 et seq., and
[**CLICK & TYPE CONSULTANT NAME**] (hereinafter referred to as “Consultant”).
RECITALS
A.

The Authority is a public agency of the State of California and is in need of professional
services for the following project: [**CLICK & TYPE PROJECT NAME**] (hereinafter
referred to as “the Project”).

B.

Consultant is duly licensed and has the necessary qualifications to provide such services.

C.

The parties desire by this Agreement to establish the terms for the Authority to retain
Consultant to provide the services described herein.
AGREEMENT

NOW, THEREFORE, IT IS AGREED AS FOLLOWS:
1.

Services

1.1
Consultant shall provide the Authority with the services described in the Scope of
Services attached hereto as Exhibit “A” and by this reference incorporated herein (“Services”).
Consultant warrants that it will perform the Services as set forth herein in a competent,
professional and satisfactory manner.
1.2
At any time during the term of this Agreement, the Authority may request changes
in the Scope of Services, and any such change shall be processed by the Authority in the following
manner: a letter outlining the changes shall be forwarded to the Authority by Consultant with a
statement of estimated changes in fee or time schedule. An amendment to the Agreement shall
be prepared by the Authority and executed by both parties before performance of such services
or the Authority will not be required to pay for the changes in the scope of work. Such amendment
shall not render ineffective or invalidate unaffected portions of this Agreement.
2.

Compensation

2.1
Subject to paragraph 2.2 below, the Authority shall pay for such Services in
accordance with the Schedule of Charges set forth in Exhibit “B” and by this reference
incorporated herein.
2.2
Unless otherwise provide herein, Consultant will perform services on a time and
material basis. In no event shall the total amount paid for services rendered by Consultant
pursuant to Exhibit “A” exceed the sum of $[**CLICK & TYPE AMOUNT**] . Periodic payments
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AGREEMENT FOR SERVICES
BETWEEN SWEETWATER AUTHORITY
AND
[**CLICK AND TYPE CONSULTANT NAME**]
shall be made within thirty (30) days of receipt of an undisputed statement for services rendered.
Payments to Consultant for work performed will be made on a monthly billing basis.
2.3
3.

Payment shall not constitute acceptance of any work completed by Consultant.

Time of Performance

3.1
Consultant shall perform its services hereunder in a prompt and timely manner, in
accordance with the Activity Schedule shown in Exhibit “C,” and shall commence performance
upon receipt of the written Notice to Proceed from the Authority. The Notice to Proceed shall set
forth the date of commencement of work. Consultant shall confer as requested with Authority
representatives to review progress of work elements, adherence to work schedule, coordination
of work, scheduling of review and resolution of problems which may develop.
3.2
Neither the Authority nor Consultant shall be considered in default of this
Agreement for delays in performance caused by circumstances beyond the reasonable control of
the non-performing party. For purposes of this Agreement, such circumstances include, but are
not limited to, abnormal weather conditions, floods, earthquakes, fire, epidemics, war, riots, and
other civil disturbances; strikes, lockouts, work slowdowns, and other labor disturbances,
sabotage, or judicial restraint.
3.3
Should such circumstances occur, the non-performing party shall, within a
reasonable time of being prevented from performing, give written notice to the other party
describing the circumstances preventing continued performance and the efforts being made to
resume performance of this Agreement.
4.

California Labor Code Requirements

4.1
Consultant is aware of the requirements of California Labor Code Sections 1720
et seq and 1770 et seq., which require the payment of prevailing wage rates and the performance
of other requirements on certain “public works” and “maintenance” projects. If the services are
being performed as part of an applicable “public works” or “maintenance” project, as defined by
the Prevailing Wage Laws, and if the total compensation is $1,000 or more, Consultant agrees to
fully comply with such Prevailing Wage Laws, if applicable. Consultant shall defend, indemnify
and hold the Authority, its elected officials, officers, employees and agents free and harmless
from any claims, liabilities, costs, penalties or interest arising out of any failure or alleged failure
to comply with the Prevailing Wage Laws. It shall be mandatory upon Consultant and all
subconsultants to comply with all California Labor Code provisions, which include but are not
limited to prevailing wages, employment of apprentices, hours of labor and debarment of
contractors and subcontractors.
4.2
If the services are being performed as part of an applicable “public works” or
“maintenance” project, in addition to the foregoing, then pursuant to Labor Code sections 1725.5
and 1771.1, Consultant and all subconsultants must be registered with the Department of
Industrial Relations (“DIR”). Consultant shall maintain registration for the duration of the Project
and require the same of any subconsultants. This Project may also be subject to compliance
monitoring and enforcement by the DIR. It shall be Consultant’s sole responsibility to comply with
all applicable registration and labor compliance requirements, including the submission of payroll
records directly to the DIR.
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AGREEMENT FOR SERVICES
BETWEEN SWEETWATER AUTHORITY
AND
[**CLICK AND TYPE CONSULTANT NAME**]
5.

Standard of Care

Consultant’s services will be performed in accordance with generally accepted
professional practices and principles and in a manner consistent with the level of care and skill
ordinarily exercised by members of the profession currently practicing under similar conditions.
6.

Insurance

[**SWA RISK MANAGER TO REVIEW INSURANCE LIMITS PROJECT BY PROJECT BASIS**]
[**ESPECIALLY THE REQUIREMENT THROUGHOUT TO MAINTAIN THE INSURANCE FOR
“24 months following the effective date of the project completion”**]
6.1
Minimum Insurance Requirements: Consultant shall procure and maintain for the
duration of the contract and for a minimum of twenty-four (24) months following the date of the
Project completion and acceptance by the Authority, insurance against claims for injuries or death
to persons or damages to property which may arise from or in connection with the performance
of the work hereunder and the results of that work by the Consultant, his agents, representatives,
employees or sub-contractors.
6.2

Coverage: Coverage shall be at least as broad as the following:

6.2.1 Commercial General Liability (CGL): Insurance Services Office (ISO)
Commercial General Liability Coverage (Occurrence Form CG 00 01) including products and
completed operations, property damage, bodily injury, personal and advertising injury with limit of
at least two million dollars ($2,000,000) per occurrence or the full per occurrence limits of the
policies available, whichever is greater. If a general aggregate limit applies, either the general
aggregate limit shall apply separately to this project/location (coverage as broad as the ISO CG
25 03, or ISO CG 25 04 endorsement provided to the Authority) or the general aggregate limit
shall be at least twice the required occurrence limit or Four million dollars ($4,000,000).
(a)
Required Provisions: The General Liability policy must contain, or
be endorsed to contain, the following provisions:
(i)
Additional Insured Status: Authority, its directors, officers,
employees, and authorized volunteers are to be given insured status (at least as broad as ISO
Form CG 20 10 10 01), with respect to liability arising out of work or operations performed by or
on behalf of the Consultant including materials, parts, or equipment furnished in connection with
such work or operations.
(ii)
Primary Coverage: For any claims related to this project,
the Consultant’s insurance coverage shall be primary at least as broad as ISO CG 20 01 04 13
as respects to the Authority, its directors, officers, employees and authorized volunteers. Any
insurance or self-insurance maintained by the Authority its directors, officers, employees and
authorized volunteers shall be excess of the Consultant’s insurance and shall not contribute with
it.
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AGREEMENT FOR SERVICES
BETWEEN SWEETWATER AUTHORITY
AND
[**CLICK AND TYPE CONSULTANT NAME**]
6.2.2 "[**SWA RISK MANAGER TO DETERMINE IF NEEDED **]" Automobile
Liability - Insurance Services Office (ISO) Business Auto Coverage (Form CA 00 01), covering
Symbol 1 (any auto) or if Consultant has no owned autos, Symbol 8 (hired) and 9 (non-owned)
with limit of one million dollars ($1,000,000) for bodily injury and property damage each accident.
6.2.3 Workers' Compensation Insurance - As required by the State of California,
with Statutory Limits, and Employer’s Liability Insurance with limit of no less than $1,000,000 per
accident for bodily injury or disease. By his/her signature hereunder, Consultant certifies that
he/she is aware of the provisions of Section 3700 of the California Labor Code which require
every employer to be insured against liability for workers’ compensation or to undertake selfinsurance in accordance with the provisions of that code, and he/she will comply with such
provisions before commencing the performance of the work of this agreement.
(a)
Waiver of Subrogation: The Workers’ Compensation Policy shall
be endorsed with a waiver of subrogation in the favor of the Authority for all work performed by
Consultant, its employees, agents and sub-consultants. The Insurer(s) agree to waive all rights
of subrogation against the Authority, its elected or appointed officers, officials, agents, authorized
volunteers and employees for losses paid under the terms of the policy which arise from work
performed by the Consultant; but this provision applies regardless of whether or not the Authority
has received a Waiver of Subrogation from the insurer.
6.2.4 Professional
"[**SWA RISK MANAGER TO DETERMINE IF NEEDED **]" Liability - (Also known as Errors &
Omission) Insurance appropriate to the Consultant profession, with limits no less than $1,000,000
per occurrence or claim, and $2,000,000 policy aggregate.
(a)

If Claims Made Policies:

(i)
The Retroactive Date must be shown and must be before
the date of the contract or the beginning of contract work.
(ii)
Insurance must be maintained and evidence of insurance
must be provided for at least five (5) years after completion of the contract of work.
(iii)
If coverage is canceled or non-renewed, and not replaced
with another claims-made policy form with a Retroactive Date prior to the contract effective
date, the Consultant must purchase “extended reporting” coverage for a minimum of five (5) years
after completion of contract work.
6.2.5 "[**FOR TECHNOLOGY VENDOR-PROVIDERS **]" Cyber Liability
Insurance (Technology Professional Liability – Errors and Omissions) - limits not less than
$2,000,000 per occurrence or claim, and $2,000,000 aggregate or the full per occurrence limits of
the policies available, whichever is greater. Coverage shall be sufficiently broad to respond to the
duties and obligations as is undertaken by Consultant in this Agreement and shall include, but not
be limited to, claims involving infringement of intellectual property, including but not limited to
infringement of copyright, trademark, trade dress, invasion of privacy violations, information theft,
damage to or destruction of electronic information, release of private information, alteration of
electronic information, extortion and network security. The policy shall provide coverage for breach
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AGREEMENT FOR SERVICES
BETWEEN SWEETWATER AUTHORITY
AND
[**CLICK AND TYPE CONSULTANT NAME**]
response costs as well as regulatory fines and penalties as well as credit monitoring expenses with
limits sufficient to respond to these obligations.
6.3

Other Required Provisions

6.3.1 If the Consultant maintains broader coverage and/or higher limits than the
minimums shown above, the Authority requires and shall be entitled to the broader coverage
and/or higher limits maintained by the Consultant. Any available insurance proceeds in excess of
the specified minimum limits of insurance and coverage shall be available to the Authority.
6.3.2 Policy limits shall not be less than the minimum limits described above. The
limits of insurance required by this Agreement may be satisfied by a combination of primary, and
umbrella or excess insurance. Each umbrella or excess policy shall follow the same provisions
as the primary policy.
6.3.3 Any failure to comply with reporting or other provisions of the policies
including breaches of warranties shall not affect coverage provided to the Authority its Board and
each member of the Board, its officers, employees, agents, and the Authority’s designated
volunteers.
6.3.4 Consultant’s insurance shall apply separately to each insured against
whom claim is made or suit is brought, except with respect to the limits of the insurer’s liability.
6.3.5 Each insurance policy required above shall provide that coverage shall not
be canceled, except with notice to the Authority.
6.4
Deductibles and Self-Insured Retentions - Insurance deductibles or self-insured
retentions must be declared to and approved by the Authority. The Authority may require the
Consultant to provide proof of ability to pay losses and related investigations, claim administration,
and defense expenses within the retention.
6.4.1 At the election of the Authority, Consultant shall either 1) reduce or
eliminate such deductibles or self-insured retentions, or 2) procure a bond which guarantees
payment of losses and related investigations, claims administration, and defense costs and
expenses.
6.4.2 Policies containing any self-insured retention (SIR) provision shall provide
or be endorsed to provide, that the self-insured retention may be satisfied by either the named
insured or Authority.

6.5
Acceptability of Insurers - Any insurance carrier providing insurance coverage
required by the Contract Documents shall be admitted to and authorized to do business in the
State of California and maintain an agent for process within the state, unless waived, in writing,
by the Authority Risk Manager. Carrier(s) shall have an A.M. Best rating of not less than an A: VII
or better, or as otherwise approved by the Authority Risk Manager.
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AGREEMENT FOR SERVICES
BETWEEN SWEETWATER AUTHORITY
AND
[**CLICK AND TYPE CONSULTANT NAME**]
6.6
Verification of Coverage - Consultant shall furnish the Authority with certificates
(Acord Form 25 or equivalent) and amendatory endorsements, declarations page(s) listing all
policy endorsements or copies of the applicable policy language effecting coverage required by
this Agreement. Blanket endorsements are accepted with language that states “as required by
contract”. All certificates and endorsements are to be received and approved by the Authority
before work commences.
6.6.1

Such evidence shall include the following:

(a)
Additional insured endorsements with primary & non-contributory
wording for each policy providing General Liability coverage
(b)

Workers’ Compensation waiver of subrogation

6.6.2 All of the insurance shall be provided on policy forms and through
companies satisfactory to the Authority. However, failure to obtain the required documents prior
to the work beginning shall not waive the Consultant’s obligation to provide them. The Authority
reserves the right to obtain complete, certified copies of all required insurance policies, at any
time.
6.7
Continuation of Coverage - Consultant shall, upon demand of the Authority deliver
evidence of coverage showing continuation of coverage for not less than 24 months for all policies,
and not less than (5) years for claims made policies, following the termination or completion of
this Agreement. Consultant further waives all rights of subrogation under this agreement. When
any of the required coverages expire during the term of this agreement, Consultant shall deliver the
renewal certificate(s) including the general liability additional insured endorsement and evidence
of waiver of rights of subrogation against the Authority to the Authority at least ten (10) days prior to
the expiration date. Failure to continually satisfy the Insurance requirements is a material breach
of contract.
6.8
Sub-Consultants - In the event that Consultant employs other consultants (subconsultants) as part of the work covered by this agreement, it shall be Consultant’s responsibility
to require, verify and confirm that each sub-consultant meets the minimum insurance
requirements specified above. Consultant shall, upon demand of the Authority, deliver to the
Authority copies such policy or policies of insurance and the receipts for payment of premiums
thereon.
6.9
The Authority reserves the right to modify these insurance requirements, including
limits, based on the nature of the risk, prior experience, insurer, coverage or other circumstances.
7.

Indemnification

7.1
To the fullest extent permitted by law, Consultant shall defend (with counsel of the
Authority’s choosing), indemnify and hold the Authority, its officials, officers, employees,
volunteers, and agents free and harmless from any and all claims, demands, causes of action,
costs, expenses, liability, loss, damage or injury of any kind, in law or equity, to property or
persons, including wrongful death, in any manner arising out of, pertaining to, or incident to any
acts, errors or omissions, or willful misconduct of Consultant, its officials, officers, employees,
subcontractors, consultants or agents in connection with the performance of Consultant’s
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Services, the Project or this Agreement, including without limitation the payment of all damages,
expert witness fees and attorneys’ fees and other related costs and expenses. Consultant’s
obligation to indemnify shall not be restricted to insurance proceeds, if any, received by
Consultant, the Authority, its officials, officers, employees, agents, or volunteers.
7.2
To the extent required by Civil Code section 2782.8, which is fully incorporated
herein, Consultant’s obligations under the above indemnity shall be limited to claims that arise
out of, pertain to, or relate to the negligence, recklessness, or willful misconduct of Consultant,
but shall not otherwise be reduced. If Consultant’s obligations to defend, indemnify, and/or hold
harmless arise out of Consultant’s performance as a “design professional” (as that term is defined
under Civil Code section 2782.8), then upon Consultant obtaining a final adjudication that liability
under a claim is caused by the comparative active negligence or willful misconduct of the
Authority, Consultant’s obligations shall be reduced in proportion to the established comparative
liability of the Authority and shall not exceed Consultant’s proportionate percentage of fault.
8.

Termination or Abandonment

8.1
The Authority has the right to terminate or abandon any portion or all of the work
under this Agreement by giving ten (10) calendar days written notice to Consultant. In such event,
the Authority shall be immediately given title and possession to all original field notes, drawings
and specifications, written reports, and other documents produced or developed for that portion
of the work completed, and/or being abandoned. The Authority shall pay Consultant the
reasonable value of services rendered for any portion of the work completed prior to termination.
If said termination occurs prior to completion of any task for the Project for which a payment
request has not been received, the charge for services performed during such task shall be the
reasonable value of such services, based on an amount mutually agreed to by the Authority and
Consultant of the portion of such task completed but not paid prior to said termination. The
Authority shall not be liable for any costs other than the charges or portions thereof, which are
specified herein. Consultant shall not be entitled to payment for unperformed services, and shall
not be entitled to damages or compensation for termination of work.
8.2
Consultant may terminate its obligation to provide further services under this
Agreement upon thirty (30) calendar days’ written notice to the Authority only in the event of
substantial failure by Authority to perform in accordance with the terms of this Agreement through
no fault of Consultant.
9.

Compliance with All Laws.

9.1
Consultant shall comply with all applicable laws, ordinances, codes, and
regulations of the federal, state, and local government.
9.2
Consultant shall assist the Authority in obtaining and maintaining all permits
required by federal, state, and local regulatory agencies.
9.3
Consultant is responsible for all costs of clean up and/or removal of hazardous and
toxic substances spilled as a result of its services or operations performed under this Agreement.
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10.

Organization

Consultant shall assign "[**CLICK & TYPE PM NAME**]" as the Project Manager. The
Project Manager shall not be removed from the Project or reassigned without the prior written
consent of the Authority.
11.

Maintenance of Records

Books, documents, papers, accounting records, and other evidence pertaining to costs
incurred shall be maintained by Consultant and made available at all reasonable times during the
Agreement period and for four (4) years from the date of final payment under the Agreement for
inspection by the Authority.
12.

Job Site Responsibility.

If the services covered by this Agreement involve a construction phase of the Project, the
Authority agrees that in accordance with generally accepted construction practices, the
construction contractor will be required to assume sole and complete responsibility for job site
conditions during the course of construction of the Project, including safety of all persons and
property, and that this requirement shall be made to apply continuously and not be limited to
normal working hours. Consultant shall not have control over or charge of, and shall not be
responsible for, construction means, methods, techniques, sequences, or procedures, as these
are solely the responsibility of the construction contractor.
13.

Assignment and Subconsultants

Consultant shall not assign, sublet, or transfer this Agreement or any rights under or
interest in this Agreement without the written consent of the Authority, which may be withheld for
any reason. Nothing contained herein shall prevent Consultant from employing independent
associates, and subconsultants as Consultant may deem appropriate to assist in the performance
of services hereunder.
14.

Conflicts of Interest

Identify all existing and past financial relationships (including consulting agreements)
between [**CLICK & TYPE CONSULTANT NAME**] and members of the Authority’s Governing
Board, and entities for which said members are employed, or have an interest, both past and
present.
15.

General Provisions

15.1 Independent Consultant. Consultant is retained as an independent consultant and
is not an employee of Authority. No employee or agent of Consultant shall become an employee
of the Authority. The work to be performed shall be in accordance with the work described in
Exhibit “A,” subject to such directions and amendments from the Authority as herein provided.
15.2 Notice. All notices permitted or required under this Contract shall be given at the
following address, or at such other address as the parties may provide in writing for this purpose:
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AGREEMENT FOR SERVICES
BETWEEN SWEETWATER AUTHORITY
AND
[**CLICK AND TYPE CONSULTANT NAME**]
Authority:
SWEETWATER AUTHORITY
505 Garrett Ave
Chula Vista, CA 91910
Attn: [**CLICK & TYPE MANAGER**]

Consultant:
[**CLICK
&
TYPE
ADDRESS**]
[**CLICK & TYPE COMPANY**]
Attn:[**CLICK & TYPE CONTACT**]

The parties may designate, in writing, other individuals to whom notice is to be
given. Notices shall be deemed to be received upon personal delivery to the addresses above; if
sent by overnight delivery, upon delivery as shown by delivery service records; if sent by facsimile,
upon receipt as confirmed by the sending facsimile equipment; if by United States Postal Service,
five days after deposit in the mail.
15.3 Severability. The unenforceability, invalidity or illegality of any provision(s) of this
Agreement shall not render other provisions of this Agreement unenforceable, invalid or illegal.
15.4 Integration. This Agreement represents the entire understanding of the Authority
and the Consultant as to those matters contained herein, and supersedes and cancels any prior
oral or written understanding, promises, or representations with respect to those matters covered
hereunder. This Agreement may not be modified or altered except in writing, signed by both
parties hereto. This is an integrated Agreement.
15.5 Survival. All rights and obligations hereunder that by their nature are to continue
after any expiration or termination of this Agreement, including, but not limited to, the
indemnification obligations, shall survive any such expiration or termination.
15.6 Time is of the Essence. Time shall be of the essence as to all dates and times of
performance contained in this Agreement.
15.7 Third Party Rights. Nothing in this Agreement shall be construed to give any rights
or benefits to anyone other than the Authority and Consultant.
15.8 Disputes. If any disputes should arise between the Parties concerning the work to
be done under this Agreement, the payments to be made, or the manner of accomplishment of
the work, Consultant shall nevertheless proceed to perform the work as directed by the Authority
pending settlement of the dispute.
15.9 Laws, Venue, and Attorneys’ Fees. This Agreement shall be interpreted in
accordance with the laws of the State of California. If any action is brought to interpret or enforce
any term of this Agreement, the action shall be brought in a state or federal court situated in the
County of San Diego, State of California. In the event of any such litigation between the parties,
the prevailing party shall be entitled to recover all reasonable costs incurred, including reasonable
attorney’s fees, as determined by the court.
IN WITNESS WHEREOF, the parties have executed this Agreement as of the date first written
above.
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AGREEMENT FOR SERVICES
BETWEEN SWEETWATER AUTHORITY
AND
[**CLICK AND TYPE CONSULTANT NAME**]
SWEETWATER AUTHORITY

By:

[**CLICK & TYPE NAME**]

By:
(Authorized Representative of Consultant)

Name:
Title:

Name: [**CLICK & TYPE NAME**]
General Manager

Dated:

Title:

[**CLICK & TYPE TITLE**]

Dated:

Approved as to form:

Paula C. P. de Sousa
Legal Counsel
SWEETWATER AUTHORITY
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AGREEMENT FOR SERVICES
BETWEEN SWEETWATER AUTHORITY
AND
[**CLICK AND TYPE CONSULTANT NAME**]
EXHIBIT “A”
SCOPE OF WORK

[**CLICK & INSERT PROPOSED SCOPE OF WORK**]
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AGREEMENT FOR SERVICES
BETWEEN SWEETWATER AUTHORITY
AND
[**CLICK AND TYPE CONSULTANT NAME**]
EXHIBIT “B”
SCHEDULE OF CHARGES
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AGREEMENT FOR SERVICES
BETWEEN SWEETWATER AUTHORITY
AND
[**CLICK AND TYPE CONSULTANT NAME**]
EXHIBIT “C”
ACTIVITY SCHEDULE
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TO:

Governing Board (Engineering, Capital, and Development Services Committee)

FROM:

Carlos Quintero, General Manager
Justin Brazil, Director of Water Quality

DATE:

November 23, 2021

SUBJECT:

Consideration of Proposals for Updates to the Robert A. Perdue Water
Treatment Plant Facilities Master Plan

SUMMARY
At its September 8, 2021 meeting, the Board directed staff to issue a Request for
Proposals (RFP) for Updates to the Robert A. Perdue Water Treatment Plant Facilities
Master Plan (Perdue FMP) (Attachment 1). The last Perdue FMP was completed in
2016 (Attachment 2). Updating the Perdue FMP was included in the FY 2021-22
Strategic Workplan, and funds to perform the update were included in the FY 2021-22
Capital Budget. The Perdue FMP Update will review the recommendations of the 2016
Perdue Master Plan, measure the current treatment plant against its ability to meet
current and proposed (near-term) Safe Drinking Water Act (SDWA) and Clean Water
Act (CWA) regulations, review the integrity and capabilities of critical plant infrastructure
and processes to continue providing a safe and reliable drinking water supply, and
evaluate additional projects for future consideration.
The overarching goals of the Perdue FMP are as follows:







Ensure that any proposed future treatment/infrastructure improvements at the
Perdue WTP are based upon best available and cost-effective technologies.
Provide adequate compliance buffers for current and future known and
anticipated regulations.
Prioritize/develop an implementation plan/schedule for proposed capital
improvements.
Evaluate costs, benefits, and return of investment for each proposed upgrade.
Provide tangible, cost-effective water quality benefits to the Authority’s
ratepayers.
Evaluate possible ways to maximize energy efficiency at the Perdue WTP.
Including items specific to the Perdue WTP identified in the DHK energy audit
(Attachment 3).
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Specific Projects to be Evaluated








On-Site Sodium Hypochlorite Generation
Liquid Ammonium Sulfate Conversion
Intake Tower Refurbishment
De-chlorination System for process discharges to Sweetwater Reservoir
Sewage Lift Station Relocation
Clearwell Replacement
Chlorinated Filter Backwash Evaluation

Outreach/Advertising
Following the Board’s approval to release the RFP, staff reached out and invited eleven
engineering firms to 30-minute virtual meeting sessions to solicit interest in the project
(Attachment 4). Seven of the eleven firms responded to the invite.
The RFP was released on October 5, 2021, and advertised on the Authority’s website
and ebidboard.com. The RFP was sent via email to all eleven engineering firms invited
to participate in the virtual meeting sessions.
Results
The RFP closed on November 5, 2021, at 5:00 p.m. The Authority received three
proposals in response to the RFP (Attachments 6-8): Carollo, Hazen and Sawyer, and
HDR. Staff reviewed the proposals and has found all of them to meet the required
qualifications. A summary of the fee proposals is provided in the table below
(Attachments 9-11).
Engineering Firm
Carollo
Hazen and Sawyer
HDR

Fee Proposal
$274,861
$299,859
$299,931

Consultant Selection Process (As Stated in the RFP)
The RFQ stated that using the established evaluation criteria (see table below and
Attachment 5), the Board or Committee will evaluate the proposals based on the firms’
personnel and organization, experience, and other information included in the proposal.
For firms that are deemed to be equally qualified, costs may be considered in the
selection process. The Board or Committee may choose to select a shortlist from the
proposals received based on proposal evaluation and conduct interviews of the
shortlisted firms. After the interviews, shortlisted firms may be re-evaluated and ranked
based upon the combined proposal/interview process or solely on the interview process.
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Category
Completeness of proposal in addressing requested
information
Qualifications and experience of the Consultant’s
personnel assigned
Firm’s experience relevant to the type of project
being considered
Approach to complete tasks identified in the Scope
of Work section

Maximum Points
20
25
25
30

PAST BOARD ACTIONS
September 8, 2021

The Governing Board directed staff to issue the Request for
Proposals as presented for updates to the Robert A. Perdue
Water Treatment Plant Facilities Master Plan.

June 9, 2021

The Governing Board adopted Resolution 21-14, Adopting a
Budget for FY 2021-22

FISCAL IMPACT
The FY 2021-22 Budget includes $300,000 for updates to the Robert A. Perdue Water
Treatment Plant Facilities Master Plan Update.
POLICY / STRATEGIC PLAN
Strategic Plan Goal #6: Administrative Effectiveness (AE) – Provide efficient and
effective administrative systems and procedures in accordance with best management
practices.


Objective AE2: Conduct master planning of major infrastructure to promote
innovation, ensure sustainability, and reliably and effectively plan and allocate
Authority resources.
o Update Perdue Water Treatment Plant Facility Master Plan.

ALTERNATIVES
1. Review and evaluate proposals received in response to the RFP, direct staff to enter
a contract with the highest-ranked firm in accordance with their fee proposal, and
make a recommendation for selection to the Governing Board.
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2. Review and evaluate proposals received in response to the RFP. Based on RFP
evaluation, select a short list and conduct interviews of the short-listed firms. After
the interviews, re-evaluate and rank the firms based on the combined RFP
evaluation/interview process, direct staff to enter a contract with the highest-ranked
firm in accordance with their fee proposal, and make a recommendation for selection
to the Governing Board.
3. Other direction as determined by the Governing Board.
RECOMMENDATION
Staff defers to the Governing Board.
ATTACHMENTS
1. Request for Proposals for Updates to the Robert A. Perdue Water Treatment Plant
Facilities Master Plan
2. Perdue Water Treatment Plant Site Facilities Master Plan (2016) (Electronic only)
3. DHK Energy Audit (Electronic only)
4. Contact/Invite List
5. Scoring Rubric
6. Carollo Proposal
7. Hazen and Sawyer Proposal
8. HDR Proposal
9. Carollo Fee Proposal
10. Hazen and Sawyer Fee Proposal
11. HDR Fee Proposal
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ATTACHMENT 1

October 5, 2021

Subject:

Request for Proposals for Updates to the Robert A. Perdue Water
Treatment Plant Facilities Master Plan

To whom It may concern:
Sweetwater Authority (Authority) is seeking a Consultant to prepare updates to the
Perdue Water Treatment Plant Facilities Master Plan (Perdue FMP).
The Authority encourages participation by local, small and/or disadvantaged
businesses. Persons or entities submitting a proposal in response to this Request for
Proposals (RFP) are referred to herein as “Consultant”, “Proposer” or “Responder”.
A. BACKGROUND INFORMATION
The Authority was formed in 1977 as a Joint Powers Agency between the City of
National City and the South Bay Irrigation District. The Authority serves potable water to
a population of approximately 200,000 in the City of National City, the western portion of
the City of Chula Vista, and the unincorporated areas of Bonita and Lincoln Acres, in
San Diego County, CA. The Authority’s service area covers approximately 36 square
miles. The Authority has several sources of water supply including surface water, fresh
and brackish groundwater, and raw and treated imported supplies purchased from the
San Diego County Water Authority (SDCWA).
Perdue Water Treatment Plant (WTP)
The Perdue WTP, located in Spring Valley, CA, has a rated capacity of 30 million
gallons per day (MGD) and is deemed a conventional water treatment plant. Several
upgrades have been performed over a period spanning from 2008-2016. Upgrades
have included the complete refurbishment and automation of the chemical feed
systems, including flow pacing; addition of variable frequency drives to selected pumps
at the raw water pump station; replacement of the filter underdrains, media replacement
and addition of air scour to the dual media filters; reconfiguration of the existing gravity
sedimentation basins to a dissolved air flotation system (DAF) system; and the addition
of a fluoridation system. These improvements also included physical infrastructure
upgrades of the plant electrical and controls systems. At this point, the Perdue WTP is
in excellent operating condition and is capable of meeting all regulatory requirements for
surface water treatment plants. Although several major upgrades have been performed
in the preceding years, other areas of the facility may need to be addressed to ensure
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the longevity of the treatment process from a water quality and system reliability
standpoint.
2016 Perdue WTP Site Facilities Master Plan Description
The focus of the 2016 Master Plan was to determine the nature and locations of future
infrastructure that may be required at the Perdue WTP such that the future facilities fit
within the existing plant boundaries, are capable of meeting 40 MGD of production, and
are capable of meeting anticipated future regulatory requirements. Future facilities and
projects evaluated included: replacement options for the filter wash water pipeline,
dredging Sweetwater Reservoir, solids handling, powdered activated carbon treatment,
low pressure membrane filtration, post membrane filtration granular activated carbon
contactors, enhanced/advanced oxidation processes, and clearwell replacement. A
copy of the 2016 Perdue WTP Master Plan is included in Exhibit A.
Projects Underway
Lake Aeration/Destratification System:
The Authority has allocated capital funds in FY 2021-22 for engineering design services
for an aeration/destratification system in Sweetwater Reservoir. Construction and
startup of this project are expected to occur in FY 2023-24 and FY 2024-25. An aeration
system will ensure consistent levels of dissolved oxygen and water quality throughout
the water column, which will improve the treatability of water in the reservoir by reducing
the occurrence of taste and odor causing algae blooms, reduce levels of dissolved
manganese (color), reduce nutrient loading from the sediment into the water column,
and improve the stability of the chloramine residual in the treated water by reducing total
organic carbon (TOC) levels.
Clearwell Effluent Meter Replacement:
The Authority has allocated capital funds in FY 2021-22 for engineering design services
to replace the clearwell effluent flow meter. The venturi meter currently in use is the
original from 1959. Over the past several years, production at the Perdue WTP has
dropped significantly due to lower water usage in the Authority’s service area and the
2017 expansion of the Authority’s Richard A. Reynolds Groundwater Desalination
Facility which increased production from 4 MGD to 10 MGD. Consequently, the current
venturi meter often registers inaccurate values at flows less than 10 MGD, which are
now typical at the Perdue WTP. The current type/size of venturi meter that is in place
was not designed to accurately measure flows in this range.

76

Re: Request for Proposals –Updates to the Robert A. Perdue Water Treatment Plant
Facilities Master Plan
October 5, 2021
Page 3 of 15
Projects Being Evaluated
Materials Dredging/Sand Mining:
The Authority’s Governing Board has selected a consultant to advise on materials
dredging and sand mining at Sweetwater Reservoir. Next steps will include a detailed
market/economic analysis, a review of environmental constraints and necessary
permits, and a review of provisions and constraints that would be necessary to keep
Sweetwater Reservoir operating as a drinking water supply throughout the duration of
the project.
Perdue FMP Update
The Perdue FMP Update will review the recommendations of the 2016 Perdue Master
Plan, measure the current treatment plant against its ability to meet current and
proposed (near-term) Safe Drinking Water Act (SDWA) and Clean Water Act (CWA)
regulations, and review the integrity and capabilities of critical plant infrastructure and
processes to continue providing a safe and reliable drinking water supply. The Perdue
FMP Update will review current operational practices/processes to examine
opportunities where the potential exists for power and chemical cost reductions, process
optimization, and installation of renewable energy sources. New projects will be
evaluated such as replacing the gaseous chlorine system with on-site sodium
hypochlorite generation, replacing the aqueous ammonia feed system with liquid
ammonium sulfate, Sweetwater Reservoir’s intake tower refurbishment, a dechlorination system for plant and clearwell flow to waste, evaluate options for the
relocation of the existing sewer lift station located near the clearwell, evaluate
replacement options for the clearwell, and evaluate the addition of a chlorinated filter
backwash.
The overarching goals of the Perdue FMP Update are as follows:
1. Ensure that any proposed future treatment/infrastructure improvements at the
Perdue WTP are based upon best available and cost-effective technologies.
2. Provide adequate compliance buffers for current and future known and
anticipated regulations.
3. Prioritize/develop an implementation plan/schedule for proposed capital
improvements.
4. Evaluate costs, benefits, and return of investment for each proposed upgrade.
5. Provide tangible, cost-effective water quality benefits to the Authority’s rate
payers.
6. Evaluate possible ways to maximize energy efficiency at the Perdue WTP.
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B. SCOPE OF WORK
The following is the proposed Scope of Work for updating the Perdue FMP.
Task 1 – Project Management
The Consultant’s Project Manager shall be responsible for all correspondence and
communication with Authority staff on a regular basis. The Consultant shall provide
project management services throughout the project, including management of any subconsultant work, preparation of billing statements, document control, record keeping,
and project budget and schedule tracking. The Consultant shall prepare a project
schedule and detailed outline for preparation of the Perdue Master Plan Update, track
project performance including budget and schedule, identify any outstanding issues,
and hold progress meetings/conference calls with Authority staff as needed.
Task 1 Deliverables
• Project schedule and detailed outline for preparation of the Perdue Master Plan
Update
• Progress meetings/conference calls, as needed
• Invoices and progress reports with each invoice
Task 2 – Kickoff Meeting, Data Collection and Review
The Consultant shall review the 2016 Perdue Master Plan and any other recent and/or
relevant documents (including data) to the project that are requested by the Consultant.
Review of the 2016 Perdue Master Plan shall be to ensure that it is current and reflects
the best available and cost-effective technologies needed for meeting future known and
anticipated regulatory requirements, and that the estimated capital costs are current.
Updates to the 2016 recommendations for future facilities and projects shall be
incorporated into the new master plan under task 7.
A project kickoff meeting will be held at the Perdue WTP to review the project schedule,
for the Consultant to visit the Perdue WTP Facility location, and to discuss any data
needs of the Consultant. The Perdue WTP is located at 100 Lakeview Ave, Spring
Valley, CA 91977.
The project schedule identified in Task 1 must be provided to Authority staff ahead of
the kickoff meeting. The Authority anticipates that progress meetings will be held as
needed to stay on schedule and inform Authority staff on the project’s progress, but
these meetings can be done through conference calls and the Consultant’s time spent
on these progress meetings shall be billed to Task 1 above.
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Task 2 Deliverables:
• Agenda for kickoff meeting and meeting minutes
• Data and documentation needs table/list
Task 3 – Review of Current Perdue WTP Processes
The Consultant shall review the current state of the Perdue WTP and its ability to
continue producing a safe and reliable water supply that meets current and near-term
(proposed) SDWA and CWA regulations. The review shall consider the age and
condition of equipment and unit processes, and make recommendations for
prioritization and replacement of key critical items and/or processes, including estimated
capital costs.
Task 3 Deliverables
•
•
•

Table showing age and condition of critical plant equipment/processes
Review of the current treatment processes to meet near-term (proposed) SDWA
and CWA regulations
Table showing prioritization and a timeline for replacement of key critical items
and/or processes, including estimated capital costs at present value as well as
costs at 5-year and 10-year predicted costs

Task 4 – Review Opportunities for Improving Efficiency
In 2021, the Authority contracted with DHK Engineers, Inc. (DHK) to perform an energy
audit of all Authority facilities. The report identified opportunities for energy savings at
the Perdue WTP such as equipping the wash water pumps used for filling the backwash
tank with variable frequency drives to reduce electrical loading and the installation of a
solar field to reduce electrical grid dependency. In addition to recommendations in the
DHK energy audit, the Consultant shall evaluate other opportunities for process
efficiencies that includes electrical, chemical, and process. The DHK energy audit is
provided in Exhibit B.
Task 4 Deliverables
•
•

Table identifying practical opportunities for electrical, chemical, and process
efficiency improvements
The table must include estimated capital costs and return on investment for the
projects listed
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Task 5a –Project Evaluation (On-Site Sodium Hypochlorite Generation)
The Perdue WTP currently uses a gaseous chlorine system with 1-ton storage
cylinders, evaporators, a pressure reducing/vacuum system, and chlorinators to deliver
chlorine to the process for disinfection (typically post filtration). A chlorine dioxide
generator uses a fraction of the gaseous chlorine, sodium chlorite, and water to make a
chlorine dioxide solution that is used as a pre-oxidant at the head of the treatment
process.
The Consultant shall review the scope, capital cost, and facility layout of an on-site
sodium hypochlorite generation system at the Perdue WTP to replace the existing
gaseous chlorine system. Consideration of the current chlorine dioxide system that
includes modification and/or replacement for compatibility with sodium hypochlorite
must be given.
Task 5a Deliverables
•
•
•
•
•

Process design criteria for the proposed process
Site plans utilizing Authority provided background of existing facilities including
piping and electrical services
Probable construction costs including present value as well as costs at 5-year
and 10-year predicted costs
Predicted operation and maintenance (O&M) costs at present value as well as
costs at 5-year and 10-year predicted costs
O&M cost comparison against the existing gaseous chlorine feed system

Task 5b –Project Evaluation (Liquid Ammonium Sulfate Conversion)
The Perdue WTP feeds chlorine and 19% aqueous ammonia concurrently post filtration
to form a monochloramine residual in the clearwell and distribution system. The current
system consists of a 6,000-gallon steel storage tank, scrubber system, and gear type
chemical feeders. The Consultant shall review the scope, capital cost, and facility layout
requirements to convert the process from aqueous ammonia to liquid ammonium
sulfate.
Task 5b Deliverables
•
•

Process design criteria for the proposed process
Site plans utilizing Authority provided background of existing facilities including
piping and electrical services
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•
•
•

Probable construction costs including present value as well as costs at 5-year
and 10-year predicted costs
Predicted operation and maintenance (O&M) costs at present value as well as
costs at 5-year and 10-year predicted costs
O&M cost comparison against the existing aqueous ammonia feed system

Task 5c –Project Evaluation (Intake Tower Refurbishment)
The intake tower for Sweetwater Reservoir is located adjacent to Sweetwater Dam.
Chlorine dioxide (or free chlorine if the ClO2 generator is down) is applied as a preoxidant inside of the intake structure. The tower has six intake cups that are staggered
by approximately 10 feet to allow operators to selectively withdraw water from a level
with the best water quality. The selected intake is screened to prevent debris and/or fish
from entering the treatment process, the remaining intakes are closed/secured with
heavy steel saucers when they are not in use. Operation of the saucers for selecting
withdrawal level is performed manually by a wire pulley system. Sediment levels near
the intake tower are estimated to be 30-40 feet thick, as such, the lowest two intakes
are currently covered with sediment and considered to be inoperable. The filter
backwash return is located near the intake structure and is the main reason for the high
levels of sediment in this portion of the reservoir. It has been observed that some
saucers do not seal the cups properly, allowing undesirable water to enter the intake
structure. Periodically, divers have to be contracted to seal the lower level intakes in the
anaerobic layer when they are not in use. Operations staff is interested in evaluating
what types of improvements are available to make selective withdrawal operations
easier/safer and better seal the cups that are not in use.
Task 5c Deliverables
•
•
•

Process design criteria for the proposed process refurbishment
Site plans utilizing Authority provided background of existing facilities including
piping and electrical services
Probable construction costs including present value as well as costs at 5-year
and 10-year predicted costs

Task 5d –Project Evaluation (De-chlorination System)
The 2016 Perdue MP evaluated a residuals/solids handling process that did not include
de-chlorination facilities. Operations staff is interested in evaluating facility requirements
for a de-chlorination facility to treat filter flow to waste and clearwell draining events. At
present, the Perdue WTP does not have de-chlorination facilities, all necessary
operations are conducted manually.
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Task 5d Deliverables
•
•
•
•

Process design criteria for the proposed process
Site plans utilizing Authority provided background of existing facilities including
piping and electrical services
Probable construction costs including present value as well as costs at 5-year
and 10-year predicted costs
Predicted operation and maintenance (O&M) costs at present value as well as
costs at 5-year and 10-year predicted costs.

Task 5e –Project Evaluation (Sewage Lift Station Relocation)
Due to the location of the Perdue WTP, sewage needs to be pumped to the County of
San Diego’s sewer system. The station is currently located below grade to the west of
the clearwell. When evaluating where to relocate the lift station, consideration must be
given to the lateral distance between the clearwell and any other structures and/or
conveyances of water related to the treatment process. Containment of spills must also
be considered to protect both the drinking water supply and environment.
Task 5e Deliverables
•
•
•

Process design criteria for the proposed process
Site plans utilizing Authority provided background of existing facilities including
piping and electrical services
Probable construction costs including present value as well as costs at 5-year
and 10-year predicted costs

Task 5f –Project Evaluation (Clearwell Replacement)
The 2016 Perdue Master Plan considered replacement of the 10 MG clearwell, which is
the original from 1960. The consultant shall review the clearwell replacement concept
from the previous master plan, review reports of recent inspections/findings, and receive
input on the design criteria from current operations and engineering staff. For example,
the proposed storage capacity of 6 MG does not appear to be sufficient to meet current
operating permit inactivation requirements for Giardia and virus. Additionally, clearwell
replacement would be an opportune time to reconsider how post filtration chemicals are
injected, mixed, and monitored for before entering the clearwell.
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Task 5f Deliverables
•
•
•

Process design criteria for the proposed clearwell replacement
Site plans utilizing Authority provided background of existing facilities including
piping and electrical services
Probable construction costs including present value as well as costs at 5-year
and 10-year predicted costs

Task 5g –Project Evaluation (Chlorinated Filter Backwash Evaluation)
The Authority typically applies chlorine and ammonia concurrently, post filtration to form
chloramines; however, at certain times of the year, water quality requires short term
application of free chlorine across the filters to oxidize material collected on the filter
media. Operations staff believes that a periodic chlorinated backwash could help
improve water quality at certain times of the year, particularly when reservoir levels are
low or when turnover events occur in Sweetwater Reservoir.
Task 5g Deliverables
•
•
•

Determine the efficacy of the proposed process enhancement
Site plans utilizing Authority provided background of existing facilities including
piping and electrical services
Probable construction costs including present value as well as costs at 5-year
and 10-year predicted costs

Task 6 – Recommend Projects for Capital Improvement Program (CIP)
From the above tasks (3-5g), identify recommended CIP projects based on system
reliability, the ability to meet current and future drinking water and CWA regulations,
efficiency improvements, and safety enhancements. Ranking the recommended
projects will be a collaboration between the Consultant and Authority staff.
•
•

Summarize present cost for recommended CIP projects, including O&M, as well
as costs at 5-year and 10-year predicted costs
Prioritize and set timelines for the recommended improvement projects into fiveyear implementation phases
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Task 7: Prepare the Updated Perdue FMP
Consultant shall prepare a draft and final Perdue FMP update for the Authority’s review
and approval. Submit five hard copies and an electronic copy of all submittals. Present
Perdue FMP Update at Authority Committee and Governing Board meetings and
prepare pertinent exhibits required for the delivery of presentations.
Task 7 Deliverables
•
•
•

Draft Perdue FMP Update (electronic)
Final Perdue FMP Update (electronic and five hard copies)
Presentation to Committee and Governing Board on updated Perdue FMP

C. PROPOSAL REQUIREMENTS
Proposals submitted by potential Consultants shall be concise, well organized and
demonstrate the responder's experience applicable to the requirements of this RFP. A
proposal submitted in response to this RFP shall be in the following order and shall
include:
1.

Introductory Letter: Describe firm’s basic understanding of the Authority’s
requested updates to the Perdue WTP FMP Update and provide a statement
regarding the qualifications of the firm.

2.

Identification of Responder:

3.

a.

Provide legal name and address of company.

b.

Provide legal form of company (partnership, corporation, joint venture, etc.).

c.

Identify any parent companies.

d.

Provide addresses of office(s) and number of employees.

e.

Provide name, title, address, telephone number, and email of a person to
contact concerning the proposal.

Financial Relationships Disclosure(s):
a.

Identify all existing and past financial relationships between Consultant's firm
and current members of the Authority's Governing Board and staff and
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entities for which said members are employed or have an interest, both past
and present. If there are none, clearly state this.

4.

b.

Identify all existing and past financial relationships between Consultant's
proposed sub-consultants and current members of the Authority's Governing
Board and staff and entities for which said members are employed or have
an interest, both past and present. If there are none, clearly state this.

c.

For a list of the Authority's Governing Board members, see the following link:
http://www.sweetwater.org/35/Governing-Board

Required Qualifications: The following are the minimum required qualifications for
proposers. Interested parties should not submit a proposal if they do not meet
these required qualifications:
a.

The Consultant’s primary business or the primary business of a department
within the Consultant’s firm shall be engineering design having experience
with water treatment facility master planning, and shall have been in the
business of engineering design for at least 5 years.

b.

The Consultant shall provide a single Project Manager as the primary point
of contact with the Authority. This Project Manager must have at least 5
years (total, with current firm or other employers) of experience in
engineering design, development of drinking water treatment plant facility
master plans, and shall be registered as a Professional Engineer in the
State of California.

c.

Provide a list of past and on-going qualifying projects for which the
Consultant’s services were or are similar to those described in this RFP.
Limit the list to no more than 10 projects the Consultant feels are most
relevant to the RFP. For each project, include the following:

d.

•

A brief description of the project, date initiated, date completed (if
applicable).

•

Name of owner and owner's project manager with contact information
(e-mail and/or phone).

•

Identify role of the key personnel proposed for the Authority’s Perdue
FMP Update.

Present the experience of any sub-consultants in the same manner.
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e.

Provide evidence of the experience and competence of the Consultant’s
team proposed to work on the Authority’s Perdue FMP Update.

5.

Consultant’s Organization and Key Personnel: Provide an organizational chart
showing the relationship and titles of key personnel. Describe proposed
Consultant’s organization, including identification and responsibilities of key
personnel and sub-consultants. For each of the key personnel, identify their main
work location. Identify the Project Manager who will be responsible for the direct
supervision and coordination of all work activities.

6.

Costs: Provide costs for every task identified above in the Scope of Work section,
in Portable Document Format (PDF), along with billing rates per hour for every
person to work on the proposed project. Costs shall be provided in a separate
document from the proposal submittal with the file name titled “Billing Rates and
Costs.”

7.

Exceptions to the RFP: The proposer shall certify that it takes no exceptions to
this RFP, including but not limited to the Authority’s Professional Services
Agreement (Agreement), as attached in Exhibit C. If the respondent does take
exception(s) to any portion of the RFP or Agreement, the specific portion of the
RFP or Agreement to which exception(s) is taken shall be identified and
proposed alternative language shall be provided and explained in the proposal.

8.

Proposal Authorization: The proposal shall be signed by an individual
authorized to bind the Consultant and shall contain a statement to the effect
that the submittal is in effect for ninety (90) days.

9.

Proposal Submittal: Provide one electronic copy of the proposal and one
electronic copy of the proposed costs in PDF. The PDF electronic copies of the
proposal and costs shall be submitted by email to the attention of Justin Brazil
at jbrazil@sweetwater.org. If the file(s) containing the proposal are larger than
10 megabytes, send Mr. Brazil an email no later than 5:00 p.m. on November 5,
2021 requesting a secure file transfer invitation using the Authority’s secure file
transfer system “SendIt”.
Proposals in response to the RFP are due to Mr. Brazil at
jbrazil@sweetwater.org by 5:00 p.m. on November 5, 2021. Proposals
submitted after this deadline will not be considered.
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D. CONSULTANT SELECTION PROCESS
The Authority will evaluate all proposals based on the evaluation criteria presented in
this section, as well as other information obtained through background information and
references.
The Authority’s Governing Board might convene a Committee for consultant selection
on this RFP. The Committee is made up of three Governing Board Members assisted
by Authority staff responsible for the evaluation, operation, and management of
engineering and capital improvement projects. Using the established evaluation criteria,
the Governing Board or Committee will evaluate the proposals based on the firms’
personnel and organization, experience, and other information included in the proposal.
For firms that are deemed to be equally qualified, costs may be considered in the
selection process. To determine the firm(s) deemed most qualified to perform the
requested services, the Governing Board or Committee will evaluate responses to
ensure the Consultant meets all required qualifications. Responses that do not meet all
required qualifications may be rejected and not reviewed further. Those proposals that
clearly show the firm meets all required qualifications will be evaluated further and
scored based on the criteria listed below.
The Governing Board or Committee may choose to select a short list from the proposals
received based on proposal evaluation, and conduct interviews of the short-listed firms.
After the interviews, short-listed firms may be re-evaluated and ranked based upon the
combined proposal/interview process or based solely on the interview process. The
Authority reserves the right to eliminate the interview step of the procurement process
and reserves the right to cancel the RFP process.
The evaluation criteria that will be used by the Governing Board or Committee are as
follows:
Category
Completeness of proposal in addressing requested
information
Qualifications and experience of the Consultant’s
personnel assigned
Firm’s experience relevant to the type of project
being considered
Approach to complete tasks identified in the Scope
of Work section

Maximum Points
20
25
25
30
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E. AGREEMENT EXECUTION
Following award, the selected Consultant will be required to provide insurance
documentation before an Agreement is executed. The selected Consultant will be
expected to execute the Authority's standard Agreement without modification. A copy of
the Agreement is provided in Exhibit C. If the selected Consultant does take
exception(s) to any portion of the Agreement, the specific portion of the Agreement to
which exception(s) is taken shall have been identified and proposed alternative
language shall have been provided and explained in the proposal.
All services shall be performed on a time and materials basis in accordance with the
standard hourly rates as submitted by the Consultant and the terms of the Agreement.
Once the Agreement is executed by both parties, the Consultant’s work will be
authorized via a Notice to Proceed (NTP) letter.
The Authority's Water Quality Department will serve as the administrative lead on the
proposed Agreement, and Consultant’s work shall be coordinated with the Water
Quality Department’s Project Manager.
F. DISCLAIMER
This RFP does not commit the Authority to enter into an agreement for services, to pay
any costs incurred in the preparation of a proposal, or to procure or contract for services
or supplies. The Authority reserves the right to accept or reject any or all proposals
received as a result of this RFP, to negotiate with any qualified source, or to cancel in
part or in its entirety this RFP, if it is in the best interest of the Authority to do so. The
Authority shall not be obligated to contract any or all of the requested services to the
selected Consultant. Further, even upon execution of the Agreement, the selected
Consultant will not be guaranteed any work under the Agreement until a NTP letter is
issued by the Authority.
Thank you for your interest in this important project. If you have any questions regarding
this RFP, please contact Justin Brazil, Director of Water Quality, at (619) 409-6802 or
jbrazil@sweetwater.org.
Sincerely,
SWEETWATER AUTHORITY
Justin Brazil
Director of Water Quality
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Enclosures: Exhibit A – Perdue Water Treatment Plant Site Facilities Master Plan
(2016)
Exhibit B – DHK Energy Audit
Exhibit C – Agreement for Services
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Exhibit A
Perdue Water Treatment Plant Site Facilities Master Plan (2016)
To view this document please visit the following location:
https://www.sweetwater.org/153/Bid-Opportunities-Results
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Exhibit B
DHK ENERGY AUDIT
To view this document please visit the following location:
https://www.sweetwater.org/153/Bid-Opportunities-Results
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Exhibit C
Agreement for Services
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AGREEMENT FOR SERVICES
BETWEEN SWEETWATER AUTHORITY
[**CLICK & TYPE CONSULTANT NAME**]
AGREEMENT FOR SERVICES
BETWEEN SWEETWATER AUTHORITY
[**CLICK & TYPE CONSULTANT NAME**]
This Agreement is made and entered into this__ day of ______________ 20__ by
and between SWEETWATER AUTHORITY (hereinafter referred to as the “Authority”), a
joint powers agency operating under the Irrigation District Law, Water Code § 20500 et
seq., and [**CLICK & TYPE CONSULTANT NAME**] (hereinafter referred to as
“Consultant”).
RECITALS
A.

The Authority is a public agency of the State of California and is in need of
professional
services
for
the
following
project:
[**CLICK & TYPE PROJECT NAME**] (hereinafter referred to as “the Project”).

B.

Consultant is duly licensed and has the necessary qualifications to provide such
services.

C.

The parties desire by this Agreement to establish the terms for the Authority to
retain Consultant to provide the services described herein.
AGREEMENT

NOW, THEREFORE, IT IS AGREED AS FOLLOWS:
1.

Services

1.1
Consultant shall provide the Authority with the services described in the
Scope of Services attached hereto as Exhibit “A” and by this reference incorporated
herein (“Services”). Consultant warrants that it will perform the Services as set forth
herein in a competent, professional and satisfactory manner.
1.2
At any time during the term of this Agreement, the Authority may request
changes in the Scope of Services, and any such change shall be processed by the
Authority in the following manner: a letter outlining the changes shall be forwarded to the
Authority by Consultant with a statement of estimated changes in fee or time schedule.
An amendment to the Agreement shall be prepared by the Authority and executed by
both parties before performance of such services or the Authority will not be required to
pay for the changes in the scope of work. Such amendment shall not render ineffective
or invalidate unaffected portions of this Agreement.
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2.

Compensation

2.1
Subject to paragraph 2.2 below, the Authority shall pay for such Services in
accordance with the Schedule of Charges set forth in Exhibit “B” and by this reference
incorporated herein.
2.2
Unless otherwise provide herein, Consultant will perform services on a time
and material basis. In no event shall the total amount paid for services rendered by
Consultant pursuant to Exhibit “A” exceed the sum of $[**CLICK & TYPE AMOUNT**] .
Periodic payments shall be made within thirty (30) days of receipt of an undisputed
statement for services rendered. Payments to Consultant for work performed will be made
on a monthly billing basis.
2.3
Payment shall not constitute acceptance of any work completed by
Consultant.
3.

Time of Performance

3.1
Consultant shall perform its services hereunder in a prompt and timely
manner, in accordance with the Activity Schedule shown in Exhibit “C,” and shall
commence performance upon receipt of the written Notice to Proceed from the Authority.
The Notice to Proceed shall set forth the date of commencement of work. Consultant
shall confer as requested with Authority representatives to review progress of work
elements, adherence to work schedule, coordination of work, scheduling of review and
resolution of problems which may develop.
3.2
Neither the Authority nor Consultant shall be considered in default of this
Agreement for delays in performance caused by circumstances beyond the reasonable
control of the non-performing party. For purposes of this Agreement, such circumstances
include, but are not limited to, abnormal weather conditions, floods, earthquakes, fire,
epidemics, war, riots, and other civil disturbances; strikes, lockouts, work slowdowns, and
other labor disturbances, sabotage, or judicial restraint.
3.3
Should such circumstances occur, the non-performing party shall, within a
reasonable time of being prevented from performing, give written notice to the other party
describing the circumstances preventing continued performance and the efforts being
made to resume performance of this Agreement.
4.

California Labor Code Requirements

4.1
Consultant is aware of the requirements of California Labor Code Sections
1720 et seq and 1770 et seq., which require the payment of prevailing wage rates and
the performance of other requirements on certain “public works” and “maintenance”
projects. If the services are being performed as part of an applicable “public works” or
“maintenance” project, as defined by the Prevailing Wage Laws, and if the total
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compensation is $1,000 or more, Consultant agrees to fully comply with such Prevailing
Wage Laws, if applicable. Consultant shall defend, indemnify and hold the Authority, its
elected officials, officers, employees and agents free and harmless from any claims,
liabilities, costs, penalties or interest arising out of any failure or alleged failure to comply
with the Prevailing Wage Laws. It shall be mandatory upon Consultant and all
subconsultants to comply with all California Labor Code provisions, which include but are
not limited to prevailing wages, employment of apprentices, hours of labor and debarment
of contractors and subcontractors.
4.2
If the services are being performed as part of an applicable “public works”
or “maintenance” project, in addition to the foregoing, then pursuant to Labor Code
sections 1725.5 and 1771.1, Consultant and all subconsultants must be registered with
the Department of Industrial Relations (“DIR”). Consultant shall maintain registration for
the duration of the Project and require the same of any subconsultants. This Project may
also be subject to compliance monitoring and enforcement by the DIR. It shall be
Consultant’s sole responsibility to comply with all applicable registration and labor
compliance requirements, including the submission of payroll records directly to the DIR.
5.

Standard of Care

Consultant’s services will be performed in accordance with generally accepted
professional practices and principles and in a manner consistent with the level of care
and skill ordinarily exercised by members of the profession currently practicing under
similar conditions.
6.

Insurance

[**SWA RISK MANAGER TO REVIEW INSURANCE LIMITS PROJECT BY PROJECT BASIS**]
[**ESPECIALLY THE REQUIREMENT THROUGHOUT TO MAINTAIN THE
INSURANCE FOR “24 months following the effective date of the project
completion”**]
6.1
Minimum Insurance Requirements: Consultant shall procure and maintain
for the duration of the contract and for a minimum of twenty-four (24) months following
the date of the Project completion and acceptance by the Authority, insurance against
claims for injuries or death to persons or damages to property which may arise from or in
connection with the performance of the work hereunder and the results of that work by
the Consultant, his agents, representatives, employees or sub-contractors.
6.2

Coverage: Coverage shall be at least as broad as the following:

6.2.1 Commercial General Liability (CGL): Insurance Services Office (ISO)
Commercial General Liability Coverage (Occurrence Form CG 00 01) including products
and completed operations, property damage, bodily injury, personal and advertising injury
with limit of at least two million dollars ($2,000,000) per occurrence or the full per
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occurrence limits of the policies available, whichever is greater. If a general aggregate
limit applies, either the general aggregate limit shall apply separately to this
project/location (coverage as broad as the ISO CG 25 03, or ISO CG 25 04 endorsement
provided to the Authority) or the general aggregate limit shall be at least twice the required
occurrence limit or Four million dollars ($4,000,000).
(a)
Required Provisions: The General Liability policy must
contain, or be endorsed to contain, the following provisions:
(i)
Additional Insured Status: Authority, its directors,
officers, employees, and authorized volunteers are to be given insured status (at least as
broad as ISO Form CG 20 10 10 01), with respect to liability arising out of work or
operations performed by or on behalf of the Consultant including materials, parts, or
equipment furnished in connection with such work or operations.
(ii)
Primary Coverage: For any claims related to this
project, the Consultant’s insurance coverage shall be primary at least as broad as ISO
CG 20 01 04 13 as respects to the Authority, its directors, officers, employees and
authorized volunteers. Any insurance or self-insurance maintained by the Authority its
directors, officers, employees and authorized volunteers shall be excess of the
Consultant’s insurance and shall not contribute with it.

6.2.2 "[**SWA RISK MANAGER TO DETERMINE IF NEEDED **]"
Automobile Liability - Insurance Services Office (ISO) Business Auto Coverage (Form CA
00 01), covering Symbol 1 (any auto) or if Consultant has no owned autos, Symbol 8
(hired) and 9 (non-owned) with limit of one million dollars ($1,000,000) for bodily injury and
property damage each accident.
6.2.3 Workers' Compensation Insurance - As required by the State of
California, with Statutory Limits, and Employer’s Liability Insurance with limit of no less
than $1,000,000 per accident for bodily injury or disease. By his/her signature hereunder,
Consultant certifies that he/she is aware of the provisions of Section 3700 of the California
Labor Code which require every employer to be insured against liability for workers’
compensation or to undertake self-insurance in accordance with the provisions of that
code, and he/she will comply with such provisions before commencing the performance
of the work of this agreement.
(a)
Waiver of Subrogation: The Workers’ Compensation Policy
shall be endorsed with a waiver of subrogation in the favor of the Authority for all work
performed by Consultant, its employees, agents and sub-consultants. The Insurer(s)
agree to waive all rights of subrogation against the Authority, its elected or appointed
officers, officials, agents, authorized volunteers and employees for losses paid under the
terms of the policy which arise from work performed by the Consultant; but this provision
60026.00014\31872074.2
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applies regardless of whether or not the Authority has received a Waiver of Subrogation
from the insurer.
6.2.4 Professional
"[**SWA RISK MANAGER TO DETERMINE IF NEEDED **]" Liability - (Also known as
Errors & Omission) Insurance appropriate to the Consultant profession, with limits no less
than $1,000,000 per occurrence or claim, and $2,000,000 policy aggregate.
(a)

If Claims Made Policies:

(i)
The Retroactive Date must be shown and must be
before the date of the contract or the beginning of contract work.
(ii)
Insurance must be maintained and evidence of
insurance must be provided for at least five (5) years after completion of the contract
of work.
(iii)
If coverage is canceled or non-renewed, and not
replaced with another claims-made policy form with a Retroactive Date prior to the
contract effective date, the Consultant must purchase “extended reporting” coverage for
a minimum of five (5) years after completion of contract work.
6.2.5 "[**FOR TECHNOLOGY VENDOR-PROVIDERS **]" Cyber Liability
Insurance (Technology Professional Liability – Errors and Omissions) - limits not less
than $2,000,000 per occurrence or claim, and $2,000,000 aggregate or the full per
occurrence limits of the policies available, whichever is greater. Coverage shall be
sufficiently broad to respond to the duties and obligations as is undertaken by Consultant
in this Agreement and shall include, but not be limited to, claims involving infringement of
intellectual property, including but not limited to infringement of copyright, trademark, trade
dress, invasion of privacy violations, information theft, damage to or destruction of
electronic information, release of private information, alteration of electronic information,
extortion and network security. The policy shall provide coverage for breach response
costs as well as regulatory fines and penalties as well as credit monitoring expenses with
limits sufficient to respond to these obligations.
6.3

Other Required Provisions

6.3.1 If the Consultant maintains broader coverage and/or higher limits
than the minimums shown above, the Authority requires and shall be entitled to the
broader coverage and/or higher limits maintained by the Consultant. Any available
insurance proceeds in excess of the specified minimum limits of insurance and coverage
shall be available to the Authority.
6.3.2 Policy limits shall not be less than the minimum limits described
above. The limits of insurance required by this Agreement may be satisfied by a
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combination of primary, and umbrella or excess insurance. Each umbrella or excess
policy shall follow the same provisions as the primary policy.
6.3.3 Any failure to comply with reporting or other provisions of the policies
including breaches of warranties shall not affect coverage provided to the Authority its
Board and each member of the Board, its officers, employees, agents, and the Authority’s
designated volunteers.
6.3.4 Consultant’s insurance shall apply separately to each insured
against whom claim is made or suit is brought, except with respect to the limits of the
insurer’s liability.
6.3.5 Each insurance policy required above shall provide that coverage
shall not be canceled, except with notice to the Authority.
6.4
Deductibles and Self-Insured Retentions - Insurance deductibles or selfinsured retentions must be declared to and approved by the Authority. The Authority may
require the Consultant to provide proof of ability to pay losses and related investigations,
claim administration, and defense expenses within the retention.
6.4.1 At the election of the Authority, Consultant shall either 1) reduce or
eliminate such deductibles or self-insured retentions, or 2) procure a bond which
guarantees payment of losses and related investigations, claims administration, and
defense costs and expenses.
6.4.2 Policies containing any self-insured retention (SIR) provision shall
provide or be endorsed to provide, that the self-insured retention may be satisfied by
either the named insured or Authority.

6.5
Acceptability of Insurers - Any insurance carrier providing insurance
coverage required by the Contract Documents shall be admitted to and authorized to do
business in the State of California and maintain an agent for process within the state,
unless waived, in writing, by the Authority Risk Manager. Carrier(s) shall have an A.M.
Best rating of not less than an A: VII or better, or as otherwise approved by the Authority
Risk Manager.
6.6
Verification of Coverage - Consultant shall furnish the Authority with
certificates (Acord Form 25 or equivalent) and amendatory endorsements, declarations
page(s) listing all policy endorsements or copies of the applicable policy language
effecting coverage required by this Agreement. Blanket endorsements are accepted with
language that states “as required by contract”. All certificates and endorsements are to
be received and approved by the Authority before work commences.
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6.6.1 Such evidence shall include the following:
(a)
Additional insured endorsements with primary & noncontributory wording for each policy providing General Liability coverage
(b)

Workers’ Compensation waiver of subrogation

6.6.2 All of the insurance shall be provided on policy forms and through
companies satisfactory to the Authority. However, failure to obtain the required
documents prior to the work beginning shall not waive the Consultant’s obligation to
provide them. The Authority reserves the right to obtain complete, certified copies of all
required insurance policies, at any time.
6.7
Continuation of Coverage - Consultant shall, upon demand of the Authority
deliver evidence of coverage showing continuation of coverage for not less than 24
months for all policies, and not less than (5) years for claims made policies, following the
termination or completion of this Agreement. Consultant further waives all rights of
subrogation under this agreement. When any of the required coverages expire during the
term of this agreement, Consultant shall deliver the renewal certificate(s) including the
general liability additional insured endorsement and evidence of waiver of rights of
subrogation against the Authority to the Authority at least ten (10) days prior to the
expiration date. Failure to continually satisfy the Insurance requirements is a material
breach of contract.
6.8
Sub-Consultants - In the event that Consultant employs other consultants
(sub-consultants) as part of the work covered by this agreement, it shall be Consultant’s
responsibility to require, verify and confirm that each sub-consultant meets the minimum
insurance requirements specified above. Consultant shall, upon demand of the Authority,
deliver to the Authority copies such policy or policies of insurance and the receipts for
payment of premiums thereon.
6.9
The Authority reserves the right to modify these insurance requirements,
including limits, based on the nature of the risk, prior experience, insurer, coverage or
other circumstances.
7.

Indemnification

7.1
To the fullest extent permitted by law, Consultant shall defend (with counsel
of the Authority’s choosing), indemnify and hold the Authority, its officials, officers,
employees, volunteers, and agents free and harmless from any and all claims, demands,
causes of action, costs, expenses, liability, loss, damage or injury of any kind, in law or
equity, to property or persons, including wrongful death, in any manner arising out of,
pertaining to, or incident to any acts, errors or omissions, or willful misconduct of
Consultant, its officials, officers, employees, subcontractors, consultants or agents in
connection with the performance of Consultant’s Services, the Project or this Agreement,
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including without limitation the payment of all damages, expert witness fees and
attorneys’ fees and other related costs and expenses. Consultant’s obligation to
indemnify shall not be restricted to insurance proceeds, if any, received by Consultant,
the Authority, its officials, officers, employees, agents, or volunteers.
7.2
To the extent required by Civil Code section 2782.8, which is fully
incorporated herein, Consultant’s obligations under the above indemnity shall be limited
to claims that arise out of, pertain to, or relate to the negligence, recklessness, or willful
misconduct of Consultant, but shall not otherwise be reduced. If Consultant’s obligations
to defend, indemnify, and/or hold harmless arise out of Consultant’s performance as a
“design professional” (as that term is defined under Civil Code section 2782.8), then upon
Consultant obtaining a final adjudication that liability under a claim is caused by the
comparative active negligence or willful misconduct of the Authority, Consultant’s
obligations shall be reduced in proportion to the established comparative liability of the
Authority and shall not exceed Consultant’s proportionate percentage of fault.
8.

Termination or Abandonment

8.1
The Authority has the right to terminate or abandon any portion or all of the
work under this Agreement by giving ten (10) calendar days written notice to Consultant.
In such event, the Authority shall be immediately given title and possession to all original
field notes, drawings and specifications, written reports, and other documents produced
or developed for that portion of the work completed, and/or being abandoned. The
Authority shall pay Consultant the reasonable value of services rendered for any portion
of the work completed prior to termination. If said termination occurs prior to completion
of any task for the Project for which a payment request has not been received, the charge
for services performed during such task shall be the reasonable value of such services,
based on an amount mutually agreed to by the Authority and Consultant of the portion of
such task completed but not paid prior to said termination. The Authority shall not be liable
for any costs other than the charges or portions thereof, which are specified herein.
Consultant shall not be entitled to payment for unperformed services, and shall not be
entitled to damages or compensation for termination of work.
8.2
Consultant may terminate its obligation to provide further services under
this Agreement upon thirty (30) calendar days’ written notice to the Authority only in the
event of substantial failure by Authority to perform in accordance with the terms of this
Agreement through no fault of Consultant.
9.

Compliance with All Laws.

9.1
Consultant shall comply with all applicable laws, ordinances, codes, and
regulations of the federal, state, and local government.
9.2
Consultant shall assist the Authority in obtaining and maintaining all permits
required by federal, state, and local regulatory agencies.
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9.3
Consultant is responsible for all costs of clean up and/or removal of
hazardous and toxic substances spilled as a result of its services or operations performed
under this Agreement.
10.

Organization

Consultant shall assign "[**CLICK & TYPE PM NAME**]" as the Project Manager.
The Project Manager shall not be removed from the Project or reassigned without the
prior written consent of the Authority.
11.

Maintenance of Records

Books, documents, papers, accounting records, and other evidence pertaining to
costs incurred shall be maintained by Consultant and made available at all reasonable
times during the Agreement period and for four (4) years from the date of final payment
under the Agreement for inspection by the Authority.
12.

Job Site Responsibility.

If the services covered by this Agreement involve a construction phase of the
Project, the Authority agrees that in accordance with generally accepted construction
practices, the construction contractor will be required to assume sole and complete
responsibility for job site conditions during the course of construction of the Project,
including safety of all persons and property, and that this requirement shall be made to
apply continuously and not be limited to normal working hours. Consultant shall not have
control over or charge of, and shall not be responsible for, construction means, methods,
techniques, sequences, or procedures, as these are solely the responsibility of the
construction contractor.
13.

Assignment and Subconsultants

Consultant shall not assign, sublet, or transfer this Agreement or any rights under
or interest in this Agreement without the written consent of the Authority, which may be
withheld for any reason. Nothing contained herein shall prevent Consultant from
employing independent associates, and subconsultants as Consultant may deem
appropriate to assist in the performance of services hereunder.
14.

Conflicts of Interest

Identify all existing and past financial relationships (including consulting
agreements) between [**CLICK & TYPE CONSULTANT NAME**] and members of the
Authority’s Governing Board, and entities for which said members are employed, or have
an interest, both past and present.
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AGREEMENT FOR SERVICES
BETWEEN SWEETWATER AUTHORITY
AND
[**CLICK AND TYPE CONSULTANT NAME**]
15.

General Provisions

15.1 Independent Consultant. Consultant is retained as an independent
consultant and is not an employee of Authority. No employee or agent of Consultant shall
become an employee of the Authority. The work to be performed shall be in accordance
with the work described in Exhibit “A,” subject to such directions and amendments from
the Authority as herein provided.
15.2 Notice. All notices permitted or required under this Contract shall be given
at the following address, or at such other address as the parties may provide in writing
for this purpose:
Authority:
SWEETWATER AUTHORITY
505 Garrett Ave
Chula Vista, CA 91910
Attn:
[**CLICK & TYPE MANAGER**]

Consultant:
[**CLICK & TYPE ADDRESS**]
[**CLICK & TYPE COMPANY**]
Attn:[**CLICK & TYPE CONTACT**]

The parties may designate, in writing, other individuals to whom notice is to
be given. Notices shall be deemed to be received upon personal delivery to the
addresses above; if sent by overnight delivery, upon delivery as shown by delivery service
records; if sent by facsimile, upon receipt as confirmed by the sending facsimile
equipment; if by United States Postal Service, five days after deposit in the mail.
15.3 Severability. The unenforceability, invalidity or illegality of any provision(s)
of this Agreement shall not render other provisions of this Agreement unenforceable,
invalid or illegal.
15.4 Integration. This Agreement represents the entire understanding of the
Authority and the Consultant as to those matters contained herein, and supersedes and
cancels any prior oral or written understanding, promises, or representations with respect
to those matters covered hereunder. This Agreement may not be modified or altered
except in writing, signed by both parties hereto. This is an integrated Agreement.
15.5 Survival. All rights and obligations hereunder that by their nature are to
continue after any expiration or termination of this Agreement, including, but not limited
to, the indemnification obligations, shall survive any such expiration or termination.
15.6 Time is of the Essence. Time shall be of the essence as to all dates and
times of performance contained in this Agreement.
15.7 Third Party Rights. Nothing in this Agreement shall be construed to give
any rights or benefits to anyone other than the Authority and Consultant.
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AGREEMENT FOR SERVICES
BETWEEN SWEETWATER AUTHORITY
AND
[**CLICK AND TYPE CONSULTANT NAME**]
15.8 Disputes. If any disputes should arise between the Parties concerning the
work to be done under this Agreement, the payments to be made, or the manner of
accomplishment of the work, Consultant shall nevertheless proceed to perform the work
as directed by the Authority pending settlement of the dispute.
15.9 Laws, Venue, and Attorneys’ Fees. This Agreement shall be interpreted in
accordance with the laws of the State of California. If any action is brought to interpret or
enforce any term of this Agreement, the action shall be brought in a state or federal court
situated in the County of San Diego, State of California. In the event of any such litigation
between the parties, the prevailing party shall be entitled to recover all reasonable costs
incurred, including reasonable attorney’s fees, as determined by the court.
IN WITNESS WHEREOF, the parties have executed this Agreement as of the date first
written above.
SWEETWATER AUTHORITY

[**CLICK & TYPE NAME**]

By:

By:
(Authorized Representative of
Consultant)

Name:

Name: [**CLICK & TYPE NAME**]

Title:

Title:

Dated:

Dated:

[**CLICK & TYPE TITLE**]

Approved as to form:

Paula C. P. de Sousa
Legal Counsel
SWEETWATER AUTHORITY
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AGREEMENT FOR SERVICES
BETWEEN SWEETWATER AUTHORITY
AND
[**CLICK AND TYPE CONSULTANT NAME**]
EXHIBIT “A”
SCOPE OF WORK

[**CLICK & INSERT PROPOSED SCOPE OF WORK**]
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AGREEMENT FOR SERVICES
BETWEEN SWEETWATER AUTHORITY
AND
[**CLICK AND TYPE CONSULTANT NAME**]
EXHIBIT “B”
SCHEDULE OF CHARGES
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EXHIBIT “C”
ACTIVITY SCHEDULE
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ATTACHMENT 4

Engineering Firm
AECOM
Akel Engineering Group
Black & Veatch
Brown & Caldwell
Carollo
Hazen & Sawyer
HDR
Jacobs
Kennedy Jenks
PACE
Stantec

Virtual Meeting Invite Sent
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Virtual Meeting Invite Accepted
Yes
No
Yes
No
Yes
Yes
Yes
No
Yes
Yes
No

RFP Sent/Emailed
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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ATTACHMENT 5

Evaluation Criteria

Completeness of
proposal in addressing
requested information

Total Possible Score

20

Qualifications and
experience of the
Consultant’s personnel
assigned
25

Firm’s experience
relevant to the type of
project being considered

Approach to complete
tasks identified in the
Scope of Work section

Total Score

25

30

100

Carollo

Hazen & Sawyer

HDR
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5355 Mira Sorrento Place, Suite 270, San Diego, California 92121
P. 858.505.1020 F. 858.505.1015

November 5, 2021
Mr. Justin Brazil, Director of Water Quality
Sweetwater Authority
505 Garrett Avenue
PO Box 2328
Chula Vista, CA 91912-2328
Subject:

Request for Proposals for Updates to the Robert A. Perdue Water Treatment Plant Facilities Master Plan

Dear Mr. Brazil and Selection Committee:
The Perdue Water Treatment Plant (WTP) has provided reliable treatment for the Sweetwater Authority’s (Authority)
service area for many years. While upgrades have kept the facility operating at a high level, it is important to continue to
assess various processes for potential upgrades. This maintains plant operations, improves efficiency, and keeps treatment
updated and compliant with current regulations while planning for potential future regulations. The Perdue WTP Facilities
Master Plan (FMP) will continue work from the 2016 Perdue Master Plan to identify future regulations, review facility
processes and infrastructure, and identify capital improvement projects to assist the Authority in keeping the facility
producing high quality water at a highly reliable and efficient manner.
This project is important as it will develop the capital expenditures needed to enact the identified process improvements
for the foreseeable future. It is critical that you have a consultant with knowledge of the past work at the facility that can
also bring up-to-date industry expertise on water treatment technologies and facility master planning.
Carollo’s approach to your project is to review the 2016 project recommendations under current regulatory requirements to
improve those recommendations while identifying future process improvements that can improve operating efficiency,
reduce energy consumption, and meet water treatment goals while fitting within the available site restrictions. Capital
improvement costs and prioritization will produce a multi-year capital improvement plan that is achievable based on the
Authority’s resources.
Our team is led by Jim Meyerhofer, Carollo’s most experienced and senior water treatment and planning specialist. Jim led
the 2016 Master Plan and is highly knowledgeable on the Perdue WTP. Jim will be supported by a local team of specialists
specializing in process treatment, reservoir management, CIP development, and current and future water treatment
regulations. Together, our team will develop Facilities Master Plan Update that meet your goals for water quality, process
reliability and redundancy, regulatory preparedness while laying out a plan that accommodates your schedule, budget and
staffing requirements.
Our proposal is in effect for a period of ninety (90) days from the date of submittal of the proposal. Carollo certifies that we
take no exceptions to this RFP, including but not limited to the Authority’s Professional Services Agreement (Agreement),
as attached in Exhibit C. We look forward to continuing our successful history of working with the Sweetwater Authority to
assist in this critical planning project.
Sincerely,
CAROLLO ENGINEERS, INC.

Jim Meyerhofer, PE
Project Manager/Senior Vice President
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IDENTIFICATION OF RESPONDER

Identification of Responder
Carollo Engineers is an environmental engineering firm specializing
in the planning, design, and construction of water and wastewater
facilities. Simply stated, Carollo has the experience to assist you in
the work needed to develop the Sweetwater Facility Master Plan.
WATER IS ALL WE DO!
Carollo Engineers, Inc. is a national environmental
engineering firm specializing in planning, design,
programming, and construction management of water,
wastewater, and reclaimed projects. For 88 years, we have
worked closely with our municipal, federal, and industrial
clients to develop innovative and cost-effective solutions
for their biggest water challenges.

COMPANY SPECIFICS
Legal Name and Corporate Address
Carollo Engineers, Inc.
2795 Mitchell Drive
Walnut Creek, CA 94598

Engineering News Record recognizes Carollo as one of the
highest ranked engineering firms in the country focused
solely on water. We dedicate ourselves almost exclusively
to the design of municipal water facilities, which makes
our engineers experts in applying inventive technologies to
produce high quality, finished water at reasonable costs. In
the last 15 years, Carollo has completed WTP evaluations
and designs treating varying surface water supplies
in 30 states.

Resources
Carollo’s engineering team has grown to include more
than 1,200 employees in 48 offices throughout the United
States. All of our work is in water, resulting in a level of
understanding of key supply, treatment, and conveyance
issues that few can match. We apply sound, proven
engineering principals to advance the application of water
technologies and engineering excellence.

Local Presence
Jeff Thornbury (Principal-in-Charge), Jim Meyerhofer
(Project Manager), and Jeff Weishaar (Project Engineer)
are located in our San Diego office. Carollo currently

Parent Companies
N/A
Number of Employees
1,200+
Point-of-Contact and Local Address
Jim Meyerhofer, PE, Project Manager
5355 Mira Sorrento Place, Suite 270
San Diego, CA 92121
Phone:714-376-7298
Email: jmeyerhofer@carollo.com

maintains 10 other offices in California, including Fresno,
Inland Empire, Los Angeles, Oceanside, Orange County,
Pasadena, Sacramento, San Francisco, Sunnyvale, and
Walnut Creek. We have over 280 employees in California,
including over 120 personnel in Southern California.

SUBCONSULTANTS
To enhance our capabilities, we added selected
subconsultants to perform specific tasks. We are proud to
include the following companies as part of our team:
 Deere & Ault Consultants, Inc. – Ray Eldridge,
Intake Tower Modifications.
 Water Quality & Treatment Solutions, Inc. –
Dr. Issam Najm, Regulatory and Disinfection.
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We are a local, full-service company with the experience
and qualified professionals, both locally and nationally,
to successfully manage various size projects. Our
staff includes civil, sanitary, environmental, electrical,
mechanical, chemical, structural, control systems,
and corrosion control engineers, as well as architects,
planners, financial analysts, and other specialists.

Legal Form of Company
Corporation

1

FINANCIAL RELATIONSHIPS DISCLOSURE

Financial Relationships Disclosure
Neither Carollo nor the subconsultant firms associated
with this project have an existing or past financial
relationship, including consulting agreements, with current
members of the Authority’s Governing Board and staff,
or with entities for which said members are employed or
have an interest, both past and present.

SWEETWATER AUTHORITY // UPDATES TO THE ROBERT A. PERDUE WATER TREATMENT PLANT FACILITIES MASTER PLAN
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REQUIRED QUALIFICATIONS

Required Qualifications
JIM MEYERHOFER, PE, PROJECT MANAGER
As Carollo’s Water Practice Director, Jim brings over 30 years of experience in water treatment
plant evaluation and design. His experience encompasses pilot plant design and operation,
water quality studies, treatment plant evaluation, as well as treatment plant design and
construction management. He has developed creative filtration and disinfection solutions
at existing WTPs throughout California. Jim brings proven project management and water
treatment experience to Sweetwater Authority, having served as project manager for over a
dozen treatment design projects for a number of utilities in Southern California. This valuable
experience has prepared him to closely focus on the task at hand. His project management
style is to plan ahead, get input from the best resources, and frequently check-in with team
members. As project manager, Jim’s responsibilities will oversee all aspects of the project, including schedule and
cost monitoring, team integration, risk management, quality control and assurance, scope and change control,
project plan development and execution, stakeholder buy-in, and communication between Sweetwater Authority
and the project team.

JIM MEYERHOFER’S RELEVANT PROJECT EXPERIENCE
PROJECT

CLIENT

CONTACT

Santa Fe Irrigation District

Bill Hunter (858-756-2424)

Robert A. Weese WFP Optimization and Expansion Study

City of Oceanside

Jason Dafforn (760-435-5811)

Lester J. Berglund WTP Condition Assessment and
Optimization Study

City of Poway

Melody Rocco (858-668-4622)

Canyon Lake WTP

Elsinore Valley MWD

Bill Leonard (951-258-9308)

East End Reliability Study

City of Anaheim

Sara Mathis (714-765-4298)

Walter E. Howiler WFP Process Improvements

Serrano Water District

Mike Mastin (714-538-0079)

Baker WTP Design

Irvine Ranch Water District

Rich Mori (949-453-5571)

Sandhill WTP Water Quality and Optimization Study

Fontana Water Company

Bob DiPrimio (626-448-6183)

Miramar WTP Optimization Plan

Three Valleys MWD

Mario Garcia (909-621-5568)

Rehabilitation of the San Antonio Canyon WTP

City of Upland

Nate Pendergraft (909-376-1198)

Hemet Water Filtration Plant

Eastern MWD

John Dotinga (951-928-3777 x7301)

Pedley Filter Plant Feasibility Study

City of Pomona

Nick Capogni (909-620-2258)

Hinckley WTP Evaluation

City of Redlands

Chris Diggs (909-798-7658)

Northeast Surface Water Treatment Facility

City of Fresno

Martin Querin (559-621-5383)

Palmdale WTP Improvements

Palmdale Water District

Matt Knudson (661-947-4111 x118)

Upgrade and Expansion of Henry C. Garnett Water
Purification Plant

Kern County Water Agency

Martin Varga (661-634-1448)

Cater WTP Improvements

City of Santa Barbara

Andrew Rhodes (805-897-2621)

Mesa Water Reliability Facility

Mesa Consolidated Water District

Phil Lauri (949-631-1291)

John Jones WTP

City of Tracy

Steve Bayley (209-831-6356)
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Joint Facilities Master Plan
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REQUIRED QUALIFICATIONS

PERDUE WTP FACILITIES MASTER PLAN AND DESIGN SERVICES
Sweetwater Authority, CA
REFERENCE

Scott McClelland
(Formerly with Sweetwater Authority)
Ph: 760.268.8837
smcclelland@encinajpa.com
PROJECT INITIATED

2014
PROJECT COMPLETION

2016
TEAM INVOLVEMENT

Jim Meyerhofer (PM)
James Doering (Structural)

Relevance to the Authority:
1. The focus of the Site
Facilities Master Plan
was to determine what
future infrastructure
may be required at the
Perdue WTP such that
it fits within the existing
plant boundaries, capable
of treating 40 MGD
of flow, and meeting
anticipated future
regulatory requirements.
2. This Site Facilities Master Plan included a review of future potential regulatory
requirements and evaluated treatment process alternatives that may be added
to meet the anticipated requirements. Historically, Authority customers
have received 70 percent of their water supply from local supplies.
Therefore, the Site Facilities Master Plan also included a discussion on
reservoir management.

ROBERT A. WEESE FILTRATION PLANT
OPTIMIZATION AND EXPANSION STUDY
City of Oceanside, CA
REFERENCE

Cari Dale
Ph: 760.435.5827
cdale@ci.oceanside.ca.us
PROJECT INITIATED

2013
PROJECT COMPLETION

2013
TEAM INVOLVEMENT

Jim Meyerhofer (PM)
Jeff Thornbury (Principal-in-Charge)
Troy Hedlund (Electrical I&C)
James Doering (Structural)
Patrick White (TA)

1. A total of 10 treatment
train alternatives were
evaluated, including
various options using
conventional treatment,
membrane filtration,
and direct filtration, at
capacities of 25, 38, 50,
and 75 MGD. Feasibility
of the alternatives was
evaluated both technically (does the process work) and economically ($/AF).
2. Results of the aforementioned activities allowed Carollo to prepare a Facilities
Plan for the Weese Filtration Plant. Pretreatment facilities were located
for 40 MGD with space reserved for future additional filters, if necessary.
Residuals handling facilities were laid out, including a phased approach to
accommodate construction activities.
3. The existing Weese Filtration Plant’s lagoons are not able to keep up during
peak loading rates in the summertime. In addition, the future conversion from
direct filtration to conventional treatment would further increase residuals
production. Carollo designed four new vertical-walled concrete-lined lagoons to
accommodate peak production and handle the increases in solids production
with solar drying.
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Water Utilities Director

Relevance to the Authority:

4

REQUIRED QUALIFICATIONS

JOINT FACILITIES MASTER PLAN
Santa Fe Irrigation District, CA
REFERENCE

William Hunter
Engineering Manager
Ph: 858.756.2424
whunter@sfidwater.org
PROJECT INITIATED

2011
PROJECT COMPLETION

2012
TEAM INVOLVEMENT

Jim Meyerhofer (PM)
Jeff Thornbury (Principal-in-Charge)
Troy Hedlund (Electrical/I&C)
James Doering (Structural)

Relevance to the Authority:
1. Carollo provided a detailed
analysis of the existing R.E.
Badger Water Filtration Plant
(WFP) and its associated raw
water supplies. Carollo developed
key evaluation criteria for the
master plan, which included
achieving current and projected
regulations, providing a safe work environment, increasing plant reliability,
enhancing economic performance, and managing residuals on site. Using
these criteria, Carollo provided a detailed analysis of the WFP.
2. One of the major tasks of this master plan was to develop a baseline
cost for the operation of the WFP. Carollo developed a model that broke
down the individual cost components, including both fixed and fluctuating
costs. This tool was used to prepare a 10-year capital improvements plan
showing the impact of each proposed improvement project to the baseline
treatment costs.
3. Plant optimization strategies to improve plant performance, reliability,
and safety while minimizing the annual usage of the local water supply
(Lake Hodges).

LESTER J. BERGLUND WATER TREATMENT PLANT
CONDITION ASSESSMENT AND OPTIMIZATION PLAN
City of Poway, CA

Melody Rocco
Public Works Utility Manager
Ph: 858.668.4622
mrocco@poway.org
PROJECT INITIATED

2013
PROJECT COMPLETION

2014
TEAM INVOLVEMENT

Jim Meyerhofer (PM)
Troy Hedlund (Electrical/I&C)
Issam Najm (Regulatory and Disinfection)

Relevance to the Authority:
1. Carollo evaluated the overall
condition of the plant and its
ability to meet all current and
future regulatory requirements.
The assessment also provided
an opportunity to recommend
measures to increase
operational efficiency.
2. Filter effluent turbidity data showed three of the eight filters behaving
differently; therefore, a filter media evaluation was recommended to
determine reasons for under-performance.
3. Carollo hosted a workshop with plant staff to recommend opportunities for
improving plant performance and efficiency. Control of the filtration rate was
modified to a simple linear level controller based on the level in the filter inlet
channel which eliminated the steady-state fluctuations in the master set point.
4. The plant’s existing wash water recovery basin is currently operated as an
equalization basin. Carollo provided a feasible solution to remove solids and
allow plant staff to operate the basin as both an equalization basin and clarifier.
Conceptual layout and a cost estimate were provided to the City.
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REFERENCE

5

CONSULTANTS ORGANIZATION AND KEY PERSONNEL

Consultants Organization and Key Personnel
The most important element in any project is the people selected to
perform the work. In every case, Carollo assigns personnel to a project
who possess specific experience related to that project and whose
availability you can count on from the onset of the work through
successful completion.
Our project team has the depth of talent and
experience to deliver your project; has a thorough
understanding of project goals and objectives;
and a demonstrated ability to work efficiently with
your staff.

Credentials and qualifications of our team members
are provided on the following pages. For additional
qualifications and relevant experience, reference the
tailored, 2-page resumes located in the Appendix.

JIM MEYERHOFER HAS OVER 30
YEARS OF EXPERIENCE FOCUSED
EXCLUSIVELY ON WATER TREATMENT

Principal-in-Charge

Jeff Thornbury
Project Manager

QA/QC

Jim Meyerhofer, PE

Patrick White, PE

Project Engineer

Jeff Weishaar, PE
SWEETWATER AUTHORITY // UPDATES TO THE ROBERT A. PERDUE WATER TREATMENT PLANT FACILITIES MASTER PLAN

Jim Meyerhofer has 31 years of experience
in water treatment and supply. His experience
includes water master planning, pilot-plant design
and operation, water quality studies, treatment
plant evaluation, design and startup, as well as
construction management. Jim brings relevant
experience from numerous similar projects
throughout San Diego, including: the Sweetwater
Authority, Santa Fe Irrigation District, City of Poway,
and City of Oceanside, among others. In addition,
Jim is a California Grade IV WTP Operator. As project
manager, he fully understands the role of each
team participant, and how to blend experience and
functions to optimize project success.

Support Team

Regulatory and Disinfection | Dr. Isaam Najm
Intake Modifications | Ray Eldridge
Mechanical | Benito Gutierrez
Structural | James Doering, PE, SE
Electrical/I&C | Troy Hedlund, PE
Construction Review | Ben Carlisle
Notes:
1. Dr. Isaam Najm is with Water Quality & Treatment
Solutions, Inc. (WQTS)
2. Ray Eldridge is with Deere & Ault Consultants, Inc.

FOR MUNICIPAL CLIENTS. HE
COMPLETED THE ENGINEERING AND
WROTE THE AUTHORITY’S 2016 WTP

SweetwaterAuthority1121po1.ai

SITE FACILITIES MASTER PLAN.
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CONSULTANTS ORGANIZATION AND KEY PERSONNEL

PROPOSED KEY TEAM MEMBERS

Jim Meyerhofer, PE

Jeff Thornbury

Jeff Weishaar, PE

PROJECT MANAGER

PROJECT PRINCIPAL

PROJECT ENGINEER

WORK LOCATION: San Diego, CA

WORK LOCATION: San Diego, CA

WORK LOCATION: San Diego, CA

RESPONSIBILITIES: Jim has 31 years
of experience focused on water
engineering, including pilot plant
design and operations water quality
studies, treatment plant evaluation
and design, and construction
management. Jim’s responsibilities
have included project management,
technical project overview,
administration, quality control, and
technical supervision. As contract
manager, Jim will be responsible for
managing project scope, budget,
schedule, and quality. Jim will be
committed to the City’s satisfaction
for all project deliverables. He will also
be responsible for direct supervision
and coordination of all work activities.

RESPONSIBILITIES: Jeff has 36 years
of civil engineering and environmental
experience. His commitment to
providing cost-effective solutions
by taking on a proactive role in
projects will result in the completion
of projects on time and within
budget. He encourages an open
line of communication between
the client and project manager in
order to create innovative solutions
to challenges.

RESPONSIBILITIES: Jeff is a vice
president with 15 years of extensive
experience in water and wastewater
treatment. He has held leadership
roles in the design and construction
of projects involving nearly all
aspects of water treatment. Jeff
has completed multiple master plan
projects and has gained extensive,
unmatched experience.

RELEVANT EXPERIENCE:


Principal-in-charge for Sweetwater
Authority, CA, Purdue WTP
Facilities Master Plan.

RELEVANT EXPERIENCE:

 Project manager for the City of
Oceanside, CA, Weese WRP
Facility Needs Assessment.

 Principal-in-charge for the
Sweetwater Authority’s
Reservoir Wetlands Habitat
Recovery Project, Phase II at
Sweetwater Reservoir.

 Project manager for the Santa Fe
Irrigation District, CA, Join Facilities
Master Plan.

 Principal-in-charge for the Santa
Fe Irrigation District, CA, Joint
Facilities Master Plan.
 Principal-in-charge for the Irvine
Ranch Water District, CA,
Baker WTP. New 35-mgd WTP
treating imported water and
Irvine Lake water.

CAROLLO // PROPOSAL // NOVEMBER 2021
\\Io-bd-1\BD-DATA\Marketing\Pursuits\Client21(SDO)\SweetwaterAuth\PerdueWTPFacilitiesMasterPlan\Prop1121\Indd\04-ConsultantsKeyPersonnel

RELEVANT EXPERIENCE:
 Project engineer for the San Luis
Rey Water Reclamation Plant for
the City of Oceanside, CA.
 Project manager for the Encina
Wastewater Authority, CA, Process
Master Plan for the Encina Water
Pollution Control Facility.
 Project engineer for the City of
Oceanside, CA, Weese WRP
Facility Needs Assessment.
 Project manager for the City of
Oceanside, CA, Facility Needs
Condition Assessment.
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As principal-in-charge, Jeff will work
closely with Jim to coordinate key
staff members so the team moves
forwards in the right direction and in
an efficient manner, all while meeting
project goals, schedule, and budget.

Jeff will work with Jim to complete
the Water Treatment Plant Facilities
Master Plan.
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CONSULTANTS ORGANIZATION AND KEY PERSONNEL

Benito Gutierrez

James Doering, PE, SE

Troy Hedlund, PE

MECHANICAL

STRUCTURAL

ELECTRICAL/I&C

WORK LOCATION: San Diego, CA

WORK LOCATION: Orange County, CA

WORK LOCATION: San Diego, CA

RESPONSIBILITIES: Benito is a
mechanical engineer in Carollo’s
San Diego office. He has worked on
several projects including developing
equipment pre-procurement
documents, and preparing preliminary
design reports and drawings.

RESPONSIBILITIES: James is Carollo’s
lead structural engineer and oversees
structural design of all projects in
Southern California. He manages
structural design and evaluations
for large and small projects. He has
experience in structural analysis,
design, seismic retrofit, rehabilitation,
review, and condition assessment
for a variety of structures that
include reservoirs, tanks, pump
stations, wastewater and water
treatment facilities, clarifiers, large
pipe supports, retaining walls,
and operations and maintenance
facilities. As the Chief Structural
Engineer for Carollo, James has the
authority to secure the appropriate
staffing to ensure work deliverables
are technically sound and delivered
on schedule.

RESPONSIBILITIES: Troy has18
years of extensive experience
in E/I&C in water, wastewater,
and renewable energy projects,
including solar photovoltaic and
cogeneration projects.

RELEVANT EXPERIENCE:
 Project engineer for the Santa
Barbara, California, El Estero
Water Resource Center
Secondary Treatment Process
Improvements Project, Primary
Sludge Pump No. 3.

 Project engineer for the Encina
Wastewater Authority, CA,
Thickening Design Project.

RELEVANT EXPERIENCE:
 Structural engineer for the
Willamette River Water Treatment
Plant in Wilsonville, OR, Seismic/
Structural Evaluation.

 Lead electrical and instrumentation
design engineer for the El Estero
Wastewater Treatment Plant
Influent Screen Improvements
project for the City of Santa
Barbara, CA.
 Lead electrical and instrumentation
design engineer for the Cater
Water Treatment Plant Chain and
Flight Replacement project for the
City of Santa Barbara, CA.
 Lead electrical and instrumentation
design engineer for the Cater
Water Treatment Plant Advanced
Treatment project for the City of
Santa Barbara, CA.

 Structural engineer for the Orange
County Sanitation District in
Orange County, CA, Seismic
Evaluation of Plant 1 & 2 Facilities.
 Structural engineer for the City of
Corvallis, OR, Seismic Evaluation
of the Taylor Water Treatment
Plant and Rock Creek Water
Treatment Plant.
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 Assistant engineer for the
Elsinore Valley Municipal Water
District, California, Regional
Water Reclamation Facility
Program Management.

RELEVANT EXPERIENCE:

8

CONSULTANTS ORGANIZATION AND KEY PERSONNEL

Subconsultants
Key Team Members
Dr. Isaam Najm
REGULATORY AND DISINFECTION
WORK LOCATION: San Diego, CA
RESPONSIBILITIES: Has been involved
in dozens of water quality and water
treatment projects.

Patrick White

Ben Carlisle

QA/QC

CONSTRUCTION REVIEW

WORK LOCATION: San Diego, CA

WORK LOCATION: Denver, CO

RESPONSIBILITIES: Patrick provides
emphasis on drinking water supply
and treatment, including his
experience with more than 75 water
treatment projects across the US. He
also leads Carollo’s quality assurance
program for all water resource
projects and will provide quality
assurance/quality control for your
facility master plan.

RESPONSIBILITIES: Ben has over 38
years of experience in the commercial
and industrial construction industry.
His last 25 years has focused on
providing construction management
services on municipal water
treatment projects.

RELEVANT EXPERIENCE:
 Principal-in-charge for the City of
Pomona, CA, Pedley Filter Plant
Feasibility Study.

 Principal-in-charge for the
Cucamonga Valley Water
District, CA, Process Residuals
Management Study for the
60-mgd Lloyd W. Michael Water
Treatment Plant.

RELEVANT EXPERIENCE:
 Resident Engineer for the
Riverbank Filtration Tunnel and
Pump Station, Louisville Water
Company, Louisville, KY.
 On-Site Construction Management
for the Nancy Creek Tunnel Project,
City of Atlanta, GA.
 Project/Construction Manager
for Various Projects (Collection
System Rehabilitation, Interceptor
and Program Management),
City of Paris Board of Public
Utility, Paris, TN.

 As a subconsultant to Carollo, he
assisted the Serrano Water District
with treatment challenges at its
WTP and conducted bench and
pilot testing to evaluate alternative
disinfectants for DBP control.
 As a subconsultant to Carollo,
conducted an evaluation of DBP
reduction strategies for the City of
Santa Barbara’s Cater WTP.
 Technical Process Director for the
expansion of the Kern County, CA,
Henry C. Garnett Water Purification
Plant to meet increasing treated
water demand in the greater
Bakersfield area.

Ray Eldridge
INTAKE MODIFICATIONS

SWEETWATER AUTHORITY // UPDATES TO THE ROBERT A. PERDUE WATER TREATMENT PLANT FACILITIES MASTER PLAN

 Principal-in-charge for the
Palmdale Water District, CA,
Conceptual Design of the new
10-mgd Eastside Surface Water
Treatment Plant.

Ben will help the Authority evaluate
site layout to improve constructability
and sequencing.

RELEVANT EXPERIENCE:

WORK LOCATION: Boise, ID
RESPONSIBILITIES: Experienced
in hydraulic structures,
water supply, treatment and
construction management.
RELEVANT EXPERIENCE:
 Project engineer for the
Sweetwater Authority’s
Reservoir Wetlands Habitat
Recovery Project, Phase II at
Sweetwater Reservoir.
 Project engineer for the Contra
Costa Water District, CA, new
250-cfs intake in the Bay Delta.
 Project engineer for the surface
water intake expansion planning
for the City of Sacramento,
CA, Sacramento River Water
Treatment Plant.
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Project Approach
PROJECT BACKGROUND
The Sweetwater Authority (Authority) serves potable
water to a population of approximately 200,000 in the City
of National City, the western portion of the City of Chula
Vista, and the unincorporated areas of Bonita and Lincoln
Acres, in San Diego County, CA. The Authority has several
sources of water supply including surface water, fresh
and brackish groundwater, and raw and treated imported
supplies purchased from the San Diego County Water
Authority (SDCWA).

PROJECT DESCRIPTION

The 2016 Site Facilities Master Plan for the Perdue WTP
was prepared to determine the nature and locations of
future infrastructure that may be required at the Perdue
WTP such that the future facilities fit within the existing
plant boundaries, are capable of meeting 40 MGD of
production, and are capable of meeting anticipated future
regulatory requirements.

The Overarching Goals for the Project Are:
1. To ensure that any proposed future treatment/
infrastructure improvements at the Perdue WTP
are based upon best available and cost-effective
technologies.
2. To provide adequate compliance buffers for current and
future known and anticipated regulations.
3. To prioritize/develop an implementation plan/schedule for
proposed capital improvements.
4. To evaluate costs, benefits, and return of investment for
each proposed upgrade.
5. To provide tangible, cost-effective water quality benefits
to the Authority’s rate payers.
6. To evaluate possible ways to maximize energy efficiency
at the Perdue WTP.

SCOPE OF WORK

Perdue Facilities Master Plan Update Description

Task 1 – Project Management

The Perdue Facilities Master Plan (FMP) Update will
review the recommendations of the 2016 Perdue Master
Plan, measure the current treatment plant against its
ability to meet current and proposed (near-term) Safe
Drinking Water Act (SDWA) and Clean Water Act (CWA)
regulations, and review the integrity and capabilities of
critical plant infrastructure and processes to continue
providing a safe and reliable drinking water supply. The
Perdue FMP Update will review current operational
practices/processes to examine opportunities where the
potential exists for power and chemical cost reductions,

1.1 Workplan preparation to set forth milestones and
deliverables presented at kickoff meeting, updated
throughout project on a regular basis.
1.2 Virtual status meetings at the preliminary,
intermediate, and final stages and as needed to maintain
schedule with key staff from Carollo and subconsultants.
1.3 Meeting minutes will be prepared by Carollo for
all meetings and submitted to the Authority within five
working days after the meeting.
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The Authority’s Perdue WTP, located in Spring Valley, CA,
has a rated capacity of 30 million gallons per day (MGD)
and is deemed a conventional water treatment plant.
Several upgrades have been performed over a period
spanning from 2008-2016. At this point, the Perdue
WTP is in excellent operating condition and is capable
of meeting all regulatory requirements for surface water
treatment plants. Although several major upgrades have
been performed in the preceding years, other areas of the
facility may need to be addressed to ensure the longevity
of the treatment process from a water quality and system
reliability standpoint.

process optimization, and installation of renewable
energy sources. New projects will be evaluated such as
replacing the gaseous chlorine system with on-site sodium
hypochlorite generation, replacing the aqueous ammonia
feed system with liquid ammonium sulfate, Sweetwater
Reservoir’s intake tower refurbishment, a dechlorination
system for plant and clearwell flow to waste, evaluate
options for the relocation of the existing sewer lift station
located near the clearwell, evaluate replacement options
for the clearwell, and evaluate the addition of a chlorinated
filter backwash.

10
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1.4 Monthly progress reports summarizing work
performed, schedule and budget status, and any issues
will be prepared and submitted with each invoice.
1.5 Carollo will coordinate the efforts of the project team
and subconsultants, monitor schedules and budgets and
administer the contract with the Authority.
1.6 Project problems/constraints will be identified and
communicated to the Authority Project Manager in a
timely manner to allow for resolution to maintain schedule.
1.7 If needed, Carollo will contact all permitting agencies
that have jurisdiction over the project and identify their
respective permitting requirements.

Task 1 Deliverables
 Project schedule and detailed outline for preparation of
the Perdue Master Plan Update.
 Progress meetings/conference calls, as needed.
 Invoices and progress reports with each invoice.

Task 2 – Kickoff Meeting, Data Collection
and Review
2.1 A project kickoff meeting will be held at the Perdue
WTP to review the project schedule, for the Carollo team
to visit the Perdue WTP Facility, and to discuss any data
needs. The project schedule identified in subtask 1.1 will
be provided to Authority staff ahead of the kickoff meeting.

Task 2 Deliverables
 Agenda for kickoff meeting and meeting minutes.
 Data and documentation needs table/list.

Task 3 – Review of Current Perdue
WTP Processes
3.1 Carollo will review the current state of the Perdue
WTP and its ability to continue producing a safe and
reliable water supply that meets current and near-term
(proposed) SDWA and CWA regulations. The review

Dr. Issam Najm, who was part of the 2016 Perdue Master
Plan project, will update the SDWA and CWA discussions
and ensure that the water treatment plant remains
capable of meeting all existing and proposed regulatory
requirements.
It is anticipated that this task will involve a “walk around”
inventory and evaluation of existing equipment condition.
Age/life/maintenance issues will be identified and
evaluated for critical/major components.
3.2 Carollo will review Authority water demands with
staff and prepare alternatives and recommendations for
future plant capacities. Recent expansion of the Authority’s
Richard A, Reynolds Groundwater Desalination Facility
from 4-10 MGD has reduced demands on the Perdue
WTP. Oftentimes the plant is offline for periods from 24-48
hours. Questions arise as to the ultimate demands for the
plant. Is 40 MGD still needed for the future? Could the
Authority sell water to other agencies? These questions
will be addressed as part of this subtask.
3.3 Recommendations for prioritization and replacement
of key critical items and/or processes, including estimated
capital costs will be developed to provide justification to
the Authority board for cost allocation.
Carollo’s past work on the 2016 Perdue Master Plan and
specifically Jim Meyerhofer’s experience with the plant
facilities brings significant added value to the updated
project. Jim did the engineering for and wrote the 2016
document. This background will allow Carollo to focus
resources on evaluating the specific issues identified as
new projects needing evaluation in the RFP as opposed
to getting up to speed on the project. We have previously
evaluated the Perdue WTP in detail and need not waste
Authority resources.
At the same time, we have added two key staff members
to QA/QC the master plan update to make sure we
have not missed anything in the previous work—a cold
eyes review. Patrick White brings over 40 years to the
project in evaluation and design of major water treatment
throughout the U.S.
Ben Carlisle serves as Carollo’s construction specialist with
over 35 years as a contractor and resident engineer for
the company. He will be instrumental in two new project
evaluations for the updated master plant, the intake tower
work, and the clearwell project.
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2.2 Carollo will review the available data and use it
to supplement our outstanding of facilities needs as
developed in our preparation of the 2016 Perdue Master
Plan. Review of the 2016 Perdue Master Plan shall ensure
that it is current and reflects the best available and costeffective technologies needed for meeting future known
and anticipated regulatory requirements. Estimated
capital costs will be updated. Updates to the 2016
recommendations for future facilities and projects shall be
incorporated into the new master plan under task 7.

will consider the age and condition of equipment and
unit processes.

11
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Task 3 Deliverables
 Table showing age and condition of critical plant
equipment/processes.
 Review of the current treatment processes to meet
near-term (proposed) SDWA and CWA regulations.
 Table showing prioritization and a timeline for
replacement of key critical items and/or processes,
including estimated capital costs at present value as
well as costs at 5-year and 10-year intervals.

Task 4 – Review Opportunities for
Improving Efficiency
4.1 Carollo will review the DHK Engineers, Inc.
(DHK) 2021 energy audit and evaluate /confirm
recommendations.
DHK’s recommendation for the Perdue WTP included
several related to the SCADA systems, filter backwash
system and a proposed solar field to be installed on
the clearwell. Carollo will evaluate the filter backwash
proposals to ensure that process performance will not be
adversely affected by the recommended changes.
DHK’s original recommendation for evaluating a ground
based solar field at Perdue similar to that installed as
the Reynolds WTP by the Authority was found to be
problematic due to significant amounts of sensitive habitat
at the Perdue site.

4.2 Carollo will develop and evaluate other opportunities
for improving efficiencies at the WTP including those
associated with electrical, chemical, and process.
Following the project kickoff meeting/site walkthrough,
recommendations will be developed for modifications that
could be made at Perdue to improve efficiencies. These
will be vetted with Authority staff and evaluated.

Task 4 Deliverables

Task 5 – Review New Projects
The authority has identified a number of potential new
projects which must be evaluated in detail as part of the
master plan update. These include:

Task 5a – Project Evaluation
(On-Site Sodium Hypochlorite Generation)
The Perdue WTP currently uses a gaseous chlorine system
with 1-ton storage cylinders, evaporators, a pressure
reducing/vacuum system, and chlorinators to deliver
chlorine to the process for disinfection (typically post
filtration). A chlorine dioxide generator uses a portion of
the gaseous chlorine, sodium chlorite, and water to make
a chlorine dioxide solution that is used as a pre-oxidant at
the head of the treatment process. For safety reasons the
Authority would like to consider changing out the system
from gaseous chlorine to on-site hypochlorite.
5a.1 Carollo will review the scope, capital cost, and
facility layout of an on-site sodium hypochlorite generation
system at the Perdue WTP to replace the existing
gaseous chlorine system. Consideration of the current
chlorine dioxide system that includes modification and/
or replacement for compatibility with sodium hypochlorite
will be given.
The Carollo team brings extensive experience to this
subtask. Jim Meyerhofer has been responsible for
evaluations/design for chlorine gas to sodium hypochlorite
conversions at over 10 water treatment plants - five
in California.

Task 5a Deliverables
 Process design criteria for the proposed process.
 Site plans utilizing Authority provided background of
existing facilities including piping and electrical services.
 Probable construction costs including present value as
well as costs at 5-year and 10-year intervals.
 Predicted operation and maintenance (O&M) costs
at present value as well as costs at 5-year and 10year intervals.
 O&M cost comparison against the existing gaseous
chlorine feed system.

 Table identifying practical opportunities for electrical,
chemical, and process efficiency improvements.

CAROLLO // PROPOSAL // NOVEMBER 2021
\\Io-bd-1\BD-DATA\Marketing\Pursuits\Client21(SDO)\SweetwaterAuth\PerdueWTPFacilitiesMasterPlan\Prop1121\Indd\05-ProjectApproach

125

SWEETWATER AUTHORITY // UPDATES TO THE ROBERT A. PERDUE WATER TREATMENT PLANT FACILITIES MASTER PLAN

The Authority staff has concerns and questions related
to installation of solar units on the existing clearwell roof.
Carollo will address those concerns and determine the
viability of the concept in the subtask. Our team includes
Troy Hedlund who has been responsible for a number
of solar projects at water and wastewater projects. In
addition, our structural/construction team of James
Doering and Ben Carlisle will bring practical experience to
insure project success.

 The table will include estimated capital costs and return
on investment for the projects listed.
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PR0JECT APPROACH

Task 5b – Project Evaluation
(Liquid Ammonium Sulfate Conversion)
The Perdue WTP feeds chlorine and 19% aqueous
ammonia concurrently post filtration to form a
monochloramine residual in the clearwell and distribution
system. The current system consists of a 6,000-gallon
steel storage tank, scrubber system, and gear-type
chemical feeders.
Again, for safety reasons, the Authority would like to
consider replacing the existing aqueous ammonia system
with liquid ammonium sulfate.
5b.1 Carollo will review the scope, capital cost, and
facility layout requirements to convert the process from
aqueous ammonia to liquid ammonium sulfate.
Jim Meyerhofer and the Carollo team brings extensive
experience with this type of conversion and have
successfully implemented such at numerous water
treatment plants in California in the past few years.

Task 5b Deliverables
 Process design criteria for the proposed process.
 Site plans utilizing Authority provided background of
existing facilities including piping and electrical services.
 Probable construction costs including present value as
well as costs at 5-year and 10-year intervals.

 O&M cost comparison against the existing aqueous
ammonia feed system.

Task 5c – Project Evaluation
(Intake Tower Refurbishment)
The intake tower for Sweetwater Reservoir is located
adjacent to Sweetwater Dam. Chlorine dioxide (or free
chlorine if the ClO2 generator is down) is applied as a
pre-oxidant inside of the intake structure. The tower has
six intake cups that are staggered by approximately 10
feet to allow operators to selectively withdraw water from
a level with the best water quality. The selected intake
is screened to prevent debris and/or fish from entering
the treatment process, the remaining intakes are closed/
secured with heavy steel saucers when they are not in
use. Operation of the saucers for selecting withdrawal
level is performed manually by a wire pulley system.

5c.1 Carollo will review existing plans as well as tour
the intake tower structure to assess structural condition
and operation.
5c.2 Carollo will develop alternatives for improving
withdrawal operations and after vetting with Authority
staff, evaluate the alternatives.
Successful modification of the Sweetwater intake will
require a team experienced with water quality, limnology/
lake stratification, structures, and construction. Carollo
brings that team. Ray Eldridge has over 30 years
experience with evaluation/construction of water intakes.
Jim Meyerhofer brings the knowledge of water quality/
limnology. Our structural/construction team of James
Doering and Ben Carlisle will ensure project success for
modifications implemented.

Task 5c Deliverables
 Process design criteria for the proposed
process refurbishment.
 Site plans utilizing Authority provided background of
existing facilities including piping and electrical services.
 Probable construction costs including present value as
well as costs at 5-year and 10-year intervals.

Task 5d – Project Evaluation
(De-chlorination System)
The 2016 Perdue MP evaluated a residuals/solids handling
process that did not include dechlorination facilities.
Operations staff is interested in evaluating facility
requirements for a dechlorination facility to treat filter flow
to waste and clearwell draining events. At present, the
Perdue WTP does not have dechlorination facilities, all
necessary operations are conducted manually.
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 Predicted operation and maintenance (O&M) costs
at present value as well as costs at 5-year and 10year intervals.

Sediment levels near the intake tower are estimated to
be 30-40 feet thick, as such, the lowest two intakes are
currently covered with sediment and considered to be
inoperable. The filter backwash return is located near
the intake structure and is the main reason for the high
levels of sediment in this portion of the reservoir. It has
been observed that some saucers do not seal the cups
properly, allowing undesirable water to enter the intake
structure. Periodically, divers have to be contracted to seal
the lower- level intakes in the anaerobic layer when they
are not in use. Operations staff is interested in evaluating
what types of improvements are available to make
selective withdrawal operations easier/safer and better
seal the cups that are not in use.

13
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5d.1 Carollo will review the scope, capital cost, and facility
layout requirements for a new dechlorination system to
treat filter to waste and clearwell draining events.
Again, the Carollo team brings extensive experience
implementing dechlorination facilities in California both at
water and wastewater treatment facilities.

Task 5d Deliverables
 Process design criteria for the proposed process.
 Site plans utilizing Authority provided background of
existing facilities including piping and electrical services.
 Probable construction costs including present value as
well as costs at 5-year and 10-year intervals.
 Predicted operation and maintenance (O&M) costs
at present value as well as costs at 5-year and
10-year intervals.

Task 5e – Project Evaluation
(Sewage Lift Station Relocation)
Due to the location of the Perdue WTP, sewage needs to
be pumped to the County of San Diego’s sewer system.
The station is currently located below grade to the west of
the clearwell. When evaluating where to relocate the lift
station, consideration must be given to the lateral distance
between the clearwell and any other structures and/or
conveyances of water related to the treatment process.
Containment of spills must also be considered to protect
both the drinking water supply and environment.

Task 5e Deliverables
 Process design criteria for the proposed process.
 Site plans utilizing Authority provided background of
existing facilities including piping and electrical services.
 Probable construction costs including present value as
well as costs at 5-year and 10-year intervals.

Task 5f – Project Evaluation
(Clearwell Replacement)
The 2016 Perdue Master Plan considered replacement
of the 10 MG clearwell, which is the original from 1960.
The consultant shall review the clearwell replacement
concept from the previous master plan, review reports
of recent inspections/findings, and receive input on the

The existing 10-million-gallon reservoir was constructed
in the 1960’s, has a gunite floor and steel roof does not
meet current building standards and should be replaced.
Sizing of the new clearwell must address disinfection
requirements. This is complicated by the issue of what
the future capacity of the plant should be given reduced
production demands and the open question of “should
the Authority sell water to other agencies?”. Design and
construction must address future cleaning operations.
Site constraints limit location of a new clearwell due
to sensitive vegetation communities and needed
environmental mitigation.
The Carollo team has spent considerable time evaluating
the clearwell challenges as part of the 2016 master
plan effort. We are up to speed and will quickly update
recommendations to take into account Authority staff
questions/concerns.
Dr. Issam Najm will update the evaluation related to
inactivation requirements. Jim Meyerhofer will bring
specialized experience in developing strategies for post
filtration chemical injection, mixing, and monitoring.
5f.1 Carollo will review current and future virus and
Giardia inactivation requirements and update clearwell
volume requirements. This evaluation will include the
ultimate plant capacity developed in subtask 3.2.
5f.2 Carollo will develop design details for the new
clearwell to address cleaning concerns.
5f.3 Carollo will develop strategies and alternatives for
post filtration chemical injection, mixing, and monitoring.

Task 5f Deliverables
 Process design criteria for the proposed
clearwell replacement.
 Site plans utilizing Authority provided background of
existing facilities including piping and electrical services.
 Probable construction costs including present value as
well as costs at 5-year and 10-year intervals.
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5e.1 Carollo will develop and evaluate relocation
alternatives for the sewage lift station and related piping
and electrical appurtenances.

design criteria from current operations and engineering
staff. For example, the proposed storage capacity of
6 MG does not appear to be sufficient to meet current
operating permit inactivation requirements for Giardia and
viruses. Additionally, clearwell replacement would be an
opportune time to reconsider how post filtration chemicals
are injected, mixed, and monitored for before entering
the clearwell.
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Task 5g – Project Evaluation
(Chlorinated Filter Backwash Evaluation)
The Authority typically applies chlorine and ammonia
concurrently, post filtration to form chloramines; however,
at certain times of the year, water quality requires short
term application of free chlorine across the filters to
oxidize material collected on the filter media. Operations
staff believes that a periodic chlorinated backwash could
help improve water quality at certain times of the year,
particularly when reservoir levels are low or when turnover
events occur in Sweetwater Reservoir.

6.2 Carollo, in concert with Authority staff, will prioritize
and set timelines for the recommended improvement
projects into five-year implementation phases.
6.3 Carollo will summarize present costs for
recommended CIP projects, including O&M, as well as
costs at 5-year and 10-year intervals.

Task 6 Deliverables
 Will be the output of Task 7.

Task 7 – Prepare the Updated Perdue FMP

5g.1 Carollo will evaluate the impact of a periodic
chlorinated backwash to finished water quality goals and
develop necessary facilities to implement the system.

7.1 Carollo will prepare a draft and final Perdue FMP
Update for the Authority’s review and approval. Submit five
hard copies and an electronic copy of all work products.

Task 5g Deliverables
 Determine the efficacy of the proposed
process enhancement.

7.2 Carollo will present the Perdue FMP Update at
Authority committee and governing board meetings
and prepare pertinent exhibits required for the delivery
of presentations.

 Site plans utilizing Authority provided background of
existing facilities including piping and electrical services.

Task 7 Deliverables

 Probable construction costs including present value as
well as costs at 5-year and 10-year intervals.

 Draft Perdue FMP Update.

Task 6 – Recommended Projects for Capital
Improvement Program (CIP)

 Committee and governing board
meeting presentation(s).

 Final Perdue FMP Update.
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6.1 From the above tasks (3-5g), Carollo will identify
recommended CIP projects based on system reliability,
the ability to meet current and future drinking water and
CWA regulations, efficiency improvements, and safety
enhancements. Ranking the recommended projects will
be a collaboration between Carollo and Authority staff.
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Jeff R. Thornbury

Education

BS Civil Engineering,
University of Arkansas,
1983

Professional
Affiliations

American Society of Civil
Engineers
National Society of
Professional Engineers

Jeff Thornbury’s 32 years of civil engineering and environmental experience allows
him to anticipate challenges that arise during the course of any project. His
commitment to providing cost-effective solutions by taking on a proactive role in
projects will result in the completion of projects on time and within budget. He
encourages an open line of communication between the client and project manager
in order to create innovative solutions to challenges.
His experience ranges from water and wastewater engineering design, permitting,
water resources and stormwater management, facility design, water and wastewater
process, to construction design build. He has been project manager and principal in
charge throughout the southwestern United States on more than 120 environmental
management projects, 150 wastewater and civil/environmental projects, and 80
hazardous and solid waste management projects.

Relevant Experience

 Principal-in-charge for the design of the
North City Pure Water Facility, City of San
Diego, California. This fast-track design
project was successfully managed and
completed for construction bidding of this
$250 million project within 11-months. The
project required extensive coordination with
City departments, permitting agencies and
stakeholders.
 Principal-in-charge for the Stormwater
Recovery for Pure Water Facilities, City of
San Diego, California. Provided planning
and preliminary design of combined sewer
systems, and evaluation of treatment
alternatives at wastewater reclamation
plants to provide additional source water for
the City’s Pure Water Program.
 Project director for the Encina
Wastewater Authority, California,
preliminary and final design of the
Secondary Aeration Basin Rehabilitation
project at the Encina Water Pollution
Control Facility. This project adds anaerobic
selectors to the activated sludge process to
improve secondary sludge settling for a
capacity of 40.5 mgd. Baffle walls and
mixers are added to the existing aeration
basins to create anaerobic zones. The
project also includes rehabilitation of the
basins influent channels and washdown
water system, gate replacement, and
addition of a new standby RAS pump.
Aeration basin covers are modified to
provide improved access and safety
provisions. Carollo’s WASAC process was

evaluated to identify potential energy and
chemical savings and overall feasibility.
 Principal-in-charge for the Irvine Ranch
Water District, California, Rattlesnake
Reservoir Chlorine Gas System
Replacement. Carollo is providing
engineering services to replace the existing
chlorine gas system with a bulk sodium
hypochlorite system. Developed and
evaluated alternative layouts for the new
sodium hypochlorite storage and feed
system, including three initial layouts for
tank and pumping configurations.
 Principal-in-charge for the Joint Facilities
Master Plan, Project J-501, for the Santa Fe
Irrigation Water District, California. The
project included protective device
coordination and fault current and arc-flash
studies for the Cielo Pump Station, the San
Dieguito Pump Station, and the R.E. Badger
Water Filtration Plant.
 Principal-in-charge for the Integrated
Water Management Plan for the City of
Riverside, California. The project developed
a long-term supply strategy to meet the
City’s projected potable, non-potable, and
recycled water demands.
 Principal-in-charge for the design and
construction management for the Water
Reclamation Plants 4 and 7 Expansion for
the Coachella Valley Water District
California. The project included expansion of
the District’s headworks facilities.
 Project director for the Wastewater
Treatment and Stormwater Investigation
and Design for United Airlines at San
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Francisco International Airport, California.
The project included planning,
investigations, design, and construction
efforts related to stormwater collection,
detention, and treatment at the San
Francisco International Airport Aircraft
Maintenance Facilities. The study area
totaled 300 acres, covering onsite and
offsite airport properties.
 Principal-in-charge for the 450/680
Recycled Water Reservoir and Pump Station
for the Otay Water District, San Diego,
California. The project included planning,
design, and construction support services
for a 12 million gallon recycled water steel
reservoir, a 17-mgd pump station, 3,300
linear feet of CMLC pipelines, valve and
meter vaults, yard piping, and access.
 Project director for the Reynolds
Desalination Facility Expansion for the
Sweetwater Authority, San Diego, California.
The project included engineering design,
construction management, permitting, and
an environmental management (EIR)
contract for the Authority’s groundwater
desalination facility.
 Project manager and principal-in-charge
for the dissolved air flotation (DAF)
expansion at the Perdue Water Treatment
Plant for the Sweetwater Authority, San
Diego, California. The project included
design and construction management.
 Principal-in-charge for construction
management of the $300 million Alvarado
Water Treatment Plant Expansion for the
City of San Diego, California.
 Project director for the environmental
management (EIR) and engineering design
contracts for the San Vicente Pipeline
Project for the San Diego County Water
Authority, California. The project included a
3-year contract supporting the $150 million
project.
 Program director for the As-Needed
Storm Water Planning and Research for
Caltrans. This $12 million planning and
research task order contract related to
stormwater planning and research for the
California Department of Transportation.

 Principal-in-charge for an As-Needed
Contract for the County of San Diego,
California. This three-year, $5 million job
order contract with the Public Works
Division of the County of San Diego
involved planning, engineering design, and
construction of water, stormwater,
wastewater, and operational facilities.
 Regional contract manager for the As
Needed Contract for the City of San Diego
Metropolitan Wastewater Department
(MWWD), California. This $15 million asneeded contract included both engineering
design assignments and construction
management services.
 Project director for the As-Needed
Program Engineering/Environmental for the
Port of San Diego, California. Served in this
capacity for three years on dual as needed
contracts totaling more than $3 million with
the Port of San Diego to provide continuous
engineering design and environmental
management services on projects located
near San Diego Bay and the San Diego
International Airport. Projects were
completed at more than 40 sites.
 Project director and principal-in-charge
for the Multiple Award As-Needed
Engineering and Construction Contract
(MAC) for Naval Facilities Engineering
Command, Southwest Division, San Diego,
California. This $35 million design-build
contract covered eight states throughout
the western United States. Work included
the design and construction of defense
infrastructure facilities.
 Principal-in-charge for the As-Needed
Construction Management Services 2005
2006 at the Miramar Water Treatment Plant
for the City of San Diego Water
Department, California. This five-year, $10
million contract included construction
management of the Miramar Water
Treatment Plant upgrades project.
 Principal-in-charge for North City
Renewable Energy Pipeline Design, City of
San Diego, California.
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James Meyerhofer, a senior vice president with Carollo Engineers, has 32 years of
experience focused on water treatment, including pilot plant design and operation,
water quality studies, treatment plant evaluation and design, and construction
management. He has managed planning, design, and construction of water treatment
plants since 1999, exceeding $2.5 billion in construction value.

Education

MS Civil Engineering,
University of California,
Davis, 1989
BS Civil Engineering,
Loyola Marymount
University, California,
1987

Licenses

Civil Engineer, California
Professional Engineer,
Tennessee, Montana,
Washington
Water Treatment Plant
Operator, Grade T4,
California

Professional
Affiliations

American Water Works
Association

Relevant Experience

 Principal for the Irvine Ranch Water
District, California, Initial Disinfection Facility
(IDF) and Preliminary Disinfection Facility
(PDF). The IDF provides preliminary
disinfection to mitigate biological growth
and odor in the Dyer Road Well field
pipeline prior to the PDF, which provides
primary disinfection for the groundwater.
The disinfection facilities were initially
constructed as gaseous chlorination
facilities. Carollo worked with IRWD through
design and construction to remove the
original gaseous chlorine systems and install
new bulk sodium hypochlorite storage and
feed systems customized to the District’s
preferences.
 Principal-in-charge for the Crescenta
Valley Water District, California, Chloramine
Conversion Project. Carollo is assisting the
District and the prime consultant firm with
design and construction services to add
ammonia injection systems to their
Glenwood and Mills Water Treatment Plant.
The project will reduce disinfection byproduct formation through the formation of
chloramines in their water distribution
system.
 Project manager for the evaluation and
preliminary design of a 12.5-mgd expansion
to the 25-mgd Weese Filtration Plant for the
City of Oceanside, California. The treatment
train consists of direct filtration at 7.5 gpm/sf
followed by UV disinfection. The project
included updating and increasing solids
handling facilities.
 Project manager for the City of Fresno,
California, new 80-mgd $250M Southeast
Water Treatment Facility. Carollo provided
preliminary and final design services for the
treatment plant and 13 mile 72-inch
diameter raw water pressurized conveyance
pipeline. Process train consists of flash mix,
three stage mechanical flocculation, highrate sedimentation utilizing inclined plate

settlers intermediate ozonation, dual media
granular activated carbon filters; treated
water reservoirs; treated water pump
station; concrete lined lagoons for residuals
handling; chemical facilities; operations
building; and maintenance building. Project
included new SCADA monitoring and
controls.
 Technical advisor for the East Bay
Municipal Utility District, California,
Pretreatment Evaluation and Planning Study
for InLine Water Treatment Plants. This
project is identifying process alternatives for
the District’s Orinda WTP (200-mgd), the
Walnut Creek WTP (160-mgd), and
Lafayette WTP (25-mgd) WTP to address
changing water quality conditions and
sources, improve taste and odor, help
address future contaminants, and improve
WTPs resiliency. This project includes pilot
testing of Actiflo®, Actiflo®-Carb, ozone,
and filtration to refine pre-design
parameters and assist with the development
of capital and operational costs.
 Project manager for the City of Poway,
California, J. Berglund Water Treatment
Plant Maintenance and Rehab Assessment.
Carollo conducted a comprehensive plant
assessment to evaluate the overall current
condition of the plant, its individual
components, and its ability to meet all
existing and future regulatory requirements.
In addition, the assessment provided the
opportunity to identify measures to increase
reliability and reduce operations and
maintenance costs.
 Task leader for the City of Anaheim,
California, East End Reliability Engineering
Study (Lenain Water Treatment Plant). The
project consisted of an investigation of the
East End system reliability to ensure this
area of the City’s water distribution system is
reliable should an outage occur. Carollo
quantified the existing and future East End
system conditions and updated the
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hydraulic model with the latest system
changes. Expansion options for Lenain were
developed as part of this project.
 Project manager for the Santa Fe
Irrigation District, California, Electrical
Distribution and Substation Improvements
project. He provided design services to
replace the existing 12-kV service entrance
and electrical power distribution system at
the R.E. Badger Water Filtration Plant. The
design included new 12-kV and 4.16-kV
switchgears, a 480-V switchgear, 480-V
motor control centers, and a new standby
diesel engine generator. The design also
included a new 5,000-square-foot main
electrical building.
 Project manager for the Plant Process
Improvements at the Serrano Water District,
California, Walter E. Howiler, Jr. Water
Filtration Plant. The project consisted of
preliminary and final design of the 4-mgd
conventional water treatment plant using
ozone-chloramine for disinfection. He
developed and directed preparation of the
Preliminary and Final Design Reports.
 Project manager for the Irvine Ranch
Water District, California, new 25-mgd Baker
Water Treatment Plant. The project
consisted of conceptual design, preliminary
design. Treatment train consists of chlorine
dioxide addition for oxidation of
manganese, low-pressure membrane
filtration using Pall membranes followed by
UV disinfection for Giardia, and a CT basin
for virus inactivation.
 Project manager for the design-build of
primary and residual disinfection facilities for
the United States Naval Facility in Lemoore,
California. The project enabled a water
treatment plant that treats State Project
Water to comply with disinfection byproduct rules.
 Technical advisor for the City of Upland,
California, San Antonio Canyon Water
Treatment Plant Rehabilitation. The project
provided updated process equipment for
the 6.0-mgd direct filtration plant. The work
included demolition and construction of
various components at the water treatment
plant.

 Project manager for investigation and
preliminary analysis of treatment options for
the City of Santa Barbara, California, Ortega
Well Treatment Plant. The $397,000 study
included review of water quality data,
identification of key contaminants,
development of treatment goals,
development and evaluation of several unit
treatment processes and treatment train
alternatives, cost estimating, and
recommendation of viable alternatives for
pilot testing.
 Technical advisor for the Kern County
Water Agency, California, Henry C. Garnett
Water Purification Plant Service Entrance
Upgrade Project. The project included
design of a 115-kV substation and a 4.16- kV
service entrance distribution switchgear with
two 2.0-MW standby diesel engine
generators.
 Project manager for the Kern County
Water Agency, California, Henry C. Garnett
Water Purification Plant Expansion
Preliminary and Final Designs. Upgrades
and expansion increased the plant’s
capacity from 36 mgd to 105 mgd,
Treatment train is conventional treatment,
including a new Cross Valley Canal intake; a
raw water pump station; five new
flocculation and sedimentation basins; six
new dual-media filters; and a new 3.5million-gallon clearwell. The project also
included design work for other facilities
including chemical complex, a new electrical
building, high service pump station, and a
new electrical substation owned by the
agency. Project also included a transition
from manual plant operation to plant wide
new SCADA system.
 Technical advisor for the Water Facilities
Authority, California, Low Flow Modifications
project. The project consisted of final design
and construction of the modifications to the
plant. The project involved adding
supplemental backwash equipment,
programming, electrical upgrades, and
minor structural modifications to allow the
existing 100-mgd plant to operate at low
flows. The design minimized capital costs by
using a portion of the existing filtered water
channel for backwash water storage.
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Jeffrey A. Weishaar, a civil and environmental engineer with Carollo Engineers, has
worked on various wastewater projects, including elements of analysis, design, and
construction.

Relevant Experience
Education

MS Environmental
Engineering, University of
Missouri, Rolla, 2006
BS Civil Engineering,
University of Missouri,
Rolla, 2004

Licenses

Civil Engineer, California

Professional
Affiliations

American Society of Civil
Engineers
Society of American
Military Engineers
Water Environment
Federation

 Project manager for the Encina
Wastewater Authority, California, Process
Master Plan for the Encina Water Pollution
Control Facility. The project reviewed plant
process areas to identify needed upgrades
to build-out year 2040. Identified projects
included headworks upgrades, primary
clarifier rehabilitation, upgrades to aeration
blower and cogeneration technologies,
reviewed digestion technologies and laid
out a path for ammonia removal in
secondary effluent.
 Project manager for the San Elijo Joint
Powers Authority Facility Master Plan
Update. The project included complete
asset inventory and condition assessment at
the 4 mgd water reclamation facility.
Replacement and improvement projects
were identified and prioritized based on
funding and criticality. The 10 year project
plan included projected cash flows along
with future project recommendations.
 Project manager for the City of
Oceanside Facility Needs Condition
Assessment. This project provided condition
assessment at three treatment plants owned
and operated by the City. Specific duties
included coordination and overall lead for
the condition assessments, civil and
mechanical condition assessment,
identification of potential improvement
projects; project cost estimating; and report
preparation. Recommendations for project
implementation, based on criticality and
available budget, were provided to assist
the City in preparing for their upcoming
fiscal year budget and updating the Capital
Improvements Program.
 Project engineer for the J.B. Latham
Treatment Plant Facility Plan for the South
Orange County Wastewater Authority,
California. The Facility Plan provided a 20year planning window for liquid and solids
treatment, flow analysis, odor control,
energy management, site planning, and
regulatory issues. Project duties included

flow and plant capacity analysis, solids
treatment analysis for thickening and
digestion, site planning, cost estimating, and
report preparation.
 Project engineer for the La Salina
Treatment Plant Facility Plan for the City of
Oceanside, California. His responsibilities
included condition assessment of civil,
process, and mechanical facilities;
identification of potential improvement
projects; project cost estimating; and report
preparation. Recommendations for project
implementation, based on criticality and
available budget, were provided to assist
the City in preparing for their upcoming
fiscal year budget and updating the Capital
Improvements Program.
 Project engineer for the Asset Valuation
Study for the City of Santa Paula, California,
water and sewer systems. His responsibilities
included preparation of replacement, less
depreciated cost values, for the City’s water
and sewer systems, including distribution
and collection piping and appurtenances,
water and wastewater treatment plants,
pump stations, reservoirs, and estimated
land value.
 Condition assessment task leader for the
City of Oceanside, California, 2013
Integrated Mater Plan update. The task
entailed condition assessment of the City’s
32 sewer lift stations. Replacement and
rehabilitation projects were identified and
prioritized for use in the City’s CIP.
 Project manager for the Elsinore Valley
Municipal Water District, California, Regional
WRF Program Management project. The
$230 million program included upgrades
and expansion at two of EVMWD’s water
reclamation facilities. The Regional Water
Reclamation Plant is undergoing a $40
million upgrade and a $160 million plant
expansion including MBR and UV
technologies. The Horsethief Canyon WRF is
undergoing replacement and expansion of
the aged facility, including a new MBR
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process. Project duties have included
designer oversight, technology selection
and negotiations, grant management,
contractor and construction management
selection, and overall coordination and
project management with the design,
District staff, and stakeholders.
 Project manager for design of a new
wastewater lift station at Lake Cachuma Park
for the County of Santa Barbara, California.
The station incorporates chopper pumps in
a wet well designed to prevent solids
deposition. He provided construction
management services, submittal review, and
responses to contractor requests for
information.
 Project engineer for the Los Molinos
Pump Station Reliability Analysis for the City
of San Clemente, California. The study
identified a fully redundant, engine-driven
pump as the best approach to minimize
overflows.
 Project engineer for the Irvine Ranch
Water District, California, Initial Disinfection
Facility Sodium Hypochlorite Storage and
Feed System. Carollo is providing
engineering services to replace the existing
chlorine gas system with a bulk sodium
hypochlorite system. Developed and
evaluated alternative layouts for the new
sodium hypochlorite storage and feed
system, including three initial layouts for
tank and pumping configurations.
 Project engineer for the Irvine Ranch
Water District, California, Primary
Disinfection Facility Sodium Hypochlorite
Storage and Feed System. Carollo is
providing engineering services to replace
the existing chlorine gas system with a bulk
sodium hypochlorite system. Developed
and evaluated alternative layouts for the
new sodium hypochlorite storage and feed
system, including three initial layouts for
tank and pumping configurations.

evaluated alternative layouts for the new
sodium hypochlorite storage and feed
system, including three initial layouts for
tank and pumping configurations.
 Project engineer for the Olivenhain
Municipal Water District, California,
Chemical Tank Replacement project. Carollo
provided Carollo to provide design services
for the replacement of the sodium
hypochlorite storage tanks at the David C.
McCollom Water Treatment Plant and the
4S Ranch Water Recycling Facility.
 Project Manager for Encina Wastewater
Authority (EWA) Ocean Outfall Evaluation.
Carollo has provided inspection and
evaluation of the land and ocean outfall
pipe systems used for effluent discharge.
The project included manned entry and
inspection in the 84-inch land outfall, and
remote vehicle vide inspection of the pipe
interiors as well as diver inspection of the
exterior. Results of the inspection were used
to prioritize necessary repairs to the outfall
to ensure continued successfully operation.
The project was completed in 2016 and
2021.
 Project engineer for the Ocean Outfall
Capacity Evaluation for the City of
Oceanside. The City owns and operates one
36-inch diameter ocean outfall to discharge
treated wastewater effluent and brine from
the City facilities as well as other dischargers.
The project included condition assessment
of the outfall, including review of dive team
inspection and video inspection performed
by a remotely operated vehicle. A hydraulic
model was used, in conjunction with
wastewater flow projections, to determine
the existing capacity and when the capacity
may be met.

 Project engineer for the Irvine Ranch
Water District, California, Rattlesnake
Reservoir Chlorine Gas System
Replacement. Carollo is providing
engineering services to replace the existing
chlorine gas system with a bulk sodium
hypochlorite system. Developed and
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Benito Gutierrez has three years of experience in mechanical engineering. His
relevant experience follows.

Relevant Experience

Education

BS Mechanical
Engineering, San Diego
State University, 2017

Licenses

Engineer-in-Training,
California

 Project engineer for the Santa Barbara,
California, El Estero Water Resource Center
Secondary Treatment Process
Improvements Project, Primary Sludge
Pump No. 3. Benito was responsible for
engineering services during construction
(ESDC). This included, but was not limited
to, reviewing requests for information (RFIs)
and submittals, as well as developing asbuilt drawings.
 Project engineer for the City of Santa
Barbara, California, Braemar Lift Station
Rehabilitation Project. The project includes
design and construction phase services for
upgrades to address aging mechanical,
electrical and control system infrastructure,
structural improvements to address new
building code and flood plain requirements
and bypass pumping during construction.
Benito was the project engineer and
responsible the process mechanical design
of the project. He was responsible for
attending project meetings, gathering
information, and developing the design
criteria. He was also responsible for
developing a preliminary design report,
project drawings, and technical
specifications.
 Project engineer for the Oak Park Water
System Hydraulic Model Development,
Triunfo Sanitation District, California. Carollo
developed the District's water system
hydraulic model for the Oak Park Water
System. Hydraulic and age-based analysis
was used to develop a prioritized CIP with
recommendations for R&R projects.
 Current project engineer for the Encina
Wastewater Authority, California, Solids
Thickening Design Project. The project
includes preliminary and final design of the
RDT-based solids thickening facilities in an
existing dewatering building, which is
currently still in progress. Benito was
responsible for reviewing the client’s flow
and loading data to develop the design
criteria for the new rotary drum thickeners.
He was also responsible for developing the

equipment pre-procurement document,
which included manufacturer installation
information, facility visits and questionnaires,
reviewing proposals, and piloting. He also
developed several 3D Skechup models of
the new solids thickening facility for the
client during the preliminary design. He has
currently developed the 30-percent
package, which included a preliminary
design report and drawings.
 Hydraulic modeling with InfoWater for
the Rincon del Diablo Water District for the
Rockhoff Pump Station design. The
Rockhoff area is a small area of housing that
demands a specially designed pump station
to supply water to the area. The project
involved analysis of current area hydraulic
model and several different pump station
flow scenarios for system analysis. The
analysis of the system allowed for the
proper sizing of pumps for the Rockhoff
Pump Station and to satisfy the various flow
conditions.
 Construction oversight and recording for
the Mission Gorge Trunk Sewer
replacement for the City of San Diego. The
Mission Gorge sewer replacement was an
emergency design build for the City and
consisted of the replacement of one
thousand feet of sewer pipeline. The sewer
backfill was not compacted properly and led
to bending and sagging in the pipeline and
dips in the road that would have possibly
given away to sinkholes. As overseer of
construction, multiple trips were made out
into the field to observe and record pipeline
installment, photographs, and field notes
were taken.
 Project engineer for the As-Needed Civil
Engineering Services contract, Padre Dam
Municipal Water District, California. Carollo
provides as-needed engineering support
services to the District for projects ranging
from planning studies, hydraulic modeling,
and infrastructure design. The District was
looking to replace the master meter and
meter vault for Grossmont College. Primary
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tasks were locating nearby utilities and vault
design.
 Assistant engineer for the Elsinore Valley
Municipal Water District, California, Regional
Water Reclamation Facility Program
Management. The project included the
development of design build procurement
documents for the expansion of the Horse
Thief Canyon Water Reclamation Facility.
Benito was responsible for writing the
technical narrative for the mechanical and
heating, ventilation, and air conditioning
requirements as part of the procurement
documents.
 Project engineer for the Encina
Wastewater Authority, California, Land
Outfall Rehabilitation Project. The project
included emergency rehabilitation of the
facility’s 84-inch land outfall. The project
also included ESDC and Inspection Services.
Benito was responsible for preparing
drawings and specifications for the
rehabilitation of the outfall, as well as writing
the inspection report. The inspection led to
additional rehabilitation to the land outfall
pump station where drawings,
specifications, and ESDC was provided.
 SketchUp Design for the expansion of
the Encina Wastewater Treatment Plant
(Encina) in Carlsbad, California. Encina
serves over 400,000 residents and 600
businesses in a 125 square mile radius.
Encina was looking to make expansions of
certain facilities as part of their master plan.
Responsibilities included assisting the
project engineer in developing SketchUp 3D
models of the facilities and future
alternatives for alignments and client review.
 Team member of a senior design team
project on a Respiratory System Simulator
(RSS) for the Mechanical Engineering
Department at San Diego State University.
The project involved in depth research of
the human lungs and various breathing
complications. The RSS was developed
using SolidWorks™ 3D modeling software
and use of the on campus machine and
fabrication shop, including 3D printing. The
project lasted two semester and included
monthly progress meetings, project
schedule, and professor comment reviews.
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Education

MS Civil Engineering,
University of California,
Berkeley, 1994
BS Civil Engineering,
University of California,
Irvine, 1993

Licenses

Structural Engineer,
California, Oregon
Civil/Structural Engineer,
Washington
Civil Engineer, California

Professional
Affiliations

American Concrete
Institute
American Institute of
Steel Construction

James Doering, a registered structural and civil engineer, is Carollo’s structural lead
engineer in Southern California. He manages structural design and evaluations for
large and small projects. He has 27 years of experience in structural analysis, design,
seismic retrofit, rehabilitation, review, and assessment for a variety of structures, such
as wastewater and water treatment facilities, pump stations, reservoirs, tanks,
clarifiers, large pipe supports, retaining walls, operations and maintenance facilities,
office buildings, parking structures, post tensioned concrete structures, retail
shopping centers, and warehouses.

Relevant Experience

 Structural engineer for the Well Nos. 5
and 7 for the Irvine Ranch Water District,
California. The project included structural,
electrical, and control system design for
wellhead facilities for Well Nos. 5 and 7 for
the Dyer Road wellfield. Well No. 5 has a
400-horsepower (hp) motor-driven pump
and Well No. 7 has a 350-hp motor-driven
pump. The design included solid-state softstart controllers and system pressure
regulating valves.
 Structural engineer for the City of
Oceanside, California, San Luis Rey Water
Reclamation Plant Expansion. The project
included a flash mix pump station for
chemical addition, chemical storage and
pumping facility, and pump station design
for process feed water, drainage pump
stations, and plant water reuse pumps. A
new electrical and controls building was
designed to house the new electrical
equipment and provide controls and
monitoring to match and communicate with
the existing SCADA system.
 Structural engineer for the AWT
Recycled Water Demonstration Facility for
the Metropolitan Water District of Southern
California, located at the Sanitation Districts
of Los Angeles County, Joint WPC Plant in
Carson. The $14- million project includes
aeration tanks, chemical containment slabs,
process equipment support, and a 50 ft x
160 ft open canopy founded on drilled
concrete caissons.
 Structural engineer for the design of
three (3) seismic valve vaults for Los Angeles
Department of Water Power's Los Angeles
Reservoir UV Disinfection Plant Project in
Los Angeles, California. The valve vaults
allow for locations where the 120-inch

diameter steel pipe can be accessed for
isolation.
 Structural engineer for the Del Rio Tank
Project for the City of Modesto, California.
The project involved the design of a pump
station and a 0.3-MG welded steel tank.
Performance specifications and drawings
were prepared for an AWWA D100 tank.
 Structural reviewer for the Seismic
Evaluation of the Big Cottonwood WTP for
the Salt Lake City Department of Public
Utilities, Utah. Tasks include performance of
ASCE 41-13, Tier 1 and Tier 2 seismic
evaluations for the existing sedimentation
basin, flocculation basin, and process
building. Findings will be used for to
develop seismic mitigation alternatives with
the goal of maintaining reliable service for
at least 20 years.
 Structural engineer for the 2015 Seismic
and Structural Upgrade Project, City of
Martinez, California. Tasks included
performance of an ASCE 41-13, Tier 1 and
Tier 2 seismic evaluations for the two filter
control buildings, and an ACI 350 evaluation
of the finished water reservoir and
backwash tank. Mitigation alternatives were
developed for each structure. A seismic
retrofit package was prepared for
construction that included addition of shear
walls to one of the control buildings and
backfill reduction at the tanks.
 Structural engineer for the design of a
project for the City of Sanger, California, that
included a 0.75-MG AWWA D100-11, welded
steel, potable water storage tank and
supporting pumping and well treatment
facilities.
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 Structural engineer for the
strengthening of an existing concrete wall at
a clearwell for the City of Everett,
Washington. The project included
preparation of a finite element analysis and
strengthening details for a concrete wall
that was going to be loaded due to the
removal of a thrust block at an effluent pipe.
Strengthening measures included the
addition of concrete counterforts and
foundation extensions.
 Structural engineer for the Inlet Conduit
and Rapid Mix Systems project for the
Metropolitan Water District of Southern
California. The project included design of a
12-foot by 12-foot concrete conduit
transition for water conveyance from a 144inch diameter steel pipe to a 13-foot by 15foot concrete conduit.
 Structural engineer for the Weymouth
Pilot Plant Facility for the Metropolitan
Water District of Southern California. The
project included design of a 5,000 square
foot cast in place concrete building with a
mezzanine and split-level roof. Special
architectural features included a 20-foot-tall
window with a large monolithic concrete
sunshade.
 Structural engineer for the Cater Water
Treatment Plant Filter No. 6 repair for the
City of Santa Barbara, California.
 Structural project engineer for the Alfred
Merritt Smith Water Treatment Facility
Ozone Addition for the Southern Nevada
Water Authority, Nevada. The project
included design of one the world's largest
ozone generation systems at a water
treatment plant. Five medium-frequency
generators produce 20,000 pounds-per-day
of ozone and will ultimately produce up to
12-percent ozone, by weight. Project
elements included influent flow
measurement via a 15-foot diameter venturi
meter, ozone contactors, a
vacuum/pressure swing adsorption system
for extracting ozone generator feed oxygen
from air, a back-up liquid oxygen feed
system, and ozone generators.

Water District of Southern California. The
project included design of a 35,000-square
foot concrete tilt-up building with a 50-foot
tall cast-in-place concrete tower and two
colonnades. The building was designed for
a site-specific seismic response for an
earthquake with a return period of 950
years.
 Structural engineer for the Well #11
Production Facility for the City of Gig
Harbor, WA. The project included a new
CMU building to house electrical equipment
and chemical storage and injection
components. The building was designed
with CMU walls and a wood-framed gable
roof.
 Lead structural engineer for Elsinore
Valley Municipal Water District’s Diamond
Regional Sewer Lift Station. The project
includes a new 55-ft deep lift station with
support building, grinding facility, and valve
vault. The structural walls were designed for
high groundwater levels and soil pressures.
Finite element analysis was used to optimize
the use of materials.
 Structural engineer for the
seismic/structural evaluation of the
Willamette River Water Treatment Plant in
Wilsonville, Oregon, for the Tualatin Valley
Water District. The scope of work included
the identification of vulnerabilities and
development of mitigation strategies for a
150-mgd capacity raw water inlet caisson
located off of the Willamette River, raw
water pump station, high service water
pump station, and the operations building.
A seismic evaluation using ASCE 41-13 for
the buildings and ACI 350 for the caisson
and reservoir were performed to assess the
likelihood of the facilities to remain
serviceable in a major earthquake. The
geotechnical engineer established ground
acceleration and liquefaction/lateral spread
loads for analyzing structures. Structural and
geotechnical mitigation alternatives were
developed to address the potential for large
scale lateral spread toward the river.

 Structural engineer for the Weymouth
Ozone Retrofit Program – Ozone
Generation Building for the Metropolitan
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Education

MBA Business
Administration, University
of Colorado, 2008
BS Electrical Engineering,
Colorado School of
Mines, 2002

Licenses

Professional Engineer,
Colorado
Electrical Engineer,
California

Professional
Affiliations

Institute of Electrical and
Electronics Engineers
International Society of
Automation

Troy Hedlund has 17 years of experience as a project manager and as an electrical
and instrumentation engineer in the design of water and wastewater treatment
plants, large-scale solar photovoltaic (PV) systems, and cogeneration facilities. His
experience encompasses all phases of project implementation (planning, design, and
construction) and many facets of EI&C engineering including high-, medium-, and
low-voltage power distribution and generation system design, process and motor
controls, and SCADA and PLC network design.

Relevant Experience

 Project manager and lead electrical
engineer for the Electrical Distribution and
Substation Improvements project for the
Santa Fe Irrigation District, California. Troy
provided design services to replace the
existing 12-kV service entrance and electrical
power distribution system at the R.E. Badger
Water Filtration Plant. The design included
new 12-kV and 4.16-kV switchgears, a 480-V
switchgear, 480-V motor control centers,
and a new standby diesel engine generator.
The design also included a new 5,000square-foot main electrical building.
 Lead electrical and instrumentation
engineer for the San Clemente Water
Reclamation Plant Recycled Water System
Expansion Project, San Clemente, California.
The project included the replacement of the
electrical distribution and process control
systems associated with the existing water
reclamation facilities. In addition to serving
the existing facilities, the new electrical
distribution and process control systems
also serve new facilities designed to increase
the plant capacity from 2.2 mgd to 4.4 mgd.
The plant treats secondary effluent from an
adjacent wastewater treatment plant for
distribution as reclaimed water.
 Project manager and lead electrical and
instrumentation engineer for the City of San
Diego Public Utilities District, California,
Pump Stations 1 and 2 Electrical Upgrades
Project. The project consisted of
replacement of medium- and low-voltage
electrical equipment, including 4.16-kV
switchgear and motor starters, 480-V
switchgear, diesel engine generators, and
motor control centers at two of San Diego’s
most critical raw sewage pump stations, and
reconfiguring the facility control systems to
monitor and control the new electrical
equipment. In addition to the electrical and

control system upgrades, the project also
included the design of a new electrical
building.
 Lead electrical and instrumentation
design engineer for the El Estero
Wastewater Treatment Plant Influent Screen
Improvements Project for the City of Santa
Barbara, California. The project included the
design of new influent bar screens, a
screenings conveyor, and
washer/compactor units and the design of
electrical, instrumentation, and controls
required to accommodate the new
equipment installed with the project.
 Electrical design engineer for the Sunset
View Mobile Home Park Lift Station for
Owen Engineering, Englewood, Colorado.
The project consisted of the design of a new
sewage lift system, which included a duplex
lift pump system, a utility service entrance,
and a standby generator.
 Lead electrical, instrumentation and
controls design engineer for the Irvine
Ranch Water District, California, Rattlesnake
Reservoir Chlorine Gas System
Replacement. Carollo is providing
engineering services to replace the existing
chlorine gas system with a bulk sodium
hypochlorite system. His responsibilities
included design of the electrical,
instrumentation, and controls associated
with the new sodium hypochlorite storage
and feed equipment.
 Lead instrumentation and controls
design engineer for the Baker Water
Treatment Plant for the Irvine Ranch Water
District, Irvine, California. The project
included the design of a complete SCADA
and process control system and
instrumentation associated with a new 28mgd surface water membrane filtration
plant. Unit processes comprising the plant
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include a 1,350-hp remote raw water pump
station, an 1,800-hp membrane feed pump
station and forebay complex, a pressurized
membrane filtration system consisting of 14
individual membrane racks and associated
membrane clean-in-place chemical systems,
ultraviolet disinfection, and a 1,500-hp
product water pump station. The project
also included the design of membrane
system waste/solids handling consisting of
chemically enhanced flocculation and
sedimentation. The plant SCADA and
process control system consists of
distributed Modicon Quantum and M340
PLCs connected to dual fiber-optic
communication networks which isolate PLCto-SCADA and PLC-to-PLC messaging, as
well as network interfaces with vendorprovided control systems for the membrane
and ultraviolet disinfection systems.
 Lead electrical and instrumentation
design engineer for the Cater Water
Treatment Plant Chain and Flight
Replacement Project for the City of Santa
Barbara, California. The project included
replacement of the existing chain and flight
system and design of the modifications to
existing plant power and control systems
required to accommodate the new chain
and flight equipment.
 Lead electrical and instrumentation
design engineer for the Cater Water
Treatment Plant Advanced Treatment
Project for the City of Santa Barbara,
California. The project included installation
of ozone, dewatering, and various new
chemical storage and feed facilities and
design of a new electrical service and the
integration of the new facilities into the
existing plant SCADA/PLC network.
 Lead instrumentation and controls
engineer for the development of
design/build contract documents for the
Irvine Ranch Water District, California, Wells
21 and 22 Reverse Osmosis Treatment Plant.
The project included development of 30percent design documents in accordance
with the Irvine Ranch Water District,
including technical instrumentation
specifications and the facility control system
architecture.

 Project manager for the Henry C.
Garnett Water Purification Plant Service
Entrance Upgrade Project for the Kern
County Water Agency Improvement District
No. 4, Bakersfield, California. The project
included the design of a 115-kV substation
consisting of two 14-MVA substation
transformers, and a 4.16-kV power
distribution system consisting of remote
controlled 4.16-kV switchgear, two 2.0-MW
standby diesel engine generators,
connection of a 1.0-MW solar PV system,
and extensive coordination with PG&E for
interconnection of the onsite generation
sources.
 Lead electrical, instrumentation, and
control design engineer for the 52-mgd
Henry C. Garnett Water Purification Plant
Expansion for the Kern County Water
Agency Improvement District No. 4,
Bakersfield, California. The project included
the design of new electrical distribution,
controls, and fiber-optic SCADA/PLC
systems for the plant expansion. The design
of the plant expansion consisted of new
facilities such as a raw water pump station,
flocculation and sedimentation processes,
mixed-media filtration with automatic
backwash, and extensive chemical storage
and feed.
 Electrical, instrumentation, and control
design engineer for the Palmdale Water
Treatment Plant Improvements Project for
the Palmdale Water District, California. The
project included the design of a new sludge
removal system, a 480-V switchgear, a
1,000-kW standby engine generator,
extensive modifications to the existing plant
480-V electrical distribution system, site
electrical, a new rotating screen on the plant
influent water line, site lighting design, and a
complete replacement of the existing
instrumentation and control system and
fiber-optic SCADA/PLC communication
networks.
Electrical and instrumentation design
engineer for the Groundwater
Demineralization Project for the Zone 7
Water Agency, California.
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Education

MS Civil Engineering,
University of Idaho, 1977
BS Civil Engineering,
University of Idaho, 1975

Licenses

Civil Engineer, Alaska

Professional
Affiliations

American Water Works
Association
Water Environment
Federation

Patrick White, a senior vice president in Carollo Engineers, has 40 years of
professional engineering experience specializing in the area of municipal water
treatment facilities planning and design. His experience includes design responsibility
for major treatment facilities ranging in size from five to over 180 mgd. In recent
years, Mr. White has toured water treatment facilities throughout Japan and Europe
(France, Germany, Switzerland, Belgium, the Netherlands, and the UK). Subsequent to
these tours, Mr. White has worked with several Japanese and European firms to
transfer appropriate technology to the United States.

Relevant Experience

 Principal-in-charge for City of Victorville

(former Victor Valley Water District),
California, 20-Year Comprehensive Water
Master Plan. Carollo identified which of
several possible water supplies would result
in the most practical and cost-effective
solution to the District’s growing demand
for water. Elements included in the Water
Master Plan include a Groundwater and
Financial model.
 Principal-in-charge for the Conceptual
Design of the new 10-mgd Eastside Surface
Water Treatment Plant, for the Palmdale
Water District, California. Carollo will provide
recommendations on treatment process,
conceptual layout, options for delivery
method, and preliminary cost estimates.
 Principal-in-charge for the Process
Residuals Management Study for the
Cucamonga Valley Water District 60-mgd
Lloyd W. Michael Water Treatment Plant,
California. Assessed the long-term feasibility
of the existing residuals management
practices based on local, regional, and
federal regulations, as well as identified the
fiscal and regulatory impacts of alternative
treatment strategies.
 Principal-in-charge for the Solids
Management & Process Optimization Study
Project for Water Facilities Authority's Agua
de Lejos Water Treatment Plant. Ongoing
study to optimize and upgrade the
Authority's existing facilities to address its
solids handling issues and to make
necessary changes in order to comply with
water demands and regulations. Mr. White
is responsible for resource allocation, and
oversight of project budget, schedule, and
progress.

 Technical advisor/Process specialist for
the Yucaipa Valley Water District, California,
Regional Water Filtration Facility, California.
The preliminary design study for this new
12-mgd facility included an evaluation of
treatment process alternatives for raw water
from Santa Ana River and Mill Creek.
 Principal-in-charge for alternatives
evaluation report, fixed bed biological
nitrate removal pilot study, and predesign
for expanding the Arlington Desalter with
biological nitrate removal and reverse
osmosis processes for Western Municipal
Water District, California.
 Principal-in-charge for an alternatives
evaluation of the Chino Basin Desalters
Phase 3 Expansion and predesign and
equipment procurement to implement the
recommended alternative by expanding
Chino II Desalter for Western Municipal
Water District, the City of Ontario, and
others.
 Principal-in-charge of evaluation of
process alternatives for the proposed Lake
Mathews membrane filtration and reverse
osmosis treatment plant and preparation of
a detailed cost estimate report for Western
Municipal Water District, California.
 Quality assurance/quality control
specialist for a feasibility, bench-, and pilotscale evaluation and preliminary design
study of enhanced coagulation for the
removal or reduction of arsenic, DBP
precursors, bromate, and phosphorus at the
600-mgd Los Angeles Aqueduct Direct
Filtration Plant, owned and operated by Los
Angeles Department of Water and Power,
California.
 Principal-in-charge for the Chino II
Desalter Expansion from 10 to 20.5 mgd.
This project was part of the Chino Basin
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Authority Desalters Phase 3 Expansion
project for the Western Municipal Water
District, the City of Ontario, and the Jurupa
Community Services District, California.
Design-and construction-phase engineering
services were provided and included
addressing some original plant deficiencies.
Construction was completed on schedule at
12 months for a cost of $11.9 million.
 Technical advisor for the Serrano Water
District, California, Plant Process
Improvements at the Walter E. Howiler, Jr.
Water Filtration Plant. Developed and
directed preparation of the Preliminary
Design Report.
 Principal-in-charge for the Low Flow
Modifications Project at the Agua de Lejos
Water Treatment Plant for the Water
Facilities Authority, California.
 Principal-in-charge for the San Antonio
Canyon Water Treatment Plant
Rehabilitation Project for the City of Upland,
California. The project provided updated
process equipment for this 6.0-mgd direct
filtration plant. The work includes demolition
and construction of various components at
the water treatment plant.
 Technical advisor for plant evaluation,
preliminary design, and design of a water
treatment plant expansion and upgrade for
the City of Oceanside, California. Capacity of
the Weese filtration plant is being increased
from 25 mgd to 37.5 mgd.
 Technical advisor for the design of the
10-mgd Hemet Water Filtration Plant for the
Eastern Municipal Water District, California.
The plant final capacity is 40-mgd.
 Principal-in-charge for alternatives
evaluation and preliminary and final design
of an arsenic removal treatment plant using
coagulation/filtration for the Elsinore Valley
Municipal Water District, California.
 Principal-in-Charge for Kern County
Water Agency, California, Henry C. Garnett
Water Purification Plant Expansion
Preliminary and Final Designs. The
predesign effort was approached using a
workshop format to develop and evaluate
various treatment alternatives. Conventional
treatment was ultimately selected. The plant

expansion will increase the plant’s capacity
from 36 mgd to 72 mgd.
 Principal-in-charge for the evaluation,
predesign, design, and construction of
upgrades and improvements at the 35-mgd
Palmdale Water Treatment Plant, California.
Improvements included: new traveling raw
water screen, coagulation, addition of a new
third stage of flocculation, sedimentation,
new chemical storage and feed facilities,
and a new electrical system. Phase II design
components include two new granular
media filters, complete rehabilitation of
existing filters, post filtration GAC contactors
for DBP formation control to allow
continued use of free chlorine for primary
and secondary disinfection, and expanded
solids handling facilities.
 Leader of the technical advisory groups
for design of upgrades and improvements
at the 37-mgd Cater Water Treatment Plant
for the City of Santa Barbara, California.
Predesign and design elements include
complete filter rehabilitation, flocculation
upgrades, upgrading existing bulk
hypochlorite system and evaluating
conversion to chloramines, and construction
of new solids handling, chemical feed, and
backwash systems.
 Principal-in-charge for alternatives
evaluation, and preliminary and final design
for two arsenic removal treatment plants
using coagulation/filtration for the Victor
Valley Water District, California.
 Principal-in-charge for the design of the
El Toro Road Transmission Main for the
Elsinore Valley Municipal Water District,
California. The project consisted of
approximately 2,710 feet of 16-inch diameter
ductile iron or PVC pipeline and 6,580 feet
of 12-feet diameter ductile iron or PVC
pipeline.
 Technical advisor for the I-15 Corridor
Utility System Design for the City of
Hesperia, California. The project included
design-engineering services to provide
water and wastewater infrastructure
necessary to serve a new corridor along the
I-15 freeway that was recently annexed to
the City.
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Ben Carlisle has over 38 years of experience in the commercial and industrial
construction industry. His last 25 years has focused on providing construction
management services on municipal water treatment projects. His experience includes:

Relevant Experience

Education

General Studies
Training - United
Brotherhood of
Carpenters, 1979-1983

 Construction manager for the City of
Austin, Texas, Water Treatment Plant No. 4.
The $380-million construction project is
initially a 75 mgd facility but includes
components sized for up to 300 mgd of
capacity. The facility was constructed on a
greenfield site and took over 4 years to
construct. New tunnels, pump stations, lake
intake, and a new treatment plant were
constructed on a greenfield site in
Northeast Austin. The plant includes new
lime softening basins, granular media filters,
clearwells, solids thickening, dewatering
centrifuges, a sodium hypochlorite
generation system, and several chemical
storage and feed systems. The overall
project was divided into several packages to
gain an early start on critical path activities.
 Construction manager for the City of
Edmond, Oklahoma, Arcadia Lake Water
Treatment Plant Expansion. The Arcadia
Water Treatment Plant is a 10-mgd
softening plant. Existing plant facilities were
originally constructed in 1987 and are to be
upgraded, with new facilities added to
expand the plant to a capacity of 30 mgd
(with site planning for a future capacity of
65 mgd). The project includes: new raw
water conveyance piping and a low-lift
pump station, flow split structure, two new
solids contact clarifier, intermediate ozone,
filters, UV disinfection, a high service pump
station, waste washwater handling, solids
handling, chemical feed (including a new
lime feed system), and conversion from
chlorine gas to sodium hypochlorite. Plant
upgrades will also include new plant
SCADA, security and administration facilities.
Construction will include a water
transmission main from the plant to the I-35
complex, which will consist of 24,700 linear
feet of a 36-inch water transition main.
 Construction Specialist for the
construction manager during the
construction phase of the City of
Henderson, Southwest Water Reclamation

Facility (SWRF) in Henderson, Nevada. The
SWRF is the key element to the City of
Henderson reclaimed water storage and
delivery system. Carollo is currently acting as
the construction manager on this $93
million, three-year construction contract
with CH2MHill, the City, and Sletten
Construction of Nevada. Carollo is
responsible for managing all construction
document processing, payment requests,
managing all routine and special inspection,
and leading the startup test group. Carollo
currently has a staff of eight working fulltime on the project. Mr. Carlisle’s
responsibilities included: comparing shop
drawings to work installed in the field for
compliance, facilitates coordination between
Sletten Construction, CH2M Hill, and the
City on issues such as architectural finish
details on the edges, penetrations, and light
mounts, concrete tank and pad coatings,
establishing QA hold points for installation
and performed inspection. Ben also worked
with CH2MHill to establish pipe support
sizes, types, and locations specific for fieldbuilt conditions for many process systems.
 Construction manager and inspector for
the Chino II Desalter Expansion Project. The
$12 million Chino II Desalter Expansion
Project, funded in part by the American
Recovery and Reinvestment Act (ARRA),
increased the capacity of the Chino II
Desalter from 10-mgd to 20.5- mgd
through a combination of reverse osmosis
and ion exchange system capacity increases.
As the onsite owner’s representative, Mr.
Carlisle managed project schedule,
conducted weekly project and safety
meetings, reviewed and approved
contractor change orders, monitored and
inspected equipment fabrication and
installation, coordinated startup activities,
and served as the liaison between the
owner’s operations, staff, the design
engineer, and the contractor. The 16-month
construction project was completed
successfully with less than one percent
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change orders, no contractor claims, and no
loss production from the existing facility.
 Construction Manager for the Gibson
Road Pressure Reducing Station. This $2.5
million dollar project included a new PLC –
controlled pressure reducing station facility
in a residential area, extension of existing
36-inch diameter potable water steel
transmission main, relocation of existing 16inch water main, wet taps, and line stops
within the right-of-way, and appurtenances.
This project was constructed on an
accelerated schedule to replace aging
infrastructure in the service area.
 Construction manager for the West
Henderson Utilities Infrastructure
Improvements. This group of three separate
infrastructure projects with a total
construction value of over $8.5 million and
included approximately 13,000 feet of 36”
and 42” diameter sewer pipe and
approximately 13,000 feet of 16”, 24”, and
42” potable water pipelines along with
necessary appurtenances. The project also
included a manufactured pressure reducing
station and several cast-in-place valve
vaults. These projects were designed and
constructed on an accelerated schedule to
meet the needs of new development in the
area.
 Construction manager for the Canyons
Interim Sewer and Water Improvements.
This $650,000 project included a packaged
sewer lift station, packaged potable water
booster pump station, onsite and offsite
piping, and appurtenance. This project was
designed and constructed on an
accelerated schedule to meet the needs of
new development in the area.
 Construction advisor for the City of
Everett Clearwell No. 2 Project. The project
involves the siting, predesign, design, and
construction services for a new 6.7 million
gallon buried, rectangular, cast-in-place
concrete clearwell, and backwash pump
station at Everett’s Lake Chaplain Water
Filtration Plant. The finished water clearwell
includes a splitter structure that connects
the existing filters with both the existing and
new clearwells. Project challenges include
the routing of large (i.e. 36 to 84-inch

diameter) transmission piping, siting and
design of the new flow distribution
structure, and on-site investigations to
determine the best method to improve the
soil conditions at the proposed site. Project
duties included constructability reviews of
the contract documents prior to bidding,
bid period assistance, and on-site
construction services to aid the City's
inspectors in regards to rebar layout and
placement.
 Directed the constructability task for an
$80M dollar upgrade and expansion project
to 90 MGD of the Henry C. Garnett Water
Purification Plant for the Kern County Water
Agency. Involvement began during
preliminary design and ended in the
construction phase with the acceptance of
the contractors approved construction
schedule. Comments covered all aspects of
the project ranging from excavation and
shoring to concrete finishes of exposed
structures to construction sequencing.
Accurately predicted the construction
period in the preliminary design phase,
which allowed the Kern County Water
Agency time to make the appropriate
financial and water supply arrangements
needed during the construction period at
their only operating water treatment facility.
 Provided construction oversight as the
design engineer's representative during the
$50 million upgrade and expansion of the
Leslie O. Carter Water Treatment Plant for
the Palmdale Water District. Facilitated
resolutions between the owner, contractor,
third party construction manager, and the
design engineer (Carollo) during
construction. Examples of issues included
pipe settlement, construction techniques in
a wet environment, and acceptability of
laboratory equipment. Prepared the project
punch list.
 Assisted with the design process for a
4.5 mgd existing water treatment plant
optimization for Missouri American Water
Works Service Company.
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Hazen and Sawyer
11260 El Camino Real, Suite 102
San Diego, CA 92130 • 858.764.5520

November 5, 2021
Justin Brazil
Director of Water Quality
100 Lakeview Ave.
Spring Valley, CA 91977
Re:

Request for Proposals for:
Updates to the Robert A. Perdue Water Treatment Plant Facilities Master Plan

Dear Mr. Brazil:
The Sweetwater Authority (SWA) is soliciting proposals for the updating the Robert A. Perdue Water
Treatment Plant (Perdue Plant) Facilities Master Plan to assess overall condition and efficiency of the
plant, evaluate projects to improve operability and produce a Master Plan and Capital Improvements
Program (CIP) to guide plant improvements into the future. The objective is to develop a plan that
ensures the longevity and reliability of the Perdue Plant to produce cost effective, high quality treated
water in accordance with all current and anticipated future regulatory requirements.
Hazen and Sawyer has the project team, with the right project experience, and the right expertise to assess
the current condition and performance of the Perdue Plant and develop comprehensive solutions that meet
SWA's objectives for the project. The key features of our team include:
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A Local Team with local insight to provide project efficiency. Our Local team will manage and
deliver the project from our San Diego office. We are pleased to have Silvana Ghiu, PhD, PE as our
proposed Project Manager. She is supporting your operations at the Reynolds facility and
understands the goals and objectives and how to lead a project to meet your expectations. Our
Principal-in-Charge, Jack Adam, PE previously worked at the SWA and is the Project Manager for
your upcoming Aeration/Destratification project at Sweetwater Reservoir and understands the history
and upgrades the Perdue Plant has undergone over the years.
A Comprehensive Understanding of the project elements will reduce your risk. The Hazen team
understands the project from the condition, operability and efficiency assessments required, filter
fouling and performance challenges, planning efforts for the clearwell replacement, challenges with
operation of the Sweetwater Reservoir intake tower, safety and availability issues surrounding the
current use of chlorine gas, as well as other project identified at the plant. Our team has a record of
success in all areas that are critical to this project including condition assessment, master planning,
intake tower/gate rehabilitation, filter assessment and surveillance and chemical system conversions.
National Expertise and Experience to guide project decisions. Hazen is set up as a company to
facilitate resource sharing and technical collaboration across the company regardless of location. We
have the ability to seamlessly leverage our national experts, resources, and past project knowledge to
protect your interests and guide you through the challenging issues and decisions to achieve a
successful project.

We look forward to helping Sweetwater Authority achieve a plan that can make Perdue Plant a long
lasting and cost effective treatment plant now and into the future.
Very truly yours,
Silvana Ghiu PhD, PE
Project Manager

Jack Adam PE
Principal-In-Charge
hazenandsawyer.com
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Section No. 1

Identification of Responder
Sweetwater Authority (SWA)’s Robert A. Perdue Water Treatment Plant
Facilities Master Plan update requires a team with local insight, a
comprehensive understating of project elements, and expertise in water
treatment plant facility planning and process optimization. The Hazen and
Sawyer (Hazen) Team brings this expertise and experience.
Since 1951, Hazen has been helping clients across the country to plan out their water treatment plants. We assist with
process selection to meet current and future regulations, we lay out the facilities and plan for their construction and
phasing and we consider how the systems will be operated. Our approach considers the water source, through
treatment, and on to the distribution system. We have been successful by building a team of local and national
technical experts who bring innovative thinking based on their experience with similar successful projects.
Hazen is a nationally and internationally recognized engineering consulting firm soley focused on all aspects of Water. We have specialized experience and dedicated staff in all areas of water treatment planning,
optimization and design. For projects like SWA’s Perdue Plant FMP project
we will take a comprehensive approach using our understanding of water
treatment and the Perdue Plant to develop a facility master plan that considers current and future requirements, Sweetwater Authority financial
impacts, and operations impacts to plan a facility that will provide a long
cost effective life.

Legal Name/Address

Since 1951

Not Applicable

Hazen and Sawyer has been
focused on all aspects of water.

Significant
Resources in the West
- Staff throughout California
- Experience throughout
the state
- Staff who know your
organization and needs

Legal Form of Company
Corporation

Parent Companies

San Diego Office Address
11260 El Camino Real
Suite 102
San Diego, CA 92130

Number of Employees

San Diego: 11
California Employees: 80
Firm Employees: 1,300

Proposal Contact
Silvana Ghiu, PE
Senior Associate
Hazen and Sawyer
11260 El Camino Real
Suite 102
San Diego, CA 92130
(813) 928-2962
sghiu@hazenandsawyer.com
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Our staff in Southern California will
serve your project. Management will
be located in San Diego.

Hazen and Sawyer
Headquarters
498 Seventh Ave., 11th Floor
New York, NY 10019

Hazen and Sawyer
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Section No. 2

Financial Relationships Disclosures
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Hazen has no prior financial relationships with current members of SWA’s
Governing Board, and entities for which said members are employed, or
have an interest, both past and present.

Hazen and Sawyer
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Section No. 3

Qualifications/Experience of Firm
Our relevant projects show a range of projects that include condition assessment, process optimization,
Sweetwater Authority's Perdue WTP Facilities Master Plan requires condition assessment to
energy efficiency, filter troubleshooting, as well as other elements that will be part of the Perdue Plant Facilities
understand the asset life, process evaluation that considers current and future regulations
Master Plan Update. We have selected our projects and built our team to demonstrate our experience and
and needs, optimization to maximize the water plant production, and a final master plan that
expertise to meet three key challenges of this project including 1) desktop and field condition assessment of
key plant components, 2) evaluation of plant performance, energy efficiency and performance troubleshooting,
is able to be implemented in a way that considers constructability, financial implications and
and 3) experience
with producing
comprehensive plant master plans to ensure performance, longevity, and
of projects,
considering
long term operations. Hazen's Qualifications are uniquely aligned with the needs of the We have thousands
to address operator efficiencies. Throughout this proposal we have highlighted which of the three key
multiple projects
at most of our facilities
project with over 280 WTPs over our 70 Years of experience.
challenges each project addresses through the use of the icons below.
ofnear-,
projects,
considering
Our staff understand the criticality of providing clear, actionable, and defensible master plansWe
thathave
providethousands
our clients with
mid-, and
long-term solutions. Equally important is delivering an operations-centric facility, one that ismultiple
user friendly,
efficient, pragmatic,
can facilities
projects
at most and
of our
+

280

deliver at its rated design capacity. The following is a sampling our national expertise, as well as relevant projects carried out by this team
Drinking Water
and applicable to the challenges faced at SWA.
We have thousands of projects, considering
San Diego County
Water Authority
• Process and operations
optimization
• Condition and
performance evaluation
•

Value

280

multiple
projects
at most of our facilities
Long
Beach Water
+
Department

Drinking Water

• Site performance
evaluation

• Process evaluation and
optimization

• Bench-scale testing and
operational optimization

Nationwide

Drinking Water
Risk-based prioritized
• Master Plan and 20 Year
list of CIP projects
Facilities CIP
Value
We have thousands ofNationwide
projects, considering

• Phased improvements
implementation plan

Value

Risk based prioritiaztion of condition,
multiple projects at most
of our facilities
performance and regulatory driven

Implement operability and reliability
improvements

Plan for maximizing use of existing assets
while improving plant operations, capacity,
and reliability

projects

Master Plan

Relevant Project Experience
Twin Oaks Valley Water Treatment Plant Operations and Disinfection Reliability Evaluation
San Diego County Water Authority, San Diego County, CA
Treatment Plant Facility Improvement Master Plan Projec
Long Beach Water Department, CA
Water Treatment Plant <svg id="Work_layer_1" data-name="Work layer 1" xmlns="http://
www.w3.org/2000/svg" viewBox="0 0 36 36"><defs><style>.cls-1{fill:#365072;}.cls2{fill:#fff;}</style></defs><circle class="cls-1" cx="18" cy="18" r="18"/><path class="cls-2"
Facilities Master Plan
Goleta Sanitary District, Goleta, CA

Spring Hollow Long-Term Plan
Hazen brings
Western Virginia Water Authority, VA
superior quality
Water System Assessment and Optimization
and value to water
City of Corpus Christi, TX
Hazen
brings
superior quality and value to
treatment facilities
Ni River Water Treatment Plant Facility Master Plan
water treatment
facilities
across
the country
across the country
Spotsylvania
County Utilities,
Spotsylvania,
VA

280+

Drinking Water
Facilities
Nationwide

+
Hazen brings
superior+quality
to 100
Chemical
System Designs
33,000
MGDand value
60+ Years
Water Replenishment District of Southern California, CA
Serving
Municipal Clients
in
WTP
Improvements
Pilot
Studies
water treatment facilities across the country
Hazen brings
superior+quality
33,000
MGDand value to 100+
in WTP
Improvements
water treatment
facilities
across the countryPilot Studies

33,000+ MGD


Process Evaluation/Optimization

Facilities

Olivenhain Municipal
Nationwide
Water District

• Condition and performance
evaluation
Facilities

280+

Condition Assessment

in WTP Improvements

100+

Pilot Studies

Hazen and Sawyer I hazenandsawyer.com

Hazen brings superior quality and value to

60+ Years

Owner’s Agent for the San Fernando Basin Groundwater Remediation
Los Angeles Department of Water and Power, CA

60+ Years

Serving Municipal Clients

Shandaken Tunnel Intake Chamber Rehabilitation
NYC Department of Environmental Protection, Prattsville, NY

Serving Municipal Clients
3
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Relevant Highlights
• Site performance evaluation
• Filtration
• Disinfection
• Backwash water return
process evaluations
• Recommended improvements
• Cost estimates
• Reservoir Evaluation

Twin Oaks Valley Water Treatment Plant
Operations and Disinfection Reliability Evaluation
San Diego County Water Authority (SDCWA), San Diego County, CA
SDCWA owns and operates the 100 mgd Twin Oaks Valley WTP (TOVWTP)
that consists of submerged membranes, ozonation, biologically active
carbon contactors, finished water chemical mix chamber (CMC), and 15
MG of clearwell storage. The plant has on-site residuals processing for
the screens, membranes and BAC contactors and returns clarified water
to the head of the plant. The TOVWTP was experiencing fouling and
decreased plant production. Additionally, DDW has required continuous
compliance at the ozone facility for primary disinfection and did not grant
disinfection credit for (free chlorine contact) for the chemical mix chamber
causing operational reliability challenges. As part of a larger planning
study for the facilities, SDCWA retained Hazen to evaluate these process
and regulatory challenges, identify alternatives to mitigate the challenges,
and provide recommendations and cost estimates. Hazen’s approach
identified and recommended both operational and capital improvements
and regulatory approaches for these reliability improvements.

Reference
Nathan Faber
Principal Engineer
(858) 522-6743
nfaber@sdcwa.org

Project Dates
6/2020 - 6/2021

Key Personnel
Alex Gorzalski
Project Engineer
Hallie Thornburrow
Project Engineer
Nicole Blute
QA/QC
Chris Portner
Cost Estimating

Improvements to address membrane fouling included coagulation upstream of the submerged membranes,
dissolved air flotation pre-treatment upstream of the submerged membranes and clean-water flux testing to aid
in identifying fouling earlier for chemical cleans and solids processing operational improvements.

1014-141

Recommended solutions to addressing DDW’s ozone continuous disinfection requirement included increasing
the inactivation ratio, reduced flow variation ahead of the ozone contactor, using alternative flow measurement
for Contact Time (CT) calculations, and using 3-point compliance as a back-up method for the TOVWTP primary
disinfection system.
Alternatives for obtaining disinfection credit for the TOVWTP CMC were classified based on the concerns from
DDW that addressed either hydraulic efficiency or process control. Improvement alternatives addressing hydraulic
efficiency included additional tracer testing, obtaining baffling factors based on cross-sectional velocity, using
a Reactor Network model, and removal of an existing mixing header thought to be causing CMC short-circuiting.
Improvement alternatives addressing process control included data analysis on theoretical vs. observed chlorine
dose, statistical analyses on chlorine residual historical data, and trending of inactivation credit.
Hazen prioritized the above recommendations for the Water Authority to pursue. The Water Authority is working
with its contract operator to assess what improvements to consider and when to implement them.
Hazen and Sawyer I hazenandsawyer.com
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Relevant Highlights
• Identification of treatment and
infrastructure improvements
• Development of an
implementation plan and
schedule for capital projects
• Providing cost savings through
performance assessment
• Electrical evaluation to identify
opportunities for
improvements

Treatment Plan Facility Improvement Master Plan
Long Beach Water Department, CA
Hazen is working with LBWD to develop a master plan for the Groundwater
Treatment Plant (GWTP). The project is providing creative and cost-effective recommendations that take into consideration the plant’s current
challenges, while ensuring the right investments at the right time are
made to shift the balance of GWTP performance towards:
• Improved operability by maximizing flexibility (partial facility operations), robustness, and efficiency of the GWTP.
• Prioritized improvement plans to ensure reliability and redundancy
of the GWTP by enhancing the condition of existing assets.

1014-141

• Achieving the original 62.5-mgd design capacity to treat more local
water supply and to minimize reliance on outside water suppliers.

Reference
Wendy Chen
Project Manager
(562)570-2324
Wendy.Chen@lbwater.org

Project Dates
6/2021 - 5/2022

Key Personnel
Nicole Blute
Project Manager
Sean Pour
Condition Assessment Task Lead
Dawn Guendert
Technical Advisor/ QA/QC

In the first half of the project, we conducted field condition and physical
condition assessments of more than 1,000 assets, organizing the findings
into a database that is easily integrated into future CMMS. A performance
assessment was conducted to determine bottlenecks in the treatment
process and opportunities for optimization, including filter surveillance
and training and chemical feed systems.

Nathan Boyle
Performance Assessment Task
Lead

Building on the condition assessment, Hazen is conducting a risk-based
prioritization for rehabilitation and replacement planning, developing
likelihood of failure, consequence of failure, and redundancy needs.

Sean DuPuis
Structural Assessment

Using the results from the condition assessment, performance evaluation
and input from LBWD staff, our team is guiding LBWD through the master
planning process. We have a strong understanding of the challenges
involved in distilling all the information into a decision-making process
that is collaborative, gains buy-in from all stakeholders, and is executable.
The end product will be a 20-year plan that will shift the balance towards
increased capacity to treat more local water supply with increased redundancy, reliability, and efficiency.

Aaron Duke
Master Planning Task Lead
Ian Mackenzie
Civil Assessment

Alan Mlakar
Electrical/I&C
Jim DeWolfe
Process Evaluation
Hallie Thornburrow
Hydraulics
Arthur Montcrieffe
Piping Assessment
Chris Portner
Cost Estimating
Jack Adam
Master Planning
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Relevant Highlights
• Site performance evaluation
• Bench-scale testing
• Weighted ranking of potential
process improvements
• Developed phased timeline of
recommended improvements
• Cost estimates

Water Treatment Plant Capacity Reliability and
Disinfection by Products Study
Olivenhain Municipal Water District, CA
Olivenhain Municipal Water District (OMWD) performed a study to determine the improvements that could improve the reliability of the water
treatment plant (WTP) to produce at its rated design capacity of 34 mgd.
The project studied various aspects of plant, including:
• Evaluation of raw water supplies and respective water quality and
impact on disinfection byproducts in wet and dry years.
• Evaluation of treatability of water with existing water treatment plant
processes for disinfection byproducts.
• Evaluation of the solids process and potential reliability improvements
to minimize waste
• Benchtop Study of State Project Water and disinfection byproduct
formation control
First, Hazen evaluated the three surface water sources (State Project Water
(SPW), and Colorado River Water and the quality and source variations in
wet and dry years. The recent year was a wet year and the plant operated
mainly on SPW which impacted treatment and disinfection byproduct issues
in the far reaches of the distribution system.

Reference
Joey Randall
Asst. General Manager
(760) 753-6466
jrandall@olivenhain.com

Project Dates
9/2017 - 12/2017

Key Personnel
Silvana Ghiu
Project Manager
Dawn Guendert
Project Director/QA-QC
Jim DeWolfe
Backwash and Residuals
Handling
Aaron Duke
Task Manager and Technical
Advisor
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The disinfection byproducts were evaluated for each source of water using
a Leverage Existing Assets First (LEAF) approach to consider the existing
facilities and treatment to the fullest extent possible before considering
new processes. This evaluation required consideration of existing facilities, possible optimization approaches, operational modifications and
efficiency improvements. This approach recognized the considerable
investment OMWD has made in current assets. The Hazen team lead
OMWD staff in a weighted matrix evaluation of potential improvements
and upgrades with a focus on operational impacts, regulatory compliance,
time to implement and capital cost and lifecycle costs.

Hazen and Sawyer I hazenandsawyer.com
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Relevant Highlights
• Field inventory, condition
assessment, O&M
optimization, and risk analysis
• Development of asset
inventory for new CMMS
• Prioritized CIP with funding
strategies
• Interactive ArcGIS Story Map
dashboard

Facilities Master Plan
Goleta Sanitary District, Goleta, CA
Goleta Sanitary District (GSD) owns and operates a 9.6-million-gallonper-day (mgd) water resource recovery facility (WRRF) and 132-mile
system of sewer pipes. Hazen developed an Asset Management Program
(AMP) that included a visual condition assessment of the WRRF and desktop assessment of the sewer pipes. In order for Hazen and GSD staff to
better assess current plant performance and potential options for enhancing performance, Hazen also developed a process model of the Water
Resource Recovery Plant WRRF.
The condition assessment indicated that some of the unit processes at the
WRRF are nearing the end of their service life and would need rehabilitation and replacement soon. The findings of the condition assessment
and determination of remaining useful life combined with a risk assessment identified and prioritized renewal of assets requiring some form of
renewal activity.

Reference
Steve Wagner
General Manager
(805) 967-4519
swagner@goletasanitary.org

Project Dates
1/2016 - 10/2019

Key Personnel
Dawn Guendert
Principal in Charge
Sean Pour
Asset Management Specialist
Arthur Moncrieffe
Assistant Engineer
Chris Portner
Cost Estimating
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Biosolids and Energy Strategic Plan (BESP) was developed which specifically
evaluated the biosolids unit processes in detail and summarized the recommended approach to upgrade existing facilities to (1) mitigate regulatory
uncertainties affecting biosolids disposition, (2) diversify beneficial use
outlets, and (3) create a pathway toward energy neutrality for the facility.
In parallel with the development of the BESP, Hazen developed a
Greenhouse Gas (GHG) Emissions Inventory of the WRRF that set the GHG
emissions baseline for the WRRF that would allow GSD to measure and
claim credit for GHG emission reductions from the BESP projects.
Building on the results of the AMP and BESP and process model, Hazen
collaborated with GSD to develop capital improvement projects (CIPs),
including costs, spanning a 10-year timeframe. The results was a master
plan that provided GSD with a roadmap with the timing of projects and
funding requirements for the next 10-years. The Capital Improvement
Program was visualized in a web based, digital, interactive Story Map
using an ArcGIS tool that allows for shared communication with internal
and external (via GSD’s website) stakeholders that can be easily updated.
Hazen and Sawyer I hazenandsawyer.com
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Spring Hollow Long-Term Plan
Western Virginia Water Authority, VA
Hazen delivered a holistic long-term plan for the Spring Hollow Water
Treatment Facility, solving critical process challenges today and working to
improve long-term efficiency of the facility.
Hazen completed a Long-Term Plan for the Spring Hollow Water Treatment
Facility for the Western Virginia Water Authority. This project was essentially a holistic facility plan, focused on improving overall plant efficiency
from electrical, chemical, and process perspectives. Project tasks included
information and data collection, a plant-wide hydraulic evaluation, a water
quality assessment, along with a series of projects focusing on evaluating
chemical treatment processes, raw water pumping, granular activated
carbon operation, clearwell infrastructure modifications, finished water
pumping, and existing and future electrical and control requirements.
Clear and frequent communication engaging operations and engineering
staff was a critical success factor for the project, which developed conceptual costs, designs, and a prioritization framework for the identified
projects, nested within a holistic efficiency improvement plan for the
facility.

• Successful similar long-term
facilities planning project
• Holistic efficiency
improvements focused on
process, chemical, and
electrical components
• Facilitated collaboration from
operations and engineering to
prioritize long-term process
improvements

Reference
Jamie Morris
Water Production Manager
(540) 283-8220
jamie.morris@westernvawater.org

Project Dates
8/2020 – 5/2021

Key Personnel
Erik Rosenfeldt
GAC Lead
Aaron Duke
Technical Support for residuals
Jim DeWolfe
Technical Support for filters
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The final document included clear representation of the projects within
prioritization categories, assisting WVWA in development of the Spring
Hollow CIP for a 20 year timeline.

Relevant Highlights

Hazen and Sawyer I hazenandsawyer.com
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Relevant Highlights
• Short-term improvements to
address challenges with
nitrification in the distribution
system
• Intermediate improvements
including bench scale and
full-scale testing of
polyaluminum chloride (PACl)
coagulant as an alternative to
the alum

Water System Assessment and Optimization
City of Corpus Christi, TX
During the summer of 2016, the City of Corpus Christi, TX was required
to issue a city-wide boil order for its entire customer base. The boil order
was ordered due to inadequate disinfectant residual. Emergency services
were rendered by Hazen and other partners to provide a holistic assessment of the City’s 161.5 mgd O. N. Stevens water treatment plant and
distributions system. The plant assessment evaluated all infrastructure,
operational procedures, and personnel capabilities to identify performance limiting factors and recommended corrections.

• Long-term improvements
addressed the failing solids
removal system, identified
improvements to the residuals
storage and handling facilities
and converting the plant from
chlorine gas to onsite generation
of low strength sodium

Reference
Kevin Norton, PE
Director of Water Utilities
(361) 826-1874
KevinN@cctexas.com

Project Dates

A prioritized recommendations plan was developed for modifying chemical feed systems, chemical application points, and process monitoring
locations. A strategy also was developed to deliberately and confidently
prepare for conversion to free chlorine, and back to chloramination.
On-site operational assistance and operator training were critical to
successful execution of recommended changes and disinfection conversion. Once the operations were stabilized, the boil order was lifted.

6/2016 to Present

Plant modifications and upgrades recommended by the assessment have
proceeded to design and construction, including the addition of chlorine
dioxide, automation of chemical feed controls, conversion from chlorine
gas to on-site generation, and solids management improvements. These
projects helped to rehabilitate aged assets, improve reliability of the
system, and increase the rated capacity to 200 mgd – but most importantly, the City has regained consumer and regulatory agency
confidence.

Nicole Blute
Water Quality Strategist

Key Personnel
Jim DeWolfe
Task Leader - Process
Assessment & Training
Erik Rosenfeldt
Chloramination Expert
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“(Our) Water System has been transformed: from violations and headlines due to water emergencies to a system that
far exceeds regulatory requirements. Hazen’s process assessment of the WTP led to prioritized recommendations
for operational modifications. With shoulder-to-shoulder engagement with our staff, they helped to assure the
continuous delivery of high quality water to our customers.”
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Ni River Water Treatment Plant Facility Master Plan
Spotsylvania County Utilities, Spotsylvania, VA
Hazen was retained by Spotsylvania County to perform an evaluation of the
existing Ni River Water Treatment Plant (WTP) and its supporting facilities
to identify improvements to address water quality challenges and Safe
Drinking Water Act regulations, and to ensure reliable production of the
6 mgd design plant capacity. The facility planning effort included historical
data analysis, plant inspection, bench-scale performance testing, and desktop
evaluation of alternative treatment processes to address identified limitations. The end result was a Facility Master Plan that identified recommended
improvements necessary to address limitations and improve overall operability and performance of the plant. The Facility Master Plan was later
updated to incorporate expansion to 12 mgd and water resources improvements to bolster the overall water supply resiliency of the system.

t
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Relevant Highlights
• Conducted condition
assessment
• Custom, site-calibrated
hydraulic model was developed
to evaluate the overall
hydraulic capacity of the
existing treatment plant and
identify bottlenecks that limit
its production capacity
• Targeted bench-scale
performance testing
• Evaluated alternative
treatment processes
• Development of phased CIP

Reference
Julia Monat
Deputy Director
(540) 507-7334
jmonat@spotsylvania.va.us
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Key Personnel
Aaron Duke
Project Manager
Nicole Blute
Taste and Odor Evaluation
Erik Rosenfeldt
Water Process Technology
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Relevant Highlights
• Streamlined and safe design of
chemical dosing systems with
optimized operation
• Existing assets prioritization
• Cost estimating

Chemical System Designs
Water Replenishment District of Southern California, CA
Hazen was contracted to conduct drawing reviews, current chemicals
installation inspection and assessment, and design of improvements for
the ten existing chemical dosing systems at the Leo Vander Lans Advanced
Water Treatment Facility. Chemical dosing system are verified and modified
to meet the District’s specifications for required storing and dosing capacities. Some chemical dosing pumps and ancillary system were relocated
or re-purposed to streamline the feed system. Dosing lines were field
verified for conditions of the double containment and lines replacements
were designed where required.
The existing 5,000 gal calcium chloride storage tank provides limited
storage capacity when the plant operates at average and its maximum 8
MGD design flow, requiring frequent scheduling of delivery trucks. Hazen
performed an assessment of alternatives to increase calcium chloride
storage capacity and developed a 100% design. Hazen recommended
expanding storage by installing a new 5,000 gal storage tank, which was
estimated to provide 18 days of storage at 8 MGD flow and maximum
dosing conditions.

Reference
Jessica Koop, PE
Senior Engineer
(562) 275-4219
jkoop@wrd.org

Project Dates
2/2019 - 10/2020

Key Personnel
Silvana Ghiu
Project Manager
Kevin Alexander
Project Director
Wyatt Dressler
Strcutural Lead
Chris Portner
Cost Estimating

1014-141

WRD has had issues with calcium chloride crystallization in delivery
lines. Hazen investigated options and proposed a solution using a slightly
lower concentration of chemical with a different freeze point. This eliminated the need for a heat tracing system. The design included tank integration, a containment structure, containment canopy, consideration of
operational, maintenance and commissioning requirements and associated system controls.

Hazen and Sawyer I hazenandsawyer.com
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Relevant Highlights
• Master planning of treatment
facilities
• Planning for current and future
regulatory changes
• Disinfection contact time
optimization in clearwells

Owner’s Agent for the San Fernando
Basin Groundwater Remediation
Los Angeles Department of Water and Power, CA
Working collaboratively with LADWP, Hazen is advancing the City of LA's
initiative to clean up its largest local water source.
Hazen is proud to be leading the Owner’s Agent team in providing a full
range of engineering and consulting services for planning, design, permitting, procurement support, alternative delivery support, engineering
during construction, and start-up and commissioning of the San Fernando Groundwater Remediation Facilities.
In the first 6 years of the 10 year contract, Hazen has assisted LADWP in
the master planning of three groundwater treatment facilities ranging
from 11 to 49 MGD. The facilities include cutting-edge advanced oxidation
processes and granular activated carbon for peroxide quenching and removal of volatile organic compounds. Our team has worked collaboratively with LADWP at each stage, from planning to design and construction.
Projects have used multiple forms of construction delivery, including inhouse construction. design-bid-build, and progressive design-build.

Reference
Dave Christensen
Manager of Project and
Construction Management Group
(213) 367-3080
Dave.Christensen@ladwp.com

Project Dates
11/2015 - 11/2025

Key Personnel
Nicole Blute
Program Manager
Silvana Ghiu
Design Manager, NHC
Ian Mackenzie
Design Manager, NHW
Kevin Alexander
Technical Advisor - Treatment
and Alternative Delivery
Chris Portner
Cost Estimating

A critical component to this program has been evaluation and integration
of the new facilities into the water system. To accommodate the additional water treatment facilities, our team is designing three expansions of
on-site hypochlorite generation systems for disinfection.

1014-141

As Owner's Agent, our team has developed implementation plans and
schedules for the capital improvements. We have assisted LADWP in obtaining $300M in grant funding for the facilities and ensuring that National Contingency Program requirements are instituted to allow for future
cost recovery from responsible parties.

Hazen and Sawyer I hazenandsawyer.com
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Relevant Highlights
• Upgrade of existing bar rack
intake
• Installation of secondary tee
screen intake
• Replacement of In-Lake
Infrastructure
• Historical Structures

Shandaken Tunnel Intake Chamber Rehabilitation

Reference

NYC Department of Environmental Protection, Prattsville, NY

Sean McAndrew
Water for the Future Program
Director
(845) 334-7195
mcandrews@dep.nyc.gov

This project includes the rehabilitation and upgrade of an existing 600mgd reservoir intake. Hazen worked closely with the NYCDEP to identify
needed intake improvements that will improve water withdrawal reliability
and capability to meet current flow diversion requirements.
Originally constructed in the 1920’s, the Shandaken Tunnel Intake Chamber
sits along the shore of Schoharie Reservoir and is operated to divert raw
water from the reservoir bottom through the Shandaken Tunnel which
discharges with permit to the Esopus Creek before continuing to the remainder of the New York City Water Supply System. As part of the overall facility
rehabilitation, Hazen reviewed the existing intake structure in conjunction
with facility operators to determine rehabilitation requirements and intake
improvements that would enhance the operator’s ability to meet regulatory
diversion requirements. Project planning and design included:

Emory Chase
Construction
(718) 595-5921
echase@dep.nyc.gov

Project Dates
11/2008 - 2/2023

Key Personnel
Jim DeWolfe
QA/QC
Kurt Matschertz
QA/QC

• Upgrade of the existing flat intake bar rack covers to an inclined angle
bar rack system to increase effective intake area and reduce debris
accumulation and associated reduction in intake capacity
• New stop shutter liners and associated stop shutters
• Provision of a 100 mgd auxiliary tee screen intake that allows operators to selectively withdraw water from near the reservoir surface, in
conjunction or independent of withdrawals through the existing intake
• Provision of a compressed-air intake bubbler system that will be
operated over the winter to discourage reservoir surface icing at the
upgraded intake and equipment.
• Intake inspection consisting of bathymetric survey and reservoir
sediment borings

1014-141

• Development of a dredging plan to facilitate access the intake during
construction
• Development of a temporary bypass plan and construction sequencing to be executed by divers that that allows the reservoir to remain
full and the facility in operation during intake construction work
Hazen and Sawyer I hazenandsawyer.com
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Project Understanding
Through comprehensive meetings with the SWA’s Water Quality staff,
Hazen understands SWA’s goals of reviewing and optimizing plant
performance and process so SWA can cost effectively meet anticipated
water quality regulations and provide tangible benefits to rate payers.
Hazen’s approach to deliver SWA a best value solution is outlined in three
phases: Comprehend. Explore. Converge
SWA is seeking a consultant to update the Facilities Master Plan for the Robert A Perdue Water Treatment Plant
(Perdue FMP). The Perdue Plant was originally constructed in 1960 and has been upgraded several times since
then. SWA maintains the plant in excellent working order, however, with all aging assets, SWA desires to assess
the plant condition and operational practices to develop opportunities to improve operations, ensure longevity
and reliability to meet present and future drinking water regulations.
Hazen’s approach to implementing the Project begins with understanding the Authority’s objective achieving
water quality goals which are included in the 2017 Strategic Plan which defines the Authority’s Mission, Vision,
Values and Guiding Principles. By implementing this project, the Authority is demonstrating its commitment
to the 2017 Strategic Plan. The outcome of this project will have a direct and favorable impact to the Authority’s
Mission, Vision and Strategic Plan including:

FURTHERING THE MISSION to provide a safe and reliable water
supply using the best available technology to ensure the longevity and
reliability of the Perdue Plant into the future.

ACHIEVING THE VISION to maximize value to the rate

payers by providing tangible, cost effective and innovative, yet
functional and practical solutions to treatment challenges and plant
improvements.

ACHIEVING WATER QUALITY goal to provide high quality water

1014-141

that meet regulatory requirements.
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Technical Approach
Sweetwater Authority is embarking on a Facility Master Plan for the
Perdue Plant to assess its condition, to assess operations issues and future
treatment requirements with the goal of developing a guide for Capital
and Operational improvements. Hazen's approach is to Comprehend the
project needs, Explore ways to address challenges, and Converge on the
right solution that meets the objectives of SWA.
The Comprehend phase includes defining SWA’s specific needs to be address
at the plant. Many of these are identified in the RFP, however, digging down
to understand SWA operational challenge and future vision is paramount.
We have reviewed SWA 2016 Master Plan and the 2021 Energy Management
Review and will consider the result of these reports in our assessment. During
this initial phase, Hazen’s team of experts will be dedicated to gaining an
understanding of the treatment plant. The team will review background
information, meet with Water Quality staff and the operators and confirm
the preliminary analysis. Our team of experts will evaluate plant performance
and efficiency as well as conduct a targeted field condition of the key facilities
and a desktop evaluation of other assets utilizing SWA’s Maximo inventory.
This comprehensive approach ensures that required performance, efficiency,
and condition/age driven improvements are integrated with other desired
projects to provide SWA with holistic solutions.
Hazen understands that “the devil is in the details” and that the SWA
cannot select an alternative without understanding the specifics and the
current and future implications to the Perdue Plant. In the Explore phase,
Hazen will “flesh-out” details for implementation of the alternatives at
the plant. This not only includes sizing, siting, evaluating impacts, and
capital and O&M costing, for condition, efficiency and performance driven
improvements, but also an evaluation of other SWA desired improvements
such as clearwell replacement, chemical conversions, dechorination facilities, intake tower improvements, and sewage lift station relocation.

Explore
Condition
Efficiency
Filter Performance
Clearwell Replacement
Chemical Conversions
Intake tower

Converge
Triple Bottom Line
Analysis
Project Definition
Capital
Improvements
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Key to master planning is developing alternatives to replace the original
10-million-gallon (MG) 1960’s vintage clearwell. The 2016 Master Plan identified a 6 MG, two cell configuration. However, this volume may not be
sufficient to meet current operational permit requirements. Assessing clearwell volume requirements, as well as SWA’s desire to reserve a portion of the
existing clearwell site for future solids handling facilities and the addition
of dechlorination facilites, will be key to determine feasible replacement
options as well as assessing the post filtration chemical addition process.

Comprehend
Vision & Goals
Existing Data
New Regulations
Confirm and Validate
Previous Recommendations
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Drawing from lessons learned at other water treatment plants our experts will develop solutions for filter backwash improvement, conversion to on-site hypochlorite generation and liquid ammonium sulfate, and evaluate
improvements at the Sweetwater Reservoir intake tower to provide operational flexibility and automation.
Hazen’s goal is to Leverage Existing Assets First (LEAF) for our clients where possible. We understand that part
of the improvements identified in this project may be expedited to address the biological growth and fouling of
the filters to improve operations in the short-term. Part of the Explore phase will be to investigate near-term
improvements that are synergistic with long-term solutions to allow the SWA to buy time in making large capital
improvements.
The Converge phase compiles and evaluates the integrated solutions into a capital improvement program (CIP)
with respect to various triggers (e.g., regulatory, capacity, risk) and near and long-term planning goals. After
near and long-term projects are identified, Hazen will lay out a plan for implementation with an eye on minimizing
stranded assets, and defining if’s and when’s for the SWA.
With the final clients being operations and maintenance staff and ultimately ratepayers, we understand there’s
a need to engage Water Quality staff to deliver a plant that provides them the tools to meet effluent quality
objectives while minimizing resources. We build in collaboration and consensus throughout each phase.
Collaboration and consensus building are critical components of each phase. Our team will work with plant staff
to understand the current plant issues and goals. During the converge phase, we will facilitate a Triple-Bottom
Line analysis with all plant stakeholders to help the SWA make informed decisions. Hazen has developed a user
friendly multi- criteria decision tool called Hazen Converge that will be used in evaluating options against a
multitude of criteria.

1014-141

As demonstrated by the overall plant graphic on the following page, we bring a comprehensive understanding
of the project elements and challenges and have developed preliminary solutions for review with SWA.
Understanding that both time and capital can be constraints, we will work with the SWA to determine the optimal
solution for each project element and document them in a comprehensive CIP and Master Plan.

Treatment Treatment Treatment Treatment Treatment
Option 1
Option 2 Option 3 Option 4 Option 5

Hazen and Sawyer I hazenandsawyer.com

16

168

Qualifications/Experience of Firm

A Holistic
Evaluation
of the of
Perdue
WaterWater
Treatment
Plant Plant
A Holistic
Evaluation
the Perdue
Treatment

The Authority
is seizing
an is
opportunity
extend thetoresults
a previous
Master
Plan Master
into actionable
to the PerduetoWater
Treatment
The
Authority
seizing an to
opportunity
extendofthe
results ofFacilities
a previous
Facilities
Plan intoimprovements
actionable improvements
the Perdue
WaterPlant.
Treatment Plant.
The previousThe
Master
Plan
identified
some
process
improvements,
but
failed
to
approach
the
effort
with
a
holistic
and
operations
focus.
Subsequently,
SWA’s
staff
identified
a series
of potential
previous Master Plan identified some process improvements, but failed to approach the effort with a holistic and operations focus. Subsequently, have
SWA’s
staff have
identified
a series of potential
improvements
to increase efficiency
and
operability
the Facility.
improvements
to increase
efficiency
andofoperability
of the Facility.
Hazen will approach
updating
theupdating
Facilitiesthe
Master
Plan Master
with operations
efficiency
in efficiency
mind, as these
are as
thethese
critical
of successful
treatment.
holistic approach,
we have
Hazen will
approach
Facilities
Plan withand
operations
and
in mind,
areelements
the critical
elements ofwater
successful
waterOur
treatment.
Our holisticwhich
approach,
which we have
implementedimplemented
for water systems
throughout
the
country,
focuses
on
improving
water
quality
from
source-to-tap,
considers
cost
and
efficiency
implications
for
the
entire
enterprise,
and
focuses
on
for water systems throughout the country, focuses on improving water quality from source-to-tap, considers cost and efficiency implications for the entire enterprise, and focuses on
improving reliability
andreliability
operability
the entire of
plant.
Our goal
is toOur
save
theisSWA’s
improve
the improve
resiliencythe
of resiliency
the WTP, and
help
theand
SWA’s
important
asset
(the staff)
do(the
theirstaff)
job better.
improving
andofoperability
the entire
plant.
goal
to savemoney,
the SWA’s
money,
of the
WTP,
helpmost
the SWA’s
most
important
asset
do their job better.

Evaluate Plant
Operational
Efficiency Efficiency
Evaluate
Plant Operational
Issues
Issues
• Desire to know capabilities and condition of assets
• Desire to know capabilities and condition of assets
• If capital improvements warranted, determine ROI
• If capital improvements warranted, determine ROI
• Prioritize improvements
• Prioritize improvements

Solutions Solutions
• Leverage existing assets and identify operational/non-capital improvements

• Leverage existing assets and identify operational/non-capital improvements
• Evaluate chemical addition and sequencing
• Evaluate chemical addition and sequencing
• Confirm DHK power efficiency recommendations
• Confirm DHK power efficiency recommendations
• Formulate practical strategy
• Formulate practical strategy

Review Current
Perdue
Processes
Review
Current
Perdue Processes
Issues
Issues

• Older plant processes not designed to meet current / future SDWA and CWA requirements
• Older plant processes not designed to meet current / future SDWA and CWA requirements
• Unknown condition of critical process components
• Unknown condition of critical process components

Solutions Solutions
• Consider process reliability in a changing regulatory landscape

• Consider process reliability in a changing regulatory landscape
• Condition Assessment of critical assets / processes
• Condition Assessment of critical assets / processes
• Dynamic, transparent, CIP planning
• Dynamic, transparent, CIP planning

Intake Tower
Refurbishment
Intake
Tower Refurbishment
Issues
Issues
• Leaking cups
• Leaking cups
• Challenging manual operation
• Challenging manual operation
• Bottom outlets are in sediment
• Bottom outlets are in sediment

Chemical Systems
Chemical Systems
Issues
Issues

• Modernize system
• Automate operation
• Automate operation
• Provide flexible operation
• Provide flexible operation

Solutions Solutions
• Improve Safety and Reliability

• Evaluate on-site hypochlorite generation
• Evaluate on-site hypochlorite generation
• Evaluate conversion to Liquid Ammonium Sulfate
• Evaluate conversion to Liquid Ammonium Sulfate

Solutions Solutions
• Modernize system

• Improve Safety and Reliability
• Modernize and improve chemical feed operations
• Modernize and improve chemical feed operations
• Preliminary design and cost estimates
• Preliminary design and cost estimates

Sewage Lift
StationLift Station
Sewage
Issues
Issues

• Near reservoir and clearwell
• Near reservoir and clearwell
• Aged Facility
• Aged Facility
• Protection against spills
• Protection against spills

Solutions Solutions
• Relocate station away from critical treatment processes

• Relocate station away from critical treatment processes

Dechlorination
System System
Dechlorination
Issues
Issues

Clearwell Replacement
Clearwell Replacement
Issues
Issues

Filter Performance
and Chlorinated
Backwash Backwash
Filter Performance
and Chlorinated
Issues
Issues

Solutions Solutions
• Evaluate automated dechlorination facilities options

Solutions

Solutions



• No dechlorination facilities
• No dechlorination facilities
• Manual operation is time consuming and challenging
• Manual operation is time consuming and challenging

Hazen and Sawyer I hazenandsawyer.com

• Original to 1960's Plant
• Original to 1960's Plant
• Leakage issues
• Leakage issues
• Does not meet structural code
• Does not meet structural code

• Periodic Water Quality / operational challenges
• Periodic Water Quality / operational challenges
• Biological fouling of filters
• Biological fouling of filters

• Evaluate automated dechlorination facilities options
Solutions
Solutions
• Consider process
and supply impacts of proposed clearwell replacement
• Understand benefits
and challenges of biofiltration
• Define improvements in process flexibility and operations
• Consider process and supply impacts of proposed clearwell replacement
• Understand benefits and challenges of biofiltration
• Define improvements in process flexibility and operations • Identify opportunities
for chemical feed improvements
• Define condition and performance of filters
• Preliminary design and cost estimates
• Identify opportunities for chemical feed improvements
• Define condition and performance of filters
• Preliminary design and cost estimates
• Develop an optimized chlorination/biofiltration balance
• Develop an optimized chlorination/biofiltration balance
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Updates to the Robert A. Perdue Water Treatment Plant Facilities Master Plan

Section No. 4

Consultant’s Organization and Key Personnel
Our team members have been selected based on their technical expertise,
master planning experience and seamless working relationships.
Together, SWA and the Hazen Team will form a collaborative partnership
to develop a comprehensive master plan tailored to address SWA’s goals.
Our proposed organizational structure and staffing plan is shown below followed by capsule resumes of key
team members. Detailed resumes are included in Appendix A.

Principal in Charge
Jack Adam, PE1
Project Manager
Silvana Ghiu, PhD, PE1

Condition Assessment

Process Evaluation/Optimization

Master Plan

Sean Pour, PhD2
Lead
Ian Mackenzie, PE3
Civil
Sean DuPuis5
Structural
Brad Reisinger, PE6
Process Mechanical
Alan Mlakar, PE1
Electrical/I&C
Kurt Matscherz11
Intake Tower Assessment

Alex Gorzalski, PhD, PE, PO4
Lead
Jim DeWolfe, PE, CWO8
Process
Erik Rosenfeldt, PhD, PE10
Process
Elizabeth Keddy, PE7
Energy Efficiency
Alan Mlakar, PE1
Electrical
Michael Burba1
I&C
Hallie Thornburrow1
Hydraulics

Silvana Ghiu, PhD, PE1
Lead
Arthur Moncrieffe1
CIP Prioritization
Nicole Blute, PhD, PE3
Regulatory/Water Quality/
Chemical Systems
Kurt Matscherz11
Intake Tower Evaluation
Steve Conner, PE2
Clearwell/Lift Station Evaluation
Jim DeWolfe, PE, CWO8
Filter Backwash
Erik Rosenfeldt, PhD, PE10
Disinfection Evaluation
Doug Gillingham1A
Water Resource Integration
Alan Mlakar, PE1
Electrical/Energy
Chris Portner, PE, CEP4
Cost Estimating

Subconsultants
A
Gillingham Water

1014-141

Technical Advisors/QAQC
Dawn Guendert1 - Condition Assessment
Aaron Duke, PE9 - Treatment

Work Location
1
San Diego, CA
2
Irvine, CA
3
Los Angeles, CA
4
San Francisco, CA
Hazen and Sawyer

Sacramento, CA
Albuquerque, NM
7
New York, NY
8
State College, PA

Fairfax, VA
Richmond, VA
11
Tampa, FL

5

9

6

10
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Consultant’s Organization and Key Personnel

Silvana Ghiu, PhD, PE
Project Manager | Master Plan Lead
Dr. Ghiu has extensive experience in water treatment systems covering all aspects of project
development, from feasibility study, pilot testing, technology selection, detailed design and
design review, cost estimation, comprehensive energy consumptions estimation and optimization
and O&M integration with design. Silvana’s expertise also includes both surface water and
groundwater water quality assessment and treatment as well as evaluation of disinfection stability
in distribution water systems. She has hands-on experience with conventional treatment processes and advanced treatment technologies such as membranes and ultraviolet systems.

Jack Adam, PE
Principal in Charge
Mr. Adam has 30 years of civil engineering experience in the water, wastewater, and recycled-water
distribution, conveyance, storage, and treatment fields. He served as principal-in-charge, project
manager, and design engineer on a multitude of major water resources projects throughout the
United States. Career accomplishments total more than 100 miles of pipeline ranging in diameters
from 8 to 102 inches with pressures up to 500 pounds per square inch (psi) and pump stations up
to 10,000 hp. As the former Director of Engineering for SWA, Mr. Adam brings public sector
experience involving management and oversight of infrastructure projects including 380 miles of
pipelines, 40 Mgal of storage, a 5 mgd groundwater demineralization facility, a 30 mgd surface
water treatment plant (WTP), a 2 mgd potable groundwater supply, and imported water supplies.

Dawn Guendert
Technical Advisor / QA-QC - Condition Assessment
Ms. Guendert leads Hazen’s West Region Asset Management Practice. Dawn has led a number
of projects focused on helping clients better understand and document what assets they own,
the condition of the assets, planning rehabilitation and replacement (R&R) projects, and projecting funding required to implement the R&R projects. Her experience ranges from comprehensive facility master plans to asset management programs to focused condition and risk
prioritization of R&R projects. This background allows her to craft project approaches best
suited to achieving the goals of Hazen’s clients, including Southern California clients such as
Goleta Sanitary District, Moulton Niguel Water District, Central Basin Municipal Water District,
Encina Wastewater Authority, Rancho California Water District, Eastern Municipal Water
District and San Bernardino Municipal Water Department.

Aaron Duke, PE

1014-141

Technical Advisor / QA-QC - Treatment
Mr. Duke is an expert in water treatment plant evaluation, design, and optimization, and has spent
a significant portion of his 21 years of experience focusing on operational planning and facility
master planning. Aaron has performed facility master plans at more than 13 plants with capacities
totaling more than 480 mgd. These projects have involved all aspects of facilities operations, from
process units to chemical feed systems to residuals handling and power supply reliability. He is an
expert in plant hydraulic profile development to identify bottlenecks limiting plant production, as
Hazen and Sawyer I hazenandsawyer.com
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well as in phasing recommended improvements to maintain existing facilities in operation. Aaron
is a firm believer in trigger-based master planning that ties implementation of facility improvement
projects to specific milestone events or regulatory changes that would require their use.

Sean Pour, PhD
Condition Assessment Lead
Mr. Pour has made significant advancements towards developing and implementing new condition
and risk assessment and asset data management methodologies. Sean is actively engaged in
development of asset inventory lists, advanced strategies for evaluation of asset conditions, and
long-range rehabilitation and replacement needs projections for a variety of assets. Just as
importantly, he specializes in analyzing condition data to improve the accuracy of the estimation
of remaining effective life and risk. His areas of specialization include assisting clients in developing
asset inventories that provide high-quality data for utilities’ CMMS systems, performing remaining
asset life calculation, risk assessment, life cycle cost projection, and project validation and prioritization. Sean has led the condition and risk assessment of water and wastewater facilities for a
range of clients in Southern California including Rancho California Water District, Eastern
Municipal Water District, Irvine Ranch Water District, Moulton Niguel Water District, Encina
Wastewater Authority, West Basin Municipal Water District, Water Replenishment District, San
Bernardino Municipal Water Department and more throughout California.

Sean DuPuis, PE
Condition Assessment - Structural
Mr. DuPuis is a civil engineer with more than 14 years of expertise in structural assessments,
analysis, design, and construction of facilities for municipal, federal, and private clients. He
performs technical structural and constructability reviews for water and wastewater design
projects and provides services during construction including review of shop drawings and
product data, answering requests for information, structural observation, and quality control
management. Mr. DuPuis recently completed a structural assessment as part of a 20-year
Facilities Master Plan for Delta Diablo Sanitation District.

Alan Mlakar, PE
Condition Assessment - Electrical/I&C | Master Plan - Electrical/Energy
Mr. Mlakar specializes in electrical and instrumentation design, electrical system studies, and
engineering services during construction. His expertise encompasses knowledge of electrical
distribution systems, motor control centers, programmable logic control (PLC), and process
control related to water, wastewater and power projects. Mr. Mlakar’s experience assessing the
condition and risk failure of electrical and I&C systems is extensive including recent facility
master plans for Delta Diablo Sanitation District and San Bernardino Municipal Water Department.

Alex Gorzalski, PhD, PE, PO
1014-141

Process Evaluation/Optimization Lead
Mr. Gorzalski is a professional engineer experienced in process engineering, utility operations,
and emergency response. He has experience assessing the operational performance of a range
of water and recycled water treatment processes, trouble-shooting operational or water quality
Hazen and Sawyer I hazenandsawyer.com
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challenges and providing recommendations for improvements. His water treatment experience
includes managing the operations of a 120-mgd water treatment plant and source reservoirs
impacted by algal growth. He has designed chemical injection systems for algae control and
managed the evaluation of reservoir aeration systems. Mr. Gorzalski has also published peer-reviewed articles on artificial mixing to target invasive species.

Jim DeWolfe, PE, BCEE, CWO
Process Evaluation/Optimization
As Water Treatment Operations Leader for Hazen, Jim oversees and manages efforts nationally
to help clients develop and execute strategic initiatives for treatment plant operations. He
specializes in process optimization and maximizing the use of existing facilities, engaging
client staff at all levels to understand challenges and goals, and ultimately empowering staff to
enhance institutional knowledge. He understands the importance of sequencing improvements
to optimally adapt facilities to new regulatory requirements and capacities, and the consequences
of any changes on the skill requirements of operations staff. He is a 34-year member of the
American Water Works Association (AWWA), is the former Chair of the AWWA Coagulation and
Filtration Committee, and author of the Filter Surveillance Techniques for Water Utilities DVD.

Arthur Moncrieffe, PE
Master Plan - CIP Prioritization
Mr. Moncrieffe has a wide range of experience in multiple aspects of master plan development.
His experience ranges from development of asset inventories, desktop and field condition
assessment, risk assessment, data analysis and development of logics to maximize the information that can be derived from data collected and visualization of data analysis results. His
experience also includes performing risk resiliency assessments and he has assisted in drafting
various master plans in the Southern California region for Hazen.

Chris Portner, PE, CEP
Master Plan - Cost Estimating

1014-141

Mr. Portner is a civil engineer and AACEi-Certified Estimating Professional with experience in
process engineering, wastewater treatment plant design, cost estimating and construction
management. He has performed cost estimating from planning level through construction for
both water and wastewater projects, including conveyance and treatment facilities.

Mr. Gillingham brings more than 30 years of experience helping clients plan and implement successful water management
plans and projects. He is skilled at conducting and managing resource planning and facility planning projects in support of
client needs for reliable, economical, and environmentally sustainable water supply solutions. Most recently Mr. Gillingham
served as project manager for SWA’s Reservoir Assets / Water Supply Feasibility Study, which developed the preliminary
basis for the current Aeration/Destratification project. For the current project, Mr. Gillingham will be available to support the
project team by providing continuity from the preceding Water Supply Feasibility Study on issues of project economics,
reservoir operations, and other technical support and quality review as needed.

Hazen and Sawyer I hazenandsawyer.com

21

174

Section 5

Exceptions to the RFP

175

Updates to the Robert A. Perdue Water Treatment Plant Facilities Master Plan

Section No. 5

Exceptions to the RFP

1014-141

Hazen has no exceptions to the RFP.

Hazen and Sawyer
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Jack Adam, PE
Principal in Charge

Jack is a Project Manager with extensive civil
engineering experience in the water,
wastewater, and recycled-water distribution,
conveyance, storage, and treatment fields.
Education
BS, Civil Engineering, University
of Massachusetts

Certification/License
Professional Engineer

Areas of Expertise
• Project Management
• Large Diameter Pipeline
Design
• Water Conveyance System
Planning and Design
• Water Distribution Systems
Planning and Design
• Condition Assessment

Professional Affiliations
American Water Works
Association (AWWA)
American Society of Civil
Engineers (ASCE)
ASCE Pressure Pipeline
Condition Assessment Task
Force
ASCE Pipeline Risk Committee
Blue Ribbon Task Force
Golden Key International Honor
Society
Chi Epsilon Honor Society

Served as principal-in-charge, project manager, and design engineer on
a multitude of major water resources projects throughout the United
States. Career accomplishments total more than 100 miles of pipeline
ranging in diameters from 8 to 102 inches with pressures up to 500
pounds per square inch (psi) and pump stations up to 10,000 hp. As the
former Director of Engineering for the Sweetwater Authority, brings
public sector experience involving management and oversight of infrastructure projects including 380 miles of pipelines, 40 Mgal of storage,
a 5 mgd groundwater demineralization facility, a 30 mgd surface water
treatment plant (WTP), a 2 mgd potable groundwater supply, and imported water supplies.
Potable Water Reservoir Assessment Project, City of San Diego,
San Diego, CA
As Project Engineer, performed condition assessments of 12 concrete
and steel reservoirs, ranging from 1.5 mgd to 15 mgd in capacity, between
30 and 60 years old. The scope of work included structural, corrosion,
mechanical, and electrical systems investigations. The results were
documented in comprehensive condition assessment reports, which
included recommendations for each item deemed in need of repair or
replacement.
Twin Oaks WTP Improvements, San Diego County Water Authority,
San Diego, CA
Project Manager on this design-build project that included review of
1,500 feet of welded steel pipe, connection to an existing 75-inch aqueduct, clear-well improvements, flow-control facility capacity improvements, metering and valving facilities, and chemical feed facilities to
allow the mixing of desalinated water from the Carlsbad Desalination
Plant with water treated at the Twin Oaks WTP. Managed the overall
planning review of design-builder’s detailed design drawings, specifications, and calculations to make certain the work conformed with agency
and industry standards.
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Jack Adam, PE

Distribution System Maintenance and Rehabilitation Assessment, City of Poway, Poway, CA
As Project Manager, oversaw a maintenance and rehabilitation assessment of the City’s water distribution
system. The scope of work included a detailed condition assessment, estimate of remaining useful life, riskbased rehabilitation and replacement (R&R) analysis, and capital planning evaluation and maintenance program
for the City’s 289 miles of pipe, 12 pump stations, 20 pressure-reducing stations, and 18 reservoirs.
Various Water-Related Projects, San Diego County Water Authority (SDCWA), San Diego, CA
As Project Manager, administered the as-needed design and design review services for the SDCWA on a variety
of projects. Responsibilities included oversight of a multidiscipline team of in-house personnel and subconsultants including site civil and drainage; mechanical, electrical, and plumbing (MEP); structural, architectural, instrumentation and control (I&C); trenchless construction; large-diameter pipeline design; and heating,
ventilation, and air-conditioning (HVAC). Task orders included the following:
• San Vicente Marina Expansion. Third-party review and evaluation of civil, structural, architectural, water
distribution, and stormwater collection design.
• Fatal-Flaw Review for the Carlsbad Conveyance Facilities. These conveyance facilities had 10 miles of
high-pressure, 54-inch steel pipe. The review included constructability, operability, and maintainability;
conformance to Department of Drinking Water regulations; and conformance to the SDCWA design standard.
• SDCWA Assistance for the Carlsbad Conveyance Facilities. Development of steel pipe design criteria to include
linings and coatings, shell-thickness design, joint design, and seismic evaluation.
• Twin Oaks WTP Improvements Project. Performed conceptual design of the treatment plant improvements.
• Second Aqueduct Relocation Project. Performed conceptual design and cost estimating to accommodate the
California Department of Transportation (Caltrans) realignment of Highway 76, including relocation of 300
feet of each of three aqueducts ranging from 72 inches to 108 inches in diameter. Developed detail construction schedule and aqueduct shutdown criteria.
Preliminary Design of the Folsom South Canal Connection, East Bay Municipal Utility District, Folsom, CA
As Project Engineer, developed system operations, hydraulics, and optimization studies for 30 miles of 108-inch
pipe, a 7 Mgal reservoir, and two 400-cubic-feet-per-second (cfs) pumping facilities to deliver water from the existing Folsom South Canal to the Mokelumne Aqueduct in Northern California. Developed strategies for flow-matching between pumping facilities; methods for hydraulic grade-line matching for blending of flows from different
sources in the existing aqueduct system; and communications and control strategies for integrating the operations
of the new facilities into an existing network of canals, pipelines, pumping plants, and storage reservoirs.
East and West Spot Pond Supply Mains Early Valve Replacement Contract, Massachusetts Water
Resources Authority, Boston, MA
Construction Administrator on this project consisting of valve installations (butterfly valves and appurtenances) on existing 48-inch to 60-inch cast-iron mains to facilitate inspections and future shutdowns of the mains
for rehabilitation.
Los Vaqueros Project, Contra Costa Water District, Contra Costa, CA
As Project and Resident Engineer, supervised repairs to 1,000 feet of overly deflected 72-inch mortar-lined
and coated-steel pipe. Developed and administered the program to excavate, inspect, reground, and backfill
the pipe, which was deflected to up to 6 percent of the pipe’s diameter.
Southwest Water Project Pipelines, Colorado Springs Utilities, Colorado Springs, CO
As Office Engineer, reviewed shop drawings, evaluated “or equal” items, prepared design clarifications and
interpretations, and assisted with inspection services.
Hazen and Sawyer
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Silvana Ghiu, PhD, PE

Project Manager | Master Plan - Lead

Education
PhD, Environmental Engineering,
University of South Florida, 2003
MS, Environmental Science and
Policy, Central European
University, 1998
MS, Atmospheric Physics,
University of Bucharest, 1997
BS, Engineering Physics,
University of Bucharest, 1995

Certification/License
Professional Engineer: CA
#C77750

Areas of Expertise
• Groundwater treatment
• Raw water characterization
• GAC and IX treatment design
• Membrane system design and
operation

Technical Publications
Gatza, D, F. Fuchs, M. Serna, S.
Ghiu and G. Filteau:
“Comprehensive Results of West
Basin Municipal Water District’s
Multi-Year Ocean Water
Desalination Demonstration
Project”. Proceedings of the
AMTA/AWWA Annual
Conference. Las Vegas, NV.
March 2014.

Ghiu, Silvana

Ghiu, S, G. Filteau, and D.
McKinney: ”Seawater Desalination
Energy Consumption Modeling”.
Proceedings of the AMTA/AWWA
Annual Conference. Las Vegas,
NV. March 2014.
Ghiu, S, G. Filteau, and D.
McKinney: “Seawater Desalination
Energy Consumption Modeling”.
Proceedings of the WateReuse
California Annual Conference.
Monterey, CA. March 2013.

Silvana is a Senior Project Manager with
extensive experience in groundwater treatment.
She has worked across all phases of a project,
from feasibility studies, to running pilot
systems, and to develop preliminary and
detailed plans and specifications.
Silvana has experience with support during construction as well as developing startup and commissioning plans. She has a proven track record as a design manager, leading teams on numerous projects, from
small to up to 65 engineers and CAD designers.
David C. McCollum Water Treatment Plant, Olivenhain MWD, San
Diego, CA
Project Manager. Responsible for disinfection strategies for DBPs reduction, including use of UV system to complement the primary disinfection. Developed testing protocols for Simulated Distribution System (SDS)
DBPs formation and performed field analysis on the sensibility on DBPs
formation with contact time. Recommendations were provided for capital and operational improvements in the disinfection strategy that would
lead to DBPs minimization.
Leo J. Vander Lans Plant Chemical System Evaluation, Water
Replenishment District of Southern California, Long Beach, CA
Project Manager. Leading a team of engineers in assessing the existing
condition for ten chemicals system. Recommendations for improvements
are proposed and implementation to 100% design is presented in plans
and specifications. Services include construction support for the implementation phase.
San Fernando Valley, North Hollywood Wellhead Treatment Facilities Design and Construction, Los Angeles Department of Water
And Power, CA
Design Task Leader. LADWP is in the process of treating the groundwater
contaminants from San Fernando Basin, which supplies more than 70%
of the local water for the City of Los Angeles. One of the tree centralized
treatment site, the North Hollywood West Well Filed, treats 7,500 gpm
from seven wells, in order remove 1-4 Dioxane and other man-made contaminates. The treatment process includes pretreatment for suspended
solids removal, advanced UV AOP and a GAC treatment system. Responsible for water quality analysis and selection and design of pretreatment
process. Provided technical assistance to GAC system design.
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David C. McCollum Water Treatment Plant, Olivenhain MWD, San Diego, CA
Project Manager. Led the team to evaluate the potential capital improvements to various processes at the UF
filtration plant in an effort to improve the capacity reliability of the treatment plant. This very fast track project included evaluation of the second stage UF system for added trains, inclusion of a dissolved air filtration
(DAF) system for processing the UF waste water and a centrifuge system for solids dewatering.
Water Treatment Plants for Stations 7 and 11, City of Lemoore
Design Manager. Hazen, in partnership with Filanc Construction, was selected by the City of Lemoore to provide
progressive design build services for two groundwater treatment plants. The design includes 5 mgd Station 7 and
10 mgd Station 11 with treatment for VOC, TOC and Arsenic removal using a packaged Ozone, GAC, and GFH Process. Final design was completed in August 2019 with construction scheduled to be completed at the end of 2020.
Responsible for leading the design team during design and construction support, provide interface with DB and
client, and provide support for startup, commissioning and DDW permitting.
Delta Plant Improvements for PFAS Treatment, City of Monterey Park, CA
Design Manager. Hazen, in partnership with Filanc Construction, is designing and constructing a 10.5 mgd GAC
treatment system for removal of PFAS in the groundwater. The pretreatment system consist of cartridge filters
and a UVAOP system for 1,4 Dioxane removal followed by lead-lag GAC for quenching and PFAS removal. The
UVAOP was installed under a previous Design Build Contract with Hazen and Filanc. Responsible for leading the
preliminary design for converting the existing GAC system to a PFAS treatment solution and interface with Filanc
and the owner.
Whittier PFAS Treatment Support, Suburban Water System, Covina, CA
Design Manager. Suburban Water System’s required engineering design services to remove PFAS compounds
from 5 drinking water wells, comprising 10,600 gpm. Responsible for leading the Hazen’s team to develop
preliminary design and BODR and preliminary and final design for pretreatment, I&C and electrical engineering. Leading startup and commissioning of the facility.
Whittier PFAS Treatment Support, Suburban Water System, Covina, CA
Design Manager. Suburban Water System’s required engineering design services to remove PFAS compounds
from 5 drinking water wells, comprising 10,600 gpm. Hazen is leading the preliminary design and treatment
approach evaluation, sharing process mechanical design with the prime consultant, and leading electrical and
I&C. Responsible for leading the Hazen’s team to develop preliminary design and BODR and preliminary and final design for pretreatment, I&C and electrical engineering. Leading startup and commissioning of the facility.

Ghiu, Silvana

Rubidoux Community Services District PFAS Alternatives Study, Riverside, CA
Technical Advisor and QA/QC. Rubidoux Community Service District (RCSD) found PFAS concentrations above the
Notification Level (NL) but below the (former) Response Level in all of the wells. As a result of this finding, RCSD will
have one year to install treatment or notify customers of the presence of PFAS in their water. Responsible for technical review of the treatment process selection and review of the process and mechanical plans and specifications.
Water Treatment Plants for Stations 7 and 11, City of Leemore, CA
Design Manager. Hazen, in partnership with Filanc Construction, was selected by the City of Lemoore to provide
progressive design build services for two groundwater treatment plants. The treatment includes ozonation, GAC
and IX systems. Responsible for leading the design team during design and construction support, provide interface with DB and client, and provide support for startup, commissioning and DDW permitting.
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Dawn Guendert

Technical Advisor/QAQC - Condition Assessment

Education
BA, Political Science, University of
California, San Diego

Areas of Expertise
• Advanced Water Treatment

Dawn Guendert uses her extensive experience
with water and wastewater systems to lead
Hazen’s Asset Management team in the West
Region. Dawn has served as the Project Manager
and Project Director on a range of planning
projects that applied asset management
methodologies and tools to perform condition
assessments and prioritize renewal activities.

• Desalination
• Operational Efficiency
• Asset Management Strategic
Plan

Professional Activities
American Water Works
Association
American Membrane Technology
Association
WateReuse Association
CalDesal, San Diego
Coastkeepers
Board of Directors, Equinox Center

Publications
Greg Finlayson, David de Haas,
Dawn Guendert, “Comparing
Desalination and Recycling for
Water Supply Augmentation”,
International Desalination and
Water Reuse Quarterly, 2014.
Al Bazzi, Slavica Hammond,
Kenneth Redd, Michael Sarullo,
Roshanak Aflaki , Dawn Guendert;
“Microfiltration and Reverse
Osmosis Membrane Replacement
Understanding Operating Process
Data and Autopsy Data Projection
of Useful Remaining Life”;
presented at WEFTEC 2011
Robert Huehmer, Lisa Henthorne,
Dawn Guendert, “Increasing MF/
UF Reliability in Seawater
Desalination Pretreatment
Applications using Enhanced
Pre-filtration”, presented at IDA
World Congress, Singapore 2005.

Water Reclamation Plant Facilities Master Plan, San Bernardino
Municipal Water Department, San Bernardino, CA
Project Director. Developed an inventory, conducted a field condition
assessment and risk assessment to develop a prioritized list of rehabilitation and replacement projects to incorporate into a 20 year Facilities
Master Plan.
Delta Diablo Sanitation District Water Reclamation Facility 20 Year
Master Plan, Antioch, CA
Task Lead. Managed the development of a plant inventory, condition and
risk assessment and prioritization of short-term capital improvement
projects.
10-Year Capital Improvement Plan, Goleta Sanitary District, Goleta, CA
Project Director. Development of a 10-year CIP for the wastewater treatment and collection system utilizing the outcome of the projected rehabilitation and replacement projects identified in the Asset Management
Plan AMP and incorporating new projects. Dashboards and StoryMaps
were developed to integrate and visualize both the AMP and CIP.
Asset Management Plan, Goleta Sanitary District, Goleta, CA
Project Manager. Led a phased approach to the development of an asset
management program for Goleta Sanitary District’s wastewater treatment
plant, water reclamation plant, collection system and ocean outfall.
Project includes staff training, a pilot project expandable District-wide,
development of an asset management implementation plan and assistance
with integration of the asset management plan with a new Computer
Management Maintenance System (CMMS).
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Dawn Guendert

AM Data and CMMS Gap Analysis, South Orange County Wastewater Authority, Dana Point, CA
Project Manager. Led a team to examine the quality of the data relevant to the asset data attributes (standards)
needed to support the decisions and/or the life cycle cost analysis. Data gaps were identified and SOCWA was provided with strategies for filling the data gaps. As part of the gap analysis, an evaluation of the technical and functional capabilities of SOCWA’s existing CMMS to support a quality Asset Management Program was also conducted.
Piedmont Creek Asset Management Plan, Santa Clara Valley Water District, Santa Clara, CA
Project Manager. Leading a team that is utilizing Santa Clara Valley Water District’s (SCVWD) watershed assessment management plan as a foundation for developing an asset management plan (AMP) for Piedmont
Creek by utilizing the USEPA 10-step asset management planning model (AMPM). The project includes updating the asset register, documenting the status of the assets, identifying the critical assets, developing strategies
to manage the assets and projecting future investments required for Piedmont Creek to provide flood risk
management within the watershed. GIS mapping (including photo links where possible) was used for ease of
exhibit creation for decision-makers use and public review.
Sewer Pipelines Rehabilitation Prioritization Plan and Guidance Document, Moulton Niguel Water District, Laguna Hills, CA
Project Manager. Led the development of a risk methodology and risk model for the prioritization of repair
and rehabilitation (R&R) of the District’s sewer pipelines and a decision tree and guidance document for selection of the most appropriate rehabilitation method.
Vertical Facilities Asset Inventory and AM Framework Pilot Project, Moulton Niguel Water District,
Laguna Hills, CA
Project Manager. Led a team that developed an asset register framework and populated it with asset data, conducted a condition assessment and determined remaining useful life of facilities selected for the pilot project.
Treatment Facilities Yard Piping Condition Assessment Program, West Basin Municipal Water District,
Carson, CA
Technical Advisor/QC. Served as Technical Adviser to the development of a Condition Assessment Program
for non-destructive testing of critical yard piping at the District’s three water reclamation facilities.
AM Data, CMMS, Business Workflow and Decision Tools Analysis, South Coast Water District, Laguna Beach, CA
Project Manager. Led a team to examine the quality of the data relevant to the asset data attributes (standards)
needed to support the decisions and/or the life cycle cost analysis. Data gaps were identified and SOCWA was
provided with strategies for filling the data gaps. As part of the gap analysis, an evaluation of the technical
and functional capabilities of SOCWA’s existing CMMS to support a quality Asset Management Program was
also conducted.
Membrane Normalization Automation and Dashboards, Irvine Ranch Water District, Irvine, CA
Project Manager. IRWD currently retrieves data for four membrane plants from its Supervisory Control & Data
Acquisition (SCADA) using the WonderWare Historian Client to a single database. The baseline data from the
Historian database is manually retrieved and pasted in appropriate columns into excel based normalization
worksheet(s) for the required date range. This can be a tedious and time consuming process prone to errors
common in working with spreadsheets. Hazen’s improved process to automate data cleanup, normalization
and Dashboards eliminated over 90% of manual work required and resulted in improved data visualization
to inform membrane maintenance and replacement.
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Kevin Alexander, PE

Technical Advisor/QAQC - Treatment

Mr. Alexander is Vice President and Hazen’s
Western Regional Manager. He has various
facilities upgrades project experience as Project
Director or Project Manager.
Education
BS, Civil Engineering, Missouri
University of Science and
Technology (Previously University
of Missouri at Rolla), 1994

Certification/License
Professional Engineer

Professional Activities
American Water Works
Association
AZWA, AMTA
CA-NV AWWA
CA Water Reuse Association
WateReuse Association
WEF

Technical Publications
Author of more than 30 technical
presentations and publications.

Water Replenishment District of Southern California, Leo J. Vander
Lans Plant Chemical System Evaluation, Long Beach, CA
Project Director. Hazen assisted WRD to assess the existing condition
for ten chemical feed systems. Recommendations for improvements were
proposed and implementation to 100% design was presented in plans
and specifications. Services include construction support for the implementation phase. Responsible for the contract and QA/QC of the facilities.
Owners Agent-San Fernando Basin Groundwater Remediation, Los
Angeles Department of Water and Power, Los Angeles, CA
Alternative Delivery Expert and Technical Advisor. Project includes
development of preliminary design, bridging documents, and Design-Build
contract review, risk review, and project oversight as Owner’s Agent for
3 large Groundwater Treatment Systems using UV Advanced Oxidation
and GAC for treatment of multiple wells throughout the Basin. Responsible for providing contract development and risk reviews of multiple
Progressive Design-Build Contract documents, provided technical review
of designs, assisted with review of DDW Permitting.
Chino II RO System Data Analysis Automation Project, Chino Basin
Desalter Authority, Ontario, CA
Project Director and RO Specialist for the development and deployment
of an automated RO system data analysis, data normalization and performance dashboard for the Chino II Desalter. The project included
custom RO system programming to receive, analyze and populate data
tables to allow for data visualization of the RO system performance. The
project eliminates future labor costs for data analysis and provides
training and routine assistance to operations staff to observe and interpret RO membrane performance.
PFAS Treatment Plant, Rubidoux Community Services District,
Riverside, CA
Technical Advisor. Hazen is providing preliminary and detailed design
services to Rubidoux Community Services District(RCSD) for the development of a 4 MGD groundwater treatment facility for the removal of
PFAS compounds from the groundwater. The project includes raw water
pipelines to convey multiple wells to the site, GAC+IX treatment facilities,
treated water pipeline all within an existing site. Hazen’s engineering
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services include preparation of Basis of Design Report (BODR), field investigations, detailed design, CEQA,
permitting, bidding services, engineering services during construction, and construction management
Design Build of the City of Lemoore Groundwater Treatment Facilities, City of Lemoore, CA
Project Director: Hazen is the Design lead for a Design-Build Team delivering the Site 7 (5 mgd) and Site 11 (10
mgd) groundwater treatment systems for removal of Total Organic Carbon, VOCs and arsenic. The design
includes Ion Exchange, Granular Activated Carbon and Arsenic Treatment technology. Responsibilities included project management, QA/QC of the design, assistance with DDW permitting through the Startup Plan,
OMMP and Performance Testing.
Plant 30 Wellhead Treatment Final Design, Monte Vista Water District, Montclair, CA
Technical Advisor and QA/QC Lead: Hazen provided design services to Monte Vista Water District (MVWD)
for the design and construction of a 5.8 MGD water treatment facility (expandable to 8.7 MGD) for the removal of 1,2,3-TCP, DBCP, nitrate, and perchlorate from the District’s groundwater supply. The project includes
raw water pipelines to convery multiple wells to the site, GAC+IX treatment facilities, and waste brine pipeline
all within a small site footprint. Hazen’s engineering services include preparation of Basis of Design Report
(BODR), filed investigations, detailed design, CEQA, permitting, bidding services, engineering services during
construction, and construction management
Reservoirs 1 & 2, Pumps, Controls and Chemical System Assessment, Mesa Water District, Costa Mesa, CA
Project Director: Completed an assessment of the condition and operation of the pumps and controls system
at two domestic water reservoirs, developed a plan for removal and testing of pumps as well as completed an
evaluation of the existing chemical dosing system. Prepared a preliminary design report and 30-percent design
plans and specifications to replace the existing chemical feed systems and install new reservoir mixers.
Design Build of the Central Groundwater Treatment Facility PFAS Treatment, City of Monterey Park,
Monterey Park, CA
Project Director and DDW Permitting Manager: Hazen as part of a Design-Build Team is responsible for the
complete design of a 10 MGD lead-lag GAC system for treatment of a highly impaired groundwater in the City.
The design includes unique features to convert from GAC to GAX+IX if regulatory requirements change in the
future. Responsible for developing the feasibility study for comparing GAC and Ion Exchange life cycle costs,
oversight of detailed design and for guiding the project DDW Permitting.
Design Build of the Central Groundwater Treatment Facility, City of Monterey Park, Monterey Park, CA
Design Project Manager: Hazen as part of a Design-Build Team was responsible for the complete design of a
10 MGD UV Advanced Oxidation system and catalytic GAC system for treatment of a highly impaired groundwater in the City. Responsible for the complete process mechanical design as well as coordination of civil,
electrical and structural designs including design of 0.5 miles of slip-lined piping for raw well water. Responsible for leading the process design, process mechanical design and for leading the process for obtaining the
permit from the California DDW.
Feasibility Study to Evaluate the Simi Valley Groundwater Basin as a Potable Water Supply, Ventura
Waterworks No. 8. Simi Valley, CA
Treatment Technology and QA/QC Lead: Hazen developed a feasibility study for treating groundwater from the
Simi Valley basin with reverse osmosis as a new water supply source for the agency. The evaluation included
determining groundwater well locations, production potential, water quality and treatment requirements for
groundwater that is over 3000 mg/l in TDS. The feasibility study identifies at least three alternatives, including
evaluation of pumping and transmission needs, treatment needs and connection to a proposed brine line.
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Aaron Duke, PE, BCEE

Technical Advisor/QAQC - Condition Assessment

Mr. Duke is an expert in water treatment plant
evaluation, design, and optimization.

Education
MSEnvE: University of Michigan,
Ann Arbor
BSE: University of Michigan, Ann
Arbor

Certification/License
Professional Engineer: VA, NY,
DC, MD, SC, NC
Board Certified Environmental
Engineer (AAEE)

Areas of Expertise
• Physical/chemical processes
• Water process technology
• Pilot testing
• Facility Master Planning

Professional Activities
Chesapeake Section American
Water Works Association
• Chair of Section
Communications Committee,
2000-2004
• 2003 Horizon Award Winner
• Trustee 2004-2006
• Chair Elect-2006

He has managed or directed numerous water treatment facility upgrades
and expansions. His experience includes operational planning, facility
master planning and plant siting, and pilot testing of treatment facilities.
Ni River WTP Improvements Study and Master Plan, Spotsylvania Co., VA
Project Manager. Improvements evaluated included new process units,
raw water supply, plant hydraulics, and advanced treatment to address
future regulations and emerging contaminants. The Master Plan included concept-level layouts for membrane filtration and UV-disinfection/
AOP, to be factored into the overall CIP for the plant improvements as
required. An update to the Master Plan was completed in 2017.
David C. McCollom WTP Capacity Reliability Study, Olivenhain
Municipal Water District, CA
Task Manager and Technical Advisor for the evaluation of residuals handling improvements at the 34 MGD ultrafiltration membrane treatment
plant aimed at improving the reliability and redundancy of the residuals
handling processes and minimizing potential impacts to production.
Abingdon WTP Expansion, Harford County, MD
Deputy Project Manager/Project Engineer. Facility master planning,
preliminary engineering, final design, bid and construction-phase services for expansion from 10 to 20 mgd. Plant master plan was prepared
to identify the long-term facility needs for the ultimate expansion to 45
mgd, including all residuals handling, process and headhouse infrastructure expansions, pumping and future advanced processes for regulatory
compliance.

• Chair – 2007
• Past Chair – 2008
American Water Works
Association

Duke, Aaron

• Water Treatment Plant
Residuals Management
Committee Chair

Rockville WTP Study, City of Rockville, MD
Project Manager. Study of the 8-mgd WTP to identify improvements
needed to increase capacity to 14 mgd, including an assessment of plant
hydraulics, residuals handling facilities, and power and control upgrades.
Final work product was a facility master plan that identified required
improvement projects and the associated capital outlay schedule.
Beacon Hill Community WTP Facility Plan
Evaluation of the existing Beacon Hill Community WTP and development
of a phased improvements program that identified necessary facility improvements to position the plant for future demand, address infrastructure
condition concerns, and regulatory drivers impacting treatment.
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Motts Run Water Treatment Plant Evaluation, Spotsylvania County, VA
Project Manager. Project performed as a task under Hazen’s BOA contract with the County. Evaluation
of the existing WTP to identify the reliable treatment capacity of the facility and to identify the required
unit process capacity increases necessary to meet the year 2045 demands. Effort included conceptual
facility layouts and analysis of possible process unit connections in support of maintenance of operations during construction. Opinion of probable construction cost and design and construction schedule prepared for the recommended plant improvements.
Winters Run WTP Process Evaluation Pilot, Maryland American Water, Bel Air, MD
Project Manager. Hazen designed and executed the pilot testing plan for Maryland American’s Winters
Run WTP. The pilot consisted of a side-by-side evaluation of direct membrane filtration and biologically active carbon filtration to identify overall process performance and ability for the two processes
to reduce disinfection by-products levels in the Maryland American Water system. Hazen operated
the pilot trains, collected and evaluated samples, performed Simulated Distribution System sampling
and prepared a final report of findings. The report was presented to the Maryland Department of
Environment (MDE), who ultimately approved the client’s preferred option of direct membrane filtration for the new Winters Run WTP.
Water Quality Basic Ordering Agreement, WSSC, Laurel, MD
Program Manager and Task Manager for the BOA Contract. Task orders performed to-date have included:
• Evaluation of near-term operational and long-term capital process upgrades at the 285 MGD Potomac WFP for improved disinfection by-products (DBPs) control and manganese reduction.
• Identification and evaluation of water distribution system best management practices for control
of water quality challenges
• Performance of a source water-focused risk and resiliency assessment for WSSC Water in support
of AWIA 2018 compliance
• Development of WSSC Water’s Lead and Copper Rule Revisions Action Plan
Annual Services Contract, City of Winchester, VA
Technical Review. Supported annual engineering services contract. Tasks under this contract have
included a coagulation evaluation at the Percy D. Miller WTP; WTP expansion planning; distribution
system hydraulic modeling; a new 3-mgd ground storage tank; wastewater pump station rehabilitation
and replacement; and dam rehabilitation.

Duke, Aaron

Full and Pilot Scale Testing for Stage 2 DBPR Compliance, Harford County, MD
Project Manager. Full and pilot scale testing program to further evaluate Stage 2 Disinfection By-Product Rule compliance alternatives at the 20-mgd Abingdon WTP and 4-mgd Harford County Havre de
Grace WTP. Full-scale testing included discontinuation of raw water chlorination practices, increased
dosing of coagulants for TOC removal via jar test findings, addition of ferric sulfate in lieu of aluminum
sulfate for primary coagulation, and addition of powdered activated carbon. Pilot testing involved the
construction and operation of three pilot filter columns – one control column to match the full-scale
plant, and two deep-bed GAC/sand columns to assess the benefits of alternative media designs with
GAC relative to TOC removal. Laboratory evaluation of the benefits of chlorine dioxide as a raw water
oxidant was also performed in cooperation with the University of Toronto.
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Sean Pour, PhD

Condition Assessment - Lead

Education
Ph.D.,Civil and Environmental
Engineering, concentration in
Const. Eng. and Mgmt., Oklahoma
State University
MS, Civil and Environmental
Engineering, concentration in
Const. Eng. and Mgmt., Amirkabir
University of Technology
(Tehran Polytechnic)
BS, Civil and Environmental
Engineering, concentration in
Const. Eng. and Mgmt., Amirkabir
University of Technology
(Tehran Polytechnic)

Areas of Expertise
• Asset Inventory / Condition
Assessment
• Asset Management
• Life Cycle Cost Analysis
• Risk Assessment
• Capital Improvement Project
Validation

Professional Activities
American Society of Civil
Engineers (ASCE)
American Water Works
Association (AWWA)
Orange County Water Authority
Association (OCWA)
Chi Epsilon (The civil engineering
honor society)

Mr. Pour has over 13 years of asset management
implementation experience. He has made
significant advancements towards developing
and implementing new condition assessment,
risk assessment and asset data management
methodologies.
He specializes in analyzing condition data to improve the accuracy of the
estimation of remaining effective life and risk. His areas of asset management specialization include assisting clients in performing remaining
asset life calculation, risk assessment, life cycle cost projection, and project validation and prioritization.
Asset Management Specialist, 10-Year CIP Plan, Goleta Sanitary
District, Goleta, CA
Assisted with development of 10-year CIP based on the results of the
asset management model. Worked with the District in business case
evaluation to rank replacement and rehabilitation projects for the wastewater treatment plant and the collection system. Developed a Microsoft
PowerBI dashboard to streamline CIP project validation and visualization
of the 10-Year CIP.
Asset Management Specialist, District-Wide Asset Management
Plan, Goleta Sanitary District, Goleta, CA
Performed asset inventory, condition assessment, risk assessment and
developed long-range investment projection for the wastewater treatment
plant and sewer collection system. Developed an asset management plan
for the District using a phased approach. First phase included field inventory, condition assessment, risk assessment and long-range funding
needs projection for the wastewater treatment plant. The next phase
comprised developing an asset management plan for the collections
system including closing the gap in the GIS data, converting CCTV defect
codes into condition scores, developing risk model for gravity mains,
force mains, manholes, and ocean outfall and developing a long-range
rehabilitation and replacement plan using a Microsoft PowerBI and assistance with integration with a new CMMS.
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Piedmont Creek Asset Management Plan, Santa Clara Valley Water District, Santa Clara, CA
Asset Management Specialist. The scope included assisting Santa Clara Valley Water District (SCVWD) to develop an asset management plan and improve the confidence in the planning results and lay the foundation to
minimize the total investment of maintaining, operating, and renewing the Piedmont Creek assets. Worked
with the team to update the asset register, document the status of the assets, identify the critical assets, develop strategies to manage the assets and project future investments required for Piedmont Creek to provide
flood risk management within the watershed.
West Basin Municipal Water District, Operations Support, Carson, CA
Asset Management Specialist. This two year on call project incorporates support to all West Basin operations
including the 55 MGD Edward C Little Water Recycling Facility, neighboring satellite recycling facilities and
distribution pipe network. Responsible for coordination of operations support team, scheduling, budgeting,
treatment, water quality and operations advice, preparation of standard operating procedures and dashboards
for measurement of facility key performance indicators (KPI).
Condition Assessment and Risk Analysis Rio Hondo Recycled Water Pump Station, Central Basin
Municipal Water District, Commerce, CA
Principal Engineer. The project entailed a condition assessment, risk of failure analysis, determination of remaining useful life and recommendations for rehabilitation or replacement of a critical recycled water pump
station. Sean created an asset register for Rio Hondo Recycled Water Pump Station and developed methodologies to determine remaining useful life and perform risk of failure analysis. He worked closely with Mechanical and Electrical discipline leads to develop a list of prioritized recommendations for rehabilitation and replacement of assets that are approaching the end of their useful lives.
San Bernardino Municipal Water Department, Water Reclamation Facilities Assessment, San
Bernardino, CA
Condition Assessment Lead. developed an asset inventory and performed a condition assessment of the District’s water reclamation facility that included three components, (1) a visual condition assessment investigating the physical and functional condition of all structural, mechanical, electrical and instrumentation
components, (2) a hydraulic assessment, and (3) a desktop process evaluation to understand the existing
condition and remaining useful life of each asset. The condition assessment served to determine the remaining useful life and probability of failure. Combining probability of failure with consequence of failure, which
was determined with the client in a workshop, an overall risk score was calculated for each asset. The results
of the remaining useful life and risk assessment was used as the basis for developing near, medium and longterm capital improvement projects for a 20-year Master Plan.
Reservoirs 1 & 2, Pumps, Controls and Chemical System Assessment, Mesa Water District, Costa Mesa, CA
Project Engineer. Determined the best time of the year to remove, inspect and evaluate the pump performances at the booster pump stations. The analysis was approached from two perspectives, 1) operational standpoint,
and 2) risk exposure perspective. The analysis utilized the SCADA data for 2015 to understand the operational sequences of each pump station and the net flow at the associated reservoirs.



Effluent Pump Station Asset Renewal Management Pilot Project, Encina Wastewater Authority,
Carlsbad, CA
Led a team to develop a framework for an asset renewal program through a phased approach focusing on
the wastewater treatment plant effluent pump station that will later be expanded plant-wide. The project
established an asset inventory and hierarchy, data gap closure, field inventory and condition assessment,
asset replacement valuation, risk assessment, life cycle logics, and prioritized R&R projections.
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Alex Gorzalski, PhD, PE, PO
Process Evaluation/Optimization - Lead

Education
Ph.D. Environmental Engineering,
University of North Carolina at
Chapel Hill
M.S. Environmental Engineering,
University of North Carolina at
Chapel Hill
B.S. Civil Engineering, University
of Wisconsin-Madison

Certification/License
Professional Engineer
Professional Operator – Water
Treatment
FEMA ICS-100, IS-700, IS-800

Areas of Expertise
• Utility operations
• Physical/chemical processes
• Water chemistry
• Water utility data analytics

Refereed Journal Publications
• Gorzalski, A.S., G.W.
Harrington, O. Coronell. 2020.
Impact of Model Selection on
Predicted Contaminant
Degradation in Water
Treatment. AWWA Water
Science: 1, 4: e1154.
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• Gorzalski, A.S., G.W.
Harrington, O. Coronell. 2019.
Assessing flow segregation
and mixing by modeling
residual disinfectant
conversion. AWWA Water
Science: 1, 4: e1154
• Gorzalski, A.S., G.W.
Harrington, O. Coronell. 2018.
Modeling water treatment
reactor hydraulics using
reactor networks. J. AWWA:
110, 8: 13-29.

Mr. Gorzalski is a professional engineer
experienced in process engineering, utility
operations, and emergency response. His
experience includes serving as the chief of a 120
MGD water treatment plant.
Twin Oaks Valley Water Treatment Plant Operational Reliability
Evaluation, San Diego County Water Authority, CA
Project Engineer. Hazen team’s evaluation of the Twin Oaks Valley Water
Treatment Plant (TOVWTP) operational reliability. The assessment
evaluated the operations of the TOVWTP submerged membrane facility
including fouling and other sources of decreased reliability, potential
improvements for ozone disinfection to increase reliability and mitigate
continuous monitoring requirements, and options to increase disinfection reliability by obtaining additional disinfection credits in the chemical mix chamber, and strategies to reduce capacity during low demand
periods.
Treatment Plant Facility Improvements Master Plan, Long Beach
Water, Long Beach, CA
Process engineer for the evaluation and optimization of conventional
and enhanced coagulation treatment processes.
Engineering Design Services for 1,2,3-TCP Removal Treatment
Plant, City of Chino Hills, Chino Hills, CA
Project manager for the design of a 7 MGD GAC facility to remove 1,2,3TCP from groundwater.
Regional SWTP Expansion Feasibility Study, Tampa Bay Water,
Tampa, FL
Project engineer for the evaluation of a 20 MGD expansion of the existing
Regional SWTP. Included evaluation of expansion for processes including
ACTIFLO, ozonation, filtration, disinfection, and residuals handling and
dewatering.
West WTP Preliminary Design Phase, Columbia Power & Water
Systems, Columbia, TN
Project engineer supporting the design of a greenfield surface water
treatment plant including coagulation, flocculation, plate settlers, low
pressure membranes, GAC, and chlorine disinfection. Responsible for
providing operations support, including the preparation of the startup
plan.
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Operation Support Tools, Cal Water Service Company, San Jose, CA
Project manager for the development of an approach and electronic tools for conducting operational assessments aligned to Partnership for Safe Water guidance. This included tools to guide Cal Water staff on conducting assessments and organizing results to automatically generate reports. This approach was customizable to
Cal Water’s over 70 water districts.
Williams Station Treatment Facilities Plan, San Jose Water Company, San Jose, CA
Project engineer for conducting an alternatives assessment for treatment processes to address PFAS, hardness,
iron, and turbidity. Project includes evaluation of emerging technologies and conducting bench and pilot testing.
Water Quality Evaluation Study, Jurupa Community Services District, Jurupa Valley, CA
Process Engineer for an analysis to evaluate design alternatives to address a range of water quality constituents,
including TDS, nitrate, PFAS, VOCs, 1,2,3-TCP, 1,1-DCE, and perchlorate. This study included the development of
short-term options to mitigate service risks resulting from out of service wells, as well as long-term design alternatives to address regulated contaminants, while allowing flexibility to comply with potential future regulations.
PFAS Treatment Evaluation and Design, Rubidoux Community Services District, Riverside, CA
Mr. Gorzalski is providing support on the process mechanical design for 7 MGD of PFAS treatment at Rubidoux,
including design and development of specifications for ion exchange treatment.
Design-Build of Advanced Oxidation Treatment Facility, City of Monterey Park, Monterey Park, CA
Mr. Gorzalski provided technical support to the Design-Build team in addressing the State Water Boards Division of Drinking Water (DDW) requirements for lead/lag PFAS treatment design.
PFAS Treatment System Evaluation, Testing, and Design, Suburban Water Systems, Whittier, CA
Mr. Gorzalski is leading operability, startup, and commissioning, in addition to supporting process mechanical design on this partnership with Carollo Engineers, who is prime for the contract. The project involves
evaluation of GAC versus Ion Exchange for PFAS removal from 5 groundwater wells (10,000 gpm), treatment
system bench scale testing, design, and engineering during construction. Hazen is leading pretreatment mechanical, electrical, and I&C design, as well as permitting, startup, and commissioning.
Lead and Copper Rule (LCR) Assessment, California Water Service Company, San Jose, CA
Project Engineer assisting Cal Water with identification and selection of LCR sampling sites in 10 districts in
Northern and Southern California. Services included identification of potential Tier 1 sites using a GIS-data
driven approach, creation of an electronic survey for customer outreach, and development of a database to
store sample site information.
Davis Street Transfer Station Stormwater Treatment, San Leandro, CA
Project Engineer for the design of industrial stormwater conveyance and treatment system. Treatment processes evaluated included coagulation, flocculation, high-rate settling (plate settler and dissolved air floatation),
media filtration, GAC, and ion exchange. Managed bench-scale and pilot-scale testing.
Tertiary Filter Surveillance Project, Goleta Sanitary District, CA
Project Manager for the evaluation of tertiary filter performance, assessment of filter media condition, and
development of potential short and/or long-term recommendations to reduce effluent coliforms.
Conditional Assessment Services for the Michelson Water Recycling Plant Tertiary Filters
Rehabilitation, Irvine Ranch Water District, CA
Project engineer for project conducting filter condition assessment, including filter surveillance, for dual media tertiary filters. Analyzed operations data to identify potential causes of process upsets.
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Sean DuPuis, PE

Condition Assessment - Structural

Mr. DuPuis is a civil engineer with over 14 years
of expertise in structural assessments, analysis,
design, and construction of facilities for
municipal, federal, and private clients.
Education
M.S., Civil Engineering, Arizona
State University, Arizona, CA
B.S., Civil Engineering, Arizona
State University, Arizona, CA

Certification/License
Professional Engineer: C85064

Areas of Expertise
• Structural Assessment
• Structural Analysis
• Design and Construction
• Structural and Constructability
Reviews of Water and
Wastewater Design Projects
• Construction management
and inspection

Professional Activities
• ASCE

Lead structural discipline and multi-discipline engineering and drafting
project teams in development of construction documents including reports, calculations, drawings, and specifications. Perform technical
structural and contractibility reviews for water and wastewater design
projects and provides services during construction including review of
shop drawings and product data, answering requests for information,
structural observation, and quality control management.
Leo J. Vander Lans WTF Calcium Chloride Bulk Storage Expansion,
Water Replenishment District of Southern California, Lakewood, CA
Structural Submittals Reviewer during Construction for the Calcium Chloride Bulk Storage Expansion Project. Calcium chloride is used at the Leo.
J. Vander Lans Advanced Water Treatment Facility to stabilize reverse
osmosis permeate prior to groundwater injection for the seawater barrier.
The existing 5,000 gal calcium chloride storage tank does not provide
adequate storage capacity when the plant operates at average flow, and for
max 8 MGD design flow. Hazen recommended expanding storage by installing a new 5,000 gal storage tank. The structural scope included design
of a conventionally reinforced, cast-in-place concrete containment structure for chemical storage, and cast-in-place concrete pipe trench with
traffic rated precast covers used to connect the existing chemical containment structure with the new one. The design also includes a pre-engineered
steel canopy structure over the chemical storage.
Delta Diablo Resource Recovery Facility Master Plan, Delta Diablo,
Antioch, CA
Performed Level 1 condition assessment of structures at the Wastewater
Treatment Plant checking for defects and distress in existing concrete and
steel structures and providing recommendations for priority of repairs.
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PFAS Treatment Project at MN Plant #2 Leland Thompson WTF, Rubidoux Community Services
District, Jurupa Valley, CA
Structural Lead for design of foundations for GAC vessels, electrical equipment, pipe supports, and canopies.
Centralized Groundwater Treatment PFAS/ PFOA Treatment, City of Monterey Park, Monterey Park,
CA
Structural Lead for design of foundations for a mix of refurbished and new GAC vessels, electrical equipment,
pipe supports, and access stairs. Delivery as part of a Design Build team with Filanc.
La Brea Subarea Groundwater Supply Project – Wells, Transmission Main, and Treatment Facilities,
City of Beverly Hills, CA
Structural Calculation Reviewer for the City of Beverly Hills La Brea Subarea Groundwater Supply Project. This
is a $50 M project the City is implementing to expand their local water supply by developing groundwater in
the La Brea Subarea of the Central Groundwater Basin. The project includes three (3) groundwater wells to be
drilled and equipped, 4-miles of raw water transmission main through the City of Los Angeles and Beverly
Hills, and upgrade of the City’s existing reverse osmosis treatment plant. The first phase of the project which
Hazen is leading is the drilling and equipping of the first groundwater well, and construction of the 4-mile
transmission main. Structural tasks include design of a well building with special reinforced masonry shear
walls supporting a flexible roof diaphragm. The building roof system consists of cold-formed steel trusses
supporting metal decking with rigid insulation and metal tile roofing. The well building was designed with a
section of removable roof and removable walls to facilitate removal of the well pump and piping for maintenance
or replacement.
West Side Irrigation District Culvert Construction Management Services – Byron-Bethany Irrigation
District, Tracy, CA
Field Inspector for the West Side Irrigation District Culvert Construction Management Services Project. Bryon-Bethany Irrigation requested services to perform construction management for the construction of new
development road crossings over several existing West Side Irrigation District (WSID) canal facilities. The
construction management services included construction oversight, inspection, and coordination between
the contractor, WSID representatives, and materials testing representatives.
Skyfarm ‘A’ and Hansford Court Lift Station Reconstruction, City of Santa Rosa, Santa Rosa, CA
Structural Task Lead for update to the 2019 California Building Code for the Skyfarm ‘A’ and Hansford Court
Lift Station Reconstruction project. The City needed to replace the damaged sewer lift stations from the 2017
Tubbs forest fire in order to serve residential housing which is being rebuilt in the area. The City would like to
investigate hazard mitigation measures that will reduce the risk of damage to the facilities in the event of
another disaster. Condition assessments and testing were performed at both lift stations to determine the
extent of mechanical, electrical and structural replacements. Structural replacements at Skyfarm ‘A’ lift station
include the entire lift station building superstructure and foundation, and standby generator foundation. The
replacement building, which matches the same footprint of the existing lift station, consists of reinforced
masonry shear walls designed for Seismic Design Category E, with fire resistant steel trusses and metal decking diaphragm roof system, supported on a concrete mat slab foundation. Structural replacements at Hansford
Court lift station include replacement of concrete slab at grade around existing precast wet well, installation
of a new buried precast concrete valve vault adjacent to the existing wet well, and standby generator foundation.
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Alan Mlakar, PE

Condition Assessment - Electrical/I&C
Process Evaluation/Optimization - Electrical
Master Plan - Electrical/Energy

Education
B.S., Electrical Engineering,
California Polytechnic State
University, California

Certification/License
Professional Engineer: CA
#E20869

Areas of Expertise

Mr. Mlakar has over 9 years in the Water/
Wastewater industry. He specializes in electrical
and instrumentation design, electrical system
studies, condition assessments, and engineering
services during construction. This encompasses
knowledge of electrical distribution systems,
motor control centers, programmable logic
control (PLC), process control related to water,
wastewater and power projects.

• Electrical System Studies
• Electrical/Instrumentation and
Control Systems
• Water and Waste Water Facility
design
• Engineering services during
construction

Professional Activities
IEEE

Rio Hondo Recycled Water Pump Station Condition Assessment
and Risk Failure Analysis, Central Basin Municipal Water District
Commerce, CA
Electrical Engineer for the project which entailed a condition assessment,
risk of failure analysis, determination of remaining useful life and recommendations for rehabilitation or replacement of a critical recycled
water pump station. (2019)
Water Treatment Plants for Stations 7 and 11, Lemoore, CA
Lead Instrumentation and Control for the City of Lemoore Stations 7 and
11 Water Treatment Plants. Hazen, in partnership with Filanc Construction, was selected by the City of Lemoore to provide progressive design
build services for two groundwater treatment plants. The groundwater
has been impacted by iron, manganese, ammonia, sulfides, color, turbidity, arsenic and high TOC concentrations forming elevated DBPs in
the presence of chlorination. Sixty percent design was completed in
sixty days in order to assist Filanc with preparing the guaranteed maximum price (GMP). Final design proceeded in August 2019 with construction scheduled to commence at the end of 2020. Hazen is providing engineering design and services during construction and startup. (2019-2020)
Well #26 and Raw Water Transmission Main Design, City of Goodyear, Goodyear, AZ
Lead Electrical and Instrumentation Engineer for the City of Goodyear
Well #26 and Raw Water Transmission and Main design project. This
$1.9M project is a design-build project for the installation and equipping
of Well #26, raw water transmission main, and design modifications to
the 3 MGD Bullard Water Campus to treat an additional 1.5 MGD of flow.
(2019)
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Whittier PFAS Treatment Support, Suburban Water System, Covina, CA
Electrical and I&C Lead. Suburban Water System’s Whittier and La Mirada Systems required engineering design
services to remove PFAS compounds from 5 drinking water wells, comprising 10,600 gpm. Hazen is leading
the preliminary design and treatment approach evaluation, sharing process mechanical design with the prime
consultant, and leading electrical and I&C. Hazen is also providing support on the design of RSSCT bench-scale
testing, and is leading the facility permitting.
Santa Clara and Honby Wells PFAS Groundwater Treatment Improvements, Santa Clarita Valley Water
Agency, Santa Clarita, CA
Electrical and I&C Support for the preliminary and final design of the Ion Exchange (IX) treatment system (3.5
MGD) for removal of PFOS/PFOA from Santa Clara and Honby Wells. The project includes preparation of final
design documents, 3D model of the treatment system, hydraulic analysis of well pumps, cost estimates, permitting, bid assistance, and engineering services during construction.
E-Wells PFAS Groundwater Treatment Improvements, Santa Clarita Valley Water Agency, Santa Clarita, CA
Electrical and I&C Support for the preliminary of the Ion Exchange (IX) treatment system (7.0 MGD) for removal of PFOS/PFOA from E-Wells (E-14, E-15, E-16, and E-17). The project includes preparation of preliminary
design of the treatment system, site layouts, 3D model of the treatment system, hydraulic analysis of well
pumps, and cost estimates.
Well #26 and Raw Water Transmission Main Design, City of Goodyear, Goodyear, AZ
Lead Electrical and Instrumentation Engineer for the City of Goodyear Well #26 and Raw Water Transmission
and Main design project. This $1.9M project is a design-build project for the installation and equipping of Well
#26, raw water transmission main, and design modifications to the 3 MGD Bullard Water Campus to treat an
additional 1.5 MGD of flow.
Moreno Valley RWRF Solids Handling MCC Replacement East Municipal Water District, Riverside
County, CA
Lead Electrical for the Solids Handling MCC Replacement Project which includes the replacement for four
motor control centers that have exceeded their rated useful life. The project also included a condition assessment of the existing motor control centers which required a shutdown of the plant equipment during non-peak
hours and also a detailed maintenance of plant operations plan to minimize plant distributions during construction.
City of San Diego Stormwater DV-2 Project, MCTC, San Diego, CA
Lead Electrical and Instrumentation Engineer for the City of San Diego Stormwater DV-2 Project. Hazen provided electrical and instrumentation services associated with the design of a stormwater diversion valve for
the City of San Diego. This included the design of a control panel exterior and interior layout, control panel
schematic, and associated control strategy. Additionally, an electrical site plan and electrical and instrumentation details were provided.
Edward C Little Water Recycling Facility Reverse Osmosis CIP Waste Discharge Project, West Basin
Municipal Water District, El Segundo, CA
Lead Electrical and Instrumentation design engineer responsible for developing electrical and instrumentation
drawings and specifications throughout design as well as providing E&IC engineering services during construction.
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James DeWolfe, PE, BCEE, CWO
Process Evaluation/Optimization - Process
Master Plan - Filter Backwash

Education
MS EnvE, Pennsylvania State
University
BS EnvE, Pennsylvania State
University
United States Navy Nuclear
Propulsion Program Submarine
Service

Certification/License
Professional Engineer
Board Certified Environmental
Engineer (BCEE)
Certified Waterworks Operator,
Class A (PA)

Areas of Expertise
• Facility commissioning
• Water treatment operations
and optimization
• Utility management
• Residuals management/
beneficial use
• Source water protection

Professional Activities
American Water Works
Association
• B100 Standard Committee,
Filtering Materials
• Source Water Protection
Technical Advisory Workgroup
• Water Utility Council

His operational knowledge, coupled with engineering design and regulatory compliance strategy experience, allows him to provide perspective
on what is critical to implementing and sustaining successful drinking
water treatment systems. And his holistic and team building approach
has earned him a favorable reputation in guiding sustainable solutions
for routine operations and complex challenges.
Process Assessment and Treatment Optimization for
Chloramination, ON Stevens WTP, Corpus Christi, TX
Task Leader rapidly deployed in response to boil water order for a 190
mgd conventional process WTP that utilizes chloramination. Process
assessment identified performance limiting factors that were prioritized
and implemented. Guided implementation with construction teams, and
guided operations and new metrics for improved monitoring and operation. Worked in conjunction with multiple task leaders of Hazen’s team,
distribution system in particular. (2016)
Jack H. Wilson Treatment Plant- Filter Surveillance Workshop and
Filter Optimization Services, Central Arkansas Water, AR
Senior Operations Specialist for hands-on staff training at the Jack H.
Wilson Treatment Plant. This training provided staff with the skills to
self-perform filter surveillance, which will help them establish process
operational targets and procedures to help ensure filter operations are
continuously optimized. The workshop demonstrated filter surveillance
techniques on one filter by Hazen personnel, followed by filter surveillance
by Central Arkansas Water personnel under Hazen staff supervision.
Subsequent operational changes by staff have resulted in substantial cost
savings. Due in large part to the success realized by this project , Hazen
has subsequently been selected to determine rehabilitation needs of
clarification and filtration processes. (2019)

DeWolfe, Jim

Water Works Operators
Association of Pennsylvania

Mr. DeWolfe has over 32 years of experience in
the planning, design, operation, and start-up/
commissioning of water treatment systems. He
frequently works side-by-side with operations
staff to optimize facilities for improved process
control and efficiency of operations.
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Chaparral Water Treatment Plant Pretreatment Study, City of Scottsdale, AZ
Provided technical support for process and residuals optimization for the 30 mgd surface water treatment
facility of multiple source waters. The project also includes a design and construction of a 15-mgd pre-treatment facility using CMAR delivery. The existing plant site is constrained on all sides requiring creative approaches to the design and construction phasing.
Operator Training for the F. Wayne Hill Water Resource Center, Gwinnett County, GA
Provided training specific to ozone disinfection and biological filtration using GAC filter adsorbers for a highly-advanced wastewater treatment facility with a design capacity of 60 mgd. The treatment facility includes
both primary and secondary treatment unit processes that generate residuals that are anaerobically digested
and dewatered. Emphasis placed on operations and process variables for optimized operations.
Residuals Management Audit, Three Valleys Municipal Water District, Claremont, CA
Conducted site assessment of existing residuals management program and provided recommendations for
improvements. Issued report and worked with plant staff to successfully implement several recommendations,
including modified use of existing facilities with minimal capital improvements. Provided review of proposed
residuals management capital plan and recommended prioritized sequence to achieve treatment goals while
maximizing water recovery.
Master Planning Update, Santa Fe District and San Dieguito Water District, CA
Sr. Project Engineer responsible for Master Plan Update, a study for the R.E. Badger Water Filtration Plant.
Evaluated the performance of the existing water treatment processes and to achieve compliance with current
and foreseeable future water quality and water treatment regulations. This included Stage 2 D/DBP Rule, Long
Term 2 ESWTR, and the Filter Backwash Recycling Rule (FBRR). The efforts helped plan equipment replacement
and for prioritizing repair and maintenance activities to ensure proper operation for the planning period.
Guidance provided on additional studies and further define the scope of effort required for some recommendations. Disinfection capability was a special focus, due to blending of source waters and desire to optimize
use of chloramines and eventually use ultraviolet (UV) disinfection.
Van de Water Water Treatment Plant, Erie County Water Authority, Tonawanda, NY
Task Lead for the VDW WTP Capacity Expansion project, which includes a water demand analysis, a hydraulic
assessment, and a full-scale pilot of the existing pretreatment (i.e., coagulation/ flocculation/ sedimentation)
train to define the improvements required to increase the capacity of the plant. A basis of design memorandum
with preliminary drawings will be provided for a filter rehabilitation and for a potential new pretreatment
train and two additional filters.

1012-048

Comprehensive Performance Evaluation, Treatability Optimization, and LT2ESWTR Compliance, Aqua
Illinois, IL
Senior Technical Expert and Client Manager for multiple tasks performed at the 25-mgd Kankakee WTP owned
and operated by Aqua Illinois. Performed CPE in accordance with guidelines established by US EPA, with the
goal of optimizing operations to meet Partnership for Safe Water performance standards. This led to prioritized
recommendations to address Performance Limiting Factors in areas of administration, design operations and
maintenance. Treatability optimization of coagulation and clarification processes performed to assure consistent process stability under widely varying source water conditions, helping to assure stable finished water
quality goals for disinfection, DBP minimization, and corrosion control are continuously met. Concurrently,
helped evaluate options for facility to meet Bin 2 requirements of the LT2ESWTR, which focused on filter effluent performance, use of membrane filtration, and addition of UV disinfection. The options included equipment as well as operational modifications.
Hazen and Sawyer
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Arthur Moncrieffe, Jr., EIT
Master Plan - CIP Prioritization

Education
MS, Environmental Engineering,
University of Pittsburgh

Certification/License
Engineer-in-Training
NASSCO Certified: PACP, LACP,
and MACP

Areas of Expertise
• Water/Wastewater Pipeline
Design
• Sewer Rehabilitation/Asset
Management
• AutoCAD
• GIS
• Primavera P6
• PowerBI

Professional Activities
American Society of Civil
Engineers
Water Environment Federation

Mr. Moncrieffe specializes in reviewing CCTV to
assess conditions of below ground pipelines,
hydraulic assessment, non-destructive condition
assessment technologies and pipeline
rehabilitation methodologies.
Water Master Plan Update and GIS Conversion Project, City of
Chino, Chino, San Bernardino County, CA
Assistant Engineer. The City of Chino serves over 12 million gallons per
day of potable water to a population of approximately 74,000. Key components of this project include the creation of a GIS geodatabase of the
City’s potable water distribution system, preparation of a Water Master
Plan Report, and completion of a Risk and Resiliency Assessment for
compliance with America’s Water Infrastructure Act requirements. The
Water Master Plan effort includes hydraulic model development and
calibration; comprehensive hydraulic analysis of the City’s conveyance,
pumping, and storage facilities; and development of a prioritized Capital
Improvement Program for the planning horizon including preliminary
cost estimates.
Beverly Hills Integrated Water Resources Master Plan (Water,
Sewer, Storm, Recycled, and SCADA), City of Beverly Hills, CA
Assistant Engineer. This is a comprehensive $1.5 M master plan of the
potable water, recycled water, sanitary sewer, stormwater, and SCADA
system. The IWRMP – Part 1 addresses the City’s major water resources
strategy which includes imported water, groundwater, and other potential supply sources. Part 1 also addresses other topics including emergency storage for the water system, and stormwater compliance. The
IWRMP – Part 2 is a master plan of the water, sewer, and storm drain
systems. For each system, the document addresses the existing system
and service area, evaluation and design criteria, system analysis, and
capital improvements. The theme of the IWRMP is to focus on near-term
practical solutions with an eye towards what could be done in the future.
The near-term represents a focus on projects that should be implemented within the next five years – 2021 through 2025. An eye towards the
future includes taking the necessary steps now to position for long-term
resiliency and reliability of the City’s water, sewer, and storm drain
systems. The IWRMP achieved several important goals for the City, including hydraulic model updates and calibration, long-range demand
forecasting, and independent analysis of each of the systems.
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Mountain House Raw Water Pipeline – Hydraulic Evaluation and Condition Assessment Project,
Byron-Bethany Irrigation District, Bryon, CA
Assistant Engineer. The project involved a field investigation, hydraulic evaluation and condition assessment
for 3.75 miles of a 30-inch diameter bar-wrapped welded-steel pipeline that delivered raw water to a local
community WTP. Hazen team members completed the hydraulic investigation and evaluation of the existing
pipeline to document the real-time system pressures, establish the baseline HGL condition and estimate the
design HGL for comparison with the real-time data to confirm whether the pipeline pressure were within
normal operating parameters for the flow deliveries to the WTP. After a market analysis of viable non-destructive condition assessment technologies, Hazen developed a comprehensive Request for Proposal for solicitation
of bids and selection of a vendor to complete a visual (CCTV) and structural inspection of the pipeline to confirm
and baseline the pipeline’s current condition and identify any repairs that may be necessary including sediment
removal. The next phase includes overseeing the field condition assessment and providing rehabilitation and/
or replacement recommendations.
Magnolia Water Booster Pump Station Hydro-Pneumatic Tank Replacement, Harford County, MD
Mr. Moncrieffe assisted in various engineering tasks associated with this project, including an on-site visit,
reviewing of design recommendations, and drafting/assembling construction documents. This project consists
of the replacement of the existing 2,000-gallon air over hydro tank.
Mountain Water Supply and Linganore Water Treatment Plant Evaluation for Disinfection By-Products
(DBP), City of Frederick, MD
Mr. Moncrieffe assisted in providing data analysis, creating reports and the preparation for documentation
for jar test analysis for the recommendation of design improvements in the city’s water treatment plants and
distribution system. The objective of the project was to recommend procedures that would enable Stage 2 DPB
compliance in the City of Frederick’s drinking water supply, a system that services 211 miles of water mains
with a capacity of 6.75 million gallons.
Chlorine Handling and Safety Improvements, City of Baltimore, MD
Mr. Moncrieffe assisted in data compilation for Montebello Water Filtration Plants 1 and 2. The overall objective
for this project phase was to develop design criteria and conceptual designs for replacing gaseous chlorination
with sodium hypochlorite chlorination at the Montebello Water Filtration Plants 1 and 2 and various remote
water disinfection facilities associated with water storage tanks and reservoirs.
Water Pump Station No. 2 and 4 Upgrades, City of Hagerstown, MD
Mr. Moncrieffe assisted in various engineering tasks associated with this project. Tasks included researching,
reviewing design recommendations, drafting/assembling construction documents, performing system curve
calculations, and creating reports. The project consisted of the evaluation of the existing water distribution
system, making recommendations and implementations to water treatment plants and multiple pump stations
within the distribution to improve water age and maintain DPB compliance.
Mooney Process Water Tank Rehabilitation, Prince William County, VA
Mr. Moncrieffe prepared cost estimation for the demolition of the exiting process water tank and appurtenances. This project involved the removal and replacement of the Mooney Process Water Tank, as part of a project
to rehabilitate several water storage tanks, totaling in 5.5 million gallons of storage, owned by Prince William
County Service Authority.
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Ian Mackenzie, PE
Condition Assessment - Civil

Education
B.Sc., Civil Engineering, Queen’s
University (Canada)

Certification/License
Professional Engineer:

Areas of Expertise
• Design and construction of
wastewater/water treatment
plants
• Design and construction of
wastewater collection systems
• Preparation of construction
contracts

Professional Activities
California Water Environment
Association – WEF Delegate
Director

Ian is a civil engineer with more than 30 years’
experience in water and wastewater projects.
He has managed projects for water supply and
sewage treatment including the design and
construction of sewerage systems, sewage
treatment works, water treatment works and
reservoirs. Mr. Mackenzie has worked on
projects at treatment facilities up to 450 mgd in
capacity.
Owners Agent San Fernando Basin Groundwater Remediation, Los
Angeles Department of Water and Power
Design Manager. Hazen is the lead consultant on this comprehensive
remediation project which addresses groundwater contamination issues
at multiple sites. Mr. Mackenzie led the Hazen team in the design of a
groundwater treatment facility which is currently under construction
and contributed to the preliminary design of two additional treatment
facilities which will be constructed under a design build process.
Domestic Water System Source of Supply/Treatment Study ,
Coachella Valley Water District
Design Engineer. Mr. Mackenzie served as Design Engineer for this project which will improve the security and quality of water supply to California’s Coachella Valley Region. The project evaluated a series of options
involving both groundwater and surface water supplies. Mr. Mackenzie
was responsible for developing conceptual designs for option evaluation.
Water Treatment Plants for Stations 7 and 11, City of Lemoore, CA
QA/QC. Hazen, in partnership with Filanc Construction, was selected by
the City of Lemoore to provide progressive design build services for two
groundwater treatment plants. The treatment includes ozonation, GAC
and IX systems. Responsible for leading the design team during design
and construction support, provide interface with DB and client, and
provide support for startup, commissioning and DDW permitting.
Chromium Treatment Facilities Design, Coachella Valley Water
District
Design Lead. Mr. Mackenzie served as Design Lead for the design of 13
wellhead treatment sites for this project which will improve the security
and quality of water supply to California’s Coachella Valley Region. Wellhead treatment provided ion exchange treatment for chromium removal and also included chemical dosing and disinfection improvements.

200

Ian Mackenzie, PE

Whittier PFAS Treatment Support, Suburban Water System, Covina, CA
QA/QC. Suburban Water System’s Whittier and La Mirada Systems required engineering design services to
remove PFAS compounds from 5 drinking water wells, comprising 10,600 gpm. Hazen is leading the preliminary design and treatment approach evaluation, sharing process mechanical design with the prime consultant,
and leading electrical and I&C. Hazen is also providing support on the design of RSSCT bench-scale testing,
and is leading the facility permitting.
Peck Reservoir Replacement and Pump Station Project, City of Manhattan Beach, CA
Design Manager for design of a 4.5 mgd ground water treatment facility. The facility will remove ammonia and
manganese using breakpoint chlorination followed by greensand filtration. In addition to treatment, the facility included chemical storage and dosing facilities and a backwash water recovery system. Hazen’s design
scope included mechanical, electrical, instrumentation and security system design.
Rio Hondo Recycled Water Pump Station Condition Assessment, Central Basin Municipal Water
District, City of Pico Rivera, CA
Assessment Lead. Mr. Mackenize was responsible for condition assessment of mechanicalequipment and civil and
structural components of this 15,000 gpm recycled water pumping station. The Condition Assessment included the
pumps, pipes, valves, electrical equipment and the hydraulic performance of the pumps. The Condition Assessment
used a matrix approach for each asset (86) to determine the remaining useful life and to prioritize the elements
needing replacement immediately and over the next 5 years such as the large pump VFDs, one of the electrical transformers, some valves and a drain sump pump. CBMWD will use this Condition Assessment to evaluate their plans
going forward to either update the pump station or replace it and add capacity for their future demands.
Centralized Groundwater Treatment Facility, City of Monterey Park, CA
Design Lead. Hazen was part of the Design-Build Team to complete the 10.5 MGD Centralized Groundwater
Treatment Facility. Mr. Mackenzie led the team that prepared the design for the bid package. The project replaced aging infrastructure with the latest most efficient technology for treating ground-water with high VOCs
and Arsenic. The VOCs are addressed by an Ultra-violet Light Advanced Oxidation Process (UVAOP) using
hydrogen peroxide followed by a Granular Activated Carbon (GAC) system for quenching and polishing.
Evaluating Disinfectant Processes & Mixing at the Suburban Water Systems Plant 409, SouthWest
Water Company, CA
Project Manager. Mr. Mackenzie served as Project Manager for this project which will improve chemical dosing facilities at a wellhead treatment facility in La Mirada CA. The project developed a methodology to improve
the consistency of dosing and to resolve issues with scaling and precipitation scope of the project includes an
evaluation of existing dosing facilities and design of improvements.
RO Process Evaluation Services, City of Santa Monica, CA
Design Engineer. Mr. Mackenzie is responsible for preparing the design for a new chloramination system at
the City of Santa Monica’s Arcadia Treatment Plant. The new chloramination facility will protect the existing
RO membrane system from biofouling without risk of chemical damage to the membranes.



Rubidoux Community Services District PFAS Alternatives Study, Riverside, CA
QA/QC. Due to the proximity to a landfill, the California WaterBoards Division of Drinking Water (DDW) ordered
Rubidoux Community Service District (RCSD) to conduct PFAS sampling of groundwater wells. Results from sampling
found concentrations above the Notification Level (NL) but below the (former) Response Level in all of the wells. As
a result of this finding, RCSD will have one year to install treatment or notify customers of the presence of PFAS in
their water. A Basis of Design Report was developed including the evaluation of PFAS treatment alternatives, site
layouts, and cost estimates for 4 wells. Project includes assistance during procurement, construction, and permitting.
Hazen and Sawyer
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Brad Reisinger, PE

Condition Assessment - Process Mechanical

Education
BS, Mechanical Engineering,
California Polytechnic State
University, San Luis Obispo

Certification/License
Professional Engineer: CA
#M35771

Areas of Expertise
• Microfiltration/Ultrafiltration
• Reverse Osmosis
• Drinking Water
• Water Reclamation
• Concentrate Treatment
• Membrane Process
Optimization
• Pilot operations

Professional Activities
American Membrane Technology
Association
Southwest Membrane Operators
Association

Reisinger, Brad

Water Reuse

Mr. Reisinger has extensive experience with
mechanical systems, rotating equipment, and
membrane related treatment systems. He has
supported membrane applications such as
municipal drinking water, waste water, and water
reclamation and has direct experience with
hollow fiber, nano/microfiltration, flat plate MBR,
reverse osmosis, and electrodialysis reversal.
San Bernardino Wastewater Treatment Facility Condition Assessment, City of San Bernardino, San Bernardino, CA
Project Engineer. Mr. Reisinger assessed and inventoried over 1,000
individual assets including: valves, instruments, pumps, motors, blowers,
compressors, piping assemblies, centrifuges, and conveyors. (2019)
Stage 2 Membrane System Expansion Study, Olivenhain Municipal
Water District, Encinitas, California
Engineer. The David C. McCollum Water Treatment Plant (DCMWTP) is
a 34 MGD direct filtration facility that utilizes two stages of ultrafiltration
(UF). The second stage is comprised of three submerged Zenon ZW 500D
UF trains that are used to recover the stage one MF backwash after it has
been processed through a solids handling system. The study evaluated
the logistics of adding an additional stage 2 MF train identical to the
existing three trains to increase capacity by 25%. The study evaluated
impacts to the existing facility piping, UF backwash recovery system,
and solids handling equipment. The study also evaluated the feasibility
and equipment required to capture and recovery the backwash water
from the facility automatically backwashing pre-strainers (2017)
South Bay Advanced Recycle Water Treatment Facility (SBARWTF) Project Construction Services, Santa Clara Valley Water
District, Santa Clara, CA
Project Engineer. The Santa Clara SBARWTF is a reclamation facility that
treats 8 mgd of secondary effluent with pressurized microfiltration as
pretreatment to RO followed by ultraviolet disinfection. Mr. Reisinger
reviewed all the reverse osmosis (RO) system mechanical submittals for
specification compliance and assisted with start-up of the RO system.
(2011-2014)
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Chaparral Water Treatment Plant (WTP) Modified Control System Coordination, City of Scottsdale,
Scottsdale, AZ
Project Engineer, Mr. Reisinger performed a detailed coordination of modified control strategies for the membrane feed pump station, membrane rapid drain operation, wash water equalization basin, and chemical feed
systems.
Chaparral Water Treatment Plant (WTP) Backpulse and Compressed Air Modifications, City of Scottsdale, Scottsdale, AZ
Project Engineer. Mr. Reisinger analyzed the microfiltration (MF) backwash system pressure surge condition,
performed a hydraulic analysis and subsequent system redesign to eliminate surge. The redesign included the
mechanical revised of the backpulse piping and pump station and a revised control strategy to correct water
hammer in the system. Mr. Reisinger also audited the plant compressed air system demands versus capacity to
rectify an insufficient supply issue. The supply issue was resolved by optimizing control set points which included revising the air removal vessels to allow for venture educator system to provide vacuum air removal to optimize
the air consumption and eliminate the need for larger air compressors. The project was completed as a design
build project.
Carson RWRF Expansion, West Basin Municipal Water District, Carson, CA
Project Engineer. Provided technical oversight for the design of a 5.88-mgd universal pressurized hollow fiber microfiltration system to operate as pretreatment for reverse osmosis for refinery boiler feed makeup water and a
2.5-mgd tertiary membrane bioreactor to provide cooling tower make up water. Both systems operate on Title 22
feed water. Both designs included membrane equipment procurement, equipment layout, site layout, and integration
with existing systems.
CVWD Wellhead CR6 Treatment, Coachella Valley Water District, Palm Desert, CA
Project Engineer. Project included design of 23 individual Ion Exchange treatment systems utilizing Strong Base Anion
(SBA) resin and one cen-tralized Ion Exchange treatment systems utilizing Weak Base Anion (WBA) resin. Was a Task
Lead for all 32 SBA sites. Additionally conduct-ed hydraulic analysis of all SBA well sites, helped develop P&ID drawings
for both the SBA and WBA sites, helped establish control strategies for both SBA and WBA sites, as well as site layouts
for all treatment sites. Coordinated all process mechanical, civil, electrical, and architecture disciplines through the
detailed design.
Feasibility Study to Develop the Simi Valley Basin as a Potable Water Resource, City of Simi Valley, CA
Project Engineer for a feasibility study to evaluate treatment options for groundwater in the Simi Valley Basin.
Total dissolved solids dictated reverse osmosis as the preferred technology for the application. Iron and manganese dictated pretreatment with green sand media filters. Three different treatment site locations were
evaluated for the treatment.

Reisinger, Brad

Thomas Groundwater Treatment Facility, City of Scottsdale, AZ
Mechanical Design Engineer for the design of a 1.5 mgd reverse osmosis system capable of treating water from
multiple groundwater sources with varying water qualities. The design included the layout and design of one
duty and one standby 1.5-mgd RO trains, membrane selection, antiscalant dosing, and acid dosing systems,
and control design.
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Erik Rosenfeldt, PhD, PE

Process Evaluation/Optimization - Process
Master Plan - Disinfection Evaluation

Education
PhD, CEE, Duke University
MSCEE, Duke University
BSCE (Chemical Engineering)
Washington University, St. Louis

Certification/License
Professional Engineer

Areas of Expertise
• Physical/chemical processes
• Water process technology
• Bench/pilot testing
• Water chemistry
• Emerging contaminants
• Disinfection byproducts
• Advanced oxidation

Professional Activities
American Water Works
Associsation
• Organic Contaminants
Research Committee
Virginia American Water Works
Association
• Water Quality and Research
Committee Chair
International Ozone Association

Rosenfeldt, Erik

International Ultraviolet
Association

Dr. Rosenfeldt is Hazen’s director of drinking
water process technology and a senior member
of the firm’s drinking water process and applied
research groups. His work has focused on
drinking water and reuse technology, and
evaluating, implementing, and optimizing
conventional and advanced treatment processes
for a variety of water quality concerns.
Raw Water Ozone and Conventional/Biological Filtration Pilot at the
Ni River WTP, Spotsylvania County, VA
Developing pilot plan for fast-track piloting to gain regulatory approval
for raw water ozone designed to improve Iron, Manganese, taste and
odor issues at the Ni River Water Treatment Plant in Spotsylvania County, Virginia. In addition to gaining regulatory acceptance, we are also
evaluating mitigation strategies for managing potential “unintended
consequences” associated with ozonation, including balancing improving distribution system stability by managing AOC with biofiltration and
managing manganese and water production with conventional “greensand” type filtration.
Drinking Water Process Optimization and Regulatory Support,
Hanover County, VA
Project Manager and Technical Support for on-going process support
related to managing treatment challenges and regulatory compliance in
the Hanover County drinking water system. Projects have included
understanding causes and developing strategies to reduce elevated levels of disinfection byproducts in the Doswell, VA supplied portion of the
system, designing chlorination process changes and chemical feed upgrades, and developing nitrification control strategies for distribution
system optimization. Additional tasks performed under the on-call
contract include AWIA support tasks, bench testing, and emergency
response and operations support.
Reducing DBPs through process changes, Winchester, VA
Technical Advisor supporting process optimization investigations for
the Winchester Water Treatment Plant related to understanding water
quality impacts of coagulant changes. The project involved developing
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and implementing a bench-to-full scale testing plant for evaluating performance of alternate coagulants.
Through tasks under the on-call services contract, Hazen performed initial jar tests to verify vendor claims
about impacts on turbidity, organics removal, DBP formation, and corrosion control and continued assistance
through full-scale implementation support and water quality monitoring, to help the City meet the goals of
reducing costs, optimizing treatment performance, and maintaining high water quality as they moved from
ferric chloride to PACl based coagulation.
MF and Biofiltration Pilot for DBP Control, Bel Air, MD
Project Engineer for development of a pilot study designed to compare MF and conventional (biological) filtration
for achieving simultaneous compliance with the LT2ESWTR and Stage 2 DBP Rule. The evaluation included designing and planning the pilot study, gaining regulatory approval for the plan, implementing, managing, and
coordinating design, startup, operation, and monitoring of the 3-month pilot study. A final report and several
meetings with MDE led to approval of the preferred treatment approach, centered around direct MF treatment.
Advanced Water Treatment for Reuse Applications, Franklin, TN
Technical advisor for development of a comprehensive technology evaluation for assessing and proving performance for regulatory approval for the first potential indirect potable reuse application in Tennessee. The
evaluation includes process selection, piloting, and research and development of sustainable approaches to
“right-size” treatment for achieving a variety of water quality goals, from advanced nutrient control to indirect
or direct potable reuse.
PFAS Management Plan, Miami-Dade Water and Sewer Department
Technical lead of this project to assist WASD with management of PFAS compounds. The project includes review
of the PFAS monitoring program, a hydrogeology review, review of current and potential future PFAS regulations, and an assessment of management alternatives. Dr. Rosenfeldt will also assist WASD in preparing for
meetings with DERM, FDOH, and stakeholders within the county.
Groundwater PFAS Control, New York American Water
Technical Advisor, Quality Control. Hazen designed design for control of PFOA and PFOS in New York State.
The project included designing to achieve compliance for PFAS regulations that were under development during
the design process. The design is ultimately capable of achieving PFOA and PFOS of less than 10ppt (combined),
to adequately achieve compliance with the strictest PFOA and PFOS MCLs in the nation to date.

Rosenfeldt, Erik

Disinfection Byproduct Evaluation, Bridgeport and Greenwich Systems, Aquarion Water Company, CT
Technical advisor for an evaluation of DBP formation and minimization options at the 3 WTPs in the Bridgeport
system and 2 WTPs in the Greenwich system. The systems have experienced elevated levels of DBPs, primarily
THMs, and wanted to develop in-plant DBP minimization strategies to combine with distribution system improvements (i.e. tank aeration), to control THMs in the systems. The project included data analysis, bench testing, pilot testing, full-scale experimental assistance, and cost/benefit analysis for options focusing on options
ranging from coagulation optimization, pre-oxidation, post-treatment aeration, and ozone implementation.
WaterRF 4913: Treatment of Short Chain PFAS, Water Research Foundation, Denver, CO.
Co-Principal Investigator on this Water Research Foundation-funded project, examining treatment alternatives
for as-yet unregulated short-chain PFAS. The project team includes representatives from academia, consulting,
and utilities, and examines treatment alternatives in surface waters and groundwaters of wide geographic and
water quality representation. Treatment efficiency will be compared across scales (bench, pilot, and full-scale),
with the final deliverable of the project set to provide guidance to the industry for evaluating effective treatment
for PFAS considering water quality and target contaminant(s).
Hazen and Sawyer
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Elizabeth Keddy, PE, LEED AP

Process Evaluation/Optimization - Energy Efficiency

Education
ME, Environmental Engineering,
University of Florida
BS, Environmental Engineering,
University of Florida

Certification/License
Professional Engineer
Leadership in Energy and
Environmental Design Accredited
Professional (LEED AP)
US Green Building Council

Areas of Expertise
• Energy management program
• Asset management
• Process energy audits
• Sustainability
• Renewable energy
• Energy recovery

Professional Activities
American Water Works
Association

1010-345

Water Environment Federation

Ms. Keddy, has 13 years of experience leading
the development of energy management plans,
investment grade energy audits, and resource
recovery projects for water utilities throughout
the country, including in California.
She identifies energy saving projects through investment grade energy
audits, pump and blower efficiency testing, and real-time power monitoring with cloud-based data analytics. She has let over 60 energy audits
of water and wastewater facilities, including 350 pump and blower efficiency tests. Mrs. Keddy has designed 2 MW of renewable energy systems, including solar, hydro, biogas and geothermal. She has secured
$190M in funding and financing for energy efficiency, renewable energy,
water conservation and water quality projects.
Energy Savings Performance Contract, Miramar, FL
In partnership with Siemens, Ms. Keddy is leading the identification and
prioritization of energy and O&M cost saving projects at the City of Miramar’s West Water Treatment Plant, East Water Treatment Plant, and
Wastewater Reclamation Facility. Projects identified include biological
trickling filters or activated sludge diffusion for odor control, aeration
process and control improvements, aeration diffusers, simultaneous nitrification and denitrification, activated sludge densification, RAS and
injection well pump efficiency, biogas utilization, optimized belt filter
press operation, energy procurement optimization, nanofiltration degasifier blower improvements, and reverse osmosis energy recovery. Projects
selected by the City of Miramar will proceed with design and construction.
Water and Wastewater Energy Audit and Management, City of
Bristol, CT
Ms. Keddy conducted a comprehensive energy audit of the City of Bristol
Water Pollution Control Facility and Water Treatment Plant and Distribution System serving more than 60,000 residents and businesses in
Bristol and surrounding areas. The energy audit identified many energy
conservation and retrofit measures, including process optimization, aeration controls, high efficient mixers, time of day pumping, backwashing
optimization, hydroturbines, advanced pump station controls, plant water heat pumps, premium efficient motors, variable frequency drives, energy efficient lighting, and HVAC retro-commissioning and upgrades.
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NYC DEP Energy and Carbon Neutrality Plan, New York, NY
Ms. Keddy is establishing baselines, identifying energy saving opportunities and integrating multiple studies
into a comprehensive roadmap to achieve energy and carbon neutrality across all NYC DEP operations, including water, wastewater, pumping, buildings, and vehicle fleets. NYC DEP serves over 9 million residents and businesses in New York City. The Energy and Carbon Neutrality Plan goals include 20% reduction in energy consumption by 2025, 80% reduction in greenhouse gas emissions by 2050, and biosolids optimization and
beneficial use. $640K engineering cost. Professional services completed 2020-2022. Specific Role: Project Engineer.
Water Treatment Plant Pumps VFD Installations, SUEZ Water Toms River
Ms. Keddy led the design and installation of three variable frequency drives (VFDs) on a well pump and two
transfer pumps at the Windsor Water Treatment Plant. The $60,000 project involved specifying the equipment,
drafting electrical and instrumentation drawings, and overseeing the in-house installation of the VFDs. She secured a $50,000 incentive to offset the project cost. The project resulted in $15,000 of annual savings.
Risk and Resilience Assessment and Emergency Response Plan, Jupiter, FL
Ms. Keddy led the development of an AWIA required risk and resilience assessment (RRA) report for the Town
of Jupiter Water Utility nanofiltration water treatment plant, reverse osmosis water treatment plant, wells, raw
water pipeline, pump stations, and water distribution system. The project included field visits and interviews
with key staff to identify over 30 mitigation measures to improve the resilience of the water utility, including
cybersecurity. Ms. Keddy is also managing the development of an emergency response plan (ERP) to include 7
incident action checklists. Specific
Emergency Response Plan, Hialeah, FL
Ms. Keddy led the development of an emergency response plan (ERP) for the City of Hialeah Water Utility reverse osmosis water treatment plant, wells, and water distribution system. The ERP included 9 core response
procedures and 14 incident specific response procedures, including procedures for a cyber-attack.
Energy Efficiency, Hydroelectric and Photovoltaic Installation, Lee, MA
Ms. Keddy provided technical and project management assistance on the design and construction of upgrades
to the Lee Water Treatment Plant. The upgrade consisted of installing solar photovoltaic (PV) panels on the water treatment plant roof and grounds, modifying an existing hydroturbine to produce more power, and installing premium efficiency motors, energy efficient lighting and programmable thermostats.
Lighting Replacements, SUEZ Water New Jersey
Ms. Keddy led the design and installation of 2200 LED lighting fixtures at the Haworth Water Treatment Plant
and Hackensack Yard. Her project management of the $300,000 project involved specifying the fixtures with
equipment representatives, drafting electrical and architectural drawings and overseeing the construction of
new equipment. She secured a $170,000 incentive from the state energy program to offset the project cost. The
project resulted in $70,000 of annual savings.

1010-345

Energy Audit, Cambridge, MA
Ms. Keddy participated in a comprehensive process energy audit of the Walter J. Sullivan Water Treatment Plant
in Cambridge, Massachusetts. In addition to assisting with evaluations to integrate demand response the process operations, she identified several funding opportunities and recommended alternative electricity rate
classes to leverage the facilities’ new demand response capabilities.
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Michael Burba

Process Evaluation/Optimization - I&C

Mr. Burba brings experience in instrumentation
and control and network architecture for recycled
water, water treatment, and wastewater projects.
Education
B.S. Mechanical Engineering,
California State University, Long
Beach

Areas of Expertise
• Water treatment
• Mechanical Engineering
• I&C

HRSD DCS Expansion and Preliminary Design Report, Newport
News, VA
Expansion of Distributed Control System to further automate the wastewater treatment plant. A new set of P&ID’s was developed to document
the existing conditions and identify automation gaps. Extensive field
verification, collaboration with plant personal, and documentation review
was required to ensure the P&IDs accurately reflected the existing processes, instrumentation, and I/O points.
Rubidoux Community Services District PFAS Treatment Design,
Riverside, CA
Provided I&C design support for ion exchange vessels, cartridge filters,
and chemical storage and feed equipment. Developed functional control
descriptions for automatic and manual control of chemical doing systems.

Burba, Michael

Eastside Water Treatment Facility Expansion Project, Chino, CA
I&C. Design of a 3,500 gpm treatment expansion for the City of Chino at
the Eastside Facility. Treatment includes GAC for 1,2,3-TCP and ion exchange for nitrate. The design includes treatment of three wells, with
potential for a forth, pipelines, buildings and control systems. This design
requires careful integration of the new equipment with existing treatment
on site.
La Brea Subarea Groundwater Supply Project – Wells, Transmission
Main, and Treatment Facilities, City of Beverly Hills, CA
Mr. Burba led the Instrumentation and Control design for the City of
Beverly Hills La Brea Subarea Groundwater Supply Project. This is a $50
M project the City is implementing to expand their local water supply by
developing groundwater in the La Brea Subarea of the Central Groundwater Basin. The project includes three (3) groundwater wells to be drilled
and equipped, 4-miles of raw water transmission main through the City
of Los Angeles and Beverly Hills, and upgrade of the City’s existing reverse
osmosis treatment plant. The first phase of the project which Hazen is
leading is the drilling and equipping of the first groundwater well, and
construction of the 4-mile transmission main.
Start Date: 03/2019: Completion Date: 06/2021
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City of San Diego Stormwater DV-2 Project, MCTC, San Diego, CA
Instrumentation and Controls. Hazen provided electrical and instrumentation services associated with the
design of a stormwater diversion valve for the City of San Diego. This included the design of a control panel
exterior and interior layout, control panel schematic, and associated control strategy. Additionally, an electrical site plan and electrical and instrumentation details were provided.
SCADA Master Plan and Instrumentation & Control (I&C) Design Guidelines, City of Beverly Hills, CA
Instrumentation and Controls. Hazen was contracted by the City of Beverly Hills to provide an Integrated
Water Resources Master Plan (IWRMP). As part of this IWRMP, Hazen was also contracted to provide a SCADA
System Master Plan and I&C Design Guidelines for use in planning and designing future projects. Tasks included a SCADA system field audit of all SCADA system equipment and devices with data logged in digital format.
Audit included documenting PLCs, HMIs, SCADA software, radio modems, and Ethernet switches. Interviews
with operations and maintenance staff for input into the SCADA MP and I&C Design Guidelines. The SCADA
MP includes system architecture documentation, asset inventory, improvement recommendations, cost estimates, and detailed SCADA system information. The I&C Design Guidelines includes level of detail for I&C
consultant design, I&C design recommendations for projects, and contractor deliverables.
Water Treatment Plants for Stations 7 and 11, City of Lemoore, CA
Instrumentation and Controls. Hazen, in partnership with Filanc Construction, was selected by the City of
Lemoore to provide progressive design build services for two groundwater treatment plants. The groundwater
has been impacted by iron, manganese, ammonia, sulfdes, color, turbidity, arsenic and high TOC concentrations forming elevated DBPs in the presence of chlorination. Sixty percent design was completed in sixty days
in order to assist Filanc with preparing the guaranteed maximum price (GMP). Final design will proceed in
August 2019 with construction scheduled to commence at the end of 2020. Hazen is providing engineering
design and services during construction and startup.
Reclaimed Water Project Recharging ASR Well, City of Kingman, Kingman, AZ
Mr. Burba was I&C engineer and primary point of contact with Hazen’s Mechanical, Civil and Electrical engineers for the engineering design for ASR well recharging.
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Hallie Thornburrow

Process Evaluation/Optimization - Hydraulics

Ms. Thornburrow has over seven years of hydraulics
and hydraulic modeling experience for drinking
water, wastewater and conveyance projects.
Education
MS, Civil Engineering, McGill
University, Montreal, Quebec,
Canada
BS, Civil Engineering, Minor in
Environmental Engineering,
McGill University, Montreal,
Quebec, Canada

Areas of Expertise
• Hydraulics / Conveyance
• Computational Fluid Dynamics
Modeling
• Water / Wastewater Design

Publications
Co-author, A Headworks Divided
– Fighting Extreme Flows to
Maximize Water Reuse in Southern
California, WEFTEC, 2019
Poster Presenter, Hydraulic
Efficiency Analysis of Contact
Basins Using Computational Fluid
Dynamics, AWWA Water Quality
Technology Conference, 2018
Primary Author, Computational
Fluid Dynamics Modeling of a
Roman Dropshaft, 37th IAHR
World Congress, 2017

She specializes in Computational Fluid Dynamics modeling to evaluate
hydraulic performance of existing facilities and predict performance
and impacts of proposed designs and retrofits. She has four years’ experience working in water/wastewater treatment, conveyance design,
stormwater and rehabilitation projects throughout Southern California.
Ms. Thornburrow’s expertise ranges from planning projects, preliminary
and final design and construction management services. Ms. Thornburrow has Project Management experience in leading multidisciplinary
design projects and comprehensive experience in project Quality Control.
Second Aqueduct Diversion Complex Operational Reliability Alternatives Analysis, San Diego County Water Authority, San Diego, CA
The Second Aqueduct Diversion Complex is a central hub in the Water
Authority’s entire system where both untreated and treated water are
conveyed and distributed throughout the region. The overall objective
of this comprehensive study was to evaluate alternatives to improve
operational reliability of the Second Aqueduct Diversion Complex by
improving structural resiliency and enhancing operations. The work
included a site inspection of the existing facilities, review of operations
data and discussions with the operations staff which were all documented in a technical report. The investigation results were used to produce
conceptual design alternatives and perform an alternatives analysis
which evaluated the hydraulic, risk, cost, environmental and operational impacts, among others to produce an overall recommendation. Ms.
Thornburrow’s efforts focused on the evaluation and conceptual design
development of a new treated water weir facility and new flow regulatory structure.
Climate Change and Vulnerability Assessment and Management
Plan. Los Angeles County Sanitation Districts. Los Angeles, CA
The JOS is a regional interconnected system that provides wastewater
conveyance and treatment, water reuse, and effluent disposal for residential, commercial, and industrial users and includes 480 miles of trunk
sewers and seven treatment plants. The goal of this project is to help the
Los Angeles County Sanitation Districts take the next steps to prepare
and adapt the Joint Outfall System to the natural impacts of climate
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change. This comprehensive report includes an evaluation of the existing infrastructure in additional to a
summary of best practices to be used at all facilities, recommendations for managing flows in certain locations
to attenuate peak flows, addressing sea level rise at coastal pump stations and discharge outfalls, and seizing
opportunities to reduce greenhouse gas footprint. Ms. Thornburrow’s efforts focused on the hydrologic climate
stressors, which included evaluation of increased precipitation and flooding and production of mitigation
measures to protect the collection systems and water reclamation plants.
Technical Analysis of Biological and Advanced Water Treatment Processes at the Joint Water Pollution
Control Plant, County Sanitation Districts of Los Angeles County, Los Angeles California.
The JWPCP critical to supply the needs of over 3.5 million people and many industries in Los Angeles County.
LACSD and MWD of Southern California have partnered to evaluate the potential development of the Regional Recycled Water Program and potentially implement a full-scale advanced water treatment facility (AWTF)
to produce up to 150 million gallons per day (mgd) for potable reuse. This project effort included several tasks
related to this program including process modeling, analysis of plant retrofit options and production of conceptual designs to meet the treatment goals and evaluation of the potential impacts on the existing plant operations. Ms. Thornburrow developed conceptual level hydraulic design and plant site layouts for the various
alternatives. This effort included developing hydraulic profiles, pump sizing and equalization approach and
flow control evaluations.
Northeast Water Purification Plant Expansion, City of Houston, Houston, TX
Lead hydraulic modeler for the preliminary design phase for water treatment plant expansion from 80 mgd
to 400 mgd. This effort including performing a Comprehensive Fluid Dynamic analysis of several treatment
facilities including the chlorine contact basin, Ozone, and rapid mix basins and flocculation and sedimentation.
These models were used to analyze mixing performance, residence time, flow distribution and recirculation
zones. Ms. Thornburrow performed many of these analysis and evaluated the results to modify the proposed
design configurations to improve overall facility performance. Ms Thornburrow contributed to the geometry
development, meshing and postprocessing of the CFD models, she also supported the manager with staff and
resource management. (2017)
Rio Vista WTP Clearwell Baffle Evaluation, Newport Beach, CA
For this project, CFD was used to yield contact time and baffle factor for each design in order to optimize the
performance of the clearwell. Results of this study will be used as a redesign of the baffle wall configuration
of the reservoir. Ms Thornburrow produced the various models from the designs provided by the client and
used the results to perform a residence time distribution analysis in order to produce the baffle factor for each
model. I also created velocity path lines for qualitative analysis purposes. She was responsible for creating the
draft memo presenting background information on the project and results of each design configuration. (2014)
Advanced Water Treatment Plant Design Build, DC Water, Washington DC
During construction phase of this design-build project, modifications were made to the effluent piping which
required a re-examination of the hydraulic model to determine the associated hydraulic impacts. Ms. Thornburrow performed a CFD analysis to analyze the head loss through the chlorine contact tank. Once the configuration was established Ms. Thornburrow used this new model to optimize the location and orientation of
the Bisulfite Mixing equipment to ensure the mixing criteria was met.
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Nicole Blute, PhD, PE

Master Plan - Regulatory/Water Quality/Chemical
Systems

Education
PhD, Environmental Engineering,
Massachusetts Institute of
Technology
BS, Environmental Science,
University of Rochester, NY
BA, Chemistry, University of
Rochester, NY

Certification/License
Professional Engineer

Areas of Expertise
• Project management
• Groundwater treatment
• Decision analysis
• Advanced treatment
• Source water integration
• Distribution system water
quality
• Corrosion control and
stabilization
• Bench, pilot, and
demonstration testing

Professional Activities
American Water Works
Association
• Research Division Trustee
• Inorganic Contaminants
Committee Chair
Society of Women Engineers
California Nevada AWWA
Recycled Water Committee
Secretary

Dr. Blute develops and leads large-scale drinking
water system projects, including water system
planning, groundwater treatment design, and
disinfection optimization.
Twin Oaks Valley Water Treatment Plant Operational Reliability
Evaluation, San Diego County Water Authority, CA
Dr. Blute provided QA/QC review of the Hazen team’s evaluation of the
Twin Oaks Valley Water Treatment Plant (TOVWTP) operational reliability. The assessment evaluated the operations of the TOVWTP submerged
membrane facility including fouling and other sources of decreased reliability, potential improvements for ozone disinfection to increase reliability and mitigate continuous monitoring requirements, and options
to increase disinfection reliability by obtaining additional disinfection
credits in the chemical mix chamber, and strategies to reduce capacity
during low demand periods.
Owner’s Agent of the Groundwater Remediation in the San
Fernando Basin, LADWP, Los Angeles, CA
Dr. Blute is the Project Manager and Technical Leader for the Los Angeles Department of Water and Power (LADWP) San Fernando Basin Groundwater Remediation. The San Fernando Basin Groundwater Remediation
program is a cornerstone of the Sustainable City pLAn, decreasing reliance on imported water. As the Owner’s Agent, the team led by Dr. Blute
is providing support to LADWP in a $48.5M, 10-year project to select and
implement remediation, which is projected to cost up to $600M for
planning, design, and construction. Components include the following:
Technical evaluation including pr2oviding input into hydrogeological
modeling and conceptual design; Remedial Investigation/ Feasibility
Study (RI/FS) and baseline Human Health Risk Assessment; Regulatory
permitting, including 97-005 reports; Design services ranging from 30%
to 100% design depending on the project; Procurement assistance;
Proposition 1 grant writing; Construction scheduling; and Evaluation of
alternate delivery options. OA support will extend from the conceptual
stage through one year beyond facility commissioning.
Ni River Water Treatment Plant Facility Master Plan, Spotsylvania
County Utilities, Spotsylvania, VA
In this master planning project, Dr. Blute led Flavor Profile Analysis (FPA)
of intake, raw, and finished water sources to identify necessary treatment
improvements. Taste and odor concerns involved sulfide (rotten egg) and
earthy/musty formed the basis for identification of treatment needs to
address customer concerns.
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Water Quality Evaluation Study, Jurupa Community Services District, CA
Technical Advisor for an analysis of alternatives to address a range of water quality constituents, including TDS,
nitrate, PFAS, VOCs, 1,2,3-TCP, 1,1-DCE, and perchlorate. This study included the development of short-term
options to mitigate service risks resulting from out of service wells, in addition to long-term design alternatives
to address regulated contaminants. Flexibility to address potential future regulations was considered.
PFAS Treatment System Evaluation, Testing, and Design, Suburban Water Systems, Whittier, CA
Dr. Blute is the Hazen Project Manager on this partnership with Carollo Engineers, who is prime for the contract.
The project involves evaluation of GAC versus Ion Exchange for PFAS removal from 5 groundwater wells (10,000
gpm), treatment system bench scale testing, design, and engineering during construction. Hazen is leading
pretreatment mechanical, electrical, and I&C design, as well as permitting, startup, and commissioning. Start
Date: 9/2020; Completion Date: 12/2020; Fee: $433,610. 20177-000
PFAS Groundwater Treatment Design, Santa Clarita Valley Water Agency, Santa Clarita, CA
Dr. Blute has been a Technical Advisor on a series of PFAS wellhead treatment projects for SCVWA involving
pretreatment and Ion Exchange. Projects have included equipment sizing for 53 wells to support equipment
pre-procurement, preliminary design of wells T7 (1,200 gpm), U4 (1,000 gpm), U6 (1,250 gpm), and the E wells
(4,900 gpm), and detailed design of the Santa Clara (1500 gpm) and Honby (950 gpm) wells.
Eastside Water Treatment Facility Expansion, City of Chino, CA
Technical Advisor and Permitting. Dr. Blute was the technical advisor on a 3,500 gpm treatment expansion for
the City of Chino’s Eastside Facility. The design includes treatment for up to 5 wells and includes GAC for 1,2,3TCP and IX for nitrate and perchlorate. Permitting required adherence to the DDW 97-005 guidance for extremely impaired sources. Start Date: 1/2019; Completion Date: 6/2022; Fee: $1,021,213. 20100-001
Plant 30 Wellhead Treatment Design, Monte Vista Water District, Montclair, CA
Project Manager for engineering services to Monte Vista Water District (MVWD) for the design and construction
of a 5.8 MGD water treatment facility (expandable to 8.7 MGD). The project includes raw water pipelines to convey multiple wells to the site, GAC+IX treatment facilities, and a waste brine pipeline all within a small site
footprint. Hazen’s engineering services include preparation of Basis of Design Report (BODR), field investigations,
detailed design, CEQA, permitting, bidding services, and engineering services during construction. Start Date:
1/2019; Completion Date: 12/2021; Fee: $1,021,213. 20133-000
1,2,3-TCP Treatment Evaluation, Confidential Client
Dr. Blute was the Project Director on the development of conceptual designs and cost estimates to determine
cost effectiveness of wellhead vs centralized treatment for 1,2,3-TCP. Start Date: 5/2019; Completion Date: 2/2020;
Fee: $99,848. 20099-005
1,2,3-TCP Treatment System Evaluation and Design, Western Heights Water Company, CA
Dr. Blute provided technical review of system design of GAC treatment for 1,2,3-TCP at WHWC’s Well 2A (900
gpm) with expansion capability to include Well 11 (total of 1,900 gpm). Start Date: 3/2019; Completion Date:
1/2021; Fee: $193,800.



Pilot-Scale Investigation of Ion Exchange Resin and Brine Treatment, Indio Water Authority, CA
Dr. Blute was the Project Manager on a project that tested two new resins for removal of Cr(VI) from groundwater. The new resins were tested for installation in the current IONEX systems and offers longer run times,
which results in less brine production. Brine treatment was evaluated and found to provide IWA with lower
lifecycle costs compared with the current operations.
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Kurt Matscherz, PE, BCEE
Intake Tower Evaluation Assessment
Intake Tower Evaluation

Mr. Matscherz’s experience is in the design and
construction of water and wastewater facilities
with a focus on large gates and conduits.
Education
MBA, Strategic Management,
Pace University
BE, Civil Engineering, Geneva
College

Certification/License
Professional Engineer
Board Certified Environmental
Engineer (BCEE)

Areas of Expertise
• Design and construction of
water facilities
• Permitting of water system
improvements

Professional Activities
New York Water Environment
Association
American Academy of
Environmental Engineers
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American Water Works
Association

Rehabilitation of Shandaken Tunnel Intake Chamber, NYCDEP, NY
Assisted with mechanical design for the rehabilitation of the nearly 100year old Shandaken Tunnel Intake Chamber water diversion facility at
Schoharie Reservoir. Project intake components include underwater replacement of eight 3-foot wide by 7-foot tall flow control gates, installation of a temporary bypass the maintain facility operation during gate
replacement, rehabilitation of intake stop shutters, and conversion of
the temporary bypass to a permanent auxiliary intake that withdraws
water near the reservoir surface (High-Level Withdrawal). A 3D/4D model was developed to support the design and construction phasing of this
highly complex and intricate intake work. Responsibilities include leading the mechanical design effort for the gate replacement and auxiliary
intake.
Catskill-Delaware UV Disinfection Facility (CAT-210) Design
Services During Construction, NYCDEP, Westchester County, NY
Project Manager for the design services during construction for a 2020mgd facility with a construction contract value of $1.5 billion. This project involved retrofit work on both the Delaware and Catskill Aqueducts
to both seal leaks and rehabilitated the existing structures to provide
another 100 years of reliable service to the City. The key items under
construction include architectural facades, offices, laboratories, security, flow control, and flow measurement equipment, UV units, generators,
electrical distribution, Shaft 19 rehabilitation, and support facilities.
Management responsibilities include requests for information from contractors, change orders, shop drawings, and facility start-up. Position
requires daily interaction with the owner and operating staff.
New Croton Water Treatment Plant, NYCDEP, Bronx, NY
Design Services During Construction Liaison, when the Croton Facility,
a 290-mgd water treatment plant, was undergoing construction simultaneously with the Cat/Del UV Facility. Ensured uniformity between like
construction elements, including visiting the Croton plant site, reviewing construction details and developing design approaches for the various contractor and owner requests, along with making recommendations
for ongoing work. This complex plant is situated largely under a portion
of a 13-acre driving range in the Bronx.
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Catskill-Delaware UV Disinfection Facility (CAT-210) Owners Representative Services, NYCDEP,
Westchester County, NY
Project Manager for development of the technical requirements for the procurement of a private contract operator for the 2020-mgd facility. The facility was a new treatment facility, and NYCDEP requested an evaluation of the option of retaining a contract operator versus municipal staffing. This required developing technical content for a Request for Expression of Interest (RFEI) and the technical standards for the draft Contract.
In parallel with development of the RFEI a detailed municipal staffing plan was developed, which had to consider the appropriate union titles available to the Bureau of Water Supply. Ultimately, NYCDEP determined that
it was in the City’s best interest to staff the facility with City employees.
Kensico to Eastview Tunnel 2 (KEC2), NYCDEP, Valhalla, NY
Technical Manager for the Basis of Design Report for construction of a 2,500 mgd tunnel between NYCDEP’s
Kensico Reservoir and the Cat/Del UV Facility at Eastview. The tunnel is approximately 10,000 feet long, 28
feet in diameter and 500 feet below grade. The project includes the complete restoration/renovation of the
Catskill Aqueduct Upper Effluent Chamber, as well as design of a new screening facility. The work also involves
renovation of an existing shoreline lake intake, modification of the gas chlorine and fluoride systems, and new
uptake shaft and connection to the Cat/Del UV Facility.
Transmission Main and UV Disinfection, Town of Mount Pleasant, NY
Project Manager during final design and construction at this project in Westchester County. As part of NYC’s
Catskill/Delaware UV program, the Town’s existing tap to NYC’s system had to be abandoned and, with the
addition of UV to treat NYC’s water, the Town had to have UV installed. The work was completed under two
separate construction programs: 1) a raw water transmission main from Kensico Reservoir to the Town’s main
pump station, approximately 3000 ft away. The main crossed a NYS Hazardous Waste location which necessitated specialized design and 2) UV units which were installed with the Town’s existing pump station thus
saving significant construction costs. However, this required developing detailed sequences of construction
so that the station would be in continuous operation. Both of these projects were submitted to and approved
by the Westchester County DOH.
Ashokan Reservoir Facility Improvements, New York City Department of Environmental Protection,
Kingston, NY
Project Manager for the facility plan and design of the renovation of various structures and aqueducts, which provide approximately 50% of NYC’s daily water supply. The buildings and mechanical control devices were over 100
years old. The major mechanical work included replacement of sixteen 3’X 8’ sluice gates with eight new 6’ X 8’ with
actuators capable of throttling service at operating head up to 100 feet. Other valve work included evaluation of ten
60” gate valves and two 48” gate valves for the reliable continued service, options included rehabilitation, replacement, and abandonment. Work also included replacement of four traveling water screens which have the capacity
to pass up to 700 mgd. Other project elements included evaluating the campus’ existing septic disposal and potable
water systems, providing security features, renovating four superstructures, constructing a new above ground water treatment plant for Ashokan Campus, and inspection and repair of the interconnecting aqueducts.
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Water District #2, Town of Carmel, NY
Project Manager for development of a preliminary engineering report for the replacement of an aging water
treatment plant. The work included an analysis of the future district demands of 1.34 MGD was required within the next 30 years. The plan included an assessment of the existing lake for both water quality and safe yield.
Based upon the safe yield for the lake a review of alternate supplemental sources of supply was completed. The
facility plan evaluated various treatment options and recommended coagulation, flocculation, DAFF, and disinfection. A conceptual design of all major plant components was prepared.
Hazen and Sawyer
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Steven Conner, PE

Master Plan - Clearwell/Lift Station Evaluation

Mr. Conner is a professional civil engineer with
22 years of experience in the planning and
design of water infrastructure including pump
stations and booster stations.
Education
BS, Civil Engineering/Water
Resources, University of
California, Irvine

Certification/License
Professional Civil Engineer
Transportation Worker
Identification Credential (TWIC),
California

Professional Activities
American Society of Civil
Engineers, Member

Mr. Conner has particular expertise in pump station design and has
managed or served in a key technical role on projects ranging in size up
to 600 mgd capacity. This includes in-depth evaluation of system requirements for proposed new facilities as well as rehabilitation, upgrade,
or replacement of existing pumping systems. Steve serves as the pump
station expert for the West Region.
Mr. Conner is highly skilled in project coordination and communication
with public agencies at all levels of government, including federal state,
county and municipalities, non-governmental organizations, and special
interest groups. He has managed multi-disciplined project teams for large
and complex projects throughout his career and has proven results through
the collaborative relationships he has built with his clients and team.
La Brea Subarea Groundwater Supply Project – Wells, Transmission
Main, And Treatment Facilities, City of Beverly Hills, CA
Mr. Conner is the Design Lead for the City of Beverly Hills La Brea Subarea Groundwater Supply Project. This is a $50 M project the City is
implementing to expand their local water supply by developing groundwater in the La Brea Subarea of the Central Groundwater Basin. The
project includes three (3) groundwater wells to be drilled and equipped,
4-miles of raw water transmission main through the City of Los Angeles
and Beverly Hills, and upgrade of the City’s existing reverse osmosis
treatment plant. The first phase of the project which Hazen is leading is
the drilling and equipping of the first groundwater well, and construction
of the 4-mile transmission main.
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Ridgeline Booster Pump Station, Trabuco Canyon Water District,
Lake Forest, CA
Pump Station Design Lead. The Ridgeline Booster Pump Station (RBPS)
is a critical facility within Trabuco Canyon Water District’s system. The
RBPS is the primary means of delivering water from Dimension Water
Treatment Plant (DWTP) to the Harris Grade pressure zone and tanks.
The project includes preliminary design, final design, and construction
support services for the 6 cfs RBPS Project. The project includes complete
replacement of the pumps, piping, valving, pump station site improvements, security, and electrical and controls, and additionally, a building
analysis and associated structural and architectural upgrades to accommodate the mechanical and electrical improvements at the site.

216

Steven Conner, PE

Vasona Pump Station Upgrade Planning Services, Santa Clara Valley Water District, Santa Clara, CA
Pump Station Engineer for the improvements that will upgrade and modernize the Vasona Pump Station Plant.
The Vasona Pump Station sits at the confluence of three of the District’s main raw water pipelines, 66-inch
Central Pipeline, 72-inch Almaden Valley Pipeline, and 72-inch Rinconada Force Main. The improvements will
provide a reliable, efficient and easy to operate facility, and involved the necessary repairs and replacement to
the aging infrastructure to meet existing and future demand.
The project will increase the current pump station level of service to meet current and future treated water
demands and provide recharge when needed. The project will also determine the current facility capabilities,
current and anticipated future operational requirements and identify and evaluate feasible solutions. Hazen’s
scope include development of hydraulic model, feasible alternatives report, planning study report, and preliminary design documents. The improved facilities will include four 600-hp horizontal split case pumps (with
over 150 mgd pumping capacity), VFDs, control valves, backup generator, switch gear/MCC, and upgraded
controls system.
Eastside Facility Expansion, Chino CA
QA/QC. Hazen designed a 3,500 gpm treatment expansion for the City of Chino at the Eastside Facility. Treatment included GAC for 1,2,3-TCP and ion exchange for nitrate. The design included treatment of three wells,
with potential for a fourth, pipelines, buildings and control systems. This design required careful integration
of the new equipment with existing treatment on site.
Van Vliet Pump Station, City of Chino, CA
Design of an 18 cfs (8,100 gpm) stormwater pumping station for the City of Chino. The pump station is designed
to pump peak stormwater flows during rain events, and low flows from the detention pond water quality filter
system. The pump station utilizes VFD driven duplex submersible non-clog pumps designed to maintain a
constant liquid level in the wet well. VFD pumps were selected for this application to reduce the size of the wet
well and number of pumps needed based on pump cycle time calculations.
Newport Coast Lift Station Evaluation, Irvine Ranch Water District, Newport Beach, CA
Mr. Conner was responsible for preparing an outside evaluation of the 7 MGD pump station design and operation to determine if the recurring pump issues (vibration, noise, clogging, air-binding) and failures were due
to pump hydraulics, and if operational or equipment modifications could remedy the vibration. The analysis
evaluated pump hydraulics, impeller design, net positive suction head, intake and discharge piping, wet well
layout, inlet submergence and operating levels. Specific recommendations were made to improve pump intake
hydraulics and operating levels to reduce suction-side headloss, air entrainment, vortices formation, and
sedimentation in the wet well to mitigate the recurring issues at the pump station.
District Wide Lift Station Condition Assessment and Diaz Lift Station Feasibility Study, Eastern
Municipal Water District, CA
Mr. Conner was the project manager for preparing a districtwide lift station condition assessment of 36 lift stations that Hazen inspected, and determine the remaining useful life and cost of replacement for every asset at all
47 lift stations. A PowerBI dashboard was developed for the District so they can easily visualize, sort, and drilldown into the data as needed. In addition, the project included a feasibility study for converting the Diaz Lift
Station from dry-pit to wet-pit operation by converting a portion of the existing dry-pit. Hazen developed a
preliminary layout and detailed cost estimate as part of the report. The capacity of the Diaz Lift Station is 12 MGD.
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Christopher Portner, PE, CEP
Master Plan - Cost Estimating

Education
MS, Environmental Engineering,
University of California at
Berkeley
BS, Civil and Environmental
Engineering, University of
California at Berkeley

Certification/License
Professional Engineer
Certified Estimating Professional
(CEP)

Areas of Expertise
• Cost Estimating
• Wastewater Treatment Plant
Design
• Wastewater Process
Engineering
• Construction Management
• Scheduling
• Change Order Preparation and
Negotiation
• Design Services During
Construction

Professional Activities
Water Environment Federation
(WEF)
American Association of Cost
Engineers (AACEi)

Portner, Chris

California Water Environment
Association (CWEA)

Mr. Portner has provided cost estimating
services for a wide-range of infrastructure
related projects, including, but not limited to:
water treatment and distribution, wastewater
treatment and distribution, CSO reduction,
recycled water treatment and distribution and
roadway reconstruction. Mr. Portner is in AACE
Certified Estimating Professional.
Los Angeles Department of Water and Power, Treatment for San Fernando Groundwater Basin, Los Angeles, CA
Cost Engineer. The project is a large-scale groundwater remediation which
may require advanced treatment. Role includes leading civil design for
multiple water treatment plants. Civil design included trunkline piping,
yard piping, off-site piping, grading, paving, drainage, and miscellaneous
site improvements. Coordination with other disciplines including mechanical, electrical, instrumentation, architectural, and structural.
San Diego County Water Authority Planning Services for Task 2 –
1st Bifurcation FCF Alternatives Analysis, San Diego County Water
Authority, San Diego, CA
Cost Estimator. This project includes preliminary alternatives analysis,
planning level conceptual design and cost estimates, stakeholder coordination, environmental review and permitting evaluation for 11 bifurcation flow control facilities. Hazen team members completed an extensive alternatives evaluation that included several pipeline isolation
alternatives for replacing the 11 existing bifurcations structures as well
as identifying additional site improvements including security, treatment,
and communications. The pipeline isolation alternatives evaluation included construction cost estimates for each alternative, and a shutdown
cost and lifecycle cost evaluation for each alternative to better understand
the total cost of implementing each alternative.
Water Quality Evaluation Study, Jurupa Community Services District, Jurupa Valley, CA
Cost Estimator for an analysis to evaluate design alternatives to address a
range of water quality constituents, including TDS, nitrate, PFAS, VOCs,
1,2,3-TCP, 1,1-DCE, and perchlorate. This study included the development of
short-term options to mitigate service risks resulting from out of service
wells, as well as long-term design alternatives to address regulated contaminants, while allowing flexibility to comply with potential future regulations.
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San Diego County Water Authority Planning Services for Task 3 - San Diego 5ABC Flow Control Facility
Replacement, San Diego County Water Authority, San Diego, CA
Cost Estimator. This project includes preliminary alternatives analysis, planning level conceptual design and
cost estimates for new facilities and transmission pipelines including stakeholder coordination, environmental review and permitting evaluation of several viable alternatives for replacing the SD 5ABC FCF. The Hazen
team identified and recommended the preferred alternative for further evaluation during next phase of preliminary design. In addition, team members completed a hydraulic analyses based on the various flow demand
deliveries through the Second Aqueduct system from the Miramar Vent to the Red Cedar Crossover to determine
if the higher hydraulic gradients required to operate the 5ABC at velocities exceeding 10 fps and/or the Red
Cedar hydraulic constraint is causing the back-up in Miramar vent. Team members collaborated closely with
the Water Authority throughout this project using in-person workshops and virtual meetings to review the
results and discuss the recommendations during each of the project milestones.
Asset Management Data Inventory and Validation Pilot Project, Goleta Sanitation District, CA
Cost Engineer for development of long-term replacement costs for District assets located at its wastewater
Treatment plant as part of a plant assessment.
Rio Hondo Recycled Water Pump Station Condition Assessment and Risk Failure Analysis, Central Basin
Municipal Water District Commerce, CA
Cost Engineer for the project which entailed a condition assessment, risk of failure analysis, determination of remaining useful life and recommendations for rehabilitation or replacement of a critical recycled water pump station.
Eastside Water Treatment Facility Expansion Project, Chino, CA
Cost Engineer for design of a 3,500 gpm treatment expansion for the City of Chino at the Eastside Facility.
Treatment includes GAC for 1,2,3-TCP and ion exchange for nitrate. The design includes treatment of three
wells, with potential for a forth, pipelines, buildings and control systems. This design requires careful integration of the new equipment with existing treatment on site.
Chino GAC and IX Design, Chino, CA
Cost Engineer for design of a 3,500 gpm treatment expansion for the City of Chino at the Eastside Facility.
Treatment includes GAC for 1,2,3-TCP and ion exchange for nitrate. The design includes treatment of three
wells, with potential for a forth, pipelines, buildings and control systems. This design requires careful integration of the new equipment with existing treatment on site
Plant 30 Wellhead Treatment Design, Monte Vista Water District, Montclair, CA
Cost Engineer. Mr. Portner is the Cost Engineer for the planning and design of a 4,000 gpm treatment system
for Monte Vista Water District. Treatment includes GAC for 1,2,3-TCP and regenerable ion exchange for nitrate
and perchlorate. The design includes treatment of two out of three wells and pipelines from two wells to the
third well site. Future expansion for treating all 3 wells is a design consideration.

Portner, Chris

Advanced Oxidation Groundwater Treatment Facility, City of Monterey Park, CA
Mr. Portner provided Cost Estimating to this Design-Build project involving the design, construction, and
permitting of a 10 MGD groundwater treatment facility including UV peroxide AOP and catalytic GAC. She has
interfaced with the Waterboards Division of Drinking Water (DDW) to answer technical questions and develop a pilot test of the catalytic GAC system for VOC removal.
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Doug Gillingham, P.E., BCEE
Technical Support and Quality Review
Contact Information

OVERVIEW

Gillingham Water
www.Gillingham-Water.com
Doug@Gillingham-Water.com
o: 858-925-7370
m: 858-442-0711

Doug Gillingham brings more than 30 years of experience helping clients
plan and implement successful water management plans and projects. He is
skilled at conducting and managing resource planning and facility planning
projects in support of client needs for reliable, economical, and
environmentally sustainable water supply solutions.

Employment History

Most recently Mr. Gillingham served as project manager for Sweetwater
Authority’s Reservoir Assets / Water Supply Feasibility Study, which
developed the preliminary basis for the current Aeration/Destratification
project.

Gillingham Water Planning and
Engineering, Inc.
2012 to present
Principal
AECOM / Boyle Engineering
2010 to 2012, 1989 to 2002
Water Resources Practice
Leader / Principal Engineer
/ Senior Engineer
PBS&J
2002 to 2010
Principal Water Resources
Engineer
Los Angeles Department of
Water and Power
1982 to 1989
Assistant / Associate Civil
Engineer

Education
B.S., Civil Engineering,
University of Colorado at
Boulder

Registrations/Licenses
Professional Engineer
California (#C39567)

Certifications

For the current project, Mr. Gillingham will be available to support the
project team by providing continuity from the preceding Water Supply
Feasibility Study on issues of project economics, reservoir operations, and
other technical support and quality review as needed.

REPRESENTATIVE PROJECT EXPERIENCE
Sweetwater Authority Water Supply Feasibility Study (2020). Project
Manager of a study evaluating the feasibility of various local water supply
and water management options, including the evaluation of storage policy and
supply reliability issues. (Reference: Erick Del Bosque, Sweetwater
Authority, Engineering Manager – 619-409-6752)
VID Water Supply Planning Study (2019). As Project Manager, led a
comprehensive review of the future of the Vista Flume and related water
supply facilities and management options. The work included review of the
value of the District’s local water supply from Lake Henshaw, options for
replacing the Vista Flume, consequences to delivery reliability, and economic
feasibility. The project was conducted in close coordination with District staff
and with its board of directors. (Reference: Randy Whitmann, District
Engineer, Vista Irrigation District - 619-597-3187)
San Diego Formation Groundwater Sustainability Planning (2014-2020):
Mr. Gillingham provided policy and technical support to a project team
assisting the City of San Diego and the Sweetwater Authority with the
development of a preliminary GSP. (Reference at SWA: Erick Del Bosque,
Engineering Manager – 619-409-6752

Community Boards

Mission Valley Groundwater Desalination Feasibility Study (2018):
Project Manager. Identified alternative source water quality scenarios,
evaluated treatment train options appropriate for each scenario, and assessed
project feasibility and costs. Investigated regulatory, institutional, and
environmental constraints, and provided guidance on the next steps for
project implementation. (Reference: Sandra Carlson – 619-533-4235)

Committee member and Past
Board President, Nature
Collective (formerly San
Elijo Lagoon Conservancy)
Past board member, Torrey Pines
Foundation
Past board member and VicePresident, Solana Beach
Soccer Club

SDCWA North County Emergency Storage Project (2016, 2015, and
2008). Technical advisor for the 2016 preliminary design, and Project
Manager for the 2015 and 2008 planning studies for the North County ESP
facilities. Responsible for the investigation of project configuration
alternatives and the development of clear documentation to support project
decisions. The purpose of these projects was to determine the need, sizing,
and preferred configuration of conveyance facilities to provide emergency
water delivery service to the northernmost portions of San Diego County.
(Reference: Jeremy Crutchfield, SDCWA – 858-522-6834)

Board Certified Environmental
Engineer (BCEE), American
Academy of Environmental
Engineers
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November 5, 2021
Sweetwater Authority
Mr. Justin Brazil, Director of Water Quality
505 Garret Avenue
Post Office Box 2328
Chula Vista, CA 91912-2328
RE:

Proposal for Updates to the Robert A. Perdue Water Treatment Facilities Master Plan

Dear Mr. Brazil,
The Sweetwater Authority (Authority) desires to update its 2016 Perdue WTP Site Facilities Master
Plan, measure the current treatment plant against its ability to meet current and proposed (near-term)
Safe Drinking Water Act (SDWA) and Clean Water Act (CWA) regulations, and review the integrity and
capabilities of critical plant infrastructure and processes to continue providing a safe and reliable drinking
water supply. Based on our recent work with you, which includes the Water Distribution System Master
Plan update, the Urban Water Management Plan update, and our efforts in assisting with the water
resource and supply feasibility study, we have developed a thorough understanding of how the Authority’s
system operates, particularly the Perdue WTP and its role as one of the primary water supply sources for
the Authority.
In choosing HDR, the Authority will receive:
Timely and efficient condition and process assessments of your facility to quickly address your
pressing questions. Our team, led by Leanne Hammond, includes engineers who are experienced in
conducting condition and process assessments for water supply and treatment facilities across the
country. Through our previous assessments for you, as well as the City of San Diego, we have developed
a detailed, yet streamlined, approach to identify needed improvements and associated costs. This team
will work collaboratively with your management and operators to identify components that are limiting
operational efficiency, nearing the end of their useful life and/or posing risks to the long-term viability of
the Perdue Water Treatment Plant.
Confident decision making with the help of our drinking water technical experts. We have included
unmatched drinking water expertise on our team to address all of the important technical issues that will
be considered during the assessments. These experts include YuJung Chang (treatment), Pierre Kwan
(regulatory) and Scott Joslyn (operations). With these resources at your disposal, you can be confident
that the best technical solutions will be recommended for implementation.
Right-sized and right-timed improvements that consider regulatory, capacity, and operational
concerns. HDR’s approach for evaluating your treatment plant incorporates a process vulnerability
mindset that focuses on addressing physical condition, regulatory and operational needs to minimize risk.
We will identify and prioritize required (must do) physical improvements and we will account for triggered
(just in time) responses whether related to capacity needs or potential regulatory, societal, or political
drivers. We will focus on solutions for on-site sodium hypochlorite generation, outlet tower improvements
and clearwell replacement options.

hdrinc.com
591 Camino de la Reina, Suite 300, San Diego, CA 92108-3104
T 858.712.8400 F 858.712.8333
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The important end-result of this collaborative effort is the updated Facilities Master Plan with a
comprehensive CIP that is adaptable to growth modifications and/or unforeseen conditions and is a plan
that uses triggers to implement improvement projects. Our local Project Manager, Leanne Hammond, is
committed to client service and will foster this partnership between your staff and our team. Leanne will
be your single point of contact for this project and can be easily reached by email, Leanne.Hammond.
hdrinc.com, or by phone at 858-712-8203.

Sincerely,
HDR Engineering, Inc.
Anna Lantin, PE					
Southern California Operations Manager,		
Vice President

Leanne Hammond, PE, ENV SP
Project Manager
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Sweetwater Authority | Identification of Responder
Updates to the Robert A. Perdue Water Treatment Plant Facilities Master Plan

A global architecture, engineering and construction
(A/E/C) firm established in 1917, HDR is headquartered
in Omaha, Nebraska, and maintains more than 225
offices throughout the U.S. and abroad. We are an
employee-owned corporation with more than 10,000
employees. In the state of California, we have over 900+
professional staff —250 of whom specialize in water and
wastewater services.
As an integrated firm, HDR provides a total spectrum of
services for our clients. HDR’s operating philosophy is to
apply our national expertise to deliver tailored solutions
through a strong local presence. HDR’s ability to draw
upon company-wide resources is the basis of our ability to
meet and exceed our clients’ expectations.
Operating in San Diego County since 1999, we partner
with you to push open the doors to what’s possible each
and every day. We have 80 employees that work in
our San Diego offices. Our proposed project manager,
Leanne Hammond, is based in HDR’s Camino de la Reina
office and located within 14 miles of the Authority’s
office; minimizing travel time and facilitating face-toface meetings, when needed, especially on short notice.
The HDR project team is ready and able to hit the
ground running.
Our broad range of capabilities and experience enables
HDR professionals to plan and design easily-operable,
cost-effective facilities that meet the needs of our clients,
as well as local, state, and federal requirements.

Water Services:

• Condition Assessment and Rehabilitation
• Utility/Asset Management and
Operation Optimization
• Economics
• Environmental Sciences
• Geospatial Solutions
• Geotechnical
• Planning, Modeling, and Design
• Program Management
• Construction and Alternative Delivery
• Real Estate/Right-of-Way
• Research and Pilot Studies
• Strategic Communications and Public Involvement
• Sustainability
• Value Engineering

A. Legal name and address of firm

Headquarters: HDR, Inc.
1917 South 67th Street, Omaha, NE 68106
San Diego: HDR Engineering Inc., 591 Camino de la Reina, Suite, 300,
San Diego, CA 92108
B. Legal form of company and C. Parent Company

Corporation; HDR, Inc.
D. Provide Addresses of office(s) and number of Employees

14

offices throughout the State of California

Addresses of office(s) located in San Diego County

591 Camino de la Reina,
Suite 300, San Diego, CA 92108
Number of employees
in San Diego County

401 B Street, Suite 1100
San Diego, CA 92101

80

960 Employee-Owners in California and 10,000 Company-wide

Location of HDR’s Southern California Offices
San Diego
401 B Street, Ste. 1110
Suite 200
San Diego, CA 92101
San Diego
591 Camino de la Reina
Suite 300
San Diego, CA 92108
Irvine
3230 El Camino Real
Suite 200
Irvine, CA 92602

Long Beach
100 Oceangate
Suite 1120
Long Beach, CA 90802
Los Angeles
350 S. Grand Avenue
Suite 2900
Los Angeles, CA 90017
Ventura
701 E. Santa Clara Street,
#36
Ventura, CA 93001

Claremont
431 W. Baseline Road
Claremont, CA 91711
Riverside
2280 Market Street
Suite 100
Riverside, CA 92501

E. Name, title, address, telephone number, and email address of
person to contact regarding the proposal

Leanne Hammond, PE - Project Manager
591 Camino de la Reina, Suite 300
San Diego, CA 92108
Phone: 858-712-8203
Email: Leanne.Hammond@hdrinc.com

hdrinc.com
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Sweetwater Authority | Financial Relationships Disclosure
Updates to the Robert A. Perdue Water Treatment Plant Facilities Master Plan

Financial Relationships Disclosures
a. Identify all existing and past financial relationships
between Consultant’s firm and current members
of the Authority’s Governing Board and staff and
entities for which said members are employed or
have an interest, both past and present. If there are
none, clearly state this.
HDR and our employees do not have an existing or
past financial relationship with current members of
the Authority’s Governing Board and staff.
b. Identify all existing and past financial relationships
between Consultant’s proposed sub-consultants,
if any, and current members of the Authority’s
Governing Board and staff and entities for which
said members are employed or have an interest,
both past and present. If there are none, clearly
state this.
HDR will not be utilitizing subconsultants on
this project.

hdrinc.com
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Sweetwater Authority | Required Qualifications
Updates to the Robert A. Perdue Water Treatment Plant Facilities Master Plan

Required Qualifications

C. List of Past and On-Going
Qualifying projects

A. Consultant’s Primary Business

HDR brings specialized expertise in planning and
prioritizing capital projects for clients across the United
States. Our approach has helped save our clients
billions of dollars in capital investment. Our planning
and program management expertise includes proven
project prioritization techniques, assisting clients with
development of capital program and project management
systems, developing asset management and operations
and maintenance (O&M) programs, optimizing the
balance between capital and operating expenditures, and
significantly reducing risk by prioritizing initiatives.

During the past 104 years, HDR has provided water
resources and distribution planning and design services
across the United States.

B. Single Point of Contact
Our project manager, Leanne Hammond, PE, is the Single
Point of Contact for this contract.
Contact Information:
591 Camino de la Reina, Suite 300, San Diego, CA 92108
Phone: 858.712.8203
Email: Leanne.Hammond@hdrinc.com
Industry Experience: 20 years in the water industry
Professional Engineer, California No. 68344

This map highlights HDR’s utility planning
efforts across the country.
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The highlighted projects in the following pages
demonstrate a comprehensive understanding and ability
to complete the Perdue Water Treatment Master Plan.
Each project reflects the HDR Team’s ability to perform
similar work with municipalities or agencies of similar size
Utility Planning Project
and complexity.
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The figure below shows HDR’s nationwide master and
integrated planning experience. HDR supports our local
offices with a designated national Utility Planning practice
to provide our clients consistent and proven planning tools
and resources.
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SWEETWATER AUTHORITY I CHULA VISTA, CA

WEST BASIN MUNICIPAL WATER DISTRICT I CARSON, CA

URBAN WATER MASTER PLAN (UWMP) AND
WATER DISTRIBUTION SYSTEM MASTER PLAN
(WDSMP)

WEST BASIN RECYCLED WATER MASTER PLAN

The Authority’s Water Distribution System Master Plan
update evaluates the existing water distribution system
ability to deliver current and future water demands while
meeting performance criteria. The WDSMP also evaluates
the system reliability and presents recommendations for
projects to improve system performance. Approximately
half of the recommended replacement and master plan
pipeline projects from the 2015 WDSMP have been
completed and this update evaluates remaining project
recommendations and refines the capital improvement
project list based on updated demand projections,
condition assessment findings, and facility criticality
review. The project also includes the development of the
Authority’s 2020 Urban Water Management Plan.
As part of the Master Plan, HDR performed a desktop
pipeline infrastructure condition assessment with
main break forecasting and risk model development,
which utilizes the water hydraulic model to quantify
consequence of failure for pipelines and valves in terms of
customer impacts to support improved decision making.
The hydraulic model was updated to reflect current
potable water demands and a revised demand projection,
as well as developing a phased capital improvement
project list.
HDR staff have developed a thorough understanding of the
Authority’s systems and how the Perdue WTP is impacted
by supply and demand fluctuations.
K E Y S TA F F & R O L E S

Leanne Hammond, UWMP and WDSMP Lead; Joel Engleson, Hydraulic
Modeler; Tina Whitfield, Hydraulic Modeler; Eric Scherch, PM and Condition
Assessment Lead

The Master Plan includes an updated recycled water
demand analysis, aimed at increasing recycled water
production from 34 mgd to 70 mgd, an evaluation of the
existing treatment plant performance and condition, an
update and calibration of the distribution system hydraulic
model in InfoWater, evaluation of expansion alternatives
and development of a capital improvement program.
Expansion alternatives included interagency opportunities
with neighboring cities and districts, including
Metropolitan Water District of Southern California, Los
Angeles Department of Public Works, LA Sanitation
District and Long Beach Water Department. Workshops
were held with local purveyors to identify opportunities to
expand non potable irrigation and industrial uses, as well
as groundwater recharge.
The recycled water distribution system hydraulic model
was calibrated using pressure loggers and SCADA data,
to assess capacity, velocity and pressures. Water samples
were collected and a jar test conducted to evaluate
chlorine decay in the system.
Prioritization of recommended capital improvement
projects using HDR’s EconH2O is a key element of the
master plan. This decision support tool is
used to prioritize projects based on risk and benefits
using a proven and collaborative approach.
K E Y S TA F F & R O L E S

Leanne Hammond, Deputy Project Manager; Joel Engleson, Hydraulic
Modeling; Tina Whitfield, Hydraulic Modeling; Eric Scherc, Asset
Management; Scott Joslyn, Operations; Manny Galan, Operations
C O M P L E T I O N DAT E

Initiation: January 2020 | Completion: December 2021

C O M P L E T I O N DAT E

November 2021
CLIENT REFERENCE

CLIENT REFERENCE

C O N TAC T

Erick del Bosque, Engineering Manager

C O N TAC T

Orlando Rodriguez, Senior Engineer

PHONE

619.409-6752

PHONE

310-660-6213

EMAIL

edelbosque@sweetwater.org

EMAIL

orlandor@westbasin.org

hdrinc.com
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SWEETWATER AUTHORITY I CHULA VISTA, CA

IRVINE RANCH WATER DISTRICT I IRVINE, CA

SWEETWATER SUPPLY FEASIBILITY STUDY

IRWD MASTER PLAN

As a sub-consultant to Gillingham Water, HDR is
participating in a Water Supply Feasibility Study for the
Authority. The Feasibility Study considered alternatives
to help the Authority meet their strategic plan goals.
Alternatives evaluated include recycled water and potable
reuse, reservoir management, regional inter-agency
connections, water quality improvements and reduction
of evaporative losses. The Feasibility Study includes a
cost/benefit analysis and an evaluation of environmental
impacts for each alternative.

The master plan outlines capital improvement projects
necessary to implement the recommendations and
a corresponding implementation program for those
improvements at the Michaelson Water Reclamation
Plant. Changes that are being addressed in the master
plan include the increased loading concentrations, water
demand changes due to conservation and increased
developments, new biosolids and energy recovery,
potable reuse program, diversion to San Diego Creek, and
Orange County Water District’s Green Acres Project.

The HDR team led the assessment of recycled water and
pure water opportunities by conducting a review of past
studies and discussions with local wastewater agencies.
A coarse screening of opportunities was conducted,
narrowing down alternatives for fine screening/project
refinement. As the Authority’s service area is primarily
built out, and water conservation measures in the
Authority’s service area have been very successful, the
opportunities for non-potable water distribution are not
projected to be cost effective. Pure water, or indirect
potable reuse, alternatives were refined by the HDR team,
who worked with an inter-agency working group to assess
regional pure water alternatives in the South Bay area.

Staff performed a high-level plant assessment to
understand current processes, which allowed us to
consider and evaluate operational and process changes
for the plant. The project also includes updates of the
existing sewer collection hydraulic model to generate
options for sewage conveyance to better optimize the
management of flows throughout the collection system
and their ultimate end use.

The analysis and alternatives resulting from the Authority’s
Feasibility Study informed planning and evaluation criteria
for the WDSMP, such as storage policy, interagency
connections, and potential future supplies.

K E Y S TA F F & R O L E S

K E Y S TA F F & R O L E S

C O M P L E T I O N DAT E

Leanne Hammond, Sr. Project Engineer

HDR incorporated demand changes into the processes
needed and recommended operational changes to meet
flows. We also estimated costs and prioritized capital
improvement projects to allow the District to properly
budget needs.
Leanne Hammond, Sr. Project Engineer; Joel Engleson, Hydraulic
Modeling; Chandrikka Balendhra, Plant Modeling; Eric Scherch, Asset
Management and Condition Assessment Lead
Initiation: July 2019 | Completion: June 2021

C O M P L E T I O N DAT E

Initiation: January 2020 | Completion: September 2020

CLIENT REFERENCE

CLIENT REFERENCE

C O N TAC T

Erick del Bosque, Engineering Manager

C O N TAC T

Jacob Moeder, PE, Sr. Engineer

PHONE

619.409-6752

PHONE

949-453-5554

EMAIL

edelbosque@sweetwater.org

EMAIL

moeder@irwd.com

hdrinc.com
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CITY OF SAN DIEGO PUD I SAN DIEGO, CA

CITY OF SAN DIEGO POINT LOMA WATER
TREATMENT PLANT ASSESSMENT PROJECT
HDR completed a comprehensive plant wide condition
assessment of all liquid and solids process areas at Point
Loma Wastewater Treatment Plant (PLWTP) including the
Gas Utilization Facility. The objectives of this project include:
• Reduce maintenance efforts and run PLWTP
more efficiently
• Make recommendations for repair and rehabilitation
• Identify upgrades and replacements
• Prioritize improvements and present a
preliminary schedule
HDR evaluated the physical condition and functional
characteristics of equipment and structures related to each
process. Using customized criteria assessment forms to
inspect each asset within a process area, we developed
a risk assessment framework to analyze the likelihood
of failure and consequence of failure. This led to the
development of a risk assessment strategy with a targeted
timeframe to address each risk category.
Our recommendations include repair, rehabilitation, and
replacement projects as well as maintenance efforts. The
projects are categorized as activities that can be performed
with CITY crews and as capital projects that require
budgeting and scheduling. We developed planning level
costs using a Class 5 cost estimate format.
HDR provided visual assessment criteria for all 80+
major asset classes at PLWTP, performed visual condition
assessment, assessed asset risk, and used Power BI
business intelligence tools to support data visualization for
asset needs identification and capital project development.
K E Y S TA F F & R O L E S

Leanne Hammond, Sr. Project Engineer; Manny Galan, Operations; Gail
Matsutani, Civil/Storm
C O M P L E T I O N DAT E

Initiation: January 2020 | Completion: June 2021
CLIENT REFERENCE
C O N TAC T

Jazmin Morlan, Project Manager

PHONE

619.409-6752

EMAIL
hdrinc.com

On the following page,
HDR has national
experience that are
similar in scope. Leanne
is supported during the
duration of the project by
local and national staff
that provide innovative
ideas and lessons learned
from across the U.S.

YMorlan@sandiego.gov
13
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Omohundro Water Treatment Plant

CITY OF SANTA CRUZ, PROGRAM MANAGEMENT
SERVICES FOR THE WATER DEPARTMENT GRAHAM HILL WATER TREATMENT PLANT
FACILITIES PLAN UPDATE

CITY OF VALLEJO, GREEN VALLEY
WATER TREATMENT PLANT EXPANSION
CONCEPTUAL-LEVEL ASSESSMENT AND
ALTERNATIVES ANALYSIS

HDR updated the Graham Hill Water Treatment Plant
facilities plan to determine the most effective means of
implementing improvements to address updated treatment
requirements/goals, as well as identifying and prioritizing
the improvement projects for incorporation in the program.
A condition assessment of the water treatment plant’s
major equipment (assets) and processes, as well as the
buried water pipelines at the water treatment plant was
conducted. Treatment alternatives were identified, evaluated,
screened, refined, and selected that addressed the combined
objectives of water treatment and water supply. Jar testing,
ozone testing, Distribution System Water Age Assessment,
Chloramination Assessment, and Actiflo Carb pilot testing
were also performed.

HDR conducted a conceptual-level assessment and
alternatives analysis of the potential Green Valley Water
Treatment Plant expansion, which was needed to guide
the City’s decisions on its path forward to providing
additional treated water capacity to the Lakes System
to support future growth in this area. HDR evaluated
two water treatment plant expansion alternatives,
and an alternative to bring treated water from the
Fleming Hills Treatment Plant to the Lakes System
to supplement the existing supply. Water treatment
changes were considered due to the differences in water
sources. Pipeline improvements (new and existing pipe
rehabilitation), booster station requirements, storage
requirements, and other system needs to allow for the
transmission and integration of water into the Lakes
System were also considered. The project included
hydraulic analysis of the Lakes System, as well as
storage to determine the new storage requirements for
the system.

NASHVILLE METRO WATER SERVICE, CONVERSION
TO ON-SITE GENERATION OF SODIUM
HYPOCHLORITE AT OMOHUNDRO WATER
TREATMENT PLANT (WTP)
Changing disinfectants does not come easy to any water utility.
Several drivers have compelled Metro Water Services (MWS) to
change its disinfection approach at the KR Harrington (KRH) and
Omohundro water plants including employee safety, negative
public perception surrounding the use of gaseous chlorine,
increasing prevalence of risk mitigation measures that must be
employed by users of gaseous chlorine and potential federal
regulations affecting users of gaseous chlorine. With its teaming
partners, HDR evalauted technologies available for on-site
sodium hypochlorite generation (OSHG) and provided design
and construction phase services for the work at both plants.
Each OSHG system will be provided with a concentrated sodium
hypochlorite backup dilution system. Since long-term shutdowns
are not permitted during construction we designed for temporary
service outages of be less than 8 hours to maintain adequate
service to customers. This led to the development of a synergistic
schedule of work between both plants overlaid with critical path
scheduling at each individual plant.

CITY OF VALLEJO, TRAVIS AIR FORCE BASE
WATER TREATMENT PLANT STUDY
HDR completed a study that evaluated whether
to rehabilitate the 7.5 mgd Travis Air Force Base
water treatment plant or construct a new 4 mgd
water treatment plant. HDR evaluated existing
treatment process capacity to meet current
and future drinking water regulations, identified
process changes or improvements required to meet
regulations, and evaluated the useful life of existing
equipment. Recommendations included in-kind
replacement of equipment needed to improve water
treatment plant reliability, structural and electrical
condition improvements, and a summary report
with detailed description, design criteria, plan view
sketches, process flow schematics, and Class 5
opinion of probable construction cost estimate for
each alternative.

hdrinc.com
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D. Experience of any subconsultants
Not applicable.

E. Method to Accomplish the
Work
The overarching goals of the Perdue FMP Update are
as follows:
1. Ensure that any proposed future treatment/
infrastructure improvements at the Perdue
WTP are based upon best available and
cost-effective technologies.
2. Provide adequate compliance buffers for current and
future known and anticipated regulations.
3. Prioritize/develop an implementation plan/schedule
for proposed capital improvements.
4. Evaluate costs, benefits, and return of investment for
each proposed upgrade.
5. Provide tangible, cost-effective water quality benefits
to the Authority’s rate payers.
6. Evaluate possible ways to maximize energy efficiency
at the Perdue WTP.

HDR understands the Authority desires to update its
2016 Perdue WTP Site Facilities Master Plan, measure
the current treatment plant against its ability to meet
current and proposed (near-term) Safe Drinking Water
Act (SDWA) and Clean Water Act (CWA) regulations,
and review the integrity and capabilities of critical plant
infrastructure and processes to continue providing a safe
and reliable drinking water supply.
Several upgrades have been performed at the Perdue
WTP, including the complete refurbishment and
automation of the chemical feed systems and physical
infrastructure upgrades of the plant electrical and
controls systems. At this point, the Perdue WTP is
in excellent operating condition and is capable of
meeting all regulatory requirements for surface water
treatment plants.
As such, the Authority desires this new master plan
to focus more closely on operational and maintenance
reliability and resilience of the current assets in the system
to develop a new Capital Infrastructure Plan (CIP) for
projects that may be needed over the next 20 years. The
Perdue FMP Update will review the recommendations of
the 2016 Perdue Master Plan, review current operational
practices/processes to examine opportunities where the
potential exists for power and chemical cost reductions,
process optimization, and installation of renewable energy
sources. The table on the following page summarizes the
main challenges and provides insight on HDR’s approach
to these issues.
HDR is currently helping the Authority finalize your
2020 Water Distribution System Master Plan, which
allows for timely coordination with the Perdue FMP. HDR
believes your Perdue FMP Update should be a visionary
and dynamic document that provides a roadmap outlining
a phased and affordable approach to implementation
of needed improvements. Phasing of improvements is
founded on risk-based analyses, with full awareness of the
Authority’s ability to fund them. The Master Plan must
also assure your customers that water will be delivered
safely, affordably, and reliably, while meeting regulations
and your desired level of service.
The following sections provide more detail on each
scope element.

hdrinc.com
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Converting Project Challenges to Opportunities for the Authority.
COLLABORATIVE SOLUTIONS TO ADDRESS YOUR IMMEDIATE NEEDS AND LONG-TERM PLANS.
KEY ELEMENT

CHALLENGE

P OT E N T I A L S O LU T I O N /A P P ROAC H

Review WTP Processes

Treatment processes/ equipment may not be adequate to
meet current and proposed SDWA and CWA regulations

• HDR is engaged at national and regional levels on discussions about regulations, and we will bring that
knowledge and understanding to you
• Evaluate equipment using standardized criteria and a risk model to identify capital and operational solutions and
prioritize those solutions

Opportunities to Improve
Energy Efficiencies

Validate the recommendations in the DHK Energy Audit,
document additional recommendations and prioritize

• Prioritize energy recommendations and execute low cost/high reward items such as aligning all SDG&E billing
dates to better monitor facilities
• Evaluate additional options for the renewable energy sources, such as solar and hydroelectric, to leverage the
Perdue WTP site

On-Site Sodium
Hypochlorite Generation

Transporting and storing gaseous chlorine is dangerous to
staff, property and the community

• Evaluate options for on-site chlorine generation that include modification to the current system as well as a new
system
• Quantify return on investment using HDR’s DecisionSPACE to compare alternatives

Liquid Ammonium
Sulfate Conversion

Aqueous ammonia is corrosive and harmful chemical that
requires special handling and use

• Liquid ammonium sulfate is safer to use and can be produced on site to match demands

Intake Tower Refurbishment

Using the existing intake tower is labor intensive and can be
inefficient at various depths of the tower

• Retrofitting intake towers can be challenging, but HDR has developed a menu of options for improvements that
can be implemented with minimum water level fluctuations to full replacement

De-chlorination System

• HDR has designed several de-chlorination facilities including for the City of San Diego’s Pure Water Program
Automating the de-chlorination process to free up staff time • Automating the monitoring and dosing of de-chlorination requires knowledge of equipment limitations
• Redundancy and failsafe measures should be included to reduce improper de-chlorination

Sewage Lift
Station Relocation

The proper location of the sewage lift station will protect
the water treatment process

• Evaluate options for relocation of the sewage lift station, which could also include enhancements to safeguard
the water treatment system and the environment if the lift station is left in its current location

Clearwell Replacement

The clearwell may be nearing the end of its useful
life and may also be inadequate to meet permit
inactivation requirements

• Consideration should be given to rehabilitation as well as replacement
• Reconfiguration with baffles and other options may meet the permit requirements and provide an opportunity
to improve maintenance options

Chlorine Filter
Backwash Evaluation

Seasonal conditions require different treatment
processes to meet permit requirements and perform
periodic backwashes

• While evaluating the hypochlorite and liquid ammonium sulfate options, HDR will consider orientations and
injection points that can improve backwash efforts
• Adequately controlling post filtration chloramines will improve operational and functional output of the
treatment plant

Project Prioritization

Understanding the timing, cost and phasing impacts of
the recommendations is necessary to plan improvements,
obtain board approval and maintain high quality water for
our customers

• HDR’s process of prioritization offers options based on near- and long-term requirements, process area
interdependencies, cost and grant funding timelines, and capital, refurbishment or operational solutions
• The Master Plan will present the recommendations in a high level and understandable format as well as a
provide the detail and justification needed for staff to move projects forward

238
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Task 1 Project Management

Our project management approach is built on trust,
a clear definition of shared goals, and the mutual
understanding of the necessary steps to achieve those
goals and exceed your expectations. Our proposed Project
Manager, Leanne Hammond, has proven experience
in overseeing the preparation of planning studies,
condition assessments and asset management programs
throughout California. Her attention to detail and client
responsiveness have been instrumental in bringing
about right-sized utility projects for many California
communities including Carlsbad, Vista, Santee, Fallbrook,
and San Diego.
Committed to Sweetwater. Leanne is excited to be the
project manager on this important project. We have
assembled a team that maximizes the use of our highly
experienced in-house staff that has delivered multiple
relevant and local projects together and will continue to
work seamlessly together on the Perdue FMP. Leanne’s
positive and enduring working relationship with this
team engenders a strong communication foundation
that will streamline the planning process. She trusts this
team explicitly to develop the quality of work HDR is
accustomed to delivering to each and every client. We are
bound together by a commitment to be a true partner to
the Authority on this project and beyond.

Op
er
Pl

W
Pl

REVIEWS

/
Q A la
P

N
PL

A

AG

S TA R T U P
• Scope of Services
• Project Budget
• Project Staff
• Scoping Report Schedule
• Document Control
• Subconsultant
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• Project Roles
• Assign Responsibilities
• Scoping Report
Deliverables
• Web-based Management
Tools
• Communication Protocol
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EXECUTION

A project schedule in MS Project software will be
prepared prior to the project kickoff meeting and updated
monthly, as needed. The schedule is organized by task,
with meetings, workshops and deliverable milestones.

k
or n
a

• Plans Preparation
Manual
• Design Standards
• D6 Design Handbook
• D6 ERC District
Documents

Leanne will be your main point of contact throughout
the life of the project. She will prepare monthly status
reports in association with the monthly invoices to
define the physical progress made compared to budget
and schedule, to list any action items outstanding, and
to detail any anticipated upcoming challenges. HDR’s
Business Intelligence tools integrate scope-of-work
activities with schedule, resources, and budget details
in project specific performance reports. As requested,
with each invoice, we will include a progress report
summarizing work performed, anticipated project
concerns or schedule impacts, and upcoming work tasks
for the following month.

n

R
HD

CRITERIA

Managing the Project. At the start of any project,
HDR requires the project manager to prepare a Project
Management Plan (PMP). This PMP is a living document
that defines the project management and control
protocols to be used throughout the life of the project. As
Project Manager, Leanne will prepare and maintain the
PMP, which includes the purpose and goals of the project,
the scope of work and deliverables, the work plan and
staffing assignments, budget and schedule milestones,
contact information and communication plan, as well as
quality control check points and assignments.

EMENT

• Management Reviews
• Technical Reviews
• Constructability Reviews
• QC Checklists
• QA Oversight

Figure 1 HDR’s proven project management approach.
hdrinc.com
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Task 2 Kickoff Meeting, Data Collection,
and Review
Delivering Quality. Our QA/QC Plan will be presented
at the kickoff meeting and implementation of the plan
will be documented throughout the project. The QA/
QC Program promotes prevention rather than detection,
and being proactive rather that reactive. The HDR QA/
QC policies provide a systematic approach to verify that
all technical work, documents, and submittals received
thorough reviews by senior staff.
We understand the importance of a strong technical
QA/QC review. For this project, HDR is committing its
experts in utility planning to perform quality assurance
and control checks throughout the life of the project.
Eric Berggren will be responsible for reviewing technical
memoranda and asset evaluations, so that both HDR’s
and the Authority’s high quality expectations will be met.
As Principal-in-Charge, Alex Yescas will conduct routine
QA audits to verify procedures are being followed, as well
as add his knowledge of the Authority and surrounding
service areas to the technical documentation review.

Leanne believes quality assurance
and quality control are paramount to
the success of any project; we use a
process that starts at the kickoff meeting and
runs throughout the project.

Efficient Progress Meetings. At the heart of our project
management approach is communication. The Authority
will benefit from knowing exactly where the project stands
through regular status calls, monthly meetings, detailed
agendas and meeting minutes with documentation
of decisions made and timely review and response to
comments on deliverables. Draft agendas will be prepared
and submitted electronically within three (3) working
days before each meeting to your Project Manager for
review and comment, with meeting minutes prepared
and distributed within five (5) working days after each
meeting. At our project status meetings, Leanne will
provide project updates and progress notes from each
of the task leads and workshop with Authority staff on
critical issues.
As part of the kickoff meeting, we will tour the plant with
O&M staff to better understand issues and to see firsthand the concerns of the staff.
Kickoff Meeting. A kickoff meeting is critical in setting
the tone of the project. Leanne will coordinate with your
project manager to deliver a cohesive message regarding
the project scope, budget, communication protocols and
key issues. Each team member, including Authority staff,
will receive a copy of the PMP so that all staff will have
the project guidelines, contact information, task budgets,
work assignments and schedule to abide by. The kickoff
meeting will also be used to review the initial outline and
format for the WDSMP report and outline for the UWMP.

Similar to the UMWP project, HDR’s PMP and QA/QC Plan will be implemented.

hdrinc.com
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Task 3 Review of Current Perdue WTP
Processes

HDR will evaluate the Authority’s treatment plant and
plant pump station capacity from the standpoint of:
system performance, regulatory compliance, asset
condition versus capacity, potential risk of failure,
vulnerability, and flexibility for potential changes
in demand.
HDR will coordinate with the 2020 Water Distribution
System Master Plan’s updated demand projections and:
• Evaluate WTP & pump station hydraulic performance
& equipment, including pumps, motors, etc.
• Validate the results for the previous master plans &
identify areas for long-term optimization
• Evaluate redundancy, system operability, & system
water age relative to treatment plant operation
• Evaluate viability of pump stations for water supply to
critical customers & adjacent communities
HDR’s integrated approach to this assessment will
evaluate whether to continue service of existing facilities,
upgrade, or replace them.
Providing a reliable and safe water supply is part of
everyday life for water utilities. HDR incorporates a
process vulnerability mindset that focuses on the physical
condition of your facilities, regulatory performance, and
operational needs to minimize the Authority’s risk.

Developing Regulations Sharing the Results

HDR is a leader in water research and water
regulation implementation. Our staff have authored
several American Water Works Association
Research Foundation reports and have contracted
with the U.S. Environmental Protection Agency
(EPA) to prepare regulation guidance manuals that
aid utilities in understanding complex regulatory
issues. HDR regularly produces a SDWA poster
that is distributed nationwide and a SDWA
newsletter to help utilities keep up with the rapidly
changing regulations.
HDR also published the
latest edition of “Handbook
of Public Water Systems.”
The Handbook is organized
to assist water system
operators, managers, and
engineers in designing
and maintaining their
utility infrastructure. The
handbook was recently
updated due to the many
recent changes in the
water industry.

The regulatory
framework for
drinking water
continues to rapidly
develop as new
water quality issues
are identified.
The HDR team is
actively engaged
with organizations
like AWWA to track
emerging water
quality policy.

hdrinc.com
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As part of our evaluation and development of alternatives,
HDR will:
•
•
•
•
•

Evaluate levels of redundancy & reliability
Evaluate water quality variations & trends
Characterize existing treatment process performance
Understand O&M strategies & challenges
Review levels of control with staff & develop a rightsized strategies for your facilities
• Complete a financial evaluation for operational &
maintenance optimization
Based on the condition, capacity, and process vulnerability
evaluations, HDR will develop a list of potential process
modifications for review in a workshop with the Authority.
HDR will also review your facility’s hydraulic profile, for
incorporation of potential future processes, either to
ultimately replace or optimize existing processes or to
meet future regulations.
To confirm the viability of your treatment process now
and into the future, a regulatory review is recommended
to examine current compliance as well as potential
future regulatory concerns. The last several years has
seen a reduction in the pace of new federal regulations.
There has been a shift to individual states exerting their
primacy to develop MCLs and guidelines for a number
of contaminants including Contaminants of Emergency
Concern (CECs) such as perfluorinated compounds (e.g.
PFOS & PFOA) and cyanotoxins. The implications of these
regulations and potential impacts to your facilities will be
addressed in this Plan.

Task 4 Review Opportunities for Improving
Efficiency

Operating the myriad of pumps, equipment, and controls
requires an inordinate amount of energy impacting
your budget. The Authority acknowledges the need for
optimizing energy use and commissioned the recently
completed DHK Energy Study. Our team’s expertise
spans a wide array of energy sources, including leveraging
renewable energy facilities such as wind, solar and
co-generation installations that can fit on Perdue
WTP property.
For San Jose’s Montevina WTP, HDR conducted feasibility
assessments at multiple project points to assess adding
alternative power. Energy savings were evaluated for the
main WTP site and solids handling area using solar power
generating photovoltaic (PV) cell technology. Findings
indicated positive economic savings by evaluating the
optimal available rooftop area at the main WTP site and
ground area at the solids handling area. The WTP was
constructed in 2017 with the decision to add solar energy
to the facility being anticipated post-construction through
a Power Purchase Agreement arrangement.
Using the DHK Energy Report as a basis for our analysis,
HDR will prioritize energy recommendations, focusing on
low cost/high reward items such as aligning all SDG&E
billing dates to better monitor facilities, and evaluate
additional options for the renewable energy sources,
such as solar and hydroelectric, to leverage the Perdue
WTP site.

HDR will complete a baseline process characterization of
your facilities to gain an understanding of the following:
• Impact of source water quality & its
role on resulting treatability
• Compliance with current codes &
design standards
• Current process
limitations & regulatory
compliance challenges
• Impacts of anticipated &
future federal & stated
drinking water regulations
& health advisories

hdrinc.com

20

242

Sweetwater Authority | Required Qualifications
Updates to the Robert A. Perdue Water Treatment Plant Facilities Master Plan

Task 5 Project Evaluations

In addition to project recommendations that the master
planning process will develop, the Authority has identified
several process areas needing specific attention. This
section addresses HDR’s approach for each area.

Task 5a On-Site Sodium Hypochlorite Generation

The Perdue WTP currently uses a gaseous chlorine
system with 1-ton storage cylinders, evaporators, a
pressure reducing/vacuum system, and chlorinators to
deliver chlorine to the process for disinfection (typically
post filtration). A chlorine dioxide generator uses a
fraction of the gaseous chlorine, sodium chlorite, and
water to make a chlorine dioxide solution that is used as a
pre-oxidant at the head of the treatment process.
HDR will evaluate options for on-site chlorine generation
that include modification to the current system as
well as locating and efficiently building a new system.
Using HDR’s DecisionSPACE tool, we can compare
alternatives and quantify returns on investment for the
various options.

Task 5b Liquid Ammonium Sulfate Conversion

decisionSPACE - A Tool
to Prioritize and Compare
Alternatives

As part of this process the Authority will have to
make decisions about how to finance and balance
your budgets. These decisions often require data
inputs, internal alignment and goal setting, and the
ability to clearly and transparently communicate
those decisions to rate payers, stakeholders and
regulatory agencies.
HDR has a suite of processes and tools available
to support our clients in making those decisions.
decisionSPACE is a web based tool to facilitate
decision making. Using the pairwise comparison
technique, the tool help groups to prioritize
their values, score and rank various alternative
solutions, and identify the best values option.
In short – decisionSPACE is a tool to help build
group consensus.

The Perdue WTP feeds chlorine and 19% aqueous
ammonia concurrently post filtration to form a
monochloramine residual in the clearwell and distribution
system. The current system consists of a 6,000-gallon
steel storage tank, scrubber system, and gear type
chemical feeders. Because liquid ammonium sulfate
is safer to use and can be produced on site to match
demand, HDR will evaluate and compare options and
recommend a feasible solution.

Task 5c Intake Tower Refurbishment

The intake tower for Sweetwater Reservoir is located
adjacent to Sweetwater Dam. Operation of the tower
is labor intensive and requires significant operator time
to control the water intake for the WTP. Sediment
levels near the intake tower are estimated to be 30-40
feet thick, as such, the lowest two intakes are currently
covered with sediment and considered to be inoperable.
The filter backwash return is located near the intake
structure and is the main reason for the high levels of
sediment in this portion of the reservoir. It has been
observed that some saucers do not seal the cups properly,
allowing undesirable water to enter the intake structure.
Periodically, divers have to be contracted to seal the
lower-level intakes in the anaerobic layer when they are
not in use.

We will partner with the the Authority and staff to
leverage this method and the suite of waterSPACE
tools to provide a customized and prioritized list of
improvements for the WTP.

Retrofitting intake towers can be challenging, and HDR
has developed a menu of options for improvements
that can be implemented, with minimum water level
fluctuations, to full replacement. We will present
these options in a prioritized list, with advantages and
disadvantages for Operations staff to consider and to
allow staff to select the solutions that will be best for the
Perdue WTP.

hdrinc.com
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Task 5d De-chlorination System Evaluation

Currently the Perdue WTP does not have de-chlorination
facilities, all necessary operations are conducted
manually. HDR will assist Operations staff in evaluating
facility requirements for a de-chlorination facility to treat
filter flow to waste and clearwell draining events. HDR
has designed several de-chlorination facilities including
for the City of San Diego’s Pure Water pipeline that will
discharge into Miramar Reservoir. HDR’s knowledge of
equipment and its limitations will aid in automating the
monitoring and dosing of de-chlorination needs. We will
also consider redundancy and failsafe measures to reduce
improper de-chlorination.

Task 5e Sewage Lift Station Relocation

Due to the location of the Perdue WTP, sewage needs to
be pumped to the County of San Diego’s sewer system.
The station is currently located below grade to the west
of the clearwell. HDR will evaluate options for relocating
the sewage lift station to a site that will minimize possible
contamination of the water treatment process, as well as
evaluate enhancements to safeguard the water treatment
system and the environment if the lift station is left in its
current location. HDR will also evaluate spill containment
options to protect both the drinking water supply
and environment.

Task 5f Clearwell Replacement Evaluation

The existing 10 MG clearwell, built in 1960, has served its
purpose well but it is nearing its useful life and may also
be inadequate to meet permit inactivation requirements.

HDR will evaluate options for clearwell refurbishment
which will include replacement of the current clearwell.
Reducing the footprint of the clearwell and still meet
the current 6 MG storage requirement can optimize
flow and contact time to achieve log removal for giardia.
Consideration will also be given to split the clearwell
to allow for maintenance while still producing water.
HDR’s tool waterSPACES is a software program to do
real-time treatment plant planning, component sizing,
layout and parametric cost estimating. The software
builds on existing information and does not require new
inputs other than what are developed during the normal
master planning process. Other options could include
reconfiguration with baffles and other modifications to
meet the permit requirements and perhaps provide an
opportunity to improve maintenance options including
how post filtration chemicals are injected, mixed,
and monitored.

Task 5g Chlorine Filter Backwash Evaluation

The Authority typically applies chlorine and ammonia
concurrently, post filtration to form chloramines.
Seasonal conditions require different treatment processes
to meet permit requirements and perform periodic
backwashes. While evaluating the hypochlorite and liquid
ammonium sulfate options, HDR will consider orientations
and injection points that can improve backwash efforts.
Adequately controlling post filtration chloramines
will improve operational and functional output of the
treatment plant.

We know your systems and we will provide
continuity for you on this project.

hdrinc.com
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Task 6 Recommend Projects for Capital
Program

HDR will develop a list of recommended improvements
for discussion in a workshop where we will collaboratively
prioritize “near-term” and “long-term” projects. We
will also categorize recommended improvements as
“must do” or “triggered” improvements, and denote
them as either being capital-driven and/or operations/
maintenance driven, with associated costs. HDR will
consider a flexible plan that could include the potential
addition of these or similar processes to provide the
Authority with a road map for robust plan for water
treatment which considers:
•
•
•
•

Infrastructure upgrades or rehabilitation
Equipment upgrades or renewal
Treatment process alternatives and/or enhancements
Pumping alternatives and/or enhancements

HDR and the water industry are increasingly using
optimization software on similar planning projects. HDR
has developed waterSPACES. This software builds on
existing hydraulic models and does not require any new
inputs other than what are developed during the normal
master planning process. Very quickly and efficiently,
thousands of alternatives can be iterated through to
determine the optimal decision on water sources,
treatment processes, pipelines, storage, and pumping.
Using this toolkit and the expertise of our operations and
maintenance staff, HDR will work with you to identify
ways to optimize your treatment processes, facility
operations, and maintenance programs to reduce longterm operating costs and improve finished water quality.

As recommended projects are identified and developed,
HDR will develop project opinions of probable
construction cost using our in-house cost estimating
team. HDR will then work closely with the Authority to
establish a project prioritization framework that achieves
your level of service goals, meets regulations, and is in
line your budgeting strategy. Our risk-based prioritization
scoring matrix provides an efficient tool for evaluating
project criticality, while also serving to facilitate group
collaboration and agreement on project ranking. Criteria
for prioritizing projects can include:
•
•
•
•

Achieving regulatory objectives
Criticality for reliable performance
O&M driven requirements
Affordability

The product will be a list of prioritized must-do projects,
and a list of projects that will be required based on
“triggers” that will align with your financial capabilities.
Individual data sheets for each improvement project will
include costs, justification, timing in CIP, etc. for right size,
right time improvements.

waterSPACES Combines
Various Applications to
Evaluate Alternatives.
Tools include:
•
•
•
•
•

visualSPACE
decisionSPACE
EconH2O
flowSPACE
processSPACE

hdrinc.com
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Task 7 Prepare Updated Perdue FMP

Clear and concise documentation of the work effort is a
key element for a comprehensive planning document like
the Perdue FMP. To create an efficient report development
process, we start with drafting the report outline at
the start of the project, which will later incorporate the
findings from the review process, individual project
evaluations, and our CIP recommendations.
The overall Master Plan will bring together the various
elements of this project in a seamless, formal document.
The Master Plan will:
• Outline steps needed to implement recommendations
• Provide a phased schedule for implementation of the
prioritized projects
• Be a “living document” that can be organically
modified to meet changing drivers/needs & stand the
test of time
• Include the project’s project prioritization which
can be update as situations change, as projects are
completed, or as new projects identified.
The Perdue FMP tasks culminate in summary deliverables
documenting the findings and recommendations of our
assessments and will result in an integrated planning
effort. Working with your team to check that the task
deliverables meet your documentation needs allows us
to seamless incorporate the documents into the master
plan report format. As comments on each task deliverable
are received, we will finalize the documents as report
chapters or appendices, as applicable.
HDR will present the draft plan to the Authority to obtain
your input, and facilitate a discussion of strategic and
creative ideas, tempered with the realities of system
configuration and affordability. After receiving and
incorporating staff comments, a final Master Plan will
be prepared, and a summary presentation of the plan
will be presented to the Authority Engineering
Committee and Governing Board. Upon
completion of the master plan, we will deliver
five hard copies of the final report, along
with an electronic PDF copy of the report.
Additionally, we will submit all electronic files
(spreadsheets, reports, TMs, figures, maps,
models, etc) in the native format of the file type
for your use.

Communicating the Master
Plan

Once the Master Plan is complete, it is vital
that the Board and customers understand
the need for the proposed improvements and
vision for the future of the plant. If desired,
HDR will partner with the Authority and plant
staff to develop easily understood materials
summarizing the Perdue FMP. Our Strategic
Communications team has the unique ability
to distill complex information into graphical
representations that quickly and distinctly
tell a story to the reader. If desired, they will
utilize these skills to equip the Authority’s
Staff and HDR project manager, Leanne
Hammond, to deliver compelling and datadriven information to the Board, making the
case for needed improvements during the next
budget preparation.

Making the Complex Simply
Understandable

We’ve done this before! HDR’s Strategic
Communications team worked closely with the
City of Sioux Falls staff to develop materials that
would plainly communicate the findings and
recommendations outlined in the WWTP Master
Plan to the City Council. The goal was to obtain early
buy-in from the City Council and support for the
plan. HDR facilitated a discussion to understand the
Council dynamics and key messaging that would
resonate,
discussed
critical plan
elements to
communicate
and developed a
PowerPoint and
11x17 handout
to use for
the presentation.

hdrinc.com
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Consultant’s Organization
and Key Personnel
The HDR Team is structured with the right balance of
management oversight and technical expertise so that
the parallel efforts of condition assessment and system
optimization can be integrated and streamlined.
The organization chart below and mini bios on the
following pages demonstrate the structure and quality of
our proposed key personnel and main work location. Each
key team member listed has expressed their commitment
through the extent of the project and their excitement to
be a part of the team. Resumes for key staff listed in the
organization chart can be found in the Appendix.

As Project Manager, Leanne Hammond, PE will report
directly to the Authority’s Project Manager. While Leanne
will be primarily responsible to deliver this project and
will have direct supervision and coordination of all work
activites, she has assembled her team to support her as
demonstrated in the organizational chart. Dr. YuJung
Chang is the Treatment Lead developing critieria and
recommendations for the treatment process project
evaluations; Pierre Kwan will lead the Regulatory
component; and Scott Joslyn is the Operations Lead
responsible for reviewing current plant operational
processes for opportunitistic efficiency improvements.
and oversight of the project evaluations.

Justin Brazil, PE
Principal-in-Charge

Project Manager

QC/Technical
Advisor

Alex Yescas, PE (SD)

Leanne Hammond, PE (SD) 

Eric Berggren, PE (OMA) 

Treament Lead

Regulatory Lead

Dr. YuJung Chang, PhD (WA) 
Hydraulic Modeling
Joel Engleson (SD)
Tina Whitfield (NC)

Plant Modeling
Chandrikka Balendhra, PE (IRV)
Pipelines/Mechanical
Gail Masutani, PhD, PE (SD)
 = Key Personnel (Resume located in Appendix)
BEL = Bellevue, WA

SEA = Seattle, WA

Operations Lead

Pierre Kwan, PE (WA) 

Scott Joslyn, PE (SAC) 
Asset Management
Eric Scherch, PE (SD)
Operations
Manny Galan, PMP (LA)
Energy
Anjali Arat Tharakka (IRV)

Work Location: SD = San Diego, CA
NC = Charlotte, NC OMA = Omaha, NE

IRV = Irvine, CA

LA = Los Angeles, CA

Our team is dedicated to achieving your vision. Selected for their expertise,
experience, and availability, they will commit the time and effort needed to perform
effectively and efficiently.
hdrinc.com
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KEY MEMBER

Leanne Hammond, PE
Project Manager
SAN DIEGO, CA

Q UA L I F I C AT I O N S

Leanne Hammond is a Project Manager and Senior Engineer with more than two decades
of experience in San Diego and the Southern California market working on water and
wastewater projects for clients in both the public and private sectors. Leanne is well
versed in engineering and project management duties, including resource allocation,
team performance, coordination with clients and subconsultants, and technical
oversight so that quality goals are met, and budgets and schedule are maintained and
achieved. Technical project work includes potable, recycled water, and wastewater master
plans and hydraulic model development, urban water management plans (UWMPs), water
and sewer technical studies for public and private clients, and task order support on asneeded engineering contracts.
Dr. YuJung Chang has more than 28 years of experience practicing facility design, process
optimization, technology evaluation/verification, and applied research for both municipal
and industrial clients. He has a wealth of experience in a variety of advanced treatment
technologies with an emphasis in emerging contaminants treatment.

Dr. YuJung Chang, PhD
Treatment Lead
BELLEVUE, CA

He has invented four patented treatment process applications and has been advising
research projects at the University of Washington as an adjunct professor since 1999.
The fusion of his broad knowledge in both chemistry and engineering empowers him
to direct scientific research and develop leading-edge technology to serve each client’s
specific needs.
Pierre has extensive experience in the area of process evaluation and design of surface
water and groundwater treatment systems throughout the United States and Canada, as
well as overseas. Pierre’s experience includes facility planning, pilot-testing, design and/or
energy optimization for plants using a range of technologies. Pierre has performed lime/
soda ash softening of hard Midwest groundwaters; ion exchange for arsenic, perchlorate,
and total dissolved solids removal in California and Arizona; and reverse osmosis for
brackish and seawater desalination.

Pierre Kwan, PE
Regulatory Lead

SEATTLE, WA

Pierre is a frequent presenter and panel speaker at regional and national AWWA events
throughout the United States and Canada. He has published his work in the Journal
AWWA, Opflow, Journal of Environmental Engineering, and Environmental Science
and Technology.
Scott bring more than 30 years of experience in design, process control, startup, and
operation of water and wastewater treatment plants. Scott brings a unique owner/
operator mindset to his projects due largely to his experience as a municipal operator and
wastewater manager.

Scott Joslyn, PE
Operations Lead
SACRAMENTO, CA

This allows him to provide recommendations for shutdown and startup and minimize
impacts to plant operations. In addition, his experience as a resident engineer allows him
to coordinate plant operational needs, contractor needs, and contractual requirements
to help project get finished, start up, and operate more quickly. Startup plans and
method of plant operation (MOPO) documents along with formal and informal training
for the operators will assist clients with field testing and construction sequencing that
considers the maintenance of plant operations.

hdrinc.com
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Exceptions to the RFP
HDR has reviewed the sample agreement attached to
the RFP and propose the following exceptions. Requested
additions are shown in highlighted bold text, and
requested deletions are shown in red strike-through
text. HDR would note that the Authority and HDR
recently entered into an Agreement for the update of the
Authority’s Urban Water Master Plan and Distribution
System Master Plan. We do anticipate being reach a
mutually acceptable agreement to conduct this work for
the Authority.

1. SERVICES

1.1 Consultant shall provide the Authority with the
services described in the Scope of Services attached
hereto as Exhibit “A” and by this reference incorporated
herein (“Services”). Consultant shall warrants that it will
perform the Services as set forth herein in a competent,
professional and satisfactory manner, in accordance with
the standards of Consultant’s profession.

3. TIME OF PERFORMANCE

3.2 Neither the Authority nor Consultant shall be
considered in default of this Agreement for delays in
performance caused by circumstances beyond the
reasonable control of the non-performing party. For
purposes of this Agreement, such circumstances include,
but are not limited to, abnormal weather conditions,
floods, earthquakes, fire, epidemics, pandemics,
quarantine restrictions, war, riots, and other civil
disturbances; strikes, lockouts, work slowdowns, and
other labor disturbances, sabotage, or judicial restraint.

6. INSURANCE

6.2.1(a)(i) Additional Insured Status: Authority, its
directors, officers, employees, and authorized volunteers
are to be given additional insured status (at least as
broad as ISO Form CG 20 10 10 01), with respect to
liability arising out of work or operations performed by
or on behalf of the Consultant including materials, parts,
or equipment furnished in connection with such work
or operations.
6.2.5 “[**FOR TECHNOLOGY VENDOR-PROVIDERS
**]” Cyber Liability Insurance (Technology Professional
Liability – Errors and Omissions) - limits not less than
$2,000,000 per occurrence or claim, and $2,000,000
aggregate or the full per occurrence limits of the policies
available, whichever is greater. Coverage shall be
sufficiently broad to respond to the duties and obligations

as is undertaken by Consultant in this Agreement and
shall include, but not be limited to, claims involving
infringement of intellectual property, including but not
limited to infringement of copyright, trademark, trade
dress, invasion of privacy violations, information theft,
damage to or destruction of electronic information,
release of private information, alteration of electronic
information, extortion and network security. The policy
shall provide coverage for breach response costs as
well as regulatory fines and penalties as well as credit
monitoring expenses with limits sufficient to respond to
these obligations.
6.4.1 At the election of the Authority, Consultant shall
either 1) reduce or eliminate such deductibles or selfinsured retentions, or 2) procure a bond which guarantees
payment of losses and related investigations, claims
administration, and defense costs and expenses.
6.6.2 All of the insurance shall be provided on policy
forms and through companies satisfactory to the
Authority. However, failure to obtain the required
documents prior to the work beginning shall not waive the
Consultant’s obligation to provide them. The Authority
reserves the right to obtain redacted complete, certified
copies of all required insurance policies, at any time.
6.9 The Authority reserves the right to modify these
insurance requirements, including limits, based on the
nature of the risk, prior experience, insurer, coverage or
other circumstances, provided any modification of these
requirements requires approval from Consultant.

7. INDEMNIFICATION

7.1 To the fullest extent permitted by law, Consultant
shall defend (with counsel approved by the Authority
of the Authority’s choosing), indemnify and hold the
Authority, its officials, officers, employees, volunteers,
and agents free and harmless from any and all claims,
demands, causes of action, costs, expenses, liability,
loss, damage or injury of any kind, in law or equity, to
property or persons, including wrongful death, in any
manner arising out of, pertaining to, or incident to any
negligence, recklessness acts, errors or omissions, or
willful misconduct of Consultant, its officials, officers,
employees, subcontractors, consultants or agents
in connection with the performance of Consultant’s
Services, the Project or this Agreement, including without
limitation the payment of all damages, expert witness fees
and reasonable attorneys’ fees and other related costs
and expenses. Consultant’s obligation to indemnify shall
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not be restricted to insurance proceeds, if any, received by
Consultant, the Authority, its officials, officers, employees,
agents, or volunteers.

8. TERMINATION OR ABANDONMENT

8.1 The Authority has the right to terminate or abandon
any portion or all of the work under this agreement by
giving ten (10) calendar days written notice to Consultant,
provided Authority will not terminate for cause without
providing Consultant written notice of the breach and a
reasonable opportunity to cure.

15. GENERAL PROVISIONS

15.8 Disputes. If any disputes should arise between
the Parties concerning the work to be done under this
Agreement, the payments to be made, or the manner
of accomplishment of the work, Consultant shall
nevertheless proceed to perform the work as directed
by the Authority pending settlement of the dispute and
Authority shall continue to pay all amounts that are not
subject to the dispute…
15.10. Estimates. Any estimates of project cost, value or
savings provided by Consultant are intended to allow a
comparative evaluation between alternatives and do not
constitute a detailed evaluation or prediction of actual
project costs, value or savings. Any such estimates
are made on the basis of information available to
Consultant and on the basis of Consultant’s experience
and qualifications and represents its judgment as
an experienced and qualified professional engineer.
However, since Consultant has no control over the
impact of various factors that impact the actual project
cost, value or savings, Consultant does not guarantee
that the actual project cost, value or savings will not vary
from Consultant’s estimates.

hdrinc.com
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November 5, 2021
Mr. Justin Brazil, PE – Director of Water Quality
Sweetwater Authority
505 Garrett Avenue
Chula Vista, CA 91912-2328
Subject: Proposal for Updates to the Robert A. Perdue Water Treatment Plant Facilities
Master Plan
Dear Mr. Brazil,
I am an authorized signatory for HDR Engineering, Inc. Southern California office. In addition, this
proposal for the above referenced project will be valid for ninety (90) days from November 5, 2021.
Should you have any questions, please contact me at Anna.Lantin@hdrinc.com or our proposed
Project Manager, Leanne Hammond, at Leanne.Hammond@hdrinc.com.
Sincerely,
HDR Engineering, Inc.
Anna Lantin, PE
Southern California Operations Manager, Vice President

hdrinc.com
591 Camino de la Reina, Suite 300, San Diego, CA 92108-3104
T 858.712.8400 F 858.712.8333
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Leanne Hammond, PE, ENV SP
Project Manager
Leanne Hammond is a Project Manager and Senior Engineer with 20 years of experience in
San Diego and the Southern California market working on water and wastewater projects
for clients in both the public and private sectors.

EDUCATION

Bachelor of Science,
Environmental
Engineering, California
Polytechnic State
University, San Luis
Obispo (Cal Poly)
REGISTRATIONS

Professional Engineer,
California No. 68344
Envision Sustainability
Professional Credential
(ENV SP), Institute for
Sustainable Infrastructure
PROFESSIONAL
MEMBERSHIPS

American Society of Civil
Engineers (ASCE), San
Diego Younger Member
Forum (YMF)
Engineers Without
Borders, San Diego
Professional Chapter
WateReuse, San Diego
Chapter
INDUSTRY TENURE

20
LOCATION

San Diego, CA

hdrinc.com

Leanne is well versed in engineering and project management duties, including resource
allocation, team performance, coordination with clients and subconsultants, and technical
oversight so that quality goals are met, and budgets and schedule are maintained and
achieved. Technical project work includes potable, recycled water, and wastewater master
plans and hydraulic model development, urban water management plans (UWMPs), water
and sewer technical studies for public and private clients, and task order support on asneeded engineering contracts.
RE LE VANT E XPE RIE NCE

Urban Water Management Plan and
Water Distribution Master Plan,
Sweetwater Authority, Chula Vista, CA
Task Lead. As Master Plan and UWMP
task lead, Leanne led the development
of both Plans, which included updated
demand and supply forecasts, capacity
analyses, calibration of the hydraulic
water model, and prioritization of
capital improvement projects. Leanne
presented with the team on both plans
to the Authority Engineering Committee
and Board of Directors throughout the
preparation of each document and for
Final approval and adoption.
Water Supply Feasibility Study,
Sweetwater Authority, Chula Vista, CA
Task Lead. Supported the assessment
of recycled water and pure water
opportunities by conducting a review of
past studies and discussions with local
wastewater agencies. A coarse screening
of opportunities was conducted, narrowing
down alternatives for fine screening/
project refinement. Pure water, or indirect
potable reuse, alternatives were further
refined and included coordination with
an interagency working group to assess
regional pure water alternatives in the
South Bay area.

Recycled Water Master Plan Update,
West Basin Municipal Water District,
Carson, CA
Project Engineer. Deputy project manager
supporting the District’s long range
planning effort and condition assessment
of the existing recycled water treatment
and distribution system, evaluating new
opportunities to expand recycled water
service, and developing a prioritized
capital improvement plan that outlines
improvement projects over the next
20 years. Coordinated task leads and
reviewed deliverables which included
the calibration plan and report technical
memorandums.
2019 Recycled Water Master Plan
Update, City of San Diego, San Diego, CA
Project Manager and Hydraulic Modeler.
As part of the master plan team, Leanne
was responsible for developing a master
plan for implementing recycled water
projects while optimizing flows from
the City’s treatment plan and evaluating
existing demands and the potential for
future infill demand development. The
City’s existing SYNERGEE recycled water
model was converted to InfoWater to
analyze hydraulic scenarios for both
existing and future demand conditions.
A hydraulic model user manual was
developed and incorporated into the
master plan report documents.
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LEANNE HAMMOND (CONTINUED)
2018 Water and Recycled Water Master
Plan Update, City of Carlsbad, Carlsbad,
CA
Project Manager and Hydraulic Modeler.
The City of Carlsbad (Carlsbad) last
updated its Water, Recycled Water, and
Sewer Master Plans in 2012 based on data
through 2010. As part of the master plan
updates, Leanne provided an evaluation for
significantly reduced potable and recycled
water demands from the economic
recession, combined with a multi-year
drought. H2OMap hydraulic models were
converted to InfoWater models, with
current and forecasted demands being
refined and loaded into the models for
existing and future modeling scenarios.
The models will be used to revise and
update the resulting capital improvement
programs (CIPs) to guide Carlsbad in
spending precious funds in the most costeffective manner.
2008 Water Resources Master Plan
(updated in 2010 and revised in 2013),
Otay Water District, Spring Valley, CA
Project Engineer and Hydraulic Modeler.
Responsible for developing an InfoWater
recycled water hydraulic model.
Responsible for demand calculations for
the District’s recycled water customers
based on existing meter data and
future land use for future customers,
new hydraulic model development
using GIS data, recycled water system

hdrinc.com

calibration, system evaluation under
specified conditions, CIP development
and verification, and assistance with
the development of a comprehensive
Master Plan document and dynamic land
use model. Atkins and Ms. Hammond
were retained by the District for followon, on-call hydraulic modeling to assist
engineering staff with fire flow analyses.
Urban Water Management Plans and
Water Supply Assessments, Various
Clients, CA
Project Manager and Technical Lead.
Leanne has prepared multiple UWMPs
throughout California, which include
comprehensively evaluating available
water supplies, preparing population
and demand forecasts in accordance to
guidelines provided by the Department
of Water Resources, and submitting
a technically sound, long-term water
resource planning document. Leanne has
also prepared water supply assessments
across California evaluating projected
demands, comparing them to supplies
determined in an agency’s current UWMP,
and evaluating feasible mitigation options.
• 2010 and 2015 UWMPs, Otay Water
District
• 2010 UWMP Peer Review, Vallecitos
Water District
• 2010 UWMP, Olivehurst Public Utilities
District
• 2015 UWMP Review and 2020 UWMP
Technical Advisor, City of Santa Cruz
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Eric Berggren, PE
QC/Technical Advisor

EDUCATION

Bachelor of Science, Bio
Eng & Bio Medical Eng.,
University of Nebraska,
Lincoln
REGISTRATIONS

Professional Engineer Environmental, Nebraska,
US, #E-10200
Professional Engineer,
Illinois, US, #062-061982
Professional Engineer,
Kansas, US, #26560
PROFESSIONAL
MEMBERSHIPS

American Water Works
Association, Nebraska
Water Environment
Federation, Nebraska
INDUSTRY TENURE

25 years
OFFICE LOCATION

Omaha
PUBLICATIONS

Robert J. Beduhn, Eric
G. Berggren, Dennis W.
Bruce, Paul B. Dierking,
Meghan K. Oh, Janice
L. Reid, Scott F. Stuewe,
Vickerman, John, Polls,
Irwin, Mulvaney, Peter,
“No Consensus, but Lots
of Collaboration - Part of
a Process to Complete a
Chicago Area Waterways
Separation Report.”,
American Fisheries
Society, Presentation.
hdrinc.com

Eric is a seasoned senior project manager with experience managing water projects across
the Midwest. As HDR’s Drinking Water Section Manger for Nebraska and Iowa, Eric
oversees our water treatment and conveyance engineers in the area. He serves as a senior
project manger and design manager for some of the area’s largest and most technical
complex municipal water treatment facility planning and design projects. He has spent the
majority of his career providing technical services to drinking water utilities throughout
the Midwest and will provide HDR’s quality control and act as Technical Advisor on this
project for a successful delivery.

RE LE VANT E XPE RIE NCE

City of Lincoln NE, Water Quality Evaluation
and Treatment Options, Ashland, NE
Eric worked collaboratively with the City of
Lincoln to finalize completion of the Water
Quality Evaluation and Treatment Study. Due
to a couple of higher than normal “hits” on an
inorganic containment in the City of Lincoln
source water, HDR worked with the City of
Lincoln to proactively develop a treatment plan
to address this containment. The efforts were
focused on maintaining consumer confidence
in water quality.
City of Papillion, Water System Master PlanFuture Growth Area, Papillion, NE
HDR is developing a master plan of the City’s
water system including the distribution system
and water treatment facility. The master plan
will present an evaluation of existing and future
water demands, provide recommendations
for treatment, supply, pumping, and major
distribution system improvements to meet
existing and future water demands, provide
budgetary opinions of probable construction
cost for recommended improvements
through the year 2050, and develop a Capital
Improvements Program.
Metropolitan Utilities District, MUD/LWS,
Interconnection Feasibility Study, MUD, NE
Lincoln Water System and Metropolitan
Utilities District are forming a partnership
to evaluate the feasibility of interconnecting
the two utilities to help provide the City of
Lincoln with diversification of their water
supply. HDR evaluated the Florence Water
Treatment Plant and developed a $150, 20year capital improvement program to address
the aging infrastructure needs and process
improvements required for the facility. A
detailed implementation plan was developed
which outlined the various projects, staged
the improvements, and coordinated the
projects with the operational requirements and

available funding. Based on our collaborative
recommendations, we have worked with
the District to implement water quality
improvements, clearwell, filter, and aeration
improvements; pump station rehabilitation;
filter plant improvements; and chemical
building improvements.
Metropolitan Utilities District, Platte West
Water Production Facility, Wellfield and
Transmission Line, Omaha, NE
Design through construction of the Platte
West Water Production Facilities that
provided a critical new source of water to
the growing Omaha metropolitan service
area with a population of approximately
600,000. The facilities provided 100 MGD
of additional potable water capacity to the
region. Services for the project included a
wellfield raw water main, 600,000 SF of
treatment plant and finished water main.
Assistance with trenchless designs of river
crossings. Responsible for the design through
construction of the Platte West Water
Production Facilities. The facilities provided
100 mgd of additional potable water capacity
to the region. Mr. Berggren’s responsibilities
included overall coordination of the multidisciplined water treatment plant design. The
design included more than 1,300 drawings and
more than 5,000 pages of specifications. The
treatment plant process includes pretreatment,
split lime softening, dual media gravity
filters. CT storage reservoir, high service and
backwash pumping, backwash handling, solids
thickening and dewatering and chemical feed
systems to support the process. In addition to
the design activities. Mr. Berggren was HDR’s
on-site Project Manager during construction
activities for this $237 million project.
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St. Paul, Minnesota, US.
2012
Eric G. Berggren, Virgil
Craig, MUD, Carl Poteet,
MUD, Kevin Tobin,
MUD, John Wolff, MUD,
“Cleaning up the lime
handling quagmire”,
ACE12, Presentation.
Dallas, Texas, US. 2012
LOCATION

Omaha, NE

hdrinc.com

ERIC BERGGREN (CONTINUED)
Village of Wilmette, Water Treatment Plant
Valve Replacement, Wilmette, IL
Responsible for design project to replace
multiple valves at the Village’s water treatment
plant. Valves to be replaced included those on
the plant’s granular media filters and low lift
pumps. This project was recently bid and is
currently moving in to construction.
City of Olathe Kansas, Olathe-Lime Feed
Basin Modifications, Olathe, KS
HDR is providing Engineering Services to the
City of Olathe, Kansas (City) related to Design
and Bidding for the Lime Feed Building &
Basin Modifications at WTP No. 2. The Lime
Feed Building includes the replacement of the
existing RDP TEKKEM lime feed equipment
with new lime feed equipment in a new
building, demolition of existing equipment
inside the base of the existing lime silos, new
lime screw augers connecting the new lime
feed equipment in the new building to the
existing silos, and either demolition of the
existing soda ash storage silo or rehabilitation
and conversion to a lime storage silo. The
Basin Modifications consist of rehabilitation or
replacement of internal equipment in three (3)
existing upflow solids contact lime softening
basins and either rehabilitation of the existing
coagulation/flocculation/sedimentation basin
equipment or replacement with new upflow
solids contact lime softening equipment
in Basin 4, evaluation of coagulant and/or
polymer addition to the lime softening basins,
and rehabilitation of an existing above-grade
clearwell tank. The construction activities will
be combined into one common bid package/
contract.

Ames Water Treatment Plant Design, Ames,
IA
Responsible for the coordination of a multidisciplinary design team providing the
architectural, structural, mechanical, and
chemical feed design elements of the new
$60 million Ames water treatment plant.
Treatment processes include lime softening,
recarbonation, gravity filtration, fluoridation,
sodium hypochlorite disinfection, clearwell
storage, and chemical feed facilities. The
water treatment plant also houses the
City’s administrative, training, and vehicle
maintenance facilities. This project includes
design and bidding for the new Water
Treatment Plant which will have a nominal
capacity of 15 MGD. Major plant processes
include: aeration single-stage lime-softening
recarbonation filtration and disinfection. The
design will also incorporate necessary ancillary
facilities. Residuals handling and treatment will
be incorporated into design by including short
term solids storage and pumping facilities.
Board of Public Works - Auburn NE, Water
Treatment Plant and Transmission Piping,
Auburn, NE
Water system engineering evaluation and
prepared a Regional Water Study considering
the needs of Auburn and the surrounding area.
Provided follow-up design and construction
services for new 2 MGD water treatment plant
which includes ‘ration absorption clarification
high rate gravity sand filters fluoridation
chlorination and backwash water recovery.
The project received funding via the American
Recovery and Reinvestment Act/State
Revolving Fund.
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Dr. YuJung Chang, PhD
Treatment Lead

EDUCATION

Doctor of Engineering,
Civil and Environmental
Engineering, University of
Washington (UW)
Master of Civil
Engineering,
Environmental
Engineering, University of
Washington (UW)
INDUSTRY TENURE

28 years
LOCATION

Bellevue, WA

Dr. YuJung Chang has more than 28 years of experience practicing facility design, process
optimization, technology evaluation/verification, and applied research for both municipal
and industrial clients. He has a wealth of experience in a variety of advanced treatment
technologies with an emphasis in emerging contaminants treatment. He has invented
four patented treatment process applications and has been advising research projects at
the University of Washington as an adjunct professor since 1999. The fusion of his broad
knowledge in both chemistry and engineering empowers him to direct scientific research
and develop leading-edge technology to serve each client’s specific needs.
RE LE VANT E XPE RIE NCE

City of Kennewick, WTP Capacity
Improvements, Kennewick, WA
Water quality & membrane filtration
specialist. The project scope might include:
Evaluate conditions of existing membranes
and assess the need for membrane
replacement & options, coat membrane
filtration basins, replace leaking sodium
Hypochlorite Tanks (4), replace aging
chemical systems and feed pumps, replace
existing surge tank, and upgrade aging
sludge collection system.
Surface Water Treatment Plant
Membrane Permeability Study, City of
Clovis, CA
Technical Advisor & Expert Witness.
Dr. Chang led the effort in providing
critical expertise services to assist the
City of Clovis in resolving problems and
challenges that its membrane system
had been facing since 2006. The project
involved determining the root cause(s)
for severe membrane permeability loss,
conducting forensic analysis, determining
the need for membrane replacement, and
evaluating alternatives for membrane
pretreatment optimization to minimize
its impact to membrane permeability.
Dr. Chang’s effort led to a successful
arrangement that include the replacement
all of membranes, an improved resolution
for overall pretreatment, and minimizes the
cost for future expansion.
Investigation of Unique Membrane
Integrity Issues, City of Aberdeen, WA
Project Manager & Technical Expert,
The Water Treatment Plant (WTP) at
the City of Aberdeen was commissioned
in 2000 and was the first membrane

hdrinc.com

facility in Washington State. The WTP
selected submerged membranes for
its plant expansion and replaced all the
membranes in 2006. Two year after
the new membranes were installed the
WTP started to experience an unusual
membrane integrity issue: the pressure
Decay Test value surged immediately
following CIP cleaning and would
gradually reduce to normal level after the
membranes were operated in the filtration
mode for a period of time. YuJung led the
investigation of this unique membrane
integrity failure phenomenon and
assisted the City to obtain full membrane
replacement at no cost to the City.
Surface Water Treatment Plant
Membrane Permeability Study, City of
Clovis, CA
Technical Advisor & Expert Witness.
Dr. Chang led the effort in providing
critical expertise services to assist the
City of Clovis in resolving problems and
challenges that its membrane system
had been facing since 2006. The project
involved determining the actual cause(s)
of the severe membrane permeability
loss, conducting additional forensic
analysis needed, establishing the need for
membrane replacement, and evaluating
alternatives for membrane pretreatment
optimization to minimize its impact to
membrane permeability. Dr. Chang’s
effort led to a successful arrangement that
include the replacement all of membranes,
an improved resolution for overall
pretreatment, and minimizes the cost for
future expansion at the facility.
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DR. YUJUNG CHANG (CONTINUED)
Minneapolis Water Works 70-MGD
Membrane Project, Minneapolis, MN
Lead and QAQC. Dr. Chang directed water
treatment alternative evaluations and
two long-term membrane pilot testing
programs for Minneapolis Water Works.
This project was part of MWW’s overall
renovation plan and established the
foundation for the construction of the
world’s largest potable water membrane
treatment plant at that time with a
potential total capacity of 70 mgd with a
potential built-out capacity at160-MGD.
Multiple treatment processes, including
UV, sand filtration and membranes were
evaluated to assess their performance in
cold water operation, pathogen removal
efficacy (including Cryptosporidium,
Giardia, and viruses), and compatibility
for taste and odor control strategies.
YuJung led the effort of two 12-month
comprehensive pilot studies as well as
developed protocols for virus seeding
tests, and fiber breakage tests. He was
instrumental for the entire membrane
equipment performance evaluation.
Cottage Grove Water Treatment Plant
Treatment Process and Hydraulic
Improvement, Cottage Groves, OR
Project Manager. City of Cottage
Grove’s treatment process include
permanganate oxidation (for manganese
control), alum coagulation, follow by MF
membrane filtration. The City has been
experiencing challenges in raw water
control, inadequate chemical mixing, and
water discoloration due to manganese
breakthrough. Dr. Chang was the project
manager leading the effort in diagnosing
the deficiencies in plant intake design,
chemical dosing system, and provides
recommendations on water treatment and
plant hydraulic improvement to address
the operations and water quality issues.
In addition, a study was conducted to
evaluate potential impact to distribution
system corrosion from the switching of
coagulant from alum to ACH (due to the
increase of Cl/SO4 ratio).

hdrinc.com

CMAR for San Jacinto River Authority’s
Surface Water Treatment Plant, Conroe,
TX
Lead Technical Advisor. The San Jacinto
River Authority (SJRA) has assumed a lead
role in implementing a county-wide water
supply system, including the development
of a 24 MGD surface water treatment
plant, which will include the state-ofthe-art membrane followed by GAC
filtration for disinfection byproducts and
Taste & Odor control. Dr. Chang served
as the lead technical advisor providing
guidance on the year-long piloting, process
optimization, membrane selection,
and DBP control strategies. During the
construction phase, YuJung directed
a Rapid Small-Scale Column Testing
(RSSCT) to evaluate 6 GAC products and
led the selection of best GAC products
as well as design parameters. The design
also included equipment needed for the
potential conversion to biologically active
filter (BAF).
West Hills WTP DBP Mitigation Study,
San Benito County Water District
Hollister, CA
Technical Director. San Benito County
Water District developed an alternative
4.5 MGD water supply from the San Justo
Reservoir (SJR). The SJR water contains
very reactive NOM and at times high
manganese as well. For instance, THM
formation potential, especially brominated
THM, exceeded MCL despite the removal
of more than 75% of NOM through various
treatment processes. Dr. Chang served
as a technical director for water quality
and treatment, and provides guidance
and data review for preliminary bench/
pilot scale testing of Actiflo-Carb, MIEX,
enhanced coagulation, and pre-oxidation
processes. Due to the unusual water
quality challenges uncovered during the
study, YuJung leads the team’s discussion
in addressing those challenges, evaluation
of alternative treatment strategies, indepth bench scale investigation, evaluation
of potential impact to distribution system
by chloramination, and the implementation
of alternative manganese removal and
disinfection practice to meet the ultimate
water quality goals.
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Pierre Kwan, PE
Regulatory Lead

EDUCATION

Bachelor of Science, Civil
Engineering, Ohio State
University, Columbus
Master of Science, Civil
Engineering, University of
Washington (UW)
REGISTRATIONS

Professional Engineer
- Civil, Oregon, US,
#85841PE
Professional Engineer Civil, Washington, US,
#40387
Professional Engineer,
CA, #166858
Professional Engineer,
New Mexico, US, #24493
INDUSTRY TENURE

22 years
OFFICE LOCATION

Seattle, WA

Pierre is a nationally recognized drinking water technologist specializing in water quality
and treatment. He is one of HDR’s leading experts in the area of water quality analysis,
membrane pilot studies, and membrane system design. He has extensive experience
in process evaluation and design of surface water and groundwater treatment systems.
Pierre’s experience includes facility planning, pilot-testing, design, and energy optimization
for WTPs using a range of technologies, including membrane (both submerged and
pressurized) filtration for surface and groundwater treatment. Pierre was involved with
planning, design, and construction of two rounds of upgrades at the Kennewick WTP
ending in 2007, giving him intimate knowledge of the plant and its operations.
RE LE VANT E XPE RIE NCE

City of Anacortes, Water Treatment Plant
Construction Management Services,
Anacortes, WA
Pierre assisted the process design and was
one of the QC reviewers as HDR evaluated,
designed, and provided services during
construction of the City’s new 42 mgd,
expandable to 55 mgd, WTP that was built to
replace their aging facility. The facility treats
the turbid, flashy Skagit River using ballasted
flocculation and media filtration.
City of Mercer Island, Booster Chlorination
Station, Mercer Island, WA
Regulatory Lead. The City of Mercer Island is
required to complete the design of a booster
chlorination station to address regulatory
issues noted by the Washington Department of
Health. HDR is assisting with evaluating where
the station will be located and then complete
the design.
City of Pelican, Pelican Water & Sewer PreEngineering Study, Pelican, AK
QC Reviewer. HDR evaluated, designed,
and provided services during construction
of several improvements to the City’s aging
drinking water treatment and distribution
system and wastewater collection system.
Pierre was the QC reviewer in supporting a
verification of the new water treatment plant’s
chlorination CT.
Metro Vancouver, pH and Alkalinity
Monitoring Plan, British Columbia
Project manager to implement a
comprehensive pH and alkalinity monitoring
program to establish baseline water quality
conditions prior to pH/alkalinity adjustments
throughout their 2.4 million customer service
area. One aspect is that Pierre helped support
pipe loop testing throughout the system.
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City of Thousand Oaks, Tara Reservoir
Rehabilitation, Thousand Oaks, CA
HDR provided engineering, design, and
construction bid support for the rehabilitation
of 3MG circular welded steel tank. The
design included removal/replacement of
lead-based coatings and coal-tar coatings;
performance spec for the upgrade of impressed
current cathodic protection systems; seismic
improvements, ventilation improvements,
safety and security improvements, and
measures to improve water quality. Work
also includes the evaluation and repair of
structural damage. Engineering services
during construction (ESDC) was also provided
by responding to RFI, reviewing material
submittals, and (ongoing) onsite coating
inspection.
Tacoma Public Utilities, Puget Sound Regional
Water Supply Resiliency, Seatle WA
Water Quality Lead. HDR served as the Forum’s
Project Management Consultant and provided
technical expertise for the regional Resiliency
Project. The project involves characterizing
risks and vulnerabilities that could potentially
disrupt water supplies and delivery in the Puget
Sound region, and evaluating cooperative, interjurisdictional options for enhancing regional
water system resiliency. The specific topic
areas evaluated included earthquakes, drought,
climate change, and water quality. For each risk
topic, a committee of forum representatives
and risk experts was formed to evaluate
regional vulnerabilities and identify potential
mitigation measures. Each topic area involves
high-level characterization of risks, definition of
multiple risk-event scenarios, review of existing
mitigation and response techniques, and
identification of further actions to be evaluated
to improve supply resiliency.
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PIERRE KWAN (CONTINUED)
San Jose Water Company, Montevina Water
Treatment Plant Improvements Progressive
Design-Build, San Jose, CA
Provided design and construction phase
services for $50 million in improvements
to convert the 30 mgd plant from direct
filtration to polymeric membrane filtration.
Improvements included structural
rehabilitation of existing structures, flocculation
and sedimentation pretreatment facilities,
disinfection, mechanical clarifier thickening,
screw press dewatering, and future fluoridation
facilities. Elements to success included
innovative treatment process ideas, such as an
energy efficient pump flash mix and hydraulic
flocculation systems, conversion of the existing
filters to pre-treatment basins, cost effective
solids handing upgrades, and nanofiltration of
membrane clean-in-place waste to minimize
waste export from the site. Incorporated
several innovative ideas into the project, such
as conversion of the existing filters to plate
settling basins, utilizing an existing clearwell
for temporary off-spec basin storage during
construction, and incorporation of a new
administrative building into the project.
City of Greensboro, Advanced Treatment for
Emerging Contaminants at Mitchell WTP,
Greensboro, NC
Technical Advisor. HDR has partnered with the
City to investigate and treat many constituents
including PFAS, disinfection by-product (DBPs),
and manganese in their source water. This
partnership has included a major watershed
investigation including community, regulatory,
and stakeholder outreach, treatability
assessment, bench testing powdered activated
carbon (PAC) for PFAS removal and a PFAS
fate and transport model of the Lake Brandt
watershed to provide a treatment decision
framework. This project will build on that
framework and partnership by identifying
defensible treatment goals, and a technology
application required to meet those goals both
in the near term and the long-term with an
uncertain regulatory climate.
In addition to enhanced treated water quality
and public safety, the City is also focused on
other improvements at the Mitchell WTP,
including chemical storage, filter controls,
automation, control areas, a new maintenance
facility, and overall site improvements to
incorporate additional property purchased by
the City.
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City of Williamstown, Williamstown
Water Treatment Plant Improvements,
Williamstown, KY
Technical Advisor. This project consists
of a new 4.0 MGD WTP at a new site
improvements to existing Raw Water Intake
and a new 16-inch raw water main. The new
WTP will have a 50 year useful life and will
include: Chemical Feed &amp; Dispersion
Clarification Filtration System and Advanced
Treatment consisting of 3 carbon contactor
pressure vessels (GAC).
City of Port Townsend, Long-Term 2 Enhanced
Surface Water Treatment Rule (LT2ESWTR)
Compliance Project Phase 2 Water Treatment
Facility Membrane Filtration Pilot Project, Port
Townsend, WA
Pierre assisted the City in pilot testing,
procuring, and designing the membranes for
a new 4 MGD WTP to treat water from two
lakes that have annual algal blooms, regular
taste-and-odor issues, and the occasional
algal toxin detection. Pierre led the process
selection and pilot testing of slow sand filters,
ozone, UV reactors, strainers, and membranes.
Membranes were ultimately selected by the
City with ozone master planned as a future
addition. Afterwards, Pierre was the QC lead
for the review of design documents, project
submittals to the State, and the facility O&M
manual.
City of Las Vegas NM, City of LasVegas
NM WTP Oxidation Filtration Building
Rehabilitation Improvements, Las Vegas, NM
Process Lead. HDR performed both bench scale
and pilot scale testing for the 5.2-MGD City of
Las Vegas NM Surface Water Treatment Plant
along with recycled water using conventional
treatment process and advanced oxidation
treatment processes.
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Scott Joslyn, PE, WTO
Operations Lead

EDUCATION

Bachelor of Science, Civil
Engineering, California
State Polytechnic
University, Pomona
REGISTRATIONS

Professional Engineer
– Civil. CA, #C60929
Wastewater Treatment
Plant Operator, CA,
#WWTPO V-9204
Water Treatment Plant
Operator, CA, #WTO T-3
20696
Water System Operator,
CA, #WDO D-2 15027
PROFESSIONAL
MEMBERSHIPS

Water Environment
Federation, Sacramento
INDUSTRY TENURE

31 Years
OFFICE LOCATION

Sacromento, CA
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Scott has more than 31 years of experience in design, process control, and operation of
water and wastewater treatment plants. He has participated in many plant startups and
master plan testing efforts that required planning, mechanical inspections, and verification
of proper operation of equipment and processes. Scott’s background and experience as a
professional civil engineer, certified Grade V wastewater treatment plant operator brings a
unique owner/operator mindset to his projects due largely to his experience as a municipal
operator and wastewater manager. This allows him to provide recommendations for stress
testing, shutdown, and startup and minimize impacts to plant operations.
RE LE VANT E XPE RIE NCE

City of San Mateo, Nutrient Removal and
Wet Weather Flow Management Upgrade
and Expansion Construction Manager at
Risk (CMAR), San Mateo, CA
Operations Specialist during design of
$400 million in improvements to the San
Mateo/Estero Municipal Improvement
District (EMID) Wastewater Treatment
Plant. Scott developed annual operations
and maintenance (O&M) cost estimates,
and testing operational sequences to
support contractor testing requirements.
The project included a new mechanical/
electrical building with associated piping
for the biological nutrient removal (BNR)
facility, an electrical building for the
headworks facility, a new warehouse,
3.75MVA transformers, 5000A
switchboard, and six new motor control
centers (MCCs).
City of San Mateo, Wastewater Treatment
Plant Optimization, San Mateo, CA
Operations specialist for a study to
optimize the city’s wastewater treatment
plant performance. Performance
optimization recommendations were
developed based on interviews with
city staff and performance evaluation
and comparison to other agencies. The
project included financial and budgetary
evaluation, optimization of wastewater
system warehouse operations and
procedures, optimization of treatment
plant and pumping station maintenance,
optimization of wastewater operation
and maintenance (O&M) data utilization,
optimization of standby duty, optimization
of chemical and electrical usage at
the wastewater treatment facilities,
optimization of sludge processing and

disposal, optimization of wastewater
treatment plant staffing levels, review of
overtime usage, training and succession
planning, and preparation of a summary
report.
Orange County Sanitation District,
Sludge Dewatering, Thickening, and Odor
Control at Plant No. 1 Orange County, CA
Operations Specialist. Scott was the
Operations Specialist during construction
of new centrifuge dewatering, gravity
thickening, and odor control facilities at
Wastewater Treatment Plant No. 1 with
a construction cost of $127 million. Scott
looked at the dewatering and thickening
process and suggested recommendations.
San Jose Water, Montevina Water
Treatment Plant, Los Gatos, CA
Startup Engineer for Contractor 30
mgd water treatment plant upgrade
with flocculation, lamella plates, and
UF filtration, clearwell modifications
including conversion to chloramination.
Ensured processes ran well including
UF cleaning and RO recovery support
system through 30 day testing. Residuals
handing has gravity thickening and
screw press dewatering. Supported
construction with development of startup
construction schedule, control descriptions
and design modifications. Planning
includes commissioning documents,
plant disinfection, startup coordination,
electronic Operations Manual, and
operations support during 30 day
performance test period.
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SCOTT JOSLYN (CONTINUED)
West Basin Municipal Water District,
Water Reclamation Plant, Los Angeles,
CA
Shift supervisor and operator. Scott was
responsible for the startup, operation, and
maintenance of the $190 million state-ofthe-art technology wastewater reclamation
plant. Responsibilities included monitoring,
evaluating, and optimizing process
operating parameters, automatic control
functions, equipment, and instrumentation.
Investigated pump curves and chemical
application rates, and verified flow
calculations. Prepared and implemented
standard operating procedures (SOPs) and
safety procedures. Provided on-the-job
training in the operations and maintenance
of treatment plant processes and
equipment, including lime softening, direct
filtration, microfiltration, reverse osmosis,
backwash reclamation, and dewatering.
Wrote monthly technical reports and
made design change recommendations to
improve the future operation of the facility.

disinfection, and startup coordination,
including development and conducting
process performance tests to ensure plant
meets design requirements. Developed
testing operational sequences to support
contractor testing requirements. Contract
extension included tasks for development
of operating procedures, electronic
operations manual, lock out tag out
procedures and documentation, asset
management coordination, and ongoing
operations support during and after plant
startup.

Santa Clara Valley Water District,
Rinconada Water Treatment Plant
Construction Management, Los Gatos, CA
Operations Specialist. Provided startup
and commissioning for $135 million retrofit
of the Rinconada Water Treatment Plant
so the facility continues to consistently
and uninterruptedly fulfill its role as the
sole provider of drinking water to Santa
Clara County’s west side, and increase its
capacity to 100 mgd. This project involved
replacement and upgrade of all major
plant components. New facilities include
raw water ozonation, flocculation, lamella
plates, new clearwell, chloramination, and
dual media filtration. Work also helped
the district meet increasingly stringent
standards for water quality, seismic
stability, and safety. Provided planning
support, which included preparing
commissioning documents, plant

hdrinc.com
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5355 Mira Sorrento Place, Suite 270, San Diego, California 92121
P. 858.505.1020 F. 858.505.1015

November 5, 2021
Mr. Justin Brazil, Director of Water Quality
Sweetwater Authority
505 Garrett Avenue
PO Box 2328
Chula Vista, CA 91912-2328
Subject:

Cost Proposal for Updates to the Robert A. Perdue Water Treatment Plant Facilities Master Plan

Dear Mr. Brazil and Selection Committee:
Enclosed is Carollo Engineers fee proposal to complete the Master Plan and Design Services for the Perdue Water
Treatment Plant Facilities. Our estimated level of effort to complete the scope of work as presented in the Authority's RFP
and described in our proposal is $274,861. The enclosed fee estimate contains a breakdown by phase, task, our team
members' hourly rates, and labor hours.
All work will be performed on time and materials "not-to-exceed" basis for the agreed amount. We acknowledge that no
additional compensation beyond the total amount negotiated for the scope of work unless changes arc approved in
advance by a written change order issues and signed by the Authority and the Consultant.
Our proposal is a firm offer for a period of ninety (90) days from the date of submittal of the proposal.
Thank you for considering Carollo Engineers for this project. If you have any questions on our proposal or cost proposal,
please do not hesitate to contact me at (714) 376-7298.

Sincerely,
CAROLLO ENGINEERS, INC.

Jim Meyerhofer, PE
Project Manager/Senior Vice President
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COSTS

Costs
HOURLY BILLING RATE SCHEDULE

Rate Schedule

Holidays

The rates provided in the table below will be used
throughout the period of the contract.

Carollo observes the following eight holidays during the
year when offices are closed and all employees have
the day off:

HOURLY RATE SCHEDULE FOR KEY PERSONNEL

 New Year’s Day

STAFF MEMBER

RATE PER HOUR

 President’s Day

Jeff Thornbury

$240

 Memorial Day

Jim Meyerhofer

$240

 Independence Day

Jeff Weishaar

$205

 Labor Day

Issam Najm

$230

 Thanksgiving

Ray Eldridge

$215

Benito Gutierrez

$170

James Doering

$230

Troy Hedlund

$205

Patrick White

$230

Ben Carlisle

$170

 Day After Thanksgiving
 Christmas
Holidays falling on Saturday are observed on the
preceding Friday. Sunday holidays are observed on the
following Monday. Holidays are coordinated with Federal
observance.

Travel Time

CAROLLO // PROPOSAL // NOVEMBER 2021
\\Io-bd-1\BD-DATA\Marketing\Pursuits\Client21(SDO)\SweetwaterAuth\PerdueWTPFacilitiesMasterPlan\Prop1121\Indd\08-Costs

SWEETWATER AUTHORITY // UPDATES TO THE ROBERT A. PERDUE WATER TREATMENT PLANT FACILITIES MASTER PLAN

Under this contract, Carollo will not charge the Authority
for any travel-related expenses.
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COSTS

Sweetwater Authority

Robert A Perdue Water Treatment Plant Facilities Master Plan Update
Level of Effort and Fee Estimate
Role:

PM
PE
Mech.
Struc.
Meyerhofer Weishaar Gutierrez Doering
Billing Rate ($/hr):
$240
$205
$170
$240

Tasks
1
1.1
1.2
1.3
1.4
1.5
1.6
1.7
2
2.1
2.2
3
3.1
3.2
3.3

4
4.1
4.2

5g
5g.1
6
6.1
6.2
6.3
7
7.1
7.2

Kickoff, Data Collection/Review
Kickoff Meeting/Walkthru
Data Review

4
12

Subtotal Task 1

8

Subtotal Task 2
Perdue WTP Process Review
Process and Equipment Inventory and Review
Production Requirement Review
Develop Costs and Prioritization of Recommended Critical
Items/Processes
Subtotal Task 3
Efficiency Improvements
Energy Audit Review
Process, Chemical and Electrical Alternative Development
Subtotal Task 4
New Project Alternatives
On-Site Hypochlorite System
Develop Hypochlorite Alternative
Liquid Ammonium Sulfate
Develop Ammonium Sulfate Alternative
Intake Tower Rehabilitation
Review Plans/Facility
Develop Alternatives to Improve Withdrawal
De-chlorination System
Develop De-chlorination Alternative
Sewage Lift Station Relocation
Develop Relocation Alternatives
Clearwell Replacement
Review Disinfection Requirements
Develop Cleaning/Construction Details
Develop Post-filtration Chemical Injection, Mixing and Monitoring
Alternatives
Chlorinated Filter Bio Evaluation
Evaluate Impact and Develop Alternative
Subtotal Task 5
Recommended CIP Projects
Identify and Rank Projects
Prioritize and Phase
Prepare Capital 60/M Costs
Subtotal Task 6
Prepare Updated Perdue FMP
Draft and Final
Authority Committee and Governing Board Presentations
Subtotal Task 7
Totals:

1)

8
8

6
16
16
8
62

Expenses & Subconsultant Markup
CAD

Clerical

$170

$130

6

4

0

0

0

0

0

Carollo Labor
Cost

Other
Direct
Charges

PECE @ $/hr
$13.00

Sub
Carollo Total Consultants

4

14
12
12
18
16
16
16
104

$
$
$
$
$
$
$
$

2,360
2,460
2,040
3,270
3,280
3,280
3,560
20,250

$
$
$
$
$
$
$
$

182
156
156
234
208
208
208
1,352

$
$
$
$
$
$
$
$

500
660
1,160

$
$
$
$
$
$
$
$

3,042
3,276
2,196
3,504
3,488
3,488
3,768
22,762

0

24
4
28

$
$
$

4,920
820
5,740

$
$
$

312
52
364

$
$
$

165
165

$
$
$

5,397
872
6,269

80
28

$
$

17,520
5,320

$
$

1,040
364

$
$

-

$
$

18,560
5,684

0

88
196

$
$

17,760
40,600

$
$

1,144
2,548

$
$

-

$
$

0

32
80
112

$
$
$

6,280
15,560
21,840

$
$
$

416
1,040
1,456

$
$
$

-

12
12

30

Total
Hours

Task Subtotals

2,500
2,500

$
$
$
$
$
$
$
$

3,042
3,276
2,196
3,504
3,488
3,488
6,268
25,262

$

-

$
$
$

5,397
872
6,269

$

2,500

$
$

21,060
5,684

18,904
43,148

$

2,500

$
$

18,904
45,648

$
$
$

6,696
16,600
23,296

$
$

2,500
2,500

$
$
$

6,696
19,100
25,796

$
$

8

8

8
4
12

8

0

0

16
4

16
8

16
16

8

16

8
28

24
48

36
68

4
12

8
24

8
8

8
24
32

16
36
52

0

8
8
16

4

12

36

4

4

60

$

11,180

$

780

$

-

$

11,960

$

11,960

4

12

36

4

4

60

$

11,180

$

780

$

-

$

11,960

$

11,960

4

4
16

4
24

8

24
72

$
$

4,780
13,920

$
$

312
936

$
$

-

$
$

5,092
14,856

$
$

5,092
19,856

2

16

24

4

4

50

$

9,480

$

650

$

-

$

10,130

$

10,130

12

36

4

4

4

60

$

11,180

$

780

$

-

$

11,960

$

11,960

4
4

8
12

8

4

16
36

$
$

3,140
6,820

$
$

208
468

$
$

-

$
$

3,348
7,288

$
$

5,848
7,288

8

16

24

4

52

$

10,240

$

676

$

-

$

10,916

$

10,916

4
30

8
104

12
216

4
28

0

32
462

$
$

6,280
88,200

$
$

416
6,006

$
$

-

$
$

6,696
94,206

$
$

9,196
104,206

4
2
4
10

24
12
8
44

36
16
24
76

$
$

12,000
5,660

$
$

832
390

$
$

-

$
$

12,832
6,050

$
$

12,832
6,050

$

17,660

$

1,222

$

-

$

18,882

-

$

18,882

8
8
16

44
16
60

38,664
10,134
48,798

108

362

274,861

4

8
8

28

4

0

0

0

8

0

0

8
16

0

0

4
4

8
8

8

24

0

4
32

$

$

5,000

2,500

$ 2,500 1)
$ 10,000

0

0

0

0

0

0

64
30
36
130

72
16
88

8

8

4

12

12

8

8

4

12

12

20
8
28

188
48
236

$
$
$

35,220
8,960
44,180

$
$
$

2,444
624
3,068

$
$
$

1,000
550
1,550

$
$
$

38,664
10,134
48,798

$

-

$
$
$

538

48

76

28

28

48

32

1,268

$

238,470

$

16,016

$

2,875

$

257,361

$

17,500

$

$
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5
5a
5a.1
5b
5b.1
5c
5c.1
5c.2
5d
5d.1
5e
5e.1
5f
5f.1
5f.2
5f.3

Project Management
Workplan
Status Meetings
Meeting Minutes
Monthly Progress Reports
Project Coordination
Problem Resolution
Agency Contacts

Carollo Engineers Labor
EI&C
Con. Rev. QA/QC
Hedlund
Carlyle
White
$240
$170
$240

Note: Lab Costs Not Included.
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ATTACHMENT 10

Fee Proposal for

Updates to the Robert A. Perdue
Water Treatment Plant Facilities
Master Plan
November 5, 2021
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Hazen and Sawyer
11260 El Camino Real, Suite 102
San Diego, CA 92130 • 858.764.5520

November 5, 2021
Justin Brazil
Director of Water Quality
100 Lakeview Ave.
Spring Valley, CA 91977
Re:

Request for Proposals for:
Updates to the Robert A. Perdue Water Treatment Plant Facilities Master Plan

Dear Mr. Brazil:
The following table provides a breakdown of our proposed fee for the Robert A. Perdue Water Treatment
Plant Facilities Master Plan Update. A detailed fee estimate is included in Attachment A. The fee estimate
is based on the proposed scope of work included in the Authority’s RFP considering the assumptions
presented below.
Fee Estimate Summary
Task

Description

Total Cost

Base Fee
1

Project Management and Meetings

2

Kick-off Meeting, Data Collection and Review

3

Review of Current Perdue WTP Process

$58,912

4

Review Opportunity for Improving Efficiency

$42,616

5

Project Evaluations

$84,602

6

Recommend CIP Program

$35,796

7

Prepare Updated Perdue FMP

$43,189

TOTAL BASE FEE

$27,498
$7,246

$299,859

Optional Services
8.1

Plant Condition Assessment

$51,416

8.2

Filter Surveillance

$12,280
$363,555

Job no
1014-069

TOTAL BASE FEE PLUS OPTIONAL ITEMS

hazenandsawyer.com
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Fee Estimate Base Assumptions
1. Ten-month project design duration.
2. In person attendance by Project Manager and virtual attendance at kick-off meeting by other team
members.
3. A total of 10 other project meetings.
4. Task 3.1 Field Condition Site Visits includes time for one, two-day, two-person site inspection to
perform condition assessment of critical plant components identified by SWA.
5. Task 3.2 Age/Condition Assessment includes condition assessment of up to 150 assets inspected
in the field and a desktop age and maintenance history-based assessment for remaining plant
assets included in SWA asset management system. Updates to SWA’s asset inventory are not
included.
6. Tasks 5.1, 5.2, and 5.4. It is assumed SWA will provide will proved O&M cost for existing
systems.
7. Cost Estimates will be AACE Class 4 Estimates for Feasibility of Study based level of effort.
Optional Service Assumptions
1. Task 8.1 Plant Condition Assessment includes field condition assessment of remaining plan
assets not inspected under Task 3.1, review and analysis of filed data and gap closure analysis.
2. Task 8.2 Filter Surveillance includes 2 days of on-site filter surveillance work to benchmark
current filter conditions and backwash practices and empower SWA staff with skills to selfperform this vital maintenance task in the future. This may be especially helpful when
considering the use of chlorinated backwash and documenting effectiveness of biological
filtration. A technical memorandum will be issued that details the results of the filter surveillance
and recommendations for any operational modifications that may help optimize filter operations
for current and anticipated future conditions. A copy of training materials and the data collection
spreadsheet will also be provided.
As indicated in our proposal our fee, some adjustment may be necessary to the level of effort as we
develop a more precise scope during contract negotiations with SWA. We are prepared to discuss these
items with you during contract negotiations.
Sincerely,

Silvana Ghiu PhD, PE
Project Manager

Jack Adam PE
Principal-In-Charge

Page 2 of 2
hazenandsawyer.com
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Attachment A - Detailed Fee Estimate

Project-inCharge

Project Management and Meetings
Project Management and Design Team Coordination (10 months)
Monthly Progress Reports and Invoicing
Project Meetings (10 meetings)
TASK 1 - SUBTOTAL
Task 2: Kick-off Meeting, Data Collection and Review

Project
Manager

0

56
10
20
86

10
10

8
8

0

0

4
4
8

2
4
6

4
4

4
4

8

16

8

Task 1:
1.1
1.2
1.3

2.1 Kick-off Meeting
2.2 Data Collection and Review

0
2

TASK 2 - SUBTOTAL

2

Specialist
WQ/Proces
s
/Outlet

Senior TA
QA/QC

Task Lead

Senior
Assoc

Associate

0

0

Principal

Assistant
Engineer

0

0

0

8
8

Senior
Designer

Hazen
Labor
Hours

0

56
10
38
104

0

8
24
32

0

32
0
18
76
36
34
72
268
34
94
88
216

Labor
Cost

ODC's

$

$14,280 $
$2,550 $
$9,618
26,448 $

$

$2,042
$5,204 $
7,246 $

Subtotal

-

-

Gillingham
Water

$

$14,280
$2,550
$9,618 $
26,448 $

$

$2,042
$5,204
7,246 $

1,000
1,000

Sub Markup
GrandTotal
Subtotal

$

$0
$0
$50
50 $
$0
$0

-

$14,280
$2,550
$10,668
27,498

$

$2,042
$5,204
7,246

$

$11,496
$0
$3,350
$14,110
$7,150
$8,686
$14,120
58,912

$

$7,758
$17,170
$17,688
42,616

$

$13,692
$13,692
$12,866
$8,860
$6,750
$14,010
$14,732
84,602

$

$150
$50
200 $

$23,218
$12,578
35,796

$0
$0
$25
25 $

$26,588
$9,892
$6,709
43,189

$

-

Task 3: Review of Current Perdue WTP Process
3.1 Field Condition Site Visits
3.2 Age/Condition Assessment
Risk Methodology
Perform Assessment
Calculate Remaining Useful Life
3.3 Regulatory Compliance Review
3.4 Develop Replacement Recommendations and Cost
TASK 3 - SUBTOTAL
Task 4: Review Opportunities for Improving Efficiency
4.1 Review Current Operations
4.2 Develop Process Efficiency Alternatives
4.3 Recommend Efficiency Improvements and Cost
TASK 4 - SUBTOTAL
Task 5: Project Evaluations
On-Site Sodium Hypochlorite Generation
Liquid Ammonium Sulfate Conversion
Intake Tower Refurbishment
Filter to Waste/Clearwell Drain De-Chlorination Facilities
Sewage Lift Station Relocation
Clearwell Replacement
Chlorinated Filter Backwash
TASK 5 - SUBTOTAL
Task 6: Recommend CIP Program

2
2
2
2
8

8
24
8
16
16
80

2
2

16
12

8
8

4

28

0

0

4
4
2
4
2
2
4
22

0

12
52

0

8
8

8
8
16

24
8
32

8
8
16

20
8
4
32

8
2
2
12

16

0

0

0

8
8

5.1
5.2
5.3
5.4
5.5
5.6
5.7

6.1 Develop CIP Projects
6.2 Prioritize and Schedule Improvements
TASK 6 - SUBTOTAL

18
16

8
32
10

8

24
58

0

24
74

0

24
32
56

8
24
16
48

32
24
56

0

20
20
20
16
16
32

8
8
12
8
8
16

124

60

68
68
66
48
38
78
64
430

0

96
56
152

16
32
8
8
16
12
12
16

8
8
8
8
20
16
68

8
8
8
8
4
8
8
52

8
8
8
4

24
52

12

12

8

12

12

8

24
24
48

$

3,000

$

$8,496
$0
$3,350
$14,110
$7,150
$8,686
$14,120
55,912

$

-

$

$11,496
$0
$3,350
$14,110
$7,150
$8,686
$14,120
58,912

$
$
$

3,000

$
$
$

-

$

$7,758
$17,170
$17,688
42,616

$
$
$
$

-

$
$
$
$

7,758
17,170
17,688
42,616

$
$
$
$

-

$

$13,692
$13,692
$12,866
$8,860
$6,750
$14,010
$14,732
84,602

$
$
$
$
$
$
$
$

-

$
$
$
$
$
$
$
$

13,692
13,692
12,866
8,860
6,750
14,010
14,732
84,602

$
$
$
$
$
$
$
$

-

$

$20,068 $
$11,528 $
31,596 $

-

$

$20,068 $
$11,528 $
31,596 $

$

$26,588
$9,892
$4,184
40,664

$26,588
$9,892
$6,184
42,664

$

3,000
1,000
4,000

$0
$0
$0
$0
$0
$0
$0
$

$0
$0
$0

$

$0
$0
$0
$0
$0
$0
$0

$

-

Task 7: Prepare Updated Perdue FMP
7.1 Prepare Draft FMP
7.2 Prepare Final FMP
7.3 Committee and Board Presentation

Task 8

12
8
TASK 7 - SUBTOTAL

2
2

20

8
4
4
16

12
4

16
4
20

48
16
8
72

TOTAL BASE FEE (TASK 1-7)

4

44

160

188

140

108

178

TASK 8 - SUBTOTAL

0

16
20
36

40

2
2

32
8
40

40

2
2

40

40

0

120
8
128

TOTAL BASE FEE (TASK 1-8)

4

46

162

228

176

148

218

128

510

16
4
20

140
50
20
210

128

382

80

1412

0

248
40
288

$

80

1700

$

$
$
$
$

2,000
2,000

$

$

5,000

$

$47,416 $
$9,780 $
57,196 $

4,000
2,500
6,500

$

$

11,500

$

289,084

294,084

$
$
$
$

500
500

$

$

5,500

$

275

$

299,859

Optional Services

8.1 Plant Condition Assessment
8.2 Filter Surveillance

346,280

$51,416 $
$12,280 $
63,696 $
357,780

$

-

$0
$0
$

-

$

5,500

$

275

$

$51,416
$12,280
63,696
363,555
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ATTACHMENT 11

November 5, 2021
Sweetwater Authority
Mr. Justin Brazil, Director of Water Quality
505 Garret Avenue
Post Office Box 2328
Chula Vista, CA 91912-2328
RE:

Proposal for Updates to the Robert A. Perdue Water Treatment Facilities Master Plan

Dear Mr. Brazil,
HDR Engineering, Inc. (HDR) has developed a fee proposal for the services being requested by the
Sweetwater Authority. The Authority requested professional services related to Perdue Facilities
Master Plan Update. The professional services associated with the work were described in the
proposal and be further detailed in a scope of work document to be provided upon selection. This fee
proposal includes a breakdown of our proposed hours and fee. We are prepared to negotiate the fee
based on our mutual understanding of the project. Also attached are our proposed hourly rates for
this project.
We are excited about this opportunity to collaborate with you and your staff. If you have any
questions or need additional information, please contact Leanne Hammond at (858) 712-8203 or
Leanne.Hammond@hdrinc.com.
Sincerely,
HDR Engineering, Inc.
Anna Lantin, PE					
Southern California Operations Manager,		
Vice President

Leanne Hammond, PE, ENV SP
Project Manager

hdrinc.com
591 Camino de la Reina, Suite 300, San Diego, CA 92108-3104
T 858.712.8400 F 858.712.8333
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H D R R ATE SC H E DU LE FO R 2022
Project Principal

$325/hour

Quality Manager/Quality Reviewer

$325/hour

Project Manager

$300/hour

Senior Engineer

$255/hour

Project Engineer

$210/hour

Project Professional

$175/hour

Assistant Engineer

$155/hour

Staff Engineer

$130/hour

Senior CADD | GIS Technician

$180/hour

CADD | GIS Technician

$140/hour

Document Specialist

$125/hour

Accountant

$200/hour

Project Accountant

$120/hour

Project Administration | Clerical

$105 /hour

Direct expenses will be invoiced at cost. Mileage will be based on the
Federal travel regulations in place at the time of travel. These services
will be based on the design and phasing elements of the project. Our fee
proposal does not include any permitting fees and charges.
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Sweetwater Authority
Perdue WTP Facilities Master Plan
Estimated Level of Effort and Fee
NO.

TASK DESCRIPTION

1

1

Client Billing Rates

2

Kickoff Meeting, Data Collection & Review

3

Review of Current Perdue WTP Processes

4

Review Opportunities for Improving Efficiency

Subtotal 2 | Kickoff Meeting, Data Collection & Review
Subtotal 3 | Review of Current Perdue WTP Processes
Subtotal 4 | Review Opportunities for Improving Efficiency

Labor

Direct
Costs
Calc

Total
Calc

4

40

0

0

0

12

0

28

0

10

36

130

26,320

342

26,662

0

12

0

0

12

12

0

20

0

0

8

64

13,940

182

14,122

0

24

0

0

44

44

0

76

6

0

0

194

42,690

555

43,245

0

12

0

0

24

0

0

40

8

0

0

84

17,240

224

17,464

0

56

14

0

112

112

52

168

14

0

0

528

119,140

1,550

120,690

0

4

0

0

0

0

24

40

4

0

0

72

11,940

156

12,096

6

70

0

12

54

32

0

62

40

0

0

276

64,810

842

65,652

10

218

14

12

246

212

76

434

72

10

44

1,348

Recommend Projects for Capital Improvements
Subtotal 6 | Recommend Projects for Capital Improvements

7

Total
Labor
$220

Project Evaluations, Recommendations, Estimates
Subtotal 5 | Project Evaluations, Recommendations, Estimates

6

FEE (DOLLARS)

Project Management
Subtotal 1 | Project Management

5

Principal
$325

LEVEL OF EFFORT (HOURS)
Sr
Project
Quality
Quality Technical
Senior
Project
Staff Document
Project
Manager Manager Reviewer
Expert Engineer Engineer Engineer Specialist Accountant Coordinator
$300
$325
$325
$310
$255
$210
$130
$125
$200
$120

Prepare the Updated Perdue FMP
Subtotal 7 | Prepare the Updated Perdue FMP

TOTAL, hours
TOTAL, dollars

C:\Users\dgipson\DJGFiles\Pursuits\Sweetwater\2021 Perdue MP\Fee Estimate\Perdue Fee Estimate DG_lmh_RC DG.xlsx\Fee

296,080

3,851 299,931
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TO:

Governing Board (Engineering, Capital, and Development Services Committee)

FROM:

Carlos Quintero, General Manager
Jennifer Sabine, Assistant General Manager
Ron Mosher, Director of Engineering
Erick Del Bosque, Engineering Manager

DATE:

November 23, 2021

SUBJECT: Consideration of Recommendations from Loveland Dam’s Valve Replacement
Alternatives Analysis Report
SUMMARY
At its May 26, 2021 meeting, the Board directed staff to assign the design of Loveland Dam’s
Valve Replacement project to the Authority’s as-needed dam consultant, GEI Consultants,
Inc. (GEI) after obtaining a cost proposal from GEI and negotiating a scope of work and fee
for design.
Before initiating design, the consultant’s first task was to perform a valve replacement
alternative analysis to evaluate different types of valves for replacement of the current valves,
and reservoir control methods during construction. GEI has completed the valve replacement
alternative analysis, and the findings and recommendations are summarized below. The
alternatives analysis report is enclosed for reference.
Loveland Dam contains two valves on the only outlet works structure: a 36-inch by 30-inch
reducing butterfly valve that functions as a guard valve and a 30-inch fixed cone valve that
functions as a flow regulating and energy dissipating valve. Both valves are the original
valves installed approximately 76 years ago and are nearing the end of its service life. Before
the guard valve is removed for replacement, a method to control water stored in Loveland
Reservoir must be implemented because the valves to be removed for replacement are the
only means to retain water in the reservoir. Five different alternatives for reservoir control
during valve replacement were analyzed, and these are described below.
Reservoir Control Alternatives
Alternative 1 – Lower Reservoir Water Level to Below Intake Structure
This alternative involves lowering the reservoir water level to an elevation of 1,200 feet,
approximately 15 feet below Loveland Dam’s intake structure. The intake structure is at an
elevation of 1,215 feet. Water stored above this elevation could be released through the
outlet works as part of a scheduled water transfer to Sweetwater Reservoir if sufficient water
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Memo to: Governing Board (Engineering, Capital, and Development Services Committee)
Subject: Consideration of Recommendations from Loveland Dam’s Valve Replacement
Alternatives Analysis Report
November 23, 2021
Page 2 of 13
is stored in Loveland Reservoir to consider a water transfer. Water stored below the intake
structure to an elevation of 1,200 feet would need to removed using a siphon or pumping
system. If this method of reservoir control were to be pursued, approximately 50 acre-feet
(AF) of water would remain in the reservoir. The environmental and social impacts of almost
completely emptying the reservoir would likely need to be evaluated. Animal species
dependent on the reservoir would be affected, in addition to recreational activities associated
with Loveland Reservoir’s Fishing Program. Also, the boat ramp at Loveland Reservoir does
not extend below an elevation of 1,297 feet, so staff would lose its ability to patrol the
reservoir by boat and would lose access to the reservoir’s South Saddle Dam until the water
level in the reservoir increases to the bottom of the boat ramp. The South Saddle Dam needs
to be inspected by staff twice per year at a minimum and once per year by the Department of
Water Resources, Division of Safety of Dams (DSOD). Figures 12 and 13 of the enclosed
report depict Alternative 1.
Alternative 2A – Install Cofferdam to Block Intake Structure
This alternative involves installing a semi-circular cofferdam around the entire intake
structure, following lowering of the reservoir water level to an elevation of 1,300 feet. Special
anchors and seals would be required to attach the cofferdam to the upstream face of the dam
and to limit leakage of reservoir water into the area enclosed by the cofferdam. This
alternative does not involve entry of workers into the area enclosed by the cofferdam, but
would prevent reservoir water outside of the cofferdam from entering the outlet works conduit
and allow the conduit to be drained for replacement of the valves in dry conditions.
Installation of a cofferdam would need to done in the dry season, when there is little
possibility of reservoir level increases due to runoff from storms. Barge(s) would be required
to transport the cofferdam and lower it into position, likely in sections, using a crane from the
barge(s). The existing boat ramp at the reservoir might need improvements to allow
launching of large barge(s) into the reservoir required to perform the work. Divers would be
needed to assemble the cofferdam underwater, secure it in place, and remove it once the
replacement valves would be installed. However, creating a proper seal between the
cofferdam and the upstream face of the dam would be complicated because the face of the
dam is curved in both the vertical and horizontal directions, and the upstream face of the dam
might have irregularities and does not have a smooth surface. Figure 14 of the enclosed
report depicts Alternative 2A.
Alternative 2B – Block Bar Screens on Intake Structure
This alternative involves blocking the five rectangular bar screen openings in the intake
structure with steel plates, following the lowering of the reservoir water level to an elevation of
1,300 feet. This alternative would prevent reservoir water from entering the conduit and allow
the conduit to be drained for replacement of the valves in dry conditions. The steel plates
would be reinforced with steel ribs as needed to resist the reservoir water pressures. Special
anchors and seals would be required to attach the steel plates to the concrete surfaces of the
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intake structure, and to limit leakage between the steel plates and concrete surfaces.
Installation of the steel plates would need to occur in the dry season when there is little
possibility of reservoir level increases due to runoff from storms. A barge would be required to
transport the steel plates to the dam and lower them into position using a crane from the
barge. Divers would be needed to assist securing the steel plates into position and removing
them after replacement of the valves. One of the main challenges with this alternative is
placing a steel plate to block the bottom opening of the intake structure because the plate
would need to be lowered with the crane from the barge and then lifted into an alcove on the
underside of the intake structure to secure it into position. Because of this complication, this
alternative was not considered further by GEI. Figure 15 of the enclosed report depicts
Alternative 2B.
Alternative 2C – Block Conduit Entrance at Intake Structure
This alternative involves blocking of the upstream end of the cast iron outlet works conduit
with a steel plug, following lowering of the reservoir water to an elevation of 1,300 feet. This
alternative would prevent reservoir water from entering the conduit and allow the conduit to
be drained for replacement of the valves in dry conditions. Removal of the top bar screens at
the intake structure would be required, approximately a 5-foot by 10-foot opening, and
potentially removal of the front bar screen, approximately a 6-foot by 10-foot opening, and
lowering a specially designed steel plug into position in front of the bell-mouth upstream end
of the conduit. A pressure equalization valve and air vent pipe would be installed in the steel
plug to allow for dewatering and refilling of the conduit. Installation of the steel plug would
need to occur in the dry season when there is little possibility of reservoir level increases due
to runoff from storms. Divers would need to assist with the removal of the bar screens, and
installation and removal of the plug. Uncertainties with this alternative include the condition of
the bar screens and the bell-mouth conduit. The bell-mouth conduit would need to be
inspected to ensure that the inner surface is suitable for attachment of the steel plug. The bar
screens should also be inspected to determine their condition. Figure 16 of the enclosed
report depicts Alternative 2C.
Alternative 3 – Install Downstream Line Stop
This alternative involves blocking the downstream end of the cast iron conduit with a line
stop. A large advantage of this alternative is that it does not involve underwater work. The
line stop alternative involves making a “hot tap” into the pressurized conduit using a special
tee attachment, installing an expandable head or plug (line stop) through the hot tap to block
flow through the conduit, removing the line stop following replacement of the downstream
valves, and installing a blind flange to seal the hot tap opening in the conduit. GEI visited
Loveland Dam on August 9, 2021, to assess the feasibility of installing a line stop within the
confines of the valve house, and installation of the line stop was judged to be feasible. The
line stop would be installed just upstream of the guard valve. Currently, concrete stairs and a
platform encase the outlet conduit immediately upstream of the guard valve; the concrete
stairs and platform would need to be removed so that the steel tee, split into two sections,
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could be attached to the outer surface of the cast iron pipe. Special care would need to be
taken during the removal of the concrete stairs and platform to prevent damage to the cast
iron pipe. Any remaining thin layers of concrete surrounding the pipe would need to be
smoothened to ensure a proper seal between the pipe and steel tee. The steel tee would
remain in place after replacement of the valves, and the opening where the line stop would
be inserted and removed would be capped with a blind flange. The method of delivery of the
line stop and steel tee sections to the valve house would be via helicopter. The existing Ibeam hoisting system secured to the ceiling of the valve house, meant for carrying large
loads, seems inadequate and would require improvements to carry the line stop and steel tee
sections into the valve house. One uncertainty regarding this alternative is the condition of
the cement-mortar lining of the cast iron pipe. The line stop would be expanded inside the
pipe to seal against the lining, so if there is a defect in the lining or it has been worn out by
the high water velocities inside the pipe during water transfers to Sweetwater Reservoir, then
there is the potential for some leakage. An underwater Remote Operated Vehicle video
inspection of the conduit should be conducted to determine the condition of the cementmortar lining at the location where the line stop would be installed. Figures 17 – 19 of the
enclosed report depict Alternative 3. Appendix D of the enclosed report includes typical line
stop installation procedures and components.
Comparison of Reservoir Control Alternatives
The five reservoir control alternatives were compared based on a qualitative assessment of
the following screening categories:
•
•
•
•
•
•

Technical feasibility
Construction cost
Potential water loss cost
Constructability
Environmental and social impacts
Operational impacts

The qualitative assessment was limited to assigning a subjective, relative ranking to each
alternative based on judgement according to the following simplified scale:
•
•
•
•

Relatively favorable
Neutral
Relatively unfavorable
Infeasible

Table 1 of the enclosed report shows the simplified scale for each of the screening categories
on every reservoir control alternative. Based on Table 1 of the enclosed report, the ranking of
the reservoir control alternatives described above is as follows:
1. Alternative 3 – Install Downstream Line Stop
2. Alternative 2C – Block Conduit Entrance at Intake Structure
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3. Alternative 2A – Install Cofferdam to Block Intake Structure
4. Alternative 1 – Lower Reservoir Water Level to Below Intake Structure
5. Alternative 2B – Block Bar Screens on Intake Structure
Guard Valve Replacement Alternatives
GEI considered several different types of valves for replacing both the guard valve and the
flow regulating valve. Technical considerations included selection of appropriate valves that
will be subjected to a maximum static hydraulic head of 61 pounds per square inch (psi),
equivalent to a 140-foot height of water.
As mentioned above, the existing guard valve is a 36-inch by 30-inch reducing butterfly valve.
This type of valve is not an ideal valve selection as a guard valve because the butterfly disc
on the valve causes irregular turbulent flow streams as water passes through the valve,
which results in poor hydraulic conditions as flow passes through the flow regulating valve,
such as pulsing, vibrations, and cavitation. Ideally, the distance between both valves would
need to be several pipe diameters to allow dissipation of turbulent flow streams; however,
providing sufficient separation between both valves to reduce turbulent flow streams at the
flow regulating valve is not feasible within the confines of the valve house. Extending the
valve house to accomplish this was judged to be impractical. Eliminating the size reducing
component of the guard valve would alleviate some of the turbulent flows, but having a 36inch guard valve and a 36-inch flow regulating valve to match the size of the upstream
conduit would increase the costs for valve replacements and extra space would be required
within the valve house. Larger valves would also weigh more and a structural analysis of the
valve house would be required to determine the adequacy of the valve house floor to support
the extra weight. Therefore, 36-inch valves were not considered further in the valve
replacement analysis and only 30-inch valves were further considered in the alternatives
summarized below.
Alternative 1 – Butterfly Valve
Replacing the existing reducing butterfly valve with a standard butterfly valve would be similar
to the existing layout, but a reducer fitting would be required upstream of the valve to
transition from the 36-inch conduit to a 30-inch valve. Butterfly valves tend to be more
economical than other types of valves of the same size and have ease of maintenance and
reliability. A key disadvantage is that the closure disc is always in the flow path, even when
the valve is fully opened. To mitigate the effects of the disc on downstream turbulence,
butterfly valves with different types of disc were considered: dished disc, solid bi-plane disc,
and flow-thru disc. Pictures of these types of valves are included in page 4-3 of the attached
report. The pros and cons of using a butterfly valve as a guard valve are listed below.
Pros:
• Relatively inexpensive to purchase, install and maintain.
• Similar to current valve, but not reducing.
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Cons:
• Hydraulically not ideal.
• Increased seat/seal wear since the disc is directly in the flow path, causing leakage
when the valve is closed.
• Cavitation potential at high flow velocities.
• Flow velocities usually limited between 25 to 30 feet per second (fps). More
information on flow velocities is provided further below.
Alternative 2 – Ball or Spherical Valve
Ball valves and spherical valves operate similarly in that they open and close with a quarterturn rotational motion of the internal disc to stop or start flow and both provide an
unobstructed flow path through the valve. Spherical valves are commonly used for higher
pressure applications and are typically more expensive than ball valves. Both types of valves
are bulky and very heavy, but a ball valve would be better suited for Loveland Dam than a
spherical valve because it is less costly and meets the need for the maximum hydraulic head
of 61 psi referenced further above., Based on these factors, a spherical valve was not
considered further. Pictures of a ball valve and a spherical valve are included in page 4-4 of
the enclosed report. Pros and cons for using a ball valve are listed below.
Pros:
• Hydraulically superior to a butterfly valve for full-open position because of
unobstructed flows through the valve.
Cons:
• Bulky and very heavy and would require more space in the valve house.
• Costlier than a butterfly valve of the same size.
• The construction of a ball valve is more complicated than that of a butterfly valve,
which could lead to increased maintenance, although this is not clear yet.
Alternative 3 – Knife Gate Valve
Standard knife gate valves are typically designed for fully open-closed positions only and not
designed for throttling flows, so this type of valve could close against flow in an emergency,
but the valve would likely vibrate and cavitate when closing under high velocity flows.
Throttling knife gate valves are available but are more expensive than standard knife gate
valves. The valve has a large stem that raises and lowers to open and close the valve, and
the valve stem length needs to be considered due to limitations of the vertical spacing within
the valve house. The I-beam hoisting system secured to the ceiling of the valve house and
the roof on the valve house might require modifications to accommodate the length of the
stem. A non-rising valve stem option is available, which would shorten the stem length, but
this configuration is not recommended under high velocity conditions such as those seen
during water transfers from Loveland Reservoir to Sweetwater Reservoir. A picture of a knife
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gate valve is included in page 4-5 of the enclosed report. Pros and cons of using a knife gate
valve are listed below.
Pros:
• Unobstructed flow when fully opened; reduced turbulent flows at the flow control
valve.
• Simple operation and low maintenance.
Cons:
• The long valve stem will result in a challenging installation in the valve house.
• Nominally heavier than a butterfly valve.
Comparison of Guard Valve Replacement Alternatives
The three guard valve replacement alternatives were compared based on a qualitative
assessment of the following screening categories:
•
•
•
•
•

Hydraulic performance
Weight
Valve house fit
Valve cost
Maintenance

The qualitative assessment was limited to assigning a subjective, relative ranking to each
alternative based on judgement according to the same simplified scale used for the reservoir
control alternatives. Table 2 of the enclosed report shows the simplified scale for each of the
screening categories on every guard valve alternative. The selection of an appropriate guard
valve depends in part on the type of flow control valve located downstream and the distance
between the two valves. The most promising configurations of guard valve and flow control
valve are mentioned further below.
Flow Control Valve Replacement Alternatives
In the same manner as in the guard valve replacement alternatives described above, GEI did
not consider further any 36-inch flow regulating valves for replacement of the existing 30-inch
fixed cone valve. The alternatives described below all consist of 30-inch valves. In addition to
the technical considerations mentioned above in the Guard Valve Replacement Alternatives
section, it was assumed that the required flow capacity of a flow control valve would need to
be 350 cubic feet per second (cfs), based on the maximum flows during water transfers to
Sweetwater Reservoir. However, a slightly higher capacity would provide for additional
emergency drawdown capability. Other technical considerations include energy dissipation
capability because the existing fixed cone valve provides good energy dissipation and limits
erosion potential of the downstream streambed. However, energy dissipation, although
important, is less of a factor as the other technical considerations already mentioned because
the downstream streambed below the outlet works is subjected to much higher erosive forces
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when the reservoir spills over the center spillway, and significant erosion of the streambed
has not been observed during past reservoir spills.
Eight different alternatives were considered for replacing the flow control valve:
•
•
•
•
•
•
•
•

Fixed cone
Butterfly
Jet-flow gate
Throttling knife gate
Multi-hole variable orifice
Plunger
Sleeve
Needle, Tube, Hollow-Jet

These alternatives are described in detail in pages 4-6 through 4-15 of the enclosed report.
For the purposes of this memo, only the two most promising alternatives are described
below.
Alternative 1 – Fixed Cone Valve
A fixed cone valve is the existing flow regulating valve at Loveland Dam. The alternative
consists of replacing the valve with a similar fixed cone valve of the same size. A key
advantage of this alternative is that Authority staff is already familiar with this type of valve,
how it operates, and maintenance needs. The valve operates by means of a linear traveling
sleeve that moves over a stationary valve body to open and close the valve. Flow through the
valve is regulated by moving the sleeve further out to increase flow or moving the sleeve into
the body of the valve to decrease flow. Discharged water sprays in a wide hollow dispersive
pattern, providing excellent energy dissipation. A picture of a fixed cone valve can be seen in
page 4-8 of the enclosed report. Pros and cons of using a fixed cone valve are listed below.
Pros:
•
•
•
•

Precise flow regulation.
Excellent energy dissipation.
Valve type familiar to Authority staff.
Accessible mechanical linkage.

Cons:
• Expensive due to fabrication complexity.
• Sliding surface must be maintained lubricated and packing maintained for smooth
operation.
• The valve has vanes holding the fixed cone in place can cause flow shedding as water
passes over them. As the water reaches critical discharge, irregular shedding can
cause destructive resonances. Vibration analysis could be needed to determine the
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•

adequate thickness of the vanes in relation to the valve body. It is important to note
that this has not been an issue with the existing fixed cone valve.
A butterfly guard valve must have adequate upstream distance to prevent flow
turbulence at the fixed cone valve and potential vibration of flow passes through the
valve.

Alternative 4 – Throttling Knife Gate Valve
This alternative is similar to the knife gate valve described above, but the difference is that a
throttling valve as opposed to a standard valve would allow for regulating the flow. This type
of valve has been successfully used at other dams. A key consideration is that the valve
house roof may have to be modified to accommodate the large stem component of the valve.
A picture of a throttling knife gate valve can be seen in page 4-11 of the enclosed report. Pros
and cons of using a throttling knife gate valve are listed below.
Pros:
•
•

Precise flow regulation.
Similar in operation to a jet-flow valve, but with lower purchase cost. Potentially less
expensive than a fixed cone valve.

Cons:
• Concentrated flow stream at valve exit.
• Metal seats needed to accommodate high velocity jet.
• Modification of the valve house may be needed to fit valve stem.
Comparison of Flow Control Valve Replacement Alternatives
The eight flow control valve replacement alternatives were compared based on a qualitative
assessment using the same screening categories mentioned above in the Comparison of
Guard Valve Replacement Alternatives section, with the addition of energy dissipation as one
of the screening categories. The same qualitative assessment and simplified subjective
ranking described above for the reservoir control alternatives section was used. Table 3 of
the enclosed report shows the simplified scale for each of the screening categories on every
flow control valve alternative. The most promising configurations of guard valve and flow
control valve are mentioned below.
Potential Valve Configurations in Valve House and Comparison
There are numerous potential valve layout combinations given the many guard and flow
control valve alternatives analyzed by GEI. Seven valve configurations are included and
described in pages 4-16 through 4-21 of the enclosed report. Table 4 of the report shows a
matrix comparing the seven valve configurations based on the qualitative assessment
previously described and the same simplified ranking system described above was used.
Based on this analysis, the two most promising valve configurations appear to be:
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•
•

30-inch knife gate valve with 30-inch fixed cone valve (See Figure 22 of enclosed
report)
30-inch butterfly valve with 30-inch throttling knife gate valve (See Figure 26 of
enclosed report)

Other Considerations
•

Installation: It is anticipated that a helicopter would be needed to transport the
replacement valves and other heavy components to the dam site, as well as removal
of the existing valves and potentially other heavy components from the site. The
existing I-beam hoisting system would most likely require improvements to
accommodate the large loads for the valves and other materials and equipment, and
might require a reconfiguration if either the standard or the throttling knife gate valves
are used as the guard valve and flow control valve, respectively. A temporary platform
adjacent to the valve house would be needed to facilitate valve removal, transporting,
and valve installation.

•

Structural Capacity of Valve House Floor: The valve house floor is anchored to and
cantilevered from the downstream face of the dam. A structural analysis should be
performed to assess its strength to accommodate various construction and in-place
loading conditions and to determine adequacy for current earthquake design
standards. The results of this analysis may influence the selection of a preferred valve
configuration.

•

Materials: Stainless steel materials of the same type for the components to be
replaced in the valve house, such as size transition fittings, flanges and valves, should
be used for corrosion control. The existing cast iron pipe interconnections should use a
galvanic isolating flange kit to prevent interaction between dissimilar metals.

•

Emergency Drawdown Capability during Construction: Once the existing valves are
removed, the outlet works will not be able to be used to lower the reservoir water level
in case of an emergency during construction. Lowering the reservoir to an elevation of
1,300 feet will satisfy DSOD emergency drawdown guidelines to lower the maximum
storage depth by 10 percent within 7 or 10 days.
Another DSOD emergency drawdown criteria is to be able to drain the full contents of
the reservoir within 90 or 120 days. If the reservoir water level were to be lowered to
1,300 feet, the remaining reservoir volume would be approximately 8,000 AF.
Construction should be performed in the dry season to avoid any significant runoff into
the reservoir that could raise the water level. The new valves should be on site prior to
construction to minimize time to replace the valves once construction begins. GEI
estimates that the outlet works could be back in service within two months once the
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valves are removed; therefore, DSOD’s 90- to 120-day full reservoir draining criteria
should be achievable.
It is important to note that the line stop method of reservoir control is the only
alternative analyzed that does not require lowering of the reservoir water level.
However, based on DSOD’s criteria for emergency drawdown, the Authority might not
have a choice but to lower the reservoir water level . If timed appropriately, this could
be accomplished as part of a water transfer from Loveland Reservoir to Sweetwater
Reservoir.
•

Operations: The guard valve should be operated only in the fully open and fully close
positions. The maximum discharge rate during water transfers from Loveland
Reservoir to Sweetwater Reservoir is 350 cfs. This corresponds to a flow velocity of 50
fps through the 36-inch outlet works conduit, which is much higher than what is
considered acceptable for normal operations of a cement-mortar lined conduit.
American Water Works Association Standard C205 indicates that cement-mortar
linings perform best when flow velocities are in normal ranges not exceeding 20 fps. If
flow velocities exceed 20 fps, special studies should be considered to determine
suitability of this type of lining material. GEI recommends limiting flow velocities
through the conduit to no more than 15 fps, pending further investigation of the
conduit. This velocity corresponds to a discharge rate of about 106 cfs, and this lower
discharge rate would result in additional water losses to the Middle Basin of the
Sweetwater River when conducting water transfers. In addition, a lower discharge rate
could prolong the duration of water transfers and water transfers could be abutting
against the arroyo toad breeding season. GEI recommends conducting a cost-benefit
analysis of constructing a new outlet works system to allow a higher operating
discharge rate and the results of the cost-benefit analysis could be used to determine
if a new outlet works system would be more beneficial than improving the existing
outlet works. The results of the cost-benefit analysis might also influence Authority
decisions regarding replacement of the stairway on the downstream face of the dam
for access to the existing valve house.

Next Steps
Based on the findings and recommendations provided by GEI, staff recommends that the
Authority proceed with the following tasks:
1. Conduct a Remote Operated Vehicle video inspection of the interior of the outlet works
conduit, to determine the condition of the cement-mortar lining and determine its
suitability for creating a proper seal against the line stop alternative for reservoir
control that ranked the highest out of all the reservoir control alternatives analyzed by
GEI.
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2. Conduct a structural analysis of the cantilevered floor on the valve house to assess its
strength to accommodate various construction and in-place loading conditions, and to
determine valve house adequacy for current earthquake design standards. The results
of this analysis may influence the selection of a preferred valve configuration and may
indicate that strengthening of the valve house floor is needed for safe operation of the
outlet works with potentially heavier replacement valves.
PAST BOARD ACTION
June 9, 2021

The Governing Board approved the Fiscal Year (FY) 2021-22
Strategic Plan Detailed Work Plan.
The Governing Board adopted Resolution 21-14, Adopting a
Budget for the FY 2021-22.

May 26, 2021

The Governing Board directed staff to assign the design of
Loveland Dam’s valve replacement project to the Authority’s
as-needed dam consultant, GEI Consultants, Inc. after
obtaining a cost proposal from the consultant and negotiating a
scope of work and fee for design.

June 24, 2020

The Governing Board approved the FY 2020-21 Strategic Plan
Detailed Work Plan
The Governing Board adopted Resolution 20-13, Adopting a
Budget for FY 2020-21.

FISCAL IMPACT
The current funding allocated for the Loveland Dam Stairway and Valve Replacement project
is $535,000. The total project budget is currently estimated at $5.2 million. The Loveland
Dam Valve Replacement Alternatives Analysis performed by GEI was negotiated for a fee of
$74,572. The Authority will need to request cost proposals from its as-needed consultant,
GEI, to determine the cost of the two recommendations provided above.
POLICY / STRATEGIC PLAN
Strategic Plan Goal 2: System and Water Supply Reliability – Achieve an uninterrupted, longterm water supply through investment, maintenance, innovation and developing local water
resources.
•

Objective SR5: Maintain Sweetwater Authority Dams in compliance with requirements
of Division of Safety of Dams (DSOD) and other necessary improvements to ensure
the integrity and reliability of the infrastructure.
o Task 003.00: Replace Bunger valve at Loveland Dam.
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ALTERNATIVES
1. Direct staff to request cost proposals from GEI Consultants, Inc., to determine the cost
and scope of work for conducting a Remote Operated Vehicle video inspection of the
interior of the outlet works conduit at Loveland Dam and a structural analysis of the valve
house floor; and direct staff to submit the cost proposals to the Governing Board for
approval if proposed costs exceed $75,000; if proposed costs do not exceed $75,000,
direct staff to issue a Notice to Proceed to GEI Consultants, Inc. to conduct both the
Remote Operated Vehicle video inspection of the interior of the outlet works conduit and
the structural analysis for the valve house floor at Loveland Dam.
2. Other direction as determined by the Governing Board.
RECOMMENDATION
Staff recommends that the Governing Board direct staff to request cost proposals from GEI
Consultants, Inc., to determine the cost and scope of work for conducting a Remote Operated
Vehicle video inspection of the interior of the outlet works conduit at Loveland Dam and a
structural analysis of the valve house floor; and direct staff to submit the cost proposals to the
Governing Board for approval if proposed costs exceed $75,000; if proposed costs do not
exceed $75,000, direct staff to issue a Notice to Proceed to GEI Consultants, Inc. to conduct
both the Remote Operated Vehicle video inspection of the interior of the outlet works conduit
and the structural analysis for the valve house floor at Loveland Dam.
ATTACHMENTS
1. Loveland Dam Valve Replacement Alternatives Analysis
2. Presentation on Loveland Dam Valve Replacement Alternatives Analysis
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1.

Introduction

1.1

Purpose

GEI Consultants, Inc. (GEI) was engaged by Sweetwater Authority (Authority) to develop
and evaluate alternatives to replace two outlet works valves located in a valve house attached
to the downstream face of Loveland Dam. The dam is under the regulatory jurisdiction of
the State of California Department of Water Resources, Division of Safety of Dams (DSOD),
referred to as Dam No. 2020-02.
The valves consist of a guard valve (a butterfly valve for flow isolation) and a control valve
(a Howell-Bunger 1 valve for flow regulation and energy dissipation). Both valves have
experienced minor leakage when closed, and the Howell-Bunger valve and other components
in the valve house have corrosion issues. In a 2018 inspection report, DSOD requested that
the Authority submit a plan and schedule for refurbishment of the leaking valves. GEI
performed an inspection of the valves and provided recommendations to mitigate the leakage
and corrosion issues in a February 9, 2021, Technical Memorandum (TM) (GEI, 2021). The
Authority concluded that replacement of the valves was desired.
This report documents the development and screening of alternatives to replace the two
valves, as well as alternatives to control the reservoir to allow the valves to be replaced in the
dry. The goal of the alternatives analysis is to allow the Authority to select a preferred
alternative, or to identify a short list of alternatives to evaluate further. Evaluations of a short
list of alternatives, if needed, and the final design of the preferred alternative would be
performed as a separate task. We understand that the Authority plans to include replacement
of the valves as part of the construction package for replacement of the stairway on the
downstream face of the dam.

1.2

Scope of Work

The scope of work for the valve replacement alternatives analysis consisted of the following:
1. Review existing information on the dam, outlet works system, and reservoir
operations. This information included design plans and specifications, construction
photographs, DSOD files and inspection reports, and recent photographs.

Howell-Bunger is a brand name, currently owned by the VAG-Group in Germany. The generic name for this
type of valve is a “fixed cone” valve and is manufactured by many companies, including some based in the
USA.
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2. Perform a site visit to obtain geometric measurements of key facilities within the
valve house and to obtain additional information on site constraints that will affect
access to the valve house to replace the valves.
3. Develop alternatives for replacing the two valves and controlling the reservoir during
valve replacement.
4. Perform a qualitative screening of alternatives considering factors such as technical
feasibility, constructability, potential environmental issues, operation and
maintenance issues, and relative construction cost. Develop matrices to compare
reservoir control alternatives and valve replacement alternatives based on the
qualitative evaluations.
5. Participate in a meeting with Authority staff to discuss the development and screening
of alternatives and obtain input for development of this report.
6. Prepare this report to document the alternatives analysis, and present findings and
recommendations.
GEI would like to acknowledge Jennifer Sabine, Ron Mosher, Erick Del Bosque, and James
Smith of the Authority for their valuable support in the performance of the alternatives
analysis.

1.3

Report Organization

Following this introductory section, this report is organized as follows:
•

Section 2 provides a description of Loveland Dam and Reservoir, outlet works
system, and reservoir operations.

•

Section 3 describes reservoir control alternatives.

•

Section 4 describes valve replacement alternatives.

•

Section 5 summarizes findings and recommendations.

•

Section 6 lists the references cited in this report.

1.4

Limitations

The findings and recommendations presented in this report are based on a review of
reproductions of original construction drawings, previous Loveland Dam reports, and a
visual inspection of the facilities by GEI personnel. GEI does not attest to the accuracy,
completeness, or reliability of data obtained by others and used to develop the
recommendations in this report. If variations from the anticipated conditions are
encountered, it may be necessary to revise the recommendations in this report.
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This scope of work for this project was limited to a screening level study. No subsurface
explorations, dam material explorations, hazardous material assessments, or environmental
assessments were performed as part of this evaluation.

1.5

Acronyms and Abbreviations

AF

acre-feet

Authority

Sweetwater Authority

AWWA
CA

American Water Works Association
California

cfs

cubic feet per second

e.g.

for example

El
fps

elevation
feet per second

in.

inch

mm

millimeter

MOV
NGVD 29

multi-hole variable orifice valve
National Geodetic Vertical Datum of 1929

N

north

No.

number

ROV
SCADA

remotely operated vehicle
supervisory control and data acquisition

SDCWA

San Diego County Water Authority

TM
USBR

Technical Memorandum
US Bureau of Reclamation

USGS

United States Geological Survey

USSD

United States Society on Dams

W
&

west
and

~

approximately

$

dollars

’
”

feet
inches

#

number

%

percent
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2.

Project Description

2.1

General

Loveland Dam is a concrete dam located on the Sweetwater River in the southern part of San
Diego County, California, about eight miles east of El Cajon. The dam, also referred to as
Sweetwater Falls Dam, was constructed in 1945 by the California Water and Telephone
Corporation. An earthfill saddle dam located about 0.3 miles east of Loveland Dam was also
constructed in 1945. Loveland Dam and Reservoir are now owned and operated by the
Authority for water supply purposes. A site location map is shown in Figure 1, and an aerial
view of the dam facilities is shown in Figure 2.
Relevant historical drawings of Loveland Dam are contained in Appendix A. The elevation
datum typically used for Loveland Dam is USGS Datum, also referred to as Mean Seal Level
Datum and National Geodetic Vertical Datum of 1929 (NGVD29). All elevations (El) in this
report are in units of feet and with respect to NGVD29.
A general description of the dam and reservoir is provided below followed by a detailed
description of the outlet works system and its condition.

2.2

Description of Dam and Reservoir

Loveland Dam is a curved, concrete arch dam with a hydraulic height of 203 feet and length
of about 765 feet. The dam contains a center spillway and slightly higher intermediate
spillway on the left2 and right sides of the center spillway. The center and intermediate
spillway crests are at El 1355 and El 1358, respectively. The dam contains outlet works
facilities for release of water to Sweetwater River, as generally shown in Figure 3. The outlet
works consists of an intake attached to the upstream face of the dam, conduit through the
dam, and valve house attached to the downstream face of the dam. The centerline of the
conduit through the dam is at El 1215, or 140 feet below the crest of the center spillway.
Access to the valve house is via a reinforced concrete stairway attached to the downstream
face of the dam, as shown in Figure 4. The stairway has deteriorated over time, and the
Authority plans to replace it with a new stainless steel stairway. Photographs of the dam and
outlet works facilities are contained in Appendix B.
A bathymetric survey of Loveland Reservoir was performed in 2008 by the Authority. An
elevation-storage capacity curve for the reservoir based on the 2008 bathymetric survey data

Left and right sides or abutments of a dam are defined with the observer viewing the dam looking in the
downstream direction.
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is shown in Figure 5. In 2008, the reservoir had a storage capacity of about 25,390 acre-feet
with the reservoir surface at the level of the center spillway crest. The capacity of the
reservoir at the time of construction was reported to be about 25,400 acre-feet. This indicates
that very little sediment buildup has occurred in the reservoir between 1945 and 2008. The
2008 bathymetric survey indicates that the sediment level immediately adjacent to the dam
face at the outlet works location is about El 1190, or about 25 feet below the centerline of the
outlet works conduit.
A summary of dam and reservoir data for Loveland Dam is presented below.
PERTINENT DATA FOR LOVELAND DAM
DAM LOCATION
Latitude

32o 46' 54'' N

Longitude

116o 47' 37'' W
KEY ELEVATIONS* (NGVD29)

Crest of Parapet Wall (Dam Crest)

1366.0

Top of Concrete Surface at Parapet Wall Sections

1362.5

Crest of Intermediate Spillway

1358.0

Crest of Center Spillway

1355.0

Centerline of Outlet Works Conduit

1215.0

Sediment Level in Reservoir Below Outlet Works (2008 Data)

~1190

Original Streambed at Upstream Face of Dam

~1150

GEOMETRY
Total Length of Dam

~765 feet

Width of Concrete Surface (Deck) at Parapet Wall Sections

12 feet

Center Spillway Ogee Crest Length

215 feet

Intermediate Spillway Ogee Crest Length

297 feet

Dam Height (Dam Crest to Downstream Toe)

203 feet

STORAGE CAPACITY
Center Spillway Crest (El 1355) (2008 Data)

25,390 acre-feet

A boat ramp is located on the right rim of the reservoir, about 1,400 feet north of the dam as
shown in Figure 2. The boat ramp can currently be used for reservoir levels ranging from El
1297 to El 1355.
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2.3

Description and Condition of Outlet Works System
General

A construction drawing of the outlet works system is shown in Appendix A (Drawing L-86,
Sheet 2). A simplified profile view of the outlet works system is shown in Figure 7.
Descriptions of the upstream intake, conduit through the dam, and downstream valve house
facilities are provided separately below.

Upstream Intake
The intake consists of a reinforced concrete “box-like” structure attached to the upstream
face of the dam. The structure contains five rectangular openings to allow reservoir water to
enter the conduit. The openings do not contain any provisions for shutting off reservoir
flows. Each rectangular opening contains an array of 1-inch x 4-inch steel bars spaced
4 inches on center to prevent large debris from entering the conduit. The open space between
the bars is 3 inches. An annotated design drawing of the intake structure showing the
rectangular openings and bar screens on the top, front, left side, right side, and bottom of the
structure is shown in Figure 8. A photograph of the upper half of the intake taken during
construction is shown in Figure 9. To our knowledge, this is the only known photograph of
the intake.
The ends of the bar screens covering the top and front rectangular openings are attached to a
cast iron retainer system as depicted in Figure 10. These bar screens could theoretically be
removed and replaced. The ends of the bar screens covering the left side, right side, and
bottom rectangular openings are directly embedded in concrete, and therefore are not
removable.
To our knowledge, the intake structure has not been inspected in the 76-year history of the
dam. Therefore, the condition of the intake is unknown.

Conduit Through Dam
A single, horizontal 36-inch-diameter cast iron conduit with flanged joints is located through
the dam to direct water from the intake to the valve house (Figure 7). The length of the
conduit through the concrete dam is about 31 feet. The design drawings indicate that the cast
iron pipe is “Class D” and cement-mortar lined. The wall thickness of Class D cast iron pipe
with a diameter of 36 inches is 1.58 inches.
The upstream end of the conduit contains a bell mouth with an entrance diameter of about 5
feet. The downstream end of the conduit where it enters the valve house is embedded in
concrete for a distance of about 4 feet beyond the downstream face of the dam.
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The Authority typically operates the outlet works system at a maximum of 350 cubic feet per
second (cfs) when making water transfers to Sweetwater Reservoir (after a gradual ramp up
of the flow), and flow through the outlet works system decreases as the reservoir water level
decreases. This corresponds to a maximum flow velocity of about 50 feet per second (fps)
through the cement-mortar lined conduit. The foreward of AWWA C2053 indicates that
cement–mortar linings perform best when flow velocities are in normal ranges, and that when
the flow velocity exceeds approximately 20 fps special studies may be required to determine
the suitability of this type of lining material. The cement-mortar lining of the conduit at
Loveland Dam has routinely been subjected to flow velocities that are about 2.5 times greater
than the 20 fps value cited in the foreward of AWWA C205.
To our knowledge, the interior of the conduit has not been inspected in the 76-year history of
the dam. Therefore, the condition of the conduit through the dam is unknown. An
underwater remotely operated vehicle (ROV) video inspection of the conduit would reduce
uncertainties regarding the condition of the cement-mortar lining.

Downstream Valve House
The valve house contains the guard valve (butterfly valve) and control valve (Howell-Bunger
valve). Profile and elevation views of the valve house are shown in Figure 11. The
Authority indicated that the valves and key features of the valve house are as originally
constructed in 1945. The guard valve is a 36-inch by 30-inch reducing butterfly valve and
the control valve is a 30-inch Howell-Bunger valve, a type of fixed cone valve. The
Authority operates the butterfly valve to be either fully open or fully closed to isolate the
downstream control valve. The Howell-Bunger valve is used to regulate flows and to
dissipate the hydraulic energy of the flow.
The floor slab, walls, and roof of the valve house structure are reinforced concrete.
Cantilevered concrete beams support the concrete floor slab. The valve house contains
sliding doors in its downstream wall. The end part of the Howell-Bunger valve protrudes
through the sliding doors of the valve house. The sliding doors have cutouts that wrap
around the valve when shut. An I-beam is installed along the ceiling of the valve house,
apparently for use with a hoist for lifting and moving equipment out through the double
doors at the end of the valve house. The beam load rating is unknown, but visual inspection
of the beam mounts indicates that it may not be adequate for lifting the large valves for
moving them out of the valve house for repair or replacement.
The guard valve is actuated by a worm gear assembly powered by an electric motor. The
Howell-Bunger valve is actuated with an electric motor attached to a gearbox, drive shaft

American Water Works Association (AWWA) C205-18: Cement–Mortar Protective Lining and Coating for
Steel Water Pipe—4 in. (100 mm) and Larger—Shop Applied.
3
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linkage, a bevel gear, and a spindle consisting of a threaded drive shaft through a worm-geartype housing. This valve can be controlled locally at the valve house by operating a push
button control panel to start/stop the motor or by manually operating a hand crank wheel to
open or shut the valve. The valve motor can also be initiated remotely from the Authority’s
Robert A. Perdue Water Treatment Plant (Perdue Plant) located in Spring Valley, CA, via a
SCADA system, and also from a control panel located on the crest of Loveland Dam.
During a 2018 inspection of Loveland Dam, DSOD noted that both the guard valve and
Howell-Bunger valve leaked when closed. DSOD also noted that the Howell-Bunger valve
and other components in the outlet structure and valve house have corrosion issues, including
severe corrosion of the stanchion that supports the end of the Howell-Bunger valve at the
stationary cone.
Ron Berry of GEI visited Loveland Dam on September 25, 2020, to observe the valve house
and operation and condition of the valves. Details of the site visit are contained in a
February 9, 2021 TM (GEI, 2021), included in Appendix C for reference. The Authority
operated the valves during the site visit. Both the guard valve and Howell-Bunger valve
were found to have leaky seals. The coating on both valves has reached the end of its service
life. The valves have corrosion over much of their outer surfaces. The painted surfaces have
pitting, cracking, pealing, and show rust stains over an estimated 40 to 60 percent of the
valve surfaces. In some localized areas the coating has completely failed, and rust is
beginning to penetrate more deeply below the metallic surface; however, the corrosion on the
valve bodies does not appear to have reached the point where the structural integrity of the
valves has been compromised. The stanchion support at the end of the Howell-Bunger valve
has completely failed. So far, the failure of this stanchion support does not appear to have
adversely affected the operation of the Howell-Bunger valve. Refer to the February 2021
TM for additional details on the condition of the valves and valve house components.
The Authority concluded that it would be prudent to replace the guard valve and HowellBunger valve due to their condition and age.

2.4

Reservoir Operations
Normal Operations

The primary purpose of Loveland Reservoir is to capture runoff for conservation storage for
water supply. The Authority transfers water from Loveland Reservoir to its Sweetwater
Reservoir, located approximately 17 miles downstream of Loveland Dam, by discharging
water into the Sweetwater River. The water transfer provides the ability to maximize local
water resources for treatment at the Perdue Plant that have been captured within the
Sweetwater River watershed.
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Data on annual operation of Loveland Reservoir was provided by the Authority. This
included a Standard Operation Procedure for transferring water from Loveland Reservoir to
Sweetwater Reservoir in the Sweetwater River (Authority, 2017) and data on reservoir
elevation versus time. The following is a key excerpt from the Standard Operating
Procedure:
“Transfers generally take place during the winter months of December,
January and/or February, in order to take advantage of the existing flows in
the river to minimize the water lost to the river system and to not affect the
breeding success of the listed endangered species (Arroyo Toad).
Percentage loss to the river system varies greatly depending on the volume
of water transferred and the river conditions.
When the river is flowing, due to a rainfall event, there is nearly zero loss to
the river system during the transfer. A 20 percent loss can be expected with
a release of 12,000 to 15,000 acre-feet to a relatively dry river system with
an average groundwater level in the Middle Basin aquifer. The percent lost
can be much higher if less than 10,000 acre-feet is released in a very dry
river system with an aquifer that is below average capacity.
The above mentioned losses are only general rules and are based on past
transfer events. Each transfer event will need to be evaluated for percent
loss to the middle Sweetwater River basin.”
A plot of Loveland Reservoir elevation versus time in the 43-year period between 1978 and
2021 is shown in Figure 6. In general, the reservoir has been operated between El 1295 and
El 1355 in this time period. The reservoir can only be filled from natural runoff. Reservoir
discharges occur during times of spilling and when the Authority transfers water to
Sweetwater Reservoir. The Standard Operating Procedure calls for ramping up the transfer
flow rate over a 72-hour period. The Authority limits the maximum flow rate to 350 cfs.
As shown in Figure 6, the reservoir has remained at relatively low levels (about El 1300)
over continuous three- to five-year periods during drought conditions.
The Standard Operating Procedure for transferring water from Loveland Reservoir to
Sweetwater Reservoir is currently being reassessed by Authority staff and might be revised
based on consultation with the United States Geological Survey and fish and wildlife
agencies.

Emergency Drawdown of Reservoir
The outlet works system of the dam will be used to lower the reservoir in the event of a dam
safety emergency. DSOD’s current guidelines for drawdown of large reservoirs during an
emergency event are the following (DSOD, 2021):
GEI Consultants, Inc.
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“For reservoirs that impound over 5,000 acre-feet of water, the outlet
system should be capable of lowering the maximum storage depth by 10
percent within 7 or 10 days and draining its full contents within 90 or 120
days, respectively, depending on factors such as downstream and seismic
hazard, dam construction methods and age, known deficiencies, and type of
dam; as determined by the Division.
These guidelines are evaluated on a case-by-case basis, particularly for the
very large reservoirs that are in excess of 100,000 acre-feet.”
DSOD also requires that the “maximum storage depth” of the reservoir be defined as the
difference in elevation between the spillway crest level (El 1355 for Loveland Dam) and
original streambed level near the upstream toe of the dam (approximately El 1150 for
Loveland Dam). Hence, the outlet works would need to be capable of lowering the reservoir
20.5 feet in 7 or 10 days, which corresponds to an evacuation volume of about 8,054 acrefeet for this reservoir.
The “full contents” of the reservoir for evaluation of emergency drawdown capacity is the
volume between the spillway crest level and lowest operable intake (El 1215 for Loveland
Dam). Hence, the outlet works would need to be capable of lowering the reservoir 140 feet
in 90 or 120 days, which corresponds to an evacuation volume of 25,253 acre-feet. GEI
performed a preliminary evaluation of the Loveland Dam outlet works system to determine
its capability to draw down the reservoir in an emergency event and compared the results to
DSOD guidelines. The discharge capacity of the Howell-Bunger valve versus reservoir
elevation provided by the Authority was used in this preliminary evaluation. For this
evaluation, the maximum rated capacity of the Howell-Bunger valve of 357 cfs for a full
reservoir (El 1355) was used. When the reservoir level drops 20.5 feet to El 1334.5, the rated
capacity of the valve is reported to be 332 cfs.
GEI found that the existing outlet works are capable of lowering the maximum storage depth
of the reservoir by 10 percent within about 11.7 days, which is close to the DSOD criterion
of 7 or 10 days. GEI found that the “full contents” of the reservoir could be drained in about
46 days, a much shorter time than the DSOD criterion of 90 or 120 days.

2.5

Recommendations

Inspection of Intake and Conduit
As discussed in Section 2.3, the condition of the intake structure and conduit through the dam
are unknown. An underwater ROV video inspection of the intake structure and conduit is
recommended to reduce uncertainties about their condition, especially the condition of the
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cement-mortar lining of the conduit which has routinely been subjected to relatively high
velocities of about 50 fps during water transfers. If the condition of the conduit is found to
be poor, then measures to improve its condition should be considered.
The results of the ROV video inspection might influence the selection of a preferred method
for control of the reservoir for replacement of the valves in the valve house.
Capacity of Replacement Control Valve
Based on the preliminary emergency drawdown analysis, it would be desirable for the
capacity of a replacement control valve to be slightly greater than the 357 cfs capacity of the
existing Howell-Bunger valve. This is so that the outlet works capacity meets DSOD
guidelines for emergency drawdown of the reservoir, specifically the guideline to lower the
maximum storage depth by 10 percent within 7 or 10 days.
Allowable Flow Velocity in Conduit
As discussed above, the Authority’s normal maximum discharge rate for water transfers from
Loveland Reservoir to Sweetwater Reservoir is 350 cfs. This corresponds to a normal
operating flow velocity of about 50 fps in the 36-inch-diameter conduit which is much higher
than what is considered acceptable for normal operations of a cement-mortar lined conduit.
A high velocity such as 50 fps is typically reserved for emergency drawdown conditions,
which is a rare event (most likely will never occur).
We recommend that the normal maximum flow velocity in the conduit be limited to about
15 fps, pending further investigation of the condition of the conduit. This velocity
corresponds to an outlet works discharge rate of about 106 cfs. This lower discharge rate
may influence the Authority’s operation of the reservoir and may result in additional water
losses due to infiltration to the streambed during transfer of Loveland Reservoir water to
Sweetwater Reservoir. In addition, the lower discharge rate would result in longer durations
to transfer the desired volume of water, which could adversely impact the breeding season
for the endangered species arroyo toad (Bufo californicus). We recommend that the
Authority consider conducting a cost-benefit analysis of constructing a new outlet works
system to allow a higher operating discharge rate. The results of such a cost-benefit analysis
could be used to determine if a new outlet works system would be more beneficial than
improving the existing outlet works.
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3.

Reservoir Control Alternatives

3.1

General

Replacement of the guard valve and Howell-Bunger valve will require that the reservoir be
controlled so that the valve replacements can be performed under dry conditions. The
following alternatives for control of the reservoir were considered:
Alternative 1 – Lower Reservoir to Below Intake
Alternative 2 – Block Upstream Intake, consisting of the following sub-alternatives:
- Alternative 2A – Install Cofferdam
- Alternative 2B – Block Bar Screens
- Alternative 2C – Block Conduit Entrance
Alternative 3 – Install Downstream Line Stop
Any of these reservoir control alternatives could be used with any of the valve replacement
alternatives discussed in Section 4. Descriptions of each reservoir control alternative are
provided below, followed by a comparison of the alternatives.

3.2

Description of Alternatives
Alternative 1 – Lower Reservoir to Below Intake

This alternative involves lowering the reservoir water level below the upstream intake
structure, thus dewatering the conduit, and allowing the valves to be replaced in the dry.
The centerline of the conduit is at El 1215 and the invert of the conduit is at El 1213.5. We
anticipate that the reservoir water level would need to be lowered to about El 1200 to create
buffer storage space for reservoir inflows that may occur during construction. The water
level would need to be lowered at the end of the wet season, or beginning of the dry season,
so that construction could be performed with little threat of the reservoir rising due to storm
inflows. However, even without storms, the reservoir water level will likely gradually rise
following its initial lowering due to the release of bank storage (groundwater) into the
reservoir, referred to as residual inflow.
A cross section of the dam depicting lowering the reservoir water level to El 1200 is shown
in Figure 12. A plan view of the reservoir surface when at El 1300 (typical low operating
level) and El 1200 is shown in Figure 13. The volume of the reservoir water remaining
below El 1200 would only be about 50 acre-feet. Thus, Alternative 1 would essentially
empty the reservoir. The buffer storage volume between El 1200 and El 1213.5 would be
about 70 acre-feet to accommodate the release of bank storage.
GEI Consultants, Inc.
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The reservoir would be lowered to the conduit level using the existing outlet works system.
This could be accomplished in about a 2- to 8-week period, depending on the starting
reservoir elevation and the discharge rate used. The reservoir water below the conduit level
would need to be removed using a siphon or pumping system, with the time to achieve this
additional lowering depending on the rate of residual inflow due to release of bank storage.
Installation of a siphon or pumping system would be challenging due to the steep topography
on the upstream side of the dam.
Lowering of the reservoir from El 1300 to El 1200 could potentially result in an incremental
increase in losses to the streambed, depending on the timing of the lowering. The additional
loss rate is unknown, but a hypothetical example is summarized below.
Assumptions
•

Starting reservoir level = El 1300 (typical low operating level). This
assumes that the reservoir would be lowered to El 1300 during a typical wet
season with typical loss rates to the streambed.

•

Reservoir volume released = 8,100 acre-feet (AF)

•

Incremental loss rate to streambed = 10% to 20% (hypothetical increase in
loss rate over typical values)

•

Cost of water = $1,182/AF (SDCWA 4 untreated water rate plus
transportation rate for 2022)

Estimated Water Loss Cost Range
•

For 10% incremental loss rate = 8,100 AF x 0.1 x $1,182/AF = $0.96 million

•

For 20% incremental loss rate = 8,100 AF x 0.2 x $1,182/AF = $1.91 million

The environmental and social impacts of completely emptying the reservoir would likely
need to be evaluated. Animal species dependent on the reservoir would be affected and
recreational and other users of the reservoir would be affected.
The loss of storage in the reservoir would reduce the Authority’s operational flexibility with
regard to reservoir management. It is possible that once the reservoir is emptied, it could
take many years for it to refill if annual rainfall is low due to drought conditions.

SDCWA is the San Diego County Water Authority. Sweetwater Authority purchases untreated water from
SDCWA as needed to supplement its local water supplies.

4
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Alternative 2 – Block Upstream Intake
3.2.2.1

Alternative 2A – Install Cofferdam

This alternative involves installing a “blister” cofferdam around the entire intake structure
following lowering of the reservoir surface to its typical low operating level of about
El 1300. This alternative would prevent reservoir water from entering the conduit and allow
the conduit to be drained for replacement of the valves in the dry.
A blister cofferdam concept is depicted in Figure 14. It involves attaching a semi-circular
steel-framed structure to the dam with the top and bottom of the structure closed. Special
anchors and seals would be required to attach the cofferdam to the dam face and to limit
leakage of reservoir water into the cofferdam. A sump pump and air vent pipe would be
installed to allow for dewatering of the cofferdam. A valve would be installed for refilling of
the cofferdam and conduit and allow for removal of the cofferdam following replacement of
the valves. The steel cofferdam would be designed with steel ribs large enough to resist the
reservoir water pressures, resulting in a massive structure. The cofferdam concept depicted
in Figure 14 would not involve entry of workers into the cofferdam. Other configurations for
a cofferdam to surround the entire intake structure are possible. Extending the cofferdam to
the reservoir surface to allow entry of personnel from an open top was judged to be
impractical for this dam given its arched shape.
Installation of the cofferdam would likely occur during the dry season when there is little
possibility of reservoir level increases due to storms. Barges would be required to transport
the cofferdam to the dam and lower it (likely in pieces) into position around the intake using
a crane. The existing boat launch facility might need to be improved to allow launching of
large barge(s) required to perform the work. Divers would assist with assembling the
cofferdam underwater, attaching it to the dam face, installing the seals, and removing it
following valve replacement. The underwater work would be performed at water depths of
up to about 100 feet for a reservoir level at El 1300, requiring special diving techniques.
The attachment of the cofferdam to the dam face would be complicated by the fact that the
dam face is curved in both the vertical and horizontal directions. Uncertainties include the
condition of the dam face (smoothness, porosity, irregularities, etc.) for attachment of the
cofferdam. Divers would need to inspect the dam face to determine its condition and its
suitability for attachment of the cofferdam.
3.2.2.2

Alternative 2B – Block Bar Screens

This alternative involves blocking of the five rectangular bar screen openings in the intake
structure following lowering of the reservoir to its typical low operating level of about El
1300. This alternative would prevent reservoir water from entering the conduit and allow the
conduit to be drained for replacement of the valves in the dry.
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A concept for blocking of the bar screens is depicted in Figure 15. It involves attaching steel
plates in front of the five rectangular openings of the intake structure. The plates would be
reinforced with steel ribs as needed to resist the reservoir water pressures. Special anchors
and seals would be required to attach the plates to the concrete surfaces and to limit leakage
at the attachment locations.
In most cases the steel plates would rest against a concrete surface and the reservoir water
pressures acting against the plate would help to prevent leakage at the seals. However, this
situation does not exist for the bottom opening and the left and right side openings where
they meet the dam face. At these locations, attachment and sealing of the plates would be
difficult.
Installation of the steel plates would likely occur during the dry season when there is little
possibility of reservoir level increases due to storms. A barge would be required to transport
the steel plates to the dam and lower them into position using a crane. The existing boat
launch facility might need to be improved to allow launching of a barge large enough to
perform the work. Divers would assist with attaching the plates at the bar screening openings
and removing them following valve replacement. The underwater work would be performed
at water depths of up to about 95 feet for a reservoir level at El 1300, requiring special diving
techniques.
One of the main challenges with this alternative is placing a steel plate to block the bottom
opening of the intake. This is because the plate would need to be lowered to the underside of
the intake with the barge crane, and then lifted into an alcove on the underside of the intake
to be able to attach it to concrete surfaces on all four sides of the plate. This procedure
appears to be geometrically infeasible using a crane system from a barge. Because of this
complication, this alternative was not considered further.
3.2.2.3

Alternative 2C – Block Conduit Entrance

This alternative involves blocking of the upstream end of the cast iron conduit with a steel
plug following lowering of the reservoir to its typical low operating level of about El 1300.
This alternative would prevent reservoir water from entering the conduit and allow the
conduit to be drained for replacement of the valves in the dry. This alternative would involve
much less effort than installation of a cofferdam around the entire intake structure
(Alternative 1).
A concept for blocking of the conduit entrance is depicted in Figure 16. It involves removing
the bar screens from the top opening of the intake (5-foot x 10-foot opening), and possibly
the front opening (6-foot x 10-foot opening) as well, and lowering a specially designed steel
plug into position in front of the bell-mouth end of the conduit. A pressure equalization
valve and air vent pipe would be installed in the steel plug to allow for dewatering and
refilling of the conduit. The steel plug would contain special seals where it mates with the
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bell-mouth section. The plug would be held in position with special brackets or by the large
hydrostatic pressure imposed on it when the conduit is dewatered. Other configurations for
plugging the upstream end of the conduit are possible.
Installation of the steel plug would likely occur during the dry season when there is little
possibility of reservoir level increases due to storms. A barge would be required to transport
the steel plug to the dam and lower it into position using a crane. The existing boat launch
facility might need to be improved to allow launching of a barge large enough to perform the
work. Divers would first remove the bar screens as needed to assist with entry of the steel
plug into the interior of the intake structure, and then assist with positioning and attaching the
plug in the bell-mouth. Divers would also assist with removal of the plug and reattachment
of the bar screens following valve replacement. The underwater work would be performed at
water depths of up to about 90 feet for a reservoir level at El 1300, requiring special diving
techniques.
Uncertainties associated with this alternative include the condition of the bar screens and the
condition of the bell-mouth conduit. Divers would need to inspect the bell-mouth of the
conduit to confirm that its inner surface is suitable for attachment of the steel plug. This
underwater inspection would also reveal any issues with removal and replacement of the bar
screens. If needed, the bar screens could be forcibly removed (causing some damage to
them) and replaced with a new bar screen system.

Alternative 3 – Install Downstream Line Stop
This alternative involves blocking the downstream end of cast iron conduit with a line stop.
A significant advantage of this alternative is that it does not involve underwater work. The
conduit through the dam section would remain fully pressurized during construction.
A general concept for installing a line stop is depicted in Figure 17. Simplified plan and
front section views of a potential line stop installation are shown in Figures 18 and 19,
respectively. In simple terms, the line stop involves making a “hot tap” into the pressurized
conduit using a special tee attachment, installing an expandable head or plug (line stop)
through the hot tap to block flow through the conduit, removing the expandable plug
following replacement of the downstream valves, and installing a blind flange to seal the hot
tap opening in the conduit. An example procedure for installation of a typical line stop and
photographs of typical line stop components are contained in Appendix D.
Line stops are commonly used to allow repairs to be made to pressurized pipeline systems.
GEI and a line stop manufacturer (Koppl Pipeline Services, Inc.) visited the dam site on
August 9, 2021, to assess the feasibility of installing a line stop within the confines of the
small valve house attached to the downstream face of the dam. A site visit record is
contained in Appendix E. Installation of a line stop at the dam site was judged to be feasible.
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The line stop would be installed just upstream of the guard valve. Currently, concrete stairs
and a platform encase the outlet conduit immediately upstream of the guard valve. To install
a line stop, these concrete stairs and platform would be removed so that a steel tee (split into
two pieces) could be attached to the outer surface of the cast iron pipe for line stop
installation. Special care would be taken to remove the concrete to prevent damage to the
cast iron pipe. The outer surface of the pipe would be smoothed for connection of the tee
section to the pipe. The line stop housing (attached to and extending from the tee section)
would protrude through the existing door of the valve house as shown in Figures 18 and 19.
Following installation of the replacement valves, the tee section (shown as yellow in Figures
18 and 19) would remain in place and capped with a flange.
The method for delivery of the line stop components to the valve house would be the same as
that used for delivery of the replacement valves, as described in Section 4.4.4.1. This method
involves the use of helicopters and improvements to the existing I-beam hoisting system
within the valve house.
One uncertainty regarding the line stop installation is the condition of the cement-mortar
lining of the cast iron pipe. The line stop head would be expanded to seal against this lining.
If there is local defect in the lining, there is a potential for some leakage at the defect
location. An underwater ROV video inspection of the conduit during the design phase would
reduce uncertainties regarding the condition of the cement-mortar lining at the line stop
location.

3.3

Comparison of Reservoir Control Alternatives

The five reservoir control alternatives were compared based on a qualitative assessment of
the following screening categories:
•

Technical feasibility

•
•
•
•
•

Construction cost
Potential water loss cost
Constructability
Environmental and social impacts
Operational impacts

The qualitive assessment was limited to assigning a subjective, relative ranking to each
alternative based on judgement according to the following simplified scale:
•
•
•
•

Relatively favorable
Neutral
Relatively unfavorable
Infeasible
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This simplified approach is appropriate for a screening-level evaluation of alternatives. The
intent is to narrow down the alternatives to a short list for further evaluation, or to identify an
obvious preferred alternative.
A comparison of all alternatives based on the qualitative assessment is shown in matrix form
in Table 1. This table also includes commentary on the various alternatives for each
screening category. Based on Table 1, the apparent ranking of reservoir control alternatives
from most favorable to least favorable is the following:
1. Alternative 3 – Install Downstream Line Stop
2. Alternative 2C – Block Conduit Entrance
3. Alternative 2A – Install Cofferdam
4. Alternative 1 – Lower Reservoir to Below Intake
5. Alternative 2B – Block Bar Screens
A general discussion of each alternative on a comparative basis is provided below.
Alternative 3 (Install Downstream Line Stop) was relatively favorable in all categories
considered. This alternative is a proven approach and does not involve expensive underwater
construction or emptying of the reservoir. The construction equipment needed to replace the
valves would also be used for installation of the line stop.
Alternative 2C (Block Conduit Entrance) appears to be the best alternative of those involving
blocking of the upstream intake to avoid emptying of the reservoir. Alternative 2B (Block
Bar Screens) was judged to be infeasible and Alternative 2A (Install Cofferdam) would be
much more costly to construct and involve relatively difficult underwater construction.
Alternative 1 (Lower Reservoir to Below Intake) is generally not desirable due to the
potential for additional water loss costs and potential environmental and social impacts of
emptying the reservoir. This alternative would also reduce the Authority’s operational
flexibility with regard to reservoir management
As discussed in Section 2.4.3, an underwater ROV video inspection of the conduit is
recommended to reduce uncertainties about the condition of the conduit, especially the
cement-mortar lining which has routinely been subjected to relatively high velocities. If the
condition of the conduit is found to be good, then Alternative 3 (Install Downstream Line
Stop) is the apparent preferred alternative for control of the reservoir for valve replacement.
If the condition of the conduit is found to be poor, then measures to improve its condition
should be considered. If relining of the conduit is found to be necessary, then Alternative 2C
(Block Conduit Entrance) or Alternative 1 (Lower Reservoir to Below Intake) would likely
be needed to allow for relining of the conduit in the dry.
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4.

Valve Replacement Alternatives

4.1

General

A guard valve and control valve are located in the valve house at the downstream end of the
outlet conduit as depicted below. Both valves were installed during original construction of
the dam and are about 76 years old. The guard valve is a butterfly valve configured with a
flow port that reduces from 36-inch-diameter at the valve inlet to 30-inch-diameter at the
outlet. This guard valve is used to isolate flow from the downstream control valve. The
control valve is a fixed cone (Howell-Bunger) valve with a 30-inch-diameter flow port used
for flow regulation and energy dissipation. Both valves leak and appear to have reached the
end of their service life. Therefore, the Authority plans to replace the valves.

Existing outlet valve configuration

A technical consideration in the selection of appropriate valves is that they will be subjected
to a static hydraulic head of 61 pounds per square inch (psi), equivalent to a 140-foot height
of water (elevation difference between the spillway crest and the centerline of the outlet
works).
Alternatives for replacing the guard valve and a comparison of these alternatives is presented
in Section 4.2. Alternatives for replacing the control valve and a comparison of these
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alternatives is presented in Section 4.3. Potential configurations for installation of a new
guard valve and control valve in the valve house are presented in Section 4.4.

4.2

Guard Valve Alternatives
General

The record drawings indicate that the existing guard valve, a reducing-port butterfly valve,
was manufactured by The Pelton Water Wheel Company, a company no longer in existence.
A reducing-port butterfly valve is typically a special-order item and not an ideal valve
selection as a guard valve at outlet works since the butterfly disc causes irregular turbulent
flow streams as water passes through the valve, which results in poor hydraulic conditions as
flow enters the downstream flow control valve, such as pulsing, vibrations, and cavitation.
The distance between the two valves would need to be several pipe diameters to allow
dissipation of the turbulent flow streams exiting a butterfly valve. Some manufacturers also
recommend positioning pipe fittings such as reducers up to five pipe diameters upstream of
their fixed cone valves to prevent hydraulic performance problems. From this standpoint, it
would be ideal to maintain a constant flow port diameter to eliminate use of a reducer (i.e.,
make all pipe and valves 36-inch-diameter to match the conduit through the dam). This
adjustment would result in replacing the existing valves with new upsized valves with 36inch-diameter ports, rather than the current configuration (36-inch x 30-inch reducing
butterfly valve and 30-inch fixed cone valve). However, a key factor in upsizing these new
valves is the additional space requirements needed in the existing valve house and increased
valve weights on the valve house floor, which is cantilevered from the dam face.
Additionally, the problem of turbulence from the butterfly disc would still not be addressed
because of space constraints in the valve house. Nevertheless, butterfly valves do not
adversely affect all control valve types like they do fixed cone valves. Therefore, we kept a
butterfly valve as a guard valve alternative for this analysis.
Three guard valve types were considered for replacement of the existing guard valve. The
first type was a butterfly valve, similar to the existing guard valve, but without the port
reduction through the valve. The second was a full-port ball or spherical valve with no flow
path obstructions. The third was a knife-gate valve with no flow path obstructions. Each of
these valve types is described below, including commentary on their operation and the key
pros and cons for their use at Loveland Dam. This is followed by a comparison of the
various alternatives.

Valve Types Considered
4.2.2.1

Guard Valve Alternative 1 – Butterfly Valve

Replacing the existing reducing butterfly valve with a standard butterfly valve would be
similar to the existing layout, but a reducer fitting would be required to transition to a smaller
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control valve. Butterfly valves have many advantages including lower price compared to
other valves of the same size, ease of maintenance, and reliability. A key disadvantage of
butterfly valves is that the closure disc is always in the flow path, even when fully opened.
To mitigate the effects of the disc on downstream turbulence, manufacturers provide various
configuration options, including streamlined disc shapes and flow-through portions of the
disc.

Dished

Solid bi-plane

Flow-thru-Disc

Typical butterfly valve configurations

Pros and cons of using a butterfly valve as the guard valve are listed below.
Pros
•
•

Relatively inexpensive to purchase, install, and maintain.
Similar to current valve (but not reducing).

Cons
• Hydraulically non-ideal (produces turbulence entering downstream flow control
valve).
• Increased seat/seal wear since they are directly in the flow path (causing valve
leaking when the valve is closed).
• Cavitation potential at high flow velocities.
• Flow velocities usually limited to between 25 and 30 fps. Operating flow velocities
would be under this limit if the Authority were to reduce the normal operating
maximum discharge through the outlet works as discussed in Section 2.5. Higher
velocities through the butterfly valve for emergency drawdown conditions would be
acceptable, given that this would be a rare event. The United States Society on Dams
(USSD) reports that high-performance butterfly valves are provided by some
manufacturers to permit operation up to 50 fps, but these are non-standard and their
high cost makes other valve types more attractive.
4.2.2.2

Guard Valve Alternative 2 – Ball/Spherical Valves

Ball valves and spherical valves operate similarly in that they open and close with a quarterturn rotational motion of the internal disc to stop or start flow and both provide an
unobstructed flow path through the valve. The key configuration difference between a ball
and a spherical valve is that the disc of a ball valve is globe-shaped with a full-port hole
GEI Consultants, Inc.
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through the ball whereas the disc of a spherical valve is cylindrically-shaped and is rotated
parallel to the flow direction to permit flow and perpendicular to stop flow. Spherical valves
are commonly used for higher pressure applications, such as those encountered at
hydropower facilities and are typically more expensive than ball valves.

Ball Valve

Spherical Valve

Ball vs Spherical Valve Configurations

Both ball and spherical valves have relatively bulky bodies and are very heavy. A ball valve
would be better suited for Loveland Dam than a spherical valve because the maximum
hydraulic head is relatively low.
Pros and cons of using a ball valve as the guard valve are listed below.
Pros
•

Hydraulically superior to a butterfly valve for full-open service. A full-open ball
valve provides completely unobstructed flow through it, similar to a pipe, with no
turbulent effects as water passes to the downstream control valve.

Cons
• A ball valve body is bulky and would require more space in the valve house.
• The disc and body of a ball valve incorporate a large amount of metal, making it very
heavy.
• The purchase price of a ball valve is much higher than an equivalently sized butterfly
valve.
• The construction of a ball valve is more complicated than that of a butterfly valve.
However, it is unclear if this difference would result in overall increased maintenance
costs compared to a butterfly valve given the seal wear issues of a butterfly valve and
the high reliability/low maintenance of a ball valve.
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4.2.2.3

Guard Valve Alternative 3 – Knife Gate Valve

A knife gate valve provides a full-port flow section and therefore, when used as a guard
valve, would be a good alternative from a hydraulic standpoint. Standard knife gate valves
are typically designed for “open-closed” service only, and not designed for throttling flow.

Bonneted Knife Gate Valve

They could be closed against flow in an emergency, but the valve would likely vibrate and
cavitate when closing under high velocity flows. A throttling knife gate valve is available,
but it is more expensive than the standard valve. The length of a knife gate valve stem would
need to be considered if this type of valve is selected. Depending on the valve size selected
(i.e. 30-inch versus 36-inch configurations) the valve stem length may require placing the
valve on an angle, reconfiguring the I-beam used for hoisting equipment in the valve house,
and/or modifying the valve house roof. A non-rising valve stem option is available, which
would shorten the stem length, but this configuration is not recommended under the high
velocity conditions since the gate operates by means of a threaded component added to the
gate leaf which would require frequent lubrication and is difficult to access.
Key pros and cons of using a knife gate valve as the guard valve are listed below.
Pros
•
•

Full-port unobstructed flow when fully opened, therefore does not produce unwanted
turbulence at the inlet of the downstream control valve.
Simple operation, low maintenance.

Cons
• Long valve stem makes installation in valve house challenging.
• Nominally heavier than a butterfly valve.
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Comparison of Guard Valve Replacement Alternatives
The three guard valve alternatives were compared based on a qualitative assessment of the
following screening categories:
•

Hydraulic performance

•

Weight

•

Valve house fit

•

Valve cost

•

Maintenance

The qualitive assessment was limited to assigning a subjective, relative ranking to each
alternative based on judgement according to the same simplified scale used for evaluation of
reservoir control alternatives (relatively favorable, neutral, relatively unfavorable, or
infeasible).
A comparison of the three guard valve alternatives based on the qualitative assessment is
shown in matrix form in Table 2. This table also includes commentary on the various
alternatives for the various screening categories.
The selection of an appropriate guard valve depends in part on the type of control valve
located downstream, as well as the distance between the two valves. Potential configurations
of guard valves and control valves are discussed in Section 4.4. Some guard valves are
heavier than others, and therefore the structural capacity of the existing cantilevered floor of
the valve house is also an important consideration.

4.3

Control Valve Alternatives
General

Technical Performance Parameters
For this screening level evaluation, we assumed that the required flow capacity of a
replacement control valve would be 350 cfs, although a slightly higher capacity would
provide for additional emergency drawdown capability (see Section 2.5). The Authority
requires that the valve have predictable flow regulation capabilities so that water transfer
discharge rates can be accurately estimated based on the reservoir water level.
The energy dissipation capability of the control valve was also considered, as the existing
control valve provides good energy dissipation and limits erosion of the streambed.
However, this might not be an important factor given that the streambed immediately
downstream of the dam and below the outlet works is subjected to much higher erosive
forces when the reservoir spills over the center spillway.
GEI Consultants, Inc.
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Valve Types
There is a wide range of control valve options for regulating flow through the outlet works.
The current control valve is a fixed cone valve (Howell-Bunger valve). The following types
of valves were considered for replacement of the existing control valve:
•
•
•
•
•
•
•
•

Fixed Cone
Butterfly
Jet-Flow Gate
Throttling Knife Gate
Multi-Hole Variable Orifice
Plunger
Sleeve
Needle, Tube, Hollow-Jet 5

Each of these valve types is described below, including commentary on their operation and
key pros and cons for their use at Loveland Dam. This is followed by a comparison of the
various alternatives.

Valve Types Considered
4.3.2.1

Control Valve Alternative 1 – Fixed Cone Valve

A fixed cone valve (also known as a Howell-Bunger valve) is the existing flow regulating
valve at Loveland Dam. The valve has provided reliable service since the construction of the
outlet works. A key advantage of replacing this valve with another fixed cone valve is that
Authority staff are familiar with the operation of the valve and are used to maintaining it.
The valve operates by means of a linear traveling sleeve that moves over a stationary valve
body to open and close the valve. A stationary inverted cone-shaped flow deflector (fixed
cone) is mounted inside the valve body with the cone tip pointing upstream. Stationary vanes
connect the fixed cone to the valve body. A closed valve has the downstream end of
traveling sleeve pressed to a seat on the large end of the cone. The valve can be opened to
precisely regulate the flow as the traveling sleeve is pulled back from the cone seat to various
open positions. Water flows through the annular space formed between the sleeve and the
fixed cone when the valve is open. Water discharging from the valve sprays in a wide
hollow dispersive pattern, providing excellent energy dissipation. The mechanical linkage
that moves the travelling sleeve is located outside the main valve body, and therefore is
easily accessible for maintenance. Bronze material is typically used for mating surfaces
between the outer surface of the valve body over which the travelling sleeve moves and the
inner part of the sleeve. Garlock (braided graphite filament) packing is typically used for the

5

Considered together since they are successive improvements on a common operating concept.

GEI Consultants, Inc.

4-7

327

Loveland Dam Valve Replacement Alternatives Analysis
San Diego County, CA
November 22, 2021

Inverted Cone (fixed in-place)
Seat

Body
Travelling Sleeve

Fixed Cone Valve

seal material between the traveling sleeve and the main valve body. At Loveland Dam, a
grease-like lubricant was present on the sliding surface of the valve body during inspection,
purportedly for extending the packing life by providing low friction/smooth sleeve
movement. The valve house helps to shield the exposed linkage and lubricated surfaces from
the elements.
Key pros and cons of using a fixed cone valve as the control valve are listed below.
Pros
•
•
•
•

Precise flow regulation.
Excellent energy dissipation.
Valve type familiar to Authority staff.
Accessible mechanical linkage.

Cons
• Expensive due to fabrication complexity.
GEI Consultants, Inc.
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•
•

•

4.3.2.2

Sliding surfaces must be maintained smooth/lubricated and packing maintained for
smooth operation.
The vanes holding the fixed cone in place cause flow shedding as water passes over
them. As the water reaches critical discharge, irregular shedding can cause
destructive resonances. Vibration analysis of the frequencies of the vane in
combination with the valve body is needed for determining vane thickness to prevent
this problem.
A butterfly guard valve must be of adequate distance upstream to prevent flow
turbulence at the fixed cone valve entrance and potential vibration as flow passes
through the valve.
Control Valve Alternative 2 – Butterfly Valve

The advantages of lower price and simple operation of butterfly valves discussed above for
use as a guard valve also would apply for use in flow regulation. However, typical butterfly

Dished

Solid biplane

Flow-thru-Disc

Typical Butterfly Valve Configurations

valves are not normally used at dam outlet works as a regulating valve due to hydraulic
limitations of flow velocity (25 to 30 fps, maximum) and differential heads across the valve
(50 feet, maximum). Since the hydraulic conditions at the Loveland Dam outlet works
exceed these limits (velocity ~50 fps; differential head ~140 feet), a typical butterfly valve
was removed from further consideration as a control valve.
4.3.2.3

Control Valve Alternative 3 – Jet-Flow Gate Valve

A jet-flow gate valve is constructed with a bonneted slide gate with a round tapered orifice
for contacting the flow and assisting with the introduction of air to prevent cavitation. A leaf
disc slides over the orifice to control the opening and the flow of water. Jet-flow gate valves
have been used at US Bureau of Reclamation (USBR) facilities since the 1940s. They are
very reliable, robust, and generally trouble-free.

GEI Consultants, Inc.

4-9

329

Loveland Dam Valve Replacement Alternatives Analysis
San Diego County, CA
November 22, 2021

Due to high flow velocities, jet-flow gate valves use metal seals and seats. This provides
good shutoff with proper machining, but a drip-tight closure is not typically maintained over

Jet-flow Gate Valve

the long term. Also, the high-velocity discharge jet necessitates fabricating the discharge
port with stainless steel rather than relying on coated steel. A jet-flow valve is a contender
for control valve replacement at the outlet works, but the valve house roof may have to be
modified (or removed since the valve can be installed outside) to accommodate the gate stem
and actuator. Additionally, jet-flow gate valves create a concentrated jet of water and
therefore would result in more erosive forces in the streambed compared with valves with
better energy dissipation capability.
Key pros and cons of using a jet-flow gate valve as the control valve are listed below.
Pros
•
•
•

Precise flow regulation.
Can be installed outside.
Simple operation, reliable, USBR indicates trouble-free maintenance.
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Cons
• Concentrated flow stream at valve exit.
• Potentially more expensive than a fixed cone valve.
• Metal seats needed to accommodate high velocity jet (typically do not maintain a
drip-tight seal over time).
• Modification to valve house may be needed to fit valve stem.
4.3.2.4

Control Valve Alternative 4 – Throttling Knife Gate Valve

High-performance heavy duty throttling knife gate valves are available for regulating flow at
dam outlet works under hydraulic heads of up to 200 feet (~86 psi), which is well within the
design conditions for the project (140 feet). These valves are configured with a square
bottom gate but a round port. The square bottom gate leaf and bottom seat edge enables a

Throttling Gate Valve

consistent seating surface at intermediate openings, which permits throttling at full rated
pressure without vibration. Unlike standard round-shaped gate leafs susceptible to vibration
at intermediate openings, a square-shaped leaf enables evenly distributed support throughout
the entire travel length. A throttling knife gate valve is an economical alternative to a
jet-flow gate valve, another potential flow regulation valve with a similar configuration.
Like the jet-flow gate, an anti-cavitation design includes a downstream port larger than the
inlet port to provide sufficient air flow for the downstream flow jet.
This type of valve has successfully been used for outlet works at dams such as at PG&E’s Pit
River Dam (northern California) and at other dams operated by USBR and various
municipalities. The key construction issue would be that the valve house roof may have to
be modified to accommodate the operating stem.
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Key pros and cons of using a throttling knife gate valve as the control valve are listed below.
Pros
•
•

Precise flow regulation.
Similar in operation to a jet-flow valve, but with lower purchase cost. Potentially less
expensive than a fixed cone valve.

Cons
• Concentrated flow stream at valve exit.
• Metal seats needed to accommodate high velocity jet (typically do not maintain a
drip-tight seal over time).
• Modification to valve house may be needed to fit valve stem.
4.3.2.5

Control Valve Alternative 5 – Multi-Hole Variable Orifice Valve

A multi-hole variable orifice valve (MOV) consists of two steel plates: one fixed
(downstream) valve plate, and one linearly moving (upstream) valve plate. Both plates have
matching orifices, which divide the flow into jets that dissipate energy in a short linear
distance. A key advantage of this valve in terms of space is that it is very compact and the
stem travel length is very short. A MOV typically has to be upsized to maintain discharge
capacity since the flow area is reduced by the orifice plate.

Multi-Hole Variable-Orifice Valve

Key pros and cons of using a multi-hole variable orifice valve as the control valve are listed
below.
Pros
•
•
•

Precise flow regulation.
Good energy dissipation.
Simple operation.
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•
Cons
•
•
•
•
4.3.2.6

Compact: wafer body, short stem (small stem travel).
Relatively heavy due to need to upsize valve for 350 cfs discharge.
Orifice ports subject to clogging by debris.
May not be able to maintain drip-tight seal over time.
Expensive due to the upsizing needed to achieve operational flow requirements
(54-inch nominal size needed to achieve 350 cfs flow).
Control Valve Alternative 6 – Plunger Valve

Plunger valves are commonly used at dam outlet works facilities for flow regulation and
energy dissipation. Plunger valves control flow by means of an inner piston, which travels
on an inner guide within the valve body. Vanes connect the guides to the inner valve body.
Water flows through the annular space between a teardrop-shaped inner valve body and the
piston. To close the valve, the piston is moved to seal against a seat mounted within the

Plunger Valve

inner valve body at the downstream end. The piston moves back and forth by means of a
linkage in the valve to achieve various open positions for flow regulation. The inner linkage
is connected to a gearbox outside the main valve body.
Key pros and cons of using a plunger valve as the control valve are listed below.
Pros
•
•

Precise flow regulation.
Good energy dissipation.

Cons
• Mechanical linkage inside valve body is difficult to access if maintenance is needed.
• Inner vanes are subject to debris collection which could affect valve performance.
• Typically more expensive than other control valve options due to mechanical
complexity and upsizing needed to achieve discharge requirements.
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4.3.2.7

Control Valve Alternative 7 – Sleeve Valve

A sleeve valve dissipates energy by diverting flow streams to the center of the valve through
multiple orifice ports of an inner sleeve. Flow regulation occurs by means of a movable
sleeve gate exposing more or less orifices on the sleeve. Sleeve valves are very good for
precise flow regulation and energy dissipation. However, to be installed at an outlet
discharging to atmosphere, an extra outlet adapter is needed. Using manufacturer design
tables for project design conditions, the overall length of the valve, including adapter, would

Sleeve Valve Operation

be more than double the length of the existing fixed cone valve currently used and would
necessitate rebuilding the valve house with a much longer cantilevered platform.
Additionally, a sleeve valve is much heavier than a fixed cone valve and may have to be
sized to 48 inches to accommodate a flow of 350 cfs. Finally, sleeve valves can present
maintenance challenges by debris becoming lodged in the orifice ports. For these reasons, a
sleeve valve is not a good option for regulating flow at the outlet works.
Key pros and cons of using a sleeve valve as the control valve are listed below.
Pros
•
•

Precise flow regulation.
Good energy dissipation.

Cons
• Heavy
• Very long, making rebuilding valve house necessary.
• Typically, more expensive than other regulating valve options due to mechanical
complexity.
• Orifices are subject to debris collection which could affect valve performance.
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4.3.2.8

Control Valve Alternative 8 – Needle, Tube, Hollow-Jet Valves

Needle, tube, and hollow-jet valves are progressive improvements on a basic design which
uses a sliding internal plunger-type plug inside the valve body to regulate flow. When the
valve is open, water flows through the annular space between the inner valve body and the
plug. The plug shape allows precise flow regulation. Flow through the valve is stopped by
moving the plug to a seat to seal the plug and body members.

Typical needle, tube, and hollow-jet valve configurations

Though many of these valves are still in service at dams, including use at outlet works, the
USSD 6 does not recommend new installation of these valve types due to problems with
operational instability, cavitation, high cost, and frequent/costly maintenance needs. For
these reasons, these regulating valves were removed from further consideration for Loveland
Dam.

Comparison of Control Valve Replacement Alternatives
The control valve alternatives were compared based on a qualitative assessment of the
following screening categories:

6

•

Hydraulic performance

•

Energy dissipation

•

Weight

•

Valve house fit

•

Valve cost

United States Society on Dams, Improving Reliability of Commonly Used Hydraulic Valves, April 2017.
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•

Maintenance

As with the guard valve alternatives, the qualitive assessment was limited to assigning a
subjective, relative ranking to each control valve alternative based on judgement according to
the same simplified scale of relatively favorable, neutral, relatively unfavorable, or
infeasible.
A comparison of the control valve alternatives based on the qualitative assessment is shown
in matrix form in Table 3. This table also includes commentary on the various alternatives
for the various screening categories.

4.4

Potential Valve Configurations in Valve House
General

Dimensional information collected from manufacturers for the various valve types was used
to develop potential preliminary layouts of new facilities in the valve house. There are
numerous potential valve layout combinations given the many guard and control valve
options. Seven example configurations were developed to show key potential valve
combinations. The examples provide a dimensional representation of other potential
configurations that incorporate valves of similar dimensions. For instance, valves with
compact wafer-type configurations such as butterfly valves and gate valves have similarly
short lay lengths, whereas longer-bodied control valves take up much more space within the
valve house. One of the longer valves in terms of lay length is the fixed cone valve;
therefore its depiction on the layout figures would apply to spacing requirements of other
control valves of similar length.
All configurations reflect the use of a downstream line stop to control the reservoir and allow
valve replacement to be performed in the dry. However, other reservoir control alternatives
are possible, as discussed in Section 3. The configurations depict a 20-inch tee fitting,
clamp-sleeved to the existing 36-inch-diameter conduit upstream of the guard valve for
installation of the line stop. Once the line stop is removed, these fittings will remain in place.
A steel stairway is also shown as a replacement to the concrete stairway that would be
removed to install the line stop.
For all configurations, the existing I-beam for hoisting and placing equipment would be
replaced, lengthened, and strengthened with additional supports and bracing. The improved
I-beam would be used for removal and replacement of the valves, as described in
Section 4.4.4.1.
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Example Valve Configurations
4.4.2.1

Configuration 1: 36” Butterfly Valve and 30” Fixed Cone Valve

Configuration 1 is depicted in Figure 20. Beginning at the downstream end of the existing
36-inch-diameter conduit through the dam, a 36” butterfly valve is used as a guard valve, a
36”x30” eccentric reducer follows downstream, and the outlet system terminates at a 30-inch
fixed cone valve used as a control valve. The configuration is similar to the existing layout at
the outlet works (butterfly valve followed by a smaller diameter fixed cone valve) but uses a
flow reducer fitting rather than a reducing butterfly valve. Reducing butterfly valves of this
size are not recommended since they are non-standard special-order items with long lead
times, and more expensive than using a standard valve and reducer fitting. The
appurtenances for this configuration require more lay length than those of the existing
facilities but would still fit within the valve house by shortening the length of the spool piece
between the valves. Additionally, the lay length of a newer fixed cone valve is shorter than
the existing fixed cone valve, so the overall length of elements within the valve house would
remain about the same.
Key pros and cons of this configuration are listed below.
Pros
•
•

Similar configuration as existing, therefore familiar to Authority staff.
Configuration fits within existing valve house.

Cons
• The butterfly valve would cause poor hydraulic conditions at the entrance to the fixed
cone valve making it susceptible to vibrations and/or cavitation under certain flow
conditions.
• See cons for butterfly valves and fixed cone valves under Sections 4.2.2.1 and 4.3.2.2,
respectively.
4.4.2.2

Configuration 2: 30” Butterfly Valve, 30” Fixed Cone Valve

Configuration 2 is depicted in Figure 21. This configuration is similar to Configuration 1
except that the 36”x30” reducer fitting is located upstream of the guard valve, allowing the
guard valve to be a smaller 30” butterfly valve. The pros and cons of this configuration are
the same as those of Configuration 1, except that using a 30” instead of a 36” butterfly valve
slightly reduces the weight and cost of the guard valve.
4.4.2.3

Configuration 3: 30” Knife Gate Valve, 30” Fixed Cone Valve

Configuration 3 is depicted in Figure 22. This configuration is similar to Configuration 2
except that a 30” knife gate valve is used as the guard valve instead of a 30” butterfly valve.
Hydraulic conditions would be improved with use a knife gate valve compared to a butterfly
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valve since a gate valve permits full-port unobstructed flow when fully open. Based on
dimensions provided by manufacturers, a knife gate valve will fit in the valve house, but the
I-beam used for hoisting would either have to be reconfigured or the knife gate valve would
have to be installed with the valve stem rotated from center (say, at 1 o’clock 7) to avoid
conflict with the I-beam.
Key pros and cons of this configuration compared to Configuration 2 are listed below.
Pros
•

Better hydraulic operation reduces vibration and/or cavitation potential.

Cons
• Increased weight of guard valve (and potentially increased cost).
• Requires special accommodation of the knife gate valve stem.
• See cons for knife gate valves under Section 4.2.2.3 and fixed cone valves under
Section 4.3.2.1, respectively.
4.4.2.4

Configuration 4: 36” Butterfly Valve and 36” Fixed Cone Valve

Configuration 4 is depicted in Figure 23. This configuration is similar to Configuration 1
except that the 36”x30” reducer fitting is eliminated, the pipe remains at a constant
36” diameter, and a 36” fixed cone control valve is used. Maintaining a constant diameter
through the outlet works would improve system hydraulics compared to Configuration 1, but
system hydraulics are still not optimal with a butterfly valve upstream of the fixed cone valve
since the butterfly valve disc always remains in the flow path and contributes to downstream
turbulence at the inlet of the fixed cone valve, even when fully open. However, elimination
of the reducer would reduce the flow velocity and reduce potential turbulence entering the
fixed cone valve. Performance charts for fixed cone valves indicate that a 36-inch valve is
oversized for conveying a maximum flow of 350 cfs. Therefore, the improved hydraulic
performance is achieved at the increased expense of a larger/oversized fixed cone valve and
upsized piping.
Additionally, the valve house platform may require strengthening to accommodate the
increased equipment weights.
Key pros and cons of this configuration compared to Configuration 1 are listed below.

A knife gate valve manufacturer we contacted stated that rotating the stem position of a knife gate valve is
commonly done.
7
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Pros
•

Better hydraulic operation reduces vibration and/or cavitation potential through the
fixed cone valve.

Cons
• Increased purchase and construction costs due to larger fixed cone valve.
• Upsizing the fixed cone valve increases weight and moments on the cantilevered
valve house platform.
• See other cons for butterfly valves in Section 4.2.2.1 and fixed cone valves in
Section 4.3.2.1, respectively.
4.4.2.5

Configuration 5: 36” Ball Valve and 36” Fixed Cone Valve

Configuration 5 is depicted in Figure 24. This configuration is similar to Configuration 4
except that a ball valve is used as the guard valve instead of a butterfly valve. This
configuration is a hydraulic improvement over Configuration 4 since the guard valve is a
full-port valve and would not produce turbulence at the entrance to the fixed cone valve. A
ball valve of this size is much heavier than both the reducing butterfly valve currently in
place and the 36” butterfly valve of Configuration 4 (11,227 pounds versus ~ 1,500 pounds
for existing reducing butterfly valve and 1,762 pounds for 36” butterfly valve) and the lay
length is longer. However, it would still fit in the available space in the valve house by
reducing the length of the spool piece connecting this valve to the control valve. A
specialized heavy lift helicopter would be needed to transport such a heavy ball valve to the
job site.
Key pros and cons of this configuration compared to Configuration 4 are listed below.
Pros
•

Optimal hydraulic operation eliminates turbulence at entrance to fixed cone valve.

Cons
• Increased cost of ball valve versus butterfly valve.
• Heavy ball valve increases weight and moments on the cantilevered valve house
platform.
• The weight of the ball valve would require a specialized helicopter for transport to
project site.
• See other cons for ball valves in Section 4.2.2.2 and fixed cone valves in Section
4.3.2.1, respectively.
4.4.2.6

Configuration 6: 36” Butterfly Valve and 54” Multi-Hole Variable Orifice Valve

Configuration 6 is depicted in Figure 25. This configuration is similar to Configuration 4
except that a 54-inch multi-hole variable orifice valve (MOV) is used for the control valve
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instead of a fixed cone valve. This configuration is quite different than the existing
configuration at the outlet works. A MOV has less hydraulic sensitivity to incoming
turbulence compared to a fixed cone valve, which enables installing a butterfly valve
upstream without potential performance problems through the control valve. However, the
orifice ports for the MOV provide substantially less discharge capacity than a fixed cone
valve, which necessitates a larger regulating valve (54-inch) to accommodate a 350 cfs
maximum discharge. Additionally, the larger valve size is heavier than a fixed cone valve,
but it would still fit in the available valve house space, even with the 36”x54” transition
spool needed upstream. Such a heavy valve (4 tons) is at the upper end of the lifting capacity
of typical construction helicopters used locally (3-4 tons). A lightened load could be
achieved by transporting the valve in pieces (e.g. with actuator removed) to the job site and
assembling on site. Another consideration in selecting a MOV for the regulating option is
the potential of debris accumulating behind the orifices and affecting valve performance. If
an MOV is used, we recommend including an upstream access port that could be opened by
operators to periodically clear debris when the upstream guard valve is closed.
Key pros and cons of this configuration compared to Configuration 4 are listed below.
Pros
•
•

Good hydraulic operation; eliminates turbulence concerns at entrance to control
valve.
Simple operation, less moving parts than a fixed cone valve.

Cons
• MOV more costly than fixed cone valve.
• Heavy MOV valve increases weight and moments on the cantilevered valve house
platform.
• Potentially increased maintenance, depending on incoming debris.
• See other cons for butterfly valves in Section 4.2.2.1 and MOV in Section 4.3.2.5,
respectively.
4.4.2.7

Configuration 7: 30” Butterfly Valve and 30” Throttling Knife Gate Valve

Configuration 7 is depicted in Figure 26. This configuration is similar to Configuration 3
except that a 30-inch throttling knife gate valve is used for the control valve instead of a
fixed cone valve. This configuration is quite different than the existing configuration at the
outlet works. A throttling knife gate valve has less hydraulic sensitivity to incoming
turbulence compared to a fixed cone valve, which enables installing a butterfly valve
upstream without potential performance problems through the control valve. However, a
knife gate valve does not provide as much energy dissipation as a fixed cone valve and may
require that the hoisting I-beam be modified to accommodate the operating stem.
Key pros and cons of this configuration are listed below.
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Pros
•
•

Good hydraulic operation; eliminates turbulence concerns at entrance to control
valve.
Potentially less costly to purchase compared to a fixed cone valve.

Cons
• Heavy knife gate valve increases weight and moments on the cantilevered valve
house platform.
• Modifications needed for hoisting I-beam configuration.
• See other cons for butterfly valves in Section 4.2.2.1 and throttling knife gate valve in
Section 4.3.2.4, respectively.

Comparison of Example Configurations
The example valve configurations were compared based on a qualitative assessment of the
following screening categories:
•

Hydraulic performance

•

Energy dissipation

•

Weight

•

Valve house fit

•

Valve cost

•

Maintenance

As with the evaluation of the individual valve alternatives, the qualitive assessment of the
configurations was limited to assigning a subjective, relative ranking to each configuration
based on judgement according to the same simplified scale of relatively favorable, neutral,
relatively unfavorable, or infeasible.
A comparison of the various valve configurations based on the qualitative assessment is
shown in matrix form in Table 4. Commentary on the various valve configurations is
provided below.
•

Configurations 1, 2, and 4 – These configurations involve a butterfly guard valve
upstream of a fixed cone control valve, the same arrangement as in the existing
facility. The butterfly valve would cause turbulent hydraulic conditions at the inlet of
the fixed cone valve making the fixed cone valve susceptible to vibrations and/or
cavitation under certain flow conditions. Therefore, these configurations pose risks
with respect to long-term performance.

•

Configurations 3 and 5 – These configurations involve a fixed cone control valve, but
incorporate a full-port knife gate valve (Configuration 3) or ball valve
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(Configuration 5) as the guard valve to eliminate the hydraulic concerns associated
with use of a butterfly guard valve. The advantage of using a knife gate valve over a
ball valve is its reduced weight and cost.
•

Configurations 6 and 7 – These configurations use a butterfly valve for the guard
valve and a multi-port orifice valve (Configuration 6) or throttling knife gate valve
(Configuration 7) for the control valve. The control valves for these two
configurations are not sensitive to the hydraulic turbulence caused by the disc of the
butterfly guard valve. Configuration 6 is relatively heavy and costly compared to
Configuration 7.

From a hydraulic performance standpoint, configurations that maintain a constant 36-inchdiameter outlet works system through the valve house are preferred over those that use a
36”x30” reducer to be able to use smaller valve sizes. However, maintaining a constant
36-inch-diameter results in heavier components and increased costs.
The total weight of the various configurations vary widely and are generally greater than the
weight of the existing facilities in the valve house. Therefore the structural capacity of the
existing cantilevered floor of the valve house is an important consideration in the selection of
a preferred configuration (refer to Section 4.4.4.2).
A promising configuration appears to be Configuration 3 – a 30” knife gate guard valve in
combination with a 30” fixed cone control valve (Figure 22). This configuration is expected
have good hydraulic performance at mid-range cost, and is only moderately heavier than the
components in the existing valve house. Another promising configuration appears to be
Configuration 7 – a 30” butterfly guard valve in combination with a 30” throttling knife gate
valve as the control valve, although there may be space constraints with installing the
throttling knife gate valve in the valve house.

Other Considerations
4.4.4.1

Installation

We anticipate that a helicopter(s) would be used to transport replacement valves and other
heavy components to the dam site, as well as remove the old valves and heavy components
from the site, as depicted in Figure 27. The existing valves would first be removed from the
valve house using the I-beam hoisting system following improvements to its lifting capacity.
The valves would be lowered to a temporary platform constructed on the ground surface
immediately below the valve house. A helicopter would then remove the old valves from the
site. The temporary platform would be equipped with a system to allow the valves to be
moved into various positions on the platform to allow the lifts to be made vertically (i.e.,
beyond the downstream edge of the center spillway overhang).
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A helicopter would deliver the new valves to the same temporary platform on the ground
surface below the valve house. The valves would be moved into position on the platform so
that the improved I-beam hoisting system in the valve house could then lift the new valves
vertically to the valve house level. They would then be moved horizontally and vertically
into position in the valve using the I-beam system.
The maximum lifting load for most local construction helicopters is 3 to 4 tons. Larger
locally available helicopters would need to be used to lift heavier loads. A Sikorsky Sky
Crane (S-64 capable of a 10-ton lift) and Chinook (CH-47 capable of a 12-ton lift) are the
most likely candidates for lifting the heavier loads.
4.4.4.2

Structural Capacity of Valve House Floor

The valve house floor is anchored to and cantilevered from the downstream face of the dam.
A structural analysis of this cantilevered floor should be performed to assess its strength to
accommodate various construction and in-place loading conditions and to determine
adequacy for current earthquake design standards.
The results of the structural capacity analyses may influence the selection of a preferred
valve configuration. For example, use of the heavier valve options may require
strengthening of the floor system to accommodate the larger loading.
4.4.4.3

Material

We recommend using stainless steel materials for the components to be replaced in the valve
house, such as transition fittings (reducers/spool pieces), flanges, and valves. The
interconnection to the existing cast iron pipe should use a galvanic isolating flange kit to
prevent interaction between dissimilar metals. Additionally, the same type of stainless steel
should be used (i.e., 304 or 316, but not a combination of the two) for connected
components.
The stainless steel components will accommodate very high flow velocities through the
components. Currently, stainless steel is used almost exclusively in the manufacture of fixed
cone valves for the dual purpose of accommodating high flow velocities and for corrosion
control. For the valve and piping configurations considered for this analysis, we assume that
all wetted surfaces will be manufactured with stainless steel materials. Some valve
manufacturers offer stainless steel wetted surfaces (trim) inside the valve with an outer
carbon steel body as a lower cost option to a valve constructed entirely of stainless steel
material. Valves manufactured with stainless steel and carbon steel components have to be
constructed with insulators between dissimilar metals to prevent cathodic degradation. Over
long time periods or under extreme operating conditions, these insulators can degrade which
exposes the carbon steel portions of the valve to more rapid degradation. Therefore, we
recommend specifying valve body materials with stainless steel along with the trim. Note
that bronze is commonly used for seal-to-metal contact within valves due to the propensity of
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stainless steel to gall (stick) when mated together under high pressure, such as when a valve
closes. Bronze in combination with stainless steel has a very low propensity for cathodic
damage since they are very close on the galvanic series for metals. Therefore, a combination
of bronze and stainless steel is commonly used as an acceptable non-insulated metal mating
by valve manufacturers.
4.4.4.4

Emergency Drawdown Capability During Construction

The outlet works will not be able to be used to lower the reservoir during construction once
the existing valves are removed. Implementation of temporary reservoir control measures
during construction will also limit use of the outlet works to some degree.
We recommend that the reservoir water level be lowered to about El 1300 during valve
replacement construction. An exception to this recommendation is if the Authority opts to
completely empty the reservoir to allow valve replacement to be performed in the dry; in that
case, emergency drawdown of the reservoir is no longer relevant. Lowering the reservoir to
El 1300 automatically satisfies DSOD’s emergency drawdown guideline to lower the
maximum storage depth by 10 percent within 7 or 10 days (this guideline requires lowering a
full reservoir to El 1334.5 in 7 or 10 days).
Another DSOD emergency drawdown criterion is to be able to drain the full contents of the
reservoir within 90 or 120 days. If the reservoir were to be lowered to El 1300 before
construction, the remaining volume in the reservoir would only be about 8,000 acre-feet. We
recommend that construction be performed in the dry season (hence no runoff to increase the
reservoir volume) and that physical removal and replacement of the valves occur over a
relatively short time period (two to four weeks). The new valves should be on site prior to
removal of the old valves. The complete outlet works system is likely to be back in full
operation within about two months after taking it out of service to replace the valves.
Therefore, DSOD’s emergency drawdown criterion to be able to drain the full contents of the
reservoir within 90 or 120 days should be achievable.
The discussion above indicates that special flow diversion measures are not necessary during
valve replacement construction, such as installing a bypass pipeline to lower the reservoir in
an emergency.
4.4.4.5

Operations

The guard valve would only be used in a fully-opened or fully-closed position. Head
balancing across this guard valve would be accomplished through a small bypass system that
would operate automatically prior to opening the valve. To initiate flow, the control valve
would remain closed until the guard valve was completely open. To stop flow, the control
valve would be fully closed before closing the guard valve.
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The existing outlet works system does not contain a flow meter or instruments to measure
flow velocity. Therefore, a chart or table should be developed during design to assist
operators in selecting the proper valve opening setting for various reservoir water levels such
that the maximum discharge (and associated flow velocity) is not exceeded during normal
operation. Alternately, a simple strap-on doppler flow meter could be installed during
construction so that direct readings could be taken of discharge and velocity through the
outlet works.
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5.

Summary of Findings and Recommendations

5.1

Valve Replacement

The Authority plans to replace the existing guard valve and control valve located in the valve
house, which is attached to the downstream face of Loveland Dam. The existing guard valve
consists of a 36”x30” reducing butterfly valve. The control valve for regulating flows
consists of a 30” fixed cone (Howell-Bunger) valve. The intake of the outlet works consists
of a reinforced concrete structure attached to the upstream face of the dam with five openings
covered with bar screens. The outlet works conduit that connects the intake to the valve
house consists of a 36-inch-diameter cast iron pipe embedded within the concrete dam; this
conduit contains a cement-mortar lining.
The following types of valves were considered for replacement of the outlet works valves at
Loveland Dam:
Guard Valve
• Butterfly
• Ball/Spherical
• Knife Gate
Control Valve
• Fixed Cone
• Butterfly
• Jet-Flow Gate
• Throttling Knife Gate
• Multi-Hole Variable Orifice
• Plunger
• Sleeve
• Needle, Tube, Hollow-Jet
The valve alternatives were compared based on a qualitative assessment of various screening
categories, such as hydraulic performance, energy dissipation (control valve only), weight,
valve house fit, valve cost, and typical maintenance. The qualitive assessment was limited to
assigning a subjective, relative ranking to each valve alternative based on judgement
according to a simplified scale of relatively favorable, neutral, relatively unfavorable, or
infeasible. A comparison of the guard valve alternatives is shown in Table 2 and a
comparison of the control valve alternatives is shown in Table 3.
There are numerous potential valve layout combinations given the many guard and control
valve options. Seven example configurations were developed to show key potential valve
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combinations. The examples provide a dimensional representation of other potential
configurations that incorporate valves of similar dimensions. The example configurations are
compared in Table 4.
The current valve arrangement in the valve house consists of a butterfly guard valve followed
by a fixed cone control valve. The valve house is a small structure and therefore the two
valves are necessarily located within a few feet of each other. Current fixed cone valve
manufacturers recommend that if a butterfly guard valve is used, that it be located at least 5
pipe diameters upstream of the fixed cone valve so that flow turbulence caused by the disc
within the butterfly valve does not damage the fixed cone valve by potentially causing
vibrations or cavitation. Therefore, simply replacing the existing valve types within the
valve house is not recommended due to this performance concern. Lengthening the valve
house to provide more separation between a butterfly valve and fixed cone valve was
considered to be impractical.
If a fixed cone valve is used as a control valve, then use of a full-port valve such as a ball
valve or knife gate valve is preferred as the guard valve. These guard valves do not interrupt
the flow path and therefore mitigate the concern for vibration or cavitation of a fixed cone
valve. In this case, a knife gate valve is generally preferred over a ball valve because a ball
valve is very heavy and would be more of a concern with regard to overloading of the
existing cantilevered floor of the valve house. A knife gate valve is also less costly than a
ball valve.
A butterfly valve could be used as a replacement guard valve if combined with a control
valve that is not susceptible to the flow turbulence caused by the disc of the butterfly valve.
The best candidates for this type of control valve appear to be a throttling knife gate valve or
multi-hole orifice valve, although a jet-flow gate valve is also a possibility.
From a hydraulic performance standpoint, valve configurations that maintain a constant
36-inch-diameter flow path are preferred over those that involve reducing the flow path to
30-inch-diameter. However, maintaining a constant 36-inch-diameter results in heavier
components and increased costs.
The total weights of the various valve configurations vary widely and are generally greater
than the weight of the existing facilities in the valve house. Therefore, the structural capacity
of the existing cantilevered floor of the valve house is an important consideration in the
selection of a preferred configuration.
A promising configuration appears to be use of a 30” knife gate guard valve in combination
with a 30” fixed cone control valve (Figure 22). This configuration is expected have good
hydraulic performance at mid-range cost and is only moderately heavier than the existing
components in the valve house.
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5.2

Reservoir Control

The reservoir water level will need to be controlled so that valve replacement can be
performed in the dry. The following types of reservoir control alternatives were considered:
•
•
•
•
•

Lower Reservoir to Below Intake
Install Cofferdam around Intake
Block Bar Screens of Intake
Block Conduit Entrance at Intake
Install Downstream Line Stop

Any of these reservoir control alternatives could be used with any of the valve replacement
alternatives discussed above.
The five reservoir control alternatives were compared based on a qualitative assessment of
technical feasibility, construction cost, potential water loss cost, constructability,
environmental and social impacts, and operational impacts. The qualitive assessment was
limited to assigning a subjective, relative ranking to each alternative based on judgement
according to a simplified scale of relatively favorable, neutral, relatively unfavorable, or
infeasible. A comparison of the reservoir control alternatives is presented in Table 1.
Installing a downstream line stop was relatively favorable in all screening categories
considered. This alternative is a proven approach for pipes under similar hydraulic
conditions as those of this project (and even exceeding these conditions) and does not involve
expensive underwater construction or emptying of the reservoir. The transporting and lifting
equipment needed during construction to replace the valves would also be used for
installation of the line stop.
Three alternatives were considered for blocking of the upstream intake. Of these, blocking
the conduit entrance with a steel plug appears to be the best alternative. Lowering the
reservoir water level below the intake seems to be the least desirable option due to the
potential for additional water loss costs and potential environmental and social impacts of
emptying the reservoir.

5.3

Recommendations

The Authority’s normal maximum discharge rate for water transfers from Loveland
Reservoir to Sweetwater Reservoir is 350 cfs. This corresponds to a normal operating flow
velocity of about 50 fps in the 36-inch-diameter outlet works conduit, which is much higher
than what is considered acceptable for normal operations of a cement-mortar lined conduit.
The foreward of AWWA C205 indicates that cement–mortar linings perform best when flow
velocities are in normal ranges, and that when the flow velocity exceeds approximately 20
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fps special studies should be considered to determine the suitability of this type of lining
material.
We recommend that the normal maximum flow velocity in the conduit be limited to about
15 fps, pending further investigation of the condition of the conduit. This velocity
corresponds to an outlet works discharge rate of about 106 cfs. This lower discharge rate
may influence the Authority’s operation of the reservoir and may result in additional water
losses due to infiltration to the streambed during transfer of Loveland Reservoir water to
Sweetwater Reservoir. We recommend that the Authority consider conducting a cost-benefit
analysis of constructing a new outlet works system to allow a higher operating discharge rate.
The results of such a cost-benefit analysis could be used to determine if a new outlet works
system would be more beneficial than improving the existing outlet works. The results of
such an analysis might also influence Authority decisions regarding replacement of the
stairway on the downstream face of the dam for access to the existing valve house.
To our knowledge, the intake structure and interior of the conduit have not been inspected in
the 76-year history of the dam. We recommend that an underwater ROV video inspection of
the intake structure and conduit be performed to reduce uncertainties about their condition,
especially the condition of the cement-mortar lining of the conduit. If the condition of the
conduit is found to be poor, then measures to improve its condition should be considered.
The results of the ROV video inspection might also influence the selection of a preferred
method for control of the reservoir for replacement of the valves in the valve house.
The valve house floor is anchored to and cantilevered from the downstream face of the dam.
We recommend that a structural analysis of this cantilevered floor be performed to assess its
strength to accommodate various construction and in-place loading conditions and to
determine adequacy for current earthquake design standards. The results of the structural
capacity analyses may influence the selection of a preferred valve configuration and may
indicate that strengthening of the floor system is needed for safe operation of the outlet
works.
We believe the results of the evaluations and analyses recommended above will help the
Authority to identify an appropriate course of action with respect to replacement of the outlet
works valves at Loveland Dam.
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TABLE 1
RELATIVE COMPARISON OF RESERVOIR CONTROL ALTERNATIVES

Screening
Category

Technical
Feasibility

Construction
Cost

Potential
Water Loss
Cost

Constructability

Environmental and
Social Impacts

Operational
Impacts

Alternative 1
Lower Reservoir to Below Intake

Alternative 2A
Install Cofferdam

• Methods to lower reservoir are relatively
straightforward.
• Relatively simple technical solution.

• Uncertainties regarding ability to seal against curved
upstream face of dam.

• Relatively minor construction elements.

• Most expensive alternative.
• Requires relatively massive structure to resist reservoir
water pressures.

• If discharges made during dry period, losses to
streambed could be significant.

• Limited to no reservoir drawdown required.
• No significant water loss costs expected.

• Uncertainties regarding amount of residual inflow.
• Access to upstream side for siphon or pump
installation will be difficult.

• Relatively difficult underwater construction.
• Improvements to boat launch required.

• Discharges could potentially affect arroyo toads, and
emptying reservoir would affect species that depend
on the reservoir.
• Recreational and other users of reservoir affected.

• Minor since does not involve reservoir releases.

• Loss of reservoir storage reduces operational
flexibility.
• Reservoir could remain empty for years if in drought
conditions

• Relatively minor since reservoir storage is preserved.

Alternative 2B
Block Bar Screens

• Bar screens on bottom of intake cannot be blocked
using practical methods. Side bar screens difficult to
block at dam face. Not considered further.

Alternative 2C
Block Conduit Entrance

Alternative 3
Install Downstream Line Stop

• Relatively simple concept.
• Uncertainties regarding condition of bell-mouth inlet.
• Requires diver inspection to verify feasibility.

• Proven approach for blocking flow in conduits.
• Specialty contractor confirmed feasibility (site visit).
• Some uncertainty on condition of interior lining of pipe.

• Least expensive underwater construction method.
• May need to replace some bar screens, depending on
condition of attachments.

• Least expensive method.
• Takes advantage of equipment mobilized to replace
valves.

• Limited to no reservoir drawdown required.
• No significant water loss costs expected.

• Limited to no reservoir drawdown required.
• No significant water loss costs expected.

• Difficult underwater construction.
• Uncertainties regarding ability to remove and replace
bar screens.

• No underwater construction.
• Requires staging platform on ground below valve
house.

• Minor since does not involve reservoir releases.

• Minor since does not involve reservoir releases.
• Impacts to downstream water pool staging area no
greater than required for valve replacement.

• Relatively minor since reservoir storage is preserved.

• Relatively minor since reservoir storage is preserved.

Not applicable

Not applicable

Not applicable

Not applicable

Not applicable

LEGEND:

Relatively
Unfavorable

Neutral

Relatively
Favorable

Infeasible
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TABLE 2
RELATIVE COMPARISON OF GUARD VALVE ALTERNATIVES

Screening
Category

1. Hydraulic
Performance

Alternative 1
Butterfly Valve

 Not recommended by FCV manufacturers due to


Alternative 2
Ball Valve

potential for turbulence and associated downstream
vibration/cavitation.
High cavitation potential during intermediate positions.

Alternative 3
Knife Gate Valve

 Full-port opening enables unobstructed flow passthrough without turbulence.

 Full-port opening enables unobstructed flow passthrough without turbulence.

2. Weight

 Least weight option. Higher than existing guard valve
when reducer weight is also considered.

 Very heavy: may require strengthening valve house

 Heavier than existing guard valve.

3. Valve House Fit

 Would be similar to fit of existing guard valve.

 Larger than butterfly valve, but would still fit in valve
house with most control valves.

 Depending on model, the gate stem may require

 Lowest purchase cost and lead time.

 High purchase cost and lead time.

 Moderate purchase cost.

 Maintenance is not normally an issue, but increased

 Very reliable, but if maintenance were required, it

 Low maintenance, but like all alternatives, seal

4. Valve Cost

5. Maintenance

maintenance is likely due to extreme operating
conditions (high velocity).

platform; would require specialized helicopter to
transport.

would be difficult (potentially requiring complex
disassembly).

reconfiguration of the equipment hoist, or placing valve
an angle to fit.

maintenance would be difficult.

LEGEND:
Relatively
Unfavorable

Neutral

Relatively
Favorable

Infeasible
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TABLE 3
RELATIVE COMPARISON OF CONTROL VALVE ALTERNATIVES

Screening
Category

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Alternative 6

Alternative 7

Alternative 8

Fixed Cone

Butterfly

Jet-flow Gate

Throttling Knife Gate

Multi-Hole Variable
Orifice

Plunger

Sleeve

Needle, Tube,
Hollow-Jet

(Howell-Bunger)

1. Hydraulic
Performance

2. Energy
Dissipation

3. Weight

Not applicable

• Fully-assembled valve is
moderately heavy.

4. Valve House Fit

5. Valve Cost

6. Maintenance

• Not recommended by USSD[1]

• Not recommended for flow
regulation under high velocity
conditions due to cavitation
potential. Therefore not
considered further.

Not applicable

Not applicable

• Moderately expensive due to

due to vibrational problems.
Therefore not considered
further.

• Head-losses through partially

• Head-losses through partially

open valve contribute to
energy dissipation but
concentrates flow to a jet-like
discharge.

open valve contribute to
energy dissipation but
concentrates flow to a jet-like
discharge.

• Fully-assembled valve is

• Fully-assembled valve is

moderately heavy (sometimes
shipped in separate pieces).

moderately heavy (sometimes
shipped in separate pieces).

• Stem length would be an
issue without modtifying valvehouse.
• Can be installed outside
(would need to remove
valvehouse roof).

• Stem length may require valve
house modification to fit.
• Can be installed outside
(would need to remove
valvehouse roof).

• Head-losses through orifices

• upsizing needed to
accommodate maximum
discharge increases weight.

• Valve must be 54-inch for 350
cfs discharge, with tight fit in
valve house.

• Expensive because of

Not applicable

complex fabrication/
construction.

upsizing needed to
accommodate maximum
operational discharge.

• Exterior linkage and sleeves
•
•

must be kept well-greased.
Complicated maintenance.
External linkage allows for
some on-site repairs.

• Simple construction,
Not applicable

straightforward maintenance.
• Metal seat seals may not
remain drip-tight over time.

• Simple construction,
•

straightforward maintenance.
Metal seat seals may not
remain drip-tight over time.

Not applicable

contribute to energy
dissipation.

• Simple construction,
•
•

straightforward maintenance.
Seals may not remain driptight over time.
Orifices subject to debris
blockage.

• Heavy, weight varies
depending on configuration.

• Would need to be upsized to
meet project flow conditions.

• Heavy, weight varies

Not applicable

depending on configuration.

• Would need to be upsized to
meet project flow conditions.

• Expensive due to complex

• Expensive due to complex

fabrication/construction.

fabrication/construction.

• Port-slots can be plugged by

• Orifice or slot ports can be

debris.
• Internal linkage makes valve
removal necessary for some
repairs.

plugged by debris.
• External linkage allows for
some on-site repairs.

Not applicable

Not applicable

Not applicable

[1] USSD – United States Society on Dams, Improving Reliability of Commonly Used Hydraulic Valves, April 2017.

LEGEND:
Relatively
Unfavorable

Neutral

Relatively
Favorable

Infeasible

354

TABLE 4
RELATIVE COMPARISON OF EXAMPLE CONFIGURATIONS

Screening
Category

Configuration 1

Configuration 2

Configuration 3

Configuration 4

Configuration 5

Configuration 6

Configuration 7

36” Butterfly Valve
30” Fixed Cone Valve

30” Butterfly Valve
30” Fixed Cone Valve

30” Knife Gate Valve
30” Fixed Cone Valve

36” Butterfly Valve
36” Fixed Cone Valve

36” Ball Valve
36” Fixed Cone Valve

36” Butterfly Valve
54” Multi-Hole Variable
Orifice Valve

30” Butterfly Valve
30” Throttling Knife
Gate Valve

1. Hydraulic
Performance
2. Energy
Dissipation

3. Weight

4. Valve House
Fit

5. Cost

6. Maintenance

LEGEND:

Relatively
Unfavorable

.

Neutral

Relatively
Favorable

Infeasible

Note: Configuration names are identified by guard valve first, then control valve.
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Appendix B – Photographs
List of Photographs
Photo No. 1 – Upstream face of Loveland Dam (8/9/2021).
Photo No. 2 – Downstream face of Loveland Dam showing valve house (9/25/2020).
Photo No. 3 – Closeup view of valve house (9/25/2020).
Photo No. 4 – Outlet works discharge; photo taken by DSOD (2/28/2019).
Photo No. 5 – Valve house components, looking downstream (9/25/2020).
Photo No. 6 – Valve house components, as viewed from left side (9/25/2020).
Photo No. 7 – Valve house components as viewed from left side (9/25/2020).
Photo No. 8 – Downstream end of I-beam hoisting system in valve house (9/25/2020).
Photo No. 9 – Upstream end of I-beam hoisting system in valve house (9/25/2020).
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Photo No. 1 – Upstream face of Loveland Dam (8/9/2021).

Photo No. 2 – Downstream face of Loveland Dam showing valve house (9/25/2020).
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Loveland Dam Valve Replacement Alternatives Analysis
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November 8, 2021

Photo No. 3 – Closeup view of valve house (9/25/2020).

Photo No. 4 – Outlet works discharge; photo taken by DSOD (2/28/2019).
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Photo No. 5 – Valve house components, looking downstream (9/25/2020).
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Photo No. 6 – Valve house compoents, as viewed from left side (9/25/2020).

Photo No. 7 – Valve house components as viewed from left side (9/25/2020).
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Photo No. 8– Downstream end of I-beam hoisting system in valve house (9/25/2020).

Photo No. 9 – Upstream end of I-beam hoisting system in valve house (9/25/2020).

GEI Consultants, Inc.

396

Appendix C – Technical Memorandum for Loveland
Dam Valve Outlet Structure Leakage and Corrosion
Study, February 9, 2021

397

Technical Memorandum

5901 Priestly Drive, Suite 301
Carlsbad, California 92008

760-795-1960
FAX 760-929-0836

DATE:

February 9, 2021

TO:

Erick Del Bosque, P.E.
Engineering Manager
Sweetwater Authority
505 Garrett Avenue
Chula Vista, CA 91910

FROM:

Thomas O. Keller, P.E., G.E., Project Manager
Ronald C. Berry, P.E., Project Engineer

PROJECT:

Loveland Dam Valve Outlet Structure Leakage and Corrosion Study
GEI Project No. 2004122

1.0

Background and Purpose

Loveland Dam is a concrete dam located on the Sweetwater River in the southern part of San
Diego County, California, about eight miles east of El Cajon. The dam, also referred to as
Sweetwater Falls Dam, was constructed in 1945 and impounds Loveland Reservoir with a
capacity of 25,390 acre-feet. The dam and reservoir are owned and operated by Sweetwater
Authority (Sweetwater).
The dam is a curved, concrete arch dam with a hydraulic height of 203 feet and length of
about 765 feet. The dam contains a center spillway and slightly higher intermediate spillway
on the left and right sides of the center spillway. The dam contains outlet works facilities for
release of water to Sweetwater River. Historical drawings of outlet works facilities are
contained in Appendix A (elevations shown on these drawings are with respect to USGS
datum).
The outlet works consist of a single horizontal 36-inch-diameter cast iron outlet conduit
located near the center of the dam. A trash rack structure is located at the upstream end of
the conduit. Flows through the conduit are regulated at the downstream end via valves
contained in an outlet structure (valve house). Access to the valve house is via a stairway
attached to the downstream face of the dam. The valve house contains a 36-inch by 30-inch
reducing butterfly valve (referred to herein as a guard valve) followed by a 30-inch
regulating Howell Bunger valve. The capacity of the outlet works is reported to be 357 cubic
feet per second for a reservoir level at the spillway crest elevation.
During a 2018 inspection of Loveland Dam, the California Division of Safety of Dams
(DSOD) noted that both the fixed cone Howell-Bunger Valve and guard valve at the
Loveland Dam leak when closed. The leakage is minor but DSOD indicated on the
inspection report to submit a plan and schedule for the refurbishment of the leaking outlet
GEI Consultants, Inc.
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valves. In addition, the Howell-Bunger valve and other components in the outlet structure
and valve house have corrosion issues, including severe corrosion of the stanchion that
supports the tip of the Howell-Bunger valve when opened.
The Authority engaged GEI Consultants, Inc. (GEI) to review existing information on the
valves and outlet structure, perform a site visit to observe the valves and outlet structure, and
perform an evaluation to develop general recommendations for addressing the leakage and
corrosion issues. This Technical Memorandum documents GEI’s site visit and
recommendations.
2.0

Site Visit

Ron Berry of GEI visited Loveland Dam on September 25, 2020 to observe the valve house
and operation and condition of the guard valve and Howell Bunger valve. Mr. Berry was
accompanied by Erick Del Bosque and James Smith of Sweetwater. A detailed record of the
site visit is contained in Appendix B.
3.0

Recommendations

Based on review of existing information and observations from the site visit, GEI
recommends the following:
1. Repair the corroded bypass on the guard valve as soon as practical. This is a weak link in
the system and would be extremely difficult to repair under jetting water pressure if it
fails. Possible repair methods to consider include an epoxy wrap or use of a “Dutch
Finger” tool to change out the pressurized bypass.
2. Consider recoating the valves, pipes, and associated gearbox, linkage, and valve support
equipment in the valve house. If this recommendation is adopted, we recommend a
qualified NACE1 corrosion specialist perform an assessment of the type of surface
preparation and coating system to apply, as well as to make recommendations on
repair/replacement of equipment and structural members with heavy metal loss.
3. The seals are leaking for both the guard valve and for the Howell-Bunger valve. The
condition of the Howell-Bunger valve seal is beyond a simple repair since there is heavy
metal loss to the seal mounting surface. Repairing this seal and areas of metal loss in the
field may be possible but it would be preferable to remove the entire valve, and have it
repaired and reconditioned at a shop where the interior components could be inspected
and repaired. Obtaining replacement pricing for the Howell-Bunger valve is beyond the
scope of work but based on recent pricing for similarly sized fixed cone valves, the
purchase cost would likely be about $300,000. This would not include the cost of
installation and electrical/controls connection. The guard valve would be in place to hold
back flow from the reservoir if the Howell-Bunger valve were removed for repair or
replacement. We recommend installing a blind flange on the flange connection to the
upstream spool piece in the interval during repair/replacement of the Howell Bunger
1

NACE means “National Association of Corrosion Engineers”
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valve. To facilitate subsequent removal of the blind flange, it would be very important to
include a pressure relief tap in the flange or on the spool piece to relieve pressure that
would build up behind the flange due to the leaky upstream guard valve.
In discussions with the Sweetwater staff during the site visit, it was suggested that
removing the Howell-Bunger valve would likely involve hoisting the valve to the base of
the dam for subsequent pickup by a helicopter. This movement to the base of the dam
would be necessary because the overhang of the dam over the valve house would
preclude the ability to make a straight hang pickup by a helicopter.
4. The guard valve is leaking and has purportedly been in service since the construction of
the dam without the ability for service to internal seals. Removing this valve for seal
repair and reconditioning would be difficult since there is no existing ability to seal the
upstream side of the valve from the reservoir. The expense of valve removal would be
high enough to consider valve replacement rather than valve reconditioning.
One method of removal would be to install a line stop just upstream of the valve, as
depicted in Figure 1. Currently, concrete stairs and a platform encase the outlet pipe
immediately upstream of the guard valve. To install a line stop, these stairs and platform
would need to be removed to weld a tee onto the upstream steel pipe for line stop
installation. The roof of the valve house would also need to be removed. A specialty
contractor 2 would be needed to install and remove the temporary line stop.

Figure 1. Line stop for flow blocking a pressurized pipe (left: install weld-on tee U/S of valve; center: line stop
installation schematic; right: line stop installed in a 36-inch diameter steel pipeline).

Another method to block the upstream pipe for valve removal would be to install a
bulkhead at the pipe intake upstream of the dam. This option would require specialized
divers and may also require removal of the trash racks mounted to the intake entrance.
GEI recommends conducting a feasibly study, including a cost and risk analysis to

2

A contractor experienced with installing large diameter pipeline line stops in pipelines under pressure.
Examples include Tap Master (Concord, CA) and Hydra-Stop (Burr Ridge, IL).
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determine the best way to block off flow to remove the guard valve if this
repair/replacement recommendation is adopted.
5. Repair the valve house enclosure doors.
6. Assess the structural adequacy of the lifting rail before attempting to use it as part of
hoisting heavy valve house equipment.
7. Address open electrical boxes and loose hanging wire within the valve house. We
recommend these deficiencies be addressed by qualified electrical personnel.

GEI Consultants, Inc.
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SITE VISIT RECORD
Project: Improvements to Loveland Dam
Client: Sweetwater Authority

Time of Arrival: 10:00 A.M.

Departure: 1:00 P.M.

Date: Sep. 25, 2020
Report No. 1
Page: 1
GEI Project No. 2004122
Weather: Sunny, clear

REPRESENTATIVES
GEI Consultants, Inc. (GEI)
Ron Berry, P.E.
Sweetwater Authority (Sweetwater)
Erick Del Bosque, P.E. – Engineering Manager
James Smith
PURPOSE OF SITE VISIT
During a 2018 inspection of Loveland Dam, the California Division of Safety of Dams (DSOD)
noted that both the fixed cone Howell-Bunger Valve and guard valve at the Loveland Dam leak
when closed. The leakage is minor but DSOD indicated on the inspection report to submit a
plan and schedule for the refurbishment of the leaking outlet valves.
The site visit was conducted by GEI to evaluate the leakage and corrosion issues at the outlet
valve facility.
SITE VISIT FINDINGS
GEI met with Sweetwater staff at the gate to the Loveland Dam access road. The site visit
participants traveled in separate cars to the dam and congregated outside of the dam keeper’s
house. Access to the valve house is limited to foot traffic by means of stairs and walkways
(Photograph 1). We walked down a serious of stairs down to the right (facing downstream)
abutment of the dam. Stairway access to the dam crest, while limited, does not require fall
protection gear. Access stairs on the downstream face of the dam that lead to the valve house
are steep and generally in poor condition. Fall protection harnessing was used by personnel
accessing the valve house (Photographs 2 to 8).
The name plaque on the dam indicates dam construction in 1945. Operator personnel
indicated that all major equipment components in the valve house are original. The valve
house structure consists of concrete walls and a concrete roof. Cantilevered concrete beams
form a platform base for the valve house (Photograph 9). The end part of the Howell-Bunger
valve protrudes through the outer wall of the valve house. Sliding doors can be closed at the
opening; the doors have cutouts that wrap around the valve when shut.
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Hydraulic energy dissipation of outlet works flow is through a 36-inch Howell-Bunger[1] valve.
The valve is actuated with an electric motor attached to a gearbox, drive shaft linkage, a bevel
gear, and a spindle consisting of a treaded drive shaft through worm-gear-type housing
(Photograph 10). The valve can be controlled locally at the valve house by operating a push
button control panel to start/stop the motor or by manually operating a hand crank wheel to
open or shut the valve. The valve motor can also be initiated remotely via a SCADA system.
During the site visit, personnel initiated the valve open and shut sequence remotely with the
SCADA system at the direction of onsite operators communicating by radio. GEI digitally
videoed the complete opening and closing operation of the valve house valves (Howell-Bunger
cone valve and guard valve). After the open/close cycle, the Howell-Bunger valve was then
opened with the guard valve remaining shut so that the seating surface of the Howell-Bunger
valve could be accessed. A small amount of water continued to pour out of the line even with
the guard valve shut indicating a leaky guard valve seal. With both valves shut, water still
leaked out of the line indicating that the seal on the Howell Bunger valve also leaks.
The coating on the Howell-Bunger valve has reached the end of its service life. The valve has
corrosion over much of the surface of the outer body. The painted surface has pitting, cracking,
pealing, and shows rust stains over an estimated 40-60% of the surface. In some localized
areas the coating has completely failed, and rust is beginning to penetrate more deeply below
the metallic surface; however, the corrosion on the valve body does not appear to have
reached the point where the structural integrity has been compromised.
An exception to the corrosion on the outer valve body is the machined segment of the body
which the shut-off sleeve slides over to open and shut the valve; this segment is well greased,
and operators report that the grease is applied during regular maintenance.
The actuator system for the Howell-Bunger valve is shown in Photograph 11. The actuator was
produced by EIM with a nameplate listing of 1.0 HP, 1 PH, 60 HZ, 1725 RPM, 230VAC, 16 Amps
(run), 59 amps (stall). The coating on the motor is still intact with minor chips and scratches but
with little noticeable corrosion. The coupler connecting the motor to the gearbox has corrosion
over its entire surface, but the corrosion does not appear to be deep and the coupler appears to
be still structurally intact (Photograph 12).
The drive shaft linkage, gear box, and bevel gear are all coated with the same paint system as the
valve body and has similar pitting and coating failure as the body. Like the main valve body
however, these components also appear to be structurally sound and they operated smoothly
through the valve open/close cycle. The threaded drive shafts are greased similarly to the
machined body surface and do not show visual signs of corrosion (Photograph 13).
[1] Howell-Bunger valves are otherwise known as “fixed cone” valves
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The Howell-Bunger valve operated smoothly during the open/close cycle without noticeable
vibration based on both visual inspection and touching the outer surface of the valve during
operation.
The stanchion support at the end of the Howell-Bunger valve has completely failed
(Photograph 14). The support was attached to the fixed cone portion of the valve at the end of the
valve. When the Howell-Bunger valve is in operation, the support is in the direct path of the water
jet which is the likely cause of its failure due to both erosive action of the water and subsequent
erosion of the metal once the coating was removed by the water jet. So far, the failure of this
stanchion support does not appear to have adversely affected the operation of the Howell-Bunger
valve. The fixed cone is attached to the main body of the valve, and without the stanchion support,
is cantilevered from its attachment point inside the main body of the valve. Visual inspection
indicates no apparent deflection of the cone despite being cantilevered. The valve operation
seems smooth and there is no apparent adverse effect to the moving sleeve as it passes over the
fixed cone or to the actuator linkage.
Similar to the main body of the Howell-Bunger valve, the coating on the movable sleeve has failed
due to corrosion (Photograph 15); however, unlike the main body, the paint is completely missing
at the end of the sleeve where the water exits the valve. The corrosion in this area is much more
severe and there is loss of metal section thickness. The corrosion does not appear to have
affected the structural integrity of the sleeve at this point, but it is apparent that it is only a matter of
time before this corrosive/erosive action will damage the end of the sleeve beyond repair.
The movable sleeve and fixed cone mate at a sealing surface at the end of the Howell-Bunger
valve when the valve is shut. This seal is severely damaged and therefore the valve leaks when
shut (Photograph 16). Erosion/corrosion has also affected the metal surface onto which the seal
attaches at the end of the cone. Consequently, a seal repair would first require remediation of the
metal in this area for adequate seal attachment. The inner rib supports of the cone appear to be in
good condition with no apparent corrosion or erosive degradation.
Photographs 17 and 18 show the Howell-Bunger valve in operation. The valve and actuator
components all seemed to work smoothly with no apparent vibration or misalignment during this
operation.
The Howell-Bunger valve body is supported on the upstream end by flange connection to the
spool piece between the guard valve and the Howell-Bunger valve, and at the downstream end
from a floor support located near the main body/machined body interface (end of travel of sleeve
when valve is fully open). Photograph 19 shows the upstream support of the spool piece and the
downstream floor support. The coating on both supports is flaking off and the metal and nut/bolt
connections have begun to corrode with some metal loss. The structural integrity of these supports
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appears intact, but this could become an issue without recoating.
The guard valve upstream of the Howell-Bunger valve is a 36-inch to 30-inch reducing butterfly
valve [2]. (Photograph 20). The valve is actuated by a worm gear assembly powered by an electric
motor. The actuator nameplate indicates the actuator manufacturer is EIM and is powered by a 1/4
HP motor, 1 PH, 60 HZ, 1725 RPM, 230 VAC, 6.5 amps (run), 23.0 amps (stall). The actuator
motor and gear box housing coating are just beginning to show signs of pitting corrosion. The
motor mounting bolts and nuts appear to have been galvanized, but the galvanizing layer has
failed and these components are completely covered in surface rust. The structural integrity of the
mounting connections appears intact. The worm gear is exposed and well-greased with no visible
corrosion. The coating on the worm gear housing contains corrosion pitting and paint cracking.
The operation of the worm gear and motor was smooth and unobstructed during the open/close
operation.
The coating on the guard valve has reached the end of its service life (Photograph 21). The
valve has corrosion over much of the surface of the outer body. The painted surface has
pitting, cracking, pealing, and shows rust stains over an estimated 40-60% of the surface. In
some localized areas the coating has completely failed, and rust is beginning to penetrate
more deeply below the metallic surface; however, the corrosion on the valve body does not
appear to have reached the point where the structural integrity has been compromised. There
is a plastic wrap and pipe tape covering part of the upstream flange of the guard valve.
The upstream and downstream guard valve supports are corroded similar to the supports of
the Howell-Bunger valve (Photograph 22). Leakage through the end of the Howell-Bunger
valve with the guard valve shut is evidence of a failed guard valve seal (Photograph 23).
There are several tapped connections installed on the body of the guard valve and in the spool
piece immediately upstream of the valve flange. One of these taps, the bypass
(Photograph 24) is severely corroded and appears in danger of imminent failure. If this
bypass were to fail, it would be very difficult to repair because water would jet from the failure
point at reservoir-level pressure head. Another tap used for plant water supply is installed just
upstream of the guard valve (Photograph 25). This tap is connected to a pressured hose
which is connected to the intake of a pump. The tap and associated pipe, valve, and fittings all
appear to be in satisfactory condition.
An I-beam is installed along the ceiling of the valve house, apparently for use with a hoist for
lifting and moving equipment out through the double doors at the end of the valve house
(Photograph 26). The beam load rating is unknown, but visual inspection of the beam mounts
indicates that it may not be adequate for lifting the large valves for moving them out of the
[2] Per record drawing L-86 “Valve House & Sluiceway”

420

SITE VISIT RECORD

Date: Sep. 25, 2020
Report No. 1
Page: 5
GEI Project No. 2004122

Project: Improvements to Loveland Dam
Client: Sweetwater Authority

valve house for repair or replacement.
Rail mounted sliding enclosure doors are installed at the end of the valve house
(Photograph 27). The door slider rails appear to be in satisfactory condition. The doors were
already open during the site visit and therefore the operational condition of the door rollers was
not observed. The bottom portion of the sliding doors are severely corroded with loss of metal
(Photograph 28).
There are open electrical boxes and loose hanging wire within the valve house
(Photograph 29).

By:

Ron Berry, P.E.

Reviewed By:

Thomas Keller, P.E.
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LIST OF PHOTOGRAPHS
PHOTOGRAPH 1. OVERVIEW OF LEFT ABUTMENT ACCESS AT LOVELAND DAM
PHOTOGRAPH 2. UPPER STAIRWAY TO RIGHT ABUTMENT OF DAM
PHOTOGRAPH 3. MIDDLE LANDING TO RIGHT ABUTMENT OF DAM
PHOTOGRAPH 4. LOWER STAIRWAY TO RIGHT ABUTMENT OF DAM
PHOTOGRAPH 5. RIGHT ABUTMENT LANDING (TOP); VALVE HOUSE AND ACCESS STAIRWAY (BOTTOM)
PHOTOGRAPH 6. ACCESS STAIRWAY TO VALVE HOUSE
PHOTOGRAPH 7. ACCESS STAIRWAY LOOKING UP FROM BOTTOM
PHOTOGRAPH 8. VALVE HOUSE AND ACCESS STAIRWAY
PHOTOGRAPH 9. EXAMPLES OF STRUCTURAL DAMAGE ON ACCESS STAIRWAY
PHOTOGRAPH 10. BEVEL GEAR BOX AND UNIVERSAL JOINT SHAFT (ABOVE); SPINDLE, BODY, AND SHUT-OFF SLEEV (BELOW)
PHOTOGRAPH 11. ACTUATOR GEARBOX AND MOTOR FOR HOWELL-BUNGER VALVE
PHOTOGRAPH 12. ACTUATOR MOTOR AND CONNECTION TO GEARBOX FOR HOWELL-BUNGER VALVE
PHOTOGRAPH 13. TREADED ACTUATOR GUIDES
PHOTOGRAPH 14. CONE SUPPORT AT END OF HOWELL-BUNGER VALVE MISSING DUE TO CORROSION AND HYDRAULIC
EROSION
PHOTOGRAPH 15. SHUTOFF SLEEVE OF HOWELL-BUNGER VALVE IN SHUT POSITION
PHOTOGRAPH 16. SEALS AND RIBS OF HOWELL-BUNGER VALVE
PHOTOGRAPH 17. HOWELL-BUNGER VALVE IN OPERATION
PHOTOGRAPH 18. ACTUATOR LINKAGE FOR HOWELL-BUNGER VALVE
PHOTOGRAPH 19. CORROSION ON HOWELL-BUNGER VALVE SUPPORTS
PHOTOGRAPH 20. GUARD VALVE
PHOTOGRAPH 21. COVER AND SEALS ON UPSTREAM END OF GUARD VALVE
PHOTOGRAPH 22. GUARD VALVE SUPPORTS
PHOTOGRAPH 23. LEAKAGE THROUGH GUARD VALVE
PHOTOGRAPH 24. BYPASS VALVE CORROSION
PHOTOGRAPH 25. TAP CONNECTIONS AND SERVICE WATER PUMP
PHOTOGRAPH 26. OVERHEAD BEAM IN VALVE HOUSE
PHOTOGRAPH 27. VALVE HOUSE SLIDING ENCLOSURE DOORS
PHOTOGRAPH 28. VALVE HOUSE SLIDING ENCLOSURE DOOR CORROSION
PHOTOGRAPH 29. LOSE WIRE OUTSIDE OF ELECTRICAL CONDUITS; ELECTRICAL BOXES MISSING COVERS EXPOSING WIRE
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SITE ACCESS
Access to the valve house is
limited to foot traffic by means of
stairs and walkways along the
dam crest.

Photograph 1. Overview of left abutment access at Loveland Dam

Stairway access to the dam crest,
while limited, does not require fall
protection gear.

Photograph 2. Upper stairway to right abutment of dam.
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Photograph 3. Middle landing to right abutment of dam.

Photograph 4. Lower stairway to right abutment of dam.
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Top of arch dam overhangs valve
house. This would have to be
accounted for when dropping
cable for lifting equipment with
helicopters.

Access stairs to valve house are
steep and in poor condition. Fall
protection harnessing is used by
personnel accessing valve house.

Photograph 5. Right abutment landing (top); Valve house and access stairway (bottom).
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Wire rope fall
protection

Photograph 6. Access stairway to valve house.

Photograph 7. Access stairway looking
up from bottom.
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The valve house is constructed
with concrete walls and roof.
Cantilevered concrete beams
form a platform base for the valve
house.

End of HowellBunger valve

Photograph 8. Valve house and access stairway

Photograph 9. Examples of structural damage on access
stairway.
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HOWELL-BUNGER VALVE

Bevel Gear

Spindle

Shutoff
Sleeve

Body
(machined segment)

Outer Body

Photograph 10. Bevel gear box and universal joint shaft (above); Spindle, body, and shut-off sleeve (below)
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Spool
Guard valve

Howell-Bunger
Valve

Bevel
gear
Actuator
motor

Photograph 11. Actuator gearbox and motor for Howell-Bunger valve.
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Motor

Gearbox

Photograph 12. Actuator motor and connection to gearbox for Howell-Bunger Valve.
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Operators indicated that threaded
guides, gears, and the machined
body segment of the Howell-Bunger
valve are regularly greased.

Photograph 13. Treaded actuator guides
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Support in path of flow
stream during operation

Support

Cone support attachment

Left hand side view at end
of valve

Photograph 14. Cone support at end of Howell-Bunger valve missing due to
corrosion and hydraulic erosion.
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Surface corrosion has
penetrated coating on sleeve

Photograph 15. Shutoff sleeve of Howell-Bunger valve in shut position
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Worn seal surface on end of
Howell-Bunger valve where
sleeve sets on fixed cone

Cone stiffener ribs on
Howell-Bunger valve appear
to be in good condition.

Photograph 16. Seals and ribs of Howell-Bunger valve.
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Howell-Bunger valve operates
smoothly with no detectable
vibration during opening and
closing cycles.

Photograph 17. Howell-Bunger valve in operation
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Linkage alignment appears in good
condition and operates smoothly.

Photograph 18. Actuator linkage for Howell-Bunger valve

Photograph 19. Corrosion on Howell-Bunger valve supports
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GUARD VALVE

Photograph 20. Guard valve.
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Pipe tape on U/S guard
valve flange

Photograph 21. Cover and seals on upstream end of guard valve

Surface corrosion on
valve support/flanges

Photograph 22. Guard valve supports
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Leakage through end of
Howell-Bunger valve with
guard valve shut is evidence
of failed valve seal.

Photograph 23. Leakage through guard valve.
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Bypass pipe for guard valve is
severely corroded. This is a system
weak link.

Photograph 24. Bypass valve corrosion

Pump
Tap connections on the guard valve
body are used for washdown water
supply and for intake supply to service
water pump.

Photograph 25. Tap connections and service water pump.
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OTHER VALVE HOUSE FACILITIES

The beam support does not appear
adequate for removing larger
equipment, such as heavy valve
bodies.

Photograph 26. Overhead beam in valve house.
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Enclosure Doors shut

Left Door
Door slider rails appear in
satisfactory condition.

Right Door

Photograph 27. Valve house sliding enclosure doors
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Severe corrosion on bottom
portion of both sliding doors.

Photograph 28. Valve house sliding enclosure door corrosion
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Photograph 29. Lose wire outside of electrical conduits; electrical boxes missing covers exposing wire.
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Appendix D – Typical Line Stop Installation
Procedure and Components
Typical Installation Procedure for Line Stop

GEI Consultants, Inc.

D-1

November 22, 2021
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(flipped to plan view)

GEI Consultants, Inc.

D-2

November 22, 2021
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GEI Consultants, Inc.

D-3

November 22, 2021
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GEI Consultants, Inc.

D-4

November 22, 2021
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GEI Consultants, Inc.

D-5

November 22, 2021
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Typical Line Stop Components

GEI Consultants, Inc.

D-6

November 22, 2021
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GEI Consultants, Inc.

D-7

November 22, 2021
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Appendix E – Site Visit Record, August 9, 2021
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SITE VISIT RECORD
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Client: Sweetwater Authority

Time of Arrival: 8:45 A.M.

Departure: 11:00 P.M.

Date: August 9, 2021
Report No. 1
Page: 1
GEI Project No. 2004122

Weather: Sunny, clear

REPRESENTATIVES
GEI Consultants, Inc. (GEI)
Ron Berry, P.E.
Koppl Pipeline Services, Inc.
Tito Sanchez – Koppl Operations Manager
Sweetwater Authority (Sweetwater)
James Smith
PURPOSE OF SITE VISIT
The site visit was to follow-up on one of the options for reservoir control presented GEI’s
February 9th, 2021 Technical Memorandum entitled Loveland Dam Valve Outlet Structure
Leakage and Corrosion Study, namely, installing a line stop device (line stop) upstream of the
existing butterfly valve in the valve house at the downstream end of the outlet works. The line
stop would enable both the guard valve (reducing butterfly valve) and the flow control valve
(Howell-Bunger fixed cone valve) to be removed in the dry without lowering the reservoir water
level.
The site visit was conducted by GEI, accompanied by Koppl Pipe Services (Koppl), with the
purposes of evaluating the feasibility of installing the line stop, to take measurements to be
used later to devise a potential layout, and to discuss access, equipment transport, and
constructability requirements.
SITE VISIT FINDINGS
GEI and Koppl met with Sweetwater staff at the gate to the Loveland Dam access road. The
site visit participants traveled in separate cars to the dam and met outside of the dam keeper’s
house. Access to the valve house is limited to foot traffic by means of stairs descending from
the right (facing downstream) abutment of the dam. Access stairs on the downstream face of
the dam that lead to the valve house are steep and generally in poor condition. An aerial site
photo is shown on Photograph 1[1] and the valve house configuration on the downstream side
of the dam and access stairway are shown in Photographs 2-3 [2].

[1] Adapted from Google Earth.
[2] Photographs 2-3 are from a previous site visit but are relevant to illustrate site layout encountered during this site visit.
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GEI explained the then-current thinking about where the line stop could be installed (in the
36-inch cast iron pipe, upstream of the butterfly valve). The outlet pipe exits the downstream
face of the dam at this location but is embedded in a concrete stairway (Photograph 4). The
line stop would require a tee fitting to be installed in the outlet conduit. The following points of
discussion were made regarding installing the required tee, hot tap, and line stop equipment.
1. All of the concrete around the pipe would need to be carefully removed. Once larger
pieces of the concrete are removed, remaining concrete debris would be removed by
careful sanding so as not to damage the integrity of the pipe.
2. Once the concrete is removed, a permanent saddle fitting would be bolt-clamped to the
pipe with the tee oriented horizontally facing the right side of the dam (looking
downstream). The tee saddle provides a watertight connection to the outlet conduit by
means of internal seals. The tee saddle is rated as a class 150 fitting (static pressures
in the outlet conduit do not exceed 60 psi).
3. A temporary knife gate valve would be installed at the tee flange. Koppl indicated that a
20-inch diameter tee port would be sufficient to insert the line stop. Once the line stop
plug is inserted into the outlet conduit, it has the ability to mechanically unfold and
expand to plug the 36-inch outlet pipe.
4. A hot-tap assembly would be connected to the end of the 20-inch knife gate valve.
5. The knife gate valve would be opened to expose the portion of the outlet conduit
encased within the tee saddle.
6. A hot tap would be bored into the side of the cast iron outlet conduit within the tee port
area. The hot tap assembly has chambers to contain the pressurized water emanating
from the outlet conduit as the hot tap cuts through the pipe wall.
7. Once the hole is bored into the outlet conduit, the pipe-wall cutout coupon is removed
by the hot tap assembly as the cutter is drawn back into the hot tap chamber beyond
the knife gate valve on the tee.
8. The knife gate valve is then closed, the hot tap chamber is depressurized, and the hot
tap device is removed from the 20-inch tee port.
9. The line stop assembly is connected to the tee port at the same flanged connection
point as the hot tap assembly was connected to previously.
10. The knife gate valve is reopened, exposing the 20-inch hole in the outlet conduit cut out
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previously by the hot tap machine. Like the hot tap assembly, the line stop assembly
also has a chamber to contain the pressurized water from the outlet conduit.
11. The folded plug assembly is inserted through the open knife gate valve and into the
outlet conduit through the hole previously tapped through the pipe wall. Once in place,
the plug assembly is expanded and sealed in place to plug the outlet conduit by means
of a mechanical linkage that is part of the line stop assembly.
12. At this point, with the outlet conduit sealed upstream of the butterfly valve, both the
butterfly valve and the downstream Howell-Bunger valve can be removed and replaced.
13. Once the new valves are installed downstream, they are closed, and water pressure is
equalized upstream and downstream of the plug.
14. The line stop plug is retracted back into its chamber beyond the knife gate valve and the
knife gate valve is then closed.
15. The line stop assembly is then depressurized and removed.
16. A plug assembly is connected to the 20-inch tee, the knife gate valve reopened, and the
plug is installed into the tee beyond the knife gate valve. With the plug installed, the tee
is watertight, and the knife gate valve is removed and replaced with a blind flange. The
plug and blind flange provide a double seal at the tee.
17. The tee saddle and blind flange assembly are left in place.
The following points were also discussed, and measurements taken, to verify that the line stop
equipment can be installed.
1. The tapping and line stop assemblies have long retractable shafts that would be
extended through the existing doorway on the right side of the valve house (facing
downstream). The doorway width was measured in relation to the likely location of the
saddle tee fitting to be installed on the 36-inch discharge conduit.
2. The assembly and equipment would extend out onto the platform located at the
entrance to valve house.
3. Measurements were taken by Koppl to verify that required clearances could be met
through the door and onto the platform.

455

SITE VISIT RECORD
Project: Improvements to Loveland Dam Outlet Works
Client: Sweetwater Authority

Date: August 9, 2021
Report No. 1
Page: 4
GEI Project No. 2004122

4. Koppl stated that they would provide equipment weights of their assemblies for
verification by others that the valve house and outside platform would be able to
accommodate the weight.
5. Koppl would assume that any needed scaffolding or temporary platforms would be
provided by others.
6. Equipment transport and hoisting would be by others (likely requiring a construction
helicopter and installing a temporary platform for setting down the line stop equipment
and valves at the base of the dam prior to hoisting into place).
7. An I-beam is installed along the ceiling of the valve house, apparently for use with a
hoist for lifting and moving equipment out through the double doors at the end of the
valve house (Photograph 4). The beam load rating is unknown, but visual inspection of
the beam mounts indicates that it may not be adequate for lifting the large equipment or
valves, and for moving them out of the valve house for repair or replacement. The
I-beam should be checked and/or upgraded prior to performing the line stop procedure.
8. Electrical power for operating the line stop motors could be provided by connection to
the power supply at the valve house or by means of a portable generator.

By:

Ron Berry, P.E.

Reviewed By:

Thomas Keller, P.E.
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LIST OF PHOTOGRAPHS
PHOTOGRAPH 1. OVERVIEW OF LEFT ABUTMENT ACCESS AT LOVELAND DAM
PHOTOGRAPH 2. VALVE HOUSE LOCATION AND STAIRWAY ACCESS AT THE DOWNSTREAM FACE OF THE DAM.
PHOTOGRAPH 3. VALVE HOUSE, ACCESS STAIRWAY, AND PLATFORM ON RIGHT SIDE OF VALVE HOUSE.
PHOTOGRAPH 4. OUTLET CONDUIT EMBEDDED IN CONCRETE STAIRWAY UPSTREAM OF THE BUTTERFLY VALVE.
PHOTOGRAPH 5. I-BEAM IN VALVE HOUSE FOR EQUIPMENT HOISTING.
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SITE ACCESS
Access to the valve house is
limited to foot traffic by means of
stairs and walkways along the
dam crest.

Photograph 1. Overview of left abutment access at Loveland Dam
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Top of arch dam overhangs valve
house. This would have to be
accounted for when dropping
cable for lifting equipment with
helicopters.

Access stairs to valve house are
steep and in poor condition. Fall
protection harnessing is used by
personnel accessing valve house.

Photograph 2. Valve house location and stairway access at the
downstream face of the dam. Right abutment landing (top); Valve
house and access stairway (bottom).
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The valve house is constructed
with concrete walls and roof.
Cantilevered concrete beams
form a platform base for the valve
house.

Photograph 3. Valve house, access stairway, and platform on right
side of valve house (facing downstream).

Photograph 4. Outlet conduit embedded in concrete stairway upstream of the butterfly valve
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Photograph 5. I-beam in valve house for equipment hoisting. At dam face (top); extending out from valve
house (bottom).
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PRESENTATION TOPICS
• Overview of dam, outlet works, and reservoir
• Reservoir control alternatives
• Valve replacement alternatives
• Example replacement valve configurations in valve house
• Recommendations
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LOVELAND DAM

Existing
Outlet
Works
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RESERVOIR ELEVATION VERSUS TIME
Spillway Crest
El 1355

1345

El 1300

1295

1245

Centerline El 1215
1195

~ EL 1190
Reservoir
Reservoir Sediment
Sedimentation

1145
4
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SECTION – OUTLET WORKS
UPSTREAM
FACE OF DAM

DOWNSTREAM
FACE OF DAM

I-BEAM
INTAKE
STRUCTURE

REPLACE

36” DIA OUTLET CONDUIT
CEMENT MORTAR-LINED
CAST IRON PIPE

BAR
SCREENS

36” CONDUIT
EMEBEDDED IN
CONCRETE STAIRS

VALVE
HOUSE

GUARD VALVE

CONTROL VALVE

REDUCING 36” x 30”
BUTTERFLY VALVE

30” HOWELL-BUNGER
FIXED-CONE VALVE

SPOOL

350 CFS MAXIMUM
OPERATION FLOW
(50 FT/S VELOCITY)

CANTILEVERED
SUPPORT SLAB

5
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VALVE HOUSE

Control
Valve

Guard
Valve

6
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CEMENT-MORTAR LINED PIPE
• AWWA C205-18 Foreward:
“Cement–mortar linings perform best when flow velocities
are in normal ranges. When the flow velocity exceeds
approximately 20 ft/s special studies may be required to
determine the suitability of this type of lining material”

• Loveland Dam conduit
• Often experiences 50 ft/s velocity
• Design and construction details unknown
• Condition unknown – never inspected in
76-year history

• Recommendations
• Limit velocity in conduit to 15 ft/s
• Perform underwater video inspection of conduit
7
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TWO SETS OF ALTERNATIVES
• Reservoir Control Alternatives
1 – Lower reservoir to below intake
2 – Block upstream intake, maintain reservoir
2A - Install cofferdam around intake
2B - Block bar screens
2C - Plug conduit entrance

3 – Install downstream line stop, maintain reservoir

• Valve Replacement Alternatives
• Guard valve
• Butterfly, ball, or knife gate

• Control valve
• Numerous options considered

• Configurations of guard and control valves
8
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RESERVOIR CONTROL ALTERNATIVES

1 – Lower reservoir to below intake
2 – Block upstream intake, maintain reservoir
2A - Install cofferdam around intake
2B - Block bar screens
2C - Plug conduit entrance

3 – Install downstream line stop, maintain reservoir

9
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RESERVOIR CONTROL ALTERNATIVE 1 – LOWER RESERVOIR
~ El 1355

25,390 AF

Typical Operating Range

~ El 1300

8,147 AF

Lower reservoir level
to below intake

~ 50 AF

~ El 1200

10

10
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RESERVOIR DRAWDOWN – EL 1300 to EL1200

~ 0.5 miles

El 1300 – Typical Low Pool
Volume = 8,147 AF
Area = 211 Acres

El 1200
Volume = 50 AF+
Area = 5 Acres +
11
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RESERVOIR CONTROL ALTERNATIVES

1 – Lower reservoir to below intake
2 – Block upstream intake, maintain reservoir
2A - Install cofferdam around intake
2B - Block bar screens
2C - Plug conduit entrance

3 – Install downstream line stop, maintain reservoir

12
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BLISTER COFFERDAM CONCEPT
Dam
Blister
Cofferdam

TOP

SIDE

El 1300

Air Line to
Surface

Blister
Cofferdam
FRONT

~25’
El 1205

Sump
Pump

~24’

13
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SAN VICENTE DAM COFFERDAM

24’

34’ Diameter
14
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RESERVOIR CONTROL ALTERNATIVES

1 – Lower reservoir to below intake
2 – Block upstream intake, maintain reservoir
2A - Install cofferdam around intake

2B - Block bar screens
2C - Plug conduit entrance

3 – Install downstream line stop, maintain reservoir

15
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RESERVOIR CONTROL ALTERNATIVE 2B – BLOCK BAR SCREENS

Bar
Screens

14’

Intake

16
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RESERVOIR CONTROL ALTERNATIVE 2B – BLOCK BAR SCREENS

Cover
Plate

Intake

17
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BAR SCREEN OPENINGS

Top

Top

Left
Side

Front

Right
Side

Front
Right
Side

Bottom

Bottom
18
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BAR SCREEN COVER PLATES

Top

Top

Left
Side

Front

Right
Side

Front
Right Side

Bottom
Problem Areas for
Sealing (typical)

Bottom
19
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RESERVOIR CONTROL ALTERNATIVES

1 – Lower reservoir to below intake
2 – Block upstream intake, maintain reservoir
2A - Install cofferdam around intake
2B - Block bar screens

2C - Plug conduit entrance
3 – Install downstream line stop, maintain reservoir

20
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RESERVOIR CONTROL ALTERNATIVE 2C – PLUG CONDUIT

El 1300

Air Vent
Steel Plug
El 1215
Pressure Equalization Valve

21
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RESERVOIR CONTROL ALTERNATIVES

1 – Lower reservoir to below intake
2 – Block upstream intake, maintain reservoir
2A - Install cofferdam around intake
2B - Block bar screens
2C - Plug conduit entrance

3 – Install downstream line stop,
…...maintain reservoir

22
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RESERVOIR CONTROL ALTERNATIVE 3 – LINE STOP

Intake

Valve House

Dam

Line Stop

23
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COMPARISON OF RESERVOIR CONTROL ALTERNATIVES

24
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TWO SETS OF ALTERNATIVES
• Reservoir Control Alternatives
1 – Lower reservoir to below intake
2 – Block upstream intake, maintain reservoir
2A - Install cofferdam around intake
2B - Block bar screens
2C - Plug conduit entrance

3 – Install downstream line stop, maintain reservoir (cont’d)

• Valve Replacement Alternatives
• Guard valve
• Butterfly, ball, or knife gate

• Control valve
• Numerous options considered

• Configurations of guard and control valves
25
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LINE STOP CONCEPT

UPSTREAM

DOWN
STREAM

26
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LINE STOP LAYOUT

Existing
Door

PLAN

FRONT SECTION
27
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LINE STOP COMPONENTS
LINE STOP
ASSEMBLY

LINE STOP IN-PLACE
(looking downstream)

FLEXIBLE
RESILIENT
SEAL

FOLDING
HEAD

28
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LINE STOP PLACEMENT – DOWNSTREAM (NON-PRESSURIZED)
•
•
•
•

Looking upstream
Folded line stop inserted through
smaller pipe tee
Line stop expands to larger pipe
diameter with mechanical linkage
Flexible resilient seal forms to pipe
interior section
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LINE STOP PLACEMENT – UPSTREAM (PRESSURE SIDE)
•
•
•
•

Looking downstream
Folded line stop inserted through
smaller pipe tee
Linestop expands to larger pipe
diameter with mechanical linkage
Flexible resilient seal forms to pipe
interior section
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LINE STOP PLACEMENT – SIDE VIEW
•
•

Upstream
End

Mechanical linkage presses line stop
into larger pipe and expands plug
Flexible resilient seal forms to pipe
interior section

Downstream
End
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VALVE REPLACEMENT ALTERNATIVES

Guard Valve
(Isolate)

Control Valve
(Flow Regulation)

Guard Valves

Control Valves

• Butterfly

• Fixed Cone

• Ball/Spherical

• Butterfly

• Knife Gate

• Jet-Flow Gate
• Throttling Knife Gate
• Multi-Hole Variable Orifice
• Plunger
• Sleeve
• Needle, Tube, Hollow-Jet

32

494

BUTTERFLY GUARD VALVE
PROS
• Relatively inexpensive to purchase,
install, and maintain
• Similar to current valve (but not reducing)

Dished

CONS
• Hydraulically non-ideal (produces
downstream turbulence)
• Seat seal wear
• Cavitation potential
• Flow velocities usually limited to between
25 and 30 feet per second

Solid bi-plane

Flow-thru-Disk

33
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KNIFE GATE GUARD VALVE
PROS
• Full-port unobstructed flow does not
produce turbulence that can affect
downstream control valve
• Simple operation
• Low maintenance

CONS
• Long valve stem makes installation
in valve house challenging
• Heavier and more expensive than
butterfly valve

34
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FIXED CONE REGULATING VALVE
PROS
•
•
•
•

Precise flow regulation
Excellent energy dissipation
Same as existing (familiar to staff)
Mechanical linkage outside
(accessible)

Inverted Cone
(fixed in-place)

CONS
• Expensive due to fabrication
complexity
• Must be designed to prevent
destructive resonances
• Higher maintenance (grease linkage)
• Affected by turbulence of close
upstream butterfly valve

Travelling Sleeve

35
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THROTTLING KNIFE GATE REGULATING VALVE
PROS
• Precise flow regulation
• Potentially less expensive than
fixed cone valve

CONS
• Concentrated flow stream at
valve exit
• Typically do not maintain drip
tight seal over the long term
• Modification to valve house may
be needed to fit valve stem

Standard

Throttling
36
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COMPARISON OF EXAMPLE VALVE CONFIGURATIONS

37
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CONFIG 2: 30” BUTTERFLY, 30” FIXED CONE

• Similar to existing arrangement
• Close proximity of butterfly valve to fixed cone valve can cause vibrations and
cavitation
38
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CONFIG 3: 30” KNIFE GATE, 30” FIXED CONE

• Full-port knife gate valve does not cause turbulence that can affect fixed cone
valve
39
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CONFIG 7: 30” BUTTERFLY, 30” THROTTLING KNIFE GATE

• Throttling knife gate valve not affected by turbulence caused by butterfly valve
40
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EQUIPMENT TRANSPORT & HANDLING

DAM CREST
(EL. 1335)

VALVE
HOUSE
Improved
Hoist
Beam
10’

Hoist
• Raise/lower equipment from
temp platform to valve house

Move equipment on platform
with turnbuckles, guy-ropes

TEMP PLATFORM
• Place equipment
and valves

TEMP PLATFORM

41
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RECOMMENDATIONS
• Reduce maximum operating velocity in conduit to 15 ft/s
• More in alignment with AWWA C205 advice for cement-mortar lined pipe
• Equates to 106 cfs maximum discharge instead of current 350 cfs

• Consider a cost-benefit analysis of constructing a new outlet
works to retain 350 cfs maximum discharge
• Perform underwater video inspection of intake and conduit
• Never inspected in 76-year history
• Main concern is cement-mortar lining of conduit

• Perform structural analysis of valve house floor slab
• Confirm adequacy to meet current seismic standards
• Assess ability to accommodate heavier replacement valves

• Use results of above to identify appropriate course of action
42
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