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WATER DISTRICT

SPECIAL BOARD MEETING
NOTICE AND AGENDA

EAST ORANGE COUNTY WATER DISTRICT
(EOCWD)

Wednesday, August 13, 2025
East Orange County Water District
185 North McPherson Road, Orange CA 92869

5:00 p.m.

Members of the public shall be permitted to speak in-person as to both agendized and non-
agendized items. Those wishing to speak may verbally indicating their desire to comment at the
time the item is called. Additionally, members of the public may, but are not required to, e-mail
comments to Sylvia Prado at sprado@eocwd.com up to 30 minutes before the Board meeting, and
such comments shall be provided to the Board. Members of the public wishing to attend the
meeting that require other reasonable modifications or accommodation to facilitate such
attendance should contact Ms. Prado at (714) 538-5815 or the e-mail provided as soon as
feasible before the meeting to make such request.

1. Call Meeting to Order; Pledge of Allegiance - Director Marquez

2. Public Communications to the Board: Opportunity for members of the public to
comment on agendized and non-agendized items. Each speaker and comment is
limited to three minutes. During this time, e-mailed comments timely submitted to Ms.
Prado shall be provided to the Board. Interested speakers who verbally indicate their
desire to speak during this item shall be afforded an opportunity to address the Board.
At the discretion of the Board President, comments on a particular agendized item may
be deferred until that item is heard

MATTERS FOR CONSIDERATION

3. Advanced Metering Infrastructure (AMI) Project Award
Recommendation: Approve Award to Keystone Utilities Solutions.

4. ©6 MG Reservoir Preliminary Design Report Award
Recommendation: Approve Award to Carollo.

5. Sewer System Management Plan (SSMP) Update Adoption
Recommendation: Approve SSMP Update.

6. Orange County Local Agency Formation Commission (LAFCO) Municipal Service Review
(MSR) Review and Comments
Recommendation: Informational.

-1-


mailto:sprado@eocwd.com

coCYYw

WATER DISTRICT

ADJOURNMENT

Adjourning to a Special Meeting scheduled for September 4, 2025, at 9:00 a.m., at East
Orange County Water District, 185 N. McPherson Orange, CA 92869 or as noticed pursuant
to findings of the Board.

Kkkhkkkhkkhkikkk**k

Availability of agenda materials: Agenda exhibits and other writings that are disclosable public records
distributed to all or a majority of the members of the East Orange County Water District Board of Directors in
connection with a matter subject to discussion or consideration at an open meeting of the Board are available
for public inspection in the District’s office, 185 N. McPherson Road, Orange, California (“District Office”). If
such writings are distributed to members of the Board less than 24 hours prior to the meeting, they will be
available at the reception desk of the District Office during business hours at the same time as they are
distributed to the Board members, except that if such writings are distributed less than one hour prior to, or
during, the meeting, they will be available in the meeting room of the District Office.

Disability-related accommodations: The East Orange County Water District Board of Directors meeting room
is wheelchair accessible. If you require any special disability-related accommodations (e.g., access to an
amplified sound system, etc.) please contact Sylvia Prado in the District Office at (714) 538-5815 during
business hours at least twenty-for (24) hours prior to the scheduled meeting. This agenda can be obtained in
alternative format upon written request to Sylvia Prado in the District Office, at least twenty-four (24) hours
prior to the scheduled meeting.
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WATER DISTRICT MEM O
TO: BOARD OF DIRECTORS
FROM: GENERAL MANAGER ﬁy/

SUBJECT: ADVANCED METERING INFRASTRUCTURE (AMI) PROJECT AWARD
DATE: AUGUST 13, 2025

Background

Water meter reads are a critical part of the District’s function, as they serve to inform customer usage for
billing purposes and are used in mass water balances and system water loss calculations. The data from
meter reads can be used for decision making from targeted conservation efforts to large scale
infrastructure projects, such as reservoir and mainline sizing. The District currently reads meters manually
every other month, relying on a technology system of handheld devices that will soon be obsolete with
no on-going support.

Staff created a Request for Proposals (RFP) to provide a turnkey solution of a fully integrated Advanced
Metering Infrastructure System (AMI). The RFP included requirements for equipment, installation,
implementation, integration into the District’s billing software, a customer portal, and training. The new
system will be capable of remotely reading water meters, via point cellular technology, and transmit the
information to a portal which will allow customers to monitor their real time water usage as well as District
staff.

Staff sent the RFP for the AMI turnkey solution to several meter manufacturers and installation
companies. Six interested parties attended the pre-proposal meeting and staff received five proposals.
Staff reviewed the proposals and ranked them on the basis of approach/technology, team, experience,
schedule, and cost. With all factors considered, the Keystone Utility Systems-Badger Meter team
provided the highest quality proposal and staff recommends award of the project based on their team
experience, product approach, schedule to complete the project, and overall excellent value. It should be
noted that all the proposals showed a high level of professionalism and provided very informative and
thoughtful approaches.

Budget Analysis

The District is receiving funding from the EPA Community Grants program. The grant funding is a cost
sharing agreement where the EPA will cover 80% of the project costs and the District is responsible for
the remaining 20%. The EPA grant funding has a maximum amount of $1,000,000. The District’s share
will come from Retail Reserves.

Environmental Documentation

As part of the grant approval process, EOCWD worked with an environmental consultant to perform
required notifications and environmental reviews, including cultural documentation. Based on the results
of the environmental findings and per the Consultant’'s recommendation, Staff filed a NEPA Categorical
Exemption and CEQA Notice of Exemption with the appropriate governing bodies.



Recommendation

Staff recommends that the Board award an Agreement to Keystone Utility Systems in the amount of
$804,147 to furnish a turnkey AMI solution.

Attachment(s):

Proposal scoring matrix



VENDOR SELECTION

RANKING / SCORING MATRIX

- . Core & Main HydroPro ProMeter
ltem Description Weights (KAMSTRUP) (Master Meter) (Diehl) Keystone (Badger) Metron
1 |Experience / Team 20% 5 5 4 4 3
2 |Work Plan / Approach 20% 3 4 4 4 4
3 [Schedule / Timeline 20% 4 4 3 4 4
4  |References 10% 5 5 5 5 3
5 |Cost of Services 30% 3 3 4 4 5
Weighted Score (Total) 3.8 4.0 3.9 4.1 4.0
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WATER DISTRICT MEMO
TO: BOARD OF DIRECTORS
FROM:  GENERAL MANAGER 7%/~

SUBJECT: 6 MG RESERVOIR PRELIMINARY DESIGN REPORT AWARD
DATE: AUGUST 13, 2025

Background

The existing Filtration Plant Reservoir has a capacity of six million gallons (6 MG) and was designed and
constructed in 1963 as part of the Wholesale System. The reservoir is located south of the intersection
of Jamboree Road and Handy Creek Road and access to the site is by a private access road. The site is
located at the end of Handy Creek Road, on the hill immediately east of State Route 261 (SR-261). It is
a rectangular concrete reservoir, which is partially buried and surrounded by an ascending slope on the
east and descending slopes on the other three sides. The reservoir is approximately 280 feet by 170 feet
and has a high-water elevation of 790 feet. The original roof of the reservoir was a wood roof that lasted
about 10 years and was replaced with a metal roof in 1973. The asphalt planks in the reservoir are original
construction and a Hypalon liner was installed in the 1980’s. A section of the roof that was damaged due
to high winds was replaced in 1999.

The Filtration Plant and Reservoir site was identified in the 2020 Local Hazard Mitigation Plan as being
prone to seismic and wildfire risk. The site location has high seismic probability that is projected to
experience events with peak ground acceleration values of 40%g. Additionally, the site lies in a “very
high” wildfire susceptibility zone, which represents the highest level of wildfire risk.

Therefore, staff submitted a grant application for consideration of funding under the Hazard Mitigation
Grant Program in 2021. The scope of the project covered replacement of the facility. Although there was
no official approval of the grant, staff continued to pursue solutions to mitigate the issue but was in a
holding pattern. The Filtration Building was demolished in early 2023 and the site continued to be used
for materials and equipment storage. In late 2024, staff received the official award of a grant for seismic
reconstruction project, Phase 1, covering Preliminary Design Report (PDR) efforts.

Phase 1, or the Preliminary Design Report, will include: topographic mapping of the project site;
geotechnical investigation including report with seismic parameters; establish a high-water elevation for
the reservoir; evaluate if the facility shall be buried or partially buried; evaluate operations and
maintenance considerations; determine environmental documentation recommendation; prepare
construction cost estimates and schedule; and a report to be used as the basis for final design. This work
will include coordination with our member agencies to determine the final recommendation for the site.

A Request for Proposals (RFP) to prepare a PDR for the 6 MG Reservoir was sent to six qualified
consultants with previous experience preparing such documents. All six firms, AECOM, Black &
Veatch, Carollo, MKN, Tetra Tech, and West Yost attended the pre-proposal meeting but only one
submitted a proposal. The majority of firms declined citing insufficient resources due to timing and lack
of staff availability. While only one firm submitted, staff believes Carollo would produce a high quality
report. Staff reviewed the proposal, finds Carollo’s proposal to be consistent with the level of effort, and
recommends award of the project to Carollo based on their team, approach, in-depth local knowledge
and overall excellent value.



Budget Analysis

Funding for the PDR effort will be provided in part by FEMA Hazard Mitigation Grant funds. The award
requires a 25% local funds cost share, which will come from Wholesale Reserves.

Environmental Documentation

The nature of this work falls under the category of report/study and although it may lead to construction,
has no direct environmental impact at this time. As stated in the terms of the grant award, Phase 1 of the
project has been determined to be Categorically Excluded from the need to prepare either an
Environmental Impact Statement or Environmental Assessment.

Recommendation

Staff recommends that the Board award a Professional Services Agreement in the amount of $348,726
to Carollo Engineers, Inc. to complete the 6 MG Reservoir Preliminary Design Report.

Attachment(s)

Carollo Proposal



PROPOSAL PREPARED FOR

EAST ORANGE COUNTY
WATER DISTRICT

Wholesale System 6 MG
Reservoir Seismic
Reconstruction Project -

Phase 1: Preliminary
Design Report

JULY 2025



STATEMENT OF UNDERSTANDING

Statement of Understanding

| | PR
& C2rond
July 24, 2025

Mr. Bobby Young, P.E., Engineering Manager
East Orange County Water District

185 N. McPherson Road

Orange, CA 92869

Subject: Wholesale System 6.0 MG Reservoir Seismic Reconstruction — Proposal for Phase 1 Preliminary
Design Report

Dear Mr. Young:

The East Orange County Water District (EOCWD/District) 6.0 MG Peters Canyon Reservoir is a key
component of the District’s Wholesale Zone (WZ) water system, used to supply your Retail Zone as well as
other surrounding cities and agencies with imported water. Now the reservoir is more than 60 years old
and has undergone several inspections and specific improvements including a seismic retrofit in 2000. As
part of the District’s 2015-2019 Master Plan Project, Carollo Engineers, Inc. (Carollo) carried out a condition
assessment of the reservoir along with a seismic evaluation and developed some alternatives for replacing
the reservoir. Our team offers the following benefits to EOCWD:

= A team that is well up the learning curve: Carollo team members who worked on the District’s
2015-2019 Master Plan Project and the Peters Canyon Reservoir condition assessment and evaluation,
including our lead structural engineer James Doering, are part of our current team and are well-versed in
the challenges associated with reservoirs.

= Unmatched technical expertise: Carollo’s team specializes exclusively in water reservoirs, having
designed and overseen the construction of over 150 storage facilities across California. Most recently,
the team, led by Miko Aivazian as project manager and Matthew Huckaby as project engineer, completed
the design of a Recycled Water Reservoir and Pump Station for the City of Redlands. We bring extensive
experience with all types of reservoirs - welded steel, pre-stressed, and cast-in-place - as well as
associated pump stations and pipelines - allowing us to evaluate options objectively and recommend the
optimal solution for the District.

= An approach to optimize your reservoir size: As part of the Master Plan Project we developed hydraulic
models for both the Wholesale and Retail zones. These models will be updated to the latest modeling
software version, and then used to evaluate the required scenarios requested in the RFP and also to
optimize the future reservoir sizing needs for the District.

We appreciate the opportunity to continue to provide engineering services to EOCWD. We acknowledge
receipt of Addendum No. 1 dated June 23, 2025 and the release of the Q&A on July 14, 2025. Please
contact the undersigned if you have any questions about our proposal or need any additional information.

Sincerely,

CAROLLO ENGINEERS, INC.

- S
IS NG
Graham Juby, PhD, PE / Principal-in-Charge Miko Aivazian, PE / Project Manager
714-376-7231/ gjgjuby@carollo.com 626-379-2370 / maivazian@carollo.com
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ADDENDUM NO. 1
TO REQUEST FOR PROPOSALS
FOR
WZ 6MG RESERVOIR SEISMIC RECONSTRUCTION PROJECT - PHASE 1 PDR

The proposer is directed to make the following corrections, deletions, and/or additions to the contract
documents heretofore dispensed to proposer for the above project; and to note proposer's receipt of
this addendum by number on the addenda acknowledgment form, which shall be submitted with the

proposal:

To REQUEST FOR PROPOSALS:

1. In section VI. SCHEDULE, DELETE and REPLACE the Schedule Item as follows:

ITEM TARGET DATE

Questions Due: Thu, July 10, 2025, 4:00 pm
Receive Proposals from Consultants: Thu, July 24, 2025, 4:00 pm
Committee Approval: August 2025

First Draft (Outline): October 2025

PRE-PROPOSAL MEETING:

1. Question: Is temporary water storage needed during the project?
Answer: Yes, consultant should include a temporary water storage facility to serve the existing
system during construction of the new facility.

2. Question: Does environmental documentation need to be included as part of the PDR efforts?

Answer: No, Phase 1 activities have previously been determined to be Categorically Excluded under
Catex Category Code A7.

END OF ADDENDUM No. 1

Addendum approved for issuance:

By: % %O/ Date: 06/23/2025

\Y)
Bobby Young, Engineering Manager




From: Courtney Malone
To: Courtney Malone
Subject: FW: Wholesale System 6.0 MG Reservoir Seismic Reconstruction - DPR
Date: Wednesday, July 16, 2025 10:40:46 AM
Attachments: image001.png
image002.png
image004.pna
EOCWD S Professi Servi ¢
6 MG Condition \t Appendices (2019) reduced.pdf

From: Bobby Young <byoung@eocwd.com>
Sent: Monday, July 14, 2025 10:56 AM
To: Graham Juby <GJGJuby@carollo.com>

Cc: Miko Aivazian <maivazian@carollo.com>
Subject: RE: Wholesale System 6.0 MG Reservoir Seismic Reconstruction - DPR

I CAUTION: This email originated from outside Carollo Engineers. Do not open attachments or click links unless you recognize the sender.

Hi Graham,
Sorry for the confusion but we will not be issuing Addendum 2. Instead, please find the attachments and answers below:

1. Professional Services Agreement — we did not see this included with the RFP. Can you please provide the PSA together with the other appendices mentioned in the
RFP? See attached
2. Proposal Delivery - please confirm how you would like to receive the proposal and separately submitted Estimated Hours. Is submittal via email for both files acceptable?
Email submittal of separate PDF files is preferred.
3. 11 x 17 pages — would it be acceptable to use 11 x 17 pages for some graphics and still count them as one page each? Yes
4. Cover — can we assume that the proposal cover does not count towards the 15-page limit? Correct, the cover does not count.
Thanks,
m Bobby Young, P.E. Engineering Manager
185 N. McPherson Rd. Orange, Ca 92869
WATER DISTRICT P: 714-538-5815 F: 714-538-0334
eocwd.com Hometown Service. Fiscal Discipline. Direct Accountability.

Any views or opinions presented in this e-mail are solely those of the sender and du not necessamy represent the views or adopted policies of those of
the District. Employees of the District are expressly prohibited from making or infringing copyrights and other legal
rights. Any such communication is contrary to District policy and outside the scope of the employment of the individual concerned, The District’s liabilty
for statements made by its employees is limited by California law

From: Graham Juby <GJGJuby@carollo.com>

Sent: Monday, July 14, 2025 10:32 AM

To: Bobby Young <byoung@eocwd.com>

Cc: Miko Aivazian <maivazian@carollo.com>

Subject: RE: Wholesale System 6.0 MG Reservoir Seismic Reconstruction - DPR

Warning: This email originated from outside EOCWD. Do not click links or open attachments unless you recognize the sender and are expecting the message.

Thanks very much Bobby.

Graham.

From: Bobby Young <byoung@eocwd.com>

Sent: Monday, July 14, 2025 10:26 AM

To: Graham Juby <GJGJuby@carollo.com>

Cc: Miko Aivazian <maivazian@carollo.com>

Subject: RE: Wholesale System 6.0 MG Reservoir Seismic Reconstruction - DPR

CAUTION: This email originated from outside Carollo Engineers. Do not open attachments or click links unless you recognize the
sender.

Hi Graham,

Thanks for following up. | am in the process of issuing Addendum 2, which will include the appendices/attachments and hope to send that out later today.

Thanks,
m Bobby Young, P.E. Engineering Manager
185 N. McPherson Rd. Orange, Ca 92869
WATER DISTRICT P:714-538-5815 F:714-538-0334
eocwd.com Hometown Service. Fiscal Discipline. Direct Accountability.

Any views or opinions presented in this e-mail are solely those of the sender and do not ncccssarny represent the views or adopted policies of those of
the District. Employees of the District are expressly prohibited from making or infringing copyrights and other legal
rights. Any such communication is contrary to District policy and outside the scope of the employment of the individual concerned. The Districts liabilty
for statements made by its employees is limited by California law
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PROFESSIONAL SERVICES AGREEMENT
THIS AGREEMENT (“Agreement”) is entered into on Month __, Year by and between East
Orange County Water District, hereinafter called “EOCWD”, and Consultant, hereinafter called
“Consultant.”

WHEREAS, EOCWD desires certain services hereinafter described and Consultant is capable
of providing and desires to provide such service.

WHEREAS, this Professional Services Agreement applies to the following project:
Peters Canyon (6 MG) Reservoir Replacement Project, Phase 1
NOW, THEREFORE, EOCWD and Consultant, for the consideration and upon the terms and
conditions hereinafter specified, agree as follows:
SECTION |

SCOPE OF SERVICES

1.1 The services to be performed under this Agreement are as described in Appendix One
hereunto attached and by this reference made a part hereof (hereinafter, “Services” or
“Work”). In the event that a conflict or contradiction is discovered between the proposal
language and EOCWD’s standard contract terms in this Agreement, EOCWD’s
standard contract terms shall prevail. Such service shall be performed by individuals as
employees of the Consultant, as an independent consultant, and not by or as
employees of EOCWD.

SECTION Il

DUTIES OF CONSULTANT

2.1  Standards. All work performed by Consultant or under its direction shall be sufficient to
meet the purposes specified therefor and shall be rendered in accordance with that
level of skill and care observed by competent like professionals performing similar
services under similar circumstances and conditions (“Standard of Care”).

All service hereunder shall be performed by employees or agents of Consultant who are
experienced and skilled in their business and in accordance with the standards of work
in their respective professions. Consultant’s findings, recommendations and
professional advice shall be based on practices and procedures customary in its
profession. Consultant shall provide additional services needed to correct any
deficiency in its work at no additional costs or expense to EOCWD.

2.2  Additional Work. Consultant shall not undertake any work beyond the scope of this
Agreement unless such additional work is approved in advance and in writing by
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2.3

2.4

2.5

2.6

2.7

EOCWD. The cost of such additional work shall be reimbursed to Consultant by
EOCWD on the same basis as provided in Section IV.

Security and Safety. If, in the prosecution of the Work, it is necessary to conduct field

operations, security and safety of the job site will be the responsibility of Consultant,
excluding, nevertheless, the security and safety of any facility of EOCWD within the job
site, but not under the control of Consultant.

In providing its services hereunder, Consultant shall not be responsible for identification,
handling, containment, abatement, or in any other respect, for any asbestos or
hazardous material if such is present in connection with the Work. In the event that
EOCWD becomes aware of the presence of asbestos or hazardous material at the job
site, EOCWD shall be responsible for complying with all applicable federal and state
rules and regulations and shall immediately notify Consultant, which shall then be
entitled to cease any of its services that may be affected by such presence, without any
liability to Consultant arising therefrom.

Consultations. Consultant shall meet with EOCWD personnel, or third parties as
necessary, on all matters connected with carrying out of Consultant’s Services
described in Appendix One. Such meetings shall be held at the request of either party
hereto. Review and EOCWD approval of completed work shall be obtained monthly, or
at such intervals as may be mutually agreed upon, during the course of this work.

Data. Consultant agrees that all data and information, including without limitation
specifications, designs, drawings, reports, and blueprints, generated in the performance
of this Agreement and data and information that are specified to be delivered or which
are, in fact, delivered pursuant to this Agreement shall be and remain the sole property
of EOCWD. Consultant understands and agrees that all rights under copyright and
patent laws under this Agreement to drawings, records, data or other work product
belong to EOCWD, unless otherwise stated. Consultant hereby assigns any and all
rights under copyright and patent law to EOCWD and agrees to assist EOCWD in
perfecting the same. Consultant shall deliver all records, drawings, data, information
and work product resulting from this Agreement to EOCWD upon EOCWD'’s request
and in any event upon the completion of all work hereunder or the termination or
expiration hereof, whichever shall first occur, and shall be fully responsible for the care
and protection thereof until such delivery. Except as otherwise provided in this
Agreement, said documents shall be delivered to EOCWD without additional cost to
EOCWD.

Subcontracting. Performance of this Agreement may not be subcontracted in whole or
in part without the prior written consent of EOCWD. Any subcontractors under this
Agreement with an estimated cost greater than $1,000 shall not be awarded without
EOCWD'’s prior written approval. Lists of proposed subcontracts and proposed
subcontractors shall be submitted to EOCWD.

Prevailing Wages. Consultant acknowledges that the work to be performed pursuant to
this Agreement is related to a Public Works Project, as defined in Labor Code Section
1720 et seq. (“Prevailing Wage Law”). To the extent applicable to the Scope of
Services to be performed under this Agreement, pursuant to Labor Code Section 1771,
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3.1

3.2

4.1

for public works project greater than $1,000, Consultant shall: (1) pay the general
prevailing rate of per diem wages to all workers employed on contracted projects as
established by the California Department of Industrial Relations (“DIR”); (2) shall be,
along with any subcontractor performing work under this Agreement, registered with
DIR and qualified to perform work pursuant to Labor Code Sections 1725.5 and 1771.1;
(3) be responsible for providing proof of current registration for both Consultant and any
subcontractor prior to performing any work, and contracts with unregistered contractors
shall be subject to cancellation by the District. Consultant acknowledges that, if the
Scope of Services falls within the requirements of the Prevailing Wage Law, this
Agreement is subject to compliance monitoring and enforcement by DIR. Labor Code
Sections 1735, 1775, 1776, 1777.5-1777.7, and 1810-1815 are incorporated into and,
as applicable, are a fully operative part of this Agreement, and Consultant shall be
responsible for compliance therewith.

SECTION lli

DUTIES OF EOCWD

Provision of Information. EOCWD shall make available to Consultant all data and
information in the possession of EOCWD which EOCWD deems necessary to the
preparation of the work, and EOCWD shall actively aid and assist Consultant in
obtaining such information from other agencies and individuals. Except as specifically
provided in the scope of services, Consultant shall be entitled to rely upon the accuracy
of data and information provided by EOCWD or others without independent review or
evaluation.

Review of Progress of Work. EOCWD Management may authorize a staff person as a
representative to confer with Consultant relative to Consultant’s services hereunder.
The work in progress hereunder shall be reviewed from time to time by EOCWD at the
discretion of EOCWD or upon the request of Consultant. If the Work is performed in
accordance with the Standard of Care, it will be approved. If the work is not so
performed, EOCWD will inform Consultant of the changes or revisions necessary to
secure approval. Nothing in such review or approval shall absolve Consultant from its
obligations to complete the Services in a manner arising to the Standard of Care, and
ultimately Consultant bears to burden of ensuring that its work arises to such level.

SECTION IV

FEES AND PAYMENTS

Payment Schedule. Payment for the services hereinabove described shall be made
upon a schedule and within the limit or limits shown upon Appendix Two hereunto
attached and made a part hereof, and such payment shall be considered as full
compensation for all personnel, materials, supplies, and equipment used in carrying out
the work. In the event that a conflict or contradiction is discovered between the proposal
language and EOCWD’s standard contract terms, EOCWND's standard contract terms
shall prevail.
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4.2

5.1

5.2

5.3

6.1

6.2

Statements. Unless otherwise specified in said Appendix Two, Consultant’s fees shall
be payable on monthly statements; such statements shall give a detail of time worked
by each class of employee, services (or tasks) performed, and the itemized expenses
incurred and accompanied by receipts for which billing is made and shall contain the
following affidavit signed by a principal of the firm of Consultant:

“I hereby certify as principal of the firm
of that the
charge of $ as
summarized above and shown in
detail on the attachments is fair and
reasonable, is in accordance with the
terms of the Agreement dated

, 20___, and has not been
previously paid.”

Compensation is clearly outlined in Appendix Two. This information includes rates by
individual/title grouping, the not-to-exceed amount of the Agreement, whether the
payments will be periodic or paid in a lump sum, and a list of expenses for which the
Consultant(s) will, or will not, be reimbursed.

SECTION V

CHANGES IN WORK

Extra/Changed Work. EOCWD may order major changes in scope or character of the
work, either decreasing or increasing the amount of Consultant’s services. Increased
compensation for major changes shall be determined in accordance with Appendix Two
hereof, or as otherwise agreed to, in writing, between the parties.

Change of Schedule. In the event that major changes are ordered, the schedule for
completion as stated in Appendix Three hereto will be adjusted by negotiation between
Consultant and EOCWD.

Change Authorization. No representative of EOCWD, other than the General Manager,
is authorized to obligate EOCWD to pay the cost or value of services beyond the scope
thereof as herein described.

SECTION VI

TIME OF BEGINNING AND SCHEDULE FOR COMPLETION

Commencement of Work. Consultant shall begin work upon receipt by it of written
Notice to Proceed from EOCWD Management which said notice shall not be issued
until after this Agreement has been approved and authorized by EOCWD.

Completion Schedule. The schedule for completion of the work shall be as shown upon
Appendix Three hereunto attached and made a part hereof. Consultant shall complete
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6.3

7.1

8.1

8.2

8.3

8.4

8.5

the work set forth in Appendix One in accordance with the schedule for completion
shown in Appendix Three.

Suspension of Services. EOCWD may, at any time and without cause, suspend all or a
portion of the services of Consultant for a period of not more than ninety (90) days by
notice in writing to Consultant. Consultant shall resume the service on receipt from
EOCWD of a notice of resumption of services. Any change to the contract, price or time
of completion sought by Consultant as a result of suspension hereunder, shall be
processed as a change order under the provisions of Section V hereof.

SECTION Vi

DELAYS AND EXTENSIONS

Delays. In the event Consultant is delayed in performance of its services by
circumstances beyond its control, it will be granted a reasonable adjustment in the
Schedule for Completion as described in Appendix Three. All claims for adjustments in
the Schedule for Completion must be submitted to EOCWD by Consultant within thirty
(30) calendar days of the time of occurrence of circumstances necessitating the
adjustment.

SECTION VIl

TERMINATION

Termination by EOCWD. EOCWD may terminate this Agreement at any time by giving
Consultant written notice thereof. Upon termination, Consultant will be paid for that
portion of the work completed prior to termination.

Termination by Consultant. Consultant may terminate this Agreement upon written
notice to EOCWD should EOCWD fail to fulfill duties as set forth in Section Ill. Upon
such termination, Consultant shall be entitled to payment for any undisputed work
completed prior to termination.

Effect Upon Records. Upon termination and receipt of payment for any undisputed
work otherwise completed by Consultant, Consultant shall turn over to EOCWD all of
the documents, records, papers and other work product related to this Agreement,
which shall, at the option of EOCWD, become EOCWD property. EOCWD shall not be
liable for any costs other than as specified in this Agreement.

Examination of Records. EOCWD shall, until the expiration of three (3) years after final
payment under this Agreement, have access to and the right to examine any directly
pertinent books, documents, papers and records of Consultant involving transactions
related to this Agreement.

Change in Consultant’s Status. The financial capability and status of Consultant were
substantial inducements for EOCWD to enter into this Agreement. Therefore,
Consultant shall, and hereby specifically acknowledges its duty to do so, notify EOCWD
of any significant financial change, or significant change in status of Consultant within
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seven (7) days of significant financial change or significant change in status. “Significant
financial change” or “significant change in status” shall mean the following:

e Any action(s) by which Consultant shall consolidate with, merge, or convert the
Consultant into another (partnership or corporation),

e Any filing of bankruptcy by the Consultant (or any of its partners),

e Loss of Consultant’s professional qualifications, and

e The fact that Consultant is no longer in compliance with federal or state equal
opportunity laws.

SECTION IX

ATTORNEYS’ FEES

9.1  If either party brings an action or proceeding against the other party by reason of default
of any term or condition of this Agreement, or otherwise arising out of this Agreement,
the prevailing party in such action or proceeding shall be entitled to recover, as an
element of its cost of suit, and not as damages, reasonable attorneys’ fees, which shall
be payable whether or not such action is prosecuted to judgment. The “prevailing party”
as the term is used herein, shall be the party who is entitled to recover costs of suit,
whether or not such suit proceeds to final judgment, and shall include, without limitation,
a party who dismisses an action for recovery hereunder in exchange for payment of the
sums allegedly due, performance of covenants allegedly breached, or considerations
substantially equal to the relief sought in such action.

SECTION X

INDEMNIFICATION/HOLD HARMLESS

10.1 To the extent permitted by law, Consultant shall hold harmless, defend at its own
expense, and indemnify EOCWD, its directors, officers, employees, and authorized
volunteers, against any and all liability, claims, losses, damages, or expenses, including
reasonable attorney’s fees and costs, arising from all acts or omissions of Consultant or
its officers, agents, or employees in rendering services under this Agreement;
excluding, however, such liability, claims, losses, damages or expenses arising from
EOCWD’s sole negligence or willful acts.

SECTION XI
INSURANCE

11.1 Insurance requirements shall be as set forth in Appendix Four hereto attached.

SECTION XlI
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MISCELLANEOUS PROVISIONS

12.1 Gratuities. Consultant warrants that neither it nor any of its employees, agents, or
representatives has offered or given any gratuities to EOCWD’s employees, agents, or
representatives with a view toward securing this Agreement or securing favorable
treatment with respect thereto.

12.2 Interpretation. The parties hereto acknowledge and agree that each has been given the
opportunity to independently review this Agreement with legal counsel, and/or has the
requisite experience and sophistication to understand, interpret, and agree to the
particular language of the provisions of this Agreement.

12.3 Project Manager and Project Team. EOCWD Management reserves the right to
approve the project manager assigned by Consultant to said work. Key personnel, as
defined by the EOCWD assigned to the project shall not be reassigned without prior
EOCWD written approval.

12.4 Limitation on Assignment. This Agreement shall not be assigned without first obtaining
the express written consent of EOCWD.

12.5 Status of Consultant. Consultant is employed to render a professional service only and
any payments made to Consultant are compensation solely for such services as
Consultant may render. Consultant shall at all times retain the status of an independent
consultant with EOCWD. Nothing within this Agreement shall be construed so as to
make Consultant, or any of its agents or employees, the employee(s), partner(s), or joint
venturer(s) of or with EOCWD.

12.6 Licensing. Consultant warrants that they have complied, and shall comply, with any and
all applicable state licensing requirements.

12.7 Entire Agreement. This Agreement supersedes any and all other agreements, either
oral or in writing, between the parties hereto with respect to the subject matter hereof,
and no other agreement, statement, or promise related to the subject matter of this
Agreement which is not contained in this Agreement shall be valid or binding.

12.8 Ownership of Work. All work performed pursuant hereto shall, upon completion,
become the property of EOCWD. In the event the work is not completed, the completed
portions thereof shall become the property of EOCWD.

12.9 Waiver. Either party to this Agreement may specifically and expressly waive, in writing,
compliance by the other party hereto with any term, condition or requirements set forth
in this Agreement. Either party to this Agreement may specifically and expressly waive,
in writing, any breach of any term, condition, or requirement of this Agreement by the
other party hereto. However, in the event that either party makes or gives such a
waiver, such action shall not constitute a further or continuing waiver of any preceding
or succeeding breach, or requirement of compliance with, the same or any other
provision or contractual requirement, unless a specific statement to the contrary is
contained within such waiver. The waiving party may, at any time thereafter, require
further compliance by the other party hereto with the requirements or provisions of this
Agreement that have been so waived. The consent of one party to any act by the other
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party for which such written consent was required shall not be deemed to imply consent
or waiver of the necessity of obtaining such written consent for the same or similar acts
in the future. No waiver or consent shall be implied from the silence or from the failure of
any party to an act, except as otherwise specified in this Agreement.

12.10 Job Costing. Any opinion of the Construction Cost prepared by Consultant represents
its judgment as a design professional and is supplied for the general guidance of
EOCWD. Since Consultant has no control over the cost of labor and material, or over
competitive bidding or market conditions, Consultant does not guarantee the accuracy
of such opinions as compared to consultant bids or actual cost to EOCWD.

12.11 Notices. Any notice, request, demand, consent or approval, or other communication
required or permitted hereunder by law, shall be validly given and made only if in writing
and delivered in person to an officer or duly authorized representative of the party, or
deposited in the United States mail, first class postage prepaid, and addressed to the
party for whom intended as follows:

Consultant to East Orange County Water District

EOCWD:
Attention: David Youngblood, General Manager
185 N. McPherson Rd.
Orange, CA 92869

To Consultant: Consultant
Attention: Click here to enter name.
Click here to enter address.
Click here to enter City/State/Zip.

12.12 Jurisdiction. The parties hereby understand and agree that this Agreement, and the
attachments hereto, have been negotiated and executed in the State of California and
shall be governed by, and construed under, the laws of the State of California. The
parties hereto do expressly agree that in the event of a dispute concerning the terms
hereof, venue for any legal action shall be with the appropriate court of the County of
Orange, State of California.

12.13 Amendments. No addition to, or modification of, any provision contained in this
Agreement shall be effective unless fully set forth in writing signed by the authorized
representative of both of the parties hereto.
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12.14 Signatories. The signatories hereto do warrant that they are appropriately authorized to
execute this Agreement on behalf of the party for which they signed.

IN WITNESS WHEREOF, the parties have executed this Agreement the day first hereinabove
written.

CONSULTANT C EAST ORANGE COUNTY WATER
DISTRICT
By: By:
Authorized Representative [Insert Name David Youngblood, General Manager
and Title]

Board Approved: Click here to enter the
Board Approved date.
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APPENDIX ONE

SCOPE OF SERVICES

The Scope of Services shall be that set forth by EOCWD in its Request for Proposals on [insert
date]. [If practical attach a copy or if not, provide more specific reference to its location or other
identifying information so there is no ambiguity.] In the event that a conflict or contradiction is
discovered between the proposal language and EOCWD'’s standard contract terms, EOCWD’s
standard contract terms shall prevail.
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APPENDIX TWO

FEE SCHEDULE

Fee will be Time and Materials not to exceed $[contract ceiling] without prior authorization
based on the [(attached fee schedule) / (fee schedule below)]. In the event that a conflict or
contradiction is discovered between the proposal language and EOCWD'’s standard contract
terms, EOCWD’s standard contract terms shall prevail. EOCWD’s payment terms are Net 30.
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APPENDIX THREE

SCHEDULE FOR COMPLETION

Contract term is [insert calendar days or completion date] based on the [(attached schedule) /
(schedule below)].
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APPENDIX FOUR

INSURANCE REQUIREMENTS

Consultant shall procure and maintain for the duration of the contract 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.

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

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 EOCWD) or
the general aggregate limit shall be twice the required occurrence limit.

Automobile Liability — (if necessary) 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.

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. Waiver of Subrogation: The insurer(s) named
above agree to waive all rights of subrogation against EOCWD, its elected or appointed
officers, officials, agents, authorized volunteers and employees for losses paid under
the terms of this policy which arise from work performed by the Named Insured for the
Agency; but this provision applies regardless of whether or not EOCWD has received a
waiver of subrogation from the insurer.

Professional Liability - (Also known as Errors & Omission) Insurance appropriates to
the Consultant profession, with limits no less than $1,000,000 per occurrence or claim,
and $2,000,000 policy aggregate.

If Claims Made Policies:

1. The Retroactive Date must be shown and must be before the date of the
contract or the beginning of contract work.

2. Insurance must be maintained and evidence of insurance must be
provided for at least five (5) years after completion of the contract of
work.

3. 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”
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coverage for a minimum of five (5) years after completion of contract
work.

Additionally, as to all of the above-referenced policy requirements, if the Consultant maintains
broader coverage and/or higher limits than the minimums shown above, EOCWD 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 EOCWD.

Other Required Provisions - The general liability policy must contain, or be endorsed to
contain, the following provisions:

1. Additional Insured Status: EOCWD, 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.

2. 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 EOCWD, its directors, officers, employees and authorized volunteers.
Any insurance or self-insurance maintained by EOCWD its directors, officers,
employees and authorized volunteers shall be excess of the Consultant’s
insurance and shall not contribute with it.

Notice of Cancellation: Each insurance policy required above shall provide that coverage shall
not be canceled, except with notice to EOCWD.

Self-Insured Retentions - Self-insured retentions must be declared to and approved by
EOCWD. EOCWD may require the Consultant to provide proof of ability to pay losses and
related investigations, claim administration, and defense expenses within the retention. The
policy language shall provide, or be endorsed to provide, that the self-insured retention may be
satisfied by either the named insured or EOCWD. .

Acceptability of Insurers - Insurance is to be placed with insurers having a current A.M. Best
rating of no less than A:VII or as otherwise approved by EOCWD.

Verification of Coverage — Consultant shall furnish EOCWD with certificates and amendatory
endorsements or copies of the applicable policy language effecting coverage required by this
clause. All certificates and endorsements are to be received and approved by EOCWD before
work commences. However, failure to obtain the required documents prior to the work
beginning shall not waive the Consultant’s obligation to provide them. EOCWD reserves the
right to require complete, certified copies of all required insurance policies, including policy
Declaration pages and Endorsement pages.

Sub-contractors - Consultant shall require and verify that all sub-contractor maintain
insurance meeting all the requirements stated herein, and Consultant shall ensure that
EOCWD its directors, officers, employees, and authorized volunteers are an additional insured
are an additional insured on Commercial General Liability Coverage.
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East Orange County Water District

PETERS CANYON AND VISTA PANORAMA RESERVOIR
CONDITION ASSESSMENT

1.0 INTRODUCTION

1.1 Scope

East Orange County Water District (EOCWD) has tasked Carollo Engineers (Carollo) to
provide a seismic evaluation and condition assessment of two of its reservoirs: the 6 million
gallons (MG) Peters Canyon Reservoir and the 150,000 gallon Vista Panorama Reservoir.
The scope of work is based on the proposal letter issued by Carollo Engineers, dated
November 2014.

As outlined in our scope of work the following tasks were performed:

1.1.1 Task 1 — Peters Canyon Reservoir

° Review existing reports and drawings

Perform additional seismic calculations

Perform an on-site external condition assessment and a slope stability analysis

Develop and analyze retrofit/replacement alternatives

Prepare a technical memorandum summarizing our findings

1.1.2 Task 2 — Vista Panorama Reservoir

° Review existing reports and drawings
. Perform additional seismic calculations
) Perform an on-site external assessment

Develop and analyze retrofit alternatives

Prepare a technical memorandum summarizing our findings

1.2 Background

1.2.1 Peters Canyon Reservoir

The Peters Canyon Reservoir was originally designed and constructed in 1963. The
reservoir, situated on a hillside in east Orange County, is located just east of Jamboree
Road. The site can be reached by driving east on Handy Creek Road, a private access
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road which intersects with Jamboree Road. An aerial view of the site is provided on
Figure 1.

The reservoir is a rectangular hopper-bottom shaped partially buried reservoir. The
reservoir bottom and sideliner walls are constructed of 4-inch (in) thick reinforced concrete
slabs with thickened edges at the perimeters. The reservoir plan dimensions are
approximately 280-ft-4-in in the east-west direction and 170-ft 4-in in the north-south
direction. The reservoir above ground consists of 4 ft tall, 8 ft thick concrete masonry unit
(CMU) perimeter retaining walls with eccentric footings. These CMU walls have cast-in-
place concrete pilasters at the main glulam beam and purlin support locations along the
perimeter wall. The roof structure is comprised of sawn lumber purlins and glulam beams.
At the interior of reservoir, the beams are supported on precast concrete columns, which in-
turn are supported on concrete spread footings. The purlins span in the east-west direction
and the glulam beams span in the north-south direction. All the wood members were
preservative-treated (Wolmanized). In the east-west direction, additional bracing is provided
by precast concrete diagonal braced frames. The roofing membrane consists of a Zip-Rib
style aluminum decking, which is attached to the wood-framing members using sliding
connections that limit the ability of the roof the decking to perform as a functional structural
diaphragm. At the center of the roof in the east-west direction, the roof framing is raised to
accommodate venting. The roof framing slopes to the north and to the south for drainage.

The concrete liner walls and concrete columns are overlain by a Hypalon liner installed in
1995. The bottom elevation of the reservoir slopes from 767.25 feet (ft) on the east side to
765.25 ft on the west side. The high operating water level is at elevation 790 ft, which is a
minimum depth of 22.75 ft. The top of the perimeter CMU wall is at elevation 792 ft. A wood
pony wall is built-up along the east and west walls of the reservoir. The pony wall is framed
with wood studs and preservative treated plywood sheathing. The structural roof slopes up
to the middle of the reservoir. The average height of the roof above the bottom of the
reservoir is about 28 ft.

In 1996, portions of roofing and structural wood framing were significantly damaged from
high winds resulting in roughly one-third of the roofing and a significant amount of wood
framing requiring replacement. A seismic assessment was conducted in 1999, which
resulted in a seismic retrofit in 2000. The retrofit consisted of adding steel rod rock anchors
to the base of each of the concrete piers along the north and south perimeter walls only.
The seismic assessment report was not available for review, but it appears that these rock
anchors were added to increase the sliding friction capacity of the pier footing to resist
seismic loads imposed by the glulam beams in the direction parallel with those beams.

Additional structural and seismic evaluations were performed over the last few years in
response to observations made during prior dive inspections.

2 April 2019 - FINAL

pw://Carollo/Documents/Client/ CA/EOCWD/9711A00/Deliverables/TM01/Condition Assessment





20-EOWWD1-15F1-9711A00.Al
- —

Peters Canyon Reservoir

Figure 1
Aerial View of Peters
Canyon Reservoir

East Orange County
Water District
Condition Assessment

« caral!a

Engineers...Working Wonders With Water ®






1.2.2 Vista Panorama Reservoir

The Vista Panorama Reservoir is a 46.5-ft diameter circular, conventional
(non-prestressed) reinforced concrete tank with a wood-framed roof. The tank was built in
the 1930’s. The tank is above ground and the wall height is approximately 12 ft. The wood
roof beams are supported on a total of 7 interior steel columns. The storage capacity of the
tank is approximately 150,000 gallons. An aerial view of the reservaoir is provided in

Figure 2.

1.3 Cost Estimates

To assist EOCWD with their planning efforts in this evaluation report, major scope items
were identified and rough-order of magnitude costs were estimated for each. Cost
estimates provided in this evaluation/study are considered to be a Class 5 estimate as
defined in “Recommended Practice 18R-97 Cost Estimate Classification System for the
Process Industries,” published by the Association for the Advancement of Cost Engineering
International (AACE International). These costs are anticipated to have an accuracy range
of plus 50 percent to minus 30 percent and are for intended for planning purposes. Cost
estimates do not include soft costs, such as engineering consulting fees and permitting.
Costs were estimated using the following resources:

. Our proprietary cost database

° Cost summaries from previous projects

. RS Means Heavy Construction Cost Data
. RS Means Building Construction Cost Data
. Manufacturer and contractor quotes

1.4 Data Collection and Review

Data and information necessary for use in the evaluation of Peters Canyon and Vista
Panorama reservoirs, was obtained from the following documents provided in electronic
format by from EOCWD:

o Construction drawings of 6 MG Reservoir and Filtration Plant, sheets 17 through 26,
dated 1963.

. Construction drawings 6 MG Reservoir Liner, sheets 1 through 5, dated 1995.

. Construction drawings of 6 MG Reservoir Remedial Roof Construction, sheets S-1
and S-2, dated 1997.
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. Construction drawings of Reservoir Improvements, sheets 1 to 6, dated 2000.

. Tank Inspection Report for Peters Canyon Reservoir, by Dive/Corr, Inc., dated
January 2010.

. East Orange County Water District — Field Report, by Potable Divers Inc., dated
July 2011.

. East Orange County Water District - Engineering Evaluation of the Peters Canyon Six
Million Gallon Reservoir report, by Richard Brady & Associates, dated October 2012.

. Peters Canyon 6 MG Reservoir Structural Peer Review, by AARK Engineering, dated
September 2013.

. Beam Inspection — East Orange County Reservoir; Orange, California report
prepared by Western Wood Structures, Inc., dated November 2013.

° East Orange County Water District — Results and Recommendations for Peters
Canyon Reservoir Roof report prepared by Richard Brady & Associates, dated
September 9, 2014.

o Geotechnical and Seismic Hazard Assessment Report, Prepared by American
Geotechnical, Inc., dated April 2, 2014.

° Retrofit Design of Vista Panorama Reservoir Report, prepared by Simon Wong
Engineering, dated February 15, 2012.

1.5 Site Visits

Carollo conducted site visits for Peters Canyon Reservoir and Vista Panorama reservoir on
Wednesday December 3, 2014, and Thursday December 4, 2014, to gather as-built
information and structural configurations. At the time, both the reservoirs were in service
and observations of the interior structure were limited. Conditions observed during these
site visits are described in the following sections. Photographs taken during these site visits
are included in Appendix B of this report.

2.0 PETERS CANYON RESERVOIR

2.1 Review of Existing Drawings and Reports

Based on the review of the existing structural drawings and the reports prepared by Richard
Brady & Associates (Brady), the following detailed conclusions about the condition of the
various structural elements were made.
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We generally concur with the conclusions presented by Brady in their 2012 and 2014
reports with the exceptions and additional issues set forth in this report. We have also
reviewed supplemental reports that were prepared by AARK Engineering and Western
Wood Structures and we have also noted exceptions and potential issues upon which we
have provided expanded discussions and recommendations.

2.1.1 Hinge Connector and Glulam Beam Condition

Brady identified that the glulam beams at the glulam hinge connectors are damaged and in
need of immediate repair to prevent a roof collapse. The investigation made by Western
Wood Structures in November 2013 indicated general deterioration of the top lamination
due to rot and some limited lamination damage at the hinge connector. The investigation
also noted that there appeared to be some rotation of the hinge connector and indicated
that the rotation was likely due to the softening of the top bearing lamination of the
cantilevered beam end. This rotation in turn is driving the hinge connector into the bottom
lamination of the cantilevered end causing it to split.

It is not clear why the glulam beams are apparently vulnerable to rot. The original
construction drawings specify the “framing lumber” to be “Wolmanized treated,” which is a
wood preservation process that adds chromate copper arsenate (CCA) as a pesticide to
protect the lumber from rot and decay. It is possible that the glulam beams are not treated
with this preservative. A simple visual observation can confirm whether these beams were
treated or not. Lumber that has been treated will have small uniformly spaced incising
marks (narrow thin penetrations) on all of the wood surfaces. Smaller lumber sections may
appear to have a green tint to them as well.

If the glulam beams were not treated with any wood preservative, the glue used to
structurally bond the individual beam laminates together might not be of a sufficiently
durable grade for the environment within the reservoir. Degradation of the laminate glue
can lead to structural failure of the beam. Delamination has not been identified in any
surveys thus far.

Entry into the reservoir to observe framing conditions inside was not within our scope of
work. If further information regarding the glulam beam conditions is desired, we recommend
an interior survey be made of the roof framing. Since the laminations may continue to
deteriorate, the damaged hinge connectors should be corrected as soon as practicable.

2.1.2 Roof Framing Hardware Corrosion

During our site visit, we viewed the interior of the reservoir immediately adjacent to the
access door located at the west end of the reservoir. Corroded nails were observed at a few
of the joist hangers, but the nails were in place. No other evidence of severe corrosion was
observed. EOCWD staff provided a photograph of a collection of metallic debris that
included stainless steel screws and heavily corroded nails that were retrieved from the
bottom of the reservoir during the last cleaning, which occurred in 2013. It is not known if
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this debris is indicative of an on-going problem with connection hardware corrosion or if the
debris was simply construction litter.

Given the age of the reservoir and the high relative humidity within the reservaoir, it is likely
that the roof framing fasteners that are embedded within the wood have corroded to some
extent. Our visual observations are limited and we can only assume that corrosion is active.
Corrosion of metals in wood will continue unabated inside of the reservoir.

Metals that are embedded in wood can experience accelerated corrosion rates compared to
that of typical atmospheric corrosion, since the wood can retain moisture and also serve as
an electrolyte, allowing the chemical reactions to occur. The following conditions are
considered to accelerate corrosion of embedded metals in wood:

. A wood moisture content that exceeds 15 percent

. Relative humidity that exceeds 70 percent

. Use of wood preservatives that contain copper ions

. Use of dissimilar metals (hangers and fasteners of different materials)

The investigation made by Western Wood Structures indicated that the wood moisture
content, the greatest single driving factor in corrosion of embedded metals in wood, was
measured to be 6.5 percent at the time of the investigation. These conditions can change.
The exposed ends of the glulam beams, if permitted to get wet, can wick large amounts of
moisture into the beam along its full length. We recommend waterproofing the glulam
beam-ends by providing a protective covering or mastic coating that will prevent water from
entering in through the beam ends. The existing beam-ends are currently exposed and
appear to be painted. Some appeared to be wet during our site visit.

It should also be pointed out that the aluminum Zip-rib roof system may include aluminum
fasteners. Product literature for the wood preservative (CCA) used in the roof framing
members, indicates that aluminum should not be used in direct contact with wood that has
been treated with CCA. We understand that the aluminum can deteriorate when placed in
contact with CCA.

We recommend that a corrosion survey be made of the interior framing connections within
the interior of the reservoir. The conditions within the reservoir are conducive to corrosion
and some evidence has been visually observed suggesting that fasteners are corroding and
failing. Since the framed lumber members are supported on the glulam beams using face-
nailed hangers, nail failure can result in collapse of the joist.

2.1.3 Reservoir Roof Structure Seismic Load Path and Structural Diaphragm

Wood-framed roofs are typically encountered in buildings, where plywood sheathing is
provided and serves to transfer seismic loads acting on the roof structure to the lateral load
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resisting system by diaphragm action. This is the most common framing method to transfer
seismic loads for a wood-framed roof. However, while a diaphragm can efficiently transfer
these loads, not all wood-framed roofs require a diaphragm to transfer seismic loads. Often,
wood roofs over reservoirs are designed such that seismic loads are transferred from the
roof framing members through weak-axis bending (bending sideways). This can be feasible
when the roof framing weight is relatively light and spans are not excessive. These loads
are then transferred into beam lines that are braced by perimeter walls, drilled piers, large
pilasters, or other lateral load resisting elements. This system can be present in both
orthogonal directions.

Based on our work on existing reservoirs of similar design and construction, the seismic
load paths provided for the roof structure usually consists of using the roof wood joists and
beams as the main seismic load transferring members. For the Peters Canyon Reservaoir, in
the north-south direction, the original seismic load path to support the roof is provided by
transferring the roof seismic loads generated in each bay, along each of the column lines,
by imposing axial loads into the wood members. This will create tension and compression
axial loads in the wood members based on the direction of seismic loads. The wood beams
transfer these axial seismic loads to the perimeter concrete piers as an out-of-plane lateral
load. The piers and the footing resist the loads and transfer them into the soil. For the wood
beams to act as axial tension and compression members, the seismic load has to be
transferred to these main column lines. This can be achieved by providing a structural
diaphragm to transfer the seismic mass to these column lines within each bay. Alternatively,
if no structural diaphragm is present, the seismic roof mass loads can be transferred by out-
of-plane bending and/or through axial loading of individual purlins. If the wood members
have sufficient capacity to resist the out-of-plane bending and axial loads, then a structural
diaphragm for seismic loads may not be required to complete the seismic load path.

The seismic load path in the east-west direction is similar except that the seismic loads are
transferred through the roof joists in axially to the roof beams, which then bend about their
weak axis and transfer the loads to “collector” lines spaced at about 40 ft on center. These
collector lines (total of 3 at the interior) are comprised of glulam beams that transfer loads
axially into chevron-style braced frames (inverted V's) that are comprised of precast
concrete bracing members. Seismic loads are then transferred into the soil via isolated pad
footings. The north and south walls are CMU walls, which resist east-west seismic loads in
shear.

While the transfer of seismic loads using weak-axis bending and axial load transfer (as
opposed to using a diaphragm) appears to be the intent of the original structural engineer,
alternatively, the tension compression in wood members can be ignored and a structural
diaphragm can be provided with sufficient capacity to transfer the seismic lateral loads to
the perimeter 8-in thick CMU walls for the loads acting in each direction.

The seismic load values have increased over the decades based on advances in
knowledge and information about new faults and intensity of earthquakes and the response
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of buildings to these earthquakes. The reservoir roof structure will most likely be found to be
deficient if the seismic loads calculated per the 2013 CBC are considered. A more detailed
analysis and capacity checks have to be performed if the existing structural roof system is
to be left in place and a retrofit strengthening option is chosen as the ideal solution to this
reservoir.

In a typical roof structure, structural diaphragms perform two main functions. The first being
that, in high seismicity areas a structural diaphragm acts as the main horizontal lateral load
transfer element to transfer the seismic load from the roof structure mass to vertical lateral
load resisting elements. The second function of a structural diaphragm is provide lateral
bracing to wood purlins, beams and girders to prevent compression edge lateral buckling
when these members are resisting bending in their strong axis due to gravity, wind, and
seismic loads. The National Design Specification for the design of wood members sets forth
prescriptive recommendations for providing stability of bending members. Accordingly,

2 by 12 and 2 by 14 purlins will require a structural diaphragm on the compression edge
and full depth blocking or diagonal cross bracing at every 8 ft on center to prevent lateral
buckling under design loads. For the 3 by 14 and 5.25 by 21 glulam beams, no
compression bracing is needed due to their smaller depth to width ratios which makes them
more stable against lateral buckling. Note that under gravity dead and live loads the
compression edge is on the top of the wood members. Under uplifting wind loads there
could be a net tension uplift loads on the wood members causing compression on the
bottom edge of the members. To prevent lateral buckling under wind loads additional full
depth blocking may be needed at the 2 by 12 and 2 by 14 purlins as providing a structural
diaphragm on the bottom edge of these members will not be practical. This lateral buckling
might have been one of the reasons why roof purlins failed in 1996 under high wind loads.
Use of full-depth blocking is standard practice and this reservoir appears to lack this
provision.

Additionally, a structural diaphragm on the top edge will prevent weak axis buckling of

2 by 12 and 2 by 14, 3 by 12 and 3 by 14 purlins if axial loads are imposed on these
members. The Zip-Rib aluminum roofing is not considered to be a structural diaphragm as it
is not rigidly connected to the purlins and has sliding connections to let it expand and
contract due to temperature changes.

There are two options for providing a structural diaphragm: a galvanized corrugated metal
decking or plywood sheathing. The plywood sheathing if used has to be preservative
treated to prevent decay due to the presence of moisture. Wood preservatives are
pesticides that protect wood against attack by fungi, bacteria, or insects. The active
ingredients found in wood preservatives may include pentachlorophenol (pent or PCP),
creosote, copper, zinc, chromium, arsenic and other compounds. Use of wood
preservatives is now restricted and regulated by the Environmental Protection Agency
(EPA). The EPA has published recommendations regarding the use of various types of
preservatives and has concluded that they should not be used where they may come into
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direct or indirect contact with public drinking water. Since water condensation often
accumulates under the roof deck and the roof deck may leak when it rains, wood
preservatives in the wood framing can potentially leach into the water, albeit in small
amounts at a time. If the roof structure were to collapse into the reservoir due to an
earthquake, the wood preservatives can leach into the water at potentially higher rates than
in the supported position out of the water. Marine-grade plywood is a durable product, but
manufacturer’s recommend that this plywood be preservative-treated when its use will be
subject to long-term exposure to moisture.

Due to the above-mentioned reasons, preservative treated plywood sheathing is not
recommended to be used as a structural diaphragm for the Peters Canyon Reservoir.
Instead, a galvanized metal decking should be used as a structural diaphragm.

Note that based on the existing drawings, the original wood members and plywood
sheathing used around the perimeter were treated with a wood preservative called Wolman
CCA (chromated copper arsenate). As mentioned above the EPA does not allow the use of
preservative treated wood near public drinking water. Furthermore, the EPA has
established guidelines for the safe handling and disposal of preservative treated products.
Mitigation strategies that involve the demolition of the existing roof framing may need to
specify disposal requirements and limitations regarding recycling of the wood framing
members.

We contacted Western Wood Preservers Institute (WWPI) and we were informed that,
given the age of the structure, any leaching of the wood preservative is likely to have
diminished significantly since the time of construction. However, it is not known if leaching
would occur and at what rate, if the wood framing were to collapse into the reservoir. It
should also be noted that the repairs made in 1997 to the wind-damaged roof sections
involved the introduction of new replacement wood framing that was treated with a wood
preservative, which is assumed to be CCA.

It is advisable to conduct testing to verify the content of CCA in the existing wood-framed
members. The American Wood Protection Association (AWPA) has established wood
testing procedures that can be used to help identify the content of preservatives in wood.
Testing for chemical content in water that has been exposed to CCA treated lumber may be
an alternative means to verify if this is a valid concern or not.

In lieu of using wood preservatives, newer reservoir roof covers that have been constructed
of wood framing have used sawn lumber and glue-laminated beams that have a natural
resistance to decay. Redwood and Alaska Yellow Cedar are two wood species that have a
natural resistance to decay. The Van Norman reservoir, owned and operated by the Los
Angeles Department of Water and Power (LADWP), was constructed in August of 1992.
LADWP engineers did not want to introduce additional chemicals to the water and chose to
use Alaska Yellow Cedar, a naturally durable species of wood that is commercially
available for use in structural wood framing applications.
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2.2 Additional Seismic Calculations

2.2.1 Sloshing Wave Height and Freeboard

The sloshing action of the water within the reservoir during an earthquake can generate a
maximum wave height at the perimeter of the structure. When insufficient freeboard is
provided, the water can slosh and surcharge the bottom side of the roof framing at or near
the perimeter of the structure. The surcharge force will be directly proportional to the
amount of freeboard deficit. The associated loading to the underside of a roof structure can
be substantial and cause significant damage or collapse, especially when the roof is framed
with a lightweight material.

Since most reservoirs operate at their high water level for substantial amounts of time, the
wave height was estimated assuming the reservoir is full. This wave height was determined
using the equations and procedures set forth in American Society of Civil Engineers
(ASCE) 7-10 and American Concrete Institute (ACI) 350.3. The higher of the two values
determined from these two different codes was used conservatively for this evaluation. The
sloshing wave height and the required freeboard were estimated to be 37 in. Currently the
freeboard available to the underside of the aluminum roofing is 34 in. Given this small
amount of surcharge, damage to the roof framing is not expected to be substantial at the
sloshing levels estimated.

2.2.2 Soil Rod Anchor Retrofit at North-South Wall Piers

In 1999, steel rod rock anchors were installed at 24 pier footings along the north and south
walls. The pier footings were also extended to accommodate the anchors. It appears that
these rock anchors were installed to increase the frictional lateral load carrying capacity of
the pier footing to resist lateral loads imposed by the glulam beams in a seismic event. The
rock anchor provides a net vertically downward acting force on the pier footing which will
result in a net increase in frictional capacity of the pier footing. We estimated that the lateral
load imposed by the glulam beams on each of the pier footings is approximately 8.6 kips at
service load level. The rock anchor with 30 kips of net axial design load, as shown on the
structural drawings, is estimated to provide up to 13.8 kips (service level) of frictional
capacity to resist the lateral load, assuming a soil friction coefficient of 0.3.

The reaction at the base of the pier footing can be applied in a direction toward the
reservoir or away from the reservoir. For loads applied away from the reservoir, the full
frictional resistance is expected to be developed. However, in the direction towards the
reservoir, the bottom of the footing butts up against the reservoir sloped liner. Development
of the full lateral load capacity of the footing is questionable and loading of the piers during
an earthquake can potentially result in direct loading of the sloped liner, which can cause
cracking or more significant damage to the liner.

12 April 2019 - FINAL

pw://Carollo/Documents/Client/ CA/EOCWD/9711A00/Deliverables/TM01/Condition Assessment





The selection of rock anchor retrofit confirms the tension-compression axial load seismic
load path described in Section 2.1.1 was used by the structural engineer to resist seismic
loads in-lieu of providing a structural diaphragm.

2.2.3 Seismicity due to Recently Studied faults

Carollo Engineers contracted with Converse Consultants to evaluate the seismic design

parameters for the Peters Canyon Reservoir site taking into account recent fault data for
the nearby Peralta Hills Fault. The results of this study are provided in Appendix C to this
report. The ground accelerations determined from this study are slightly higher (about

10 percent) than those values obtained through the current building code and the United
States Geological Survey data.

Any future seismic evaluations, retrofit designs, and/or new designs at the site should use
the values determined by this study.

2.3 Onsite External Assessment and Slope Stability Analysis

The exterior assessment of the reservoir was limited to a visual assessment of the reservoir
from what could be seen from a walk around the perimeter of the reservoir. In general, the
roofing appears to be in good condition with evidence of localized sealant applications. The
following observations were made:

° The plywood panels located along the east and west sides of the reservoir are in
relatively poor condition and appear to have evidence of moisture damage and
potential rot. Replacement is recommended as conditions worsen. However, panels
should not be replaced with preservative-treated members for reasons previously
discussed. We recommend that panels be replaced with Marine grade plywood or an
alternative material that is more durable. Marine grade plywood will likely last much
longer than conventional plywood, but replacement should be anticipated at some
time in the future as well due to degradation.

. The glulam beam ends that are exposed on the north and south walls of the reservoir
are painted and flashed around. The paint and caulking on the south side are in poor
condition. We recommend capping the ends of the glulam beams with a heavy mastic
coating and replacing the flashing with a durable material.

Carollo Engineers contracted with Converse Consultants to review a previous slope stability
analysis prepared by American Geotechnical in April 2014 and incorporate new fault data
for the Peralta Hills Fault. The results of that review are presented in Appendix C of this
report.
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2.4 Develop and Analyze Alternatives

2.4.1 Alternative 1 — New Aluminum Roof — System Vulnerability

In this alternative, a new aluminum roof structure will be installed with its own structural
column structure for gravity support and lateral system for seismic load resistance. All
existing components of the existing roof, including wood glulam beams, purlins, and
concrete columns will be demolished and removed from the site. It was estimated by Brady
that the total construction time for this option would be nine months.

Replacement of the existing reservoir roof assumes that the footprint of the existing
reservoir would remain unchanged. The cost to re-size the reservoir was not considered in
the estimate provided by Brady. Such work would involve additional demolition and
earthwork that will increase the cost and extend the duration of construction. This
alternative, as it is currently being evaluated, would not provide additional space on the site
for future development. Alternatives that involve replacement of the reservoir with a circular
tank inherently allow for site re-development.

2.4.2 Alternative 2 — Replacement with New Prestressed Concrete Reservoir

We reviewed the quotation from DN Tanks for a replacement reservoir dated

September 28, 2014 and the Brady update report from September 2014 in regards to the
budget and construction duration. As noted by Brady a new prestressed concrete reservoir
will provide the highest reduction in seismic risk and a reliable source of water storage for a
service life of at least 50 years.

The following elements need to be considered while evaluating the replacement PT tank
alternative.

° Temporary isolation of Peters Canyon Reservoir
. Demolition of the existing reservoir
° New piping

. The prestressed tank diameter is 165 ft and hence the hydraulic grade line will need
to be raised to 803 ft to maintain the same volume. The current hydraulic grade line is
at 790 ft. This higher-grade line may require installation of a pressure-reducing valve.

. The smaller size prestressed concrete tank can be located towards the east or west
end of the current reservoir and the additional space of approximately 140 ft can be
used for other purposes.

. Tank appurtenances

° Backfill and site work
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In order to mitigate the loss of reservoir capacity during construction, a much smaller
temporary bolted steel tank or tanks can be provided on the site to meet the
emergency/mandatory water supply requirements while the prestressed concrete tank is
constructed. This assumes that the water storage capacity required to be maintained at the
site is a fraction of the full storage volume.

Figures 3, 4, and 5 show a conceptual layout and sections of a new prestressed concrete
tank describing the construction work anticipated. We used the layout shown in these
Figures to estimate the rough construction cost. We located the tank towards the west end
of the existing reservoir to provide additional space on the east end, which could be
valuable space used for other necessary site developments, such as new or expanded
water treatment facilities.

For planning purposes, the following simplifying assumptions have been made in the
development of our cost and schedule estimate:

° The existing soils require no additional improvement or replacement.

Deep foundations, such as piles, are not required.

. The cost of temporary steel bolted tank(s) was not included.

. The replacement reservoir will be partially buried.

. The bottom of a new reservoir will not be any deeper than the existing reservoir.

. Water quality improvements, provided by baffling and mixing, for example, are not
considered.

o Dewatering is not considered.
. Cost of a pressure relief valve was not considered.
° Soft costs for permitting, engineering, etc. are not included.

Based on our estimates the total construction cost for a new prestressed concrete tank
having a storage capacity of 5.8 MG along with the associated infrastructure will be

$8.1 million. This cost involves a substantial amount of earthwork because the layout
considered pushes the tank to the west to maximize space on the site to the east. If a
smaller volume tank is feasible, the project cost would be reduced due to a smaller tank
size and potentially less earthwork. Other potential tanks sizes that can reduce earthwork,
increase available space on the site, and reduce the project cost are as follows:

. A 165-ft diameter prestressed concrete tank with a storage capacity of 4.0 MG with
the high operating level matching existing (cost estimate of $6.4 million).

April 2019 - DRAFT 15

pw://Carollo/Documents/Client/ CA/EOCWD/9711A00/Deliverables/TM01/Condition Assessment





20-EOWWD1-15F3-9711A00.Al
- ——

Figure 3
Peters Canyon Reservoir -
Layout of New PT tank

East Orange County
Water District
Condition Assessment

« caroflla

Engineers...Working Wonders With Water ®






20-EOWWD1-15F4-9711A00.Al
- ——

: i NEW PT TANK NEWHGL
BACKAILL AFTERNEW BACKAILL AFTERNEW '
TANK INSTALLATION i TANKINSTALLATION * TREATMENT
\ : e / PLANT WA-LL.
\ 0] -Eu“ YR s / !
€. 790 ‘“L
- Y 1 W LL, 790
g 2
< ~
© . p [ s
N ! | | i 4 ,f YD '
\ i i Slope. Yt p N )k =
Lol ¢ T S e e S Lo o“" = o k U
et-of | oatd et g wlot L 2O | e | atkdl Av.cer
SLOPECUTLAYBACK SOIL ) . 5 SEE DETAILL
FORTANK CONSTRUCTION : ’ ’ FoR PIPL oy :

- Excavate (B) Soil

DISSIPATER.

~hn

Figure 4
Peters Canyon Reservoir -
East West Section of
New PT tank

East Orange County
Water District
Condition Assessment

« caroflia

Engineers...Working Wonders With Water ®






20-EOWWD1-15F5-9711A00.Al
- —

CUT SOIL

NEW HGL
BACKFILL AFTER TANK
INSTALLATION
= i v
e~
|
oo - St Y Per i -
RERNE —— WS:
\ N 1
" o
b { l
i
i
1
LAYBACK AND SLOPE E)C()ICLAVATE @)

BACKFILL AFTER TANK
INSTALLATION

£ 790

LAYBACK AND SLOPE
CUT SOIL

Figure 5
Peters Canyon Reservoir
-North South Section
of new PT tank

East Orange County
Water District
Condition Assessment

« caroflia

Engineers...Working Wonders With Water ®






. A 143-ft diameter prestressed concrete tank with a storage capacity of 3.0 MG with
the high operating level matching existing (cost estimate of $5.6).

We estimate that the construction of a new prestressed concrete tank will take about

12 months excluding the construction of a new road around the tank. Therefore, depending
on the tank size and layout of the tank at the site, the cost to replace the existing reservoir
with a prestressed concrete tank can vary from $5.6 million to $8.1 million.

2.4.3 Alternative 3 — Flexible-membrane Floating Cover - Hypalon

Flexible-membrane linings and floating covers can be incorporated into many types of
water-storage facilities, both new construction and rehabilitated structures. The water
industry began using floating covers using ethylene-propylene-diene monomer (EPDM)
synthetic rubber and less commonly polyvinyl chloride (PVC), during the mid-1960s. Since
then, improvements in design, materials, and operating procedures have resulted in
hundreds of successful floating-cover installations in the United States and throughout the
world. In the United States, more recently, most have been constructed using reinforced
elastomeric membranes of chlorosulfonated polyethylene (CSPE-R), commonly know as
Hypalon™. The following sections provide a detailed review of Hypalon as a floating cover,
feasibility of using it at Peters Canyon, and a cost estimate for planning purposes.

2.4.3.1 Background Information

Hypalon is the registered trademark for a series of chlorosulfonated polyethylene (CSPE)
synthetic rubbers manufactured by DuPont Dow Elastomers. Vulcanizates of Hypalon are
highly resistant to the deteriorating effects of ozone, oxygen, weather, heat, oil, and
chemicals. It can be compounded to give excellent mechanical properties-for example, high
tensile strength and abrasion resistance. Several types and grades of Hypalon are available
for a variety of end use requirements. One such end use is in the potable water industry for
lining and floating covers over reservoirs. Hypalon used as a floating cover is manufactured
into plies that are combined over reinforced polyester scrim layer or layers. It is available in
up to 5 ply layers. Hypalon as a floating cover is available in 36, 45, and 60 mil thicknesses
and up to 90 mils by special order.

Hypalon as a floating cover is fabricated by heat welding smaller panels into larger panels
in a fabrication facility. The panels are finally field seamed together into one large cover
using either heat-welding or solvent adhesives.

The two most common floating cover designs are the “defined sump” and “Mechanically
Tensioned”. The defined sump covers use floats and weights to create rainwater collection
sumps in the cover and to accommodate changes in water level. Tensioned covers use
cables attached to tensioners to control slack as the cover moves up and down. Tensioned
covers are mechanically tensioned around the periphery, which eliminates sumps and the
main panel cover is maintained flat.
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Hypalon floating covers have been used by numerous water districts within United States
and elsewhere successfully for about 35 years. Below are a list of general advantages and
disadvantages associated with Hypalon floating covers:

Advantages

. The capital cost of fabrication and installation is low compared to any other traditional
structural roof system.

o Hypalon is flexible and hence easy to install and can be installed in a short duration of
time.
° Hypalon is durable and possess desirable properties for a potable tank cover, such

as resistance to chemicals, extreme temperatures, and UV degradation.

° Manufacturers provide standard warranty and extended warranty can be negotiated
at the time of order for the material. Warranty for material from the manufacturer is
typically 30 years. The warranty from the bonding installer is about 1 to 2 years.

o Hypalon covers have proven repair and maintenance procedures.
Disadvantages

o The service life of a floating cover is around 20 to 25 years, which is shorter than a
service life of a new structural roof framing system.

° Floating covers will have additional life cycle costs associated with operation and
maintenance. Some of these include regular inspections, dewatering of rain water,
disinfection of interior covers, cleaning of the cover regularly to remove foreign
objects, inspection of pumps and auxiliary equipment, immediate repair of pin-holes,
etc.

° Although some floating-cover designs incorporate inflation or suspension as a means
of providing access for interior cleaning, operators should remember that even a
moderate wind could cause severe damage or destruction of the cover under certain
conditions.

o Modifications to the existing reservoir have to be performed to accommodate a
floating cover roof. Some of the modifications may involve new concrete curbs,
chafing strips, baffle-walls and perimeter anchor posts.

. Maintenance crew and personnel have to undergo training to safely and properly
operate a floating cover roof.

. Hypalon covers need to be inflated for inspection and cleaning inside of the reservoir.
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. Inspection of the floating cover may be required on a frequent basis to immediately
repair any damage to the floats and membrane for proper operation of the floating
cover.

Cover owners may choose to use their own crew to perform yearly maintenance or they can
hire the installer. A detailed non-technical account about the design, operation, and
maintenance is provided in AWWA Manual M25, Flexible-Membrane Covers and Linings for
Potable-Water Reservoirs. It is highly recommended that EOCWD personnel review this
document to get an understanding of installation and operation of a floating cover system
before a decision is made to pursue this alternative.

2.4.3.2 Peters Canyon Reservoir Floating Cover Feasibility

Based on our review of the existing Peters Canyon Reservoir and the site around, it is our
conclusion that a Hypalon floating cover is a feasible alternative provided it is properly
designed and installed. The drawings and specifications for a cover system should be
prepared by a licensed engineer having specialized knowledge and experience in the
design and operation of flexible-membrane floating-cover systems. The following list
provides a summary of the things to consider for designing, installing and operating a
floating cover specific to this reservoir. The typical advantages and disadvantages
associated with floating covers described in the previous section should be considered in
conjunction with the following:

. Demolition of the existing structural roof for the installation of a new floating roof
cover will likely damage the existing Hypalon liner on the floor and slopes of the
reservoir. A new Hypalon liner on the reservoir floor and slopes may need to be
installed to replace the damaged liner.

. Anticipate improvements and repair of the existing concrete liner slab and piping.

. The concrete columns have concrete fill around them at the column foundation. The
removal of the concrete column will require placing of new concrete fill and joint at
these locations.

. Along the perimeter 4-ft tall CMU wall, existing wall vent openings and voids created
by removal of Glulam beam seats and purlins will need to be infilled with concrete.

. Existing perimeter CMU wall will have to be checked for the loads imposed by the
Hypalon cover to verify if any additional strengthening of the wall is required.

o 10-ft of access around of the perimeter of the reservoir will be required for installation
of the floating cover. This may require removal of existing soil and installation of
shoring on the east side of the reservoir adjacent to the existing water treatment
plant.
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. Environmental conditions such as local vegetation, nearby trees and likely tree
debris, animals, smog and other conditions should be reviewed.

. If the surrounding area is prone to animal intrusion that could cause damage to the
cover, a security fence should also be designed and provided.

. The slopes of the reservoir are 1.5:1 (horizontal to vertical) on three sides and 2:1 on
the fourth side. The ideal slope for maintenance crews without needing any special
harnesses would be 2:1 and flatter (moderate slope). So on the three surfaces where
the slope is 1.5:1, safety gear may need to be incorporated for maintenance crews to
access the reservoir cover.

. The required minimum freeboard for a sloshing wave due to the design-level
earthquake for this reservoir is approximately 2 ft in the east-west direction and 3.1 ft
in the north-south direction. Floating covers are not typically designed for surcharge
loads from sloshing waves. If the floating cover is installed such that the top of the
cover is flush with the top of the perimeter wall at elevation 792 ft, the water level will
have to be dropped down from current operating level of 790 ft to 789 ft. This will
result in a loss of about 356,000 gallons of storage capacity.

We estimate that the total construction cost of a new floating cover will be on the order of
$2.4 million. In addition a yearly operation and maintenance cost $12,000 per year shall be
considered. In addition, the service life of a floating cover is around 25 years. Since other
structural replacement alternatives have a greater expected service life, for comparison
purposes, an additional replacement cost should be considered. We performed a life cycle
cost analysis over a 40 year interval that includes operation and maintenance costs and
capital costs. An interest rate and inflation rate of 3 percent and 2 percent were assumed,
respectively. Based on our calculations, an additional $2.7 million should be added to the
current capital cost to account for the replacement of the floating cover at year 25.
Therefore, the total cost of the floating cover reservoir will be on the order of $5.1 million.
We estimate that the total construction time needed for installing a floating cover will be
approximately five months.

The floating cover system that was considered in this evaluation assumes that the cover
would be placed over the footprint of the existing reservoir. The cost to resize the reservoir
was not estimated. Such work would involve additional demolition and earthwork that will
increase the cost and extend the duration of construction. This alternative, as it is currently
being evaluated, would not provide additional space on the site for future development.
Alternatives that involve replacement of the reservoir with a circular tank inherently allow for
site redevelopment.

The cost of providing temporary tankage during construction was not evaluated for the
floating cover or the prestressed concrete tank alternatives.
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3.0 VISTA PANORAMA RESERVOIR

3.1 Review of Existing Drawings and Reports

Based on the review of the report prepared by Simon Wong Engineering (SWE) and our
site visit, the following are our detailed conclusions about the condition of the various
structural elements. We generally concur with the conclusions presented by SWE in their
report with the exceptions and additional issues set forth in this report. The SWE proposed
recommendations to mitigate leakage in the tank is a feasible alternative.

3.1.1 Existing Wall Thickness and Reinforcing

There are no structural drawings available to review the construction details of this
reservoir. The SWE report notes that the thickness of the tank walls are 12 to 13 in with one
layer of horizontal reinforcing based on a concrete core sample provided by EOCWD. The
core sample indicates that the concrete tank wall has one horizontal layer of 5/8 in square
rebar at 4 in on center located near the outside face of the wall with 1 in of concrete cover.
There was no vertical rebar present in the core sample.

We measured the thickness of the concrete wall by measuring the distance of the wall
exterior and interior faces relative to the roof hatch opening. Based on our measurements
the wall thickness is approximately 8 in. We conclude that the concrete core may not be
representative of the Vista Panorama tank walls. Furthermore, the surfaces of the concrete
core sample did not appear to match that of the tank, which is painted pink. Also, evidence
of patching of a concrete core was not evident based on our visual observations. Accurately
knowing the size and spacing of the wall reinforcing steel is paramount to determining the
structural adequacy of the tank construction with respect to seismic loading. If the core
sample used as the basis of the reinforcing steel is not associated with the wall, to confirm
the as-built conditions, we recommend that additional cores be taken through both
horizontal and vertical steel by first mapping the rebar locations inside the wall using a
rebar location detector.

3.1.2 Proposed new concrete or masonry water containment wall

A 3 ft tall concrete or masonry wall was proposed by SWE for delaying the water flow onto
the street in case of reservoir rupture due to a major earthquake. The following are the
additional factors, which need to be considered for proposal:

. The available space around the existing concrete tank is limited and it may not be
feasible to build a concrete wall around the tank. Existing controls that are located
very near to the wall of the tank would need to be relocated.

. In an event that the existing tank was to rupture, the proposed wall may not be
effective to restrain water resulting in an uncontrolled release that can damage
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existing improvements at the site (footing scour and erosion) and an unknown impact
to the adjacent private residences.

Based on this, we conclude that this proposed new wall may not be effective in mitigating
potential release and damage.

3.2 Additional Seismic Calculations

We performed seismic analyses and capacity checks of the existing structure to identify
potential structural deficiencies. We made certain assumptions for the structural parameters
to perform this evaluation, as information about existing construction was limited. As
discussed in Section 3.1 we determined that the thickness of the concrete wall is
approximately 8 in based on our field measurements. The information regarding reinforcing
in the wall is not known to be reliable at this time, therefore two scenarios for the rebar
layout in the wall were considered to obtain the range of wall capacities possible. The two
scenarios we evaluated are

. Case 1 — Assumed 5/8 in square rebar at 4 in on center in both horizontal and vertical
direction. Assumed that the vertical rebar is in the middle of the wall.

. Case 2 — Assumed 5/8 in square rebar at 12 in on center in both horizontal and
vertical direction. Assumed that the vertical rebar is in the middle of the wall.

The analysis was performed using ASCE 7-10, ACI 350-06 and ACI 350.3-06. Table 1
provides a summary of the material properties assumed based on the age of construction
using the data provided in ASCE 41-13.

Table 1 Material Properties — Concrete and Reinforcing Steel
Peters Canyon and Vista Panorama Reservoir Condition Assessment
East Orange County Water District

Material Property Code/Source Reference
Concrete f; = 2,000 psi ASCE 41-13 Tables 10-1 and 10-2
fie = 3,000 psi
Reinforcing Steel fymin = 33 ksi ASCE 41-13 Tables 10-1 and 10-3
fye = 41 ksi

Based on the assumed rebar size and spacing the following three cases are possible.
These three cases describe the structural elements demand capacity ratios and
corresponding operating storage capacity for the tank. Use of ultrasonic pulse echo or
taking field concrete cores of the tank are recommended to verify the rebar size and
spacing for comparison against the assumptions and conclusions described in this report.
Once the as-built information is verified, the structural deficiencies from a seismic load
resistance perspective can be finalized and appropriate mitigation techniques can be
explored. The three cases identified below provide a range of behavior of the existing
concrete tank in a seismic event:
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3.2.1 Case 1

In this case, we assumed that the rebar is 5/8-in square at a spacing of 4 in on center in
both the horizontal and vertical directions. We assumed that the operating water level would
be at the high operating level of 11.8 ft above the floor of the tank. The storage volume at
this height will be 150,000 gallons. The structural walls are capable of resisting the seismic
loads imposed on them for this condition. The seismic sloshing wave height is
approximately 3.4 ft. The available freeboard for this case is 0.2 ft and is not sufficient to
accommaodate the 3.4 ft sloshing wave height. The wood-framed roof will be damaged and
will likely collapse due to the surcharge loads imposed by a sloshing wave. The spillage
caused by this sloshing wave may also cause secondary damage by eroding the soil
underneath existing structures near the tank and compromise their load carrying capacity. A
mitigation strategy would be to lower the operating height of the water to 8.6 ft above the
base of the tank. The volume at this reduced operating water level would be

109,000 gallons. Alternatively, replacement of the roof framing system with one that is
capable of resisting the surcharge load or increasing the wall height to provide the
necessary freeboard would allow utilization of the full storage capacity.

3.2.2 Case 2

In this case, we assumed that the rebar is 5/8-in square and spaced at 12 in on center in
both the horizontal and vertical directions. We assumed that the operating water level would
be at the high operating level of 11.8 ft above the floor of the tank. The storage volume at
this height will be 150,000 gallons. The horizontal hoop rebar for this case is overstressed
by 62 percent from height 2.5 ft to 9.5 ft (6.9 ft of wall height) measured from the top of the
tank. The seismic sloshing wave height is approximately 3.4 ft. The available freeboard for
this case is 0.2 ft and is not sufficient to accommodate the 3.4 ft sloshing wave height. The
wood-framed roof will be damaged and will likely collapse due to the surcharge loads
imposed by a sloshing wave. The spillage caused by this sloshing wave may also cause
secondary damage by eroding the soil underneath existing structures near the tank and
compromise their load carrying capacity. A mitigation strategy would be to lower the
operating height of the water to 8.6 ft above the base of the tank. The volume at this
operating water level would be 109,000 gallons. Alternatively, replacement of the roof
framing system with one that is capable of resisting the surcharge load or increasing the
wall height to provide the necessary freeboard would allow utilization of the full storage
capacity.

3.2.3 Case 3

In this case, we assumed that the rebar is 5/8-in square and spaced at 12 in on center in
both the horizontal and vertical directions. We assumed that the operating water level would
be at a high operating level of 8.6 ft above the floor of the tank. The storage volume at this
height would be 109,000 gallons. For this case, the existing tank rebar assumed is sufficient
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to resist the seismic loads imposed and the seismic sloshing wave height is less than the
freeboard provided.

3.3 Onsite External Assessment

The exterior assessment of the reservoir was limited to a visual assessment of the reservoir
from what could be seen from a walk around the perimeter of the reservoir and through the
roof hatch. In general, the roof wood structure appears to be in good condition. The tank
wall appears to be in good condition. The water level was being operated at around 3 ft so
no visible leakage was observed. We concur with the SWE documented issues with water
leakage and rusting of rebar. The following additional observations were made:

° The wood members do not seem to have been preservative treated for long-term
durability. Decay and rot is expected in the future as the wood is exposed to moisture
inside the tank and may have to be replaced at some time in the future. We
recommend making regular inspections of the condition of the roof framing and the
hardware.

. Based on the review of the photos taken by SWE, the steel posts at the bottom of the
tank do not seem to be positively anchored to the floor slab. We recommend that a
positive connection be provided by using anchor bolts from the base plate to the
concrete floor slab.

3.4 Develop and Analyze Alternatives

34.1 Alternative 1 — Maintain Current Operating Condition - System Vulnerability

Due to concerns that EOCWD has about the condition of the reservoir and its potential
vulnerability to leakage, it is currently operated with only 5,000 gallons of water in it. In the
current partial operation condition, the water height would be at 3 ft above the base. One
alternative would be to continue operating in this mode, but this is not the best use of the
storage volume.

3.4.2 Alternative 2 — Seismic Rehabilitation

A complete full compliance seismic rehabilitation should be based on the structural
deficiencies of the existing structure. Performing a complete seismic analysis of the existing
structure would involve performing a detailed analysis and checking the existing foundation
system, tank walls, and wood-framed roof structure. In Section 3.2 the tank walls, which are
the main structural elements, have been analyzed in detail to identify potential structural
deficiencies. The available structural element information of the tank structure is very
limited and is required to provide the most suitable seismic retrofit alternatives. Based on
the observed deficiencies a feasible seismic retrofit alternative may involve strengthening
portions of the tank walls. This may be accomplished by one of the following or similar
approaches:
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. Provide supplemental circumferential reinforcing steel in the areas where the hoop
rebar is deficient along the exterior of the tank wall. This approach would also require
epoxied dowels into the existing wall at regular intervals. The reinforcing steel would
need to be encapsulated in shotcrete or a formed concrete wall.

. Provision of an exterior steel shell and/or steel beam sections is another approach
that appears to have been proposed by Premier Tank. This approach appears to be
capable of providing ample supplemental reinforcing steel in the form of steel plate
and beam sections. However, bonding of this retrofit should require small dowels,
which can be located between the shell and the wall. The steel should be left
exposed and properly coated for protection from corrosion. Attempting to shotcrete
cover or finish over with a cementitious material is not advised as the difference in the
coefficient of thermal expansion between the steel and large sections of steel may
cause brittle finishes to crack and spall.

° Provision of post-tensioned 7-wire strand encapsulated in a shotcrete finish may be
feasible provided that the additional post-tensioning does not induce excessive
bending moments in the vertical reinforcing steel of the tank. This system imposes an
active compressive load on the tank shell that can be designed to limit the
development of tensile forces, thereby reducing the demand on the existing
reinforcing steel. The feasibility of this retrofit approach would need to be verified by
checking the required pre-compression force required and the additional bending
moments and shear forces that would be induced by the post-tensioning.

The SWE report is limited to providing recommendations to prevent leakage issues with the
tank and does not provide any recommendations for seismic retrofit of the existing tank.
The Premier tank quotation does not seem to be based on an engineered solution to rectify
existing structural deficiencies. In our opinion, the Premier tank proposed steel plates, angle
and wide flange hoop at the top seems to be an excessive strengthening which may or may
not rectify the structural deficiencies in the existing structure. We recommend that as-built
structural information be identified through non-destructive testing and a limited number of
core samples. Using the as-built information, a more detailed structural analysis using the
Section 3.2 analysis as the basis to provide an appropriate full compliance seismic retrofit
option.

3.4.3 Alternative 3 — Construct a new replacement reservoir

The most appropriate replacement reservoir for the Vista Panorama would be a bolted or
welded steel tank. Steel tanks typically have a lower capital cost for at-grade construction
compared to other alternatives and can be erected relatively fast. However, these tanks
require a protective coating on the interior and exterior to protect it from corrosion. The tank
will require a recoating every 20 to 30 years. Estimates for recoating a tank can be highly
variable depending on the type of coating, condition of the tank steel, and air quality
regulations. Cathodic protection can also provide additional protection.
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The seismic performance of properly designed steel tanks can be excellent, provided those
inherent vulnerabilities are carefully addressed. Such vulnerabilities include the tendency
for the shell to buckle, excessive pipe restraint, tank uplift, and sloshing of water surcharge
to the tank roof. These vulnerabilities were manifested in the 1994 Northridge Earthquake
and subsequent large earthquakes throughout the world since that time. Numerous welded
steel tanks failed with collapse, severe damage, foundation scouring, and loss of the tank
contents. Steel tanks designed in accordance with current AWWA D100 standards are
anticipated to have a significantly improved seismic performance compared to its
predecessors. Fittings at pipe inlets and outlets should include flexible connections that
allow for differential movement between the tank and the surrounding grade.

Leakage from steel tanks are expected to be minimal provided the tank is maintained in
excellent condition.

When considering steel tanks, to understand the true cost of ownership, a life cycle cost
analysis is recommended. A life cycle cost over a period of 40 years has been estimated. In
development of our cost estimates we made the following assumptions:

. The existing soils require no additional improvement or replacement.
. Deep foundations, such as piles, are not required.

. Vista Panorama Reservoir may be taken offline, demolished as required, and
replaced without the need to maintain temporary water storage to offset the lost
volume during construction.

. The bottom of a new reservoir will not be any deeper than the existing reservoir.
o Dewatering is not considered.
. Soft costs for permitting, engineering, etc. are not included.

The total estimated replacement cost, including life cycle costs, for a welded steel tank is on
the order of $500,000. The total estimated replacement cost including life cycle cost for a
bolted steel tank is on the order of $400,000. We estimate that the total construction
duration will be three months.

4.0 CONCLUSION

Our scope of services included a variety of tasks that included assessment of existing
structural conditions, review of evaluations prepared by other consultants, evaluation of
potential seismic vulnerabilities not addressed to date, re-evaluation of slope stability and
seismic design parameters incorporating data from the Peralta Hills Fault, and evaluations
of different replacement and retrofit alternatives for both the Peters Canyon Reservoir and
the Vista Panorama Reservoir. The goal in carrying out these tasks is to assist EOCWD by
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providing useful information and recommendations that will help advance efforts to secure a
safe and reliable water supply system.

4.1 Peters Canyon Reservoir

In general, our findings concur with previous findings for the Peters Canyon Reservoir.
However, we have identified some additional issues that EOCWD should be aware of for
the Peters Canyon Reservoir, which include the following:

o The existing wood-framed roof is constructed with CCA-treated wood. CCA is
pesticide that is used as a wood preservative. Its use has come under the regulation
of the EPA, which does not support its use where direct or indirect contact with
potable water is possible. Decisions to retrofit the existing wood-framed roof structure
should be carefully considered against the current regulations and any potential or
otherwise perceived impact on water quality.

. Corrosion of the existing roof fasteners is expected to continue unabated.
Deterioration of these connections is anticipated to worsen over time.

. The seismic load paths evaluated by others followed the more traditional concept,
assuming the need for a diaphragm. Our evaluation of the existing load paths looked
at load transfer through weak-axis bending and axial load transfer. We generally
concur that provision of a diaphragm will resolve multiple vulnerabilities, both seismic
and wind related.

° The nearby Peralta Hills Fault marginally increases the code-based seismic ground
accelerations at the site. However, the slope stability evaluation results from the
previous study by American Geotechnical remain valid.

To provide for a safe and reliable water supply, we believe that the Peters Canyon
Reservoir should be seismically retrofitted or replaced to address a number of
vulnerabilities and material issues identified. While a seismic retrofit is a potential path
forward to help rectify the vulnerabilities, we believe the material concerns may be an over-
riding consideration for EOCWD and its stakeholders. Accordingly, we also evaluated the
feasibility of a reservoir replacement with a prestressed concrete tank or installation of a
floating cover over the existing reservoir.

For planning purposes, we estimate that the cost to rehabilitate or replace the existing
reservoir will be in the range of $5 to $8 million, depending on the alternative selected.
Understanding that parallel work is underway to establish the land requirements at the site
for a potential new water treatment facility, and modeling work is also underway to establish
the long-term water storage needs of the District, a clear choice on the best alternative
cannot yet be made. Once the land use needs at the site have been established and the
storage volume needs confirmed, a further analysis to select the best
rehabilitation/replacement approach can be made.
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4.2 Vista Panorama Reservoir

Our findings for the Vista Panorama reservoir suggest that the reservoir requires additional
non-destructive testing to identify as-built conditions. In the absence of detailed as-built
information, we evaluated the tank based on visual observations and some assumptions
regarding construction and materials. Based on these results, the tank should continue to
be operated at a reduced height, although we conclude that the water level could be
increased from the current depth of 3 ft to a maximum of 8.6 ft, which would increase the
storage volume to around 100,000 gallons.

In addition, the reservoir does require some form of seismic retrofit or replacement. For
planning purposes, we estimate that the cost of this work will range from $100,000 for a
retrofit and up to $400,000 for replacement.
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Photo B.1
Peters Canyon Reservoir Roof Looking South West

Photo B.2
Peters Canyon Reservoir Roof and North Wall
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Photo B.3
Peters Canyon Reservoir Roof Central Vent

Photo B.4
Peters Canyon Reservoir Typical Pilaster
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Photo B.5
Peters Canyon Reservoir CMU wall Vent and Zip-Rib Roof

Photo B.6
Peters Canyon Reservoir - Typical Roofing and Flashing
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Photo B.7
Peters Canyon Reservoir West Wall Looking South East

Photo B.8

Peters Canyon Reservoir Typical Purlin and brace at Perimeter Wall
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Photo B.9
Peters Canyon Reservoir Typical Brace Bottom Connection at Perimeter wall

Photo B.10
Peters Canyon Reservoir Typical Framing at Central Vent
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Photo B.11
Peters Canyon Reservoir Purlin to Glulam Connection

Photo B.12

Peters Canyon Reservoir Interior Concrete Columns and Braces
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Photo B.13
Peters Canyon Reservoir Hypalon Liner

Photo B.14
Peters Canyon Reservoir Zip-Rib Interior Clip Connection
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Photo B.15
Peters Canyon Reservoir Typical Hanger Connection at Purlin

Photo B.16
Peters Canyon Reservoir South Wall Looking North-East
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Photo B.17
Peters Canyon Reservoir East Wall Looking North

Photo B.18

Vista Panorama Reservoir Wall Elevation with Evidence of Water Leak
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Peters Canyon and Vista Panorama Reservoir Condition Assessment
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Converse Consultants

Geotechnical Engineering, Environmental & Groundwater Science, Inspection & Testing Services

January 21, 2015

James A. Doering, P.E., S.E.
Principal Structural Engineer
Carollo Engineers, Inc.

3150 Bristol Street, Suite 500
Costa Mesa, California 92626

Subject: GEOTECHNICAL REVIEW OF SLOPE STABILITY ANALYSIS AND
PROVIDING UPDATED SEISMIC DESIGN PARAMETERS
Existing 6-Million Gallon Reservoir
East Orange County Water District
Orange, California
Converse Project No. 15-31-112-01

Dear Mr. Doering:

In accordance with your request, Converse Consultants (Converse) has prepared this letter to
provide our geotechnical review of slope stability analysis and provide updated seismic design
parameters for the Geotechnical and Seismic Hazard Assessment Report by American
Geotechnical, Inc.

Based on our review of the April 2, 2014 Geotechnical and Seismic Hazard Assessment Report,
the geotechnical recommendations presented in the referenced report with regards to slope
stability analyses are acceptable. This slope stability analyses also seem to be in agreement
with a previous Materials Report for Design Section 10 for State Routes 241 and 261, dated
July 18, 1997.

Our updated seismic design parameters, including fault modeling to account for the Peralta Hills
Fault based on recent published information, are presented below. The location of the Peralta
Hills Fault with reference to the subject site is shown in Drawing No. 1, Project Site.

CBC Seismic Design Parameters

Seismic parameters based on the 2013 California Building Code are calculated using the United
States Geological Survey U.S. Seismic Design Maps website application and the site
coordinates (33.7765 degrees North Latitude, 117.7552 degrees West Longitude). The seismic
parameters are presented in the table below.
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Table No. 1, CBC Seismic Design Parameters

Seismic Parameters 2013 CBC
Site Class C
Mapped Short period (0.2-sec) Spectral Response Acceleration, Ss 1.500 g
Mapped 1-second Spectral Response Acceleration, S 0.581¢g
Site Coefficient (from Table 1613.5.3(1)), Fa 1.0
Site Coefficient (from Table 1613.5.3(2)), Fv 1.3
MCE 0.2-sec period Spectral Response Acceleration, Sws 1.500 g
MCE 1-second period Spectral Response Acceleration, Swm: 0.755¢g
Design Spectral Response Acceleration for short period, Sps 1.000 g
Design Spectral Response Acceleration for 1-second period, Sp1 0.504 g
Seismic Design Category D

Site-Specific Response Spectra

The subject site is not located in a Seismic Hazard Zone, defined as a mapped California State
Earthquake (previously Alquist-Priolo Earthquake Fault Zone), Liquefaction or Earthquake
Induced Landslide zone per latest California Geologic Survey (CGS) state maps. Based on
2013 CBC Section 1616A.1.3, a site-specific ground motion analysis is not required A site-
specific response spectrum was developed for the project for a Maximum Considered
Earthquake (MCE), defined as a horizontal peak ground acceleration that has a 2 percent
probability of being exceeded in 50 years (return period of approximately 2,475 years).

In accordance with ASCE 7-10, Section 21.2 the site-specific response spectra can be taken as
the lesser of the probabilistic maximum rotated component of MCE ground motion and the 84"
percentile of deterministic maximum rotated component of MCE ground motion response
spectra. The design response spectra can be taken as 2/3 of site-specific MCE response
spectra, but should not be lower than 80 percent of CBC general response spectra. The risk
coefficient Cr has been incorporated at each spectral response period for which the
acceleration was computed in accordance with ASCE 7-10, Section 21.2.1.1.

The 2013 CBC mapped acceleration parameters are provided in the following table. These
parameters were determined using the United States Geological Survey U.S. Seismic Design
Maps website application, and in accordance with ASCE 7-10 Sections 11.4, 11.6, 11.8 and
21.2.

Table No. 2, 2013 CBC Mapped Acceleration Parameters

Site Class C Seismic Design Category D
Ss 1.500 Crs 1.028
S 0.581 Cr1 1.056
Fa 1 0.08 F,/Fa 0.104
Fy 1.3 0.4 F/F, 0.520
Swms 1.500 To 0.101
Swm1 0.755 Ts 0.504
Sps 1.000 T. 8
Sp1 0.504

Copyright 2015 Converse Consultants
Converse Project No. 15-31-112-01 2
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A Site-Specific response analysis, using faults within 100 kilometers of the sites, was developed
using the computer program EZ-FRISK by Risk Engineering (v. 7.62) and the 2008 USGS Fault
Model database. Attenuation relationships proposed by Boore and Atkinson (2008), Campbell
and Bozorgnia (2008), Chiou and Youngs (2008) were used in the analysis. These attenuation
relationships are based on Next Generation Attenuation (NGA) project model. Maximum
rotated components were determined using Huang (2008) method. An average shear wave
velocity at upper 30 meters of soil profile (Vsso) of 550 meters per second, depth to bedrock of
with a shear wave velocity 1,000 meters per second at 50 meters below grade, and depth of
bedrock where the shear wave velocity is 2,500 meters per second at 3,000 meters below grade
were selected for EZ-Frisk Analysis.

The Peralta Hills fault, which is not found in the available seismic sources database of the EZ-
Frisk program, was modeled based on available reference materials from fault studies (Bryant
and Fife) as well as USGS Quaternary Fault Google Earth (kmz) files. With the limited data
available for the Peralta Hills Fault, horizontal and vertical geometry of the fault as well as
deterministic magnitude, and dip orientation along with several other parameters were modeled
into the EZ-Frisk seismic sources database to account for the Peralta Hills Fault as part of the
site specific seismic design parameters analysis.

Applicable response spectra data are presented in the table below and on Drawing No. 2, Site-
Specific Design Response Spectrum. These curves correspond to response values obtained
from above attenuation relations for horizontal elastic single-degree-of-freedom systems with
equivalent viscous damping of 5 percent of critical damping.

Table No. 3, Site-Specific Response Spectrum Data

29% in 50y P el . Site Specific . Site Specific
periog | Pbalistic | Mok | specira | Determimsic | SSe | MOE | “oosign | Desin
(EED) Acceleration Cr ABBEEMENTT | WICE RESDOrss Level, (9) Acceleration REEIEG Acceleration

© (9) Spectra, (9) @ Spectrum @
0.03 0.739 1.028 0.760 1.021 0.860 0.760 0.463 0.506
0.05 0.896 1.028 0.921 1.223 1.033 0.921 0.558 0.614
0.10 1.332 1.028 1.369 1.764 1.465 1.369 0.797 0.913
0.20 1.615 1.028 1.660 2.224 1.500 1.660 0.800 1.107
0.30 1.528 1.032 1.576 2.120 1.500 1.576 0.800 1.051
0.40 1.320 1.035 1.366 1.909 1.500 1.366 0.800 0.911
0.50 1.144 1.039 1.188 1.654 1.500 1.188 0.800 0.800
0.75 0.834 1.047 0.873 1.198 1.040 0.873 0.537 0.582
1.00 0.646 1.056 0.682 0.891 0.780 0.682 0.403 0.455
2.00 0.341 1.056 0.360 0.501 0.390 0.360 0.201 0.240
3.00 0.229 1.056 0.242 0.417 0.260 0.242 0.134 0.161
4.00 0.173 1.056 0.182 0.360 0.195 0.182 0.101 0.122
Vertical acceleration at the site may be calculated using the ASCE 7-10, Section 12.4.
Copyright 2015 Converse Consultants
Converse Project No. 15-31-112-01 3
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P American Geotechnical, Inc.

GEOTECHNICAL ENGINEERING / MATERIALS TESTING & INSPECTION

April 2, 2014 File No. 33615-01

Brady Engineering
3710 Ruffin Road
San Diego, CA 92123

Attention: Mr. Sean Sudol, Smarter Water Program Manager

Subject: GEOTECHNICAL AND SEISMIC HAZARD ASSESSMENT REPORT
Existing 6-Million Gallon Reservoir
East Orange County Water District
Handy Creek Road
Orange, California

References: See Appendix A

Dear Mr. Sudol:

In accordance with your request, American Geotechnical has completed a geotechnical investigation and
seismic hazard assessment for the existing 6-Million gallon reservoir site located on Handy Road in Orange,
California, as indicated on Plate 1. The purpose of this investigation was to evaluate the site geotechnical
conditions related to slope stability conditions, to identify potential geologic hazards associated with the
project site, and make recommendations for site improvements related to hillside stability and surface
drainage structures. Our findings, conclusions, and preliminary recommendations for earthwork and
foundations are presented below.

1.0 SCOPE OF WOR

The scope of the work performed during this investigation included the following:

¢ Review of engineering plans for construction of the reservoir;
e Review engineering and hydrogeology reports for the project site prepared by others;
¢ Performing a preliminary geologic reconnaissance of the site and vicinity;

e Dirilling and logging, using visual and tactile methods, four (4) soil borings;

22725 Old Canal Road, Yorba Linda, CA 92887 - (714) 685-3900 - FAX (714) 685-3909
2640 Financial Court, Suite A, San Diego, CA 92117 - (858) 450-4040 - FAX (858) 457-0814
3100 Fite Circle, Suite 103, Sacramento, CA 95827 - (916) 368-2088 - FAX (916) 368-2188
5600 Spring Mountain Road, Suite 201, Las Vegas, NV 89146 - (702) 562-5046 - FAX (702) 562-2457
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e Collection of undisturbed and bulk samples of representative materials encountered in the soil
borings;
o Performing laboratory testing of the selected soil samples;
e Performing engineering analyses of the field and laboratory data;
e Performing a geologic hazard assessment of the project site;
e Evaluation of groundwater conditions beneath the project site;
e Performing slope stability assessments of the existing slopes surrounding the reservoir; and,
e Preparation of this report summarizing our field investigation, laboratory testing, findings,

conclusions, and recommendations.

20  SITE DESCRIPTION

We understand that the project site (6 MG reservoir) was constructed along a northwest-southeast trending
ridgeline through a combination of excavation (cut) and placement of fill soils (fill) and is approximately 290
feet long, 165 feet wide, and approximately 16 to 17 feet deep. The reservoir is a side sloped concrete
structure lined with a flexible hypalon membrane (based on visual appearance approximately 40-45 mil
thick) with a perimeter masonry block wall supporting the existing roof. There is a perimeter asphalt
driveway surrounding the reservoir.

It is understood that the water district is evaluating replacement of the existing roof deck and has requested
evaluation of the stability of the hillsides surrounding the reservoir prior to proceeding with site
improvements.

3.0 SITE GEOLOGY

The project site is underlain by sedimentary deposits mapped by J.E. Shoellhamer and D.M. Kinney, R.F.
Yerkes, and J.G. Vedder (1954) as Eocene to Miocene age “ Undifferentiated Vasqueros Formation and
Sespe Formation” and Late Miocene age "La Vida Member of the Puente Formation®". The geologic map
prepared by Shoellhammer et. al. identify that the existing reservoir straddles the contact between the
Vasqueros/Sespe and La Vida/Puente sediments and they further define the contact as a "fault contact".
This map also identifies that the La Vida/Puente sediments are inclined (dip) to the north at angles ranging
from 21° to 29° (angle from horizontal).
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Subsequent geologic mapping by P.K. Morton and R.V. Miller (1981) also identifies that the site is
underlain by the “Undifferentiated Vasqueros/Sespe Formation” and the "La Vida Member of the Puente
Formation" and similarly identifies the contact between the Vasqueros/Sespe and La Vida/Puente
sediments as a "fault contact". This map also identifies that the La Vida/Puente sediments dip to the north

at an angle of 25° beneath the project site.

A subsequent geologic map prepared by D.M. Morton (2004) continues to depict that the site is underlain
by both the “Vasqueros/Sespe Formation” and the "La Vida Member of the Puente Formation"; however,
the contact between the two units is no longer identified as a "fault contact". Morton identifies that the La

Vida/Puente sediments dip to the north at an angle of 25° beneath the project site.

Geologic mapping of the project site during the site reconnaissance and during the geotechnical
investigation identified sediments on the easterly hillside cut slope and native sediments observed in the
soil borings as being consistent with the La Vida sediments, while the sediments west of the reservoir
property perimeter fence and the Cox Communication facilities were consistent with the Vasqueros/Sespe

sediments.

Prior grading for construction of the reservoir likely encountered both the Vasqueros/Sespe and La Vida
formations, and construction of the fill sediments around the reservoir currently masks the geologic contact.
In addition, the geologic contact between these units could not be observed or distinguished beyond the
reservoir property boundary due to the prior grading and existing soil horizon developed at the ground
surface. Based on the consistency of the native sediments encountered in the geotechnical soil borings,
as well as the previous soil borings advanced by GeoPentech, it is our opinion that the contact between the
Vasqueros/Sespe and La Vida/Puente formations exists along the eastern margin of the site beneath the

reservoir structure.

4.0 SUBSURFACE INVESTIGATION

Our subsurface investigation included advancing four (4) soil borings (AGSB-1 thru AGSB-4) at the project
site on February 10, 2014, at the approximate locations shown in Plate 2.
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The materials encountered in the soil borings consisted of approximately 10-feet (Boring AGSB-1) to 26-
feet (AGSB-3) of gray silty sand (fill soil) overlying native colluvium consisting of orange to yellow and gray
silty sand with some gravel. Native sediments consisting of dark gray silty sand (siltstone) of the La
Vida/Puente Formation were encountered beneath the fill soils and beneath the colluvium to the depth of
36.5 feet (limits of exploration) across the project site. Groundwater seepage was not encountered in the
soil borings, and regional high groundwater levels are reported to exceed 50-feet below the ground

surface.

The soil borings were logged by our field personnel using both visual and tactile methods. Detailed boring
logs are presented in Appendix B. Representative samples of the subsurface materials were collected
from all borings and forwarded to the laboratory for the purpose of estimating material properties for use in

subsequent engineering evaluations.

GeoPentech advanced soil borings along the southern area the project site in 2010 at approximate
locations depicted on Plate 3 to evaluate groundwater seepage conditions associated with a shallow
hillside slope failure. Their borings extended to depths of 51-feet below the ground surface and
encountered similar fill soil, colluvium, and light- to dark gray siltstone sediments identified as La
Vida/Puente Formation. Groundwater was not observed in the soil borings by GeoPetech personnel at the
time of drilling, and monitoring wells were constructed in each of the borings for long-term monitoring.
Information provided from East Orange County Water District personnel indicated that groundwater has not

been observed in these monitoring wells to date.

Five different geologic cross-sections (Sections A-A' thru E-E') were developed to depict the underlying fill
soil and bedrock conditions at the locations depicted on Plate 3. These cross-sections (see Plates 4 thru
6) were used to assist in selection of critical sections for the slope stability analyses (presented later in this

report).

The soil borings were backfilled with soil cuttings derived from the drilling activities to match the existing

surface conditions.
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5.0 LABORATORY TESTING

Laboratory testing was performed on samples collected during our field exploration. Samples were tested
for the purpose of estimating material properties for use in the subsequent engineering evaluation. Tests
included in-situ moisture and density, maximum density and optimum moisture content, gradation, direct

shear, and chemical testing. A summary of our laboratory test results is presented in Appendix C.
6.0 SEISMIC HAZARDS

The project site is situated within an area of southern California which is traversed by numerous active
faults capable of generating moderate to large magnitude earthquakes. The closest active fault to the
project site is the Whittier Fault located approximately 7.8 miles to the north. A summary of the local faults,
the distances to the project site, estimated maximum magnitude earthquake, and estimated ground
movement at the site resulting from an earthquake along each of these faults is included in Appendix D. A

summary of the nearby active faults is summarized in Table 1 below:

TABLE 1
SUMMARY OF FAULT CHARACTERIZATIONS AND DISTANCE FROM SITE
APPROXIMATE MAXIMUM
FAULT DISTANCE FROM EARTHQUAKE
SITE MAGNITUDE (Mw)
Whittier 7.8 miles Strike Slip 6.8
Elsinore-Glen lvy 8.8 miles Strike Slip 6.8
Chino-antraI Ave. 9.8 miles Strike Slip 6.7
(Elsinore)
Elysian Park Thrust 12.2 miles Thrust 6.7
Compton Thrust 14.1 miles Thrust 6.8
Newport Inglewood 15.3 miles Strike Slip 6.9
(L.A. Basin Segment)
Newport inglewood 15.8 miles Strike Slip 6.9

(Offshore Segment)
Note: Data derived from EQFault Analysis
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Seismic hazards for any site in southern California include primary hazards (ground rupture and ground
shaking) and secondary hazards (liquefaction, ground settlement, lurch cracking, lateral spreading, and

landslides). The primary and secondary hazards for the project site are addressed below:

Fault Rupture
Surface rupture occurs when movement along a fault breaks through to the ground surface. The

ground rupture almost always follows pre-existing faults, which are zones of weakness, and may
occur suddenly during an earthquake or slowly in the form of fault creep. Sudden displacements

are more damaging to structures because they are accompanied by ground shaking.

The project area is not located within an Alquist-Priolo Earthquake Fault Zone, and no active faults
are mapped to pass through the project site. However, previous geologic mapping has identified
the contact between the Vasqueros/Sespe and La Vida/Puente formations to be a "fault contact"
and this contact represents a zone of weaker soil conditions within the footprint of the reservoir. As
such, there is low to moderate risk of localized ground displacement (on the order of millimeters to
centimeters) adjacent to or beneath the reservoir structure as a result of a local large magnitude

earthquake.

Ground Shaking
The intensity of the seismic shaking or strong ground motion at the project site during an

earthquake depends on the distance between the project area and the epicenter of the earthquake,
the magnitude of the earthquake, and the geologic conditions underlying and surrounding the site.
Earthquakes occurring on faults closest to the project site would most likely generate the largest

ground motions within the project area.

The EQFault analysis (Appendix D) estimates that the degree of ground shaking reported as peak
ground acceleration (%Q) at the project site would be 0.316g. This data suggests that the project
site is at moderate risk of experiencing strong ground shaking for future earthquakes along the local
active faults. The EQFault analysis also indicates that the site could experience Intensity IX ground

shaking effects as described by the Modified Mercalli Intensity Scale.
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A regional probabilistic seismic hazard analysis was performed for the project site utilizing the
United States Geologic Survey Probabilistic Seismic Hazard Analysis procedures. This analysis
utilizes historic earthquake records combined with specified earthquake return periods for various
magnitude earthquakes on individual faults. The combined analysis results in an estimation of the
probability of any magnitude earthquake occurring during a given exposure period. Table 2

presents the findings of the probabilistic analysis:

TABLE 2
EARTHQUAKE PROBABILITY ANALYSIS RESULTS
SPECIFIED PROBABILITY OF AN EARTHQUAKE EQUAL TO
EARTHQUAKE OR GREATER THAN THE SPECIFIED
MAGNITUDE MAGNITUDE (X) OCCURRING WITHIN 50 YEARS
(Magnitude X) AND WITHIN 50 KILOMETERS OF PROJECT SITE
M=5 100%
M=6 60% to 80%
M=6.5 40% to 80%
M=7.0 15% to 40%
M=7.5 3% to 12%
M=8.0 0% to 1%

Further evaluation identified that the project site has a cumulative risk of ground motion originating
from an earthquake occurring on any given fault segment for any period of exposure. The analysis
indicated that the site has a 10 percent (10%) probability of experiencing or exceeding a ground
motion of 0.3g to 0.4g during a 50-year exposure period. This 10% in 50-year risk analysis is

consistent with the deterministic results derived from the EQFault analysis.

The probabilistic analysis further indicated that the site has a 2 percent (2%) probability of

experiencing or exceeding a ground motion of 0.5g to 0.6g for the same 50-year exposure period.

Liquefaction and Differential Compaction

Liquefaction is a phenomenon in which saturated granular sediments temporarily lose their shear
strength during periods of earthquake-induced strong ground shaking. The susceptibility of a site to
liguefaction is a function of the depth, density, and water content of the sediments and the
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magnitude of an earthquake. Saturated, unconsolidated silts, sands, silty sands, and gravels within
50 feet of the ground surface are most susceptible to liquefaction. Typical effects of liquefaction
include loss of bearing strength, lateral spreading, and settlement. Differential compaction occurs
when unsaturated, cohesionless soil is densified by earthquake vibrations, causing differential

settlement.

The sediments beneath the project site consist of compacted fill soils and dense silty sand deposits,
and the water table exceeds a depth of 50-feet below the ground surface; therefore, the project site

has a low susceptibility for liquefaction and differential compaction.

The project site is situated along an existing hillside cut slope; therefore, the project site has a low
to moderate susceptibility for lurch cracking, lateral spreading, or landslide activity during a strong

earthquake event.

The existing hillside fill slopes have been buried with a thick mantle of vegetation and tree
trimmings/debris resulting in a very soft and loose slope surface condition. In addition, there are
numerous gopher holes present throughout the hillside areas and there are no perimeter curbs or
surface drains on the existing paved perimeter road to intercept and reduce surface water runoff

from flowing directly over the hillside slopes.

A preliminary slope stability assessment was performed for the existing hillside fill slopes

surrounding the reservoir, and the findings are discussed in the following section of this report.

Tsunamis and Seiches

The project site is a reservoir site, therefore, the surrounding hillside slopes have a high
susceptibility for inundation from seiches (water leaving the reservoir through vents or by partial
wall/roof failure); however, given the great distance from the ocean and elevation of the ground

surface (approximately 790 feet msl) the susceptibility due to tsunamis is very low.
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7.0 SLOPE STABILITY ANALYSIS

A preliminary slope stability assessment was performed for the existing hillside slopes surrounding the
reservoir and two (2) cross-sections (Sections D-D' and E-E') were selected as "critical slopes” for further
assessment. Cross-section E-E' was separated into two distinct areas identified as: (1) "upper slope area"
(hillside slope from the reservoir to just above the entrance service road) and (2) "lower slope area" (hillside

slope from the entrance service road to the northerly property boundary) as depicted on Plate 7.
The slope stability analysis was performed on Sections D-D' and E-E' for the following conditions:

1) No groundwater present within 50 feet of the ground surface (dry soil-no leak conditions).

2) No groundwater present within 50 feet of the ground surface (dry soil-no leak conditions) under
seismic loading.

3) Groundwater present at or below the fill soil-native soil contact (long-term minor leak condition).

4) Groundwater present at or below the fill soil-native soil contact (long-term minor leak condition)
under seismic loading.

5) Groundwater present within the fill soils (moderate, long-term leak condition).

6) Groundwater present within the fill soils (moderate, long-term leak condition) under seismic
loading.

7) Groundwater present within the fill soils rising to near the ground surface (catastrophic severe
leak condition).

8) Groundwater present within the fill soils rising to near the ground surface (catastrophic severe

leak condition) under seismic loading.

The stability of the site based on the available information was analyzed using the GSTABL computer

program. The following shear strength parameters were utilized in our analyses:

Material Cohesion (psf
Fill Soil 0
Colluvium 0

Bedrock 400
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The soil shear strength parameters indicated above are based on direct shear test results presented in

Appendix C.

The input and output data of the slope stability analyses are presented in Appendix E. The results of the
stability analyses are also summarized in Table E1, Appendix E. As shown in Table E1, the preliminary
assessment identifies that Sections D-D', E-E' (upper), and E-E' (lower) have a factor-of-safety exceeding
1.5 under static dry fill soil (no leak conditions) and minor-leak conditions (where groundwater is confined

to at or below the fill/native soil contact region).

Section D-D' and Section E-E' (upper) have reduced factor-of-safety of 1.448 and 1.413, respectively,
under moderate leak, partially saturated conditions (groundwater rising half-way in the fill soils). However,
Section E-E' (lower) has a significantly reduced factor-of-safety of 0.667 under these same partially

saturated conditions.

Further reductions in the factor-of-safety under static, fully saturated conditions (groundwater rising in the
fill soils to near ground surface) occur in all cross-sections with Section D-D' reducing to 0.822, Section E-

E' (upper) reducing to 0.941, and Section E-E' (lower) reducing to 0.667.

These analyses identified that the lower portion of hillside slope for Section E-E (located from the entrance
road northward to the toe of the fill slope) has a factor-of-safety below 1.5 under static conditions with

moderate to severe leak conditions.

Further slope stability evaluation under seismic loaded (pseudostatic) conditions identified that the factor-
of-safety for Sections D-D', E-E' (upper) and E-E' (lower) remain above to 1.1 under dry fill soil conditions

(no leak) or minor-leak conditions (where groundwater is confined to the fill/native soil contact region).

As water is introduce into the fill soils the factor-of-safety under seismic loaded, partially saturated
conditions reduces to below 1.0 for all cross-sections evaluated. For moderate and severe leak conditions
(groundwater rising half-way in the fill soils or all the way to the ground surface), the factor-of-safety for

Section D-D' reduces to 0.978 and 0.560, respectively.
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Similarly, the factor-of-safety for Section E-E' (upper) reduces to 1.010 and 0.708 for moderate and severe
leak conditions, respectively. The factor-of-safety for Section E-E' (lower) reduces to 0.429 for both

moderate and severe leak conditions.
The pseudostatic analysis identified that the hillside slopes for Sections D-D' and E-E' have a factor-of-
safety below 1.0 under partially saturated conditions and appear unstable under moderate to severe

groundwater conditions.

8.0 CONCLUSIONS AND RECOMMENDATIONS

8.1 Slope Stability

Geotechnical exploration, analyses, experience, and judgment result in the conclusion that the existing
reservoir site is stable from a geotechnical and geologic perspective under the current site conditions. Our
investigation indicated that the site is underlain by fill over native colluvium and bedrock materials. No
groundwater was encountered up to the depths of our exploration. Assuming that the groundwater remains
at or below the contact between the fill and native, our slope stability analyses indicated more than the
required factor of safeties of 1.5 and 1.1 under static and seismic conditions, respectively. In other words,
the site slopes are stable under the current conditions or even under a minor leak in the water tank that

results in the groundwater rising up to the contact between the fill and native soils.

Further analyses indicate that the hillside slopes would have reduced factor-of-safeties if the ground water
rises above the contact between fill and native soils. A significant long-term leak in the tank can result in
saturation of soil around the tank and eventual perched groundwater conditions above the bedrock contact.
Under the scenario of this groundwater condition, the site slopes would have reduced factor of safeties with

the potential instability.

Various treatment options are available to improve the stability of site slopes. These options include re-
grading of the slopes with soil reinforcements such as geogrids. If desired, further site investigation and
analysis can be performed to provide detailed recommendations for such options. However, in our opinion,
monitoring site ground water conditions and performing preventive measures are more practical for the

site.
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We recommend that the groundwater conditions be monitored around the existing water tank, as a
minimum. Noting that the native sediments underlying the reservoir dip to the north, and that the two (2)
existing monitoring wells are situated "up dip" from the reservoir and may not detect water releases from
beneath the reservoir, it is recommended a minimum of two (2) additional monitoring wells be installed at
the site. The first monitoring well should be installed along the top of the easterly fill slope between
American Geotechnical soil borings AGSB-2 and AGSB-3 to monitor potential water level rise in the
underlying fill soils. The second monitoring well should be installed along the northerly fill slope just
upsiope from American Geotechnical soil boring AGSB-4. This monitoring well would be situated "down-
dip" of the reservoir and could be an early indicator of water release from the reservoir seeping into the
underlying native sediments (as well as the fill soils). It is suggested that the monitoring be performed at
least every three months. If shallow ground water conditions are detected, the tank should be checked for

any leaks along with other preventing measures.

We also recommend that the site drainage around the tank be improved to prevent water infiltration into the
fill mass and improve the site stability. The absence of an existing curb and surface water control along the
northern or southern perimeter road areas which surround the reservoir allows rain runoff to flow directly
onto the hillsides and into the underlying soils. Introduction of water into the fill soils results in a reduction
of the factor of safety for stability of the hillside fill slopes and should be avoided by runoff control and
drainage improvements. It is recommended that a perimeter curb be constructed along the entire top of fill
slope to intercept all rain runoff to a catch basin and into a discharge pipe which discharges the water away
from the hillside slope.

8.2 Seismic Considerations

A moderate to large earthquake (magnitude 5.5 or greater) could result in intense to severe ground shaking
at the site, and there is a potential for sympathetic movement (horizontal and/or vertical offset) on the order
of millimeters to centimeters to occur along the geologic contact/fault contact located beneath the reservoir
as a result of this ground motion. This differential movement along the geologic contact (potential lateral or
vertical propagation of reactivated or new fissures) could be partially mitigated if there was a layer of fill
soils beneath the reservoir concrete slab. However, details of the earthwork beneath the reservoir (such as
depth of over-excavation and compaction) are not known, and as such are considered to be less than 1-

foot thick (if any) and would provide minimal mitigation effects.
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The closest known active fault to the site is the offshore segment of the Whittier Fault, located
approximately 8.4 miles from the site. The following seismic parameters, based the 2013 Edition of the
California Building Code (CBC), Chapter 16, Section 1613, are provided below for consideration in the

design and analysis.

i, Site Class : C
2. Site Coefficients
° F. 1.0
. F, 1.3
3. Mapped spectral accelerations
. S; (for short periods) : 1.500
o S, (for 1-second period) : 0.581
4, Site adjusted spectral accelerations
o Sws (for short periods) ; 1.500
o Swm1 (for 1-second period) * 0.755
5. Design spectral accelerations
. Sps (for short periods) ; 1.000
. Sp1(for 1-second period) 5 0.504

It should be realized that the purpose of the seismic design/analysis utilizing the above parameters is to
safeguard against major structural failures and loss of life, but not to prevent damage altogether. Even if the
structural engineer provides designs in accordance with the applicable codes for seismic design, the
possibility of damage cannot be ruled out if moderate to strong shaking occurs as a result of a large
earthquake. This is the case for essentially all structures in southern California.
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8.3 Asphalt Pavement

The existing asphalt paving ranges from 1-inch to 2-inches of asphalt placed on less than 4-inches of
aggregate base (or placed directly on the fill soils) and is highly deteriorated and cracked which allows
water to percolate directly into the underlying fill soils. It is recommended that the perimeter access road
be removed and replaced with a proper pavement section with a minimum of 3-inches of asphalt over a

minimum of 6-inches of compacted aggregate base (based on the R-Value of 30 and Traffic Index of 5).

After removing the existing asphalt within the new pavement area, the upper 1 foot of subgrade soil shouid
be reworked, moisture conditioned, and compacted to a minimum of 90 percent of relative compaction.
The actual depth of recompaction can be determined by the project soil engineer at the time of construction
and based on the site condition. Prior to start of the subgrade compaction, all utility lines should be located
and marked in the field so that they can be protected and/or relocated, if necessary. All debris and
perishable material should be removed from the site.

After completion of recompaction of subgrade materials, an aggregate should be placed over the
reworked/compacted fill. The aggregate base is assumed to have a minimum R-value of 78 and should
conform to Caltrans Standard Specifications Section 26 or Green Book specifications (Section 200-2.2).
The base should be placed with a minimum compaction of 95 percent. In all new pavement areas,

adequate surface drainage should be provided.
8.4 Concrete

Laboratory testing indicated that the surface soil at the site has low levels of sulfates, and as such no
special sulfate resistant concrete mix design is required for any proposed concrete construction. However,
we recommend that low-permeable concrete be utilized at the site for better performance. For this purpose,
the water-to-cement ratio in the concrete should be limited to 0.5 (0.45 preferred). Use of utilizing Type V
cement is also preferred. Limited use of a water-reducing agent may be included to increase workability.
The concrete should be properly cured to minimize risk of shrinkage cracking. The code dictates at least
seven days of moist curing. Two to three weeks is preferred to minimize cracking. Special surface-applied
curing compounds can be used subject to acceptance by the design engineer. One-inch hard rock mixes

are recommended. Pea-gravel mixes are specifically not recommended but could be utilized for relatively
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non-critical improvements (e.g., flatwork) and other improvements, provided the mix designs consider
limiting shrinkage. Contractors/other designers should take care in all aspects of designing mixes,
detailing, placing, finishing, and curing concrete. The mix designers and contractor are advised to consider
all available steps to reduce cracking. The use of shrinkage compensating cement or fiber reinforcing
should be considered. Alternatively, the concrete mix can also incorporate W.R. Grace/Eclipse shrinkage
reducing admixture dosed for maximum benefit. Mix designs proposed by the contractor should be

considered subject to review by the project engineer.

8.5 Corrosion Potential

In addition to sulfate tests, Chloride, pH, and resistivity tests on near-surface site soil were performed.
Results of these tests are presented in Appendix C. Appropriate design considerations should be made to

reduce the risk of damage from corrosion.

9.0 REMARKS

Only a portion of subsurface conditions have been reviewed and evaluated. Conclusions,
recommendations, and other information contained in this report are based upon the assumption that
subsurface conditions do not vary appreciably between and adjacent to the observation points. Although

no significant variation is anticipated, it must be recognized that variations can occur.

This report has been prepared for the sole use and benefit of our client. The intent of this report is to
advise our client on geotechnical matters involving the proposed improvements. It should be understood
that the geotechnical consulting provided and the contents of this report are not perfect. Any errors or
omissions noted by any party reviewing this report and/or any other geotechnical aspect of the project
should be reported to this office in a timely fashion. The client is the only party intended by this office to
directly receive the advice. Subsequent use of this report can only be authorized by the client. Any

transferring of information or other directed use by the client should be considered "advice by the client."

Geotechnical engineering is characterized by uncertainty. Geotechnical engineering is often described as
an inexact science or art. Conclusions and recommendations presented herein are based upon the

evaluation of technical information gathered, experience, and professional judgment. The conclusions and
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recommendations presented should be considered "advice." Other consultants could arrive at different
conclusions and recommendations. Typically, "minimum" recommendations have been presented.
Although some risk will always remain, lower risk of future problems would usually result if more restrictive
criteria were adopted. Final decisions on matters presented are the responsibility of the client and/or the

governing agencies. No warranties in any respect are made as to the performance of the project.

Respectfully submitted,

AMERICAN GEOTECHNIC

Arumugam Alvappillai,
Principal Engineer
G.E. 2504

Chigf Engmeermg Geologlst / Hydrogeo!oglst
CEG 1:?38 CHG 32
Enclosures:  Plates 1-7 Lf-' VAN
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Appendix C — Summary of Laboratory Data

Appendix D — EQFault and Probabilistic Ground Motion Data

Appendix E — Slope Stability Analysis
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BORING LOG

Project Name: EOCWD Peters Canyon Facility 6MG Reservoir Fijle Number: 33615-01
Logging c.glick Drill Date(s) February 10, 2014
Boring Location: Southern Access Road, Approx. 40-feet Southwest of Existing Monitoring Well
Ground Elev. (ft): Total Depth (ft): 16'
Drill Company: _ J&H Drilling Drill Method: CME-75 Vertical Drop (in): __ 30"
Drive Weights: 140 1b. Boring Diameter (in): 8
Instrumentation Details:
9
- = BORING No. AG-SB-1
'Y
g g 8
-
0 E = c 2 o
& & E 3 = % LITHOLOGIC
s o 't ]
§ 8§ & 3 5 § DESCRIPTION
¢ 2 3 2 [
(=] - (-] (-] a =
— ol — .
1-1/2 Inch Asphalt/6-inch of Aggregate Base
GRAVELLY CLAY, olive-gray-brown, damp, dense (FILL)
SILTY SAND, gray, damp, dense with some gravel (FILL)
5!
24192
SPT 12/19/21
10°
43/28
SPT 40/50/5" SILTY SAND (SILTSTONE), gray, damp, dense (La Vida Formation)
moderate carbonate development
15"
33/50
Bottom of exploration 16-feet, no water in boring
20' -—

American
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BORING LOG

Project Name: EOCWD Peters Canyon Facility 6MG Reservoir File Number: 33615-01
Logging c.glick Drill Date(s) February 10, 2014

Boring Location: Southwest Corner of Perimeter Access Road

Ground Elev. (ft): Total Depth (ft): 3r
Drill Company: _ J&H Drilling Drill Method: CME-75 Vertical Drop (in): __ 30"
Drive Weights: 140 1b. Boring Diameter (in): 8
Instrumentation Details:
9
. £ BORING No. AG-SB-2
p S 8
- 5 8§ o % %
> - - - O
0 £ -3 c 0
s 8 £ § 2 LITHOLOGIC
> ¢ 8 8 £ 5
§ 8 & 3z 5 3 DESCRIPTION
0 2 3 Cl [
a E o o a =
— o‘ —
1-Inch Asphalt
SILTY SAND, olive-gray, damp, dense with some gravel (FILL)
5'
23/30
SPT 14/20/23
10"
25/26
SPT 18/24/26
“15°
16/26
SILTY SAND, orange-gray, damp, dense (FILL)
SILTY SAND, olive, damp, dense with some gravel (FILL)
‘20" -
18/14

American
Geotechnical, Inc.





Project Name:

Logging

Boring Location:

c.glick

Ground Elev. (ft):

Drill Company: _ J&H Drilling

Drive Weights: 140 1b

& Depth (Feet)

- 25

30°

35"

40° -

mentation Details:

In-situ Samples

Bulk Samples
Blow Counts
Dry Unit Wt (PCF)

SPT 10/14/22

50/8"
SPT 50/6"

SF T 47/5(/4"

Moisture Content (%)

BORING LOG

EOCWD Peters Canyon Facility 6MG Reservoir File Number: 33615-01

Drill Date(s) February 10, 2014

Southwest Corner of Perimeter Access Road

Total Depth (ft):
Drill Method: CME-75 Vertical Drop (in): __ 30"

Boring Diameter (in):
BORING No. AG-SB-2 (continued)

LITHOLOGIC
DESCRIPTION

SILTY SAND, olive, damp, dense with some gravel (FILL)

SILTY SAND (SILTSTONE), olive-gray, damp, dense (La Vida Formation)

SILTY SAND (SILTSTONE), gray, damp, dense (La Vida Formation)

Bottom of exploration 31-feet, no water in boring

American
Geotechnical, Inc.
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BORING LOG

Project Name: EOCWD Peters Canyon Facility 6MG Reservoir File Number: 33615-01
Logging c.glick Drill Date(s) Feb 10, 2014
Boring Location: Northwest Corner of Perimeter Access Road
Ground Elev. (ft): Total Depth (ft): 36.5'
Drill Company: _ J&H Drilling Drill Method: CME-75 Vertical Drop (in): __ 30"
Drive Weights: 1401b Boring Diameter (in): 8
mentation Details:
<
- BORING No. AG-SB-3
? S §
S " & E
e 2 9 2 . O
o £ - c 2 o
L 8§ E 3 T @ LITHOLOGIC
-~ 2 8 8 £ 5
§ 2 ¢ 3 3 F DESCRIPTION
0 2 3 S 2 o
a = [ [~ a =
— OI —
1-Inch Asphalt
SILTY SAND, olive-gray, damp to moist, dense with some gravel (FILL)
interbedded lenses of medium-grained sand
5'
25132
SPT 10/16/21
10’
16/25
SPT 20/20/25
“15'
15/30
SPT 12/20/26 SILTY SAND, orange-gray, moist, dense (FILL)
interbedded with lenses of olive-gray silty sand
‘20" - . .
SILTY SAND, olive, damp to moist, dense (FILL)
19/24

American
Geotechnical, Inc.





BORING LOG

Project Name: EOCWD Peters Canyon Facility 6MG Reservoir Fijle Number: 33615-01
Logging c.glick Drill Date(s) February 10, 2014
Boring Location: Northwest Corner of Perimeter Access Road
Ground Elev. (ft): Total Depth (ft): 36.5'
Drill Company: _ J&H Drilling Drill Method: CME-75 Vertical Drop (in): __ 30"
Drive Weights: 140 Ib. Boring Diameter (in): 8
Instrumentation Details:
- = BORING No. AG-SB-3 (continued)
o S &
9 " a ¢
s & ¢ 8 T B
0 £ a £ 2 ©
i 3 E 3 - o LITHOLOGIC
= o 't 3
§ £ ¢ 3 5 % DESCRIPTION
® £ 3 @& 2 %®
a = -] ] Q =
20' .
SILTY SAND, olive, damp, dense (FILL)
SPT 20/25/26 interbedded lenses of yellow sand and gray sand
25
13/16/2!
SPT 23/24/26
SAND, yellow and gray, damp, dense (COLLUVIUM)
mottled texture with some carbonate development
30"
SFT 21/22 27
18/23
SILTY SAND (SILTSTONE), gray, damp, dense (La Vida Formation)
35" '50
Bottom of exploration 36.5-feet, no water in boring
40" -

American
Geotechnical, Inc.





Project Name:

Logging

Boring Location:

c.glick

Ground Elev. (ft):

Drill Company: _ J&H Drilling

Drive Weights: 140 1b.

Instrumentation Details:

Depth (Feet)

|
Q
|

10°

15°

120"~

In-situ Samples

Ty
&
0
9 8 -
a € 2
£ 5
] 2 b+
n (%] |
x 3 32
5 ) [«
(] -] a
22/35

SPT 11/27/31

19/35

17/20
SPT 156/17/18

24/30

Moisture Content (%)

BORING LOG

EOCWD Peters Canyon Facility 6MG Reservoir Fijle Number: 33615-01

Drill Date(s) February 10, 2014

Northern Access Road

Total Depth (ft):
Drill Method: CME-75 Vertical Drop (in): __ 30"

Boring Diameter (in):
BORING No. AG-SB-4

LITHOLOGIC
DESCRIPTION

1-Inch Asphalt
SILTY SAND, mottled olive-gray and orange, moist, dense (FILL)

SILTY SAND, orange, damp, dense, some gravel (COLLUVIUM)

SILTY SAND, orange, damp, dense (COLLUVIUM)

SILTY SAND (SILTSTONE), dark gray, damp, dense (La Vida Formation)

American
Geotechnical, Inc.

22.5'





BORING LOG

Project Name: EOCWD Peters Canyon Facility 6MG Reservoir Fijle Number: 33615-01
Logging c.glick Drill Date(s) Februa 10, 2014
Boring Location: Northern Access Road
Ground Elev. (ft): Total Depth (ft): 22.5'
Drill Company: _ J&H Drilling Drill Method: _CME-75__ Vertical Drop (in): __ 30"
Drive Weights: 140 1b. Boring Diameter (in): 8
Instrumentation Details:
= = BORING No. AG-SB-4 (continued)
9 S o
2 . & £
e~ a 9 2 - o
o E -3 € 2 o
e 3 E 3 - o LITHOLOGIC
~ 2 8 8 ¥ 5
§ £ ¢ 3z 5 % DESCRIPTION
o 2 3 28 2
a = [ o a =
20" . .
SILTY SAND (SILTSTONE), dark gray, damp, dense (La Vida Formation)
SPT 16/19/24
Bottom of exploration 22.5-feet, no water in boring
25
“30°
" 35
.40! —

American
Geotechnical, Inc.
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Summary of Laboratory Testing
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APPENDIX D

EQFault and Probabilistic Ground Motion Data





eocwd

Thdhh vtk hhdhhdend

EQFAULT

*
*
%*
* version 3.00
*
%

'{.‘
%
%
*
*
k3
Ahhhdhhthhhhdhhhhrhdhdhdsd

DETERMINISTIC ESTIMATION OF
PEAK ACCELERATION FROM DIGITIZED FAULTS

JOB NUMBER: 33615-01
DATE: 02-21-2014

JOB NAME: EOCWD 6MG Reservoir
CALCULATION NAME: Test Run Ana1ysis
FAULT-DATA-FILE NAME: CDMGFLTE.DAT
SITE COORDINATES:

SITE LATITUDE: 33.7765

SITE LONGITUDE: 117.7552

SEARCH RADIUS: 100 mi

ATTENUATION RELATION: 15) cCampbell & Bozorgnia (1997 Rev.) - Soft Rock

UNCERTAINTY (M=Median, S=Sigma): M Number of Sigmas: 0.0
DISTANCE MEASURE: cdist

SCOND: 0

Basement Depth: 5.00 km Campbell SSR: 1 Campbell SHR: O

COMPUTE PEAK HORIZONTAL ACCELERATION
FAULT-DATA FILE USED: CDMGFLTE.DAT

MINIMUM DEPTH VALUE (km): 3.0

Page 1





eocwd

EQFAULT SUMMARY

DETERMINISTIC SITE PARAMETERS

Page 1

ABBREVIATED
FAULT NAME

WHITTIER
ELSINORE-GLEN IVY
CHINO-CENTRAL AVE.
ELYSIAN PARK THRUST
COMPTON THRUST
NEWPORT-INGLEWOOD (L.A.Basin)
NEWPORT-INGLEWOOD (Offshore)
SAN JOSE

ELSINORE-TEMECULA

CUCAMONGA

STIERRA MADRE

PALOS VERDES

RAYMOND

SAN JACINTO-SAN BERNARDINO
CLAMSHELL-SAWPIT

VERDUGO

SAN JACINTO-SAN JACINTO VALLEY
CORONADO BANK

HOLLYWOOD

(Elsinore)

SAN ANDREAS - Southern .
SAN ANDREAS - San Bernardino
SAN ANDREAS - Mojave

SAN ANDREAS
CLEGHORN
SANTA MONICA
NORTH FRONTAL FAULT ZONE (west)
SIERRA MADRE (San Fernando)

SAN GABRIEL

MALIBU COAST

SAN JACINTO-ANZA

ROSE CANYON

NORTHRIDGE (E. Oak Ridge)
ELSINORE-JULIAN

ANACAPA-DUME

SANTA SUSANA

PINTO MOUNTAIN

HOLSER

NORTH FRONTAL FAULT ZONE (East)
HELENDALE - S. LOCKHARDT

OAK RIDGE (Onshore)

1857 Rupture

APPROXIMATE
DISTANCE
mi Ckm)
7.8 12.
8.8 14.
9.8 15.

12.2 19.
4.1 22.
15.3  24.
15.8 25
20.1  32.
25.2  40.
25.8 41.
25.8  41.
26.2 42.
31.1  50.
32.6  52.
32.9  53.
34.1 54.
34.1 54.
36.5 58.
36.7  59.
38.5 61.
38.5 6l.
39.1 63.
39.1 63
40.6  65.
43.5 70.
45.7 73.
47.9 77.
48.1 77.
48.2 77
48.2 77
48.6  78.
50.5  8l1.
50.8  81.
57.0 91l.
57.8 93,
62.4 100.
62.7 100.
62.9 101.
65.3 105.
68.8 110.

o 00 H NOYOOYWWU

owNOoOVTA OYOW

NV

ESTIMATED MAX. EARTHQUAKE EVENT

MAXIMUM PEAK EST. SITE
EARTHQUAKE SITE INTENSITY
MAG. (Mw) ACCEL. g MOD.MERC.
6.8 0.316 IX
6.8 0.282 IX
6.7 0.287 IX
6.7 0.219 IX
6.8 0.193 VIII
6.9 0.166 VIII
6.9 0.159 VIII
6.5 0.095 VII
6.8 0.079 VII
7.0 0.094 VII
7.0 0.094 VII
7.1 0.096 VII
6.5 0.049 VI
6.7 0.051 VI
6.5 0.044 VI
6.7 0.049 VI
6.9 0.056 VI
7.4 0.078 VII
6.4 0.035 v
7.4 0.073 VII
7.3 0.067 VI
7.1 0.055 VI
7.8 0.099 VII
6.5 0.031 \'
6.6 0.031 v
7.0 0.039 \'
6.7 0.029 \Y
7.0 0.037 \Y
6.7 0.029 v
7.2 0.044 VI
6.9 0.034 \Y
6.9 0.031 \%
7.1 0.038 v
7.3 0.035 v
6.6 0.020 Iv
7.0 0.026 \Y
6.5 0.016 Iv
6.7 0.019 v
7.1 0.026 v
6.9 0.019 Iv





eocwd

DETERMINISTIC SITE PARAMETERS

Page 2
ESTIMATED MAX. EARTHQUAKE EVENT
APPROXIMATE
ABBREVIATED DISTANCE MAXIMUM PEAK EST. SITE
FAULT NAME mi (km) EARTHQUAKE SITE INTENSITY
MAG. (Mw) ACCEL. g MOD.MERC.
SIMI-SANTA ROSA 70.2 112. 6.7 0.016 Vv
SAN ANDREAS - Coachella 74.6 120. 7.1 0.021 v
SAN CAYETANO 74.6 120. 6.8 0.015 v
SAN JACINTO-COYOTE CREEK 75.0 120.7 6.8 0.016 Vv
LENWOOD-LOCKHART-OLD WOMAN SPRGS 75.7 121.9 7.3 0.025 \Y;
SAN ANDREAS - carrizo 77.1 124. 7.2 0.022 IV
EARTHQUAKE VALLEY 79.0 127. 6.5 0.012 ITI
BURNT MTN. 80.0 128.8 6.4 0.010 III
JOHNSON VALLEY (Northern) 80.5 129.6 6.7 0.013 ITII
LANDERS 81.4 131.0 7.3 0.023 v
EUREKA PEAK 81.8 131.7 6.4 0.010 III
SANTA YNEZ (East) 85.7 138. 7.0 0.016 IV
0AK RIDGE(BTind Thrust offshore) 86.4 139. 6.9 0.013 ITI
EMERSON So. - COPPER MTN. 87.3 140.5 6.9 0.014 iRY;
CHANNEL IS. THRUST (Eastern) 87.9 141.5 7.4 0.019 IV
VENTURA - PITAS POINT 89.1 143.4 6.8 0.012 III
GRAVEL HILLS - HARPER LAKE 89 4 143.8 6.9 0.014 ITI
CALICO - HIDALGO 93.3 150.2 7.1 0.015 IV
MONTALVO-OAK RIDGE TREND 93.3 150.2 6.6 0.009 ITI
GARLOCK (West) 93.9 151. 7.1 0.015 IV
M.RIDGE-ARROYO PARIDA-SANTA ANA 95.0 152.9 6.7 0 010 III
BLACKWATER 96.1 154.6 6.9 0 012 ITI
ELSINORE-COYOTE MOUNTAIN 97.7 157.3 6.8 0 011 ITI
PLEITO THRUST 97.7 157.3 7.2 0 014 IV
PISGAH-BULLION MTN.-MESQUITE LK 98.1 157.8 7.1 0 014 IV
SAN JACINTO - BORREGO 98.1 157.9 6.6 0 009 ITI
RED MOUNTAIN 98.7 158. 6.8 0 010 | III
hdhhhhfhkhhhhdhhtfh i ddehddd Jekdddh Akt hfhhdehd kbbb fhdehhhdshd chkfhhhtth

-END OF SEARCH- 67 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS.

THE WHITTIER FAULT IS CLOSEST TO THE SITE.
IT IS ABOUT 7.8 MILES (12.5 km) AWAY

LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.3162 ¢

Page 3





CALIFORNIA FAULT MAP

EOCWD 6MG Reservoir
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Acceleration (g)

MAXIMUM EARTHQUAKES
EOCWD 6MG Reservoir
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EARTHQUAKE MAGNITUDES & DISTANCES
EOCWD 6MGQG Reservoir
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STRIKE-SLIP FAULTS

15) Campbell & Bozorgnia (1997 Rev.) - Soft Rock
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DIP-SLIP FAULTS

15) Campbell & Bozorgnia (1997 Rev.) - Soft Rock

M=5 M=6 M=7 M=8
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BL -THRUST FAULTS

15) Campbell & Bozorgnia (1997 Rev.) - Soft Rock

M=5 M=6 M=7 M=8

Acceleration (g)
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BAmerican Geotechnical, Inc.

File No. 33615-01
April 2, 2014

APPENDIX E

Slope Stability Ana





F.N. 33615-01 East Orange County Water District
Peters Canyon Facility
Handy Creek Road Reservoir
Summary of Slope Stability Analyses

Factor-of-Safety Factor-of-Safety

Section Case # Description (Static) (Pseudostatic)
D-D' 1 No leak 1.532 1.105
D-D' 2 Minor leak 1.632 1.105
D-D' 3 Moderate leak 1.448 0.978
D-D' 4 Severe leak 0.822 0.560
E-E' 1 Lower bank - No leak 1.577 1.130
E-E' 2 Lower bank - Minor leak 1.577 1.130
E-E' 3 Lower bank - Moderate leak 0.667 0.429
E-E' 4 Lower bank - Severe leak 0.667 0.429
E-E' 1 Upper bank - No leak 1.642 1.194
E-E' 2 Upper bank - Minor leak 1.642 1.194
E-E' 3 Upper bank - Moderate leak 1.413 1.010
E-E' 4 Upper bank - Severe leak 0.941 0.708
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To:

Municipal Water District of Orange County
P.O.Box 20895
Fountain Valley, CA 92728

Attention: MR. RICHARD B.BELL

Principal Engineer

& MR. LEE A. JACOBI
Senior Engineer
Subject: Five Earthquake Scenario Ground Motion Maps for Northern Orange County

Introduction and Purpose:

At your request, and per your authorization, Earth Consultants International (ECI) has prepared this
report summarizing five earthquake scenarios within the Municipal Water District of Orange
County’s (MWDOC) service area in the northern part of Orange County. The five earthquakes that
we modeled were selected in consultation with you, and include: the Peralta Hills fault, the Whittier
fault, the Puente Hills fault, the San Joaquin Hills fault, and the Newport-Inglewood fault. The The
purpose of our study was to calculate and map the strong ground motions that the five earthquakes
would generate during a geologically determined plausible event. This report presents the results of
our study.

Scope of Work:

Specific tasks that we completed for this study are listed below:

We identified the known active faults with highest probability of movement in Orange
County.

We reviewed published papers describing the five faults in the vicinity. These faults include
the Peralta Hills Thrust, Puente Hills Thrust, Whittier, San Joaquin Hills thrust, and Newport-
Inglewood faults.

We developed a GIS-based ground motion modeling program based on a methodology,
similar to that used by the U.S. Geological Survey (USGS), to calculate the level of shaking
caused by a defined earthquake on each fault. These are deterministically generated
computer maps of the Peak Ground Acceleration (PGA) and intensity of ground shaking
expected in Orange County area from five different potential earthquakes that this area
could experience.

We prepared this report summarizing our results.

Earthquake Scenarios:

Earthquake scenarios describe the expected ground motions and effects of specific hypothetical
large earthquakes. To make the calculations, we rely on consensus-based information about the
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potential behavior of the faults to assume that a particular fault or fault sesgment will rupture over a
certain length. Once the size and location of the hypothetical earthquake are chosen, the ground
motions at all locations in the region are estimated. In the five cases used here, both larger and
smaller earthquakes are possible, but we have chosen magnitudes that seem to best represent the
fault’s average behavior.

Please note that these earthquake scenarios are not earthquake predictions. That is, no one knows in
advance when a future earthquake will occur, or how large it will be. However, if we make
assumptions about the size and location of hypothetical future earthquake, we can make a
reasonable prediction of the effects of the assumed earthquake when it occurs.

We calculated the five earthquake scenarios that we consider as the most significant cases for the
MWDOC'’s Orange County service area. The scenarios that we chose are as follows:

A magnitude 7.5 earthquake on the Puente Hills thrust;

A magnitude 6.6 earthquake on the San Joaquin Hills thrust;
A magnitude 6.8 earthquake on the Whittier fault;

A magnitude 6.9 earthquake on the Newport-Inglewood fault;
A magnitude 6.8 earthquake on the Peralta Hills thrust.

genhE

Figure 1 shows the simplified fault map for Orange County. The Whittier and Newport Inglewood
faults are thought to be near the end of their earthquake cycles and both faults extend through the
study area, with the potential to cause significant damage in the area. The Puente Hills blind thrust
is also important, because recent seismologic and geologic studies have revealed the danger of this
system which directly beneath Los Angeles (Shaw and Shearer 1999, Dolan et. al 2003). Parameters
used for calculating the scenarios are summarized in Table 1.

Maximum Approximate

Fault Name Fault Type| Length (km) | Slip Rate(mm/yr) | Magnitude | Recurrencelnterval

per CGS Earthquake (yrs)
Puente Hills Blind
Thrugt B 44 +/- 4 0.7 +/-0.4 75 2,750
Newport-1nglewood
(onshore) B 75 1+/-05 6.9 2,200-3,900
Whittier A 38+/-4 25+/-1 6.8 1,100
Peralta Hills B 10to 30 unknown, <1 mm 6.8 unknown
San Joaquin Hills B 28+/-3 0.5+/-0.2 6.6 1,600 - 3,100

Estimating Ground Motions for Scenario Earthquake:

To analyze ground shaking accelerations at these sites due to the selected scenario earthquakes, we
employed deterministic analyses, using industry-standard software (EZ-FRISK by Risk Eng. Inc.).
Deterministic analyses estimate the Horizontal Peak ground accelerations (PGA) that can be
expected at a site due to earthquake rupture of the selected fault, attenuated by distance from the
fault and the geologic conditions of the site. Because of the large area, we performed our analysis in
2.5 km grid nodes, then used a contouring program to generate the final maps. The parameters
selected for display in the maps are PGA and instrumental intensity, which correlate well with
damage and is also a convention that users are familiar with. This deterministic PGA analysis
accounts for the effects of earthquake magnitude and distance, and the physical properties of the
sediment underlying the each grid location. Our method is similar to that used by the USGS where

Municipal Water District of Orange County
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ground motions are estimated using an empirical attenuation relationship.EZ-FRISK incorporates
fault parameters provided by the California Geological Survey (CGS). For creating the scenario maps
we used the attenuation relationship of Boore et al. (1997) for calculating peak ground acceleration
for bedrock. Local soil characteristics are coming from the WRMS documentation (2000). We then
correct the amplitude at each location with the amplitude and frequency-dependent factors
determined by Borcherdt (1994). The amplification correction used is based on the Quaternary,
Tertiary, Mesozoic (“QTM”) geological classification of Park and Ellrick (1998). These categories
can be considered to represent soil, soft rock, and hard rock, respectively, and hence they provide a
very simple but effective way to assign amplification factors on a large scale. To obtain site
amplification factors based on these QTM categories, we used the mean shear-wave velocities
assigned to each unit, and then applied the frequency and amplitude-dependent amplification
factors determined by Borcherdt (1994) based on these velocities.

For each scenario earthquakes we have prepared two maps, one showing the peak ground
acceleration and one showing the shaking intensity away from the fault. On the right hand side in
each set of figures, the ocation of the fault is also represented. Calculated ground acceleration
results from these scenario earthquakes are shown on Figures 2 through 6. Figures 2a, 3a, etc. show
the anticipated seismic intensities as a result of the earthquake scenarios, whereas Figures 2b, 3D,
etc. show the peak ground accelerations expected in the area.

The approach used in this study is only approximate in that it shows the average ground motion
effect for producing the scenario shake maps. Fault location is accounted for in the present method,
but the direction of rupture was not taken into account. The methodology gives average peak
ground motion values so it does not account for all the expected variability in motions other than
the site amplification variations. Following the USGS earthquake scenario methodology, the way of
including the site amplification in the current study is conservative. However, these simple
geological classifications are available for the whole Orange County area, and considering the 2.5
km grid size used, are probably accurate enough for the purpose of the analysis. A compilation of
more localized (and better constrained) site corrections based on either shallow soil velocity profiles
or mainshock / aftershock studies may improve the results. However, such data are not uniformly
available.

Actual strong ground motions depend largely on the local site effects, show significant variability for
a given distance, magnitude, and site condition and, hence, the scenario ground motions are more
uniform than would be expected for an actual earthquake. The true variations are partially
attributable to three-dimensional (3D) wave propagation, path effects (such as basin edge
amplification and focusing), differences in motions among earthquakes of the same magnitude, and
complex site effects not accounted for by the present method. A complete modeling of a scenario
earthquake to incorporate all of these factors is a very labor and data intensive effort, and well
beyond the stated needs of this project.

We appreciate the opportunity to work with Municipal Water District of Orange County, and we
trust that the information provided herein provides you with the information you need at this time.
Should you have any questions regarding this report, please do not hesitate to contact either of us.

Respectfully submitted on behalf of
EARTH CONSULTANTS INTERNATIONAL,
Registered Geologists and Certified Engineering Geologists in the State of California

Municipal Water District of Orange County
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) siga

Eldon Gath, CEG 1292 Engin D. Gurler, Ph.D.
President/Senior Consultant Project Consultant

(714) 412-2653 (714) 412-0641
gath@earthconsultants.com gurler@earthconsultants.com
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Figure 1. Regional fault map of the central Transverse Ranges and northern Peninsular Ranges. Principal Quaternary-age fauits
snown ana Peralta Hills fault located in southern area. PH = Peraita Hifls fauit. EM = El Modeno faulit.
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Photograph 1. View looking south at east wall of bulldozer

trench. Peraita Hills fauit at south end. Walt height is about 15 feet
(4.8m). Qswy = younger slopewash, Qswo = older slopewas

h. Qps = older paieosol, Tp = Puente Formation.
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PROJECT BACKGROUND, UNDERSTANDING, AND APPROACH

Project Background, Understanding,

and Approach

Our technical approach for this project is based on
information provided by the District in the RFP and
Carollo's knowledge of the reservoir and water system.

Background

EOCWD is seeking an Engineering Consultant
(Engineer) to prepare a Preliminary Design Report
(PDR) for the District’s WZ 6.0 MG Reservoir. The PDR
will include a seismic parameters report, evaluation of
construction materials (reservoir types), topographic
survey and mapping, alternative construction
methods analysis, along with 30% conceptual design
plans of the selected alternative.

Project Approach

Based on our previous experience on similar
projects and review of available information,
the main objectives of this project will be to:

= Provide the District a reservoir that is seismically
resilient as well as resilient ot wildfires. Properly
size the reservoir to demonstrate its ability to meet
current and future demands.

= Create redundancy in the system so that water
supply can be maintained during reservoir
downtime for maintenance.

= Maintain service during construction through
provision of an appropriately sized temporary tank.

= Select the most feasible reservoir type.
= Meet the District’s schedule for funding.

With this in mind, the first major task of this project
will be to perform hydraulic modeling and analyze
several scenarios within the water system network
to properly determine how much demand is needed
and what size the proposed reservoir(s) should

be. Once this task is performed the District will be
assured that the Peters Canyon Reservoir can meet
the current and future demands as well as the fire-
flow water needs of the system.

The existing reservoir is a hopper bottom,
concrete-lined 6.0 MG rectangular reservoir
with a timber roof and is in need of replacement.

CAROLLO / PROPOSAL / JULY 2025

Assuming hydraulic modeling confirms that 6
MG is still the correct size, our initial assessment
is based on three (3) possible alternatives:

One 6.0 MG Pre-stressed Circular Reservoir.
Two 3.0 MG Pre-stressed Reservoirs.

One 6.0 MG Rectangular Cast-in-Place
Reservoir (two cell each 3.0 MG).

If the District desires, Carollo can also evaluate
Alternatives 1and 2 for welded steel tank(s). All
three alternatives will require a temporary tank be
installed to maintain service during construction. Our
proposed hydraulic modeling effort will confirm the
capacity of the temporary tank.

Alternative 1 — One 6.0 MG
Circular Pre-stressed Concrete
Reservoir (Partially Buried)

For this alternative, a circular 165-ft inside diameter
reservoir will be evaluated. For a 6.0 MG storage
capacity, a reservoir of this size will require a 37-ft
water depth (from bottom floor to high water level).
This will be slightly above the existing hydraulic
grade line. A site layout of this alternative is shown on
page 4 in Figure 1, Alternative 1.

Preliminary design criteria is presented in the
following table.

Criteria Value
Tank Inside Diameter 165-ft
High Water Level Elevation 802-ft
Top of Foundation Elevation 765-ft
Height of Water Column 37-ft
Tank Height at Perimeter (5-ft ffe3e_ft§oard)
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One of the biggest advantages of the pre-stressed
reservoirs is in material and labor savings during
construction. This alternative will be evaluated in
more detail during the PDR phase and Carollo will
provide construction cost estimates to allow the
District to compare alternatives and select the most
feasible one. The main disadvantage of a single
reservoir alternative is that it does not provide
redundancy in the system.

The economics of pre-stressed concrete tanks versus
cast-in-place concrete tanks depends on several
important factors. Pre-stressed concrete reservoirs
require less wall thickness and reinforcing steel for

a given height. This is due to the introduction of
precompression through wrapping and stressing
cable strands around the perimeter of the tank.

The pre-stressed concrete reservoirs are more
economical when the wall heights are in the range of
30-ft and higher. Shallower reservoirs are more cost
effective with cast-in-place concrete design.

Alternative 2 — Two 3.0 MG
Circular Pre-stressed Concrete
Reservoirs (Partially Buried)

Carollo understands that the District prefers to have
redundancy in the system. This alternative with

two smaller reservoirs provides redundancy when
one reservoir needs to be taken out of service for
maintenance and cleaning allowing the second
reservoir to maintain service without any interruptions
to water supply. This alternative also assumes a
water depth of 37-ft (from reservoir floor to high
water level). This will be slightly above the existing
hydraulic grade line. A site layout of this alternative
is shown on page 4 in Figure 1, Alternative 2.

Preliminary design criteria is presented in the
following table.

Criteria Value
Tank Inside Diameter (Each) 115-ft
High Water Level Elevation 802-ft
Top of Foundation Elevation 765-ft
Height of Water Column 37-ft
Tank Height at Perimeter (5-ft ffe:)’e-];[oard)

The main advantage of this alternative is that it
provides operational redundancy at a higher initial
investment/construction cost.

CAROLLO / PROPOSAL / JULY 2025

PROJECT BACKGROUND, UNDERSTANDING, AND APPROACH

For both Alternatives 1 and 2, a flat roof with interior
columns or a domed roof may be considered. Domed
roof designs typically cost less than flat roof designs.
Carollo has received some preliminary cost estimates
from DN Tanks for both alternatives and these will be
provided to the District during the PDR phase with

a detailed overall construction cost estimate for

each alternative.

Alternative 3 — One 6.0 MG Cast-
In-Place Rectangular Reservoir
(2 cell, each 3.0 MG)

For this alternative, we have assumed a rectangular
reservoir footprint approximately the same size as
the existing reservoir so it will fit within the existing
reservoir footprint and within the site. This option can
be constructed partially buried similar to Alternative

1 except the water level may be reduced. For this
option, a two-cell reservoir is being proposed. The
first cell will be constructed and placed in service.
The second cell can be constructed next by
extending the tank. This option will have the following
geometry and preliminary design criteria.

Criteria Value
Tank Length 260-ft (130-ft
each cell)
Tank Width 160-ft
High Water Level Elevation 790-ft
Top of Foundation Elevation 765-ft
Height of Water Column 25-ft
. . 30-ft
Tank Height at Perimeter (5-ft freeboard)

A preliminary site layout for this Alternative 3
is presented as shown on page 4 in Figure 1,
Alternative 3.

The advantages of concrete reservoirs (both cast-in-
place and pre-stressed) are as follows:

= Durability and longevity of service life with less
maintenance compared to steel tanks.

= Corrosion resistance; do not require repeated
coating and painting or cathodic protection.

= Ability to bury structure (partially or fully buried)
for better concealment and ease of access to
reservoir roof.
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PROJECT BACKGROUND, UNDERSTANDING, AND APPROACH
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PROJECT BACKGROUND, UNDERSTANDING, AND APPROACH / SCOPE OF WORK AND SCHEDULE

Based on our understanding of the project from our previous work on the District’s
Master Plan and the Peters Canyon Condition Assessment carried out in 2015, our initial
assessment is that Alternative 2 or 3 may be the best solution for the District because they

provide the following benefits:

1. Provide redundancy in the system. Having two tanks ensures one tank can remain in

service during maintenance and down times.
Provide flexibility for operations.
Maximize storage capacity within site limits.

This assessment will of course need to be confirmed as part of a more detailed technical
evaluation and the hydraulic modeling to confirm the required reservoir capacity.

Scope of Work and Schedule

The following provides a summary of our proposed Scope of Work.

Scope of Work

This Scope of Work is to complete the preliminary
design for the District’s WZ 6.0 MG Reservoir Seismic
Reconstruction Project. The project and includes the
following tasks:

Task 1 — Project Oversight/
Management and QA/QC

1.1 — Project Kick-Off and Progress Meetings

Prior to beginning work, Carollo will coordinate
and participate in a project kick-off meeting

with the District to discuss the finalized scope of
work, the schedule, the roles and responsibilities,
communication protocol, coordination activities
between District staff, and other related items.

Carollo will attend biweekly progress meetings

with the District staff during the development of the
Preliminary Design Report (PDR) and evaluations

of the reservoir concepts. Carollo will submit plans,
layouts, and other documents for review and
comments prior to meetings and will make revisions
as requested by District staff. We anticipate attending
a total of six (6) coordination review and progress
meetings via MS Teams calls during the preliminary
design phase of this project. This also includes the
kick-off meeting.

1.2 — PDR Review Meeting

Carollo will also attend one (1) in-person meeting to
review the PDR.

Carollo will prepare and distribute meeting agendas

CAROLLO / PROPOSAL / JULY 2025

prior to each meeting. Carollo will also prepare and
distribute meeting minutes within two (2) days after
each meeting.

1.3 — Project Management

This task addresses the management responsibilities
associated with proper scheduling, budget control,
invoice preparation and coordination with the District.
Carollo’s principal-in-charge and project manager
will review the status of budget, schedule and
discuss relevant project issues together on a weekly
basis. Our project manager, Miko Aivazian, will
provide project status updates via email to District’s
designated project manager on a weekly basis.
These weekly status updates will be used to confirm
work progress, identify critical information needs, and
where appropriate alert the District to any potential
issues which may impact the project scope, schedule
or budget. These weekly project status updates will
be supplemented with monthly project status reports
that will be prepared and distributed along with
Carollo’s invoices.

1.4 — Technical Review and QA/QC

Carollo will provide quality assurance and
quality control (QA/QC) reviews throughout the
course of the project consistent with District’s
policies. Our QA/QC and quality management
procedures establish and maintain a structure
for providing reviews of all work products and
adherence to industry design standards.

All work product deliverables, including
detailed checking of work by in-house staff
will be reviewed prior to submittal to the
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District. Technical reviews will include reviews
for code compliance, safety, operability,
constructability, errors/omissions and clarity.

Task 2 — Baseline Research

2.1 — Data Review and Site Visit

Carollo will review the available data including any
reports, plans, and other related information provided
by the District. Carollo will also attend a site visit and
will meet with the District to confirm the information
and approach.

Carollo will also review previous plans, studies, and
reports for pertinent data to obtain past methodology
and review past recommendations.

Task 3 — Prepare Material Analysis
and Seismic Parameters Study

3.1 — Technical Memorandum

Carollo will prepare a Technical Memorandum
(TM) that as @ minimum will include the following
information:

= Seismic Parameters of the site.

= Tank Material alternatives analysis including
life cycle cost, maintenance requirements,
ease of conducting maintenance, and
any other relevant parameters.

= Alternatives for maintaining water service to
District service area during periods when the
reservoir is out of service for routine maintenance.

= Alternatives for maintaining water service to
existing system while the new tank is being
constructed.

= SCADA connectivity.

3.2 — Second Technical Memorandum
(if Needed)

This task is listed as an optional task under
Task 6.1 below.

Task 4 — Topographic Mapping,
Survey and Geotechnical Studies

4.1 — Topographic and Field Survey

Carollo’s subconsultant, CalVada Surveying, will
conduct a topographic survey of the site and provide
a base map to the extent required for the design

of the new reservoir and interconnections with the

CAROLLO / PROPOSAL / JULY 2025

SCOPE OF WORK AND SCHEDULE

existing yard piping. Mapping will include 1-foot
contours and will reference NAD83 for control.

All surface features will be shown and identified,
including trees, fencing, and structures. Where
vaults or valve cans can be accessed, the survey will
include depths of existing underground utilities.

4.2 — Geotechnical Investigations and Report

To perform the seismic parameters study requested
under Task 2, Carollo will need to update the site
class as the definitions are changing in the 2025
California Building Code (CBC). Carollo will use the
services of Converse Consultants, who provided the
previous geotechnical work as our subconsultant in
2019, to provide this additional service. They will also
provide recommendations regarding the location(s) of
the temporary water storage tank.

Task 5 — Prepare PDR

5.1 - Prepare PDR

After review of the materials analysis and parameters
by the District, Carollo will prepare a PDR that will
finalize the project design concepts and criteria.

The PDR will include key findings from the previous
tasks and research performed, recommended

site improvements, and an opinion of probable
construction cost for the improvements. The TMs
developed as part of earlier tasks will become part
of the PDR.

The PDR at a minimum will include:

District's existing system planning and design criteria
for reservoir sizing and system redundancy will be
reviewed and compared with industry standards.
Any changes to the criteria will be summarized in a
table and provided to District staff for review prior
to refining the criteria. Carollo will coordinate with
jurisdictional fire agencies for applicable fire flow
criteria. Regulatory requirements affecting planning
criteria will also be reviewed under this task. The
update to the criteria at minimum will include an
update to the existing storage criteria to include fire
storage. As part of the 2015 Master Plan, Carollo
developed hydraulic models for both the WZ and
the RZ in H,OMAP Water. The Master Plan work did
not include an evaluation of the required capacity
of the Peters Canyon Reservoir. It is assumed that
the District will provide the latest calibrated model,
updated existing and future demands, and inform
Carollo staff about any updates made to the model.
Carollo will update the WZ hydraulic model to the
latest InfoWater Pro software version. If demand
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updates are needed, we have provided scope and
effort as an optional task. Carollo will update the
model with new demands and operational changes
to the system. Carollo will assess the existing diurnal
patterns in the model and if necessary, update diurnal
patterns as necessary to represent changed to the
hourly demand fluctuations. Per the District's RFP, it

is currently anticipated that the WZ retail agencies
will utilize more groundwater. Carollo will update

the model to reflect the supply changes. Updates to
model scenarios will include up to three (3) scenarios.
Carollo will use the new criteria and the updated
hydraulic model to determine the size of the reservoir.
Using the updated criteria and demands served by
the reservoir, Carollo will determine the volume of
the reservoir. Carollo will use the hydraulic model
perform the following demand and supply analyses,
to determine the dimensions of the reservoir

(the height will set the HGL required to serve the
demands and meet the updated system criteria):

Scenario 1: 100-percent imported water
Scenario 2: 100-percent groundwater

Scenario 3: Combination of imported and
groundwater. Discussions will be held with the District
to determine the appropriate mixture of supply.

Based on the results of the analyses, Carollo will
determine the size of the reservoir. Carollo will also
use the model to determine the minimum reservoir
capacity that will be needed during the construction
phase.

Replacement Reservoir Layout: Carollo will prepare
a site layout for the proposed reservoir location
showing the connecting pipelines, power and
SCADA, and any other aboveground facilities. Layout
shall consider access for operation and maintenance,
and avoid high traffic areas. The layout shall consider
all existing constraints located on the property such
as site conditions, easements, other utilities, etc.

Construction Cost Estimate and Schedule: Carollo
will prepare an opinion of probable construction cost
estimate broken down by major items of work. The
costs will be inflated to the mid-point of expected
construction. Carollo will also prepare a construction
schedule showing at a minimum, completion of final
design, bidding, award, construction, and

start-up. The schedule will identify key construction
constraints and sequencing to keep existing
customers in service during construction.

CAROLLO / PROPOSAL / JULY 2025

SCOPE OF WORK AND SCHEDULE

At a minimum, the PDR will include the following
Sections:

Section 1: Introduction / Project Overview.
Section 2: Field Investigations / Utility Research.
Section 3: Design Criteria.

Section 4: Civil Site Layouts.

Section 5: Reservoir Sizing, Layouts, and Piping.

Section 6: Reservoir Geotechnical and
Structural Criteria.

Section 7: Environmental Permitting.
Section 8: Construction Cost Estimates.
Section 9: Design and Construction Schedules.

Section 10: Conclusions and Recommendations.

5.2 — Prepare 30% Conceptual
Design Drawings

The PDR will also include a set of drawings that will
present a conceptual (30%) level of the design for the
reservoir site. The conceptual drawings will include:

= Qverall Site Plan.

= Paving Plan.

= Yard Piping Plan.

= Reservoir Structural Top and Bottom plans.

= Reservoir Sections.

= Reservoir Piping connections.

= SCADA Single Line Diagrams.

Below is a list of preliminary drawings/figures that will
be a part of the PDR.

Figure 1: Existing Facility Site Plan.
Figure 2: Existing Facility Yard Piping Plan.
Figure 3: Hydraulic Profile.

Figure 4: Alternative 1 Site Layout — Pre-stressed
Concrete Reservoir Option (1-6.0 MG).

Figure 5: Alternative 2 Site Layout — Pre-stressed
Concrete Reservoir Option (2-3.0 MG).

Figure 6: Alternative 3 Site Layout — Cast-in-Place
Concrete Reservoir Option (6.0 MG).

Figure 7: Site Sections — 1.

Figure 8: Site Sections — 2.
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Figure 9: Alternative 1- Structural Reservoir Plan
and Section.

Figure 10: Alternative 2 - Structural Reservoir Plan
and Section.

Figure 11: Alternative 3 - Structural Reservoir Plan
and Section.

Figure 12: Reservoir Inlet/Outlet and Drain
System Connections.

Figure 13: Reservoir Overflow System Connection.
Figure 14: Reservoir Access Plan and Sections.

Figure 15: SCADA and Single Line Diagrams.

Task 6 — Optional Tasks

6.1 — Prepare and Submit a Second
Technical Memorandum

As an optional task, a second TM may be prepared
and submitted for review showing the results of the
materials analysis and seismic parameters together
to be shown together with proposed plan layouts

Schedule

SCOPE OF WORK AND SCHEDULE

of the site and a discussion of critical issues to be
considered during design. Carollo will evaluate
two to three alternatives in the study if needed. A
recommended site layout will be provided.

6.2 — Prepare Field Investigation
and Geotechnical Report

It has been assumed that the existing field
investigations and Geotechnical report prepared by
Carollo in 2015 will be sufficient for the preliminary
design phase. As an optional task if needed, Carollo
will retain Converse Consultants to provide updated
site investigations and a geotechnical report for the
reservoir site.

6.3 — Demand Projections

If updated existing and future demands are not
available, Carollo will obtain billing records and
planning information to update the demands. Existing
demands will be updated using historical billing data.
To obtain future demand projections, the District will
need to obtain each member agency future water
demand projections through the planning horizon.
We will help coordinate this effort.

We expect to be able to complete the preliminary design within three and
a half months of receiving the notice to proceed, as shown below.

2025
TASKS AUGUST | SEPTEMBER | OCTOBER | NOVEMBER | DECEMBER
Notice to Proceed ©8/18
Task 1.0 - Project Management and Meetings —
11 - Attend Kick-Off Meeting and Progress Meetings OO/ZU o o o119
1.2 - Attend In-Person Review Meetings at PDR Deliverable onn
1.3 - Project Management
1.4 - Quality Assurance and Quality Control -
Task 2.0 - Baseline Research —
2.1- Obtain and Review Available Data, Reports, Plans, Etc.
and Perform Site Visit LEGEND
Task 3.0 - Material Analysis and Seismic Parameters Study ———————— - ?::;mary
3.1- Prepare and Submit a Technical Memorandum — @= Notice to Proceed
3.2 - Prepare and Submit a Second Technical Memorandum — — Meetings
(Optional) o= In-Person Meeting
= Submit Draft PDR
Task 4.0 - Topo Mapping, Surveying, and Geotechnical Studies —— A= Submit Final PDR
41 - Prepare Site Survey of Project Area #
4.2 - Prepare Field Investigation and Geotechnical Report *
(Optional)

Task 5.0 - Prepare a Preliminary Design Report (PDR)

5.1- Prepare a Preliminary Design Report (PDR)

5.2 - Prepare 30% Conceptual Design Drawings

Hl

Submit Draft PDR for District Review

110/31

Submit Final PDR

| A12/5

CAROLLO / PROPOSAL / JULY 2025
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Project Team

Critical to the success of the project is the team of individuals
selected to perform the work. Carollo is ready to partner with

you every step of the way!

Firm Information

Carollo is a full-service, environmental engineering
firm that has been exclusively delivering water
management solutions across the U.S. for 92 years.
Our clients have counted on us to help them meet
public expectations and navigate the increasingly
complex challenges of protecting water resources
and delivering water services that meet regulatory
requirements with innovative technologies and
tailored solutions.

Carollo has more than 1,600 employees, including
more than 600 registered engineers located
throughout the U.S. In California, a staff of more

than 450 professionals is available to support our
proposed local project manager and project engineer
to successfully complete your reservoir seismic
reconstruction project.

Why Carollo is the Right Team

Carollo is a recognized leader in designing and
building water storage and conveyance facilities in
Southern California. A key prerequisite to making
great things happen on a projectis to bring on
personnel who have not only the engineering
experience, but also the technical understanding
and the know-how to deliver sound engineering
practices. Carollo’s role is to deliver your projects to
meet the District’s goals and objectives. We do this
by selecting the right team, with a project manager
who has the personality and ability to build a trusted
relationship with your staff. No team knows more
about reservoirs and can show experience with all
the similar components of the Reservoir Seismic
Reconstruction project. The District can be confident
that our experienced team will apply the options that
are best suited for your project.

Your Project Manager

LOCATION
Los Angeles, CA

Miko Aivazian, PE / Project Manager

PROJECT TEAM

WHY MIKO: Miko has more than 35 years of experience in planning, design,

condition assessment, and construction of facilities for environmental, industrial,
and commercial projects. He has been involved as a Senior Project/Client Manager and
engineer for numerous water/wastewater projects, including planning, study, design and
construction management of pumping stations, reservoirs, conveyance pipelines, and
water and wastewater treatment plants. Reservoirs, pumping stations, and pipelines are in
line with Miko’s past experience. Miko has managed the design and construction of more

than two dozen reservoir projects ranging from 1.0 MG to 55.0 MG.

Miko has served as project manager on the following five most relevant projects:

m City of Pasadena, San Diego City of Redlands, City of Riverside, City of South
California International California California Pasadena, California
WATER DISTRICT Sunset Reservoir Airport, California WWTP Recycled 16 MG Evans Reservoir  Graves Reservoir

Water Reservoir and
Pump Station Project

Replacement Project
— Preliminary
Design Report

Replacement Project, Replacement and
16 MG Linden Reservoir Wellhead Water
Rehabilitation Project Treatment Grand

Cistern C and
Force Main

Quality Assurance/Quality N f
Control & Tech Advisors Principal-in-Charge

Tim Taylor, PE
Mike Dadik, PE, SE

Miko Aivazian, PE

Project Engineer

Matthew Huckaby, PE

Project Manager

Graham Juby, PhD, PE

Our team members are committed
to your project from start to finish
and proposed key personnel will
not be reassigned without prior
EOCWD written approval. Detailed
resumes for our team members
are provided in the Appendix.

Technical Team Subconsultants

Structural - James Doering, PE, SE
Civil/Pipelines - Raphael Bui, PE
Hydraulic Modeling - Adelina Pirijanyan, PE
Electrical/Instrumentation - Chris Loving, PE
Cost Estimating - Rajesh Doppalapudi, PE, BCEE
CAD Lead - Dale Snyder

CAROLLO / PROPOSAL / JULY 2025

Geotechnical - Siva Sivathasan, PhD, PE, GE?
Surveying - Ramon Gonzalez, LSIT?

LEGEND
1- Converse Consultants
2 - Calvada Surveying

= Key Team Member
* = PE outside of California

Reservoir Replacement
Project

LOCATION
Los Angeles, CA

Matthew Huckaby, PE / Project Engineer

WHY MATTHEW: Matthew has 20 years of experience in design of water and

wastewater infrastructure projects, with particular emphasis on structural and seismic
design, hydrologic and hydraulic design, and site layout/horizontal control with a hands-
on approach to managing design plans, specifications, calculations, reports, schedules,
and cost estimates. His experience includes design and engineering services during
construction for reservoirs (precast concrete, cast-in-place concrete, and steel), pump
stations, water and wastewater treatment plants, pipelines, channels, spreading basins
and detention ponds, encompassing wastewater, recycled water, stormwater, and

potable water.
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PROJECT TEAM

Proposed Key Team Members (Continued)

Graham Juby, PhD, PE / Principal-in-Charge

WHY GRAHAM: Graham brings 42 years of proven experience in

planning and designing water and wastewater treatment facilities. He
has worked in Orange County for more than 25 years and has served as
the principal-in-charge or project manager on multiple projects to provide
cost-effective and environmentally conscious solutions to various water
quality issues. Graham was the Project Manager for EOCWD’s 2015-2019

LOCATION Peters Canyon Water Treatment Plant Feasibility Study and Master Plans

Costa Mesa, CA Update Project, which later also included the condition assessment of the
6.0 MG Peters Canyon Reservoir. As such, he has a good understanding
of the District’s water system.

Tim Taylor, PE / QA/QC / Technical Advisor

WHY TIM: Tim is Carollo’s Director of Infrastructure Practice, has served as

project manager for numerous water and wastewater infrastructure and
treatment projects. With more than 35 years of experience in engineering
design, construction, and project management for water distribution
systems, gravity sewer collection systems, pump stations, water and
wastewater treatment facilities, geographic information system (GIS), and
LOCATION modeling projects, Tim is proficient in all aspects of management, technical
engineering, modeling, GIS, and design software. He has designed pipelines
ranging from 12 inches up to 148 inches in diameter, as well as pump stations
ranging in size from a few hundred gpm up to over 100 mgd.

Sacramento, CA

Mike Dadik, PE, SE / QA/QC / Technical Advisor

WHY MIKE: Mike has 32 years of experience in structural design

of water, wastewater, and civil engineering projects, including
rehabilitation and seismic vulnerability assessments. He has overseen the
structural design of numerous projects ranging from large WWTP upgrades
and expansions to pump station seismic retrofits.

LOCATION
Walnut Creek, CA

James Doering, PE, SE / Structural Lead

WHY JAMES: James serves as Carollo’s Chief Structural Engineer
and has more than 30 years of structural design experience,
including structural analysis and design, seismic evaluation and retrofit,
rehabilitation, review, and assessment for water and wastewater
treatment facilities, pump stations and reservoirs. James was the lead
structural engineer for the condition assessment of the 6.0 MG Peters
LOCATION Canyon Reservoir for EOCWD.
Costa Mesa, CA
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PROJECT TEAM

Just Ask Our Clients!

We encourage you to contact these references to verify our responsiveness,
technical expertise, and quality of service on similar projects. The table below
provides reference information for clients with whom our team members have
previously worked on directly relevant projects.

Client/Agency Contact Project Name Team Members
City of Gary Cho, Engineer Sunset Reservoir Replacement | Miko Aivazian (Project Manager);
Pasadena, CA Project — Preliminary Matthew Huckaby (Project
Ph: 626-375-3340 Design Report Engineer); Graham Juby
E: gcho@mwdh2o0.com (Principal-in-Charge); Tim Taylor

(Quality Manager; Raphael Bui

(Civil Site and Pipelines); James
Doering (Structural Lead); Dale
Snyder (CAD Lead)

City of John Farley, Principal Engineer | 16 MG Evans Reservoir Miko Aivazian (Project Manager;
Riverside, CA Replacement Project Matthew Huckaby (Project
Ph: 951-826-5705 16 MG Linden Reservoir Engineer); Raphael Bui (Civil Lead);
E: jfarley@riversideca.gov Rehabilitation Project Dale Snyder (CAD Lead)
City of Fernando Mata, Wastewater WWTP Recycled Water Reservoir | Miko Aivazian (Project Manager);
Redlands, CA Utility Manager and Pump Station Project Graham Juby (Principal-in-Charge);
Ph: 909-841-3142 Tim Taylor (Quality Manager);
E: fmata@cityofredlands.org Raphael Bui (Civil Engineer Lead);
Matthew Huckaby
John Harris, Director of (Project Engineer);
Municipal Utilities & Engineering James Doering (Structural Lead);
Ph: 909-798-7658 Dale Snyder (CAD Lead)
E: jharris@cityofredlands.org
San Diego Brad Kirsch, Project Cistern C and Force Miko Aivazian (Project
International Manager (Sundt) Main Building Manager); Matthew Huckaby
Airport, CA (Project Engineer); Tim Taylor
Ph: 619-572-2711 (Quality Manager); James
E: bskirsch@sundt.com Doering (Structural Lead); Dale
Snyder (CAD Lead)
City of South Anteneh Testaye, Water Graves Reservoir Replacement | Miko Aivazian (Project Manager);
Pasadena, CA Operations Supervisor and Wellhead Water Treatment | Matthew Huckaby (Project
Grand Reservoir Engineer); Raphael Bui (Civil Lead)
Ph: 626-441-4024 Replacement Project

E: atesfaye@
southpasadenaca.gov
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Recent Storage Reservoir Experience

PROJECT EXPERIENCE

Project Elements

The table below presents a sampling of our recent water -
storage reservoir design projects in California. 2
8 c
= o
Q| E
Volume 23 z g8
Client/Project (MG) | Type gl alz & @
City of Redlands - WWTP Recycled Water Tank and Pump Station 2.75 Pre-stressed e o o
San Diego International Airport - Cistern C and Force Main 3.0 Cast-in-Place e o o o
City of Pasadena - Sunset Reservoir Replacement 5.6 Concrete () ()
City of Riverside - Linden Reservoir Rehabilitation 16.0 Cast-in-Place ) )
City of Riverside Public Utilities Department - Evans Reservoir 16.0 Cast-in-Place ()
City of Glendale GWP - Chevy Chase 968 Reservoir 15.0 Cast-in-Place ) )
City of Vallejo - Skyline Reservoir Replacement 6.0 Pre-stressed () ()
Alameda County Water District - Appian Tank Seismic Upgrade 0.8 Steel [ N ) ®
City of Modesto - Industrial Tank 13 4.0 Pre-stressed () e o
City of West Sacramento - Bridge District Water Storage Facility 3.3 Steel ® ®
I On the pages that follow we present five detailed project descriptions that highlight our team's experience.
Sunset Reservoir Replacement Project — Preliminary
Design Report
e — City of Pasadena, CA
The Sunset Reservoir site in Pasadena, located near Sunset
REFERENCE:

Avenue and Mountain Street, is a city-owned property
dedicated to municipal services. The site features two
reservoirs, SR1and SR2, with storage capacities of
5.6 MG and 9.9 MG, respectively, totaling 15.4 MG.
Additional facilities include Sunset Well No. 20, Bangham
Well, the Glorieta Booster Station with three 3,900 gpm
booster pumps, a maintenance facility, a chlorine building,
and a parking lot for city employees. Water is supplied to
both reservoirs from the “A-Basin,” where imported water
from the Metropolitan Water District and groundwater from
Pasadena Water and Power’s wells are blended. The reservoirs
are hydraulically connected and designed to operate together at a
high water elevation of about 945 feet above sea level.

Gary Cho, Engineer
700 N. Alameda Street
Los Angeles, CA 90012
626-375-3340
gcho@mwdh20.com

TEAM INVOLVEMENT:

M. Aivazian, Project Manager
M. Huckaby, Project Engineer
T. Taylor, QA/QC

R. Bui, Civil Site and Pipelines
J. Doering, Structural Lead

D. Snyder, CAD

Carollo evaluated four alternatives and recommended the best value option for
replacement of SR1. Analysis of construction costs and construction duration for
each alternatives was used to determine the best value option. Carollo provided
several conceptual drawings for the four proposed alternatives to be used for
cost comparisons between these options. Carollo submitted a comprehensive
detailed Preliminary Design Report to the City for review and approval.
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16 MG Linden Reservoir Rehabilitation Project
City of Riverside, CA

The Linden Reservoir, originally built in 1927 as a 12 MG concrete-
lined, steel-roofed structure, was upgraded in the 1980s with
a perimeter concrete wall to expand its capacity to 16 MG.
In 2012, the city commissioned a preliminary investigation
and seismic study to assess rehabilitation options for
seismic support and a new roof system. Team members
Miko Aivazian and Matt Huckaby led project tasks
delivering repairs and a new roof on time and within
budget, which is expected to extend the reservoir’s
service life by 60 years.
Tasks included: A physical inspection of the reservoir
interior and exterior including all structural and piping
components; prepared a seismic evaluation; prepared an
earthquake retrofit strategy for the existing reservoir structure;
evaluation of 11 alternatives for the roof replacement; prepared
life cycle analysis for all repair alternatives complete with construction
cost estimates, life expectancy and ranking of alternatives; prepared a Final
Report for recommendations for rehabilitation of the tank structure and
replacement of the existing roof; final design and engineering services for the
reservoir upgrades and the new recommended roof design replacement; and
engineering and inspection services during construction of the upgrades and
roof replacement.

WWTP Recycled Water Tank and Pump Station
City of Redlands, CA

Carollo provided engineering services to the City of Redlands for a

2.75 MG circular pre-stressed concrete recycled water reservoir

and a 10 MG per day pump station at the Redlands Wastewater

Treatment Facility. The reservoir, partially buried with a 125-foot
diameter and 30-foot water depth, required Federal Aviation
Administration review due to its proximity to San Bernardino
International Airport.

The pump station features a 3+1 vertical turbine pump
configuration at grade, located adjacent to the reservoir.
Carollo prepared a Reservoir Alternatives Technical

Memorandum, evaluating several options, including welded
steel, cast-in-place, and pre-stressed concrete reservoirs,
ultimately selecting the single circular pre-stressed concrete
reservoir. Two pump station alternatives were considered, with the

preferred solution being a new 10-mgd pump station and conversion of

existing pumps to low head.

A Hydraulic Model Analysis Project Memorandum was developed to assess
system configurations and impacts on Southern California Edison and Zone 1350
users, supporting the evaluation and final design.

CAROLLO / PROPOSAL / JULY 2025

PROJECT EXPERIENCE

REFERENCE:

John Farley, Principal Engineer
3750 University Avenue, 3rd Floor
Riverside, CA 92501
951-826-5705
jfarley@riversideca.gov

TEAM INVOLVEMENT:

M. Aivazian, Project Manager
M. Huckaby, Project Engineer
R. Bui, Civil Site and Pipelines
D. Snyder, CAD Lead

REFERENCE:

John Harris

35 Cajon Street, Suite 15A
Redlands, CA 92373
909-798-7658
jharris@cityofredlands.org

TEAM INVOLVEMENT:

M. Aivazian, Project Manager
M. Huckaby, Project Engineer
G. Juby, Principal-in-Charge
T. Taylor, QA/QC

R. Bui, Civil Site and Pipelines
J. Doering, Structural Lead

D. Snyder, CAD
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3.0 MG Cistern C and Force Main

San Diego International Airport, CA

Carollo was engaged by Sundt Construction, Inc. to provide
design and engineering services during construction of Cistern
“C,” a stormwater storage tank at San Diego International
Airport, as outlined in the 2018 Stormwater Master Plan. The
project, developed for the San Diego Airport Authority,
aimed to capture and reuse stormwater runoff from 77.9
acres, achieving an 85% capture rate as validated by
Carollo’s hydrology model. Runoff is conveyed to Cistern
“C” through 24- to 54-inch diameter reinforced concrete
pipe storm drains. The cistern, with a 3.0-million-gallon
storage capacity, features an inlet pipe, overflow system,
and two submersible pumps with a combined average
pumping capacity of 130 gallons per minute, discharging to
existing bio-swales near the Rental Car Center.

Carollo’s responsibilities included the structural design of the
cast-in-place, 160-foot diameter circular tank, which incorporates 32
interior columns and a top deck engineered for traffic loading, as
the cistern is located beneath a parking area. Additionally, Carollo
designed a 20-by-20-foot masonry forcemain building adjacent to the
cistern, housing valving, flowmeter, electrical panels, and a sodium
hypochlorite chemical feed system. Carollo provided construction
administration services for the project.

This project was published in the January/February 2021 edition of
Airportimprovements.com magazine. Sean the AR Code or click the
image to the right o be directed to the website article.

1.2 MG Graves Reservoir
City of South Pasadena, CA

The existing site consisted of a 1.0 MG reservoir with two

submersible pumps, a chlorination system, concrete sandbox,

electrical control room, and groundwater Well No. 2. The

reservoir and associated facilities, except for the Well

No. 2, were demolished and replaced with a new 1.2 MG
cast-in-place concrete reservoir with a sound-attenuated
pump house, electrical room, onsite sodium hypochlorite
generation room, wellhead treatment system, landscaping/
irrigation, and site improvements. Our team performed
site investigation, CEQA permitting, pre-design, and final

design services for this project.

Due to site constraints and residential homes surrounding
the site on three sides, the facilities were designed to minimize
== visual and environmental impacts while maximizing storage
capacity. Structural requirements accommodated the extreme seismic
characteristics of the area. The pumping station uses two 1,400-gpm vertical
turbine pumps. The new reservoir is a rectangular cast-in-place concrete, flat-
bottom, partially buried reservoir

CAROLLO / PROPOSAL / JULY 2025

PROJECT EXPERIENCE

REFERENCE:

Brad Kirsch, Project Manager
(Sundt)

1660 Hotel Circle N, Suite 400
San Diego, CA 92108
619-572-2711
bskirsch@sundt.com

TEAM INVOLVEMENT:

M. Aivazian, Project Manager
M. Huckaby, Project Engineer
T. Taylor, QA/QC

R. Bui, Civil Site and Pipelines
J. Doering, Structural Lead

REFERENCE:

Anteneh Testaye, Water
Operations Supervisor

416 Garfield Avenue

South Pasadena, CA 91030
626-441-4024
atesfaye@southpasadenaca.gov

TEAM INVOLVEMENT:

M. Aivazian, Project Manager
M. Huckaby, Project Engineer
R. Bui, Civil Site and Pipelines
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https://airportimprovement.com/article/san-diego-int-l-captures-stormwater-runoff-reuse-rental-car-center/

DISCLOSURE OF JOINT VENTURE / CONFLICT OF INTEREST / INSURANCE

Disclosure of Joint Venture and/or

Proposed Subcontract Arrangements
Partnership with a Purpose

We recognize that our individual team members are the critical element for successful project
delivery. We have complemented our team with two key subconsultants that bring the right mix
of knowledge, experience, and broaden our bench of experts to hit the ground running.

Converse Cal Vada Surveying,
@ Eiﬁiﬂ“!ﬁfﬁi.ﬁ?ﬂﬁﬁ"""”‘5 Consultants an CHL VﬂDﬂ Inc. has been providing
@ Matonas Tosing & mapecion Services employee-owned SURVEYING, INC. land surveying services

geotechnical and such as preparing
geological engineering corporation, has been a easements descriptions, exhibits, right-of-way maps,
consistent presence on the annual ENR Top 500 boundary surveys, topography, construction staking,
Design Engineering Firms list. Since 1946 the firm as-builts, and pothole location data for more than 35
has provided professional services in the fields of years. Cal Vada’s long-standing philosophy has been
geotechnical engineering, engineering geology, to utilize the most advanced surveying technology
groundwater sciences, environmental sciences and available to produce highly accurate results for their
soils and materials testing and inspection. clients, and set the standard for excellence within the

surveying industry.

Conflict of Interest

We are familiar with applicable conflict of interest laws and requirements. Neither
our firm nor any of our employees or subconsultants involved on this project has
any apparent or potential conflict of interest that would preclude working on this

project, nor do we expect any future conflicts of interest with the District.

Insurance

Carollo maintains insurance to protect both our client and our firm against the types of claims that may be
alleged to result from our services on this project. Carollo carries the following insurance:

Coverage Limits Carrier
General Liability $2,000,000 per occurrence Zurich American Insurance Company
$4,000,000 aggregate
Workers’ Compensation | Statutory Zurich American Insurance Company
Employers Liability $1,000,000 Zurich American Insurance Company
Automobile $2,000,000 combined single limit Zurich American Insurance Company
Professional Liability In excess of $5,000,000 each claim Allied World Surplus Lines Insurance Company
Umbrella In excess of $5,000,000 per occurrence American Guarantee & Liability Insurance Company

. . . Current as of 07/07/2025
Insurance Broker for all insurance policies:

Lockton Companies / 444 W. 47th St., Ste. 900 / Kansas City, MO 64112-1906 / 816-960-9000
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EDUCATION

BS Technology, University
of Houston, 1984

MS Environmental
Engineering, Loyola
Marymount University,
1997

LICENSES
Civil Engineer, California,
Nevada

Megerdich "Miko" Aivazian, PE

Miko Aivazian has more than 35 years of experience in marketing, planning, design, and
construction of facilities for environmental, industrial, and commercial projects. He has
been involved as a senior project/client manager and engineer for several
water/wastewater projects for more than 32 years, including planning, study, design and
construction management of pumping stations, reservoirs, pipelines, and water and
wastewater treatment plants. He has managed the design and construction of many
projects for major Southern California clients and has been involved on several design-

build projects.

RELEVANT EXPERIENCE

> Project manager for the City of
Pasadena, California, Replacement of
the Sunset Reservoir preliminary
design project. The project involved the
seismic/structural evaluation of a 5.6-
MG elliptical-shaped reservoir with a
hopper bottom and wood-framed roof
originally constructed in 1888.
Operational strategies,
rehabilitation/retrofit, and replacement
alternatives were considered. Findings
and recommendations were presented
in a report with conceptual level cost
estimates.

> Project manager for the City of
Redlands, California, Recycled Water
Reservoir Storage to provide design of
a 2.7 MG prestressed recycled water
reservoir and a new pump station to
comply with Title 22 requirements
allowing for extended use of the water.
Project includes hydraulic analysis to
determine necessary modifications and
confirm reservoir sizing. In addition,
Carollo is evaluating construction
alternatives for the reservoirs and
conducting water quality analysis to
assess the need for additional
disinfection to achieve desired residuals
in the distribution system.

> Project manager for the Linden
Reservoir Rehabilitation Project for the
City of Riverside Public Utilities,
California. This $5.4 million project
consisted of preliminary engineering
services to provide structural/seismic

analysis of the existing tank structure
and demolition of the existing 16 million
gallon reservoir steel roof and replacing
it with a new pre-manufactured
aluminum roof system. The existing
reservoir roof has an area of over
100,000 square feet. This project started
with evaluation of eleven different roof
options and finally selecting the
aluminum roof system as the preferred
option. The project was then moved into
the final design phase. Miko
coordinated the design of the reservoir
seismic upgrades and the new
aluminum roof system with the roof
manufacturer. There were several other
improvements that were required prior
to installing the new roof system such as
the demolition and removal of the
existing roof system including interior
concrete columns; the removal of four
sections of the existing concrete
perimeter walls in order to provide
upgraded seismic load transfer
connections for the new roof system;
and improvements to existing reservoir
interior including crack repair, joint
sealant, piping modifications and
improvements. Miko managed this
project through construction by
providing engineering and inspection
services during construction. The
reservoir inlet/outlet and overflow were
also upgraded as part of the
improvements. The project was
successfully completed within schedule
and budget.



Megerdich "Miko" Aivazian, PE

> Project manager for the San Diego
International Airport/Sundt
Stormwater Design-Build Validation
Phase for the San Diego International
Airport (SDIA); California. Carollo was
hired by Sundt Construction, Inc. to
provide design and engineering services
during construction for the proposed
stormwater storage tank known as
Cistern “C". The Cistern C sizing was
based on the Strategic Stormwater
Master Plan (SSMP) recommendations —
Capture and Reuse Project developed
for the San Diego Airport Authority. As
part of the project, Carollo validated the
hydrology model with an 85-percent
capture rate. The Cistern C was sized for
3.0 MG storage capacity and included an
inlet pipe, overflow system and two
submersible pumps with an average 130
gpm serving as the cistern outlet
system. Carollo was also responsible for
the structural design of the cistern that
included a cast-in-place circular tank
with a diameter of approximately 160
feet. The cistern also included 32 interior
columns and a top deck that was
designed for traffic loading due to the
cistern location under the existing
parking area. Miko coordinated the
sizing and design efforts during the
schematic design, design development,
construction documents phases with the
DB team and the Airport Authority and
is now working on the construction
phase of this project.

> Project manager, Graves Reservoir
and Pump Station Replacement
Project, San Marino, California, City of
South Pasadena. Constructed in the
early 1900s, the existing reservoir is in
need of replacement. The reservoir and
associated facilities, except for the Well
No. 2, are to be demolished and
replaced with a new 1.2 MG cast-in-
place concrete reservoir, sound-
attenuated pump house, electrical room,

chlorine room with onsite sodium
hypochlorite generation system,
wellhead treatment system,
landscaping/irrigation, and site
improvements. The pumping station
utilizes two vertical turbine pumps with
each pump having a rated capacity of
1,400 gpm. The new reservoir is a
rectangular cast-in-place concrete, flat-
bottom, partially buried reservoir and is
120-feet long by 120-feet wide with a
water depth of 12-feet. Responsibilities
included design management;
preparation of a preliminary design
report, a technical memorandum
detailing a visual inspection of the
reservoir and recommended
improvements, a California
Environmental Quality Act (CEQA) Initial
Study and Mitigated Negative
Declaration; and coordination with the
Drinking Water State Revolving Fund
(DWSREF) for state funding.

> Project manager for the 55-MG
Elysian Reservoir for the City of Los
Angeles Department of Water and
Power, California. This project included
design of a 55-million-gallon cast-in-
place fully buried concrete reservoir
within the footprint of the existing open
basin reservoir. The design included a
complete package for civil/structural
and mechanical disciplines. The
proposed reservoir was a hopper
bottom type in order to reduce the
perimeter wall heights and therefore
reducing construction cost. The design
also included site grading and drainage
design. Miko worked closely with
LADWP during the design phase and
arranged two workshop meetings with
LADWP staff in order to speed up the
decision making process for several
elements of the reservoir. The 30-
percent design package was delivered
successfully to LADWP for review in
March of 2011.



EDUCATION

BS Civil Engineering,
University of Louisiana,
Lafayette, 2005

LICENSES

Civil Engineer, California

Matthew B. Huckaby, PE

Matt Huckaby has an extensive background in structural and civil design for water and
wastewater infrastructure, with particular emphasis on structural and seismic design,
hydrologic and hydraulic design, site layout/horizontal control and storm water mitigation
with a hands-on approach to preparation of design plans, specifications, calculations,
reports, schedules and cost estimates. He has practiced as a senior project engineer and
civil/structural task leader for multiple projects. His experience includes design of
reservoirs (concrete and steel), pump stations, water and wastewater treatment plants,
spreading basins and detention ponds, pipelines, channels and culverts, junction and
diversion structures, manholes and catch basins, encompassing stormwater, wastewater,

recycled water, and potable water.

RELEVANT EXPERIENCE

> Project engineer for the City of
Pasadena, California, Replacement of
the Sunset Reservoir preliminary
design project. The project involved the
seismic/structural evaluation of a 5.6-
MG elliptical-shaped reservoir with a
hopper bottom and wood-framed roof
originally constructed in 1888.
Operational strategies,
rehabilitation/retrofit, and replacement
alternatives were considered. Findings
and recommendations were presented
in a report with conceptual level cost
estimates.

> Project engineer for the Linden
Reservoir Rehabilitation Project for the
City of Riverside Public Utilities,
California. This $5.4 million project
consisted of preliminary engineering
services to provide structural/seismic
analysis of the existing tank structure
and demolition of the existing 16 million
gallon reservoir steel roof and replacing
it with a new pre-manufactured
aluminum roof system. The existing
reservoir roof has an area of over
100,000 square feet. This project started
with evaluation of eleven different roof
options and finally selecting the
aluminum roof system as the preferred
option. The project was then moved into
the final design phase. There were
several other improvements that were
required prior to installing the new roof
system such as the demolition and

removal of the existing roof system
including interior concrete columns; the
removal of four sections of the existing
concrete perimeter walls in order to
provide upgraded seismic load transfer
connections for the new roof system;
and improvements to existing reservoir
interior including crack repair, joint
sealant, piping modifications and
improvements. The reservoir inlet/outlet
and overflow were also upgraded as
part of the improvements. The project
was successfully completed within
schedule and budget.

> Project engineer for the City of
Redlands, California, Recycled Water
Reservoir Storage to provide design of
a 2.7 MG prestressed recycled water
reservoir and a new pump station to
comply with Title 22 requirements
allowing for extended use of the water.
Project includes hydraulic analysis to
determine necessary modifications and
confirm reservoir sizing. In addition,
Carollo is evaluating construction
alternatives for the reservoirs and
conducting water quality analysis to
assess need for additional disinfection
to achieve desired residuals in the
distribution system.

> Project engineer for the San Diego
International Airport/Sundt
Stormwater Design-Build Validation
Phase for the San Diego International
Airport (SDIA); California. Carollo was



Matthew B. Huckaby, PE

hired by Sundt Construction, Inc. to
provide design and engineering services
during construction for the proposed
stormwater storage tank known as
Cistern “C". The Cistern C sizing was
based on the Strategic Stormwater
Master Plan (SSMP) recommendations —
Capture and Reuse Project developed
for the San Diego Airport Authority. As
part of the project, Carollo validate the
hydrology model with an 85% capture
rate. The Cistern C was sized for 3.0 MG
storage capacity and included an inlet
pipe, overflow system and two
submersible pumps with an average 130
gpm serving as the cistern outlet
system. Carollo was also responsible for
the structural design of the cistern that
included a cast-in-place circular tank
with a diameter of approximately 160-
feet. The cistern also included 32 interior
columns and a top deck that was
designed for traffic loading due to the
cistern location under the existing
parking area.

> Supervising project engineer,
Graves Reservoir and Pump Station
Replacement Project, San Marino,
California, City of South Pasadena.
Constructed in the early 1900s, the
existing reservoir is in need of
replacement. The reservoir and
associated facilities, except for the Well
No. 2, are to be demolished and
replaced with a new 1.2 MG cast-in-
place concrete reservoir, sound-
attenuated pump house, electrical room,
chlorine room with onsite sodium
hypochlorite generation system,
wellhead treatment system,
landscapingy/irrigation, and site
improvements. The pumping station
utilizes two vertical turbine pumps with
each pump having a rated capacity of
1,400 gpm. The new reservoir is a
rectangular cast-in-place concrete, flat-
bottom, partially buried reservoir and is

120-feet long by 120-feet wide with a
water depth of 12-feet. Responsibilities
included design management;
preparation of a preliminary design
report, a technical memorandum
detailing a visual inspection of the
reservoir and recommended
improvements, a California
Environmental Quality Act (CEQA) Initial
Study and Mitigated Negative
Declaration; and coordination with the
Drinking Water State Revolving Fund
(DWSREF) for state funding.

> Supervising project engineer,
Diamond Regional Sewer Lift Station
(DRSLS) and Dual Forcemains (DFM)
Project, Elsinore Valley Municipal
Water District (EVMWD), California. The
proposed DRSLS will be designed to
receive raw wastewater and pump it
through a new parallel dual 16-inch and
24-inch forcemain system (DFM) and
discharge the sewage to an existing
junction structure located on Lakeshore
Drive near EIm Street that connects to
the existing 54-inch gravity sewer
pipeline along Lakeshore Drive. The
2016 Master Plan identified the
proposed DRSLS to serve as the regional
wastewater lift station and have the
ultimate capacity of 19.9 million gallons
per day (MGD) peak design flow (PDF)
or peak hourly wet weather flow
(PHWWF) at year 2040 with an
anticipated initial average inflow of
ADWEF (Phase 1) of 3.0 MGD and PWWF
of 9.0 MGD. The ultimate goal of the
project is to eliminate the following
three (3) existing lift stations: Summerly
Interim Lift Station; B-2 lift station; and
Back Basin Groundwater Treatment
Plant Lift Station (BBGWTPLS). Mr.
Huckaby is the project engineer for this
project.
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Graham J.G. Juby, PhD, PE

Dr. Graham Juby, a vice president with Carollo Engineers, has 42 years of experience in
planning, testing, and process design for water and wastewater treatment facilities, with
an emphasis on water reuse. He has focused on advanced treatment processes such as
low- and high-pressure membrane systems (microfiltration and reverse osmosis),
nutrient removal, and the application of ozone, granular activated carbon (GAC),
biological filtration, ion exchange, and ultraviolet (UV). His background in these
technologies includes both pilot plant and full-scale design experience. His experience
also includes many planning projects. He has also been involved with several fast-track

and alternative delivery projects.

RELEVANT EXPERIENCE

> Principal-in-charge for the City of
Redlands, California, Recycled Water
Reservoir Storage to provide design of
a 2.7 MG prestressed recycled water
reservoir and a new pump station to
comply with Title 22 requirements
allowing for extended use of the water.
Project includes hydraulic analysis to
determine necessary modifications and
confirm reservoir sizing. In addition,
Carollo is evaluating construction
alternatives for the reservoirs and
conducting water quality analysis to
assess need for additional disinfection to
achieve desired residuals in the
distribution system.

> Project manager for the 2019 Water
System Master Plans for East Orange
County Water District, California. The
master planning effort included a 20-year
outlook for both the wholesale and retail
zones for the District. The project also
included the preliminary design of a new
replacement water treatment plant for
the District, and a condition assessment
of two existing reservoirs.

> Project manager for the Structural
Evaluation of Peters Canyon Reservoir
for East Orange County Water District
in Orange, California. The project
involved the structural evaluation of a
6.0-MG, rectangular hopper-bottom cast-
in-place concrete reservoir with a wood-
framed roof that was originally
constructed circa 1963. Operational

strategies, rehabilitation, and
replacement alternatives were
considered. Construction drawings were
then prepared to address roof framing
vulnerabilities and corrosion.

> Project manager for the 2016 Peters
Canyon Water Treatment Plant
(PCWTP) Feasibility Project for East
Orange County Water District,
California. The project evaluated the
technical and financial feasibility of
constructing a new PCWTP to treat a
blend of Lake Mathews water (which can
be a blend of Colorado River Water and
State Water Project water) and water off
the Baker Pipeline. Nine treatment trains
were evaluated including both MF/UF
membrane treatment, and ozone
followed by direct filtration. Multiple
selection criteria were identified, and
weighting factors were developed using
the paired-wise selection approach and
used to select the preferred treatment
approach. The conceptual design of a
new 6 mgd treatment facility was
developed together with capital and
O&M costs that were used for the
financial analysis.

> Principal-in-Charge for the
Reservoirs Assessment Project for the
City of Redlands, California. The project
involved the visual assessment and
structural evaluation of four of the City’s
largest buried and partially buried
concrete reservoirs. Finite element
analysis was used to help determine the



Graham J.G. Juby, PhD, PE

cause of significant concrete spalling and
cracking of the roof structure, which was
attributed to thermal expansion and
contraction.

> Principal-in-charge for a reservoir
rehabilitation project for the City of
Torrance, California. The project involves
hydraulic analysis of the distribution
system, design of a reservoir mixing
manifold, and structural rehabilitation
recommendations for 10-MG and 18-MG
reservoirs. A focus of the project is
prevention of nitrification in the reservoirs
and distribution system.

> Principal-in-charge for the 2014 and
2024 Water System Master Plans for
Mesa Water District, California. This
assignment involves demand projections,
water supply analysis, hydraulic model
update and calibration, extensive field
condition assessment, and development
of an optimization model. As part of the
field condition assessment, all water
system facilities (8 groundwater wells, 1
treatment plant, 2 reservoirs, 2 booster
stations, and imported water
connections) were visited. In addition, 2
miles of non-destructive pipeline testing
was done. The findings of the modeling
and condition assessment analysis were
combined into a comprehensive CIP and
water master plan report.

> Principal-in-charge for the system-
wide IDSE evaluation study for the City
of Redlands, California. The project
involved developing a final plan for the
Initial Distribution System Evaluation
(IDSE) for Compliance with the Stage 2
Disinfectants and Disinfection By-
Products Rule (Stage 2 D/DBP). The City
obtains its water from the Santa Ana
River, Mill Creek, and groundwater. When
required, California State Water Project
can also be used, and is treated at either
one of the plants. The entry points to the
distribution system for both plants are

not immediately next the plant, but
further away: the main entry point for
Hinckley plant is Highland Reservoir,
whereas the main entry point for Tate
plant is Country Club Reservair. Sites
representing high concentrations of DBPs
were selected by considering (a)
configuration of the distribution system,
(b) different pressure zones, (c) the
possibility of using an existing TCR
compliance monitoring site, (d) 2001
through 2006 data obtained from
additional DBP sampling effort, (e)
disinfectant residual data collected at the
TCR compliance sampling locations
during 2005 and 2006, and (f) distribution
system HPC data for 2005 and 2006.

> Project manager for the Colored
Water Project, in the role of the
owner's engineer, for the Mesa
Consolidated Water District, California.
The project involved the preliminary
design (approximately 30 percent design)
and design/build/bid documents and
specifications for a new treatment facility
to remove the natural color from
groundwater. The project included pre-
qualification of design-build teams as
well as pre-qualification of major
equipment manufacturers. The project
also included a 1.25-million-gallon
reservoir and high lift pump station and
an evaluation of nanofiltration as an
alternative treatment process. Also
included was design criteria development
for a 15-t/d liquid oxygen (LOX) storage,
evaporation, and delivery system. Carollo
was retained during the construction
phase to confirm the predesign concepts
were provided by the design/builder.
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Tim F. Taylor, PE

Tim Taylor, Carollo’s Director of Infrastructure Practice, has served as project manager
for numerous water and wastewater infrastructure and treatment projects. With 39 years
of experience in engineering design, construction, and project management for water
distribution systems, gravity sewer collection systems, pump stations, water and
wastewater treatment facilities, geographic information system (GIS), and modeling
projects, Tim is proficient in all aspects of management, technical engineering,
modeling, GIS, and design software. He has designed pipelines ranging from 12 inches
up to 148 inches in diameter, as well as pump stations ranging in capacity from a few

hundred gpm up to over 100 mgd.

RELEVANT EXPERIENCE

> QA/QC for the City of Pasadena,
California, Replacement of the Sunset
Reservoir preliminary design project.
The project involved the
seismic/structural evaluation of a 5.6-
MG elliptical-shaped reservoir with a
hopper bottom and wood-framed roof
originally constructed in 1888.
Operational strategies,
rehabilitation/retrofit, and replacement
alternatives were considered. Findings
and recommendations were presented
in a report with conceptual level cost
estimates.

> QA/QC for the City of Redlands,
California, Recycled Water Reservoir
Storage to provide design of a 2.7 MG
prestressed recycled water reservoir and a
new pump station to comply with Title 22
requirements allowing for extended use
of the water. Project includes hydraulic
analysis to determine necessary
modifications and confirm reservoir
sizing. In addition, Carollo is evaluating
construction alternatives for the
reservoirs and conducting water quality
analysis to assess need for additional
disinfection to achieve desired residuals
in the distribution system.

> QA/QC for the San Diego
International Airport/Sundt
Stormwater Design-Build Validation
Phase for the San Diego International
Airport (SDIA); California. Carollo was
hired by Sundt Construction, Inc. to

provide design and engineering services
during construction for the proposed
stormwater storage tank known as
Cistern "C". The Cistern C sizing was
based on the Strategic Stormwater
Master Plan (SSMP) recommendations —
Capture and Reuse Project developed
for the San Diego Airport Authority. As
part of the project, Carollo validate the
hydrology model with an 85% capture
rate. The Cistern C was sized for 3.0 MG
storage capacity and included an inlet
pipe, overflow system and two
submersible pumps with an average 130
gpm serving as the cistern outlet
system. Carollo was also responsible for
the structural design of the cistern that
included a cast-in-place circular tank
with a diameter of approximately 160-
feet. The cistern also included 32 interior
columns and a top deck that was
designed for traffic loading due to the
cistern location under the existing
parking area.

> QA/QC for the City of Turlock,
California, Surface Water Distribution
System Improvements. The project
included preliminary and final design of
a 2.5-MG reservoir, 14-mgd booster
pump station, hydraulic modeling,
distribution system improvements,
overall program management services,
and equipment pre-purchase. The
purpose of the project is to incorporate
10 mgd (initial) and 30 mgd (ultimate) of
a new surface water supply from the
Stanislaus Regional Water Authority into
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Tim F. Taylor, PE

the City's potable water distribution
system.

> Quality manager for the City of
Redlands, California, Tate Water
Treatment Plant Raw Water Influent
Line. Project includes planning and
design for replacement of the existing
transmission line at the WTP to provide
water supply reliability. Team is
evaluating three alternative alignments
with considerations for potential
permitting impacts and local land
owners whose property the line passes
through.

> Technical advisor for the City of
Yuba City, California, Sanborn
Reservoir and Pump Station. The
project involved design of a new 3.5-MG
potable water reservoir and 12-mgd
pump station to support an area of the
City's water system that was converted
to a surface water supply from the City's
existing water treatment plant to
eliminate the use of groundwater wells.
A new 30-inch pipeline was routed from
the plant to the reservoir and pump
station. The 3.5-MG welded steel
reservoir was designed with new
flexibility requirements for all piping
connections, in accordance with the
2007 California Building Code
requirements. Carollo’s design provided
the needed connection flexibility within
the smallest footprint possible.

> Technical advisor for the City of
Turlock, California, T-SW and T-SE
Water Reservoirs and Pump Stations.
The project involved design of two new
1.0-MG water tanks and two 7.7-mgd
pump stations to enhance system
capacity and reliability in meeting fire
flow demands and peak hour flows.

> Technical advisor for the City of
Auburn, Washington, Academy and
Lakeland Hills Booster Pump Stations.
The project included two new booster

pump stations to meet maximum day
and fire flow demands for two of the
City’s service areas. An extensive
preliminary design and alternatives
analysis was performed to select the site
for each facility and size the pump
stations. The Academy pump station
includes a 500-gpm domestic pump and
a 1,500-gpm fire pump, and the
Lakeland pump station includes an 800-
gpm domestic pump and a 3,125-gpm
fire pump.

> Technical reviewer for the City of
West Sacramento, California, Bridge
District Water Storage Facility. The
project involved design of a dual-
purpose water storage facility and
neighborhood park to provide essential
infrastructure for the Ironworks
development, future development
within the Bridge District, and the north
part of the City. The storage tank and
booster pump station are required for
emergency, operational, fire flow, and
domestic potable water storage for the
new Bridge District development. The
Bridge District Water Storage Facility
includes a 3.1-MG steel storage tank
and a pump station with a firm capacity
of 3,000 gpm (4.32 mgd).

> Project manager for the Monterey
County Resource Management Agency,
California, San Jerardo Cooperative
Water System Improvements. The
project involved design of a 120-gpm
domestic water booster pump station;
475-foot deep, 250-gpm groundwater
well; 1,500-gpm diesel engine driven fire
pump station; approximately 12,000 feet
of 6-inch-diameter water transmission
main; and 285,000-gallon storage
reservoir. Tasks included coordination of
multiple county agencies and
subconsultants, as well as technical
support to facilitate permits, easements,
environmental clearance, and land
acquisition.
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Michael E. Dadik, PE, SE, P.Eng.

Mike Dadik, a principal structural engineer and vice president with Carollo, has 34 years
of experience in structural design of water, wastewater, transportation, and civil
engineering projects. Since joining Carollo, he has overseen the structural design of
numerous projects ranging from water and wastewater treatment plant construction
and expansion to pump station seismic retrofits. Mike has extensive experience in
rehabilitation and seismic vulnerability assessments. He also has extensive experience in
coating and corrosion control and is Carollo’s coating specialist responsible for
maintenance of our coatings and finishes specifications.

RELEVANT EXPERIENCE

> Technical reviewer for the City of
Turlock, California, Surface Water
Distribution System Improvements,
which integrates the surface water into
the existing potable water distribution
system. The project includes
approximately 9,000 feet of 24- to 42-
inch-diameter transmission main, 2.3-
MG storage reservoir, 14.3-mgd
(expandable to 35 mgd) booster pump
station, and associated SCADA and
other ancillary facilities. Carollo is
providing all mechanical and EI&C
design for the project. Project elements
will be primarily constructed in a
developed urban area. Public outreach,
aesthetics of aboveground elements,
utility coordination, and traffic control
during construction are all key project
considerations.

> Technical advisor for Shea
Homes/Western Summit Constructors’
Mountain House, California, Tank
Design. The project involved a new 6.2-
MG steel tank and conversion of a 4-MG
tank to finished water service.

> Project manager for Mountain
House Developers Water Treatment
Plant Raw Water Storage Tank
Conversion. Carollo prepared a site
planning study for buildout of the
Mountain House Water Treatment Plant
site. Services included planning for
additional finished water storage.
Carollo evaluated the feasibility of
adding a new 6.2-MG steel water tank

and conversion of an existing raw water
tank to potable use to meet growing
demands for emergency, operational,
and fire flow demands. Carollo was then
retained to convert the existing 4.0-MG
raw water storage tank into a potable
water reservoir that could be operated
in series or in parallel with the previously
constructed 4.0-MG potable water
storage tank. This work included added
a roof to the converted tank,
strengthening the tank’s lower shell
plate, and improvements to meet CDPH
requirements.

> Project manager for Alameda
County Water District, California,
Vineyard Heights Tank Seismic
Upgrade. Following evaluation of
retrofit and replacement alternatives, a
retrofit was selected for this 0.5-MG
steel tank. Construction involved
replacing the tank lower shell course
and anchoring the tank to a new
foundation. The tank is the only water
storage in the pressure zone requiring
temporary backup power and pumping
to maintain reliable service. The
aggressive schedule of this $1 million
project was 12 months from preliminary
design notice to proceed to end of
construction.

> Project manager for Alameda
County Water District, California,
Appian Tank Upgrade. Project elements
include replacement of the steel 0.75-
MG steel tank and 3500 feet of
transmission pipeline, and access road
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upgrades traversing upland grass
habitat. The tank is the only water
storage in the pressure zone requiring
temporary backup power and pumping
to maintain reliable service.

> Structural engineer for design of a
seismic retrofit of the Mallard Reservoir
inlet/outlet tower as part of the Raw
Water Seismic Improvements for the
Contra Costa Water District, Concord,
California. This project involved
substantial modifications to the 75-year-
old inlet/outlet tower located in the
reservoir.

> Structural engineer for the seismic
retrofit of the Contra Costa Water
District, California, Treatment Water
Facilities Improvement Program. Work
included condition assessment and
seismic evaluation of a buried concrete
reservoir, an above-ground steel
reservoir, two pump stations, and
associated electric and equipment
buildings. Following the seismic
evaluation, recommendations were
made for retrofit strategies satisfying the
client’s budget and performance goals.

> Structural engineer for the City of
West Sacramento, California, Bridge
District Pump Station, Reservoir, and
Park. Work included design of a 3-MG
water storage tank, 3,000-gpm booster
pump station and a municipal park to
serve the new Bridge District
development. This required coordinating
aesthetic treatment of the tank and
pump station to compliment the
neighboring subdivision.

> Structural engineer for the Contra
Costa Water District, California, Treated
Water Facilities Improvements. Work
included seismic evaluation of the Lime
Ridge Reservoir, a 4-MG buried cast-in-
place concrete reservoir.

> Structural engineer for the Contra
Costa Water District, California, Raw
Water Improvements. Work included
seismic evaluation and
recommendations, cathodic protection
system upgrade, and construction
documents for the District’s Elderwood
Reservoir, a 1.7-MG welded steel
reservoir.

> Structural engineer for the Contra
Costa Water District, California, Raw
Water Seismic Improvements. Work
involved extensive modifications to the
Mallard Reservoir inlet/outlet structure,
a new reservoir drain energy dissipater,
and Contra Costa Canal turnout
structure modifications.

> Structural engineer for the
Sacramento Regional County
Sanitation District, California,
EchoWater Project Flow Equalization
Project (FEQ). FEQ will provide an
additional 110 MG of storage capacity
for the facility. Additional features
include roller-compacted concrete lined
basins, spillways and interconnections
structures, 84-inch diameter final
effluent distribution pipeline, underdrain
pump station, and basin washdown
system. The washdown system consists
of manual and automated water
cannons for efficient washdown of the
over 60 acres of basin area.

> Structural engineer for the
California Department of Corrections
and Rehabilitation California Men'’s
Colony Water Distribution System
Replacement. This project included
design for replacement of more than
112,000 feet of distribution piping, eight
pipe bridges ranging from 65 feet to
214 feet long, two booster pump
stations, and reservoir modifications.
Responsible for development of
structural plans, specifications, and cost
estimating.
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James A. Doering, PE, SE

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 30 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 Seismic
Evaluation of Sunset Reservoir No. 1 for
Pasadena Water and Power, California.
The project involved the
seismic/structural evaluation of a 5.6
million gallon, elliptical-shaped reservoir
with a hopper bottom and wood-framed
roof originally constructed in 1888.
Operational strategies,
rehabilitation/retrofit, and replacement
alternatives were considered. Findings
and recommendations were presented
in a report with conceptual level cost
estimates.

> Structural engineer for the City of
Redlands, WWTP Recycled Water
Reservoir Project. The project involved
the preliminary and final design of (2)
2.75 MG recycled water reservoirs. The
reservoirs were designed to be 125-ft
diameter x 45-ft tall prestressed
concrete tanks, partially buried with
concrete domes.

> Structural engineer for the 3.1-
million-gallon stormwater tank (Cistern
C) at the San Diego International
Airport (Lindbergh Field). The design-
build project included a circular, buried,
cast-in-place concrete tank supported
on auger-cast piles with secant pile
shoring. Special attention was given to
coordinating dewatering with
construction progress to prevent
buoyant uplift damage due to high
groundwater levels.

> Structural engineer for the
Structural Evaluation of Peters Canyon
Reservoir for East Orange County
Water District in Orange, California.
The project involved the structural
evaluation of a 6.0-MG, rectangular
hopper-bottom cast-in-place concrete
reservoir with a wood-framed roof that
was originally constructed in 1963.
Operational strategies, rehabilitation,
and replacement alternatives were
considered. Construction drawings were
then prepared to address roof framing
vulnerabilities and corrosion.

> Structural engineer for the City of
Vallejo, Skyline Reservoir Replacement
Project. This project involved the
preliminary and final design of a 6.0 MG
potable water reservoir. The reservoir
was designed to be a 172-ft diameter x
45-ft tall prestressed concrete tank,
partially buried with a flat concrete roof.

> Lead structural engineer for the City
of San Diego Point Loma Reservoir
Seismic Evaluation. This study evaluated
the adequacy of the existing roof
framing system for the Point Loma
Reservoir, a rectangular 10 MG hopper-
bottom reservoir originally built in 1942.
The study presented findings, mitigation
alternatives, and provided a feasibility
analysis of previously planned structural
modifications to the reservoir.

> Structural engineer for the City of
Tulare, California, J Street and Alpine
Vista Water Storage Tank
Improvements. The project involved
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James A. Doering, PE, SE

planning, preliminary and final design,
and engineering services during
construction of two 2-MG concrete
potable water storage tanks and two
wells. The storage tanks are designed to
supply the flow needed between the
peak day and peak hour demand to
mitigate low pressure issues.

> Structural engineer for the
Structural Evaluation of Smith
Reservoir for Serrano Water District in
Villa Park, California. The project
involved the seismic/structural
evaluation of a 6.0-MG, rectangular
cast-in-place concrete reservoir that was
originally constructed in 1970.
Operational strategies, rehabilitation,
and replacement alternatives were
considered. Findings and
recommendations were presented in a
report with conceptual level cost
estimates.

> Structural engineer for the Fulkerth
Tank and Pump Station Project for the
City of Turlock, California. The project
involved the design of a pump station
and a 1-million-gallon prestressed
concrete reservoir. Performance
specifications and drawings were
prepared for AWWA D110 Type | and
Type lll prestressed concrete tanks to
introduce competition for construction
of the tank. Challenges included
configuration of the floor and drainage
to allow efficient cleaning operations.

> Structural engineer for the
Industrial Tank 13 Project for the City
of Modesto, California. The project
involved the design of a pump station
and a 4.0-MG prestressed concrete
reservoir with a flat roof. Performance
specifications and drawings were
prepared for AWWA D110 Type | and
Type Ill prestressed concrete tanks.

> Structural engineer for the
Reservoirs Assessment Project for the

City of Redlands, California. The project
involved the visual assessment and
structural evaluation of four of the City's
largest buried and partially buried
concrete reservoirs. Finite element
analysis was used to help determine the
cause of significant concrete spalling
and cracking of the roof structure, which
was attributed to thermal expansion and
contraction.

> 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 Southern
Delivery System Water Treatment Plant
Raw Water Tank for the City of
Colorado Springs, Colorado. The
project involved the design of a 10-MG
circular prestressed concrete tank that
will store raw water for processing at the
water treatment plant. Performance
specifications and drawings were
prepared for an AWWA D110 Type llI
prestressed concrete tank. The 276-foot
diameter tank was specified with a free-
spanning cast-in-place concrete dome.
The City preferred a flat roof for
aesthetic reasons. Challenges in design
included the development of soil
mitigation procedures to reduce the
potential for settlement due to the
presence of collapsible aeolian soil
deposits.
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Adelina Pirijanyan, PE

Adelina Pirijanyan has 20 years of experience in water resources planning. Through
effective collaboration, timely communication, and efficient project coordination,
Adelina has led various master planning efforts, completing tasks on time and budget.
She has successfully managed various water/sewer resource planning projects involving
multiple disciplines, subconsultants, and clients nationwide. Her strong communication
and collaboration skills, coupled with her foresight allows her to successfully plan for

and overcome project challenges, communication and budget issues, and schedule
conflicts. She is Carollo’s Southern California Planning Team Lead.

In addition, Adelina is skilled in hydraulic modeling and environmental data
management, including data collection, input, quality assurance/ quality control,
verification, validation, and analysis. Her expertise includes applying GIS technologies
and hydraulic modeling for potable/non-potable systems.

RELEVANT EXPERIENCE

> Project engineer and Modeling Lead
for the Recycled Water System Model
Development Analysis for the Camrosa
Water District, Camarillo, California.
Responsible for the construction,
analyses, and model calibration for the
Camrosa Water District’s recycled water
system. The District’s existing non-
potable system includes distribution of
non-potable water to various agriculture
and traditional irrigation users. Camrosa
maintains several surface storage ponds,
closed reservoirs, pump stations, and
distribution piping to serve
approximately 350 customers
throughout seven separate pressure
zones.

> Project manager for the Recycled
Water Strategy Update for the Inland
Empire Utilities Agency, Chino,
California. Carollo has been performing
recycled water hydraulic modeling
services for the Inland Empire Utilities
Agency (IEUA) since 2016. Adelina
serves as the Project Mager for the task
order to update their 2015 Recycled
Water Strategy Plan. In addition,
Adelina supports and leads the planning
effort for various other task orders,
which include hydraulic evaluations of
[EUA's recycled water system to
optimize recycled water supply, define

system deficiencies, and provide
solutions to questions regarding the
recycled water system.

> Planning lead for the Manhattan
Beach 2020 Water Master Plan for the
City of Manhattan Beach, California.
Adelina led the master planning update
which focused on near- and long- term
water supply demands, delivery of
adequate flows and pressures for peak
demands and fire protection,
redundancy for service reliability with
diversified water supply sources, and
highest efficiency and lowest cost of
operation. The master plan included
hydrant flow testing and calibration of
the City’s hydraulic model in InfoWater.

> Project engineer for the Water
System Master Plan for the City of
Orange, California. Adelina led the
hydraulic modeling effort for the water
master plan update that included
update of the City of Orange's current
hydraulic model in InfoWater. The
model update included hydrant flow
testing and model calibration. Adelina
supported the master planning effort,
which included analyzing water demand
and supply projections, evaluating
optimization of supply facility operation,
evaluating distribution system
maintenance program, and providing a
phased CIP with cost estimates. She also



AWARDS

OTHER
ACCOMPLISHMENTS

OPEN FOR QUOTE

Adelina Pirijanyan, BS, PE

investigated water quality issues and
identified any deficiencies and "bottle
necks” in water system.

> Project engineer and Modeling Lead
for the SARP 10 Program Wastewater
Collection System Master Plan, for the
City of Memphis, Memphis, Tenessee.
Responsible for the development of
wastewater hydraulic model and master
plan report as part of the SARP 10
program. The model development
utilizing InfoSWMM included data
import from GIS databases, dry weather
calibration, and wet weather calibration.
The master plan utilized future flow
projections under a variety of design
storm conditions to determine the
appropriate conveyance improvements
capacities for resolve hydraulic
bottlenecks. The objective of this
program is to improve the sanitary
sewer infrastructure system and help
reduce the number of sanitary sewer
overflows (SSOs). The City owns,
operates, and maintains approximately
2,400 miles of sanitary sewers, 100 lift
stations, and 80,000 manholes.

> Design engineer for the Water and
Sewer Master Plan for the City of
Banning, Banning California.
Responsible for the hydraulic and sewer
analyses, model calibration, planning
and report preparation for the Water
and Sewer System Master Plan. The
development included commercial and
residential acreage encompassing
approximately 1,500 acres in project
development. The City did not have
domestic water zoning for this area,
therefore water pressure zones were
defined, were sized, the domestic and
sewer water network was routed for the
development, water and sewer pipes
were sized, pressure reducers and valves
were required, a pump station and a
force main line was necessary for the
southwest portion of the project in

order to deliver the sewage to the plant
due to elevation restrictions.

> University Research Parks 12 and 13
Hydraulic Analysis, Irvine Ranch Water
District, Irvine, California.

> Project engineer for Hydraulic
Modeling On-call Services for the
Eastern Municipal Water District, Perris,
California.

> Project modeler for the
Development of the Woodbury-
Connecticut Hydraulic Model,
Woodbury, Connecticut.

> Planning lead for the Fullerton 2020
Water Master Plan for the City of
Fullerton, California. The City was
updating its Water Master Plan (WMP)
and Water Rate Study (WRS) to address
water supply, water demands, facilities
planning, water quality and regulatory
concerns, and a prioritized capital
improvement program (CIP). Adelina led
the planning effort to complete the
water master plan which included one to
one model development, fire hydrant
testing, model calibration, condition
assessment and asset management.

> Project engineer and Modeling Lead
for the 2015 Wastewater Collection
System Master Plan for the Eastern
Municipal Water District, Perris,
California. Responsible for leading the
model evaluation and master plan
report development for the master plan
update. She is also working with the GIS
team in the development and
integration of tools for EMWD (District).
They provide wastewater collection and
treatment services to approximately 555
square miles, owning and operating
over 1,700 miles of sewer pipe, 51 active
lift stations, and five regional water
reclamation facilities.



EDUCATION

BS Civil Engineering,
California State
Polytechnic University,
Pomona, 1994

LICENSES

Professional Engineer,
California, Florida

Raphael V. Bui, PE

Raphael Bui has more than 30 years of experience in civil detail design of pipelines,
utilities, storm drainage, stormwater mitigations, open water flow channels, water
diversion facilities, wells, wetlands, percolation ponds, water reclamation plants, pump
stations, geometric roadways, reservoirs, and water and wastewater treatment plants
projects with particular emphasis on site layout design, grading plans, horizontal
control plans, and yard piping plans and mechanical piping. He is also experienced
with hydrology, hydraulic, and subdivision designs that include public street
improvements. In addition to his strong design background, Raphael has performed
as Field Project Engineer and Resident Engineer in construction management services
at water and wastewater treatment facilities for two years.

RELEVANT EXPERIENCE

> Civil engineer for the Seismic
Evaluation of the Pasadena Water and
Power, California, Sunset Reservoir No.
1. The project involved the
seismic/structural evaluation of a 5.6-
MG elliptical-shaped reservoir with a
hopper bottom and wood-framed roof
originally constructed in 1888.
Operational strategies,
rehabilitation/retrofit, and replacement
alternatives were considered. Findings
and recommendations were presented
in a report with conceptual level cost
estimates.

> Civil engineer for the Linden
Reservoir Rehabilitation Project for the
City of Riverside Public Utilities,
California. This $5.4 million project
consisted of preliminary engineering
services to provide structural/seismic
analysis of the existing tank structure
and demolition of the existing 16 million
gallon reservoir steel roof and replacing
it with a new pre-manufactured
aluminum roof system. The existing
reservoir roof has an area of over
100,000 square feet. This project started
with evaluation of eleven different roof
options and finally selecting the
aluminum roof system as the preferred
option. The project was then moved into
the final design phase. There were
several other improvements that were
required prior to installing the new roof
system such as the demolition and

removal of the existing roof system
including interior concrete columns; the
removal of four sections of the existing
concrete perimeter walls in order to
provide upgraded seismic load transfer
connections for the new roof system;
and improvements to existing reservoir
interior including crack repair, joint
sealant, piping modifications and
improvements. The reservoir inlet/outlet
and overflow were also upgraded as
part of the improvements. The project
was successfully completed within
schedule and budget.

> Civil engineer for the City of
Redlands, California, Recycled Water
Reservoir Storage to provide design of
a 2.7 MG prestressed recycled water
reservoir and a new pump station to
comply with Title 22 requirements
allowing for extended use of the water.
Project includes hydraulic analysis to
determine necessary modifications and
confirm reservoir sizing. In addition,
Carollo is evaluating construction
alternatives for the reservoirs and
conducting water quality analysis to
assess need for additional disinfection
to achieve desired residuals in the
distribution system.

> Civil engineer for the San Diego
International Airport/Sundt
Stormwater Design-Build Validation
Phase for the San Diego International
Airport (SDIA); California. Carollo was



Raphael V. Bui, PE

hired by Sundt Construction, Inc. to
provide design and engineering services
during construction for the proposed
stormwater storage tank known as
Cistern “C". The Cistern C sizing was
based on the Strategic Stormwater
Master Plan (SSMP) recommendations —
Capture and Reuse Project developed
for the San Diego Airport Authority. As
part of the project, Carollo validate the
hydrology model with an 85% capture
rate. The Cistern C was sized for 3.0 MG
storage capacity and included an inlet
pipe, overflow system and two
submersible pumps with an average 130
gpm serving as the cistern outlet
system. Carollo was also responsible for
the structural design of the cistern that
included a cast-in-place circular tank
with a diameter of approximately 160-
feet. The cistern also included 32 interior
columns and a top deck that was
designed for traffic loading due to the
cistern location under the existing
parking area.

> Senior project engineer for the City
of South Pasadena, California, Graves
Reservoir Replacement. This project
included replacement of the existing
1.0-MG reservoir and associated
facilities, except for the onsite
groundwater Well No. 2, with a new 1.2-
MG cast-in-place concrete reservoir,
sound-attenuated pump house,
electrical room, onsite sodium
hypochlorite generation room, wellhead
treatment system, landscaping/
irrigation, and site improvements. The
project also included coordination with
the Drinking Water State Revolving Fund
(DWSRF) for state funding and CEQA-
Plus Initial Study and Mitigated Negative
Declaration. Raphael's responsibility
included being the civil design lead and
main coordinator for mechanical and
structural disciplines.

> Civil lead for the Diamond Regional
Sewer Lift Station (DRSLS) and Dual
Force Mains for the Elsinore Valley
Municipal Water District, California.
Project includes preliminary and final
design for the new DRSLS which will be
constructed in three phases. The lift
station structure will be constructed for
the maximum 19.9-mgd peak hourly wet
weather flow (PHWWF) required for
Phase 3. A dual force main system of 2-
to 24-inch diameter pipeline will be
constructed from the new DRSLS to an
existing diversion structure located
north of the intersection of Lakeshore
Drive and EIm Street for conveyance to
EVMWD's Regional Water Reclamation
Facility via the existing 54-inch diameter
Lakeshore Trunk Sewer.

> Civil engineer for the Westward Ho
Sewer Crossing Replacement for the
Valley Sanitary District, California.
Project includes engineering services for
the preliminary design, final design,
permitting assistance, bid phase, and
engineering services during construction
of this replacement sewer project.
Carollo’s Preliminary Design Report
evaluated two trenchless installation
methods (HDD or microtunneling). As
part of the evaluation, Carollo
developed siphon hydraulic design
criteria for Option 1 and lift station
design criteria for Option 2.
Geotechnical information on the
subsurface conditions for trenchless
methods of construction were reviewed.
Carollo also completed a scour analysis
for a better understanding of the
minimum depth required for the
pipeline to be safe from future scour.
Carollo recommended the most feasible
method for the project and recently
completed the final design phase of the
project.



EDUCATION
MS Electrical Engineering,

Colorado School of
Mines, 2011

BS Electrical Engineering,
Colorado School of
Mines, 2007

LICENSES

Professional Engineer,
Colorado, lllinois,
Virginia, Maryland

Electrical Engineer,
Arizona, California,
Nevada

Christopher L. Loving, PE

Chris Loving is a principal electrical engineer and is Carollo’s Community of Practice
leader for electrical system studies. He has extensive experience in electrical and
instrumentation design and construction management for both water and wastewater
treatment facilities. He also has in-depth knowledge of short circuit studies, protective
device coordination and arc flash studies and can perform electrical system studies in
ETAP, SKM, and EasyPower. His projects typically have involved extensive coordination
with other disciplines, understanding and incorporating plant operator input, and wide-
ranging integration with existing facilities. Many projects have included detailed and
complex construction sequencing plans to minimize plant downtime.

RELEVANT EXPERIENCE

> Electrical and instrumentation
design of Panther Creek Wastewater
Treatment Plant for North Texas
Municipal Water District. The project
included addition of a primary and
secondary clarifier, aeration basins, odor
control, sludge pumping, and a UV
system. Design included one-lines,
motor control center elevations, standby
power generation studies, conduit
routing, and switchgear.

> Electrical and instrumentation
engineer for the design and
construction support of a 1.1-MW
cogeneration system for the City of
Hayward, California, Wastewater
Treatment Facility. Project consisted of
developing construction documents for
a 1.1-MW digester gas-fueled
reciprocating-engine-based
cogeneration system. System included
installation of a single engine with space
for a second unit, all appurtenant
equipment, fuel treatment equipment,
emission control equipment, and all
electrical interconnection equipment.

> Electrical and instrumentation
engineer for the design and
construction support of a 650 kW
cogeneration system for the South
Orange County Wastewater Authority
Latham treatment plant, California.
Project included extensive coordination
with two other consultants performing
work on the same construction

documents including the service
entrance gear being designed by others.
Project included utilizing custom
standards for the I&C design documents

> Electrical and instrumentation
engineer for the design of an 846 kW
cogeneration system for the South
Orange County Wastewater Authority
Regional treatment plant, California.
Project includes extensive utility
coordination and developing California
Rule 21 documentation and assistance
with the utility interconnection
agreement. The design includes all new
switchgear and several other pieces of
distribution gear. Extensive integration
with the existing electrical distribution
system was required and a detailed
temporary power plan/construction
sequence was developed as a part of
this project.

> Electrical and instrumentation
design engineer for the New UV
Facility at Floyd Branch for North Texas
Municipal Water District. Project
consisted of three UV channels rated at
5 mgd with two banks each. Design of
the UV equipment was specifically
engineered to be open to multiple
manufacturers with horizontal or vertical
systems with alternative bids for other
types. A 50KW standby generator was
designed to supply the UV equipment in
case of plant power failure.

> Lead electrical design engineer for
the Hancock County Utility Authority,
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Mississippi, Northern Regional
Wastewater Treatment Plant design
project. The plant consisted of multiple
electrical rooms to support the septage
receiving station, influent/effluent
pumping stations, closed vessel UV
disinfection, in-line post aeration, and
solids processing.

> Electrical engineer for the City of
Prescott, Arizona, Airport Water
Reclamation Facility Expansion. Carollo
assisted in approximately 65 percent of
the design. This Phase 1 was 3.75 mgd
capacity, with the phased expansion of
the facility planned for an ultimate
capacity of 15 mgd. Because this Phase
1 expansion included a process change
(from the existing oxidation ditches to
activated sludge BNR) this project was
essentially designing the first phase of a
new treatment facility.

> Electrical and 1&C engineer for the
Hi-Desert Water District, Yucca Valley,
California, Collection System Phase 1.
Carollo provided design and
construction support for the complete
collection system of the $95 million
Phase | Wastewater Reclamation Project.
Phase 1 included 77 miles of collection
system piping ranging from 6 to 24
inches in diameter, three lift stations, ten
separate jack-and-bore installations
across Caltrans right of way at SR 62 and
247, and replacement of more than 78
miles of roadway.

> Lead electrical engineer for the City
of Las Vegas, Nevada, WPCF Filtration
Building Miscellaneous Improvements.
The project involved preparation of
design documents to upgrade the
Filtration Building at the WPCF facility.
Improvements included a ultrasonic
level sensors, pump VFDs, filter level
transmitters, flowmeters, butterfly
valves, pressure switches, flow
transmitters, hoists on the propeller

flowmeters, roof modifications, filter
control panels, and general filter
building paint and window
improvements.

> Lead electrical engineer and project
engineer for a series of electrical
upgrade project at the City of Simi
Valley, California that includes pre-
design, design, and engineering
services during construction associated
with the replacement of 480-volt
switchgear and motor control centers
that comprise the power distribution
system at the City of Simi Valley's
Water Quality Control Plant. Design
included a detailed construction
sequence plan to minimize disruptions
to plant operation as existing electrical
equipment was taken out of service and
ensures that all plant loads are
supported by at least two sources of
power derived from the utility service
and either the plant standby diesel
engine generator or a temporary
standby engine generator provided by
the contractor. Project involved
understanding the Owner's needs and
including a variety of process, HVAC,
SCADA, fiber, and other upgrades.

> Performed electrical system studies
including short circuit, protective
device coordination and arc flash
hazard analysis for the Ocotillo Brine
Reduction Facility Design/Build Project,
California. The project included 12.47kV
switchgear with bus differential relays,
4.16kV MCC with motor protection
relays, low voltage switchboards and
MCCs, existing low voltage MCC and
panelboards and an existing 350kW
generator. Tasks included coordinating
with the contractor for information for
the existing equipment. This information
included electrical equipment ratings,
protective device settings, motor
information and other required data.
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MS Environmental

Engineering, University of
Cincinnati, 2001

B-Tech Civil Engineering,
Indian Institute of
Technology, Bombay,
1998

LICENSES

Civil Engineer, California,
Washington

CERTIFICATION

Board Certified
Environmental Engineer
(BCEE), American
Academy of
Environmental Engineers

Rajesh B. Doppalapudi, PE, BCEE

Rajesh Doppalapudi is a civil engineer specializing in the analysis and design of water
and wastewater projects. With 25 years of experience in project management and
process engineering, he has contributed to numerous wastewater treatment, solids
handling, and disposal projects. Over the past five years, he has managed projects with
a total planned construction value exceeding $5.5 billion. His expertise in
constructability and cost estimating contributes to the efficient and effective delivery of

projects.

RELEVANT EXPERIENCE

> Civil engineer providing
commissioning and start-up assistance
for the Eastern Municipal Water
District, California, Moreno Valley
Regional Water Reclamation Facility
Acid-Phase Anaerobic Digestion
project. His responsibilities included
submittal reviews, equipment testing,
start up, and training for acid-phase
anaerobic digestion process.

> Civil engineer providing
commissioning and start-up assistance
for the Eastern Municipal Water
District, California, Moreno Valley
Regional Water Reclamation Facility
Secondary Clarifier and Tertiary
Treatment project. Responsibilities
included submittal reviews, equipment
testing, start up, and training for tertiary
treatment including cloth filters and
chlorine contact basins.

> Construction support and civil
engineer for the Eastern Municipal
Water District, California, Perris Valley
Regional Water Reclamation Facility
Dewatering Expansion. Construction
support responsibilities included
submittal review, response to Requests
for Information, and start-up and
training assistance.

> Construction support and civil
engineer for the Eastern Municipal
Water District, California, Temecula
Valley Regional Water Reclamation
Facility 16-mgd Expansion. Construction
support responsibilities included
submittal review and response to

contractor Requests for Information.
Design responsibilities included design
of a sludge storage tank, digester gas
holder, and truck scale.

> Construction support and civil
engineer for the Bardenpho Ditch
Modifications at the Eastern Municipal
Water District, California, Moreno
Valley Regional Water Reclamation
Facility. Construction support
responsibilities included submittal
review and response to Requests for
Information. Design responsibilities
included developing the hydraulic
profile and design of aeration basins.

> Construction support engineer
responsible for submittal review and
response to contractor requests for
information on the Clark County Water
Reclamation District, Nevada, Central
Plant Secondary Treatment Facility
Modifications.

> Project engineer for the Eastern
Municipal Water District, California,
Year 2025 Regional Water Reclamation
Facilities Capital Improvement Plan.
The project included developing 25-year
capital requirements for EMWD based
on project requirements and flow
projection at four regional water
reclamation facilities.

> Civil engineer for the Orange
County Water District, California,
Dewatering Comparison project. The
project involved comparing various
alternatives for the expansion of
dewatering capacity. Performed a
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qualitative and life-cycle cost
comparison between belt filter presses
and centrifuges.

> Project engineer for the centrifuge
pilot testing prequalification on
prepurchase design for three Eastern
Municipal Water District, California,
water reclamation facilities.
Responsibilities included developing
specifications for the evaluated bid
package and shop drawing submittal
review during construction.

> Project engineer responsible for site
development and bypass pumping for
the Eastern Municipal Water District
(EMWD), California, 2020 Warm
Springs Lift Station Condition
Assessment and Preliminary Design.
This fast track project involved the
condition assessment of a 30-year old
active 37-mgd raw wastewater lift
station and the two upstream sewers. A
drone inspection of the operating lift
station was carried out as the most cost-
effective approach to observe the
internal condition of the buried wet well.

> Project manager for the ongoing
Eastern Municipal Water District,
California, Moreno Valley RWRF Plant
2A Rehabilitation project. The project
consists rehabilitation of the Plant 2A
aeration basin at MVRWRF that has
been in operation for 20-years. In
addition, there are other scope items,
such as replacement of a portion of the
42-inch stainless steel air header for
Plant 2. The project is working towards
the 90-perecent design deliverable and
is expected to go into construction in
June 2025.

> Design manager for the Inland
Empire Utilities Agency, California, RP-
4 Primary Clarifier and Process
Rehabilitation Project. The project
includes preliminary and final design for
assessment of the various processes in

the plant and developing construction
drawings for the various improvements
identified during the assessment.

> Project engineer for the Eastern
Municipal Water District, California,
Temecula Valley Regional Water
Reclamation Facility Secondary Plant
Stress Test. His responsibilities included
developing test plans, working with
plant staff to optimize their secondary
process, and collecting and analyzing
plant data.

> Project engineer for the Orange
County Sanitation District, California,
2017 Facilities Master Plan. Carollo
provided a comprehensive update to
the 2009 Facilities Master Plan, including
the collection system and the two Plants
facilities. The project included
identifying CIP projects for the next 20
years based on various end of life
assessment drivers. The identified
projects were then prioritized to meet
OCSD's cash flow requirements. The
project also included developing an
estimate of the replacement value of all
of OCSD's facilities.

> Project engineer for the City of
Riverside, California, Comprehensive
Wastewater Master Plan. Carollo
provided an update to the City's 2008
Master Plan, including a visual condition
assessment of the collection system and
Regional Water Quality Control Plant.
The new plan included flow monitoring,
flow and process modeling, a Waste
Discharge Requirements GAP analysis,
development of a CIP for the collection
system and treatment plant, and a
financial plan.
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Dale M. Snyder

Dale Snyder has 39 years of civil design experience, mostly in water resources CADD
design work for water resource improvement projects. Many of his projects include
reservoir designs and he is the source of information for many of the Southern Nevada
Water Authority’'s (SNWA) design projects, since he was intimately involved in their
development. As manager of the CADD design effort, Dale coordinated production of
computer-aided design/ drafting assignments; directed procurement for MIS
equipment; and assured deliverable products adhered to the clients’ standards and
specifications. He has considerable experience with design software in the preparation
of computer-generated drawings using Civil 3D, as well as Microsoft Office. Dale has
experience with multiple platforms, conversions, and integration of computerized files
to adhere to client standards and specifications, drawing preparation and production,
and quality computations. He has a wealth of knowledge and understanding of
pipeline-oriented designs, particularly those involving complete system development.

RELEVANT EXPERIENCE

> CAD lead for the City of Pasadena,
California, Replacement of the Sunset
Reservoir preliminary design project.
The project involved the
seismic/structural evaluation of a 5.6-
MG elliptical-shaped reservoir with a
hopper bottom and wood-framed roof
originally constructed in 1888.
Operational strategies,
rehabilitation/retrofit, and replacement
alternatives were considered. Findings
and recommendations were presented
in a report with conceptual level cost
estimates.

> CAD lead for the City of Redlands,
California, Recycled Water Reservoir
Storage to provide design of a 2.7 MG
prestressed recycled water reservoir and a
new pump station to comply with Title 22
requirements allowing for extended use
of the water. Project includes hydraulic
analysis to determine necessary
modifications and confirm reservoir
sizing. In addition, Carollo is evaluating
construction alternatives for the
reservoirs and conducting water quality
analysis to assess need for additional
disinfection to achieve desired residuals
in the distribution system.

> Design manager for the Southern
Nevada Water Authority, Las Vegas,

Nevada, Coyote Springs Well and
Moapa Transmission System, SNWA
340-A. This SNWA project included the
design of approximately 81,200 feet of
24-inch diameter pipeling, inclusive of a
reservoir, pumping station and its
equipage, various regulating valves, and
pumps. Dale oversaw pipeline design
elements, such as: alignment studies,
plans and profiles, valve specifications,
and associated appurtenances to
accommodate submersible pumps,
meters, and flow. Dale followed up on
SNWA design modifications and red
lines to effect timely turnarounds and
ensured conformity with specifications.

> Lead designer for the Southern
Nevada Water Authority, Henderson,
Nevada, 160-A River Mountains 2530
Pumping Station and 25 MG Clearwell
C. Carollo designed a 175 mgd pumping
station that includes a 25 MG
underground reservoir, five pumps, each
capable of about 34 mgd at
approximately 410 feet of head,
associated piping, valves, meters, and
surge tanks. Dale designed civil plans,
plan set organization, and general
design and drafting support.

> Lead designer for the Southern
Nevada Water Authority, Nevada,
North Valley Lateral, 170-B. Dale was
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the lead designer for the design of 6.6
miles of 72-inch diameter MLC steel
pipeline serving the SNWA 2345 Decatur
Reservoir and CNLV Deer Springs 2430
Zone Pump Station located in the
northwest portion of the Las Vegas
Valley. The project included
accommodation for regional flood
control facilities; an impressed current
cathodic protection system, four
butterfly valves and vaults; air/vacuum
and blow-off assembilies, fiber optics
conduits and a design that anticipated
other future improvements along the
corridor.

> Lead designer for the Southern
Nevada Water Authority, Nevada,
North Valley Lateral, 140-A. Dale was
the lead designer for the design of 2.6
miles of 84-inch, 2.0 mile of 42-inch, 1.0
miles of 30-inch and 2.0 miles of 24-inch
diameter MLC steel pipeline serving the
SNWA 2345 Decatur Reservoir and
CNLV Deer Springs 2430 Zone Pump
Station located in the northwest portion
of the Las Vegas Valley. The project
included accommodation for future
regional flood control facilities and
accommodation for the future Beltway
crossing at Valley Drive and Centennial
Parkway: an impressed current cathodic
protection system, four butterfly valves
and vaults; air/vacuum and blow-off
assemblies, fiber optics conduits and a
design that anticipated other future
improvements along the corridor.

> Senior designer, City of Riverside
Public Utilities Department, California,
San Bernardino Pipeline Condition
Assessment. This project is a condition
assessment to determine the condition
of a 1927 era concrete pipeline carrying
drinking water from San Bernardino to
Riverside. The work consists of planning,
permit processing and paying the fees
for each permit such as Caltrans, City of
Colton, City of Riverside, and City of San

Bernardino. Traffic Control Plans for the
same cities were also required. The
project includes physical man entry
inspection as well as close circuit
television inspection. URS joined with
Spiniello Infrastructure Company to
perform the inspection activities. The
project also includes the assessment
task and recommendations for the
pipeline such as repairs, relining and or
replacement. Dale was involved with the
field inspections, figures, and
assessment report preparation.

> Senior designer for the Inland
Empire Utility Authority (IEUA),
California, Baseline Recycled Water
Pipeline Project. The project at the
northeastern portion of the service area
includes an existing 24-inch diameter
pipeline located in Baseline Avenue that
was extended approximately 8,200 linear
feet to Cherry Avenue in the City of
Fontana of which 4,500 linear feet was
along Baseline Avenue and 3,700 feet
along South Heritage Circle. The project
supports recycled water for landscape
irrigation in medians, park ways, and
parks that increased the beneficial reuse
of recycled water by approximately 105
AFY. The pipeline extension is located
within [EUA’s 1630 pressure zone. There
is potential to increase recycled water
usage in the future with lateral branches
from the 24-inch line pipeline to the
north and south of Baseline Avenue and
further east into the City of Fontana.
This project provided water reliability by
reducing dependence on imported
water and maximizing the beneficial
reuse of recycled water.
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COST PROPOSAL PREPARED FOR

EAST ORANGE COUNTY
WATER DISTRICT

Wholesale System 6 MG
Reservoir Seismic
Reconstruction Project -

Phase 1: Preliminary
Design Report

JULY 2025



3150 Bristol Street, Suite 500
Costa Mesa, California 92626

" 714-593-5100
- ®

C(ca lr U" a carollo.com
July 24, 2025

Mr. Bobby Young, P.E., Engineering Manager
East Orange County Water District

185 N. McPherson Road

Orange, CA 92869

Subject: Cost Proposal for Wholesale System 6.0 MG Reservoir Seismic Reconstruction — Phase 1 Preliminary
Design Report

Dear Mr. Young:

In accordance with the East Orange County Water District (EOCWD/District) Request for Proposal (RFP), we have
prepared a cost estimate based on the anticipated level of effort for completion of the individual tasks outlined in
the Scope of Work. The individual tasks associated with the Phase 1 Preliminary Design Report, the level of effort
and assigned staff categories are shown in the attached Exhibit. The cost proposal also includes the expenses
for each subconsultant. At the bottom of the table we have included some Optional tasks that the District may
wish to consider.

In preparing the cost estimate we made the following assumptions:

1. The duration of the Phase 1 Preliminary Design Report will be approximately three and a half months
as indicated in our proposal.

2. District staff will provide project background information material and direction for specific tasks.
3. Itis assumed that the water demands will be provided by the District.

4. Potholing is not included. We have assumed that potholing locations can be identified as part of the
Phase 1work and that any required potholing can be completed in the next phase of the work.

5. Additional geotechnical field investigation is included as an optional task. We have assumed that there
is sufficient existing information available to complete the PDR phase.

6. Itis assumed that the pump station and reservoir piping and replacement is not part of this PDR.

7. The District will provide a working hydraulic model and information needed for sizing the temporary tank.
8. Environmental documentation is not required.

9. Permitting is not included.

10. Any additional out of scope work will be discussed and negotiated with the District prior to performing
the work.

We look forward to the opportunity to deliver responsive client service to the District and collaborate with you on
a successful project. Please contact the undersigned if you have any questions about our proposal or need any
additional information.

Sincerely,

CAROLLO ENGINEERS, INC.

‘i‘\‘\\\r\v>j§i\_ ERNG

Graham Juby, PE, Principal-in-Charge Miko Aivazian, PE / Project Manager
714-376-7231/ gjgjuby@carollo.com 626-379-2370 / maivazian@carollo.com
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COST PROPOSAL

Cost Proposal

East Orange County Water District

Carollo Fee Estimate

Preliminary Design Services for 6.0 MG Wholesale C( C2r5 ""a@

System Reservoir Replacement Project

0 B g Rate $324 $324 $30 $28 $250 $18 $170 $150
S o
; O = O O
A » RIPTIO O = .. N o O : =
0 d d O O
O d O " o O O . L .
£ O " O '. - O
a : . - : O = i
: o .. O T O '4 = = ®
0 0 0 < @ 0 @
1.0 PROJECT OVERSIGHT/MANAGEMENT AND QA/QC 6 36 30 30 12 0 0 5 119 $ 34,968 $ 1,856 $ 400| $ - $ -1$ 37,224
1.1 JAttend kick-off meeting, biweekly meetings (assume 6 total) 2 8 8 8 2 28 $ 8,236 | $ 437 $ -18 8,673
1.2 ]Attend in-person review meeting at PDR deliverable 4 2 2 1 9 $ 2,620 | $ 140 [ 400 $ -1$ 3,160
1.3 |Project Management 2 16 12 12 12 1 55 $ 16,026 | $ 858 $ -1$ 16,884
1.4 Quality Assurance and Quality Control 2 8 8 8 1 27 $ 8,086 | $ 421 $ -19 8,507
2.0 BASELINE RESEARCH 0 4 12 12 0 1 45 $ 11,330 $ 702 $ - $ - $ -1$ 12,032
2.1 Obtain and review available data, reports, plans, and perform site visit 4 12 12 1 45 $ 11,330 | $ 702 $ -1% 12,032
3.0 MATERIAL ANAYSIS AND SEISMIC PARAMETERS STUDY 4 24 60 40 40 0 12 4 184 $ 51,232 $ 2,870 $ 200| $ - $ -1 $ 54,302
3.1 Prepare and submit a Technical Memorandum 4 24 60 40 40 12 4 184 $ 51,232 | $ 2870 | $ 200 $ -1% 54,302
3.2 |Prepare and submit a second Technical Memorandum with layouts (if needed)-See optional task 6.1 0 $ -1 $ - $ -19% -
4.0 TOPOGRAPHIC MAPPING, SURVEYING AND GEOTECHNICAL STUDIES 0 4 6 8 0 0 3 29 $ 7,198 $ 452| $ - $ 29,200 $ 2,920| $ 39,770
4.1 Prepare site survey of the project area 2 4 4 2 20 $ 4,656 | $§ 312 $ 20,000 | $ 2,000] $ 26,968
4.2 |Geotechnical investigation to update Site Class per 2025 California Building Code 2 2 4 1 9 $ 2,542 | $ 140 $ 9,200 | $ 920] $ 12,802
5.0 PREPARE A PRELIMINARY DESIGN REPORT (PDR) 10 68 128 72 108 64 136 18 604 $ 149,108 | $ 9,422| $ 500 $ -l $ -1$ 159,030
51 Prepare_a Preliminary Design Report (PDR) - Includes hydraulic modeling, construction schedule and 6 a4 88 32 68 64 16 14 332 $ 85,556 | $ 5179 $ s 90,735
cost estimate
5.2 |Prepare 30% conceptual design drawings 4 24 40 40 40 120 4 272 $ 63,552 | $ 4,243 | $ 500 $ -13 68,295
TOTAL FOR TASKS 1-5 20 136 236 162 160 72 164 31 981 $ 253,836 | $ 15,304 | $ 1,100 [ $ 29,200 | $ 2,920 | $ 302,360
OPTIONAL TASKS
6.0 ADDITIONAL OPTIONAL TASKS 3 8 14 8 8 40 24 3 108 $ 24,002 $ 1,685 $ -l $ 18,800( $ 1,880| $ 46,367
6.1 Prepare and submit a second Technical Memorandum with layouts (if needed) 2 4 4 8 24 2 44 $ 9812 | $ 686 $ -193 10,498
6.2 |Additional geotechnical field investigations (if needed) 2 2 1 5 $ 1,402 | $ 78 $ 18,800 | $ 1,880 | $ 22,160
6.3 |Additional hydraulic modeling 1 2 8 8 40 59 $ 12,788 | $ 920 $ -13 13,708
TOTAL FOR OPTIONAL TASKS 3 8 14 8 8 40 24 3 108 $ 24,002 | $ 1,685 | $ -1$ 18,800 | $ 1,880 | $ 46,367
TOTAL FOR ALL TASKS 23 144 250 170 168 112 188 34 1,089 [$ 277,838 $ 16,988 | $ 1,100 | § 48,000 | $ 4,800 | $ 348,726
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WATER DISTRICT MEM O

TO: BOARD OF DIRECTORS

FROM: GENERAL MANAGER ~ ¥/~

SUBJECT: SEWER SYSTEM MANAGEMENT PLAN (SSMP) APPROVAL
DATE: AUGUST 13, 2025

Background

The development and implementation of the Sewer System Management Plan (SSMP) is a requirement
of the State Water Resources Control Board adopted Order No. 2022-0103-DWQ, Statewide General
Waste Discharge Requirements (WDR) for Sanitary Sewer Systems, adopted on December 6, 2022. The
revised Sanitary Sewer Systems General Order requires public agencies that own or operate sanitary
sewer systems to develop and implement sewer system management plans and report all sanitary sewer
spills to the State Water Board’s online California Integrated Water Quality System (CIWQS) Sanitary
Sewer System Database. The revised WDR added additional spill Category 4 to recognize the lowest-
threat spills less than or equal to 50 gallons and added adaptive management principles to the SSMP
development and implementation approach. Another major element update is that the Spill Emergency
Response Plan (SERP) replaces the Overflow Emergency Response Plan, which EOCWD updated in
2023. The WDR include directives for owners and operators of collection systems to demonstrate
adequate and efficient management, operation, and maintenance of their collection systems.

The SSMP is not a static document, rather it is meant to be a dynamic document that reflects the actual
Operations, Maintenance, Engineering and Administrative functions performed. To add to this dynamism,
the State requires that each agency audit the SSMP regularly and incorporate the findings.

The District’'s most recent update to the SSMP was in 2019, with an audit of the plan in 2024. As
previously discussed and approved at prior Board meetings, Dopudja & Wells Consultants (DWC) has
been awarded a contract to update the Sewer Master Plan and SSMP.

Staff worked with DWC to identify revisions to the document that were incorporated into Volumes | and
Il. The SSMP document will be placed on the District’s website for public review as well. The submittal
of the updated SSMP, and the associated attachments, will fulfill the updating requirement for the next
review cycle.

Budget Analysis

This work was budgeted in the FY24/25 CIP and approved at the December 2024 Board meeting

Environmental Documentation

Not applicable.

Recommendation

Staff recommends that the Board approve the Sanitary Sewer Management Plan 2025.

Attachment(s)

SSMP 2025 Volume 1 (Due to size, Volume 2: Appendices will be available on the District’'s website)
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WATER DISTRICT

Element 1: Goals and Introduction

The goal of the Sewer System Management Plan (SSMP) is to provide the plan and
schedule to (1) properly manage, operate, and maintain all parts of the sanitary sewer
system owned by the East Orange County Water District (District, EOCWD), (2) reduce
and prevent spills, and (3) contain and mitigate spills that do occur.

This SSMP has been developed and is implemented with the intent of properly managing, operating,
and maintaining all parts of the District’s sanitary sewer system. The District has identified specific
goals that it believes achievable through the implementation of the contents of this plan. With this
regard, the SSMP establishes the following discrete goals:

1. Minimize the frequency of spills, and specifically maintain the number of spills at less
than 2.1 spills per 100 miles annually

2. Appropriately mitigate the impacts caused by spills by containing all spills within 3
hours of notification, and responding to all spills within 20 minutes of notification
during District business hours and 60 minutes during off hours

3. Provide notifications and reports to all required regulatory agencies in a timely
manner

4. Effectively manage, operate, maintain, and improve the sewer collection system

5. Provide education and outreach to the general public to increase awareness of the

sanitary sewer system, its function, and operation, and to promote the proper disposal
of pipe-blocking substances

6. Train collection system operators, employees, contractors, responders, or other agents
to address any sewer spill events

. Work to ensure the District’s collection system is properly designed, constructed, and
funded to provide sufficient capacity to convey base and peak flows while meeting or

exceeding applicable regulations, laws, and generally acceptable practices relative to
sanitary sewer system O&M

1.1 Introduction

This SSMP has been prepared in compliance with the requirements of the State Water Resources
Control Board adopted Order No. 2022-0103-DWQ, Statewide General Waste Discharge
Requirements (WDRs) for Sanitary Sewer Systems. This element includes a brief overview of the

District’s sanitary sewer system, a summary of the Order’s regulatory context, and the purpose
and organization of this SSMP.

1.2 Regulatory Context

Sewage is untreated or partially treated domestic, municipal, commercial and/or industrial waste
(including sewage sludge), and any mixture of these wastes with inflow or infiltration of
stormwater or groundwater, conveyed in a sanitary sewer system. A spill is a discharge of sewage
from any portion of a sanitary sewer system due to a sanitary sewer system spill, operational
failure, and/or infrastructure failure. Sewage and its associated wastewater spilled from a sanitary

sewer system may threaten public health, beneficial uses of waters of the State, and the
environment.
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On May 2, 2006, the State Water Resources Control Board adopted Order No. 2006-003 DWQ
(Order), the Statewide General Waste Discharge Requirements (WDRs) for Sanitary Sewer
Systems, which required owners and operators of wastewater collection systems with more than
one mile of pipeline to comply with all elements and provisions of the WDRs.

On August 6, 2013, the State Water Resources Control Board adopted Order No. WQ 2013-0058-
EXEC, amending the Monitoring and Reporting Requirements (MRP) included in the original
Order. The MRP in the original Order categorized spills as Category 1 and Category 2. The
amended MRP implemented a Category 3 spill, facilitating the evaluation of high threat and low
threat spills.

On December 6, 2022, and to further provide a consistent, statewide regulatory approach to
address sanitary sewer spills, the State Water Board adopted revised Statewide General Waste
Discharge Requirements for Sanitary Sewer Systems, Water Quality Order No. 2022-0103-DWQ.
The requirements of the revised order became effective on June 3, 2023.

The revised Sanitary Sewer Systems General Order (WDR) requires public agencies that own or
operate sanitary sewer systems to develop and implement sewer system management plans and
report all sanitary sewer spills to the State Water Board’s online California Integrated Water
Quality System (CIWQS) Sanitary Sewer System Database. The revised WDR added additional
spill Category 4 to recognize the lowest-threat spills less than or equal to 50 gallons and added
adaptive management principles to the SSMP development and implementation ethos.

The WDRs include directives for owners and operators of collection systems to demonstrate
adequate and efficient management, operation, and maintenance of their collection systems.
Generally, the WDRs require that:

e During a spill event all feasible steps are implemented to control the volume released
and prevent any untreated wastewater from entering storm drains, waters of the state,
and etc.,

e All spill events are reported to the State Water Resources Control Board via the
California Integrated Water Quality System (CIWQS),

e An SSMP is prepared and approved by the board governing the owners or operators of
a sanitary sewer system, and

e The SSMP is implemented using an adaptive management program. The adaptive
management program periodically considers the effectiveness of the plan and the
operations and maintenance program in preventing and mitigating spills, and revises
it accordingly when deficiencies and/or improvements are identified.

1.3 SSMP Purpose, Organization, and Update Schedule

The purpose of the SSMP is to implement and document the requirements of the WDRs as
appropriate to the District’s collection system. To fulfill the requirements of the WDRs, this SSMP
contains 11 elements which detail the management, operation, and maintenance of all parts of the
District’s sanitary sewer system. These elements are:
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Goals

Organization

Legal Authority

Operations and Maintenance Program
Design and Performance Provisions
Spill Emergency Response Plan

Sewer Pipe Blockage Control Program

System Evaluation and Capacity Assurance Plan

© BN LR B bR

Monitoring, Measurement, and Program Modifications
. SSMP Program Audits

11. Communication Program

~
Q

A summary of each of the elements, as defined in the WDRs, is included at the beginning of each
section to inform readers of the section’s content and the basis of their inclusion in the SSMP.
Following this introduction, each section contains the policies, practices, descriptions, and
references used to address the element’s requirements.

The SSMP update and audit schedule is summarized below in Table 1. It should be noted that this
SSMP Update incorporates the results of the audit completed in December 2024, covering the
three-year audit period from August 2021 to August 2024.

Table 1 — SSMP Update and Audit Schedule

™ S ) B S

SSMP Update and Re-Certification | Aug 2025 Six-year recertification by District

Board
SSMP Internal Audit Report Dec 2027 | Period Aug 2024 to Aug 2027
SSMP Internal Audit Report Dec 2030 | Period Aug 2037 to Aug 2030

Six-year recertification by District

SSMP Update and Re-Certification | Aug 2031 Board

SSMP to be updated as necessary
Adaptive management updates to As Needed based on monitoring and performance
SSMP evaluations conducted throughout the
SSMP implementation period.

1.4 Sewer System Asset Overview

This section describes the District’s existing wastewater collection, including the service area,
population trends, and an overview of the collection system facilities.
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Study Area
EOCWD is located in central Orange County, just north of the City of Irvine. The District’s service
area is described below.

EOCWD wastewater collection is located in central Orange County and serves portions of the
Cities of Tustin and Orange, as well as adjacent unincorporated areas of Orange County. The
District covers approximately 7,800 acres (12.15 square miles) and serves a predominantly
urbanized region.

The District’s boundaries are approximately defined by the 55 Freeway to the northwest, Warner
Avenue to the southwest, and generally lie between Red Hill Avenue and Tustin Ranch Road to
the southeast. To the northeast, the boundary extends roughly a few miles southwest of Chapman
Avenue. Major transportation corridors within the District include the I-5 Freeway and Irvine
Boulevard, which traverse the area in a northwest-to-southeast direction, along with Newport
Avenue, a primary cross street that runs perpendicular to the I-5 and Irvine Boulevard.

EOCWD’s wastewater collection service area is largely made up of low density single-family
residential neighborhoods, with additional commercial, light industrial, and agricultural land
uses. The District also contains parks, open space, and public rights-of-way, which generally
produce little to no wastewater flow. The EOCWD sewer service area is illustrated on Figure 1.
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Goals and Introduction

The population within the District’s sewer service area was 79,035 as of 2023. Table 2
summarizes the historical population trends within the area. As would be expected in a maturely
developed area near buildout conditions, the compounded annual population growth rate is less
than one percent annually between 2010 and 2023.

Table 2 —- EOCWD Sewer Service Area Population Estimates

2023 79,035 0.4%
2022 78,694 -1.1%
2021 79,561 -0.3%
2020 79,792 6.0%
2019 75,275 -1.0%
2018 76,024 0.4%
2017 75,687 -1.2%
2015 76,604 4.8%
2010 7317

1. Data obtained from Census.gov
2. Population estimates are based on percent area of census
tract within EOCWD sewer service area

EOCWD, located near Tustin, CA, experiences a Mediterranean climate, characterized by hot, dry
summers and cooler, cloudier winters. Foggy conditions can persist for several days during the
colder months. Rainfall is generally sparse, with nearly 80% of annual precipitation occurring
between October and March, typically totaling less than 10 inches per year.

Topographically, the EOCWD service area includes a mix of flatlands, rolling hills, and foothill
terrain, influenced by its proximity to the Santa Ana Mountains. The elevation changes within the
district impact stormwater drainage patterns and groundwater recharge zones, playing a crucial
role in local water management strategies.

Overview of Collection System Facilities

The following section summarizes the District’s existing collection system. The EOCWD existing
sewer system consists of approximately 173 miles of pipeline and 3,700 manholes serving about
16,500 customers. The District does not own or operate any wastewater treatment facilities;
instead, wastewater generated within its service area is conveyed through one of the 137
connection points to sewer systems owned by the City of Orange, Orange County Sanitation
District (OCSan), and Irvine Ranch Water District (IRWD). These connection points and
upstream infrastructure are organized into twelve drainage basins, which are further grouped into
four primary sewershed areas: IRWD’s Harvard Area Trunk Sewer (HATS), OCSan’s Redhill
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Trunk Sewer, OCSan’s Sunflower Trunk Sewer, and IRWD’s North Tustin Area. Wastewater from
the Orange and OCSan tributary areas is directed to OCSan’s Reclamation Plant No. 1. Flows that
connect to IRWD’s system are conveyed to the Michelson Water Recycling Plant (MWRP).

EOCWD’s existing collection system consists of approximately 173 miles of gravity mains, ranging
in diameter from 6-inches to 27-inches. The most common pipe diameter is 8-inches, accounting
for nearly 91-percent of the total length. The gravity mains in EOCWD’s collection system were
installed between 1955 and 2003. The bulk of the system — approximately 670,000 feet or 127
miles — was constructed between 1960 and 1969, representing about 73% of the total gravity
mains. The majority of EOCWD’s infrastructure is now over 50 years old, which may have
implications for system maintenance, rehabilitation planning, and long-term capital
improvement strategies. EOCWD utilizes six (4) different material types for gravity mains:

e Acrylonitrile-Butadiene-Styrene (ABS) (Not a currently approved material)
e Cast Iron, Ductile Iron

e Polyvinyl Chloride (PVC)

e Vitrified Clay Pipe (VCP)

The most common gravity main material in the EOCWD collection system is VCP, which makes
up approximately 98-percent of the total gravity main length in the system.

EOCWD's service area contains one publicly owned lift station - the Lemon Heights Lift Station.
Other lift stations within the District's boundaries are privately owned and are neither operated
nor maintained by the District. In conjunction with the single lift station, the existing collection
system includes approximately 2,074 ft, or 0.37 miles, of 4-inch diameter force main. There is
also a privately owned 2-inch force main within the District's service area.

The District’s existing collection system includes nine inverted siphons , each constructed to pass
beneath major flood control channels or utilities. The system also contains four active diversion
structures, all located along Newport Boulevard. In addition, the collection system encompasses
three active relief structures. The diversion structures are designed with channels that currently
direct 100% of the flow eastward, away from Newport Boulevard. If the flow exceeds a certain
threshold, the diversion structures are configured to allow excess flow to spill over and be
redirected westward toward Newport Boulevard. The relief structures are intended to provide
relief prior to spilling if high flows surcharge gravity mains up into the system’s manholes.

The District does not own any portion of the sewer laterals that connect individual customers to
the gravity mains throughout the collection system. Also, the District does not have any diversion
structures dedicated to diverting stormwater into the collection system. The District’s collection
system facilities are summarized in Table 3.

Sewer System Management Plan | 12



Goals and Introduction

Table 3 — EOCWD Collection System Facilities Summa
Description Value

Total Length — Gravity Mains (miles) 173
Total Length — Force Mains (miles) 0.4
Total Length - Laterals (miles) 0

Number of Lift Stations

—_

Number of Siphons 9
Number of Diversion Structures 4
Number of Relief Structures 3
Number of Stormwater Diversion 0

Structures

The above collection system information is maintained in a comprehensive Geographical
Information System (GIS) that also forms the basis of a Computerized Maintenance Management
System (CMMS) in the ESRI Enterprise Information System platform. Both the GIS and the
CMMS are regularly and routinely updated based upon construction data and field data. An
updated system map created from the GIS is provided in Appendix A. The GIS/CMMS and
updating protocols are described in more detail in Element 4.

1.5 Collection System Connection Data

There are approximately 16,374 connections to the District’s collection system. The distribution of
these connections among residential, commercial, and industrial customers, as well as within
either the City of Tustin or Orange County, is shown in Table 4. As described in the Collection
System Challenges section that follows, the number of connections is considered approximate
because of complications in determining the number of septic tanks in the service area.

Table 4 —- EOCWD Sewer Service Area Connection Data

eir s . Within
Description DL Q'ty u Unincorporated
Tustin
Orange County
Residential 5943 9,775 15,718
Connections
Commercial 545 51 596
Connections
Industr'lal 60 i 60
Connections
Total 6,548 9,826 16,374
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1.6 Collection System Challenges

EOCWD staff have identified the following general challenges in operating and maintaining the
District’s collection system:

1.

The fact that the District does not own nor operate any trunk sewer within its service
area results in the District’s collection system comprising a high number of
unconnected basins with small diameter gravity mains that require focused
maintenance attention.

Because the District recently took over ownership and operation of the collection
system (August 2016), historical information including record drawings is more
limited than typically seen. District staff are still in the process of understanding
system connectivity and configuration in some parts of the system.

The District’s challenging service topography in the foothill portions of the service
area have resulted in a large number of Onsite Wastewater Treatment Systems
(OWTS), more commonly called septic tanks, being put in use in the service area. The
location and operation of the septic tanks has been poorly documented in the past. As
part of the ongoing Sewer Master Plan Update, the District is documenting the
location of septic tanks and developing a plan for ongoing operation in these
challenging areas.

The District has a number of private collection systems serving multi-family
residential and shopping center areas that discharge flow into the District’s collection
system. These small private systems can have maintenance issues that impact the
District’s system, and the District wishes to have a more systematic method for
communication with the operators of these systems.

Root intrusion appears to be the greatest challenge for collection system integrity as
identified both by spill records and by interviews with staff. The District is actively
implementing root intrusion control activities.

1.7 Roles and Responsibilities

Because this element includes a high-level overview of collection system activities, the EOCWD
Board of Directors, General Manager, Operations Manager, Engineering Manager, GIS Manager,
and Operations Supervisor have responsibilities in maintaining this element.

1.8 Effectiveness, Improvement, and Key Performance Indicators

To monitor the effectiveness of this element of the SSMP, the following Key Performance
Indicators (KPIs) are being monitored by EOCWD:

Have the goals of the SSMP been reviewed at a Quarterly SSMP Review Meeting?

Sewer System Management Plan | 14
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Element 2: Organization
The SSMP must identify:

1. The name of the Legally Responsible Official as required in section 5.1 of Order
No. 2022-0103-DWQ — Statewide General WDR For Wastewater Collection
Agencies.

2. The position titles, telephone numbers, and email addresses for management,

administrative, and maintenance positions responsible for implementing specific
SSMP elements.

3. Organizational lines of authority; and

4. The chain of communication for reporting spills from receipt of a complaint or
other information, including the person responsible for reporting spills to the
State and Regional Water Board and other agencies if applicable (such as County
Health Officer, County Environmental Health Agency, Regional Water Board,
and/or State Office of Emergency Services (OES).

2.1 Introduction

The administration and implementation of the SSMP is directed through executive staff,
engineering staff, and operations & maintenance staff of EOCWD. The offices of these staff are
located at:

Administrative Office
185 N. McPherson Road,
Orange, CA 92869-3720

Phone: 714-538-5815

Fax: 714-538-0334

2.2 Legally Responsible Official
Legally Responsible Official: David Youngblood, P.E., General Manager

2.3 Authorized Representatives

The District has authorized certain individuals to serve as Authorized Representatives for all
sanitary sewer related issues in the District. These representatives are authorized to submit all
reports required by the WDRs and other information required by the State or Regional Water
Board. The titles of these individuals are:

e Jerry Mendzer, Operations Manager
e Justin Davis, Operations Supervisor

The contact information for these individuals can be found in the tables that follow in this
chapter.
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2.4 Administrative and Maintenance Personnel

The District employs five individuals, comprising the Operations Supervisor and four (4)
collection system staff, dedicated to managing, operating, maintaining, and improving the
collection system. The Operations Supervisor reports to the Operations Manager, who reports
directly to the General Manager. The four individuals who report to the Operations Supervisor are
certified using California Water Environment Association (CWEA) standards.

Tables 5 and Table 6 below give the names and phone numbers of positions responsible for
implementing the SSMP and the entire range of positions/departments having some
responsibility for implementing specific elements of the SSMP, respectively. These tables are key
components to the proper implementation of the SSMP and its effectiveness. A complete
organizational chart identifying lines of authority for all District employees including those
responsible for SSMP implementation can be found in Appendix B.

Sewer System Management Plan | 16



Organization

Table 5 — District Roles, Responsibilities, and Contact Information
Role Responsibility Contact Information

Board of Directors

Establishes policy.

Sprado@eocwd.com
714-538-5815

General Manager

Plans, organizes and directs the overall
administrative activities and operations of
the District. Advises and assists the Board,
represents the District’s interest with other
governmental agencies, business interests,
and the community. Certifies spill reports

in CIWQS after a spill.

Dyoungblood@eocwd.com

714-538-5815

General
Counsel/Board
Secretary

Provides legal guidance and support
for District Board of Directors,
management and operation; also
provides District Secretary services.

Sprado@eocwd.com
714-538-5815

Operations Manager

Provides direct oversight of the utility
operations to ensure compliance with
local, state and federal laws and
regulations. Contacts regulatory
agencies in the event of a spill. Can
submit spill reports in CIWQS after a
spill.

Jmendzer@eocwd.com
714-501-5596

Engineering
Manager

Plans, coordinates, supervises, and
participates in the performance of
professional engineering activities of a
complex nature involving engineering
planning and design, construction
project

Byoung@eocwd.com
714-538-5815

Finance
Director/Treasurer

Plans, organizes and directs all
financial aspects of District operations.
Prepares operating and capital
budgets, including financing plans for
capital projects and monthly financial
statements.

Sprado@eocwd.com
714-538-5815

Administrative

Perform general and technical office
work in support of District
administrative, engineering and

Sprado@eocwd.com

Assistants operations divisions; oversees records 714-538-5815
management system.
Assists Finance Director in day-to-day
accounting tasks for District. Assists Sprado@eocwd.com
Bookkeeper

with purchasing and contract
management tasks.
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Role

Operations
Supervisor

Responsibility

Manages, plans, directs, coordinates,
and evaluates all aspects of the
operation, maintenance, and
construction of the Wastewater
Division; coordinates assigned activities
with other divisions and departments.
Provides training to staff. Coordinates

assigned activities including CCTV

reports. Submits spill reports in
CIWQS after a spill.

inspection work and reviewing PACP

Contact Information

Jdavis@eocwd.com
714-497-8073

GIS Manager

Manages and maintains the District's
GIS/CMMS system in Esri Enterprise
Information System format. Manages
collection system workorders and
produces collection system reports
tracking maintenance and cleaning.
Reviews DigAlert ticket response and
performance through Esri.

Rgallegos@eocwd.com
714-538-5815

Collection System
Maintenance Field
Crew

Performs semi-skilled and skilled labor
in the construction, maintenance,
repair, and inspections of wastewater
collection systems. Cleans, unplugs,
and repairs wastewater lines. Operates
power equipment including hydraulic
cleaning truck, sewer rodder, and
closed circuit television system.

Jdavis@eocwd.com
714-497-8073

Water Distribution
Operators/Stand-by
Field Crew

Performs semi-skilled and skilled labor
in the construction, maintenance,
repair, and inspections of water utility
systems. Responds to service requests
outside of department normal work
week hours. Secures site in the event of
an overflow, and performs initial
mitigation as needed. Operates power
equipment including hydraulic
cleaning truck, sewer rodder, backhoe,
and other heavy equipment.

Jmendzer@eocwd.com
714-501-5596

Contract Cleaning
Crew (If required)

If determined to be required by the
Operations Manager or Operations
Supervisor, performs semi-skilled and
skilled labor in the maintenance, repair,
and inspections of wastewater
collection systems. Cleans, unplugs,
and repairs wastewater lines. Operates
power equipment including hydraulic
cleaning truck, sewer rodder, and
closed-circuit television system.
Responds to service requests outside
of departmental normal work hours
and assists with sewer overflows if

needed.

Obtained When Needed
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Table 6 — EOCWD Responsible Staff for SSMP Elements
Element Responsible Staff

l. Goals

Board of Directors
General Manager
Operations Manager

Engineering
Manager

GIS Manager

Operations
Supervisor

Il. Organization

Name of the Responsible or
authorized representative(s)
Names and telephone
numbers of management,
administrative, and
maintenance positions
Chain of commmunication for
reporting spills

General Manager
Operations Manager
Engineering
Manager

Operations
Supervisor

e.

lll. Legal Authority

Prevent illicit discharges to
the collection system
Require that sewers and
laterals be properly
designed and constructed
Ensure access to the
collection system

Limit discharge of FOG and
other debris that may cause
blockages

Enforcement of Ordinance

Board of Directors
General Manager
Operations Manager

Engineering
Manager
Operations
Supervisor

General
Counsel/Board
Secretary

IV. Operation and Maintenance

a.

Program
Maintain current map of
collection system and storm
drain system
Describe routine and
preventative operation and
maintenance of collection
system
Develop a rehabilitation and
replacement plan.
Develop and implement a
training program
Provide equipment and
training parts inventories
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Element Responsible Staff

V. Design and Performance

Provisions
a. Design, construction and
specification standards for General Manager
installation and Operations Manager
reha!oilitation of new and Engineering
existing sewers Manager
b. Procedures and standards

for the inspection of new or
rehabilitated sewers and
appurtenances.

VL. Spill Emergency Response Plan

a. Notification procedures for )
regulatory agencies Operations Manager
b. Response and mitigation Engineering
procedures Manager
c. Staff and contractor training Operations
d. Emergency operations Supervisor
e. Containmentand

monitoring plans

VII. Sewer Pipe Blockage Control

f.
g.
h

Program

Identification of "hot spot"
areas of collection system
Identification of food service
businesses in "hot spot"
areas of collection system
Administrative controls
(permits) for potential
grease dischargers
Requirement to install
grease removal equipment
Encouragement to use
BMPs to reduce grease
discharges

Periodic inspections
Enforcement actions
Public Education

Operations Manager

Engineering
Manager

GIS Manager

Operations
Supervisor

VIIl. System Evaluation, Capacity

Assurance, and Capital

Improvements e Operations Manager

e Engineering

a. Capacity evaluation
Manager

b. Identification of capacity
needs
c. Project schedule
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Element Responsible Staff

IX. Monitoring, Measurement, and
Program Modifications
General Manager
a. Maintain records and data ) 9
b. Monitor implementation of Operations Manager
SSMP Engineering
c. Assess the success of Manager
preventive maintenance Operations
program Supervisor
d. Update program elements
e. Identify and track spill GIS Manager
trends
X. Internal Audits
a. Person responsible for the Operations Manager
Audit ) Engineering
b. Scope of the Audit Manager
c. Audit work product o .
d. Schedule for the Audit, S perat!ons
minimum every three years upervisor
XI. Communication Program Operations Manager
a. Notification that an SSMP is Engineering
being prepared. Website Manager
use is suggested Administrative
Assistants

2.5 Reporting Chain of Communication

The District utilizes a systematic approach to spill response and notification from receipt of a
complaint or observation to cleanup of a verified spill. Various positions are responsible for
ensuring that proper procedures are followed in the event of a spill. A complete description of
spill response is found in the Spill Emergency Response Plan (SERP) maintained by the District,
and included as Appendix C of this document. In summary, during regular business hours, spill
communication begins with a call to the District’s main office staff who document the call and
obtain critical information. That information is forwarded to Operations Supervisor or
Operations Manager, who coordinates the response by selecting the nearest operator to the spill
location.  After hours calls are answered directly by the on-call operator. Upon arrival, the
operator will relay information back to the Operations Supervisor or Operations Manager ,who
then determines the need for additional support. Required notifications to various other
agencies are made by the Operations Supervisor or Operations Manager as required depending on
the nature of the spill. One of the Authorized Operators may perform other notifications for
Category 1 spills. A graphic depiction of spill response and notification as outlined in the SERP is
provided below on Figure 2, taken from the District’s SERP.
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2.6 Effectiveness, Improvement, and Key Performance Indicators

To monitor the effectiveness of this element of the SSMP, the following Key Performance
Indicators (KPIs) are being monitored by EOCWD:

e Have the organization of the utility and the application of that organization to the SSMP
been reviewed at a Quarterly SSMP Review Meeting?
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Report of a Spill
Routed to Wastewater Supervisor
during business hours and standby
maintenance staff after hours

Crew(s) or Standby Staff
will be dispatched and arnve at

Initial Assessment Completed &
Aﬂdrtlnmll Aﬂlmam:ﬂ

B

Update Sedaru
Motify Property Owner and OCHCA
or Agency of Spill Origin
Appendix B-4 lists contact information

The spill is the responsibility of the
property owner or facility owner of
spill origin

EQCWD Spill
Dioes the spill ariginate from a
EOCWD owned sewer facility?

!

Contain the spill from entering
public right-of-way
Standby and offer assistance

.

Containment
in Public Right-of-Ways
“+ Prevent spill frem entering

Correct Spill Cause
{Blocked Gravity Sewer)
# Locate downstream manhole with
lmted ar mﬂm'.r )

{Structural Defect in Erimtf Sewer)

Containment in Surface Waters
» Contact OCFCD for facility access|
* Coordinate m:tanment and

Post Spill Procedures
= Enter spill data in Sedaru

Cleanup in Public Right-of-Ways
and Drainage Conveyance System
* Vacuum liquid and solids from the
gutters, streets, and drainage
conveyance syﬁiems

» Clean and reshckmmlm

Cleanup in Surface Waters
Cummam wih {JCF{:D fur

Spill Volume Estimate
See Appendices C-1 and C-2

|
Spill Final Destination
identify final destination of spill

|
MNotifications

» OCHCA for all spills

* QCFCD for spills entering
drainage conveyance system

¥ OES for spills equal to or
greater than 1,000 gallons that
reaches Waters of the State

|
Spill Report
* Begin filing out the Spill Report
in the figld (Appendix B-5)
* Get GPS Coordinates
» Take photos & measurements
» Estimate volume of total spill,
entering drainage conveyance
system, and recovered

v
Report to CIWGQS
See Appendix B-3 for
Reporting Requirements

OCHCA: (714) 433-6000 (Bus.)
(714) 433-6419 (Office)
(714) 955-0600 (Bus.)
(B7T) 897-7455 (24 hr)
OES:  (B00) 852-7550 {24 hr)
Control: (714) 628-7008 (24 hr)

OCFCD:

Figure 2 — EOCWD Spill Response Plan
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Element 3: Legal Authority

Each Enrollee must demonstrate, through sanitary sewer system use ordinances, service
agreements, or other legally binding procedures, that it possesses the necessary legal
authority to:

1. Prevent illicit discharges into its sanitary sewer system (examples may include
I/I, stormwater, chemical dumping, unauthorized debris and cutroots, etc.);

2. Collaborate with storm sewer agencies to coordinate emergency spill responses,
ensure access to storm sewer systems during spill events, and prevent
unintentional cross connections of sanitary sewer infrastructure to storm
infrastructure

3. Require that sewer system components and connections be properly designed
and constructed

4. Ensure access for maintenance, inspection, and/or repairs for portions of the
lateral owned or maintained by the Enrollee;

5. Enforce any violation of its sewer ordinances, service agreements, or other
legally binding procedures; and

6. Obtain easement accessibility agreements for locations requiring sewer system
operations and maintenance, as applicable.

3.1 Introduction

The District’s legal authority is comprised of several documents, codes, and ordinances that
enable EOCWD to protect its sewer system from harmful discharges and activities. The following
sections summarize the District’s legal authority with respect to the collection system. Many of
the elements in these documents implement source control prohibitions required by OCSan.

3.2 Compliance Summary

The District maintains legal authority with respect to the collection system under the following
enacted ordinances/resolutions or agency policies:

¢ Water Code Section 31016, granting a county water district the general power to
enforce its ordinances, including entry (by consent or warrant) onto private property
where necessary for investigation of violations.

¢ Government Code Sections 54739 and 54740, which provide industrial waste
pretreatment ordinance authority for local agencies with treatment works or collection
systems.

¢ EOCWD Ordinance No. 2016-1 “Establishing Wastewater Discharge
Regulations” effective September 15, 2016. This has general prohibitions, limits
and requirements for discharge which apply to all users of the sewer system.

¢ EOCWD Ordinance No. 2016-02 “Adopting Fats, Oils, and Grease (FOG)
Control Regulations applicable to Food Service Establishments”, effective
Date, 2016. This ordinance provides EOCWD with the legal authorities necessary to
limit FOG and debris entering into the sewer system.

¢ Standard Specifications and Drawings for Sanitary Sewers (September
2022) These specifications and drawings require that sewers, connections, and
appurtenances be properly designed and constructed in EOCWD.
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3.3 Compliance Documents

The following subsections describe how the District’s documents meet the WDR requirements in
the specific requirement categories.

Illicit Discharges

licit discharges are regulated by Ordinance No. 2016-1 (Article 2, Section 201, Prohibited
Discharges) and Ordinance No. 2016-2 (Article 2, Section 2.2, Prohibitions). Ordinance No. 2016~
11is included with this document as Appendix D. Ordinance No. 2016-2 is included with this
document as Appendix E.

Ordinance No. 2016-01, Article 2, Section 201 states that “These prohibitions apply to all
Users of EOCWD’s Sewerage Facilities whether or not they are subjected to Federal Categorical
Pretreatment Standards or any other national state, or local Pretreatment Standards or
requirements.”

Ordinance No. 2016-01, Article 2, Section 201 lists general prohibitions, limits, and
requirements for discharges, as well as specific prohibitions for substances that will adversely
impact the collection system.

Ordinance No. 2016-02, Article 2, Section 2.1/Section 2.2 places limits on the discharges
that may take place from Food Service Establishments (FSEs), including limitations on Fats, Oil,
and Grease (FOG) discharge.

Collaboration with Storm Sewer Agencies

Collaboration with storm sewer agencies is most required when spills from the EOCWD collection
system end up in the storm sewer system. The EOCWD Spill Emergency Response Plan was
developed utilizing collaboration with the Orange County Flood Control District (OCFCD) so that
collaboration with OCFCD is embedded in the Spill Emergency Response Plan. As stated in in the
plan, EOCWD personnel responding to a spill will utilize the OCFCD “Water Pollution” service
request website for online reporting, found at this link:

htips://myoceservices.ocgov.com/ServiceRequest

In addition to the online request, the EOCWD Operations Supervisor will contact OCFCD by
phone if immediate assistance is needed (i.e. access to locked OCFCD facilities, additional
guidance for response to large spills, etc.).

The District is a member agency of the Water Emergency Response Organization of Orange
County (WEROC). In the event of a sanitary sewer spill, WEROC member agencies and other
nearby agencies can be contacted for additional equipment and support.

Design Standards

EOCWD has legal authority to require the sewers and sewer laterals to be properly designed
through the Standard Specifications and Drawings for Sanitary Sewers (dated September 2022).
This document is included as Appendix F.
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Access to Facilities
The District does not own any portion of the laterals within the collection system, and therefore
requires no access to such.

Ordinance No. 2016-01, Article 5, Section 501.3 provides legal authority for EOCWD’s
Right of Entry to obtain “reasonable access to all parts of the Wastewater generating and
disposal facilities for the purposes of inspection and sampling.”

Enforcement of Legal Authority

Ordinance No. 2016-1, Article 6 provides the legal authority for enforcement of the
ordinance. The enforcement section of the ordinance discusses violations of the ordinance,
enforcement procedures and fees, probation order, permit suspension, permit revocation, public
notices, termination of service, civic penalties, and criminal penalties.

Water Code Section 31016 paragraph b provides the District the ability to enter any public
property within the District’s jurisdiction in regards to investigating possible violations of an
ordinance of the District. Investigation into the violation on private property will be made with
the consent of the owner or tenant of the property, otherwise a warrant can be issued under
probable cause pursuant to the procedures set within Title 13 of Part 3 of the Code of Civil
Procedure.

Easement Accessibility Agreements
Easement accessibility is specified in Section 1.2.6 of the Standard Specifications and Drawings
for Sanitary Sewers (dated September 2022).

Roles and Responsibilities

Maintaining appropriate legal authority for a collection system requires that ordinances and other
legal documents be updated and maintained. Therefore, in addition to the General Manager,
Operations Manager, Engineering Manager, and Operations Supervisor, the EOCWD Board of
Directors and General Counsel have a role in maintaining this element.

Effectiveness, Improvement, and Key Performance Indicators

To monitor the effectiveness of this element of the SSMP, the following Key Performance
Indicators (KPIs) are being monitored by EOCWD:

e Have the documents associated with collection system legal authority been reviewed at a
Quarterly SSMP Review Meeting?

In the preparation of this SSMP, EOCWD has identified the following improvements to legal
authority documentation that will improve the effectiveness of the SSMP:

e Update Ordinance No. 2016-01 to specifically prohibit septic tank sludge, rainwater,

stormwater, street drainage, and other contaminated water from the collection system —
Complete by the next internal audit in December 2027
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e Update Ordinance No. 2016-01 to provide explicit authority for EOCWD access to all
facilities for maintenance, inspection and repairs— Complete by the next internal audit in
December 2027
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WATER DISTRICT

Element 4: Operation and Maintenance Program

The SSMP must include those elements listed below that are appropriate and applicable
to the Enrollee’s system:

1. Maintain an up-to-date map(s) of the sanitary sewer system, and procedures for
maintaining and providing State and Regional Water Board staff access to the
map(s). The map(s) must show all gravity line segments and manholes, pumping

Jacilities, pressure pipes and valves, and applicable stormwater conveyance
Jacilities within the sewer system service area boundary

2. Describe routine preventive operation and maintenance activities by staff and
contractors, including a scheduling system and a data collection system for
preventative operation and maintenance activities. The scheduling system is to
include inspection and maintenance activities, higher-frequency inspections and
maintenance of known problem areas, including areas with tree-root problems,
and regular CCTV inspections of manholes and sewer pipes. The data collection
system is to include data from system inspection and maintenance activities,
including system areas/components prone to root-intrusion potentially resulting
in system backup and/or failure

3. Provide in-house and external training on a regular basis for staff insanitary
sewer system operations, maintenance, and contractors. The training is to
include the requirements of General Order 2022-0103-DWQ, the Enrollee’s Spill
Emergency Response Plan procedures and practice drills, skilled estimation of
spill volume for field operators, and electronic CIWQS reporting procedures for
all staff submitting data.

4. Provide an inventory of sanitary sewer equipment, including identification of
critical replacement and spare parts.

4.1 Map of the Collection System

EOCWD utilizes the Esri Enterprise information management system to maintain the Sewer
Geographical Information System (GIS) and an up-to-date map of the sewer system. EOCWD
owns one lift station (Lemon Heights Lift Station) as described in Element 2. The storm water
conveyance facilities are currently viewed online through the County of Orange web map services.

EOCWD keeps an up-to-date GIS database of its sewer facilities which includes the following:

e Manholes with ID numbers, diameter, material type (concrete, brick, composite), cover
type, liner type, rim elevation, invert elevation, depth, link to as-built plan, smart cover
install date (if any), link to smart cover reporting data, and pictures

¢ Manhole maintenance related information: date last inspected, rehabilitation date, and
roach spraying

e Pipes with ID numbers, size, slope, reach length, material, liner material, link to as-built
plan, CCTV inspections, pipe type (gravity or siphon)

e Pipe maintenance related information: cleaning frequency, cleaning group number, date
of last cleaning, access notes, cleaning notes (observations made during cleaning — light
roots, grit, grease), root foaming date, date of last closed circuit television (CCTV)
inspection, link to CCTV video, date lined, and cleaning nozzle required
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¢ Food service establishments (FSEs) with kitchen inventory, operation information, grease
removal equipment status, facility pictures, and fats, oils, and grease (FOG) inspection
data including FOG Program permitting and compliance information

e Historical spill locations, dates, causes, volume, recovered volume, time of initial
notification, time of arrival, containment time, cleanup, link to CIWQS report, and
whether it reached surface waters or storm drains

EOCWD’s updated Spill Emergency Response Plan (SERP), June 2023 includes a map of the
sewer system facilities, as well as local drainage conveyance system facilities and open
channels/surface waters. The map included as Appendix A-1 of the 2023 SERP report .

Preventative Operations and Maintenance

The District has developed a robust and adaptive preventative operations and maintenance
program for its collection system. The central organizing tool for the preventative operations and
maintenance program is the District’s Esri Enterprise Information Management System (Esri
Enterprise System), which the District leverages as both a Geographical Information System
(GIS) and a Computerized Maintenance Management System (CMMS).

The Esri Enterprise System is managed by the District’s GIS Manager. This system is used to open
and close work orders which guide the Operations Supervisor and four (4) collections system staff
in their daily, weekly, monthly, quarterly, and yearly activities. The Operations Supervisor and
collection system staff are equipped with electronic field access to the Esri Enterprise System, and
therefore can record completed work and close work orders from the field, as well as identify
necessary updates to the GIS data as observed in the field.

The use of the Esri Enterprise System and the collaboration between the GIS Manager, the
Operations Supervisor, and other members of the EOCWD staff are detailed in the sections below.

Gravity Main Maintenance

Historically, the District’s goal for routine gravity main maintenance was to clean every gravity
main once per year , and to clean those mains that require more maintenance (“hotspots”) at a
frequency appropriate to prevent overflows from these gravity mains. This cleaning goal was
effective in maintaining low spill rates in the collection system.

With Esri Enterprise System integrated into the preventative maintenance program, the Distirct
now has the ability to make more data-driven decisions, which will allow the District to better
target its valuable resources. The District is currently in the process of transitioning to using
CCTV results to decide on cleaning schedules for each gravity main. The goal of this transition to
maintain the District’s historically low spill rate while focusing resources on the facilities that
need them, ideally freeing other resources to be used extending asset lives across the collection
system. To facilitate the use of CCTV data during cleaning schedules, workorders are opened at
the beginning of each month to identify that month’s cleaning goals. The workorders integrate:

e The last time a gravity main was cleaned
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e The results of the last CCTV inspection on that gravity main
e Hotspots that need to be completed that month to maintain the hotspot schedule

The workorders are generally grouped geographically to optimize crew time in the field. As the
cleaning is completed, collection systems staff can close the workorders electronically while in the
field. On a weekly basis, the GIS manager summarizes completed work and distributes a report to
the Operations Manager, Engineering Manager and Operations Supervisor to monitor work
progress and key performance indicators and to re-prioritize resources as required. An example of
this report is shown as Figure 3.

Sewer Gravity Main Work

Monthly Footage  Workflows

Workflow
Target Completed Completed

CCTV Inspection 10,720 15,243 57
Main Cleaning 80,000 88,886 357 % of Monthly Target Cleaned 111%
Main Lining As Needed 0 0 % of Year-to-month Annual Target Cleaned 111%
Main Repair As Needed 0 0 % of Annual Target Cleaned 9%
Main Replace As Needed 0 0
Managers Form As Needed 0 0
Pipe Layer Edit As Needed 0 0
Root Foaming As Needed 0 0

Total 414

Figure 3 — Sample Gravity Main Maintenance Weekly Report

For each gravity main that is inspected, District collection systems staff record the grease
condition, root condition, and grit/gravel condition of the gravity main to inform future activities.
EOCWD staff holds regular meetings to review gravity main cleaning and inspection progress and
adjust resources and priorities as necessary. It is a goal to have a more formal review of gravity
main cleaning and inspection progress at each Quarterly SSMP Review Meeting (detailed in
Element 9).

A particular challenge for gravity main preventative maintenance in the collection system is root
intrusion into the gravity mains. Roots both block flow themselves and push pipe liners into the
flow, thereby blocking flow. The challenge of root intrusion is confirmed both by the presence of
roots as a cause of several historical spills from the collection system, and by collection system
staff reports. To combat the challenge of root intrusion, the District has established a chemical
root treatment budget that is expended each year. The success of the chemical root treatment
program is demonstrated by the recent decline in spill attributed to root intrusion in the
collection system.
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Manhole Inspection/Maintenance Activities

The District’s goal is to inspect/maintain the proximate manholes as each gravity main section is
cleaned. Manhole inspection/maintenance is tracked in the Esri Enterprise System, and weekly
reports are sent on monthly progress as shown on Figure 4. Pictures of the manholes are captured
during inspection and linked to the manhole in the Esri Enterprise System. The District’s goal is

to be more consistent in recording manhole inspection results. At times, positive results that do
not require District action are not fully noted.

Manhole Work

Monthly Workflows

Workflow
Target Completed
Manhole Inspection 333 320
Manhole Layer Edit As Needed 0
Manhole Rehab As Needed 0
Manhole Repair As Needed 0
Roach Spray As Needed 1,607
SSO Report As Needed 0

Total 1,927

Figure 4 — Sample Manhole Maintenance Weekly Report
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CCTV Inspection Program and Condition Assessment

The goal of the District’s CCTV inspection program is to inspect the entire gravity main inventory
every seven years. This equates to inspecting approximately 14% (roughly 24 miles) of the gravity
main inventory per year. To accomplish these inspections, EOCWD owns and operates its own
CCTV inspection van. Inspections are performed by NAASCO-trained EOCWD staff to be
compliant with PACP standards.

Each gravity main is evaluated for both structural issues and maintenance issues. Structural and
maintenance scores are recorded in the Esri Enterprise System, and pictures and videos are also
linked to the assets in the system to facilitate future detailed review. The numerical results and
the pictures/videos are reviewed as necessary in a collaborative effort among the Operations
Supervisor, the Operations Manager, and the Engineering Manager to determine where
rehabilitation, repair, or replacement is required for any gravity main. This effort is outlined as

follows:
1. Defect discovered by inspection or cleaning activities
2. Record in Esri Enterprise System
3. Develop action plan
4. Create repair, replacement, or rehabilitation work orders in Esri Enterprise System
5. Complete and record workorders

a. Esri Enterprise work orders are closed
b. Work history captured and reported in Esri Enterprise System

It is the District’s goal to have a more formal review of these actions, and of the hotspot cleaning
list, at the Quarterly SSMP Review Meetings. A further goal is to add the footage of CCTV
inspections performed to the monthly reports distributed to District Board of Directors.

4.3 Rehabilitation and Replacement Plan for System Assets

The District developed a comprehensive rehabilitation and replacement plan as part of the 2018
Sewer Master Plan. The majority of the improvements identified as part of this plan have been
completed by the District, as detailed in Figure 5.
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Figure 5 — Existing Collection System Rehabilitation and Repair Plan

The District is currently completing the EOCWD 2025 Sewer Master Plan Update, which will
produce an updated Capital Improvement Plan that integrates capacity and condition
improvements into a prioritized and funded rehabilitation and repair action plan.

4.4 Training

Staff training is conducted on the following elements:

e Federal and State wastewater laws

e California General Collection System Permit

e Standard Specifications and Design Standards for EOCWD sewers

e Safety training included confined space entry and rescue, personal protective equipment,
traffic control, chemical storage and handling, fall protection
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e Laboratory/Sampling procedures

e Collection systems management (asset management, O&M)

e Collection systems operations

e Collection systems math

e Asset management software and data collection

e SERP training including spill estimating and spill response

¢ Conferences, seminars and classes that provide training on SSMP, SSOs, FOG, sewer
cleaning, pretreatment issues or related subjects

The District has developed standard operations and maintenance procedures for hydro cleaning,
combination cleaning truck and manhole inspections. These procedures are included as
Appendix G of this SSMP. The District wishes to add spill response and spill estimation training
to the regular training schedule.

4.5 Equipment and Parts Inventory

The District’s current equipment inventory is detailed on Table 7.

Table 7 — Existing Equipment Inventory

Year Make Model Description
Vehicles
F-250 1st Sewer
2017 Ford Responder Vehicle
F-250 -
Reg Cab
2021 Ford with Sewer
. Vehicle
Tommylift
(tandem)
VACCON Sewer
2019 FRHT Titan Vehicle
(Tandem)
Combo
2100i Sewer
2021 FRHT (Single Vehicle
rear)
Vactor
Combo - Sewer
2018 FRHT Jetter X
- Vehicle
(Single
rear)
Sewer
2022 Dodge CCTV Van Vehicle
Silverado Sewer
2023 Chevrolet 1500 with .
. Vehicle
lift gate
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Year Make Model Description
Equipment
2020 Doosan Alr
compressor
Ditch Ditch
2021 Witch Witch
. Diesel
2016 Superior Trailer
2021 Big Tex Trailer
Arrow
2020 Wanco board
Arrow
2020 Wanco board
2020 Wanco Arrow
board
- M.Mover Bypass
Trailer
2021 Hyster Fork Lift
2014 J. Deere 310 SK Backhoe
Trash
Pump (600
Multi ft
2022 oui discharge
P lay flat
hose, 25 ft
suction)

4.6 Roles and Responsibilities

The Operations Manager, Engineering Manager, Operations Supervisor, and GIS Manager
collaborate to maintain and implement this element of the SSMP.

4.7 Effectiveness, Improvement, and Key Performance Indicators

To monitor the effectiveness of this element of the SSMP, the following Key Performance
Indicators (KPIs) are being monitored by EOCWD:

e Has the Operations and Maintenance Program been reviewed at every Quarterly SSMP
Review Meeting?

e Are spills occurring at a rate less than 2.1 per 100 miles of gravity main/year?

e Are the following tools being utilized at the appropriate frequency for operations and
maintenance/asset management:
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Table 8 - Key Performance Indicators
Dashboards/Reports Purpose Used By Use Frequency

FOG Program FSE

Monitor FOG
inspection progress

GIS Manager, Admin

Inspection Dashboard and non-compliance Assistant Bi-weekly
issues
Sewer Condition Monitor manhole and GIS Manager,
Assessment sewer main work for Operations Supervisor, Monthly
Dashboard identified issues Collections Crew
Sewer Hotspot Status Monitor hotspot Operations Supervisor,
. . Weekly
Dashboard cleaning progress Collections Crew
Sewer Main Cleaning Monitor monthly and Operations Supervisor, Dail
Dashboard daily cleaning Collections Crew y
. Identifies manholes
Manhole Inspection ast due for Collections Crew Dail
Older Than 1 Year P : Y
inspection
Main Cleaning Older Identifies sewer mains Collections Crew Dail
Than 1Year past due for cleaning y
Sewer Main Hotspots Identifies sewer main
sP hotspots past due for Collections Crew Daily
Need Cleaning .
cleaning
Food Service Identifies FSEs not in
Establishments, non- compliance with FOG FOG Inspector As needed
Compliance Program requirements
. . Ensure EOCWD's FSE
FSE inventory review inventory is up to date GIS Manager Quarterly
Ensure CCTV inspection
program is capturing
CCTV inspection data _mains that need to be Bi-annually (Semi-
- inspected and ensure the GIS Manager
review . . annually)
inspection was successful
and properly
documented
Monitor all sewer mains
Sewer main cleaning that have been inspected GIS Manager, Operations
. and deemed clean and : Monthly
postponement review Supervisor
can forego next
scheduled cleaning
Compares cleaning
footage month by month
and year by year to
compare current
progress against
Sewer main cleaning historical performance. GIS Manager Monthly

averages and targets

Also determines each
month's cleaning target
based on historical
monthly cleaning
average and month's
available working days
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Dashboards/Reports Purpose Used By Use Frequency
Provide supgrvisors Engineering Manager
Weekly Work Target ci)L;rrp T;i?é Oafnfée\l/shvga:zr Operations Manager, Week|
Reports P . Operations Supervisor, Y
work targets are being Collections Crew
met
Provide summary of field
work completed in a
Monthly Work Reports month for Board meeting EOCWD Board Monthly
report
. Graph that compares
Monthcl?/eii\i/\éer Main year to year monthly Operations Supervisor Monthly
9 cleaning

In the preparation of this SSMP, EOCWD has identified the following improvements to the
operations and maintenance program that will improve the effectiveness of the SSMP:

e Develop detailed root control program to lower the impact of root intrusion on the
collection system — Complete by the next internal audit in December 2027
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Element 5: Design and Performance Provisions

The SSMP must include the following items as appropriate and applicable to the
Enrollee’s system:

1. Updated design criteria and construction standards and specifications for the
construction, installation, repair, and rehabilitation of existing and proposed
system infrastructure components, including but not limited to pipelines, pump
stations and, other appurtenances

2. Procedures and standards for inspecting and testing the installation of newly
constructed system pipelines, pumps, and other equipment and appurtenances.

5.1 Compliance Summary and Activities

EOCWD has developed a Standard Specification and Drawings for Sanitary Sewers document that
can be accessed on EOCWD’s website at:

https://www.eocwd.com/ files/ugd/5317eb 8c21c735eedbgiecac606dqe7cd6d’46.pdf

The Table of Contents of the latest version of this document (September 2022) can be found in
Appendix F.

Hydraulic capacity performance criteria developed to ensure that collection system components
are designed with sufficient dry weather and wet weather capacity will be established in the 2025
EOCWD Sewer Master Plan Update. The development of this master plan update is ongoing.
Appendix H of this SSMP document is reserved for the 2025 EOCWD Sewer Master Plan Update
when it is complete and adopted.

5.2 Compliance Documents

Design and Construction Standards and Specifications

Standards for design, construction and repair of sewer facilities are included in EOCWD’s Design,
Construction and Repair Standards for Sanitary Sewer document. Design and construction topics
covered in this document include, but are not limited to the following:

e C(Criteria for Average and Peak Flow

e Design Calculations

¢ Minimum Velocity

e Minimum Pipe Size

e Maximum Slope

e Pipe Depth to Diameter Ratio

e Manhole Criteria

e Siphon Criteria

e Radius of Curvature

e Water Main Separation Requirements
e Trench Backfill

e Jacked Casing or Open Trench Casing
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House Lateral Criteria

Cured-in-Place Pipe and Manholes

Pipe and Manhole Materials

Testing of Gravity Sewers and Manholes
e Safety Operations

EOCWD’s standard plans for design and construction of sewer facilities are listed in
Figure 6.

Drawing Description
Number
S-1 PIPE INSTALLATION AND PAVEMENT REPLACEMENT
S-2 CONCRETE ENCASEMENT OF PIPE
S-3 VALVE BOX, SURVEY MONUMENT, OR SEWER CLEAN OUT COVER
AND FRAME INSTALLATION
S-4 NOT USED
S-5 NOT USED
S-6 SEWER HOUSE LATERAL AT UTILITY INTERSECTIONS
S-7 ANCHOR BLOCK DETAIL
S-8 PIPE INSTALLATION IN CASING
5-9 FIELD CLOSURE FOR VCP PIPES
S-10 POLYMER CONCRETE MANHOLE AND CONCRETE BASE
S-11 COMPOSITE MANHOLE FRAME AND COVER (36" CLEAR OPENING)
S-12 NEW UN-LINED MANHOLE FOR SEWERS
S-13 NEW LINED MANHOLE OVER EXISTING SEWER
S-14 NEW LINED MANHOLE FOR NEW SEWERS
S-15 DROP MANHOLE CONNECTION TO STANDARD MANHOLE
S-16 48" MANHOLE FRAME AND COVER WITH CONCENTRIC 24" COVER
S5-17 STANDARD MANHOLE FRAME AND COVER
S-18 BOLTED MANHOLE FRAME AND COVER
S-19 MANHOLE ADJUSTMENT TO GRADE
S-20 GAS FLAP INSTALLATION FOR LINED OR UNLINED MANHOLES
5-21 CORE DRILLED STUB AT EXISTING MANHOLE DETAIL
S-22 DIVERSION STRUCTURE WITH STOP GATE
S-23 REHABILITATION OF PVC LINED MANHOLES
S-24 CUT IN WYE CONNECTIONS
5-25 HOUSE LATERAL CONNECTION TYPICAL
S-26 EXISTING MANHOLE ABANDONMENT

Figure 6 — Standard Drawings

The 2025 EOCWD Sewer Master Plan Update currently under development will provide detailed
sanitary sewer flow factors for use in accurately projecting future flows in the collection system.
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These factors comprise both dry weather factors and wet weather factors that account for Rainfall
Dependent Inflow & Infiltration (RDII) in the collection system.

The master plan will also provide detailed performance criteria for gravity mains, force mains, lift
stations, and siphons. The 2025 EOCWD Sewer Master Plan Update will be in alignment with and
support the Design, Construction and Repair Standards for Sanitary Sewers, providing technical
detail for support of infrastructure design.

Inspection and Testing

Standards for inspection and testing of gravity sewers and manholes are included in Section 1.6.1
and Section 1.6.2 of the Standard Specification and Drawings for Sanitary Sewers document,
respectively. This document is supplemented with the American Public Works Association
Standard Specification and Drawings for Public Works Construction (“The Greenbook”) most
current edition and American Society of Testing and Materials Specifications (ASTM).

5.3 Roles and Responsibilities

The General Manager, Operations Manager, and Engineering Manager are responsible for
implementing and maintaining this element of the SSMP

5.4 Effectiveness, Improvement, and Key Performance Indicators

To monitor the effectiveness of this element of the SSMP, the following Key Performance
Indicators (KPIs) are being monitored by EOCWD:

e Have the Design and Performance Provisions been reviewed at a Quarterly SSMP Review
Meeting?

In the preparation of this SSMP, EOCWD has identified the following improvements to the design
and performance provisions that will improve the effectiveness of the SSMP:

e Update standard plans to include details such as bedding, cleanouts, and grease
interceptors. Update standards to include abandonment of assets. — Complete by the next
internal audit in December 2027

e Develop standards and guidelines for the connection of private systems to the EOCWD
collection system— Complete by the next internal audit in December 2027
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Element 6: Spill Emergency Response Plan

Each Enrollee shall develop and implement an up-to-date spill emergency response plan
to ensure prompt detection and response to spills to reduce spill volumes and collect
information for prevention for future spills. At a minimum, this plan must include
procedures to:

1. Notify primary responders, appropriate local officials, and appropriate
regulatory agencies of a spill in a timely manner

2, Notify other potentially affected entities (e.g. health agencies, water
suppliers, etc.) of spills that potentially affect public health or reach waters of the
State

3. Comply with the notification, monitoring and reporting requirements of
the General Order 2022-0103-DWQ, State law and regulations, and applicable
Regional Water Board Orders

4. Ensure that appropriate staff and contractors implement the Spill
Emergency Response Plan and are appropriately trained

5. Address emergency system operations, traffic control and other necessary
response activities

6. Contain a spill and prevent/minimize discharge to waters of the State or
any drainage conveyance system

7. Minimize and remediate public health impacts and adverse impacts on
beneficial uses of waters of the State

8. Remove sewage from the drainage conveyance system

9. Clean the spill area and drainage conveyance system in a manner that does

not inadvertently impact beneficial uses in the receiving waters

10. Implement technologies, practices, equipment, and interagency
coordination to expedite spill containment and recovery

11. Implement pre-planned coordination and collaboration with storm drain
agencies and other utility agencies/departments prior, during, and after a spill
event

12.  Conduct post-spill assessments of spill response activities

13. Document and report spill events as required by General Order 2022-0103-
DWQ

14. And annually review and assess the effectiveness of the Spill Emergency
Response Plan, and update as needed.

6.1 Compliance Summary and Activities

Section 5.12 of Order 2022-0103-DWQ required all agencies to update and implement their Spill
Emergency Response Plan (SERP) within six months after the adoption of the General Order. The
Order was adopted December 5, 2022, so the SERP had to be updated by June 5, 2023.

EOCWD staff updated the former Sewer System Overflow Response Plan to create the SERP and
comply with the new requirements of Order 2022-0103-DWQ, including the SSMP requirements
(Attachment D) and the Notification, Monitoring, Reporting, and Recordkeeping Requirements
(Attachment E1 and E2).
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6.2 Compliance Documents

The District’s SERP is included with this SSMP as Appendix C. The SERP is organized as
follows:

e Section 1 Authority

e Section 2 Overview

e Section 3 Initial Response Procedures

e Section 4 Notifications Procedures

e Section 5 Spill Response Procedures

e Section 6 Monitoring and Reporting Procedures
e Section 7 Training and Evaluation

The fourteen items listed in Section 5.12 of Order 2022-0103-DWQ were addressed in the
updated SERP document. The following list notes where each item is addressed in the SERP
document:

1. Notify primary responders, appropriate local officials, and appropriate regulatory agencies
of a spill in a timely manner;
a. Section 3 Initial Response Procedures, Section 4 Notification Procedures, Appendix B-1
Spill Emergency Response Flowchart
2. Notify other potentially affected entities (for example, health agencies, water suppliers, etc.)
of spills that potentially affect public health or reach waters of the State
a. Section 4 Notification Procedures, Appendix B-3 Spill Notification and Reporting
Requirements, Appendix B-4 Resource Phone List
3. Comply with the notification, monitoring and reporting requirements of this General Order,
State law and regulations, and applicable Regional Water Board Orders
a. Section 4 Notification Procedures, Section 6 Monitoring and Reporting Procedures,
Appendix B-3 Spill Notification and Reporting Requirements, Appendix B-4 Resource
Phone List, Appendix B-5 Spill Report, Appendix B-6 Monitoring and Reporting Data by
Spill Category Summary, Appendix B-7 Water Sampling Requirements
4. Ensure that appropriate staff and contractors implement the Spill Emergency Response Plan
and are appropriately trained
a. Section 7 Training and Evaluation
5. Address emergency system operations, traffic control and other necessary response activities
a. Section 5 Spill Response Procedures
6. Contain a spill and prevent/minimize discharge to waters of the State or any drainage
conveyance system
a. Section 5-4 Containment Procedures
7. Minimize and remediate public health impacts and adverse impacts on beneficial uses of
waters of the State
a. Section 5-5 Correction Procedures
8. Remove sewage from the drainage conveyance system
a. Section 5-5 Correction Procedures
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9. Clean the spill area and drainage conveyance system in a manner that does not inadvertently
impact beneficial uses in the receiving waters
a. Section 5-6 Cleanup Procedures
10. Implement technologies, practices, equipment, and interagency coordination to expedite
spill containment and recovery;
11. Implement pre-planned coordination and collaboration with storm drain agencies and other
utility agencies/departments prior, during, and after a spill event
a. Section 2-6 Coordination and Collaborations, Appendix D Agency Coordination
Documents
12. Conduct post-spill assessments of spill response activities
a. Section 7-3.2 Spill Event Response Evaluation, Appendix F-1 Spill Response Evaluation
13. Document and report spill events as required in this General Order;
14. Annually, review and assess effectiveness of the Spill Emergency Response Plan, and update
the Plan as needed.
a. Section 7-3.3 Annual Spill Emergency Response Plan Document Evaluation;
Appendix F-2 Annual Spill Response Evaluation

6.3 Roles and Responsibilities

The Operations Manager, Engineering Manager, and Operations Supervisor are responsible for
maintaining and implementing this portion of the SSMP.

6.4 Notification and Response Procedures

Notification and response procedures are summarized in the EOCWD Spill Response Plan shown
in Figure 4. Details are provided in Section 3, Section 4, and Section 5 of the SERP.
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Report of a Spill
Routed to Wastewater Supervisor
during business hours and standby
maintenance staff after hours

Crew(s) or Standby Staff
will be dispatched and arnve at
~ spill location within 1 hour

Initial Assessment Completed &
Aﬂdrtlnmll Aﬂlmam:ﬂ

EOCWD Spill
,L, Does the spill originate from a
— EOCWD owned sewer facility?
Motify Property Owner and OCHCA
or Agency of Spill Origin

Appendix B-4 lists contact information

The spill is the responsibility of the
property owner or facility owner of
spill origin

!

Contain the spill from entering
public right-of-way
Standby and offer assistance

Containment
in Public Right-of-Ways
“+ Prevent spill frem entering

.

Correct Spill Cause
{Blocked Gravity Sewer)
# Locate downstream manhole with
lmted ar mﬂm'.r )

{Structural Defect in Erimtf Sewer)

Post Spill Procedures
= Enter spill data in Sedaru
# Clean mdreshckmmlm

Containment in Surface Waters
» Contact OCFCD for facility access|
* Coordinate m:tanment and

Cleanup in Public Right-of-Ways
and Drainage Conveyance System
* Vacuum liquid and solids from the
gutters, streets, and drainage
conveyance syﬁiems

Cleanup in Surface Waters
Cummam wih {JCF{:D fur

Spill Volume Estimate
See Appendices C-1 and C-2

|
Spill Final Destination
identify final destination of spill

|
MNotifications

» OCHCA for all spills

* QCFCD for spills entering
drainage conveyance system

¥ OES for spills equal to or
greater than 1,000 gallons that
reaches Waters of the State

|
Spill Report
* Begin filing out the Spill Report
in the figld (Appendix B-5)
* Get GPS Coordinates
» Take photos & measurements
» Estimate volume of total spill,
entering drainage conveyance
system, and recovered

v
Report to CIWGQS
See Appendix B-3 for
Reporting Requirements

OCHCA: (714) 433-6000 (Bus.)
(714) 433-6419 (Office)
(714) 955-0600 (Bus.)
(B7T) 897-7455 (24 hr)
OES:  (B00) 852-7550 {24 hr)
Control: (714) 628-7008 (24 hr)

OCFCD:

Figure 7 — EOCWD Spill Response Plan
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6.5 Training

The maintenance staff receives training through the California Water Environment Association’s
(CWEA) Training Program, which is the current industry standard for training and certifying
sewer collection system maintenance staff. In addition, annual spill emergency response training
occurs in the office and in the field. In general, the Operations Manager is responsible for
scheduling and documenting training sessions for EOCWD staff. The Operations Supervisor is
responsible for conducting training sessions.

Office Training

Initial Spill Receipt training is conducted by the Operations Manager. Training includes review of
the correct procedures for receiving calls, recording the information on the Sanitary Sewer
Overflow Initial Receipt Form (Appendix B-2), and notification of the maintenance staff.

Office training of maintenance staff is conducted by the Operations Supervisor. This involves
complete review of the following documents and/or procedures:

The SERP plan document review

The SERP flowchart (SERP Appendix B-1)

Regulatory agency notification and reporting requirements (SERP Appendix B-3)
Filling out the Spill Report (SERP Appendix B-5)

Recording spill data and information into Esri Enterprise System

Sewers, Drainage Conveyance Systems, and Surface Waters Map (SERP Appendix A-1)
Spill volume calculation methodologies (SERP Appendix C-1 and C-2)

Post-Spill Response evaluation procedures

Noghwbdr

Office training is completed monthly.

Field Training
Field training of the maintenance staff is conducted by the Operations Supervisor. The following
training topics are reviewed in the field once per year, at a minimum:

Safety Procedures

Operation of EOCWD’s combination trucks

Field spill volume estimation, with training simulations
Review of all available equipment on the combination truck
Review of all spare parts available at EOCWD yard
Containment and clean up procedures

Gravity sewer correction procedures

Bypass pumping procedures

N N N

Any new staff that have not participated in the annual training will be separately trained by the
Operations Supervisor during their first week of employment.

_45_



Spill Emergency Response Plan

Other Training Opportunities

EOCWD will look for and participate in other training opportunities made available from nearby
agencies including but not limited to:

e Orange County Sanitation District (OCSan)
e SoCal Waste Discharge Requirements Group
e California Water Environment Association (CWEA)

e Water Emergency Response Organization of Orange County (WEROC)

Training Logs
The Operations Manager keeps records of all SERP-related training. Sign-in sheets include the

training topic, date, time, and list of all attendees. All sign-in sheets, agendas, handout material,
quizzes, etc will be maintained electronically.

6.6 Effectiveness, Improvement, and Key Performance Indicators

To monitor the effectiveness of this element of the SSMP, the following Key Performance
Indicators (KPIs) are being monitored by EOCWD:

e Has the SERP been reviewed at a Quarterly SSMP Review Meeting?

e Is SERP training taking place at a quarterly basis?
e Aretraining records and resources being maintained electronically?
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Element 7: Sewer Pipe Blockage Control Program

The SSMP must include procedures for the evaluation of the Enrollee’s service area to
determine whether a sewer pipe blockage control program is needed to control fats, oils,
grease, rags, and debris. If an Enrollee determines that a program is not needed, the
Enrollee must provide justification for why it is not needed. The procedures must
include, at minimum:

1. An implementation plan and schedule for a public education outreach program
that promotes proper disposal of pipe-blocking substances;

2. A plan and schedule for the disposal of pipe-blocking substances generated
within the sanitary sewer system service area. This may include a list of
acceptable disposal facilities and/or additional facilities needed to adequately
dispose of substances generated within a sanitary sewer system service area;

3. The legal authority to prohibit discharges to the system and identify measures to
prevent spills and blockages;

4. Requirements to install grease removal devices (such as traps or interceptors),
design standards for the removal devices, maintenance requirements, BMP
requirements, record keeping and reporting requirements;

5. Authority to inspect grease producing facilities, enforcement authorities, and
whether the Enrollee has sufficient staff to inspect and enforce the fats, oils, and
grease (FOG) ordinance;

6. An identification of sanitary sewer system sections subject to FOG blockages and
establishment of a cleaning maintenance schedule for each section;

7. Implementation of source control measures for all sources of FOG reaching the
sanitary sewer system for each section identified in each section above.

7.1 Compliance Summary and Activities

In order to limit the discharge of FOG, rags, and other debris that causes increased maintenance
and pipe blockages that can cause SSOs, EOCWD has prepared and is implementing the following
elements into our FOG Control Program effort:

e EOCWD’s Sewer Use Ordinance 16-01 was adopted on September 15, 2016 containing
the necessary Legal Authority to prohibit discharges to the system and identify measures
to prevent SSOs and blockages caused by FOG (Appendix I);

e Adopted the FOG Ordinance 16-02 providing the authority to inspect FOG producing
facilities 1, and providing enforcement powers to ensure compliance as needed
(Appendix J);

e Developed and implemented a FOG training and FSE inspection program for Collection
Systems staff through contractor EEC Environmental;

e Developed materials and began implementation of a public education outreach program,
also using our website and print/social media to promote proper disposal of FOG
(Appendix K);
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e For FSEs, requirements to install Grease Control Devices (GCD’s) in facilities (such as
traps or interceptors) design standards for the GCDs, maintenance requirements to be
performed by the facility owner, BMP requirements, record keeping and reporting
requirements (Appendix L);

e Developed and implemented source control measures, for all sources of FOG discharged
to the sanitary sewer system, for each section identified above;

e Reviewed hot spot sewer cleaning maintenance schedules for line segments including
inverted siphons that are subject to FOG;

e Developed handout materials for each FSE to help educate and ensure compliance.
(Appendix M)

e Developed a process of corrective measures needed by FSE’s and residential facilities if a
FOG related SSO does occur (Appendix N);

e Developed FOG Reduction Program training for EOCWD staff charged with Program
implementation;

e Implemented a risk based FSE and GCD inspection program;

e Developed a process for residential outreach which will target parcels upstream of
trouble-spots associated with FOG and debris (wipes) where upstream FSE’s may not be
present.

To address the WDR Order, EOCWD adopted FOG Control Regulations Applicable to Food
Service Establishments (FSE) to also establish the legal authority to prohibit FSEs from
discharging FOG to the sewer system. The Ordinance Establishing Wastewater Discharge
Regulations provides the uniform requirements for users of EOCWD’s facilities which are
tributary to OCSan’s regional treatment and reuse facilities. FOG Program fees were adopted
under Resolution 799 at the June 15, 2017 Board Meeting. These fees have since been removed in
favor of a charge added to the property taxes levied by the District.

7.2 Compliance Documents

EOCWD relies on the following documents for compliance:

¢ FOG Control Regulations Applicable to Food Service Establishments (FSE) (Appendix
0)

¢ Ordinance Establishing Wastewater Discharge Regulations (Appendix P)

e EOCWD’s Local Sanitary Sewer Service Charges (Appendix Q)

e FOG Management Program (Appendix R)

e FOG Binder with information for FSEs (Appendix S)

e Agreement for Provision of Environmental Health Services Between County of Orange and
Orange County Sanitation District. Includes EOCWD as a subscribing agency (Appendix
T)

e Materials developed to educate the public about FOG and debris disposal (Appendix U)
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7.3 Roles and Responsibilities

EOCWD’s Operations Manager, working with and through consultant EEC Environmental and
EOCWD’s Collections System staff, has a program to identify sections of the collection system
subject to blockages, and a schedule for trouble-spot cleaning as part of the preventive
maintenance program. The review of existing FOG trouble-spot conditions is a continuous
process conducted as part of the cleaning program. New trouble-spots that can be attributed to
FOG that are discovered by staff or contractors, are reported to Operations Manager for
investigation and mitigation. Based on the as-found conditions at the scheduled time of cleaning,
a recommended change in the maintenance frequency of an existing site will be reviewed and
discussed and made if warranted.

EOCWD’s Operations Manager is responsible for reviewing and recommending updates to the
FOG Program for the General Manager’s review and approval before a Program change affecting
this SSMP can be made. An SSMP Chapter or Appendix revision will then be made.

7.4 Public Education and Outreach Program

EOCWD has developed materials and is implementing a public education outreach program using
websites and print/social media to promote proper disposal of FOG. Public education on FOG
control can be found here:

htips://www.eocwd.com/fog-control-program

7.5 FOG Disposal Facilities

EOCWD maintains a list of FOG hauling and disposal services for customers within the EOCWD
service area. This list can be found under Districts Fog Control Program website, and at the
following direct link:

https: //www.eocwd.com/ files/ugd/5317eb 0b83c0432ec24b45892920e1d802a41d.pdf

7.6 FOG Program Requirements and Design Standards

FOG Program requirements can be found in the FOG Management Program. Design Standards
for FOG control and mitigation in the collection system are found in the design standards
described in Element 5 of this SSMP.

7.7 FOG Inspections and Enforcement

FOG inspections and enforcement for FSEs within the EOCWD service area are required by the
FOG Control Regulations Applicable to Food Service Establishments (FSE) and are conducted by
EOCWD staff and contractor EEC Environmental. EOCWD has developed requirements to install
Grease Control Devices (GCD’s) in facilities (such as traps or interceptors) design standards for
the GCDs, maintenance requirements to be performed by the facility owner, BMP requirements,
record keeping and reporting requirements.
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7.8 FOG Preventative Maintenance

Preventative maintenance for FOG and debris within the collection system is integrated into the
preventative maintenance program described in Element 4 of this SSMP.

7.9 Source Control Measures

Source control activities with regard to the collection system are carried out by the County of
Orange and OCSan under agreement. This agreement, Agreement for Provision of Environmental

Health Services Between County of Orange and Orange County Sanitation District, includes
EOCWD as a subscribing agency.

7.10 Effectiveness, Improvement, and Key Performance Indicators

To monitor the effectiveness of this element of the SSMP, the following Key Performance
Indicators (KPIs) are being monitored by EOCWD:

e Has the Pipe Blockage Control Program been reviewed at a Quarterly SSMP Review
Meeting?

e Are monthly FSE inspection targets being met?
e Are FSE, FOG Program violations being followed up on and corrected?
e Are the sewer mains cleaning and inspection targets being met?
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Element 8: System Evaluation, Capacity Assurance and Capital
Improvements

The SSMP must include procedures for the evaluation of capacity and condition of the
Enrollee’s collection system. At a minimum:

1. The SSMP must include procedures and activities for routine evaluation and
assessment of system conditions, capacity assessment and design criteria,
prioritization of corrective actions, and a capital improvement plan (CIP).

2, System Evaluation and Condition Assessment (SECAP):

a.

b.

Evaluate the sanitary sewer system assets utilizing the best practices and
technologies available.

Identify and justify the amount of its system for its condition to be assessed
each year.

Prioritize the condition assessment of system areas that hold a high level of
environmental consequences if vulnerable to collapse, failure, blockage, or
other system deficiencies, are located within the vicinity of surface waters,
steep terrain, high groundwater elevations, and environmentally sensitive
areas, and are within the vicinity of a receiving water with a bacterial-
related impairment on the most current Clean Water Act section 303(d)
List.

Assess the system conditions using visual observations, video surveillance
and/or other comparable system inspection methods. Utilize
observations/evidence of system conditions that may contribute to exiting
of sewage from the system which can reasonably be expected to discharge
into a Water of the State.

Maintain documents and recordkeeping of system evaluation and
condition assessment inspections and activities, and identify system assets
vulnerable to direct and indirect impacts of climate change, including but
not limited to flooding and/or erosion due to increased storm volumes,
Jrequency, intensity, wildfires, power disruptions, etc.

3. Capacity Assessment and Design Criteria:

a.

The SSMP must include procedures to identify system components that are
experiencing or contributing to spills caused by hydraulic deficiency
and/or limited capacity, including procedures to identify the appropriate
hydraulic capacity of key system elements for: dry-weather peak flow
conditions that cause or contribute to spill events, the appropriate design
storm(s)or wet weather events that causes or contributes to spill events,
the capacity of key system components, and the identification of major
sources that contribute to the peak flows associated with sewer spills.

The capacity assessment must consider: data from existing system
condition assessments, system inspections, system audits, spill history,
and other available information, capacity of flood-prone systems subject
to increased infiltration and inflow, under normal local and reginal storm
conditions, capacity of systems subject to increased infiltration and inflow
due to larger and/or higher-intensity storm events as a result of climate
change, increases in erosive forces in canyons and streams near
underground and above-ground system components due to larger and/or
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higher-intensity storm events, capacity of major system elements to
accommodate dry-weather peak flow conditions and updated design storm
and wet weather events, and necessary redundancy in pumping and
storage capacities

4. Prioritization of Corrective Action: The findings of the condition assessments and

8.3

8.4

capacity assessments must be used to prioritize corrective actions. Prioritization
must consider the severity of the consequences of potential spills

Capital Improvement Plan: The CIP must include project schedules including the
completion dates for all portions of the CIP, internal and external project funding
sources for each project, and joint coordination between operation and
maintenance staff, and engineering staff/consultants during planning, design,
and construction of capital improvement projects, and interagency coordination
with other impacted utility agencies.

Compliance Summary and Activities

The District is in the process of completing the 2025 EOCWD Sewer Master Plan Update. This
document will be a comprehensive evaluation of collection system capacity and condition, and it
will provide a risk-based prioritization of collection system improvements with a detailed
schedule. Appendix I of this SSMP document is reserved for the 2025 EOCWD Sewer Master
Plan Update when it is complete and adopted.

Compliance Documents

EOCWD relies on the following documents for compliance:

e EOCWD 2025 Sewer Master Plan Update (Under ongoing development) (Appendix I
when completed and adopted.)

Roles and Responsibilities

EOCWD’s Engineering Manager is responsible for maintaining, updating, and implementing the
CIP and recommendations from the 2025 Sewer Master Plan Update. The Engineering Manager
works with the Operations Manager to make sure that the condition of the collection system is
updated and integrated into the CIP recommendations and projects.

System Evaluation and Condition Assessment

For the 2025 Sewer Master Plan Update, a comprehensive capacity evaluation will be performed,
using Aquanuity’s AquaTwin Sewer hydraulic modeling platform. The following flow conditions
will be evaluated:

e Peak Dry Weather Flow (PDWF)

e Peak Wet Weather Flow (PWWF) using adopted design storm criteria to simulate Rainfall
Dependent Inflow and Infiltration (RDII) in the collection system.

The following service area scenarios will be included in the evaluation:
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¢ Existing conditions

e Near-term development conditions

e Future build-out conditions

e Sensitivity Analysis: Septic Tank Conversion

e Sensitivity Analysis: Accessory Dwelling Unit (ADU) development

e Sensitivity Analysis: Climate change impacts on RDII in the collection system

Inspection records for collection system assets will be integrated into the hydraulic evaluation.

8.5 Capacity Assessment and Design Criteria

Design and performance criteria for the collection system have been developed and will be
integrated into the 2025 Sewer Master Plan Update. Performance criteria will include:

e Depth to diameter ratio and velocity criteria for gravity mains
e Velocity criteria for force mains

e Velocity and surcharge criteria for hydraulic siphons

e Firm pump capacity for lift stations

8.6 Capital Improvement Plan

A Capital Improvement Plan (CIP) will be included in the 2025 Sewer Master Plan Update. The
CIP will include improvement projects, anticipated project timing, project triggers to facilitate
timing updates in the future, and projected conceptual costs of the improvements. The CIP will
include improvements required for both capacity enhancement and condition improvement. For
each improvement, funding sources and inter-agency coordination required for completion of the
improvement are identified.

8.7 Prioritization of Corrective Actions

The CIP provided in the 2025 Sewer Master Plan Update will be prioritized based upon estimated
risk identified for each improvement. Risk scores will be calculated based upon both Likelihood of
Failure (LoF) and Consequence of Failure (CoF) criteria. CoF criteria will include environmental
criteria such as proximity to Waters of the State.

8.8 Effectiveness, Improvement, and Key Performance Indicators

To monitor the effectiveness of this element of the SSMP, the following Key Performance
Indicators (KPIs) are being monitored by EOCWD:

e Has the 2025 Sewer Master Plan Update been completed?

e Has the CIP been reviewed at a Quarterly SSMP Review Meeting?
e Has the CIP schedule been updated to account for new priorities
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Element 9: Monitoring, Measurement, and Program Modifications

The SSMP must include an Adaptive Management section that addresses its
implementation effectiveness and the steps necessary for SSMP improvement:

1.

2.

Maintain relevant information, including audit findings, that can be used to
establish and prioritize appropriate SSMP activities;

Monitor the implementation and, where appropriate, measure the effectiveness
of each element of the SSMP

Assess the success of the preventative operation and maintenance activities
Update SSMP procedures and activities, as appropriate, based on monitoring or
performance evaluations; and

Identify and illustrate spill trends, including: frequency, location, and estimated
volumes.

9.1 Compliance Summary and Activities

This SSMP and the programs described herein has been developed to be continually reviewed to
monitor and measure the performance of the sewer collection system. As related for each element
above, Key Performance Indicators have been developed for each element to facilitate evaluation
of the element’s effectiveness in the collection system. This ongoing review, in conjunction with
the SSMP Program Audits element, is used to identify the strengths and weaknesses of current
programs and modify them as deemed necessary.

9.2 Compliance Documents

The compliance document for this element is the SSMP quarterly meeting log included as
Appendix V of this SSMP.

9.3 Roles and Responsibilities

The General Manager has the responsibility for hiring a third-party environmental auditor to
conduct the audits. Deficiencies identified as a result of the audit are brought to the attention of
each responsible EOCWD stakeholder. Deficiencies and suggested corrective actions are
identified, verified, and documented by the third-party auditor using EOCWD’s Audit Finding
Form. The General Manager is responsible for following up with EOCWD stakeholders to close-
out the findings and document for Board and public awareness.

9.4 Maintain Information

To monitor and measure the SSMP’s effectiveness, the District manages and maintains detailed
records of the sewer system’s condition, capacity, and operation and maintenance activities. The
Sewer Division utilizes an Esri Enterprise work and asset management system as its computerized
maintenance management system (CMMS). The CMMS database serves as the comprehensive
repository for collection system assets and enables maintenance work to be requested, planned,
prioritized and recorded. The Sewer Division utilizes the Esri Enterprise to track and visualize
asset, facility, completion of work, spills, hot spot, repair, and spill locations. Records of line
cleaning, televising, spills, and other pertinent information provide the necessary data required to
identify areas of concern. Among the data tracked are:
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e Miles of sewer line cleaned

e Miles of sewer line inspected

e Number of service requests completed
e Number of spills

e Causes of spills

e Locations of spills

¢ Quantity spilled

e Repair replacement of sewer lines

e Public education events/activities

Detailed information relevant to specific sewer lines, manholes, or other assets is also maintained.
Databases enable quick access to detailed information, including CCTV videos, spill details, and
dates of specific line cleanings.

9.5 Monitoring Implementation and Effectiveness of SSMP

The District’s robust GIS database is used as the primary tool by which each element of the SSMP
is measured for its effectiveness in fulfilling the goals of the SSMP. Four meetings are held by
EOCWD stakeholders each year (Quarterly SSMP Review Meeting #1, Quarterly SSMP Review
Meeting #2, Quarterly SSMP Review Meeting #3, and Quarterly SSMP Review Meeting #4). The
Operations Manager is responsible for scheduling and documenting the Quarterly SSMP
meetings.

The Quarterly SSMP Review Meetings are held in conjunction with the formal audit which covers
a period of three years. During these audits, the District reviews the SSMP’s elements as well as
various other key statistics related to its collection system to monitor and assess the effectiveness
of the implementation of its SSMP and management of its collection system.

Table 9 summarizes the performance indicators the District utilizes to assess the effectiveness of

each of its SSMP elements, the quarterly meeting schedule for each element, and the identified
improvement actions that have been identified for each element.
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Table 9 — EOCWD Responsible Staff for SSMP Elements

Element

Quarterly
Meeting
Schedule

Identified Improvement
Actions as of SSMP

Adoption

l. Goals

Have the goals of
the SSMP been
reviewed at a
Quarterly SSMP
Review Meeting?

15t Quarter

Il. Organization

a. Name of the
Responsible or
authorized
representative(s)

b. Namesand
telephone
numbers of
management,
administrative,
and
maintenance
positions

c. Chain of
communication
for reporting
spills

Have the
organization of the
utility and the
application of that
organization to the
SSMP been
reviewed at a
Quarterly SSMP
Review Meeting?

15t Quarter

lll. Legal Authority

a. Preventillicit
discharges to
the collection
system

b. Require that
sewers and
laterals be
properly
designed and
constructed

c. Ensure access to
the collection
system

d. Limitdischarge
of FOG and
other debris
that may cause
blockages

e. Enforcement of
Ordinance

Have the
documents
associated with
collection system
legal authority been
reviewed at a
Quarterly SSMP
Review Meeting?

15t Quarter

Update Ordinance
No. 2016-01 to
specifically prohibit
septic tank sludge,
rainwater,
stormwater, street
drainage, and other
contaminated water
from the collection
system — Complete by
the next internal
audit in December
2027

Update Ordinance
No. 2016-01 to provide
explicit authority for
EOCWD access to all
facilities for
maintenance,
inspection and
repairs— Complete by
the next internal
audit in December
2027
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Identified Improvement
Actions as of SSMP

Quarterly

Element Meeting

IV. Operation and

Maintenance Program

a. Maintain current
map of
collection
system and
storm drain
system

b. Describe routine
and
preventative
operation and
maintenance of
collection
system

c. Developa
rehabilitation
and
replacement
plan.

d. Developand
implement a
training
program

e. Provide
equipment and
training parts
inventories

Has the Operations
and Maintenance
Program been
reviewed at every
Quarterly SSMP
Review Meeting?

Are spills occurring
at a rate less than 2.1
per 100 miles of
gravity main/year?
Are the ESRI
Enterprise tools
being utilized at the
appropriate
frequency for
operations and
maintenance/asset
management?

Schedule

15t Quarter

2"d Quarter
3rd Quarter
4th Quarter

Adoption

V. Design and
Performance
Provisions
a. Design,
construction
and
specification
standards for
installation and
rehabilitation of
new and
existing sewers
b. Procedures and
standards for
the inspection
of new or
rehabilitated
sewers and
appurtenances.

Have the Design
and Performance
Provisions been
reviewed at a
Quarterly SSMP
Review Meeting?
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Update standard
plans to include
details such as
bedding, cleanouts,
and grease
interceptors. Update
standards to include
abandonment of
assets. — Complete by
the next internal
audit in December
2027

Develop standards
and guidelines for the
connection of private
systems to the
EOCWD collection
system- Complete by
the next internal
audit in December
2027



Monitoring, Measurement, and Program Modifications

Element

Quarterly

Meeting

Identified Improvement
Actions as of SSMP

V1. Spill Emergency
Response Plan

a.

Notification
procedures for
regulatory
agencies
Response and
mitigation
procedures
Staff and
contractor
training
Emergency
operations
Containment
and monitoring
plans

Has the SERP been
reviewed at a
Quarterly SSMP
Review Meeting?

Is SERP training
taking place at a
quarterly basis?

Are training records
and resources being
maintained
electronically?

Schedule

2"d Quarter

Adoption

VII. Sewer Pipe
Blockage Control

a.

Program
Identification of
"hot spot" areas
of collection
system
Identification of
food service
businesses in
"hot spot" areas
of collection
system
Administrative
controls
(permits) for
potential grease
dischargers
Requirement to
install grease
removal
equipment
Encouragement
to use BMPs to
reduce grease
discharges
Periodic
inspections
Enforcement
actions

Public
Education

Has the Pipe
Blockage Control
Program been
reviewed at a
Quarterly SSMP
Review Meeting?

Are monthly FSE
inspection targets
being met?

Are FSE, FOG
Program violations
being followed up
on and corrected?

Are the sewer mains
cleaning and
inspection targets
being met?

39 Quarter
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Monitoring, Measurement, and Program Modifications

Element

Quarterly
Meeting
Schedule

Identified Improvement
Actions as of SSMP

VIIl. System Evaluation,
Capacity Assurance,
and Capital
Improvements

a. Capacity
evaluation

b. Identification of
capacity needs

c. Project schedule

Has the 2025 Sewer
Master Plan Update
been completed?
Has the CIP been
reviewed at a
Quarterly SSMP
Review Meeting?
Has the CIP
schedule been
updated to account
for new priorities?

3rd Quarter

Adoption

IX. Monitoring,
Measurement, and
Program Modifications
a. Maintain
records and
data
b. Monitor
implementation
of SSMP
c. Assessthe
success of
preventive
maintenance
program
d. Update
program
elements
e. ldentify and
track spill trends

Are the Quarterly
SSMP Review
Meetings being held
on schedule?

Are records of these
meetings being
maintained?

Are corrections
identified in the
meetings being
recorded and
implemented in the
field?

4th Quarter

X. Internal Audits

a. Person
responsible for
the Audit

b. Scope of the
Audit

c. Audit work
product

d. Schedule for the
Audit, minimum
every three
years

Are the audits being
completed and
recorded on a timely
basis?
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Monitoring, Measurement, and Program Modifications

Quarterly Identified Improvement

Element Meeting Actions as of SSMP
Schedule Adoption

1. Have public
communications
been reviewed at a

1. Develop a regular

XI. Communication schedule for

Program icati i
a Notgification that Quarterly SSMP Communlcatlon e
’ an SSMP is Review Meeting? all private systems
. _ ) 4 Quarter that discharge into
being prepared. . ave private the EOCWD
Website use is systems collection system —
suggested Eommumcatlgnst Complete by the next
een reviewed at a internal audit in
Quarterly SSMP December 2027

Review Meeting?

9.6 Assessment of Preventative Maintenance Program

EOCWD prioritizes the assessment of the Preventative Maintenance Program so that the District’s
resources are continually deployed in the most effective manner. The assessment of the
preventative maintenance program takes place four times per year at a minimum, at each
quarterly meeting. Impromptu meetings and assessments are performed when results from the
field require such.

9.7 Spill Trends

The District uses the CIWQS database in conjunction with records captured in its own GIS to
track and illustrate spill trends and to compare these trends to state and regionwide spill trends.
The District’s database includes detailed information about spills including their location,
volume, cause, response time, notifications, etc. Through analysis of the database as well as
analysis using GIS mapping software, spill trends can be identified that can uncover unknown
issues with the sewer system. Much of this analysis is described and detailed in the Program
Audits Element. When trends are found, changes in practices including revisions to the
operations and maintenance schedule can be made to reduce future spills.

As indicated by the Audit Report for the last audit period, the District has maintained the number

of spills at less than 2.1 spills per 100 miles/year for the years 2022, 2023, and 2024. This value is
below state and regional values.
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Monitoring, Measurement, and Program Modifications

9.8 Effectiveness, Improvement, and Key Performance Indicators

To monitor the effectiveness of this element of the SSMP, the following Key Performance
Indicators (KPIs) are being monitored by EOCWD:

e Arethe Quarterly SSMP Review Meetings being held on schedule?

e Arerecords of these meetings being maintained?
e Are corrections identified in the meetings being recorded and implemented in the field?

61 | Sewer System Management Plan



coCYYw

WATER DISTRICT

Element 10: SSMP Program Audits

As part of the SSMP, the Enrollee shall conduct periodic internal audits, appropriate to
the size of the system and the number of spills. At a minimum, these audits must occur
every three years and a report must be prepared and kept on file. This audit shall focus
on evaluating the effectiveness of the SSMP and the Enrollee’s compliance with the SSMP
requirements identified in the General Order 2022-0103-DWQ Attachment D, including
identification of any deficiencies in the SSMP and steps to correct them.

10.1 Compliance Summary and Activities

In accordance with the WDRs, the District conducts all internal audits of its SSMP every three
years. The purpose of the audits is to assess the performance of the SSMP and determine if any
improvements or changes must be made. The District uses the data gathered as part of the KPIs
for each element to: 1) evaluate the effectiveness of the City’s SSMP; 2) ensure compliance with
the WDRs; 3) identify any SSMP deficiencies; and 4) correct any SSMP deficiencies identified by
implementing the necessary modifications.

The final work product derived from the audit process is a summary of organization changes,
operations and maintenance activities, sewer pipe blockage inspections, CIP projects, public
education events, and other pertinent activities and systematic changes that the District will
implement. This summary consists of narrative, graphical, and cartographic descriptions and
information as well as recommendations on further progress.

10.2Compliance Documents

The audit document for the latest audit period is included in Appendix W.

10.3Roles and Responsibilities

The District’s Operations Manager is responsible for engaging the appropriate collection system
stakeholders to perform the audit at the end of each three year period.

10.4SSMP Audits and Updates Schedule
The SSMP audit and update schedule is shown in Table 10.

Table 10 — SSMP Update and Audit Schedule

Six-year

SSh:rF: dUg:_ate Aug recertification

ege e 2025 by District
Certification

Board

SSMP Internal Dec 2%6220&)'2%99
Audit Report 2027 5027
SSMP Internal Dec Period Aug 2037
Audit Report 2030 to Aug 2030
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SSMP Program Audits

Action

SSMP Update
and Re-
Certification

Due Date

Aug
2031

Notes

Six-year
recertification
by District
Board

Adaptive
management
updates to SSMP

10.5 Roles and Responsibilities

As
Needed

SSMP to be
updated as
necessary based
on monitoring
and
performance
evaluations
conducted
throughout the
SSMP
implementation
period.

The Operations Manager, Engineering Manager, and Operations Supervisor are responsible for
maintaining and implementing this element.

10.6 Effectiveness, Improvement, and Key Performance Indicators

To monitor the effectiveness of this element of the SSMP, the following Key Performance
Indicators (KPIs) are being monitored by EOCWD:

e Are the audits being completed and recorded on a timely basis?
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WATER DISTRICT

Element 11: Communication Program

The Enrollee shall communicate on a regular basis with:

1.

The public: for spills and discharges resulting in closures of public areas, or that
enter a source of drinking water and on the development, implementation, and
performance of its SSMP. The communication system shall provide the public the
opportunity to provide input to the Enrollee as the program is developed and
implemented.

Owners/operators of systems that connect into the Enrollee’s system, including
satellite systems, for: system operation, maintenance, and capital improvement-
related activities.

11.1 Compliance Summary and Activities

The District uses a mixture of communication through its website and social media,
communication through printed materials that are distributed, and communication through
meetings and workshops to communicate with both the public and with owners/operators of
connecting collection systems. This communication is provided in more detail below.

11.2 Roles and Responsibilities

The General Manager, Operations Manager, and Engineering Engineer share responsibility for
communication of the SSMP

11.3 Procedures to Communicate with Public for Spills and Discharges

East Orange County Water District (EOCWD) complies with the Communication requirements
through the following procedures:

1. EOCWD uses the following documents and tools:

e Posting the Sewer System Management Plan (SSMP) on the ECOWD website

e Hard copy of SSMP is available in EOCWD office for public review

e FOG Program outreach

e Public and Education Outreach

e District newsletters

e Spill Emergency Response Plan

¢ District Board Meetings (public comment periods, agendized items and
meetings)

e Social Media

2. EOCWD also has a public comment period before the initial adoption of an SSMP and
for significant updates that require the Board’s approval.

3. EOCWD keeps the Board of Directors informed of the SSMP progress through the
monthly General Manager’s Report as well as semi-annual briefings provided through
the Strategic Plan reporting process.

4. EOCWD staff reviews the SSMP program on a semi-annual basis through a dedicated
meeting with the General Manager, Operations Manager, and Engineering Manager.
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Communication Program

5. EOCWD has an outreach consultant, Communications LAB, to perform specific sewer
outreach tasks including the development of educational website content, and
print/social media marketing content.

6. Per EOCWD’s Spill Emergency Response Plan (SERP) document, EOCWD will provide
any signage and/or other public notification to educate the public of a spill, as required
by the Office of Emergency Services (OES) or the Orange County Health Care Agency
(OCHCA).

7. The OCHCA in coordination with EOCWD staff, will determine if and when the media
will be informed of a spill incident.

8. Inthe event of a large spill, EOCWD has a contract with Communications Lab and they
will assist with the communication of the spill to the public.

11.4 Procedures for Communication with Owners/Operators

EOCWD communicates with private entities as well as adjacent agencies by conducting the
following activities:

1. EOCWD has a communications consultant (Communications Lab) and uses its website
and doorhangers to communicate with customers on a large scale.

2. EOCWD uses the direct contact information of the Home Owners Associations’ (HOAS")
representatives and apartment managers to communicate with satellite systems that tie
into EOCWD’s sewer system.

a. Apartment complexes have been prone to onsite spills due to lack of
maintenance to their sewer system and so EOCWD regularly coordinates
with the apartment managers for cleaning and inspection work.

3. EOCWD communicates to outside agencies such as the Cities of Tustin and Orange,
Orange County Sanitation District (OCSan), and County of Orange by either email or
telephone.

a. EOCWD occasionally works with the Tustin code enforcement to deal
with private spills.

b. EOCWD is in regular contact with OCSan for cleaning and inspection
work.

c. The City of Orange is an agency that is physically connected to EOCWD
and has its own local sewer system. Cooperation with the City of Orange is
on an as needed basis.

EOCWD attends OCSan-hosted meetings and events with its other satellite dischargers.

5. EOCWD works directly with OCSan as needed on WDR/SSMP items affecting both
agencies.

11.5 Effectiveness, Improvement, and Key Performance Indicators

To monitor the effectiveness of this element of the SSMP, the following Key Performance
Indicators (KPIs) are being monitored by EOCWD:

e Have public communications been reviewed at a Quarterly SSMP Review Meeting?

e Have private systems communications been reviewed at a Quarterly SSMP Review
Meeting?
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Communication Program

In the preparation of this SSMP, EOCWD has identified the following improvements to SSMP
communication provisions that will improve the effectiveness of the SSMP:

e Develop a regular schedule for communication with all private systems that discharge into
the EOCWD collection system — Complete by the next internal audit in December 2027
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WATER DISTRICT MEM O
TO: BOARD OF DIRECTORS

FROM: GENERAL MANAGER 4@%

SUBJECT: MUNICIPAL SERVICE REVIEW COMMENTS
DATE: AUGUST 13, 2025

Background

A Municipal Service Review (MSR) is a legislative mandate the requires the Local Agency Formation
Commission of Orange County (OC LAFCO) to conduct an analysis of the municipal services delivered
by cities, special districts and other service providers to Orange County’s residents. In accordance with
State law and local policy, OC LAFCO prepares MSRs on a five year cycle. The EOCWD service area
falls in the Central MSR region of OC LAFCO along with 9 other agencies. The public comment period is
now underway for the draft MSR and comments are due by August 18, 2025.

The report was based on publicly available documents found on each city or agency website and covers
topics such as population, growth, disadvantaged communities, capacity of services, overall finances,
governance/accountability, and opportunities for shared services.

Staff have reviewed the draft report and have developed a number of comments in order to clarify some
of the information in the report. In particular, there is some discrepancy on population served as well as
District reserves. Overall, the report did not identify potential opportunities for additional shared services.
Staff will review the comments with the Board.

Recommendation

Informational.

Attachment(s)

Draft MSR Excerpts



East Orange County Water District

Incorporated 1961

District Information

Address

185 N. McPherson Road, Orange CA 92869

Primary Contact

David Youngblood, General Manager

Contact Information

714-573-3101

Website

www.eocwd.com

Governance

5-Member Board of Directors, Elected By-
District

Total Agency Staff

14 Full-Time, 1 Part-Time Employee

Service Area Information

Incorporated Area (Sqg. Mi.)

14.95

Communities Served

Tustin, Orange; North Tustin

Population in Boundary

75,402 (Wastewater Boundary)
74,379 (Wholesale Boundary)
3,443 (Retail Boundary)

Water Infrastructure Totals

Wells 2 domestic wells
Water Connections 1,204 connections
Miles of Infrastructure 24 miles
Estimated Age of Infrastructure ~50 years old

Wastewater Infrastructure Totals

Manholes 3,700
Miles of Infrastructure 171 miles
Estimated Age of Infrastructure ~60 years old
Financial Summary
East Orange County Water District
| Financial Su mmar}.(‘l 2018-19 2019-20 2020-21 2021-22 2022-23
Revenue| $ 13,723,921 $ 12,990,858 $ 14,666,591 $ 17,753,825 §$ 16,818,695
Expenditures 8,849,131 8,427,001 13,623,686 16,279,464 14,191,550
Net| $ 4,874,790 $ 4563857 $ 1042905 $ 1474361 $§ 2,627,145
Reserves| $ 13,929,861 § 14,868,399 § 15413441 § 19,968,549 § 35,461,882

""Reserves" shown are based on Unassigned Fund Balance or Unrestricted Net Position.

Source: OC LAFCO Fiscal Indicators, Berkson & Associates
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Demographic Summary (East Orange Wastewater Boundary)

East Orange County Water District (Wastewater)

|Popu|ation & Density Agency County
2020 Population 75,296
2023 Population 75,402
2028 Population’ 75,109
2023-2028 Projected Annual Growth Rate (%) -0.1% <
Daytime Population 66,232
Unincorporated SOI Population -
Households 24 747
Household Size 3.056 =
Area (Square Miles) 12.16
Density (Persons per Square Mile) 6,199 >
|Housing
Housing Units 25,670
Owner Occupied (%) 57% >
Renter Occupied (%) 39% <
Vacant (%) 4% <
Median Home Value| $ 936,425 >
|Employment & Poverty
Businesses 4 221
Employees 30,221
Median Household Income| $ 104,894 <
Public Transportation Commuters (%) 1.1% <
Commute Longer than 60 Minutes (%) T2% <
Poverty Rate 84% <

12028 Population estimate is a projection only.

Source: US Census Bureau, DOF Population and Housing Estimates (Cities), ESRI

Business Analyst
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East Orange
East Orange County Water District (Wastewater) SOI

ORANGE COUNTY

LAFCO

County Water District (Wastewater)
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East Orange
County Water District
(Wastewater)

Source: RSG Inc., ESRI, OC LAFCO
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Demographic Summary (East Orange Wholesale Boundary)

East Orange County Water District (Wholesale)

|Popu|ation & Density Agency County
2020 Population 74,308
2023 Population 74,379
2028 Population’ 74,124
2023-2028 Projected Annual Growth Rate (%) -0.1% <
Daytime Population 63,000
Unincorporated SOI Population -
Households 25,086
Household Size 296 =
Area (Square Miles) 14.95
Density (Persons per Square Mile) 4976 >
|Housing
Housing Units 26,006
Owner Occupied (%) 64% >
Renter Occupied (%) 33% <
Vacant (%) 4% <
Median Home Value| $ 977,786 >
|Employment & Poverty
Businesses 3,933
Employees 27,016
Median Household Income| $ 116,509 =
Public Transportation Commuters (%) 09% <
Commute Longer than 60 Minutes (%) 7.0% <
Poverty Rate 7.4% <

12028 Population estimate is a projection only.

Source: US Census Bureau, DOF Population and Housing Estimates (Cities), ESRI

Business Analyst
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i East Orange County Water District (Wholesale)
| [ East Orange County Water District (Wholesale) SOI

East Orange
County Water District
(Wholesale)

Source: RSG Inc., ESRI, OC LAFCO
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Demographic Summary (East Orange Retail Boundary)

East Orange County Water District (Retail)

|Popu|ation & Density Agency County
2020 Population 3,487
2023 Population 3,443
2028 Population’ 3,478
2023-2028 Projected Annual Growth Rate (%) 02% <
Daytime Population 2,022
Unincorporated SOI Population -
Households 1,162
Household Size 296 =
Area (Square Miles) 0.92
Density (Persons per Square Mile) 3,742 >
|Housing
Housing Units 1,197
Owner Occupied (%) 83% >
Renter Occupied (%) 14% <
Vacant (%) 3% <
Median Home Value| $ 1,161,881 >
|Employment & Poverty
Businesses 84
Employees 3
Median Household Income| $ 176,863 >
Public Transportation Commuters (%) 1.2% <
Commute Longer than 60 Minutes (%) 99% =
Poverty Rate 42% <

12028 Population estimate is a projection only.

Source: US Census Bureau, DOF Population and Housing Estimates (Cities), ESRI

Business Analyst
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EAST ORANGE COUNTY WATER DISTRICT

East Orange County Water District had moderate revenue growth and high expenditure

growth between FY 18-19 and FY 22-23. The District had a high unrestricted net position

in FY 22-23.

General Fund Cash Flow Detail FY 18-19 through FY 22-23

Operating Revenues

FY 2018-19 | FY 2019-20 | FY2020-21 | FY2021-22 | FY 2022-23
Water Use Sales $5,413,349 | $4,437 961 $7.887,798 | $10,202,597 | $8657,574
Meter and Standby
Service Charges 606,512 611,386 637,245 1,994,631 2,071,857
Capacity and
o e ton Fees 880,651 810,367 815,122 - -
Sewer Use Fees 3,007,647 3,000,161 3,101,177 3,003,772 3,079,234
S;Z‘:r Connection 51,616 111,514 148,526 33,405 113,742
Other Service
Charges 27,546 58,659 39,675 51,611 65,617
Total Revenues $9,987,321 | $9,030,048 | $12,629,543 | $15,376,016 | $13,988,024

Operating Expenses

FY 2018-19 | FY 2019-20 | FY 2020-21 FY 2021-22 | FY 2022-23
Source of Supply $4.904003 | $4,005563 | $7,300,958 | $10,054,006 | $8754 851
Pumping 90,563 18,080 23 327 25 447 23 447
Transmission and
Distribution 1,137,465 1,193,919 1,610,839 466,081 534,343
l\Sﬂe‘{"er System 512,616 145 447 264,243 201,442 203,152

aintenance
General and 1468539 | 2095013 1,663,194 972,362 1,238,672
Administrative
Salaries and ] - - 1,061,144 3.437,085
Benefits
Em' Operating $8,113,186 | $7,458,022 | $10,862,561 | $12,780,482 | $14,191,550
Xpenses
Net Operating Income (Loss)

FY 2018-19 | FY 2019-20 | FY2020-21 | FY2021-22 | FY 2022-23
Net Operating
Income (Loss) $1,874,135 | $1,572,026 | $1,766,982 | $2,595,534 | $(203,526)
Depreciation (691,866) (972,239) (1,096,590) | (1,067,048) | (1,290,617)
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Total Net Operating
Income (Loss) $1,182,269 $599,787 $670,392 $1,528,486 $(1,494,143)
Non-Operating Revenues (Expenses)

FY 2018-19 | FY 2019-20 FY 2020-21 FY 2021-22 FY 2022-23
Property Taxes $1,681,051 $1,748,584 $1,832,792 $1,905,287 $2,074,715
Rental Income 121,927 131,848 131,492 173,090 143,834
Investment Earnings 1,850,253 2,065,454 27,206 (1,793,085) 540,648
Other Revenues 83,369 14,924 42,132 299,432 38,924
Other Expenses (1,903) (3,511) (1,424,151) (184,299) -
Gain (loss) on Sale
of Assets (42,176) 6,771 3,426 (1,764) 32,550
Interest Expense - - (240,384) (452,786) (433,409)
Total Net Non-
Operating $3,692,521 $3,964,070 $372,513 $(54,125) $2,397,262
Revenues

Change in Net Position After Capital Contributions

FY 2018-19 | FY 2019-20 FY 2020-21 FY 2021-22 FY 2022-23
Change in Net $4,896,525 | $5127,467 | $1,305,362 | $1,556,355 | $2,326,563
Position

Unrestricted Net Position/Reserves (End of Year)

FY 2018-19 | FY 2019-20 FY 2020-21 FY 2021-22 FY 2022-23
Unrestricted Net
Position $13,929,861 | $14,868,399 $15,413,441 $19,968,549 | $35,461,882
“Reserves”
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