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MEETING OF THE BOARD OF DIRECTORS OF THE 
MUNICIPAL WATER DISTRICT OF ORANGE COUNTY 

Jointly with the 
PLANNING & OPERATIONS COMMITTEE 

March 1, 2021, 8:30 a.m. 

Due to the spread of COVID-19 and as authorized by the Governor’s Executive Order, MWDOC will be 
holding all upcoming Board and Committee meetings by Zoom Webinar and will be available by either 

computer or telephone audio as follows: 
Computer Audio: You can join the Zoom meeting by clicking on the following link: 

https://zoom.us/j/8828665300 

Telephone Audio: (669) 900 9128 fees may apply
(877) 853 5247 Toll-free

Webinar ID:  882 866 5300#

P&O Committee:  Staff:  R. Hunter, J. Berg, V. Osborn, 
Director Yoo Schneider, Chair H. De La Torre, T. Dubuque,
Director Nederhood  D. Micalizzi, H. Baez, T. Baca
Director Seckel 

Ex Officio Member:  Director Tamaribuchi 

MWDOC Committee meetings are noticed and held as joint meetings of the Committee and the entire Board 
of Directors and all members of the Board of Directors may attend and participate in the discussion.  Each 
Committee has designated Committee members, and other members of the Board are designated alternate 
committee members.  If less than a quorum of the full Board is in attendance, the Board meeting will be 
adjourned for lack of a quorum and the meeting will proceed as a meeting of the Committee with those 
Committee members and alternate members in attendance acting as the Committee. 

PUBLIC COMMENTS - Public comments on agenda items and items under the jurisdiction of the 
Committee should be made at this time. 

ITEMS RECEIVED TOO LATE TO BE AGENDIZED - Determine there is a need to take immediate action 
on item(s) and that the need for action came to the attention of the District subsequent to the posting of the 
Agenda. (Requires a unanimous vote of the Committee) 

ITEMS DISTRIBUTED TO THE BOARD LESS THAN 72 HOURS PRIOR TO MEETING -- Pursuant to 
Government Code section 54957.5, non-exempt public records that relate to open session agenda items 
and are distributed to a majority of the Board less than seventy-two (72) hours prior to the meeting will be 
available for public inspection in the lobby of the District’s business office located at 18700 Ward Street, 
Fountain Valley, California 92708, during regular business hours.  When practical, these public records 
will also be made available on the District’s Internet Web site, accessible at http://www.mwdoc.com. 

ACTION ITEM 

1. CSDA BOARD OF DIRECTORS, SOUTHERN NETWORK, SEAT A - CALL FOR
NOMINATIONS

2. ISDOC 2nd VICE PRESIDENT CALL FOR NOMINATIONS
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DISCUSSION ITEMS 

3. UPDATE ON COVID-19 (ORAL REPORT)

4. UPDATE ON WEROC ASSESSMENT & BUDGET

5. UPDATE RE:ORANGE COUNTY WATER DISTRICT/MOULTON NIGUEL
WATER DISTRICT PILOT STORAGE PROGRAM

INFORMATION ITEMS (The following items are for informational purposes only – 
background information is included in the packet.  Discussion is not necessary unless a 
Director requests.) 

6. LOCAL LEGISLATIVE ACTIVITIES
a. County Legislative Report (Lewis)
b. Legal and Regulatory Report (Ackerman)

7. APPROVAL OF AMP CAPACITY FLOW EXCEEDANCE REQUEST – SOUTH
COAST WD & THE CITY OF SAN CLEMENTE

8. MWDOC Choice School Programs Update

9. 2021 OC WATER SUMMIT UPDATE

10. February 24th Virtual Water Policy Forum

11. STATUS REPORTS
a. Ongoing MWDOC Reliability and Engineering/Planning Projects
b. WEROC
c. Water Use Efficiency Projects
d. Public and Government Affairs

12. REVIEW OF ISSUES RELATED TO PLANNING OR ENGINEERING PROJECTS,
WEROC, WATER USE EFFICIENCY, FACILITY AND EQUIPMENT
MAINTENANCE, WATER STORAGE, WATER QUALITY, CONJUNCTIVE USE
PROGRAMS, EDUCATION, PUBLIC AFFAIRS PROGRAMS AND EVENTS,
PUBLIC INFORMATION PROJECTS, PUBLIC INFORMATION CONSULTANTS,
DISTRICT FACILITIES, and MEMBER-AGENCY RELATIONS

ADJOURNMENT 

NOTE: At the discretion of the Committee, all items appearing on this agenda, whether or not expressly 
listed for action, may be deliberated, and may be subject to action by the Committee.  On those 
items designated for Board action, the Committee reviews the items and makes a 
recommendation for final action to the full Board of Directors; final action will be taken by the 
Board of Directors.  Agendas for Committee and Board meetings may be obtained from the 
District Secretary.  Members of the public are advised that the Board consideration process 
includes consideration of each agenda item by one or more Committees indicated on the Board 
Action Sheet.  Attendance at Committee meetings and the Board meeting considering an item 
consequently is advised. 
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Accommodations for the Disabled.  Any person may make a request for a disability-related 
modification or accommodation needed for that person to be able to participate in the public 
meeting by telephoning Maribeth Goldsby, District Secretary, at (714) 963-3058, or writing to 
Municipal Water District of Orange County at P.O. Box 20895, Fountain Valley, CA 92728.  
Requests must specify the nature of the disability and the type of accommodation requested.  A 
telephone number or other contact information should be included so that District staff may 
discuss appropriate arrangements.  Persons requesting a disability-related accommodation 
should make the request with adequate time before the meeting for the District to provide the 
requested accommodation. 
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Budgeted (Y/N):  n/a Budgeted amount: n/a Core  X Choice __ 

Action item amount:  None Line item:  

Fiscal Impact (explain if unbudgeted):  

Item No. 

ACTION ITEM 
March 17, 2021 

TO: 

FROM: 

Planning and Operations Committee 
(Directors Yoo Schneider, Nederhood, Seckel) 

Robert Hunter, General Manager 

Staff Contact: Heather Baez 

SUBJECT: CSDA BOARD OF DIRECTORS, SOUTHERN NETWORK, SEAT A - CALL 
FOR NOMINATIONS 

STAFF RECOMMENDATION 

Staff recommends the Board of Directors discuss and determine if a member of the 
MWDOC Board of Directors would like to be nominated and run for the CSDA Board of 
Directors Southern Network, Seat A. 

COMMITTEE RECOMMENDATION 

Committee recommends (To be determined at Committee Meeting) 

REPORT 

An 18-member Board of Directors elected from its six geographical networks governs 
CSDA. Each of the six networks (Northern, Sierra, Bay Area, Central, Coastal and 
Southern) have three seats on the board with staggered three-year terms.  Candidates must 
be affiliated with an independent special district that is a CSDA Regular Member in good 
standing located within the geographic network they seek to represent.  

CSDA is conducting a Call for Nominations for Seat A.  The Southern Network Seat A is 
currently represented by the Honorable Jo McKenzie of the Vista Irrigation District.  She 
intends to run for reelection.   
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The CSDA Board of Directors is the governing body responsible for all policy decisions 
related to CSDA’s member services, legislative advocacy, education and resources.  The 
Board of Directors is crucial to the operation of the association and to the representation of 
the common interests of all California’s special districts before the Legislature and the state 
administration. 

 Commitment and Expectations:    

• Attend all Board meetings, held every other month at the CSDA office in
Sacramento.

• Participate on at least one committee, meets 3-5 times a year at the CSDA office in
Sacramento.

(CSDA reimburses Directors for their related expenses for Board and committee meetings 
as outlined in Board policy). 

• Attend CSDA’s two annual events: Special Districts Legislative Days (held in the
spring) and the CSDA Annual Conference (held in the fall).

• Complete all four modules of CSDA’s Special District Leadership Academy within
two years.

(CSDA does not reimburse for expenses for the two conferences or the Academy classes 
even if a Board or committee meeting is held in conjunction with the events). 

Nomination Procedure: 

Any Regular Member in good standing is eligible to nominate one person, a board member 
or managerial employee (as defined by that district’s Board of Directors) for election to the 
CSDA Board of Directors.   A copy of the member district’s resolution or minute action along 
with the Nomination Form and Candidate Information Sheet must accompany the 
nomination.  

Deadline for receiving nomination applications is March 29, 2021. 

Nominations and supporting documentation will be accepted by mail and email.  Nominees 
will receive a Candidate’s Packet in the mail.  The packet will include campaign guidelines. 

BOARD OPTIONS 

Option #1 
• Discuss and determine if a member of the MWDOC Board would like to run for the

CSDA Board, Southern Network, Seat A.

Fiscal Impact: Travel costs associated with attending the CSDA Board meetings in 
Sacramento   
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Business Analysis:   CSDA provides a strong voice for special districts in Sacramento and 
throughout California.  Serving on their Board of Directors would provide MWDOC with a 
direct voice for special districts in our region.  

Option #2 
• Take no action

Fiscal Impact: None 
Business Analysis: MWDOC would not have an opportunity to have a Board member on 
the CSDA Board.  

ATTACHED 

• CSDA Nomination Form
• CSDA Candidate Information Sheet
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2021 CSDA BOARD CANDIDATE INFORMATION SHEET 
The following information MUST accompany your nomination form and Resolution/minute order: 

Name: ______________________________________________________________________ 

District/Company: ____________________________________________________________ 

Title: _______________________________________________________________________ 

Elected/Appointed/Staff: _______________________________________________________ 

Length of Service with District: _________________________________________________  

1. Do you have current involvement with CSDA (such as committees, events,
workshops, conferences, Governance Academy, etc.):

____________________________________________________________________________ 

____________________________________________________________________________ 

2. Have you ever been associated with any other state-wide associations (CSAC, ACWA,
League, etc.):

____________________________________________________________________________ 

____________________________________________________________________________ 

3. List local government involvement (such as LAFCo, Association of Governments,
etc.):

____________________________________________________________________________ 

____________________________________________________________________________ 

4. List civic organization involvement:

____________________________________________________________________________ 

____________________________________________________________________________ 

**Candidate Statement – Although it is not required, each candidate is requested to submit a 
candidate statement of no more than 300 words in length.  Any statements received in the 
CSDA office after March 29, 2021 will not be included with the ballot. 
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2021 BOARD OF DIRECTORS NOMINATION FORM 

Name of Candidate: ____________________________________________________ 

District: ______________________________________________________________ 

Mailing Address: _______________________________________________________ 

_______________________________________________________________________ 

Network: _____________________________________________ (see map) 

Telephone:____________________________________________________________  
(PLEASE BE SURE THE PHONE NUMBER IS ONE WHERE WE CAN REACH THE CANDIDATE) 

Fax:__________________________________________________________________ 

E-mail: _______________________________________________________________

Nominated by (optional): ________________________________________________ 

Return this form and a Board resolution/minute action supporting the candidate 
and Candidate Information Sheet by mail or email to: 

CSDA 
Attn:  Amber Phelen 

1112 I Street, Suite 200 
Sacramento, CA  95814 

(877) 924-2732

amberp@csda.net 

DEADLINE FOR RECEIVING NOMINATIONS – March 29, 2021 
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Budgeted (Y/N):  n/a Budgeted amount: n/a Core  X Choice __ 

Action item amount:  None Line item:  

Fiscal Impact (explain if unbudgeted):  

Item No. 

ACTION ITEM 
March 17, 2021 

TO: 

FROM: 

Planning and Operations Committee 
(Directors Yoo Schneider, Nederhood, Seckel) 

Robert Hunter, General Manager 

Staff Contact: Heather Baez 

SUBJECT: ISDOC 2nd VICE PRESIDENT CALL FOR NOMINATIONS 

STAFF RECOMMENDATION 

Staff recommends the Board of Directors discuss and determine if a member of the 
MWDOC Board would like to be nominated as a candidate for the ISDOC Executive 
Committee 2nd Vice President and direct staff as appropriate.   

COMMITTEE RECOMMENDATION 

Committee recommends (To be determined at Committee Meeting) 

REPORT 

The Independent Special Districts of Orange County (ISDOC) has issued a Call for 
Candidates to fill the vacancy of the 2nd Vice President position.  A formal announcement 
was recently distributed to all member districts via email and mail.  The notice is attached 
for your reference.   

Per the ISDOC Bylaws, officials who wish to seek election/appointment as an officer of 
ISDOC must first secure from their district an official endorsement in the form of a board 
resolution. In accordance with these Bylaws, the MWDOC Board must endorse a Director’s 
candidacy through Resolution of the Board.  
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Nominations for the ISDOC Executive Committee close on March 26, 2021 and all Board 
resolutions must be received at that time. The position will be filled via appointment by the 
ISDOC Executive Committee at their April 6, 2021 meeting.   

BOARD OPTIONS 

Option #1 
• Discuss if a member of the MWDOC Board of Directors would like to be considered

for the 2nd Vice President position on the ISDOC Board.
Fiscal Impact: None  
Business Analysis: MWDOC would have a member of their Board of Directors serving 
in a leadership position for ISDOC.        

Option #2 
• Take no action
Fiscal Impact: None
Business Analysis: MWDOC would not have a member of their Board of Directors
serving in a leadership position for ISDOC.

ATTACHED 

• ISDOC Call for Nominations, 2nd Vice President
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Mailing Address 
P.O. Box 20895 
Fountain Valley, CA  92728 

Meeting Location 
MWDOC/OCWD 
18700 Ward Street 
Fountain Valley, CA  92708 

(714) 963-3058
(714) 964-5930 fax

www.mwdoc.com/isdoc

Executive Committee 

President  
Hon. Mark Monin  
El Toro Water District  

1st Vice President  
Hon. Arlene Schafer 
Costa Mesa Sanitary District  

2nd Vice President  
Vacant 

3rd Vice President  
Hon. Brooke Jones 
Yorba Linda Water District 

Secretary 
Hon. Greg Mills  
Serrano Water District 

Treasurer 
Hon. Bill Green  
South Coast Water District 

Immediate Past President 
Hon. Saundra Jacobs  
Santa Margarita Water District  

Staff Administration 

Heather Baez  
Municipal Water District of Orange 
County 

Christina Hernandez  
Municipal Water District of Orange 
County  

February 2, 2021 

PLEASE DISSEMINATE TO ALL BOARD MEMBERS 

Re: ISDOC Executive Committee 2nd Vice President Vacancy 

This email shall serve as official notice and call for candidates to fill the vacancy for the 
2nd Vice President position on of the Independent Special Districts of Orange County 
(ISDOC).The ISDOC Executive Committee will fill the vacancy by appointment.  

Per the ISDOC bylaws, Article lll Section ll Point E: “With the exception of the 
immediate past president, if a vacancy occurs on the Executive Committee, the 
Committee shall, within 60 days from the commencement of the vacancy, either fill 
the vacancy by appointment or call a special election to fill the vacancy. A person 
appointed or elected to fill a vacancy shall hold office for the unexpired term of the 
former incumbent.” 

Nominations will close on Friday, March 26, 2021 at 5:00 p.m. Any Board 
Member/Trustee of a regular ISDOC member agency is eligible for nomination for this 
open position. Individuals who wish to be considered should submit a letter of 
interest, together with a resolution from their Board authorizing their candidacy. 
The appointment will be made by the ISDOC Executive Committee on Tuesday, April 6, 
2021. 

Responsibilities of the positions are as follows: 

SECOND VICE PRESIDENT: The Second Vice President chairs the Membership 
Committee. Duties include maintaining a list of current regular and associate members, 
follow up with any outstanding membership dues as needed, and in the absence of the 
President and First Vice President, shall perform all duties of the President. 

Meetings of the Executive Committee typically occur on the first Tuesday of each 
month at 7:30 a.m. in the offices of the Municipal Water District of Orange County 
(MWDOC) in Fountain Valley.  Due to COVID-19 restrictions, meetings are currently 
being held via teleconference until further notice. 

If you are seeking nomination to the 2nd Vice President position on the Executive 
Committee, please send your letter/email of interest and a copy of your Board's 
authorizing resolution to Heather Baez at Hbaez@mwdoc.com. All nomination 
requests must be received by Friday, March 26, 2021. 

If you have any questions about the any of the positions or the election process, please 
contact either Heather Baez at Hbaez@mwdoc.com or Christina Hernandez at 
Chernandez@mwdoc.com 

 Sincerely, 

Mark Monin 

Mark Monin, President 
Independent Special Districts of Orange County 
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Budgeted (Y/N):  Budgeted amount:  n/a Core 

Action item amount:  n/a Line item:  

Fiscal Impact (explain if unbudgeted): 

Item No.  4 

COMMITTEE DISCUSSION ITEM 
March 1, 2021 

TO: Planning & Operations Committee 
(Directors Yoo Schneider, Nederhood, Seckel) 

FROM: Robert Hunter, General Manager 

Staff Contact:  Vicki Osborn 

SUBJECT: Update on WEROC Assessment and Budget 

STAFF RECOMMENDATION 

Staff recommends the Planning & Operations Committee to receive and file report and 
provide input as appropriate. 

COMMITTEE RECOMMENDATION 

Committee recommends (To be determined at Committee Meeting) 

DETAILED REPORT 

Over the course of the past few months, the WEROC program assessment has been 
presented to the MWDOC Board of Directors, the WEROC funding agencies, and 
member agencies. As part of the assessment, certain areas of the WEROC program 
were identified as needing improvement.  The WEROC team is committed to continuing 
with the exceptional program in place and making the enhancement to continue the 
support and foundation of the WEROC Program. 

• The WEROC Emergency Operations Plan is 90% completed.  Since last report,
the draft is with WEROC Management for review.

• In relation to the WEROC Assessment Report, the Records and Data
Management project is 78% completed.

• Training and Exercise Plan is 100% competed.
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• WEROC CalCard solution is 90% completed, card has been received, process 
authorities documents specific to EOC is process are being created. 

• Planning Maintenance and Recommendation Matrix is 30% completed as 
comparison of federal and state mandates in relationship to current planning 
continues. 

   
 
Collaboration with Funding Agencies and Budget Presentation 
On February 24th, WEROC is meeting with its funding agencies discuss the proposed 
WEROC Budget.  At the January 27th meeting, one of the WEROC funding agencies 
implied they may retract the funding for WEROC.  Their decision should be presented at 
the February 24th meeting.  At the time of this report, that meeting has not occurred yet, 
so a verbal update will be provided to the committee regarding the discussion, 
outcomes and actions WEROC is taking.  
 
 
Program Assessment Areas with Costs Associated Update 
Focusing on the three-six month projects and the larger projects involving fiscal impacts 
outlined in the WEROC Assessment Report, the following items are for discussion with 
the P&O Committee for action within the General Manager’s authority.   
 
WEROC Coordinator Position: 
Based on the outcome of the WEROC funding agency meeting, the Senior Staff 
Assistant may be reclassified as a WEROC Coordinator.  Since the February report, the 
proposed WEROC budget was reduced as the limited term WEROC position 
overseeing the AWIA contract received full time employment at another agency.  Hours 
from the WEROC budget for one staff member has been reallocated for the AWIA 
contract for management and oversight.   
 
In January, MWDOC was allocated a cost increase of approximately $25,000, which 
includes wages and benefits.  MWDOC 50% total allocation to the WEROC Budget is 
projected at $266,155.50   
In the February WEROC Budget, the MWDOC cost share was reduced by $19,128 and 
MWDOC 50% total allocation to the WEROC Budget is projected at $260,364.  This 
number is based on all the funding agencies participating and a verbal update to this 
matter will be presented at this committee meeting. 
     
South Emergency Operations Center:  
The South EOC facility was constructed in 1982 and has undergone minor renovations in 
the intervening years.  A facility assessment study conducted in 2016, revealed critical 
defects requiring further renovation to bring this building up to safety standards.   
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El Toro Water District over the years has partnered with WEROC to allow for the existence 
of Emergency Operations Center.   El Toro Water District is working on moving this project 
forward as the overall project involves their infrastructure as well.  They need to know the 
intentions of WEROC regarding the South Emergency Operations Center as it impacts 
the ETWD project and schedule moving forward.  

Since the last meeting, additional conversations and planning around the total wrap 
around costs of the EOC have been analyzed.   Add-on expenses not included in the EL 
Toro Water District Brady Document include the electrical shortfall, plumbing and all 
FE&E costs.   

Option 1: New Building including structure, soft costs, additional electrical work, and 
FE&E 

Overall Cost 50/50 Partner 
FY21/22: Soft Costs & Site Grading    $404,219 $202,109.50

FY22/23: Construction Costs      $670,391 $335,109.50 

FY23/24: Construction Costs $670,391 $335,195.50 

Total Costs $1,745,000 $872,500.50 each agency* 

(* with possible partner agency that can use location as alternate EOC and will have the 
appropriate connectivity and F&E required). 

Option 2: Fix only seismic, roof, generator, electrical on the current structure  $ 
1,125,225   

Option 3: Advise El Toro we are unable to move forward jointly, terminate the South 
Emergency Operations Center Lease Agreement and location.  

Attachment A: 2021 WEROC Funding Agency Letter and Draft WEROC Budget 
(Version 2)  
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Vicki Osborn 
Director of Emergency Management 

Municipal Water District 
of Orange County 

Street Address: 
18700 Ward Street 

Fountain Valley, California 92708 

Mailing Address: 
P.O. Box 20895 

Fountain Valley, CA  92728-0895 

Office: (714) 593-5010 
Cell: (714) 746-4808 
Fax: (714) 964-9389 

Email: vosborn@mwdoc.com 

MEMBER AGENCIES 

City of Anaheim 
City of Brea 

City of Buena Park 
Costa Mesa Sanitary District 

East Orange County Water District 
El Toro Water District 

Emerald Bay Service District 
City of Fountain Valley 

City of Fullerton 
City of Garden Grove 

Golden State Water Company 
City of Huntington Beach 

Irvine Ranch Water District 
City of La Habra 
City of La Palma 

City of Laguna Beach 
Laguna Beach County Water District 

Mesa Water District 
Midway City Sanitary District 
Moulton Niguel Water District 

Municipal Water District of Orange County 
City of Newport Beach 

City of Orange 
Orange County Sanitation District 

Orange County Water District 
City of San Clemente 

City of San Juan Capistrano 
City of Santa Ana 

Santa Margarita Water District 
City of Seal Beach 

Serrano Water District 
South Coast Water District 

South Orange County Wastewater Authority 
Trabuco Canyon Water District 

City of Tustin 
City of Westminster 

Yorba Linda Water District 

To: Michael Moore, Craig Parker - City of Anaheim 
Betty Burnett - South Orange County Wastewater Authority 
Meg McWade, John Orndorff - City of Fullerton  
Jim Herberg - Orange County Sanitation District  
Mike Markus - Orange County Water District 
Nabil Saba - City of Santa Ana  
Rob Hunter - Municipal Water District of Orange County 

From: Vicki Osborn, WEROC Director of Emergency Management 

Date: February 12, 2021 (replaces January 11, 2021 Memo) 

Subject: Revised Budget  - Water Emergency Response Organization of Orange 
County (WEROC) Program Accomplishments, Goals and Funding for FY 
2021- 2022 

The purpose of the Water Emergency Response Organization of Orange County 
(WEROC) is to protect water and wastewater services through preparedness and 
response coordination. The services and support provided by WEROC are 
intended to be an extension of Member Agency staffing in their preparedness 
efforts, and a resource during emergencies to ensure representation and 
recovery.  In order to build the relationships needed for effective response, 
WEROC works with its member agencies, Metropolitan Water District of 
Southern California (MET), the County Operational Area, the State Office of 
Emergency Services and other emergency response partners throughout the 
year to educate, network and collaborate.  

WEROC staff works with its member agencies on emergency plans and standard 
operating procedure development and review; state and federal required 
trainings for grant eligibility and disaster readiness; disaster exercise 
development; grant identification and application; and response and recovery 
coordination. Lastly, WEROC maintains two emergency operation centers, its 
own response plans and trained staff. In providing these services, WEROC 
continues to be a strong leader for regional water and wastewater emergency 
coordination and response.  

The WEROC program took on some unexpected efforts as 2020 has been like 
no other. All the while continued to move projects forward while supporting 
water and wastewater agencies. Below are some of our accomplishments to 
date, what we expect to accomplish the remainder of this fiscal year along with 
next year’s goals. 
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Activities and Accomplishments for 2020 to date: 
Since the onset of the COVID-19 pandemic, WEROC has been providing the following on-going 
support to all agencies: 

 WEROC continues to monitor the state and county for changing information and is sharing
information with agencies as it becomes available.

 WEROC conducts bi-weekly conference calls with member agencies to report on federal,
state and county changes, and facilitate and answer questions regarding changes
regulations by providing guidance to the agencies.

 WEROC continues to support logistic requests from agencies supporting the accusation of
scare resources and development of a vetted vendors list.  WEROC has been a Point of
Distribution for donation resources received from CalWarn and others such as face
coverings and thermometers made available to water and wastewater agencies.  WEROC
has procured, transported, warehoused and distributed over 110,000 various pieces of
personal protective equipment and sanitizing products.  These supplies have been and will
continue to be made available to all WEROC member agencies in times of need.

 WEROC monitors changing Cal OSHA regulations and distributes information with member
agencies.

WEROC is coordinating with member agencies to ensure compliance with America’s 
Water Infrastructure Act (AWIA). WEROC and its consultant, Herndon Solutions Group 
(HSG) are continuing to work with WEROC agencies to achieve compliance with 
America’s Water Infrastructure Act (AWIA).   

 The modified AWIA Scope of Work reflected changes to the project to accommodate
COVID19 and the virtual meeting changes, but the end deliverables remained the same in
order for agencies to meet the AWIA standard. There were 18 agencies (both Tier I & II)
working concurrently on their AWIA requirements.  There were 52 virtual meetings scheduled
and conducted just in the months of June and July.

 WEROC submitted and received approval for the Risk and Resiliency Assessment Workshops
from the State Water Board as contact hours and continuing education credits.

 All agencies participating has met compliance on schedule with the EPA.

Tier 1 - 100% completed
Tier 2 - 50% completed  (100% Completion Due Date 6/2021)
Tier 3 – 0% competed (Set to begin 1/2021)

Completion of the WEROC Program Strategic Assessment Plan.  The assessment was a 
comprehensive review of the current WEROC program, what the future holds and identification for 
areas collaboratively can make WEROC a stronger organization over the coming years to benefit all 
members.  
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WEROC finalized the documentation FEMA required for approval of the Orange County Regional 
Water and Wastewater Multijurisdictional Hazard Mitigation Plan on behalf of the 17 agencies. On 
March 9th, 2020, WEROC received written approval from FEMA. 

Development of a new long term Exercise and Training Program Plan integrating new requirements 
including AWIA, on-going ICS trainings offerings (in house), water specific trainings, and 
development of a long term repeating exercise program incorporating water specific areas. 

Creation and delivery of certified virtual ICS training conducted in house approved by the State 
using the State and Federal standards and incorporating water and wastewater specific 
applications. 

In partnership with the OCIAC, Cyber Security emergency notification secondary and tertiary 
communication paths for IT personal was created and implemented.    

WEROC is proud of the advocacy we routinely engage in on behalf of the water and wastewater 
sector and specifically for our member agencies. This year on September 26, 2020, the 
Operational Area Agreement went into effect and with that WEROC is representing the agencies on 
the Operational Area Executive Board.  

Developed and implemented the WEROC Standard Operating Procedures to protect our member 
agency staff and infrastructure for the Public Safety Power Shut Off program and for Smoke 
Advisories in correlation to OSHA regulations.  

The staff continued to actively partake in discussions regarding the repercussions of the Public 
Safety Power Shutoff (PSPS) program. WEROC staff continues to work with the County, Southern 
California Edison and San Diego Gas and Electric specifically, to update and coordinate notification 
and receipt of vital power grid outage information in support of our member agencies.  WEROC will 
continue its coordination efforts with both SCE and SDG&E utilities to improve the overall 
communications for power outages and priority restoration as required.   

WEROC continues to maintain the member agency phone directory and AlertOC contacts list by 
ensuring the proper contact information was entered into the system for all 37 agencies. This 
effort will allow WEROC to distribute timely information to our member agencies during 
emergencies. 

In addition to COVID-19, WEROC staff activated to support member agencies with communication, 
coordination, and resource needs for the following events in 2020: 

 Demonstrations and Protests in Orange County. Beginning in June, numerous demonstrations
were scheduled in different member agency service areas. Open source information was
shared with the member agencies on these events in order to brief field operations and
employees where these locations are for safety reasons.

 August Heat Event and CaISO Stage 3 Power Emergency (Rolling Blackouts). WEROC
coordinated with agencies and provided support as needed.
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 Public Safety Power Shut Off Events. For both the events on October 23rd and December 2nd
WEROC PSPS Standard Operating Procedure was implemented.  WEROC sent information out
to agencies on the weather and Southern California Edison and San Diego Gas and Electric
potential circuits identified for shut off based on the Red Flag Warning and predicted Santa
Ana Event. Mutual Aid was supported during these events.

 Silverado, Blue Ridge and Bond Fires. Below outlines WEROC involvement and actions:

 WEROC coordinated with impacted agencies throughout the events and provided updates
to all member agencies.

 WEROC did logistical coordination between agencies for mutual aid needs for generators.
 WEROC maintained coordination as a liaison with the OA EOC and as a agency

representative at the Incident Command Posts.
 WEROC engaged and coordinated with Southern California Edison in support of any agency

with needs.
 WEROC participated in the Operational Area After Action Meeting.
 WEROC participated in Debris Flow Planning

Project goals for the remainder of Fiscal Year 20-21: 

• Completion of the WEROC Emergency Operations/Response Plan including the updates of
internal forms and documents.

• Implementation of a WEROC Strategic Assessment Plan by following the timelines for items
without additional funding requirements in order to bring the program up to date.  Items
requiring additional funding will be discussed in detail with the funding agencies moving
forward.

• Full implementation of the new long term Exercise and Training Program Plan including
conducting 14 ICS and EOC trainings, a Regional Tabletop Exercise virtually on Water
Loss/Quality.

• Continue discussion with the WEROC Funding agencies regarding the South Emergency
Operations Center.

• Continue advocacy for water and wastewater at all levels.

• Staff will continue to work with on implementing non-structural seismic and safety
improvements at the South EOC to continue to provide two EOCs.

• Completion of the AWIA Tier III agencies RRAs are due in June 2021.  Timelines and meetings
are being developed and will be launched with the five agencies in the beginning of the year.

• WEROC will develop a current project and program work plan listing all the program/planning
areas.
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• Continue to advocate and participate in meetings with South Coast AQMD regarding the potential
regulatory solution that would provide water agencies with more flexibility to operate their
emergency generators during PSPS events and for routine maintenance and testing.

Some of WEROC’s goals for fiscal year 2021-2022: 

• Maintain WEROC and OC water and wastewater agencies in a state of readiness to respond to
emergency situations.  Key aspects include staffing, training, exercises, updating plans and
procedures.

• Development and implementation of the Regional Cyber Security Coordination Annex as part the
WEROC Emergency Operations Plan.

• Continue implementation of the WEROC Assessment Plan
• Completion of the AWIA compliance project and conduct a closeout audit and meeting with

participating agencies.
• Continue to build upon the lessons learned from various training, exercises and real events.
• Full implementation of the plan revision schedule.
• Develop, obtain, and implement a new WEROC platform to meet specific needs of the member

agencies to securely store, maintain, and disseminate files and information.
• Develop a Logistics Plan that will incorporate how personnel, supplies, and equipment are

requested, procured, tracked, and supported within the WEROC Organization.
• Creation of a GIS dashboard allowing for visibility of information in a none-linear form using

open source information and current in house mapping information.
• Work with ETWD regarding opportunities for upgrading the South EOC facilities.
• Revision of the Business Continuity Plan to ensure commonality with the WEROC Emergency

Operations/Response Plan

MWDOC contribution accounts for 50% of the WEROC operational budget. In addition, MWDOC will 
continue to provide: 

• Daily administration, including the WEROC staff’s work area, day-to-day management,
technical support, and accounting services.

• Each fiscal year, MWDOC staff spend an estimated 800+ hours participating in
WEROC training, exercises, and programs. This type of commitment is expected of
MWDOC staff annually and is included as part of MWDOC’s core budget.

• MWDOC’s Engineering Department staff will continue to support technical projects
and planning as it relates to WEROC and emergency planning.

• MWDOC Member Agencies contribute to the program by providing technical support
throughout the year for items such as generator maintenance, technical expertise for
a request for proposals development, exercise staffing assistance, and more.

Respectfully, each of the WEROC funding agencies is being asked to renew their continued support 
for the WEROC program again for the 2020-2021 fiscal year. Included in the budget is the 
reclassification of the Senior Administrative Assistant to the  WEROC Coordinator position as this 
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will fulfill a gap identified in the WEROC Assessment Report allowing for the continued support of all 
WEROC programs and emergency management functions associated with the programs and 
projects. 

If you would like WEROC to provide a specialized service, please let me know so that I can assist 
your agency with its needs. If you have any questions about the WEROC budget, programming, or 
would like to have further discussions, please contact me at (714) 593-5010 or by email at 
vosborn@mwdoc.com. 
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Budgeted (Y/N):  N Budgeted amount:  N/A Core _X_ Choice __ 

Action item amount:  None Line item:  

Fiscal Impact (explain if unbudgeted):  

Item No. 

INFORMATION ITEM 
March 1, 2021 

TO: Planning & Operations Committee 
(Directors Yoo Schneider, Nederhood, Seckel) 

FROM: Robert Hunter, General Manager 

Staff Contact: Harvey De La Torre 

SUBJECT: UPDATE RE: Orange County Water District/Moulton Niguel Water 
District Pilot Storage Program 

STAFF RECOMMENDATION 

Staff recommends the Planning & Operations Committee receive and file this report. 

COMMITTEE RECOMMENDATION 

Committee recommends (To be determined at Committee Meeting) 

DETAILED REPORT 

In 2017, the Orange County Water District (OCWD) Board broadened its policy for Developing 
New Local Water Resources to work towards the goal of ensuring adequate water supplies 
are always available to the OCWD service area, and exploring opportunities of enhancing 
collaborative County-wide water reliability efforts. This policy modification allowed for the 
consideration of groundwater banking and exchange programs with non-OCWD water 
agencies.  

In 2019, subsequent to this policy modification, OCWD entered into an agreement with 
Moulton Niguel Water District (MNWD) to develop a pilot program to explore the opportunity 
to store water in the O.C. groundwater basin. The purpose of such a storage account would 
provide MNWD access to water during emergencies and/or provide additional water during 
dry periods.  As part of the agreement, OCWD hired consultants Tetra Tech and Westwater 
Research to prepare the following two studies to assist in the development of this pilot 
program: 
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1) Evaluation of Groundwater Conveyance Options (Tetra Tech)
2) Review of Existing Water Storage Programs (Westwater Research)

The Groundwater Conveyance Options Study (Attachment A) evaluated where and how to 
extract groundwater from the O.C. groundwater basin with several options to pump the 
water to MNWD via the East Orange County Feeder No. 2. The Review of Existing Water 
Storage Programs Study (Attachment B) provides a review of existing banking/exchange 
programs in California to determine what compensation methodologies could OCWD 
assess for a storage/banking program.  

John Kennedy, Executive Director Engineering/Local Resources for OCWD, will provide a 
brief presentation on the OCWD/MNWD Water Storage Pilot Program and associated 
studies. 

Attachments: 
(A) Evaluation of Groundwater Conveyance Options Final Draft Preliminary Report
(B) Review of Existing Water Storage Programs: Technical Report
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EVAULATION OF GROUNDWATER CONVEYANCE OPTIONS 

1. INTRODUCTION

1.1 History/Purpose of Evaluation

Retail water agencies in southern Orange County rely primarily on imported water supply from Metropolitan 
Water District (MWD) and surface storage to meet daily operational demands and fire storage.  With heavy 
reliance on the imported water sources, the South Orange County (SOC) water agencies have a much higher 
vulnerability during outages of MWD imported water facilities as opposed to water agencies in northern Orange 
County which have the capability of drawing groundwater from the Orange County Water District’s (OCWD) 
Groundwater Basin. In 2006, OCWD entered into an agreement (Emergency Services Program) with South County 
Agencies to allow up to 50 cfs of groundwater to move from the basin to South Orange County for up to 30 days 
in the event of an outage of MWD’s imported water infrastructure. 

OCWD and Moulton Niguel Water District (MNWD) have requested a study be performed that will provide a 
review, summary and analysis of conveyance options from the Orange County Groundwater Basin to regional 
water transmission mains serving South Orange County water agencies.  In general, the goal of the study is to 
evaluate the potential infrastructure and property acquisition required to convey water (in the range of 30 cfs to 
50 cfs) from the Orange County Groundwater Basin to Moulton Niguel Water District’s distribution system via the 
regional imported water pipelines.  This information will be used by OCWD and MNWD to assist in the potential 
development of a pilot program to convey groundwater to MNWD during emergencies.   

1.2 Study Description 

MNWD currently shares an emergency interconnection through Irvine Ranch Water District which can move up 
to 30 cfs of water to serve South Orange County. MNWD owns 55 percent of the capacity of the interconnection. 
Due to growth in Irvine Ranch Water District, expiration of the capacity rights in the interconnection facilities, and 
uncertainty in the ability to convey water into the future, MNWD is interested in alternative conveyance options 
to move water from the groundwater basin to MNWD during an emergency.  MNWD currently receives imported 
water from the East Orange County Feeder #2, Allen-McCulloch Pipeline and/ or the South County Pipeline. 

The study will evaluate potential costs of land acquisition, building new transmission mains and/or pumping 
plants, utilization of existing available groundwater well capacity or construction of new wells, and connection of 
transmission mains to the East Orange County Feeder #2.  The following is a brief summary of the items that will 
be addressed in the study: 

 Meet with cities of Santa Ana, Orange and Tustin to discuss the agencies existing conveyance facilities,
well production facilities, and desired capacity and conveyance goals.  The intent of this scope item is to
determine the available capacity, if any, the agencies may have to participate in providing emergency
water.

 Using data obtained from OCWD and the water agencies, identify alternative locations for developing the
desired pumping capacity utilizing either available well capacity or developing new well capacity.  Focus
will be on areas adjacent to the East Orange County Feeder No. 2 within the cities of Santa Ana, Orange
and Tustin.

 Evaluate the existing and new infrastructure necessary to convey the stored water from the identified
pumping or well locations to East Orange County Feeder #2.  Prepare typical connection facilities including
meters, pressure and flow control and valving.
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 If property acquisition is recommended, identify the needed property, and include a ball park cost of the
property.

 For the recommended alternatives, prepare conceptual site layouts of the facilities, including meter and
valving, conceptual alignment of any conveyance infrastructure, and estimate the probable construction
costs for the facility, the conveyance piping and any land acquisition needed.

 A technical paper summarizing the evaluation and findings will be prepared.  Within the appendix will be
the preliminary locations identified, all of the backup calculations and supporting documentation.

 Presentations will be made to each of the OCWD and MNWD respective boards.

 Review similar work the Municipal Water District of Orange County is performing regarding pumping
groundwater into the East Orange County Feeder No. 2.

 Coordinate the work with the possible transmission of Poseidon Resources Ocean Desalination water to
South Orange County via the East Orange County Feeder No. 2.

Future work will need to be completed to evaluate the hydraulic constraints of regional infrastructure as well as 
possible water quality impacts. The above study does not contemplate those work products. 

1.3 Metropolitan Water District’s Policy Regarding Deliveries in an Emergency 

Administrative Code amendments have been approved by Metropolitan Water District to enable deliveries of 
member agency water supplies in Metropolitan’s system in an emergency.  These deliveries are intended to 
provide Metropolitan’s member agencies the ability to deliver member agency water through Metropolitan’s 
system under specific emergency conditions.  Emergency deliveries can only be made if Metropolitan is unable to 
make deliveries to a member agency due to physical damage to Metropolitan’s system resulting from a natural 
disaster or other emergency, and there are no alternate means for Metropolitan or the member agency to provide 
service to an area without the use of a portion of Metropolitan’s system.   

1.4 Joint Ownership of East Orange County Feeder No. 2 

East Orange County Feeder No. 2 ownership is: MWDOC 58.5%; MWD 31.7%; Anaheim 3.3%; and Santa Ana 6.5%. 
MWDOC’s share is split among thirteen (13) agencies. Any use of the East Orange County Feeder No. 2 to convey 
emergency water would need to be approved by downstream agencies. 
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2. POTENTIAL AVAILABLE GROUNDWATER SUPPLY

2.1 Water Supply Summary

Tetra Tech met with the cities of Santa Ana, Orange and Tustin to discuss the agencies existing conveyance and 
well production facilities, and their desired capacity and conveyance goals.  The intent of the meetings was to 
identify how much groundwater pumping capacity may be available from all of the cities facilities and what 
modifications could be implemented to increase groundwater pumping so that that excess groundwater could be 
conveyed in an emergency.  For this report, during an emergency when the excess groundwater will be conveyed 
to South Orange County, no import water was assumed to be available from MWD via the East Orange County 
Feeder No. 2.

Tetra Tech obtained import and well production data as well as copies of the latest Urban Water Management 
Plan and Water Master Plan for each agency.  Three-year historical data (July 2016 through June 2019) of the 
monthly quantities of ground water pumped and import water were tabulated.  Included within Appendix A are 
Tables A-1 through A-3 which summarize the average historical groundwater and import water supply and 
demand for each agency per month.  It should be noted that the yearly demand within each of the agencies 
systems will fluctuate based on seasonal demand requirements. 

In addition, Tetra Tech worked with each of the agencies to summarize the current well operations, the available 
production wells, the rated maximum capacity of each well, and any proposed well improvements planned in the 
next few years.  A concern noted by all three cities is the Perfluoralkyl Substances (PFAS) contamination of the 
groundwater basin and how this will dramatically influence future groundwater pumping operations. 

In discussions with the operators for each agency, it is assumed the pumps will typically be utilized less in the 
winter months (November through April) to allow for maintenance activities on the wells.  Within the Appendix 
and the appropriate Table “A” for each of the agencies, Tetra Tech has tabulated the following existing well 
information: well name; estimated average well capacity; theoretical maximum daily production; typical winter 
daily production; and typical summer daily production. Included within the table, will be any wells that have been 
identified or expected to have potential issues that will impact production/operation in the future.  

For this study, Tetra Tech has assumed that OCWD will be responsible for all capital costs and 50% of operation 
and maintenance cost up to $75/AF for PFAS treatment required at any of the existing or future wells and that 
this work will be completed in the next two to four years.  

2.2 City of Santa Ana 

The City of Santa Ana Water System has a total of 21 groundwater wells and seven (7) import water connections. 
Fourteen (14) of the City wells pump into surface reservoirs with booster pump stations pumping the water into 
the City’s distribution system. The remaining seven (7) wells pump directly into the City’s distribution system.  The 
City is concerned that potentially nine (9) wells may be impacted in the near term by PFAS and will need PFAS 
treatment facilities.  Five (5) of the import water connections are connected to MET’s Orange County Feeder (SA-
1, SA-2, SA-3, SA-4 and SA-5).  Two (2) of the import water connections are connected to the East Orange County 
Feeder No. 2 (SA-6 and SA-7).  

Table A-1 (within Appendix A), summarizes the eighteen (18) wells that had operated during the three-year 
historical period.  During the three-year historical period, the City has pumped on an average 71% of its water 
demand from the groundwater basin.  Well 29 and Well 32 are currently under design for major rehabilitation.  As 
stated in the City’s Water Master Plan and approved CIP, the City is planning to drill and equip a new well at 
Washington Street and a new well to replace the abandoned Well 22 at the Cambridge Facility. 
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For the purpose of this study, we have assumed that the operable wells will have a typical production rate of 60% 
during the winter months (November through April) and 80% during the summer months (May through October). 

The following Table 2.1 summarizes the City of Santa Ana demands and potential available excess groundwater. 

Table 2.1 City of Santa Summary of Demands and Potential Available Excess Groundwater 

Winter Months
(Average) 

Summer Months
(Average) Total Annual 

Demands (3-year Historical Average)

City System Demands 822 MG 1,016 MG 11,020 MG 

Import Water 165 MG 371 MG 3,210 MG 

Groundwater Production 657 MG 645 MG 7,810 MG 

Basin Production Percentage 80% 63% 71% 

Typical Wells Operating (Potential Wells Available for Excess Groundwater) 

Historical Operation 
9 wells operating
(9 wells available) 

7 wells operating
(11 wells available) 

8 wells operating
(10 wells available) 

Assuming No Import Water 
11 wells operating
(7 wells available) 

11 wells operating
(7 wells available) 

11 wells operating
(7 wells available) 

Note: Above table does not include the future wells (Washington and Well 22 Replacement) 

To support the above findings, the 2017 Water Master Plan for the City identified that the City’s water system has 
adequate capacity and distribution capabilities to supply the entire City’s water system demands for existing, near-
term and buildout maximum day demand scenarios using only groundwater wells (with the assumption that the 
largest well in both the Low and High Zone are out of service). 

In summary the City of Santa has potential well capacity that could be available to convey groundwater per the 
Emergency Services Program. The quantity of water will depend on the City’s distribution system and 
corresponding facilities at the specific location of the proposed source connection. The potential available 
groundwater water will be summarized in Section 4. 

2.3 City of Orange 

The City of Orange Water System has a total of twelve (12) groundwater wells and eight (8) import water 
connections.  Ten (10) of the City wells pump into the City’s 370 Zone and the remaining two (2) pump into the 
490 Zone.  Five (5) of the wells are currently not in service due to PFAS.  The City is also concerned that four (4) 
additional wells will be impacted in the near term by PFAS and will need PFAS treatment facilities as well. 

The following is a summary of the import water connections: OC-3 connected to MET’s Orange County Feeder; 
OC-40 and OC-42 connected to East Orange County Feeder No. 2; OC-67 and OC-69 connected to Allen-McColloch 
Pipeline; one EOCWD Connection, source is the Allen-McColloch Pipeline; and two connections with Serrano 
Water District (SWD-1 and SWD-2).  

Table A-2 (within Appendix A), summarizes the eleven (11) wells that had operated during the three-year historical 
period.  During the three-year historical period, the City has pumped on an average 77% of its water demand from 
the groundwater basin.  City is currently under design for two new wells, Well No. 28 and Well No. 29, which will 
replace Well No. 8.  
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For the purpose of this study, we have assumed that the operable wells will have a typical production rate of 70% 
during the winter months (November through April) and 90% during the summer months (May through October). 

The following Table 2.2 summarizes the City of Orange demands and potential available excess groundwater.

Table 2.2 City of Orange Summary of Demands and Potential Available Excess Groundwater 

Winter Months
(Average) 

Summer Months
(Average) Total Annual 

Demands (3-year Historical Average)

City System Demands 678 MG 905 MG 9,496 MG 

Import Water 130 MG 232 MG 2,175 MG 

Groundwater Production 548 MG 673 MG 7,321 MG 

Basin Production Percentage 81% 74% 77% 

Typical Wells Operating (Potential Wells Available for Excess Groundwater) 

Historical Operation 
8 wells operating
(3 wells available) 

7 wells operating
(4 wells available) 

8 wells operating
(3 wells available) 

Assuming No Import Water 
10 wells operating
(1 well available) 

10 wells operating
(1 well available) 

10 wells operating
(1 well available) 

Note: Above table does not include the future wells (Well No. 28 and Well No. 29) 

In summary, the City of Orange may have one well or at most two wells capacity (if all of their wells are operable 
and in service and import water is available at their OC-67 and OC-69 MWD connections) that could be available 
to convey groundwater per the Emergency Services Program. The quantity of water will depend on the City’s 
distribution system and corresponding facilities at the specific location of the proposed source connection. The 
potential available groundwater water will be summarized in Section 4. 

2.4 City of Tustin 

The City of Tustin owns 11 groundwater wells but only have a total of eight (8) groundwater wells that are 
currently active and three (3) import water connections from East Orange County Water District (EOCWD).  Two 
(2) of the City’s wells currently are not active since their treatment system (RO) is not operable.  The City is
concerned that five (5) additional wells may be impacted in the near term by PFAS and will either need PFAS
treatment facilities or blending facilities before they could be brought back online.  If these five (5) wells are shut
down, the City will lose approximately 50 percent of its total groundwater well capacity.

The City of Tustin purchases it’s imported water from the EOCWD.  OC-43 and OC-48 are connected to the East 
Orange County Feeder No. 2.  OC-60 is connected to the Allen-McColloch Pipeline.  

Table A-3 (within Appendix A), summarizes the eight (8) wells that had operated during the three-year historical 
period.  During the three-year historical period, the City has pumped on an average 77% of its water demand from 
the groundwater basin. 

The City is currently planning (in two to three years) a new well to replace the existing Beneta Well. 

For the purpose of this study, we have assumed that the operable wells will have a typical production rate of 70% 
during the winter months (November through April) and 90% during the summer months (May through October). 

Page 29 of 163



FINAL DRAFT PRELIMINARY REPORT 
(Connections to EOCF #2) 

Orange County Water District/Moulton Niguel Water District  TETRA TECH

Evaluation of Groundwater Conveyance Options 6

The following Table 2.3 summarizes the City of Tustin demands and potential available excess groundwater.

Table 2.3 City of Tustin Summary of Demands and Potential Available Excess Groundwater 

Winter Months
(Average) 

Summer Months
(Average) Total Annual 

Demands (3-year Historical Average)

City System Demands 228 MG 320 MG 3,286 MG 

Import Water 44 MG 81 MG 753 MG 

Groundwater Production 184 MG 239 MG 2,533 MG 

Basin Production Percentage 81% 75% 77% 

Typical Wells Operating (Potential Wells Available for Excess Groundwater) 

Historical Operation 
6 wells operating
(2 wells available) 

6 wells operating
(2 wells available) 

6 wells operating
(2 wells available) 

Assuming No Import Water 
7 wells operating
(1 well available) 

8 wells operating
(0 wells available) 

7 wells operating
(1 well available) 

Note: Above table does not include the future well replacement for the Beneta Well 

In summary, the City of Tustin does not have excess groundwater that could be available to be conveyed per the 
Emergency Services Program unless all of their wells are operable and in service and import water is available 
from East Orange County Water District import connection OC-60.  It is possible once a new well is constructed 
and the RO treatment system for the two wells is placed back into operation that the City may be able to provide 
up to 3 to 5 cfs excess groundwater during the winter months as is summarized in Section 4. 

3. FACILITY SYSTEM CONSTRAINTS

3.1 Hydraulic Grade Requirements

Based on the Preliminary Design Report for the Interconnection of the IRWD Water System to the South Orange 
County Water Transmission System prepared for Municipal Water District of Orange County, dated July 2006, a 
minimum hydraulic grade line (HGL) of 455 feet is required to meet the South Orange County water agencies 
system requirements.  However, the Joint Regional Transmission Main (JTM) also has a high point at a surge tower 
within the Laguna Woods community.  Based on an assumption of up to 50 cfs of water conveyed to the South 
Orange County water agencies, the HGL required at the connection to the JTM is 490 to 500 feet.  This HGL will 
meet the requirements of delivering water to MNWD.   

3.2 Cities of Santa Ana, Orange and Tustin Pressure Zones 

The following is a summary of the existing pressure zones for each of the cities under consideration. 

City of Santa Ana 

The City of Santa has two pressure zones (High Zone and Low Zone).  The High Zone, approximate HGL of about 
340 to 350, is located north of the Santa Ana Freeway (the area within the City bordered by the Costa Mesa 
Freeway, the Garden Grove Freeway and the Santa Ana Freeway).  The High Zone has four (4) wells that are 
currently in operation.  The proposed Well 22 replacement is located within the City’s High Zone.  The Low Zone, 
approximate HGL of about 270, includes the remaining service area of the City.  The Low Zone has fourteen (14) 
wells that are currently in operation.  The proposed new Washington Well is located within the City’s Low Zone.   

Page 30 of 163



FINAL DRAFT PRELIMINARY REPORT 
(Connections to EOCF #2) 

Orange County Water District/Moulton Niguel Water District  TETRA TECH

Evaluation of Groundwater Conveyance Options 7

City of Orange 

The City of Orange has five (5) primary pressure zones: Zone 370; Zone 490; Zone 736; Zone 900; and Zone 1100. 
Nine (9) of the City wells pump into the City’s 370 Zone and the remaining two (2) pump into the 490 Zone.  The 
proposed new Wells, Well No. 28 and Well No. 29 will also pump into the City’s 370 Zone. 

The East Orange County Feeder No. 2 is mostly located within the City’s 370 Zone.  In general, the City’s 490 Zone 
is located east of the Costa Mesa (SR-55) Freeway.  

City of Tustin 

The City of Tustin has three (3) pressure zones: Zone 1 (HGL of about 308); Zone 2 (HGL of about 380); and Zone 
3 (HGL of about 480).  The majority of the City is included within the Zone 1.  The East Orange County Feeder No. 
2 is located within the City’s Zone 1. 

3.3 Pump Station to East Orange County Feeder #2 

In order to convey the excess groundwater from the cities, a pump station will be required to lift the water from 
the city’s pressure zone to the required HGL stated above (HGL of 500 plus all head losses).  To maximize the flow 
potential and to minimize impacts to the city’s distribution systems, it is recommended that a new East Orange 
County Feeder #2 (EOCF#2) Pump Station be constructed.  Ideally, it would be beneficial to get the proposed pump 
station suction from a reservoir instead of from the distribution system.  This will require additional lift but will 
minimize pressure surges and potential pressure impacts to the adjacent distribution system.  However, if a 
reservoir is not available, the proposed pump station can get its suction from the distribution system as long as 
the pump station design flow is not too high to impact the pressures in the service area adjacent to the proposed 
pump station.  It is not recommended to modify the wells to pump to the higher pressure as this will limit the 
available excess flow to only what the individual well can produce (which will be lower than normal due to the 
higher lift).   

For this study, we have assumed the layout of the proposed EOCF#2 Pump Station will be similar to the South 
County Zone 1-3 Booster Pump Station designed and constructed for the IRWD Interconnection to SOC Water 
Transmission Mains.  The proposed pump station will include: three or four vertical turbine pumps and motors 
(including one standby); PRV bypass piping; surge tank on the discharge side; variable frequency drives; building 
to house the pumps; separate building to house the electrical equipment; and additional surge tank on the suction 
side if the suction is being provided by the distribution system instead of a reservoir.  The following are the 
approximate footprint dimensions of the proposed pump station: pump room for four pumps, 48 feet by 24 feet; 
pump room for three pumps, 40 feet by 24 feet; electrical building, 24 feet by 16 feet; and additional site yard to 
house the surge tank and bypass piping.  The approximate total minimum pump station footprint is about 10,000 
to 12,000 square feet, with a minimum width of about 50 to 60 feet.  See Appendix B for conceptual layout for 
the proposed pump station and corresponding facilities. 

The proposed EOCF#2 Pump Station will, most of the time, not be used to convey excess groundwater to South 
Orange County.  Therefore, the proposed pump station will need to be operated periodically to maintain its 
condition and operation availability.  We have assumed a pressure reducing facility will be required to discharge 
the pump flow back to the city’s distribution systems each time it is operated for maintenance purposes.  Ideally, 
the pressure reducing facility should be located in the vicinity of the connection to the East Orange County Feeder 
No. 2 or at the end of the high pressure discharge piping.  

3.4 East Orange County Feeder No. 2 Connections 

For the initial evaluation of potential location of the proposed facilities, we have assumed that the connection to 
the East Orange County Feeder No. 2 will be at an existing connection (i.e. do not propose to construct a new 
outlet to the existing East Orange County Feeder No. 2). 
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For the limits of the initial evaluation, the East Orange County Feeder No. 2 is located within Tustin Avenue in the 
cities of Orange and Santa Ana and within Walnut Avenue and Red Hill Avenue in the cities of Santa Ana and 
Tustin. 

The following are the potential locations for the connections to the East Orange County Feeder No. 2: OC-40 and 
OC-42 in the City of Orange; SA-6 and SA-7 in the City of Santa Ana; and OC-43 and OC-48 (East Orange County 
Water District turnouts) in the City of Tustin.  See Exhibit 1 for an Overview of the study area which shows the 
East Orange County Feeder No. 2 alignment and the location of each of the existing import water connections. 

The following is a brief summary of the locations of these import water connections: 

 OC-40 (City of Orange):  Heim Avenue and Tustin Ave.

 OC-42 (City of Orange):  La Veta and Tustin Ave.

 SA-6 (City of Santa Ana):  Santa Clara Ave. and Tustin Ave. (design capacity is 20 cfs with normal
operating capacity of 12 cfs)

 SA-7 (City of Santa Ana):  Warner Ave. and Red Hill Ave. (design capacity is 50 cfs with normal operating
capacity of 7.5 cfs)

 OC-48 (East Orange County Water District – City of Tustin):  Fairhaven Ave and Tustin Ave.

 OC-43 (East Orange County Water District – City of Tustin):  Walnut Ave. and Newport Ave.

The location of the proposed EOCF#2 Pump Station should be in vicinity of the appropriate agency import water 
connection. 

3.5 Potential Inter-agency Connections 

An option for conveying excess groundwater could be achieved by constructing a potential inter-agency 
connection which could be used to convey excess groundwater from one agency to another to minimize the 
number of new EOCF#2 Pump Stations. The reason to evaluate this option is that the City of Santa Ana does have 
excess available well capacity and that maybe this available capacity could be conveyed through the City of Orange 
or Tustin distribution systems to minimize the number of EOCF#2 Pump Stations. The intent of the inter-agency 
connections is that they would be able to be used for emergency purposes or on as-needed situations and not just 
for conveying the excess groundwater to South Orange County.  The following is a summary of the corresponding 
pressure zones that are adjacent to each of the cities: 

 City of Santa Ana High Zone (HGL of 340 to 350) and City of Orange 390 Zone

 City of Santa Ana Low Zone (HGL of 270) and City of Tustin Zone 1 (HGL of 308)

During times of normal operation, the City of Orange and City of Tustin can provide water to the City of Santa Ana 
but the City of Santa Ana can not provide water the other direction without a substantial drop in pressure within 
the other cities’ distribution system.  For the conveyance of excess groundwater, the City of Santa Ana has the 
most potential excess groundwater available.  However, the operating pressure of Santa Ana’s distribution system 
is lower than the adjacent cities distribution system so that the excess groundwater will not be able to be conveyed 
within the City of Orange/Tustin’s distribution system without increasing the discharge pressure from the City of 
Santa Ana’s distribution system. Therefore, it does not make sense to evaluate any potential inter-agency 
connections for the purpose of conveying excess groundwater to South Orange County. 
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4. PROPOSED FACILITY PLANS

4.1 General Selection Criteria 

The proposed facilities to convey excess groundwater to South Orange County will need to consist of the following: 
source of the excess groundwater (i.e. reservoir or connection to a distribution system with enough capacity); 
EOCF#2 Pump Station; new high pressure discharge piping from the proposed pump station to the connection to 
the East Orange County Feeder No. 2; pressure reducing facility to allow high pressure water to be relieved back 
into the City’s distribution system; and connection to the East Orange County Feeder No. 2 existing piping facilities 
(between the meter vault and the MWD connection vault).  

The general criteria implemented was to identify any potential locations for the proposed EOCF#2 Pump Station 
in the vicinity of an existing East Orange County Feeder No. 2 connection.  Potential locations included open 
space/empty lots and properties owned by the corresponding water agency. 

It should be noted that in the immediate vicinity of the existing East Orange County Feeder No. 2 import water 
connections, the area is fully developed (mostly commercial) and there are almost no vacant lots/sites that are 
existing.  Therefore, the initial focus was identifying properties owned by the corresponding city as then no land 
acquisition would be required. 

The following is a summary of the preliminary locations that were identified as potential sites that did not require 
land acquisition. 

4.2 City of Santa Ana 

Two potential locations were identified in the City of Santa Ana: East Station Facility and the Cambridge Facility. 
The following is a summary of each of these facilities. 

East Station Facility: 

The East Station Facility is located within the City’s Low Zone and consists of a 6 MG storage reservoir fed by one 
groundwater well (Well 26) and a booster pump station that supplies water to the distribution system from the 
storage reservoir.  If Well 26 is out of service, the reservoir is filled from the distribution system.  The booster 
pump station includes two pumps with a firm capacity of approximately 2,300 gpm.  Both pumps are operated 
with VFDs that are controlled by pressure of the discharge header pipe.  See Figure 1A for the existing East 
Station Facility layout as well as the proposed improvements. 

Proposed improvements for potential of 7 cfs excess groundwater:  EOCF#2 Pump Station (three pumps) with 
surge tank on discharge side; suction from East Reservoir; and new high pressure discharge to City of Santa Ana’s 
SA-7 Pressure Regulating Station at Ritchey Street and Costa Mesa Freeway (SR-55).  Intent is to convey Well 26 
groundwater water to South Orange County.  The existing East Pump Station can also take water from the East 
Reservoir as needed to maintain distribution pressure. 

Due to the size of the East Reservoir (6 MG), additional excess groundwater could be conveyed to the South 
Orange County if it was able to be consistently supplied to the reservoir.  The City’s distribution system could 
handle some additional flow (flow to meet the City’s demands and provide excess to the reservoir) but not a 
guaranteed amount and not an additional 7 cfs.  If a new well is constructed at the East Station Facility, the 
groundwater pumped by both of the wells could be conveyed to South Orange County. Thus, a total of about 14 
cfs excess groundwater could be made available with the new well and a fourth pump in the proposed EOCF#2 
Pump Station.   

To allow the City the availability of moving the additional well water from the new well from the reservoir during 
normal operation activities, an additional pump or pump upgrades to increase the pump capacity would be 
needed by the City. 
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In summary, the above proposed improvements can provide up to 14 cfs excess groundwater to South Orange 
County.  The City of Santa Ana will benefit from having a new well that can be used at its discretion all year long 
except during the time of conveying excess groundwater to South Orange County as well as pump upgrades and 
additional pumping capacity at its existing pump station. 

Cambridge Facility: 

The Cambridge Station Facility is located within the City’s High Zone and consists of a 1.3 MG storage reservoir 
fed from the distribution system and a booster pump station that supplies water to the distribution system from 
the storage reservoir.  Well 38 is also onsite and supplies groundwater directly to the distribution system.  Also, 
on-site is the abandoned Well 22.  The booster pump station includes three pumps with a firm capacity of 
approximately 5,400 gpm.  All booster pumps are constant speed that turn on and off based on the pressure of 
the discharge header pipe.  See Figure 3A for the existing Cambridge Station Facility layout as well as the proposed 
improvements. 

It should be noted that per the OCWD PFAS Treatment Systems Planning Study Producer Report for City of Santa 
Ana, the City may be adding up to eight IX vessels and prefiltration facilities at the Cambridge Station Facility.  The 
City may want to receive the open space adjacent to the Cambridge Reservoir for these proposed improvements 
and move the proposed improvements noted below to the open space to the west of the site.  There appears to 
be sufficient space for both proposed improvements to be constructed.   

Proposed improvements for 10 cfs excess groundwater: new Well 22 replacement (feeds groundwater to 
reservoir); EOCF#2 Pump Station (four pumps) with surge tank on discharge side; suction from Cambridge 
Reservoir; and new high pressure discharge to City of Santa Ana’s SA-6 connection to the East Orange County 
Feeder No. 2 at Santa Clara Ave. and Tustin Ave. The intent is to convey the new Well 22 and portion of Well 38 
groundwater to South Orange County.  The existing Cambridge Pump Station can also take water from the 
Cambridge Reservoir as needed to maintain distribution pressure. 

Due to the smaller size of the Cambridge Reservoir (1.3 MG), some of the Well 38 groundwater will need to be 
used by the City’s distribution system to maintain pressure and meet demands. 

In summary, the above proposed improvements can provide up to 10 cfs excess groundwater to South Orange 
County.  The City of Santa Ana will benefit from having a new well (replacement Well 22) that can be utilized at 
the City’s discretion at all times except during the time it is used to provide excess groundwater to South Orange 
County.  

4.3 City of Orange 

Two potential locations were identified in the City of Orange: City Yard and the Batavia Plant.  The following is a 
summary of each of these locations. 

City Yard Facility: 

The City Yard Facility is located at Jamison Street and Almond Ave and is within the City’s 390 Zone.  The site 
includes the City Public Works yard, including buildings, material storage bins, workshops, and Well No. 25.  It 
should be noted that Well No. 25 was drilled in 2000.  Well No. 25 supplies groundwater directly to the distribution 
system.  See Figure 4A for the existing City Yard Facility site layout as well as the proposed improvements. 

Proposed improvements for 7 cfs excess groundwater: EOCF#2 Pump Station (three pumps) with surge tank on 
suction and discharge pipelines; suction from distribution system (18-inch pipe) located within Almond Ave.; and 
new high pressure discharge to City of Orange’s OC-42 MWD connection at La Veta and Tustin Ave. The intent is 
to convey Well No. 25 and a portion of the adjacent Well No. 27 groundwater to South Orange County.  It should 
be noted that the City of Orange does not receive any benefits from these proposed improvements to provide the 
7 cfs excess groundwater.   
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With no reservoir within the vicinity to take suction from, the distribution piping in the area restricts the maximum 
excess groundwater available to the amount of one well or about 7 cfs.  If additional excess groundwater capacity 
is desired, an additional new well will need to be constructed within the City Yard Facility.  This could provide an 
additional 5 cfs of excess groundwater available to be conveyed to South Orange County.  However, due to the 
distribution system piping, the City will not be able to operate the three wells (Well No. 25, No. 27 and the new 
well at the same time) without additional pipeline distribution improvements. 

Proposed additional pipeline distribution improvements: 700 feet of new 12-inch pipeline within Lincoln Street 
from Almond Avenue to Chapman Avenue (shown on Figure 4); and 1,400 feet of new 12-inch pipeline within 
Chapman Avenue from westerly 55 Freeway off-ramp to east of the 55 Freeway and Santiago Creek.  It should be 
noted that the proposed pipeline within Chapman Avenue will need to be bored across the Santiago Creek as well 
as the easterly off-ramp from the 55 Freeway (about 600 feet in length). 

In summary, the above proposed improvements can provide up to 7 cfs excess groundwater to South Orange 
County, and up to 12 cfs if an additional new well is constructed onsite and about 2,100 feet of new 12-inch 
pipeline is constructed to improve the City’s distribution system. 

The City of Orange will benefit from the new well as long as the additional distribution improvements are 
constructed.  With the additional distribution pipeline improvements, the City will be able to operate all three 
wells, if they desire, and will be able to convey the additional groundwater to a portion of the City that currently 
needs additional capacity as well as providing reliability to the hospital located near the proposed improvements. 

It should be noted that it appears there are two sites in close proximity to the OC-42 connection that could possibly 
be used to construct the proposed EOCF#2 Pump Station: 1800 E La Veta (Rehabilitation Institute of Southern 
California); and Caltrans right-of-way adjacent to the Garden Grove Freeway (SR-22).  Based on the existing size 
of the City’s distribution piping adjacent to these sites (24-inches in diameter), the EOCF#2 pump station may be 
able to convey 7 cfs excess groundwater from the City’s existing wells and up to 14 cfs excess groundwater if a 
new well was construction within this general area of the City. The ability to convey this capacity of excess 
groundwater would need to be confirmed by utilizing the City’s existing water model once it is determined that 
purchasing one of these properties is potentially feasible and the anticipated land cost would be reasonable 
(comparable to the cost of the high pressure discharge from EOCF#2 Pump Station to OC-42 MWD connection).  

Batavia Plant Facility: 

The City of Orange Batavia Plant Facility is located at 2443 N. Batavia Street (just south of Fletcher Avenue) and is 
within the City’s 390 Zone.  The site includes the following: 0.5 MG steel reservoir (constructed in 1970 and is off-
line); Well No. 1 (drilled in 1950 and is off-line); and Plant B-1, B-2 and B-3 booster pump station (off-line).  These 
existing facilities would need to be demolished in order for the site to be used for the proposed new well and 
EOCF#2 Pump Station. 

Proposed improvements for 7 cfs excess groundwater: demolition of existing steel reservoir and pump station; 
abandon/demolish existing Well No. 1; EOCF#2 Pump Station (three pumps) with surge tank on suction and 
discharge pipelines; suction from new well and supported by distribution system (16/12-inch pipe located within 
Batavia St.); and new high pressure discharge to City of Orange’s OC-40 MWD connection at Hein Ave. and Tustin 
Ave. The intent is to convey the new well groundwater to South Orange County.   

In summary, the above proposed improvements can provide up to 7 cfs excess groundwater to South Orange 
County.  The City of Orange will benefit from the new well as the only wells within this area of the distribution 
system are no longer in service (Well No. 1 and Well No. 15).  The City’s water system will be improved with the 
new well at the Batavia Plant.  

Page 35 of 163



FINAL DRAFT PRELIMINARY REPORT 
(Connections to EOCF #2) 

Orange County Water District/Moulton Niguel Water District  TETRA TECH

Evaluation of Groundwater Conveyance Options 12

4.4 City of Tustin 

Two potential locations were identified in the City of Tustin: Walnut Well site and the Pasadena Well site.  Due 
to PFAS levels, the City will need to abandon the Tustin Well facility.  This would make this site available, 
however, due to its limited property, constructing any facility at this location would require the purchase of 
additional private property.  In addition, the only EOCF#2 connection in the vicinity of the well site is Santa Ana’s 
SA-06 Connection.   

The following is a summary of the two potential locations. 

Walnut Well Site: 

The Walnut Well, located at the southwest corner of Red Hill Ave. and Walnut Ave., was drilled in 1922 for the 
Irvine Company.  City of Tustin Water took over the operation of the well in 1977.  The City is planning to abandon 
the existing well.  However, the City may be required to abandon the Tustin Avenue Well prior to the Walnut Well 
due to it exceeding the PFAS Response Level.  This will force the City to keep the Walnut Well operational longer, 
until at least, the PFAS treatment can be built for the remaining wells.  Access to the site is only available from the 
surrounding streets and any work at the site will impact traffic at the intersection. 

The Walnut Well is located within the City’s Zone 1 (HGL 308).  See Figure 6 for the existing Walnut Well site 
location as well as the proposed improvements. 

Proposed improvements for 3 to 5 cfs excess groundwater:  demolish/abandon existing Walnut Well; EOCF#2 
Pump Station (three pumps) with no surge tanks due to site limitations; suction from distribution system (16-inch 
pipe within Walnut Ave.); new high pressure discharge to OC-43 at Newport Ave. and Walnut Ave.; and upgrade 
OC-43 connection and meter facilities (owned by East Orange County Water District).  In addition, increase the 
well capacity within Zone 1 by at least 5 cfs (additional new well as well as upgrading the RO Treatment facilities 
for the wells at the Main Plant).  The intent is to convey excess groundwater from the Zone 1 distribution system 
to South Orange County. 

One potential site for replacement of the Walnut Well may be within the existing orange grove at 14462 Red Hill 
(across the street from the existing Walnut Well site). 

In summary, the above proposed improvements can provide up to 3 to 5 cfs excess groundwater to South Orange 
County.  

The City of Tustin will benefit from the new well and the upgrade of the RO Treatment facilities for the wells at 
the Main Plant. 

Pasadena Well Site: 

The Pasadena Well, located at the corner of West 2nd Street and Pasadena Ave. adjacent to Costa Mesa Freeway 
– SR-55.  Adjacent to the existing Pasadena Well building is a narrow grass landscape area that may be used for
the proposed EOCF#2 Pump Station.  The site is narrow and may require the reduction in size of the proposed
facilities.  The Pasadena Well is located within the City’s Zone 1 (HGL 308).  See Figure 6 for the existing Pasadena
Well site location as well as the proposed improvements.

Proposed improvements for 3 to 4 cfs excess groundwater:  remove existing landscape/hardscape improvements; 
EOCF#2 Pump Station (three pumps) with no surge tanks due to site limitations; suction from distribution system; 
new high pressure discharge to OC-43 at Newport Ave. and Walnut Ave.; and upgrade OC-43 connection and 
meter facilities (owned by East Orange County Water District).  In addition, increase the well capacity within Zone 
1 by at least 5 cfs (additional new well as well as upgrading the RO Treatment facilities for the wells at the Main 
Plant).  Intent is to convey excess groundwater from the Pasadena Well to South Orange County. 
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In summary, the above proposed improvements can provide up to 3 to 4 cfs excess groundwater to South 
Orange County.  The City of Tustin will benefit from the new well and the upgrade of the RO Treatment facilities 
for the wells at the Main Plant. 

5.    PROPOSED CONVEYANCE FACILITIES

5.1 Identification of Conveyance Options 

The proposed conveyance facilities consist of the following: new high pressure discharge piping from the proposed 
pump station to the connection to the East Orange County Feeder No. 2; pressure reducing facility to allow high 
pressure water to be relieved back into the City’s distribution system; and connection to the East Orange County 
Feeder No. 2 existing piping facilities (between the meter vault and the MWD connection vault).  

The general criteria for the identification of conveyance options was to locate the new high pressure discharge 
piping within public streets and to minimize the length of piping within major arterial streets.   

Below is a summary of the preliminary conveyance options that were identified for each of the above possible 
locations for the proposed EOCF#2 Pump Stations. 

5.2 Typical Connection to the East Orange County Feeder No. 2 

The typical connection to the East Orange County Feeder No. 2 consist of the following: pressure reducing vault 
and corresponding piping that allows for the manual discharge of the high pressure excess groundwater back into 
the City’s distribution system; additional manual valves to keep the excess groundwater from flowing through the 
existing meter in the meter vault; new flow control meter vault; new connection to the existing piping between 
the MWD connection vault and the meter vault.  

For this study, we have assumed the layout of the proposed new flow control meter vault will be similar to the 
IRWD Interconnection to SOC Water Transmission Mains, Phase A JTM/ATM Connection.  The proposed flow 
control facility will include: magnetic flowmeter; modulating butterfly valve; blind transmitters and pressure 
gages; meter test tap; precast concrete vault; double door aluminum vault hatch; forced ventilation; sump pump; 
and corresponding electrical and controls.  Typical sketches of the proposed facilities are included in Appendix C.  

5.3 City of Santa Ana 

East Station Facility 

Figure 1 shows the facility location and the corresponding proposed conveyance piping.  The following is the 
proposed alignment: St. Andrews Place to S. Grand Ave. to St. Gertrude Pl. to S Lyon St. to Richey Street to City of 
Santa Ana’s SA-7 Pressure Regulating Station.  Assuming 14 cfs excess groundwater, the EOCF#2 Discharge Water 
Main is proposed to be 24-inches in diameter and rated for 200 psi.  The pressure reducing facility can be located 
within the SA-7 Pressure Regulating Station and can connect to both the Lower Zone distribution piping as well to 
the existing City of Santa Ana 24-inch high pressure water main that goes to the existing SA-7 MWD service 
connection. 

Figure 2 shows the proposed MWD connection facilities at Warner Ave. and Red Hill Ave.  These proposed facilities 
will include: connection to the existing City of Santa Ana 24-inch piping upstream of the existing SA-7 meter vault 
including a new 24-inch valve; proposed meter flow control vault with 24-inch modulating butterfly valve and 
magnetic flow meter; connection to the existing 24-inch piping between the meter vault and connection vault, 
including two 24-inch valves (one on the downstream side of the flow control vault and one between the 
connection and the existing SA-7 meter vault; and new electrical and SCADA control facilities. 

The proposed flow control vault is recommended to be located in the existing public parkway right-of-way or 
within an easement adjacent to the parkway.  If not feasible or easement is difficult to obtain, it could be located 
within the street if there is open utility corridor.  
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Cambridge Facility 

Figure 3 shows the facility location and the corresponding proposed conveyance piping.  The following is the 
proposed alignment: Waverly St. to Fairhaven Ave. to Tustin Ave. to St. Andrews Place to S. Grand Ave. to St. 
Gertrude Pl. to S Lyon St. to Richey Street to City of Santa Ana’s SA-6 meter vault.  Assuming 10 cfs excess 
groundwater, the EOCF#2 Discharge Water Main is proposed to be 18-inches in diameter and rated for 200 psi. 
The pressure reducing facility can be located within Tustin Ave. in the vicinity of the existing SA-6 MWD service 
connection.  The PR facility is recommended to be located in the existing public parkway right-of-way or within an 
easement adjacent to the parkway.  If not feasible or easement is difficult to obtain, it could be located within the 
street if there is open utility corridor. 

Figure 3 also shows the proposed MWD connection facilities at Santa Clara Ave. and Tustin Ave.  These proposed 
facilities will include: proposed meter flow control vault with 18-inch modulating butterfly valve and magnetic 
flow meter; connection to the existing piping between the meter vault and connection vault, including one 18-
inch valve (downstream side of the flow control vault) and one valve matching size of piping between the 
connection and the existing SA-7 meter vault; and new electrical and SCADA control facilities. 

The proposed flow control vault is recommended to be located in the existing public parkway right-of-way or 
within an easement adjacent to the parkway.  If not feasible or easement is difficult to obtain, it could be located 
within the street if there is open utility corridor.

5.4 City of Orange 

City Yard Facilities 

Figure 4 shows the potential facility location and the corresponding proposed conveyance piping.  The following 
is the proposed alignment: Almond Ave. to Lincoln St. to Palmyra Ave. to Tustin Ave. to City of Orange’s OC-No. 
42 meter vault.  It should be noted that the proposed pipeline will need to be bored across the Santiago Creek 
(about 360 feet in length).  Assuming 12 cfs excess groundwater, the EOCF#2 Discharge Water Main is proposed 
to be 18-inches in diameter and rated for 200 psi. 

The pressure reducing facility can be located within Tustin Ave. in the vicinity of the existing OC-No. 42 MWD 
service connection.  The PR facility is recommended to be located in the existing public parkway right-of-way or 
within an easement adjacent to the parkway.  If not feasible or easement is difficult to obtain, it could be located 
within the street if there is open utility corridor.  The construction of the facility will have a large impact on traffic 
on Tustin Ave.   

Figure 4 also shows the proposed MWD connection facilities at La Veta and Tustin Ave. These proposed facilities 
will include: proposed meter flow control vault with 18-inch modulating butterfly valve and magnetic flow meter; 
connection to the existing piping between the meter vault and connection vault, including one 18-inch valve 
(downstream side of the flow control vault) and one valve matching size of piping between the connection and 
the existing OC-42 meter vault; and new electrical and SCADA control facilities.  The proposed flow control vault 
is recommended to be located in the existing public parkway right-of-way or within an easement adjacent to the 
parkway.  If not feasible or easement is difficult to obtain, it could be located within the street if there is open 
utility corridor.  The construction of the facility will have a large impact on traffic on Tustin Ave.  

Batavia Plant 

Figure 5 shows the potential facility location and the corresponding proposed conveyance piping.  The following 
is the proposed alignment: Batavia St. from Batavia Plant to Fletcher Ave. to Olive Road to Heim Ave. to Tustin 
Ave. to City of Orange’s OC-No. 40 meter vault.  It should be noted that the proposed pipeline will need to be 
bored across the storm drain channel within Fletcher Ave., bored under the railroad from Fletcher Ave. to Olive 
Road, and bored across Tustin Ave. (about 400 feet in length).  Assuming 7 cfs excess groundwater, the EOCF#2 
Discharge Water Main is proposed to be 16-inches in diameter and rated for 200 psi. 
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The pressure reducing facility can be located within Heim Ave. cul-da-sac in the vicinity of the existing OC-No. 40 
MWD service connection.  The PR facility is recommended to be located in the existing public parkway right-of-
way or it could be located within the street if there is open utility corridor.  By locating the facility within Heim 
Ave. there will be minimal impact on traffic on Tustin Ave. 

Figure 5 also shows the proposed MWD connection facilities at Heim Ave. and Tustin Ave. These proposed facilities 
will include: proposed meter flow control vault with 16-inch modulating butterfly valve and magnetic flow meter; 
connection to the existing piping between the meter vault and connection vault, including one 16-inch valve 
(downstream side of the flow control vault) and one valve matching size of piping between the connection and 
the existing OC-40 meter vault; and new electrical and SCADA control facilities.  The proposed flow control vault 
is recommended to be located in the existing public parkway right-of-way within Heim Ave. cul-da-sac or it could 
be located within the street if there is open utility corridor.  By locating the facility within Heim Ave. there will be 
minimal impact on traffic on Tustin Ave. 

5.5 City of Tustin 

Walnut Well Site 

Figure 6 shows the facility location and the corresponding proposed conveyance piping.  The following is the 
proposed alignment: Walnut Ave to Newport Lane to OC-43 meter vault.  Assuming 5 cfs excess groundwater, the 
EOCF#2 Discharge Water Main is proposed to be 12-inches in diameter and rated for 200 psi.  The pressure 
reducing facility can be located within Walnut Ave. in the vicinity of the existing OC-43 MWD service connection.  
The PR facility is recommended to be located in the existing public parkway right-of-way or within an easement 
adjacent to the parkway.  If not feasible or easement is difficult to obtain, it could be located within the street if 
there is open utility corridor. 

Figure 6 also shows the proposed MWD connection facilities at Newport Lane and Walnut Ave.  These proposed 
facilities will include: proposed meter flow control vault with 12-inch modulating butterfly valve and magnetic 
flow meter; connection to the existing piping between the meter vault and connection vault, including one 12-
inch valve (downstream side of the flow control vault) and one valve matching size of piping between the 
connection and the existing OC-43 meter vault; and new electrical and SCADA control facilities.  In addition, the 
City of Tustin stated that the existing meter vault needs to be upgraded at the same time.  The proposed flow 
control vault is recommended to be located in the existing public parkway right-of-way or within an easement 
adjacent to the parkway.  If not feasible or easement is difficult to obtain, it could be located within the street if 
there is open utility corridor.

Pasadena Well Site 

Figure 6 also shows the facility location and the corresponding proposed conveyance piping for the Pasadena Well.  
The following is the proposed alignment: 2nd Street to Myrtle Ave. to Main St. to B St. to Walnut Ave. to Newport 
Lane to OC-43 meter vault.  Assuming 4 cfs excess groundwater, the EOCF#2 Discharge Water Main is proposed 
to be 12-inches in diameter and rated for 200 psi.  It should be noted that this proposed alignment includes the 
bore/jack of the Santa Ana Freeway on B Street (about 500 feet in length).  The pressure reducing facility can be 
located within Walnut Ave. in the vicinity of the existing OC-43 MWD service connection.  The PR facility is 
recommended to be located in the existing public parkway right-of-way or within an easement adjacent to the 
parkway.  If not feasible or easement is difficult to obtain, it could be located within the street if there is open 
utility corridor. 

Figure 6 also shows the proposed MWD connection facilities at Newport Lane and Walnut Ave.  These proposed 
facilities will include: proposed meter flow control vault with 12-inch modulating butterfly valve and magnetic 
flow meter; connection to the existing piping between the meter vault and connection vault, including one 12-
inch valve (downstream side of the flow control vault) and one valve matching size of piping between the 
connection and the existing OC-43 meter vault; and new electrical and SCADA control facilities. 
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In addition, the City of Tustin stated that the existing meter vault needs to be upgraded at the same time.  The 
proposed flow control vault is recommended to be located in the existing public parkway right-of-way or within 
an easement adjacent to the parkway.  If not feasible or easement is difficult to obtain, it could be located 
within the street if there is open utility corridor. 

The option of locating the proposed pump station at the Pasadena Well site is not recommended due to the site 
restrictions at the well site, the long conveyance piping and the bore and jack of the Santa Ana Freeway. 

6. REQUIRED PERMITS, LAND ACQUISITION AND EASEMENTS

6.1 City of Santa Ana

East Station Facility will not require any land acquisitions as all of the proposed facilities are located within the 
City of Santa Ana property or public right-of-way.  The only easement that may be required would be at the 
proposed connection to the SA-7 MWD meter vault facility for construction of the vault in the adjacent 
landscaping area to the public parkway.  City of Santa Ana encroachment permit will be required for the 
conveyance piping.  Traffic control will be a major concern for the City for the pipeline work in S. Grand Ave. and 
Ritchey St. 

Cambridge Station Facility will not require any land acquisitions as all of the proposed facilities are located within 
the City of Santa Ana property or public right-of-way.  The only easement that may be required would be at the 
proposed connection to the SA-6 MWD meter vault facility for construction of the vault in the adjacent 
landscaping area to the public parkway.  City of Santa Ana encroachment permit will be required for the 
conveyance piping.  Traffic control will be a major concern for the City for the pipeline work in Fairhaven and 
Tustin Ave.  

6.2 City of Orange 

City Yard Facility and the Batavia Plan will not require any land acquisitions as both of the proposed facilities are 
located within the City of Orange properties or public right-of-way.  The only easement that may be required 
would be at the proposed connection to the OC No. 42 MWD meter vault facility for construction of the vault in 
the adjacent landscaping area to the public parkway.  City of Orange encroachment permit will be required for 
the conveyance piping for both options.  Traffic control will be a major concern for the City for the pipeline work 
in and or crossing Tustin Ave. as well as the railroad bore and jack operation at Olive Road and Fletcher Avenue. 
An Orange County Flood Control District and Army Corp or Fish and Game Permit will be required for crossing the 
Santiago Creek.  In addition, an Orange County Flood Control District will be required for crossing of the existing 
culvert on Fletcher Avenue and a railroad permit for the railroad crossing at Olive Road and Fletcher Avenue.   

6.3 City of Tustin 

Walnut Well Facility will not require any land acquisitions as all of the proposed facilities are located within the 
City of Tustin properties or public right-of-way.  The only easement that may be required would be at the proposed 
connection to the OC No. 43 MWD meter vault facility for construction of the vault in the adjacent landscaping 
area to the public parkway.  A City of Tustin encroachment permit will be required for the conveyance piping. 
Traffic control will be a major concern for the City for the pipeline work in Walnut Ave. and for the pump station 
construction that will impact Red Hill Ave.  

7. ESTIMATE OF PROBABLE CONSTRUCTION COSTS

7.1 Probable Construction Costs

The preliminary estimates of the probable construction costs for each of the proposed locations and facilities are 
summarized in Appendix D.  Construction costs were based on the experience of our engineers, construction cost 
estimates recently prepared for similar projects, recently bid projects of a similar nature for the cities or other 
agencies, and industry standards. 
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A contingency of 30% has been included in the construction cost to provide for uncertainties and unknowns 
associated with a preliminary design.  The overall project cost includes a 10% design cost, 15% construction 
contingency, and 15% technical, legal and administrative costs. 

The estimate of construction costs are based on 2020 dollars, ENR Construction Cost Index of 11436 for June 2020. 

The following Table 7.1 summarizes the proposed excess groundwater potential, the probable construction costs, 
and the overall total project cost. 

Table 7.1 Summary of Excess Groundwater Potential and Project Costs 

Proposed Facility 
Potential Excess 

Groundwater 
Probable 

Construction Cost Total Project Cost 

City of Santa Ana – East Station Facility 14 cfs $ 16,000,000 $ 22,400,000 

City of Santa Ana – Cambridge Facility 10 cfs $ 15,000,000 $ 21,000,000 

City of Orange – City Yard Facility 12 cfs $ 17,000,000 $ 23,800,000 

City of Orange – Batavia Plant 7 cfs $ 17,000,000 $ 23,800,000 

City of Tustin – Walnut Well Site 3 to 5 cfs $ 14,000,000 $ 19,600,000 

8. SIMILAR STUDIES

8.1 MWDOC Planning Level Reliability Alternatives Analysis 

Municipal Water District of Orange County (MWDOC) had an evaluation performed to update the available 
emergency water supply from Irvine Ranch Water District (IRWD) that could be made available to South Orange 
County (SOC) Agencies during an emergency shutdown or outage of MWD treated imported water supply from 
Diemer Filtration Plant.  The study was titled: “Planning Level Reliability Alternatives Analysis”, dated April 9, 
2019, and was prepared by Dudek.  The study evaluated IRWD’s ability to convey groundwater supply through 
their system to the Joint Transmission Main (JTM) for conveyance to SOC.  In addition, a scenario to convey 
groundwater via the East Orange County Feeder #2 (EOCF#2) to the JTM was also discussed. 

Determination of available emergency potable water supply was based on a two-part analysis of: 

 Part 1: IRWD’s water balance of water supply versus their demands, assuming no MWD treated
imported water supply from the Diemer Filtration Plant is available.

 Part 2:  IRWD system’s hydraulic capacity to convey available water supply across their system to an
interconnection with the JTM.

The ability to convey groundwater supply through IRWD system is contingent on the hydraulic capacity of their 
system complicated by varying demand conditions.  The amount of emergency supply capable of being 
conveyed to SOC by IRWD will vary and not necessarily be a single fixed “reliable” supply amount provided 
during emergencies that could occur at any time during the year.   

If the groundwater is conveyed using the EOCF#2, the available supply flow is much more predictable since 
fluctuations of the retail water system does not significantly impact the ability to convey water due to the size of 
the EOCF#2.  

Based on the results of the analysis, five (5) scenarios were identified, along with the available 60 day supply, 
the planning level estimate of construction cost and target year of operation.  The following is a brief summary 
of the results: 
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Table 8.1 Study Results Summary 

Scenarios 
Available 60 day Supply 

to SOC 
Planning Level Estimate 

of Construction Cost Target Year of Operation 

1 – Existing w/ VFD Imp. 28.9 cfs avg. $800K 
2020 (supply declining 
until after additional 
improvements are made) 

2 – Future w/VFD, 4 new 
wells, Treatment 

15 cfs avg $136M 2026+ 

3 – Future w/VFD, 4 new 
wells, Treatment, 
Pipelines 

23.1 cfs avg $156M 2026+ 

4a – EOCF#2/DRWF 
Supply, Treatment 

23.1 cfs (constant supply) $144M 2026+ 

4b – EOCF#2/Other GW 
supply  

23.1 cfs (constant supply) $48M 2026+ 

8.2 New Local Water Supply Integration Utilizing the East Orange County Feeder No. 2 

Municipal Water District of Orange County (MWDOC) is currently supporting development of several potential 
new water supply projects, including ocean desalination from Huntington Beach Desalination Plant (HBDP); 
ground water pump back; and ocean desalination from Doheny Desalination Plant (DDP).  If implemented, these 
new supplies will enhance water supply reliability for the region by providing locally controlled sources of supply 
that have less risk of interruption.  It is envisioned that water from these sources will be conveyed to MWDOC 
Member Agencies and other retail agencies in Orange County through a combination of new and existing 
conveyance facilities.   

To establish a work plan for addressing both physical infrastructure needs and impacts of water quality 
differences, MWDOC had several White Papers prepared to address these topics.  Black & Veatch prepared a 
White Paper titled “MWDOC New Local Water Supply Integration into the Metropolitan Water District System 
Utilizing the East Orange County Feeder No. 2” dated October 2019.  This White Paper focuses on the 
integration issues associated with the HBDP and the groundwater pump back concepts with a particular focus on 
the concept of utilizing the EOCF#2 as a means of introducing these supply sources into the Orange County 
Distribution System. 

The Groundwater Pump Back will comprise of installation of new groundwater wells or use of existing wells in 
the OC basin that are located near the southern end of the EOCF#2.  The OC Water Reliability Study included a 
concept involving installation of three groups of new wells with a capacity of approximately 10 mgd.   Under 
normal conditions, it is envisioned that these new groundwater production wells would be used to deliver water 
directly to retail water agencies in their vicinity.  Under drought or emergency conditions, these wells would be 
called on to deliver water into the EOCF#2 to augment imported supplies.  

The White Paper summarized the various recommendations to address the outstanding issues of using the 
EOCF#2 as a means of introducing these new water supplies into the OC Distribution System.  
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Orange County Water District 

Moulton Niguel Water District

EVAULATION OF GROUNDWATER CONVEYANCE OPTIONS

FINAL DRAFT PRELIMINARY REPORT 

(CONNECTIONS TO THE EAST ORANGE COUNTY FEEDER #2) 

APPENDIX A 
HISTORICAL WATER DATA 
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Executive Summary 

Orange County Water District (OCWD) and Moulton Niguel Water District (MNWD) are considering developing 

a short-term pilot storage program enabling MNWD to store approximately 5,000 acre-feet (AF) in the Orange 

County Groundwater Basin. The potential OCWD-MNWD storage program will provide water supply reliability 

benefits to MNWD. OCWD will earn revenue to offset future Replenishment Assessment increases. In 

addition, the pilot storage program will enable the parties to test the feasibility of the storage program concept. 

The purpose of this report is to provide OCWD and MNWD with the market information needed to support 

negotiation of compensation terms for the potential pilot storage program.  

Potential OCWD-MNWD Program 

OCWD and MNWD are contemplating a relatively small short-term (5-10 years) pilot storage program. The 

potential program would enable MNWD to store in the Orange County Groundwater Basin approximately 

5,000 AF of imported water purchased from the Metropolitan Water District of Southern California. The storage 

would rely on existing available recharge capacity, and should not impact the operations of OCWD or the 

Producers. Arranging and paying for recovery of stored water would be MNWD’s responsibility. The potential 

pilot program would enable OCWD and MNWD to test the concept of storage in the Orange County 

Groundwater Basin for South Orange County (SOC) water agencies, and help to establish the necessary 

institutional arrangements for such storage.  

Literature Review 

Prior studies inventorying existing water storage programs and/or analyzing water storage program 

compensation terms in consistent units are assembled, reviewed, and summarized. The body of existing 

literature is limited. To the extent possible, methodologies established in previous studies for analyzing 

compensation terms are applied in this study to support compensation terms for the potential OCWD-MNWD 

program. In particular, the annual lifecycle present value (PV) per AF approach is identified as applicable to 

the analysis.  

Water Storage Program Market Assessment 

Water storage programs are emerging throughout California in response to water supply variability, 

changing/growing water demands, and challenges associated with developing new surface reservoirs. 

Storage program developers and owners are increasingly seeking to generate revenue by entering into 

storage agreements with partners. Program objectives, operations, and storage agreement terms are unique 

to each storage program. Both long-term and short-term water storage agreements have been completed for 

a wide range of capacities. Some agreements provide first priority access to dedicated storage and recovery 

capacity, while others offer lower priority capacity access. Compensation for storage is paid in the form of 

both water-sharing and financial consideration. Despite differences among existing storage programs, the 

following general patterns in storage program compensation are observed: 

• Storage Program Duration: Longer-term programs typically attract higher compensation levels 

relative to shorter-term programs. Longer-term programs often provide first priority access to 

dedicated capacity, while many shorter-term programs offer storage on a lower priority basis. 
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• Storage Program Volume: Like many infrastructure projects, there are scale economies associated

with water storage programs, i.e. unit costs are lower for larger programs.

• Program Location: Compensation for storage programs located within Metropolitan’s service area

tends to be higher than for storage programs located in other areas of the state. This premium reflects

the high value of water storage and water resources in Southern California, including Orange County.

• Program Water Use: In general, urban water users contracting for storage program capacity pay a

premium relative to storage for agricultural uses. While partially attributable to program location, this

premium also reflects the high value of urban water supply certainty/reliability.

Factors that do not appear to systematically impact storage program compensation were storage program 

purpose (i.e. dry year vs. emergency storage); program operations (i.e. direct pump-back vs. exchange); and 

compensation type (i.e. financial consideration vs. water sharing). Many existing programs feature multiple 

purposes, operational capabilities, and compensation types. The other factors listed above are determined to 

have a greater influence on compensation. 

Summary of Selected Storage Programs 

Seven existing groundwater storage programs are identified as most similar to the potential OCWD-MNWD 

pilot program. Like the potential OCWD-MNWD program, each of these seven programs is relatively short-

term, offers both dry-year and emergency water reliability benefits, stores water for urban agencies, and 

provides lower priority access to available capacity. Among these seven programs, compensation expressed 

in annual lifecycle PV ranges from $160/AF to $307/AF, and averages approximately $210/AF. These 

programs provide an indication of the compensation for the potential OCWD-MNWD program that can be 

supported by existing programs. 

Compensation Methodology and Analysis 

Four approaches are applied to develop supportable compensation terms for the potential OCWD-MNWD 

program. These approaches and their estimated compensation amounts are listed below: 

• Cost Reimbursement: $195/AF - $213/AF.

• Present Value Lifecycle Cost: $44/AF - $188/AF.

• Forgone Cost Savings: $226/AF.

• Replacement Cost: $578/AF.

Summary and Conclusions 

The compensation analysis indicates minimum compensation of $226/AF, and a maximum compensation of 

$578/AF. As a result, supportable compensation for the potential OCWD-MNWD program ranges from 

$226/AF to $578/AF. This compensation could be paid in the form of an up-front fee per acre-foot stored 

and/or sharing of stored water.  The compensation to OCWD does not include any additional costs that MNWD 

will incur from storage losses, recovery of stored water, delivery of stored water, or other program expenses.
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Introduction 

Background and Purpose 

Orange County Water District (OCWD) and Moulton Niguel Water District (MNWD) are considering developing 

a short-term pilot storage program enabling MNWD to store approximately 5,000 acre-feet (AF) in the Orange 

County Groundwater Basin. The potential OCWD-MNWD storage program would provide MNWD with near-

term water supply reliability benefits in exchange for compensation to OCWD. In addition, the pilot storage 

program will test the feasibility of a long-term storage program.  

The purpose of this report is to provide OCWD and MNWD with the market information needed to support 

negotiation of compensation terms for the potential pilot storage program. The report presents a 

comprehensive, fact-based review of existing water storage programs, including an analysis of compensation 

and operational terms of existing programs.  Based on compensation terms in existing storage programs and 

other factors pertinent to the local market, the report describes and applies the available methodologies for 

developing supportable compensation terms for the potential OCWD-MNWD storage program. The analysis 

is used to develop a recommended range of compensation.  

Study Approach 

The study approach is outlined below and illustrated in Figure 1: 

1. Water Storage Programs Inventory: WestWater’s online database of California water storage

programs was updated to reflect the most current and comprehensive information on existing storage

programs. The water storage program database serves as the source of data for the analysis

presented in this report.

2. Water Storage Program Staff Interviews: WestWater conducted interviews with key staff from

agencies operating existing water storage programs. These interviews were instrumental in

assembling information and data regarding the water storage program market.

3. Literature Review: Available literature on California water storage programs and their compensation

terms was assembled and reviewed. The literature review is summarized in this report.

4. Water Storage Programs Review and Analysis: Existing water storage programs were reviewed

and analyzed to identify the factors influencing storage compensation terms, and the extent to which

those factors impact compensation. To perform the analysis, compensation terms across the diverse

storage programs were expressed in annual lifecycle present value (PV) per AF as a consistent unit

of comparison.

5. Compensation Methodology Selection: Available approaches for establishing compensation

terms for the potential OCWD-MNWD program were identified based upon the literature review,

interviews with existing water storage program staff, and review of existing program agreements.
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6. Application of Compensation Methodologies: The selected compensation methodologies and

available market information were applied to estimate ranges of supportable compensation for the

potential OCWD-MNWD storage program.

7. Recommend Range of Compensation: The results of the various compensation methodologies

were reconciled to develop a final recommended range of compensation.

Figure 1: Study Approach 

Technical Report Organization 

This technical report is organized as follows: 

1. Potential OCWD-MNWD Water Storage Program: An overview of the potential OCWD-MNWD

water storage program is provided. The potential storage program operations are summarized, and

the potential program’s objectives and benefits are described. Previous collaborative efforts among

OCWD and South Orange County (SOC) water agencies to improve water supply reliability are

reviewed. In addition, OCWD’s existing water storage and reliability programs are reviewed.

2. Literature Review: A summary of prior studies on water storage programs is provided in literature

review format. The literature review focuses on studies reviewing existing water storage programs

and attempting to apply a consistent methodology to analyze or compare compensation terms.

3. Water Storage Programs Market Assessment: This section provides an overview and analysis of

the water storage program market in California. Various storage program agreements are

summarized. The section concludes with an analysis of compensation determinants using annual

lifecycle PV per AF as a unit of comparison for compensation terms.

4. Summary of Selected Storage Programs: A set of storage programs considered most applicable

to the potential OCWD-MNWD is selected and summarized.

5. Compensation Methodology and Analysis: The available approaches for developing supportable

compensation terms for the potential OCWD-MNWD storage program are described. Each approach

is applied to estimate a range of supportable compensation for the potential OCWD-MNWD program.

6. Summary and Conclusions: The results of the storage program compensation analysis

methodologies are summarized.
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Potential OCWD-MNWD Water Storage Program 

OCWD and MNWD are evaluating a potential water storage program whereby MNWD would store imported 

water purchased from the Metropolitan Water District of Southern California (Metropolitan) in the Orange 

County Groundwater Basin.  The stored water would be recovered and delivered to MNWD for use during 

drought periods and/or emergencies.  Initially, OCWD and MNWD are contemplating a short-term pilot 

program enabling storage and recovery of a relatively small volume of water.  If implemented, the relatively 

small pilot program is intended to have negligible impact on OCWD operations or Orange County Groundwater 

Basin Producers. Should the potential pilot program succeed, the parties may consider extending the program 

duration, volume, and/or participation to include other South Orange County (SOC) water agencies.  This 

section describes the potential OCWD-MNWD storage program objectives, background/context, and 

operations. In addition, existing OCWD water storage and emergency supply programs are summarized. 

Figure 2 provides a map of OCWD, MNWD, and existing conveyance infrastructure. 

Figure 2: OCWD and MNWD Service Areas 

Overview of Program Participants 

If implemented, the potential pilot program would include OCWD and MNWD.  The storage program may be 

expanded to include other SOC parties if the pilot succeeds.  OCWD operates the Orange County 

Groundwater Basin to protect and increase the basin’s yield in a cost-effective manner.  The nineteen major 
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Groundwater Producers include cities, water districts, and water companies that rely on the Orange County 

Groundwater Basin as the primary source of water supply for serving approximately 2.4 million residents living 

in North and Central Orange County.  OCWD manages the groundwater basin, and expands the basin’s 

annual yield by maximizing the amount of water recharged into the basin, developing new sources of water 

for recharge, and optimizing OCWD’s facilities. 

MNWD is a retail water agency delivering drinking water, recycled water, and wastewater services to more 

than 170,000 customers.  MNWD’s service area incudes the SOC communities of Laguna Niguel, Aliso Viejo, 

Mission Viejo, Laguna Hills, Dana Point, and San Juan Capistrano. Treated water is purchased from 

Metropolitan to meet MNWD’s drinking water needs.  In addition, MNWD is developing recycled water and 

water storage programs to improve supply reliability, and reduce reliance on purchased imported water. 

Storage Program Objectives and Benefits 

The potential OCWD-MNWD water storage program is intended to test the concept of storing imported water 

purchased from Metropolitan in the Orange County Groundwater Basin.  For MNWD, storage in the Orange 

County Groundwater Basin may represent one cost effective approach to improving water supply reliability.  

Improved water supply reliability is needed to address both drought and emergency situations in which 

deliveries from Metropolitan may be limited or unavailable.  If the pilot storage program proves to be 

operationally and cost effective, other SOC water agencies may be able to pursue similar programs to realize 

water supply reliability benefits. 

The potential storage program benefits OCWD by generating revenue to offset future expected 

Replenishment Assessment increases.1  As a result of the short term and small volume of the potential storage 

program, OCWD can earn this revenue without disrupting existing operations.   

Storage Program Background and Context 

Collaborative efforts among OCWD and SOC water agencies to improve SOC water supply reliability have 

been ongoing for many years.  In 2006, OCWD approved an Emergency Services Agreement with the 

Municipal Water District of Orange County (MWDOC), Irvine Ranch Water District (IRWD), and multiple SOC 

water agencies.  The Emergency Services Agreement calls for IRWD to provide up to 3,000 AF over 30 days 

to SOC water agencies during emergency events.  IRWD’s annual groundwater production must still comply 

with OCWD’s annual Basin Production Percentage (BPP) and Basin Equity Assessment (BEA) calculations.  

The amount of water IRWD can make available to SOC water agencies during emergencies is diminishing 

over time as water demands within IRWD increase.  The initial term of the Emergency Services Agreement 

expires in 2031.  

In August 2017, the OCWD Board of Directors broadened the District’s Water Resources Policy to allow for 

consideration of water storage and exchange programs with SOC water agencies. Such programs are 

intended to allow storage of relatively small amounts of water in the Orange County Groundwater Basin which 

1 Orange County Groundwater Basin producers pay Replenishment Assessments to OCWD for each acre-foot pumped 
from the Basin. OCWD uses Replenishment Assessment revenues to fund its operations. 
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would have little impact (if any) on OCWD operations.  OCWD would receive compensation from the programs 

which could be used to help offset future expected Replenishment Assessment increases. 

In 2018 and 2019, OCWD and MNWD developed an Interagency Agreement to study a potential pilot water 

storage program.  The process of developing the agreement included extensive analysis to (1) assess 

OCWD’s storage needs basin upon current and expected future conditions, and (2) address issues raised by 

the Orange County Groundwater Basin producers.  Following completion of these analyses, OCWD and 

MNWD entered into the agreement in early 2019.  The two complementary studies to be completed under the 

agreement are this study, and an evaluation of conveyance options for delivery of water from OCWD to 

MNWD. 

Potential OCWD-MNWD Storage Program Operations 

The details of the potential OCWD-MNWD water storage program have not yet been finalized.  However, 

general parameters of the potential program presented to the OCWD Board of Directors include: 

1. Storage Program Parties: MNWD would store imported water purchased from Metropolitan in the

Orange County Groundwater Basin.  OCWD would create a storage account for MNWD, and any

direct recharge of untreated water by OCWD for MNWD would use available capacity in OCWD

infrastructure.

2. Storage Program Objectives: In general, the potential storage program is intended as a pilot

program that would test the concept of storing imported water in the Orange County Groundwater

Basin to improve water supply reliability for Orange County water agencies.  Specific objectives of

the individual parties are:

a. MNWD: Develop a cost-effective approach to improving water supply reliability during

drought periods and emergencies.

b. OCWD: Generate revenue to reduce expected future Replenishment Assessment

increases.

3. Storage Program Water Sources: The source of water for storage would be imported water

purchased from Metropolitan.

4. Storage Program Volumes: Total storage of up to approximately 5,000 AF.  This represents a

relatively small volume of water that OCWD can accommodate using existing available recharge

capacity.

5. Recharge and Recovery: Untreated water purchased by MNWD could be delivered to OCWD for

direct recharge at OCWD’s existing recharge basins in Anaheim.  Alternatively, treated water

purchased by MNWD could be delivered to Orange County Groundwater Basin producers in-lieu of

groundwater pumping (in-lieu recharge).  OCWD would create and maintain a storage account for

MNWD. Recovering and delivering stored water to MNWD would require a significant investment by

MNWD in recovery well and conveyance infrastructure.

6. Losses: Storage losses have not yet been determined, and could serve as one form of

compensation to OCWD. The source of water for storage is imported water purchased from

Metropolitan. Because this purchased imported water is relatively expensive, any losses could

substantially increase the overall costs of the proposed program.
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7. Storage Program Duration: Initially, a short-term (5-10 years) pilot storage program is anticipated.

If successful, the program may be expanded, extended, and/or made available to other SOC water

agencies.

Existing OCWD Programs 

OCWD has a history of partnering with other agencies to provide water reliability benefits.  Existing water 

storage or reliability programs implemented by OCWD are summarized as follows: 

Metropolitan Conjunctive Use Storage Program (CUP) 

Completed in 2003, the 25 -year CUP agreement allows for Metropolitan to store up to 66,000 AF of water in 

the Orange County Groundwater Basin.  Up to 16,500 AF can be stored annually, and up 22,000 AF can be 

recovered annually.  OCWD received approximately $32 million from Metropolitan to fund new recovery well, 

seawater barrier injection well, and conveyance infrastructure.  Metropolitan pays OCWD an annual 

administrative fee, which OCWD estimates to have a present value of $1.5 million.  In addition, OCWD 

receives payments from the participating Groundwater Producers (City of Santa Ana, Golden State Water 

Company, City of Anaheim, City of Garden Grove, City of Westminster, City of Buena Park, and Yorba Linda 

Water District) when Metropolitan stores or recovers water.  OCWD estimates the present value of these 

payments from Groundwater Producers to be $20 million, depending on the storage methods used: 

• In-Lieu Recharge: If the Metropolitan water is stored by in-lieu recharge, OCWD receives the

Groundwater Producers’ avoided energy cost to pump groundwater at the time the water is being

stored (currently $97/AF).

• Direct Recharge: If the Metropolitan water is stored by direct recharge, OCWD receives the

Metropolitan treatment surcharge when the water is extracted by the Groundwater Producers

(currently $319/AF). Direct recharge by OCWD treats the water naturally by infiltration through the

groundwater basin.

South County Phase 1 Emergency Service Program Agreement 

As previously described, OCWD entered into an agreement in 2006 which allows IRWD to deliver up to 3,000 

AF over 30 days to SOC agencies during emergencies.  The initial term of the agreement is 25 years, and 

IRWD has delivered emergency supplies under the agreement five times.  During years in which emergency 

water is delivered, IRWD remains subject to the Orange County Groundwater Basin BPP and BEA, and water 

delivered to SOC agencies is characterized as imported water.  The amount of water IRWD is able to deliver 

to SOC agencies is diminishing over time as IRWD’s service area water demands grow.  Any potential new 

program between OCWD and MNWD would be coordinated with this agreement.  OCWD receives no 

compensation from this program. 

Metropolitan Cyclic Storage 

Cyclic storage agreements enable Metropolitan to pre-deliver imported water for storage in its service area 

during wet periods when surplus imported supplies are available.  Customers receiving this water pay for the 

water at a later date.  In some cases, Metropolitan provides credits or incentives to customers which offset 

the costs of pre-delivered water. 
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OCWD entered into a 10-year Cyclic Storage Agreement with Metropolitan and MWDOC in 2017.  The 

agreement allows OCWD to receive excess imported water from Metropolitan and to pay for the water at a 

later date.  When paying for the water, OCWD pays the applicable untreated Metropolitan rate, which is 

$755/AF as of January 1, 2020.  The water can be delivered untreated and directly recharged at OCWD’s 

facilities in Anaheim.  Alternatively, the water can be delivered as treated water which the Groundwater 

Producers use in-lieu of pumping. 

In 2017, OCWD took 77,000 AF of cyclic storage water from Metropolitan.  Of this amount, 73,000 AF was 

treated water recharged in-lieu, and 4,000 AF was untreated water recharged directly.  OCWD had 10 years 

to repay Metropolitan for this water but has already done so to avoid future Metropolitan rate increases. 

Santa Ana River Conservation and Conjunctive Use Program (SARCCUP) 

SARCCUP is a new storage program being developed by OCWD in cooperation with the San Bernardino 

Valley Municipal Water District (Valley Water), Eastern Municipal Water District (EMWD), Inland Empire 

Utilities Agency (IEUA), and Western Municipal Water District (WMWD).  SARCCUP is partially funded by a 

$55 million Proposition 84 grant.  One of multiple project benefits is groundwater storage that will enhance 

drought and emergency water supplies.  OCWD will store 36,000 AF to 45,000 AF in the Orange County 

Groundwater Basin for use during periods when Metropolitan allocates limited imported water (Metropolitan 

Allocations). Water recovered from SARCCUP during Metropolitan Allocations could be considered 

“extraordinary,” i.e. additive to available local and Metropolitan supplies. 
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Literature Review 

This section summarizes and reviews pertinent prior studies in California.  The literature review focuses 

on studies reviewing existing water storage programs and attempting to apply a consistent methodology to 

analyze or compare compensation terms.  Studies identified in the literature review are listed below and 

ordered chronologically from newest to oldest.   

1. “2018 Orange County Water Reliability Study.” Prepared for Municipal Water District of Orange 

County by CDM Smith, Inc. February 1, 2019.  

2. “Financial Feasibility Assessment of Developing Enterprise Water Bank Capacity at the Far West 

Site.” Prepared for the Antelope Valley-East Kern Water Agency by WestWater Research and 

Montgomery & Associates. April 12, 2017.  

3. “California Groundwater Bank Research.” Prepared by The Inland Empire Utilities Agency.   

4. “Antelope Valley Water Bank: Water Banking Feasibility Evaluation.” Prepared by Western 

Development and Storage. February 2005.  

5. “Analysis of Water Banks in the Western United States.” Washington State Department of Ecology 

and WestWater Research, 2004. 

6. “Draft Report – CLWA Water Supply Reliability Plan.” Prepared for Castaic Lake Water Agency by 

Kennedy/Jenks Consultants, 2003.  

7. “Designing Successful Groundwater Banking Programs in the Central Valley: Lessons from 

Experience.” The Natural Heritage Institute, 2001.  

8. “Feasibility Study of a Maximal Program of Groundwater Banking” National Heritage Institute, 1998. 

2018 Orange County Water Reliability Study 

The 2018 Orange County Water Reliability Study (study) was conducted by CDM Smith, Inc. on behalf of 

MWDOC. The objectives of the study were to examine MWDOC’s projected water demand through 2050 

under four planning scenarios (including variable climatic conditions and alternative water supply costs), and 

to evaluate potential water supply projects based on their cost effectiveness and ability to meet MWDOC’s 

water demands under each planning scenario. Included in the potential water supply projects were water 

storage programs and other water supply projects including ocean desalination and an emergency water 

interconnection extension for system outages.  The potential projects included: 

1. Poseidon Huntington Beach Ocean Desalination Project (supply) 

2. Doheny Ocean Desalination Project (supply) 

3. San Juan Watershed Project (stormwater capture and storage) 

4. Cadiz Water Bank (supply) 

5. Strand Ranch Water Bank (storage) 

6. SOC Emergency Interconnection Expansion (emergency supply) 

Each of the potential projects was evaluated on a consistent basis under the four planning scenarios using 

two reliability metrics – system reliability (benefits of the potential project under unplanned outages) and 

supply reliability (ability of the potential project to meet projected water demand). 
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The potential water supply projects were evaluated according to their ability to provide system and supply 

reliability benefits compared to an alternative water supply option – directly purchasing treated water from 

Metropolitan. Both of the evaluations considered the present value (PV) of project costs (including all capital, 

O&M, and other costs) in comparison to avoided Metropolitan water purchases through 2050. The system 

reliability metric was calculated as follows (in PV): Avoided Metropolitan water purchases minus project costs 

divided by the project capacity. The calculation indicated the net cost per unit of emergency capacity. The 

supply reliability metric measured the avoided annual Metropolitan water purchases divided by the project 

costs over the life of the project, providing a cost-benefit ratio for all projects (in PV). The avoided annual 

Metropolitan water purchases represent the water supply (volumetric) benefits of the alternative project in 

each year of the project’s life (i.e. water supply benefits are accounted for in the years in which they are 

expected to occur). This approach expresses benefits in terms of annualized dollars per AF.  

Generally, the system reliability benefits from the potential projects exceeded the cost of buying water from 

Metropolitan, even under the most severe climate change scenario. Several of the evaluated projects 

including all three water storage programs provided supply reliability benefits with positive cost-benefits under 

the most severe climate scenario (i.e. the total costs of the proposed water storage program in dollars per AF 

of PV were lower than acquiring water from Metropolitan). For example, the total unit costs of the projects (for 

recovered water) were projected to be $1,952/AF and $1,521 for the Strand Ranch Water Bank and the San 

Juan Watershed Project, respectively, in the year in which assumed recovery would begin. Notably, treated 

water from Metropolitan at the allocation surcharge rate is expected to cost $2,723/AF during the initial year 

of assumed recovery (2025).  

Financial Feasibility Assessment of Developing Enterprise Water Bank Capacity at the Far 

West Site 

The Financial Feasibility Assessment of Developing Enterprise Water Bank Capacity at the Far West Site 

(assessment) was prepared by WestWater Research and Montgomery & Associates on behalf of the Antelope 

Valley-East Kern Water Agency (AVEK). The assessment evaluated the financial feasibility of developing an 

Enterprise Water Bank (EWB) for AVEK. Goals of the EWB were to improve water supply reliability and 

generate financial benefits for AVEK. The assessment evaluated the potential revenues from the EWB by 

evaluating the supply and demand for water banking capacity, and demonstrating that the full EWB capacity 

could be utilized at costs favorable to competing water storage programs or water markets (e.g. the spot 

transfer market). The assessment included a financial model forecasting the net returns (in PV) of the EWB 

over a 25-year analysis period under four potential revenue scenarios (spot market transfers, multi-year 

transfers, long-term groundwater banking agreements, and short-term groundwater banking agreements). To 

each potential revenue scenario, nine climate scenarios were applied and a range of forecasted net returns 

was generated. Long-term banking agreements generally had the highest forecasted net returns, and lower 

risk relative to alternative structures. The lifecycle approach recognized all costs of the life of the project on 

an annualized basis in dollars per AF of annual recovery.  

To develop compensation terms for long-term water banking agreements at the EWB, existing and proposed 

water storage agreements were reviewed, as well as the costs of potential supply alternatives. The selected 

compensation structure included an up-front payment based on a proportionate share of capital costs plus 

10%; annual O&M and management costs; and a recovery fee of $100/AF (no recharge fee) plus actual 

energy costs. O&M, management, and recovery fees would escalate annually based on the Consumer Price 

Index (CPI). The water storage program partner would pay additional costs such as delivery charges.  The 
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compensation structure is consistent with other long-term banking agreements that provide dedicated 

capacity, and the pricing was based on a review of those agreements. 

Groundwater Bank Research for the Chino Basin Water Bank 

The California Groundwater Bank Research is a comparative matrix (matrix) summarizing 25 existing and 

proposed water storage programs. Inland Empire Utilities Agency (IEUA) developed the matrix as a tool for 

comparing water storage programs. The matrix provides the general characteristics of each water storage 

program (e.g. location, type of recharge, type of recovery), the storage program’s capacity (storage, recharge, 

and recovery), costs, known participants, and governance (ownership, structure, investments, etc.). A general 

takeaway from the matrix is that water storage program costs were largely unknown at the time of the study. 

For instance, cost metrics (including storage, recharge, or recovery costs in dollars per AF) were provided for 

only 7 of the 25 water storage programs evaluated. Leave-behind and other water loss factors were more 

readily available for the programs addressed in the matrix. The matrix is useful for identifying water storage 

programs and associated collaborators, but contains limited information on cost, demonstrating that obtaining 

cost data for water storage programs can be challenging. Further, the matrix does not attempt to compare 

costs across different programs on a comparable basis. In general, the matrix provides information on the 

leave-behind cost to the reservoir, which ranged from 10% to 50% across the projects reviewed, and reports 

on the all-in cost per AF of recovery for one storage project, which totaled $864/AF in 2013. 

Antelope Valley Water Bank: Water Banking Feasibility Evaluation 

The Antelope Valley Water Bank: Water Banking Feasibility Evaluation (evaluation) was prepared by Western 

Development and Storage (WDS) in 2006 for interested parties in the Antelope Valley Water Bank (AVWB). 

The evaluation provided background and support for developing the AVWB including an assessment of its 

location, permitting, and costs. To support AVWB development, its costs were compared to those of other 

water storage programs on a comparable basis (PV in dollars per AF of annual recovery capacity).  

The water storage program comparison included 11 storage programs, and considered total capital 

expenditures and total operating expenditures (including recharge fees, recovery fees, and other fees) over 

the life of the project on a per unit basis (dollars per AF of annual recovery capacity). The storage programs 

reviewed included: 

1. AVEK Water Bank 

2. Chino Basin - Metropolitan  

3. Semitropic Expansion  

4. Proposed Castaic Lake Water Bank 

5. Fresno Irrigation District Waldron Pond 

6. Semitropic Existing Water Bank 

7. Kern Delta - Metropolitan 

8. West Coast and Central Basin 

9. Terminus Dam  

10. Kaweah Delta 

11. Fine Gold Creek Offstream Storage 

The comparison excluded permitting costs and assumed the most conservative value when a cost was 

unknown (e.g. a recharge fee of zero if no cost was known). The AVWB assumptions include the PV of 

anticipated capital costs (including debt service) and operating costs plus an additional 20% contingency for 
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unknown expenses. The AVWB was found to be the lowest cost of the evaluated storage programs (based 

on anticipated project costs). The evaluation provided the upfront cost in dollars per AF of annual recovery 

(i.e. it considered the costs of the maximum potential recovery volume in a single year relative to the costs of 

the project, and did not consider the volume of water likely to be recovered in each year over the life of the 

project). The cost per AF of annual recovery capacity ranged from as low as $811/AF to as high as 

$11,976/AF, with costs at the high end representing large-scale infrastructure projects (such as reservoirs) 

not necessarily reflective of groundwater banking programs. 

Analysis of Water Banks in the Western United States 

Analysis of Water Banks in the Western United States (analysis) was developed by The Washington State 

Department of Ecology and WestWater Research in 2004. The analysis was intended to provide a 

comprehensive overview of water storage programs across the Western United States including a synopsis 

of known storage methods, market structures, contract types, and recent market activity. The analysis also 

reviewed water storage policy and activity across twelve western states, and summarized individual water 

storage programs from these states including the water cost in annualized dollars per AF. The water cost in 

annualized dollars per AF was generally provided as a range of costs based on the known costs of the water 

in recent years.  

Castaic Lake Water Agency Water Supply Reliability Plan – 2003 Draft 

The CLWA Water Supply Reliability Plan (plan) was prepared by Kennedy/Jenks Consultants on behalf of 

Castaic Lake Water Agency (CLWA). The plan was intended to summarize CLWA’s water demand and 

potential water supply options (including water storage programs). The water storage component of the plan 

summarized six potential water storage opportunities, and attempted to compare the costs of each opportunity 

in consistent terms. The six potential water storage opportunities included:  

1. Cawelo In-Lieu Water Banking Program

2. Semitropic Water Banking and Exchange Program

3. Newhall Land and Farming’s Assets in Semitropic

4. Vidler Water Company’s Assets in Semitropic

5. Chino Basin Storage and Recovery Program

6. Las Posas Basin ASR Project

Each opportunity was described including the type of project (e.g. in-lieu, surface recharge, etc.) the total 

estimated cost of the project, and the total estimated available storage, recharge, and recovery capacity. 

Additional financial parameters were established (or estimated) to provide CLWA with a tool for evaluating the 

projects on a comparable basis (in dollars per AF in PV). These parameters included the buy-in cost of the 

facilities, recharge fee, recovery fee, fixed O&M costs, leave behind loss, and energy/power costs. Assumed 

or actual escalation rates were provided. Additional costs/risks were also provided (such as costs for water 

treatment if withdrawn water is poor quality). As a final comparative measure, the plan estimated the annual 

lifecycle PV cost per AF for each of the storage programs based on the PV of all storage program costs 

divided by the projected volume  (AF) recovered over the program lifecycle.  

A few notable conclusions can be drawn from the study. First, the upfront costs of the facilities and/or the 

recharge and recovery fees were generally designed to cover the capital costs (including any debt service) 

plus some percentage (the percentage representing profit and/or risk mitigation for the storage program 

developer). Second, other costs such as energy costs typically cover only the actual costs, and other costs 
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are generally escalated to the CPI annually. Third, the CLWA plan was the first study that compared costs 

across multiple water storage programs in consistent annual lifecycle PV per AF terms. In 2003 when the 

analysis was conducted, annual lifecycle PV per AF costs for water storage programs were estimated to range 

from $218/AF to $297/AF. 

Designing Successful Groundwater Banking Programs in the Central Valley: Lessons from 

Experience 

Designing Successful Groundwater Banking Programs in the Central Valley: Lesson from Experience (study) 

was developed by The National Heritage Institute (NHI).  The study reviewed water storage programs in 

California and endeavored to identify the features of successful water storage programs including how 

successful storage programs managed risk. Risk factors considered were hydrogeologic, water quality, 

financial, legal, and political. The study includes case studies of seven storage programs. For each of the 

seven storage programs, NHI provided the estimated cost of the water in dollars per AF in an attempt to 

evaluate project costs on a comparable basis. A challenge to the approach is that in some cases water costs 

were actual payable costs in active water storage programs and others were projected costs for future 

programs. It is unclear how the projected water costs for future storage programs were estimated, and the 

study provided no indication costs were normalized to consistent PV terms. For some of the active storage 

programs, participating partners paid different prices for water depending on their relationship to the project 

(including initial investment), the type of water brought in, and other factors. Given the above described 

factors, it is challenging to compare the costs for the water on an equivalent basis using the methods of this 

study. It is even more difficult to ascertain the level of compensation the storage program received.  

Feasibility Study of a Maximal Program of Groundwater Banking 

Feasibility Study of a Maximal Program of Groundwater Banking (study) was developed by NHI in 1998 in an 

effort to develop a suite of water storage opportunities for policymakers. The study investigated potential 

storage programs on their hydrologic potential, legality, and operational and economic potential. In addition, 

the study also compiled information on the total storage and annual operating capacity for approximately 30 

existing water storage programs. Furthermore, unit costs (in dollars per AF) for storing water at existing water 

storage facilities in California were compiled, making the study a very early adapter of this comparative 

measure. Costs per acre foot of water storage were estimated for the 1994-1995 water years for the existing 

water storage programs reviewed. However, the unit costs are challenging to interpret because some costs 

included recharge or recovery fees alone, while others included both recharge and recovery fees.  

Summary and Findings of the Literature Review 

The available literature summarizing approaches for establishing compensation terms for water storage 

programs is relatively sparse. However, the combined body of literature reviewed provides a starting point for 

establishing compensation terms for water storage programs. The following conclusions on the development 

of compensation terms are the result of this review. 

1) Water storage program compensation is complex, situation-specific, and can include many

components.  Some components of compensation in previous programs are water leave-behind,

capital fees, O&M fees, recharge fees, recovery fees, energy reimbursement, and water treatment

costs.

2) Comparing the wide range of water storage compensation in consistent terms is challenging.

Compensation benefits may come at different times (e.g. up-front buy-in versus an annual recovery
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fee), and other benefits like leave-behind losses are difficult to directly value making comparison 

difficult.  

3) Comparing the compensation benefits of leave-behind losses is particularly challenging. In some

examples, the leave-behind benefit was a set volume for the entire program (e.g. 20,000 AF), and in

others it was proportional to the volume of water stored (which could be variable and/or unknown

over the life of the project). The timing of the benefit potentially varies based on when the water

delivery occurs and the accounting method used (i.e. does the benefit occur when the water is

delivered, or when the storage facility sells or uses the water, etc.). Additionally, the valuation of the

benefit is challenging. For example, the water could be valued at the cost of acquiring alternative

supplies (via SWP contract, for example), by comparable market prices, or by the actual cost of the

water delivered to the recharge facility.

4) Program costs can escalate over time; thus, all costs should be normalized to PV dollars to address

general inflation.

5) Two potentially relevant methods for comparing annualized compensation benefits in consistent

terms were identified:

a. Annual lifecycle PV per AF: This method expresses all water storage program costs in

annualized PV per AF of water recovered over the life of the project.  The method is useful

because all costs are brought to PV, including past or future projects, making the projects

comparable on like-terms. In addition, providing the project costs on a per AF basis allows

water storage programs to be compared across different scales.

b. NPV Cost-Benefit Ratio: This method compares water storage program benefits in NPV per

AF to the costs of acquiring an alternative supply in NPV per AF of recovery throughout the

life of the project. The method is useful for evaluating one or more projects in comparison

to a known alternative such as buying water on the spot-market or from another water

district.

6) Comparing compensation across a variety of hydrologic outlooks is critical for understanding the full

range of potential compensation benefits. Recharge (including any leave behind benefits) and

recovery are dependent on hydrologic conditions, and compensation for many water storage

programs is based on recharge and recovery volumes.  In addition, calculating NPV requires

assumptions regarding future recharge and recovery operations, which will be determined by

hydrology. Ultimately, it is challenging to estimate future climate dynamics and perhaps appropriate

appraisal of water storage programs involves making consistent operational assumptions and

selecting consistent forecasts across programs.
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Water Storage Programs Market Assessment 

This section analyzes the water storage program market in California. Groundwater storage and water banking 

programs are the primary focus of the analysis as the program under consideration by MNWD and OCWD 

involves groundwater storage. In addition, several Orange County surface water storage programs are 

addressed, as they provide additional context regarding the local market. The size and extent of the market 

for water storage programs is addressed, as well as the types of entities participating in water storage 

programs, the objectives of various water storage programs, structures of storage program agreements, and 

program compensation terms.  This market information is intended to provide fact-based support and context 

for development of compensation terms for the potential OCWD-MNWD program. 

Water Storage Market Overview 

In California, water supply reliability, flexibility in timing of use, and concern about outages and other 

emergencies or interruptions are driving the development of water storage programs across the state. Water 

storage programs create a reserved supply of water that participants can recover during droughts, 

emergencies, system outages, or other periods of heightened demand. Soon after the expansion of water 

markets in the early 1990s, many local agencies began looking to storage programs to improve water supply 

reliability during dry years through conjunctive use and groundwater banking. WestWater maintains a water 

storage program database, which includes extensive information on diverse storage programs throughout the 

state. Storage program information such as capacities, capital costs, program partners, and operational date 

are included in the database, as well as environmental documents, and participation agreements. As 

exemplified in the WestWater data, the market for water storage programs in California is active and 

expanding, with 79 storage programs known to be in operation totaling approximately 350,000,000 AF of 

storage capacity. In addition, there are 45 storage programs in development or proposed. Approximately one-

quarter of all operational programs are in the Metropolitan service area, and approximately one-third are 

located in California’s Central Valley. Other water storage programs are found in the Antelope Valley, Mojave 

Desert, Central Coast, and San Francisco Bay regions. These regions are shown along with SWP and Central 

Valley Project (CVP) service areas and conveyance infrastructure in Figure 3.  

Some agencies develop storage programs as partnerships with other agencies or water users (“program 

customers”), who compensate the storage program owner for use of the capacity. Approximately 45% of 

known storage programs are developed solely for use by the program owner. Of the storage programs with 

capacity for additional partners, more than half are located in California’s Central Valley, where agricultural 

water districts are seeking storage program partners to access unused banking capacity. In Southern 

California, a majority of storage programs are fully subscribed, meaning the entirety of storage program 

capacity has been allocated. Actual locations of water storage programs are shown in in Figure 4. 
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Figure 3: California Water Storage Program Regions 
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Figure 4: Locations of California Water Storage Programs 

Summary of Storage Program Operations 

Groundwater banking is a common water storage program structure and is the type of storage program being 

considered by OCWD and MNWD. Groundwater banking programs provide a mechanism for injecting or 

percolating surplus surface water underground into an aquifer, and subsequently recovering stored water 

when needed during dry years, emergencies, or other situations. Program capacity for total storage, annual 

recharge, and annual recovery is allocated among participants in exchange for compensation to the program 

owner. Figure 5 illustrates the operation of a representative groundwater bank, where water is recharged into 
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the underground aquifer and recovered via extraction wells. The operational means of water storage programs 

are described in the following sections. 

Figure 5: Groundwater Banking Operation 

Recharge: Direct vs. In-Lieu 

Recharge may occur by direct or in-lieu means. Direct recharge can occur through spreading basins or 

injection wells. Where soil is more permeable, large spreading basins are used to percolate water directly into 

the aquifer. Where soil is less permeable, injection wells are used to inject water in the aquifer. Nearly half of 

all water storage programs have an in-lieu recharge component. In-lieu recharge is performed by groundwater 

users taking delivery of surface water instead of pumping groundwater.  

Recovery: Direct vs. Exchange 

Stored water can be recovered from underground either directly or by exchange. Direct recovery involves 

extracting the water from storage using wells for subsequent delivery to a participant. Water may also be 

recovered by an exchange for a different source of water other than what the participant has stored, 

proportionately reducing the amount of water that participant has in a storage account. Exchanges are 

common in programs that lack the infrastructure to provide direct return of stored water, but may be 

challenging in dry years when surface water allocations are reduced. 

Total Storage Capacity 

Total storage capacity available to water storage program participants depends upon the physical capability 

of the aquifer being used for storage. Administratively, total storage is often allocated as a multiple of 

recharge/recovery capacity. For example, several programs have a 3:1 ratio of total storage to annual 

recovery, and other programs may have higher or lower ratios. The capacity ratio is intended to allow multiple 

entities to participate in the storage program by capping the total amount of water a participant can have in 

storage at any one time. California has considerable aquifer capacity to accommodate water storage 

programs, with suitable aquifers in many populations and farming centers. In many aquifers, years of overdraft 

have made substantial storage space available. Total storage capacity across known individual programs 

ranges widely from as small as a few hundred AF to over one million AF. 

Leave-Behind Losses 

Leave-behind losses are typically assessed as one-time amounts ranging from 10% to 50% to provide benefits 

for the entity that is storing water on behalf of other parties, and to avoid negative impacts to the aquifer. In 
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some cases, annual losses are assessed to water remaining in storage. Higher leave-behind losses provide 

greater benefits to storage program owners and can be a form of compensation to the bank owner, as the 

banked water would not otherwise be available to the groundwater basin. Improved groundwater elevations 

can help reduce pumping costs for landowners and mitigate the undesirable effects of aquifer overdraft. 

Water Storage Program Objectives 

Water storage programs are designed to achieve a variety of water management objectives, including: 

a) Dry-year reliability.

b) Emergency storage.

c) Improve groundwater elevations or promote safe yield.

d) Operational flexibility.

e) Address seasonal variation in supply/demand.

These objectives are described in the following sections. 

Dry-Year Reliability 

Water storage programs provide dry-year reliability by converting relatively inexpensive wet-year water to a 

valuable dry-year supply. Many storage programs in the Central Valley have been designed with this objective. 

Some storage programs serve only in-basin water users, while others involved large capital investments on 

infrastructure to deliver dry-year return water to out-of-basin participants. Metropolitan has funded the 

development of banking programs in the Central Valley for the purpose of storing surplus wet-year water and 

having a first priority right to call upon that supply during times of scarcity. Storage programs that provide dry-

year reliability often have up-front capital investment costs based on priority of access to facilities, recharge 

and recovery fees, and/or annual reservation fees. 

Emergency Storage 

Emergency storage programs provide a backup water supply during system outages or imported water supply 

shutdowns. These storage programs have been implemented in SOC to help water agencies meet the 7 day 

planned outage requirement of Metropolitan and MWDOC, as well as meet demands in emergency outages. 

Reservoirs may be used for emergency storage programs, in which case a specified amount of water remains 

in storage or is consistently replenished to ensure supply reliability. In addition, emergency supplies may be 

recovered through groundwater banking programs. Emergency storage is not intended for use during 

extended periods, such as during a drought. Rather, these storage programs are designed for use during 

short-term system outages or shutdowns. 

Improve Groundwater Elevations or Promote Safe Yield 

Water storage programs can provide significant benefits to the storing entity as a result of additional water 

being replenished in the local groundwater basin. In some cases, small retail water agencies and agricultural 

water districts partner with large wholesale water suppliers to fund the costs of developing groundwater 

banking facilities. Storage program owners benefit by paying minimal up-front costs for infrastructure, and 

operating storage accounts for banking partners that increase local groundwater elevations. Some water 

storage programs are used solely by the owner and have no outside banking partners, in which case 

landowners directly benefit by having sustainable groundwater levels and lower pumping costs. 
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Operational Flexibility 

Owners of water storage programs may receive financial compensation for maintaining participant storage 

accounts and storage facilities. This compensation increases operational flexibility for owners due to having 

additional revenue to lower customer costs and provide higher-quality services. In addition, participants 

achieve operational flexibility by creating a recoverable water supply that would not have otherwise been 

available, allowing them to avoid the high costs of obtaining dry-year or emergency supplies on the open 

market. 

Address Seasonal Variation in Supply/Demand 

Supply and demand vary within a given year corresponding to the growing season and peak irrigation months. 

Some water storage programs are designed specifically to address the imbalance of supply and demand with 

years. These storage programs provide a valuable source of water during summer months, and store relatively 

inexpensive surplus water during the off-season. 

Water Storage Program Participation 

The sectors and entities developing and/or participating in storage programs are as follows: 

a. Wholesale water agencies.

b. Retail water agencies.

c. Cities and counties.

d. United State Bureau of Reclamation.

e. Water authorities (groundwater basin managers, flood control and water conservation districts,

etc.) and watermasters.

f. Agricultural water districts.

g. Private sector (industrial, land development, etc).

Figures 6 and 7 present participation in known water storage programs by owner and customer, respectively. 

As shown, water storage program participation is diverse and evenly divided between agricultural water 

districts, water authorities, and wholesale and retail water agencies. The wide variety of participants suggests 

that water storage programs are effective at meeting diverse water supply needs. Retail water agencies, 

wholesale water agencies, and agricultural water districts each account for approximately one-quarter of 

participation by known storage program owner. On the customer side, retail water agencies account for 29% 

of participants, while wholesale water agencies and agricultural water districts account for 18% and 17%, 

respectively. Water authorities and watermasters comprise 14% of known program ownership, and 5% of 

known program customers. Other participants include cities, counties, the federal government, and the private 

sector. 
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Figure 6: Water Storage Program Participation by Owner 

Figure 7: Water Storage Program Participation by Customer 

Figures 8 and 9 display water storage program owners and customers by location. As shown, a majority of 

program owners and customers are located in Metropolitan’s Service Area and the Central Valley. Rising 

urban water demand in southern California has driven development of water storage programs. Wholesale 

water agencies such as OCWD comprise nearly half of program ownership and approximately one-quarter of 

program customers. Agricultural production in the Central Valley has also been a key driver of storage 

program development. Nearly all agricultural water users that participate in water storage programs are 

located in the Central Valley.  

Agricultural Water District
21%

City/County
10%

Federal
1%

Private Sector
4%

Retail Water Agency
24%

Wholesale 
Water Agency

25%

Water Authority/Watermaster
14%

Agricultural 
Water District

17%

City/County
28%

Private Sector
3%

Retail Water 
Agency

29%

Wholesale 
Water Agency

18%

Water Authority/Watermaster
5%

Page 92 of 163



23 | P a g e

Figure 8: Water Storage Program Owners by Location 

Figure 9: Water Storage Program Customers by Location 

Long-Term Groundwater Banking Agreements 

This section summarizes long-term groundwater banking agreements outside Metropolitan’s service area. 

The summary is limited to include only market-based storage programs featuring compensation terms that 

resulted from commercial negotiations. Compensation can include financial and/or non-financial (i.e. sharing 

of stored water) terms. Other programs such as those developed only for the owner’s use (no outside 

customers) or providing reimbursement of actual costs are not addressed here. Long-term groundwater 

banking agreements allow participants to store and recover water as needed for a term of 15 or more years. 
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Compensation terms for long-term groundwater banking are often based on reimbursement of capital and 

O&M costs, plus a premium to the storage program owner. In exchange for reimbursement and premium 

payments, long-term groundwater banking agreements typically provide dedicated first priority capacity. 

Usage fees to recharge and recover water are a standard component of long-term banking agreements. 

Leave-behind losses are usually assessed, which can be a form of compensation to the program owner in 

addition to (or instead of) usage fees.  

Long-term groundwater banking agreements are not directly applicable to setting compensation for the 

potential OCWD-MNWD storage program. The potential OCWD-MNWD storage program is short-term (5-10 

years) with a relatively small volume (5,000 AF). Unlike long-term groundwater banking agreements, the 

potential OCWD-MNWD storage program does not provide MNWD with first priority access to dedicated 

capacity over an extended period. As a result, compensation in the potential OCWD-MNWD storage program 

is likely to differ from the compensation terms observed in long-term groundwater banking agreements.  

However, the potential OCWD-MNWD storage program would test the feasibility of a long-term storage 

program. If the OCWD-MNWD program is extended/expanded in the future, then long-term agreements may 

be more relevant for establishing compensation terms. Long-term groundwater banking agreements are a 

common storage program structure and comprise a large share of market activity. Since they are important 

part of the market, they are summarized here. 

Programs Outside Metropolitan Service Area 

Table 1 provides detail regarding long-term groundwater banking programs outside the Metropolitan service 

area. All costs have been adjusted to 2019 dollars. As shown, upfront capital costs range from $1,053/AF to 

$2,564/AF of recovery capacity. Usage fees range widely from $0 to $89/AF for recharge and from $32 to 

$186/AF for recovery. In general, participants in long-term groundwater banking agreements compensate the 

storage program owner through payment of usage fees and upfront capital contributions. Leave-behind losses 

are kept to a minimum of 10% in most programs because compensation is financial, with some exceptions 

including the 2019 agreement between IRWD and AVEK which provides compensation in the form of water 

sharing. 

Page 94 of 163



25
 | 

P
a

g
e

T
ab

le
 1

: 
L

o
n

g
-T

er
m

 G
ro

u
n

d
w

at
er

 B
an

ki
n

g
 A

g
re

em
en

ts
 O

u
ts

id
e 

M
et

ro
p

o
lit

an
 S

er
vi

ce
 A

re
a

 (
A

ll 
C

o
st

s 
in

 2
01

9 
D

o
lla

rs
) 

O
w

n
er

 
C

u
st

o
m

er
s 

S
to

ra
g

e 
C

ap
ac

it
y 

(A
F

) 

A
n

n
u

al
 

R
ec

h
ar

g
e 

(A
F

/y
ea

r)
 

A
n

n
u

al
 

R
ec

o
ve

ry
 

(A
F

/y
ea

r)
 

U
p

fr
o

n
t 

C
ap

it
al

 
C

o
st

 (
$/

A
F

 
R

ec
o

ve
ry

) 

R
ec

h
ar

g
e 

U
sa

g
e 

F
ee

 
($

/A
F

) 

R
ec

o
ve

ry
 

U
sa

g
e 

F
ee

 
($

/A
F

)*
 

A
n

n
u

al
 

O
&

M
 (

$/
A

F
 

R
ec

o
ve

ry
) 

L
ea

ve
-

B
eh

in
d

 
L

o
ss

 
T

er
m

 

S
em

itr
op

ic
 –

 
O

rig
in

al
 W

at
er

 
B

an
k 

M
et

ro
po

lit
an

, S
an

ta
 C

la
ra

 V
al

le
y 

W
at

er
 

D
is

tr
ic

t, 
A

la
m

ed
a 

C
ou

nt
y 

W
at

er
 D

is
tr

ic
t, 

Z
on

e 
7 

W
at

er
 A

ge
nc

y,
 V

id
le

r 
W

at
er

 C
o.

 
1,

00
0,

00
0 

90
,0

00
 

90
,5

00
 

$2
,5

64
 

$8
7 

$8
7 

$7
0 

10
%

 
19

95
-2

03
5 

K
er

n 
W

at
er

 B
an

k 
U

nd
is

cl
os

ed
 E

ne
rg

y 
F

ac
ili

ty
 

40
,0

00
 

15
,0

00
 

5,
00

0 
$1

,1
92

 
$3

7 
$1

86
 

$1
2*

* 
10

%
 

20
00

-2
03

5 

C
aw

el
o 

W
at

er
 

D
is

tr
ic

t 
Z

on
e 

7 
W

at
er

 A
ge

nc
y 

12
0,

00
0 

10
,0

00
 

10
,0

00
 

$2
,4

60
 

$8
9 

$3
2 

$0
 

50
%

 
20

06
-2

03
5 

K
er

n 
D

el
ta

 W
at

er
 

D
is

tr
ic

t 
M

et
ro

po
lit

an
 

25
0,

00
0 

50
,0

00
 

50
,0

00
 

$1
,0

53
 

$6
8 

$5
4 

$1
0 

11
%

 
20

04
-2

03
5 

S
em

itr
op

ic
 –

 
S

to
re

d 
W

at
er

 
R

ec
ov

er
y 

U
ni

t 

C
as

ta
ic

 L
ak

e 
W

at
er

 A
ge

nc
y,

 C
ity

 o
f T

ra
cy

, 
M

on
te

ci
to

 W
at

er
 D

is
tr

ic
t, 

S
an

 D
ie

go
 

C
ou

nt
y,

 R
os

am
on

d,
 G

ro
w

er
s 

35
0,

00
0 

20
0,

00
0 

20
0,

00
0 

$1
,3

30
-$

1,
85

5 
$1

3-
$5

5 
$5

0-
$9

3 
$1

5 
10

%
 

20
08

-2
03

5 

W
ill

ow
 S

pr
in

gs
 

W
at

er
 B

an
k 

S
an

 D
ie

go
 C

ou
nt

y 
W

at
er

 A
ut

ho
rit

y 
25

,0
00

 
5,

00
0 

5,
00

0 
$1

,8
23

 
$8

5 
$8

5 
$2

8 
10

%
 

20
08

-2
03

5 

A
V

E
K

 
M

et
ro

po
lit

an
 

28
0,

00
0 

70
,0

00
 

70
,0

00
 

$1
,8

71
 

$0
 

$1
00

 
$1

9*
* 

10
%

 
20

19
-2

05
6 

IR
W

D
 

A
V

E
K

 
10

,0
00

 
20

,0
00

 
3,

33
3 

$0
 

$0
 

$0
 

$0
 

57
.5

%
 

20
19

-2
03

5 

*P
lu

s 
re

im
bu

rs
em

en
t o

f a
ct

ua
l e

ne
rg

y 
co

st
s

**
R

ei
m

bu
rs

em
en

t o
f a

ct
ua

l c
os

ts
 –

 e
st

im
at

ed
 b

as
ed

 o
n 

1%
 o

f c
ap

ita
l c

os
ts

Page 95 of 163



26 | P a g e

Storage Programs Within Metropolitan Service Area 

Metropolitan has developed several local conjunctive use programs (CUPs). Conjunctive use refers to the use 

and storage of imported surface water supplies in groundwater basins and reservoirs during periods of 

abundance. Under conjunctive use agreements, this stored water is available for use during periods of low 

surface water supplies as a way of augmenting seasonal and multi-year shortages. Metropolitan’s CUPs are 

summarized as follows. 

Metropolitan CUP Agreements 

In 2000, Metropolitan pursued an agreement with DWR to administer $45,000,000 of Proposition 13 funds for 

the development of conjunctive use and cyclic storage programs in Metropolitan’s service area. Metropolitan 

paired the state funds with $35,000,000 of Metropolitan capital funds to develop nine programs that provide 

for storage of up to 212,000 AF, and dry-year or emergency recovery of up to 70,000 AF per year. The storage 

programs each have 25-year terms. The agreements allow Metropolitan to recover up to 33% of the maximum 

storage capacity in a given year and recharge up to 25% of the maximum storage capacity in a single year. 

The partnering member agencies are responsible for construction and operation and maintenance of facilities. 

Metropolitan has no ownership interest in program facilities, and pays program O&M, power, and an annual 

administrative fee equal to a ratio of $100,000 per 25,000 AF of annual recovery capacity to the program 

partners. Agreements each have 25-year terms and are summarized in Table 2. 

Table 2: Summary of Metropolitan Local Conjunctive Use Programs 

Project Year 
Storage 
Capacity 

(AF) 

Annual 
Recharge 
(AF/year) 

Annual 
Recovery 
(AF/year) 

Capital 
Cost ($/AF 
Recovery) 

City of Long Beach CUP 2002 13,000 3,250 4,333 $1,505 

Live Oak Basin CUP 2002 3,000 750 1,000 $4,781 

Foothill Area Groundwater Storage Project 2003 9,000 2,250 3,000 $800 

Orange County CUP 2003 66,000 16,500 22,000 $1,874 

Chino Basin Program 2003 100,000 25,000 33,000 $1,177 

Long Beach CUP: Lakewood Expansion 2005 3,600 900 1,200 $3,476 

City of Compton CUP 2005 2,300 575 763 $4,285 

Upper Claremont Heights CUP 2005 3,000 750 1,000 $3,612 

Elsinore Groundwater Storage Program 2006 12,000 3,000 4,000 $3,144 

All costs adjusted to July 2019 dollars using the CPI. Capital costs and capacities are based on the amounts identified 

in program descriptions presented to the Metropolitan Board of Directors for Board action. 

Short-Term Groundwater Banking Agreements 

Short-term groundwater banking agreements are defined in this analysis as programs with a term of 15 years 

or less. These agreements are commonly used to enable storage program participation on a lower priority 

basis. Typically, development of new facilities is not needed as facilities are already constructed and 

operational. Participants avoid paying upfront capital costs and are granted lower priority access to project 

capacity. Short-term agreements may be developed to test the feasibility of potential long-term storage 

programs. Short-term agreements also include cyclic storage programs, which allow pre-delivery of imported 
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water for recharge into groundwater basins in excess of an agency’s planned and budgeted deliveries. The 

water is then purchased at a later time when the agency has a need for such deliveries. In general, participants 

in short-term groundwater banking programs pay usage fees, but do not pay capital costs. Water sharing is a 

common form of compensation for short-term banking agreements in lieu of financial consideration.  

The potential OCWD-MNWD storage program is a short-term groundwater storage arrangement. Therefore, 

short-term storage programs discussed in this section may be applicable for developing compensation terms. 

The following sections describe short-term groundwater banking agreements with financial compensation as 

well as water sharing compensation.  

Agreements with Financial Compensation 

Short-term groundwater banking agreements with financial compensation generally provide lower priority 

access to banking facilities.  Customers in these agreements often pay usage fees, but are not required to 

pay capital fees as the customers are not receiving dedicated capacity. Examples of such agreements are 

summarized in Table 3. As shown, usage fees range widely from $0 to $100/AF for recharge and $0 to 

$410/AF for recovery.  Some short-term groundwater banking agreements provide the owner with 

compensation in the form of 50% water sharing in addition to financial consideration.    
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Agreements with Water Sharing Compensation 

Under storage programs water sharing compensation, participants deliver surplus water to a water bank, and 

the storing entity agrees to return a portion of the water to the participant at a later date. Compensation to the 

storing entity is made in the form of water left behind from the exchange with no money changing hands. 

IRWD has developed a number of water sharing agreements with various entities, which are described in the 

following section. 

IRWD – Multiple Counterparties 

IRWD has developed Strand Ranch water storage facilities in partnership with Buena Vista Water Storage 

District (BVWSD) and Rosedale-Rio Bravo Water Storage District (Rosedale). Water is sourced in part through 

unbalanced exchanges with short-term storage program participants. Typically, customers compensate IRWD 

for banking capacity by sharing 50% of stored water.  

IRWD has entered into a variety of SWP water exchange agreements as part of its Strand Ranch water 

banking projects. Under the agreements, participants deliver surplus SWP water supplies to IRWD for storage. 

IRWD is required to return one-half of the stored water to the participants in the future. Participants are not 

assessed usage fees, but pay the actual costs associated with recharge and recovery. Key terms of the 

agreements are presented in Table 4. 

Table 4: IRWD SWP Agreements with Multiple Counterparties 

Counterparty 
Term 

(years) 

Total 
Recharge 

Water 
(AF) 

Annual 
Return 

Water (AF 
per year) 

Total 
Return 
Water 
(AF) 

Exchange 
Ratio 

AVEK 2011-2016 5,000 833 2,500 2:1 

Carpinteria Valley Water District 2011-2016 1,500 250 750 2:1 

Central Coast Water Authority 2017-2022 10,000 1,667 5,000 2:1 

Central Coast Water Authority* 2019-2024 700 117 350 2:1 

*2019 programs are pending final agreements.

Other Programs Reviewed 

Other programs reviewed include emergency storage and emergency water service programs, as well as 

seasonal storage programs. While these storage programs do not involve groundwater banking and are 

therefore not applicable to the potential OCWD-MNWD storage program, they are reviewed because they are 

located within the Orange County market. Emergency storage agreements are intended to provide water 

supplies during system outages or declared emergencies in the imported water system. This type of water 

storage program is common in SOC, where water agencies are required to develop plans to meet customer 

demands for a 7-day period in the event of a Metropolitan outage. 

Santa Margarita Water District – Upper Chiquita Reservoir 

Upper Chiquita Reservoir is a long-term emergency water storage program developed by SMWD in 2011. 

The storage program provides immediate response when water from Metropolitan is unavailable. Program 

participants include the City of San Clemente, the City of San Juan Capistrano, MNWD, and South Coast 
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Water District. Program participants have co-equal priority to their share of project capacity, which total 750 

AF. The shares are: 

• Santa Margarita Water District: 41.96% Capacity Right (314.7 AF)

• Moulton Niguel Water District: 34.11% Capacity Right (255.8 AF)

• City of San Clemente: 11.17% Capacity Right (83.8 AF)

• City of San Juan Capistrano: 6.67% Capacity Right (50 AF)

• South Coast Water District: 6.09% Capacity Right (45.7 AF)

Participants funded capital costs according to their capacity right percentages. Total capital costs were 

$54,675,171. In addition, participants pay annual fixed and variable costs associated with O&M of the 

reservoir. Fixed cost items are allocated among parties based on their capacity right percentages. Variable 

costs are allocated among participants based on the volume of water delivered to each participant in any 

given year. 

El Toro Water District - R-6 Reservoir 

The R-6 Reservoir was initially designed to provide a backup water supply to El Toro Water District (ETWD) 

during times when imported water supplies from Metropolitan are unavailable. This is considered an 

emergency use. SMWD and MNWD have also acquired capacity in R-6 under long-term agreements, which 

they use under emergency conditions. ETWD currently uses R-6 as a daily water supply, but keeps the 

reservoir full with imported water from Metropolitan. R-6 was constructed by ETWD in 1967 with a capacity of 

715 AF, and was expanded in 2002 to 845 AF. Agreements with SMWD and MNWD to acquire capacity in 

the reservoir were signed in 2000. 

Total capital costs were approximately $10,000,000 to expand the reservoir. SMWD purchased 358 AF of 

capacity in the reservoir for $11,200,000. MNWD purchased a 40 AF share for $1,950,000. Upfront capital 

costs and ongoing O&M costs are paid by participants in proportion to their share of reservoir capacity. 

Participants pay variable treatment costs and the going Metropolitan water rate when they discharge water 

from the reservoir. 

South County Phase 1 Emergency Service Program Agreement 

In 2006, multiple SOC water agencies entered into a 25-year agreement with IRWD and OCWD to receive 

water from the IRWD system with subsequent conveyance into the distribution system serving SOC. The 

program was developed to deal with short-term emergency water system outages, or planned shutdown 

scenarios in which imported supplies normally delivered into SOC are curtailed, eliminated, or unavailable for 

up to 30 days. The Emergency Service Program was implemented by constructing importation pipelines 

between IRWD and the distribution system serving SOC. The maximum conveyance of water is not to exceed 

50 cubic feet per second (cfs) of water for more than 30 days per incident, for a maximum of 3,000 AF per 

incident. The water delivered through the IRWD interconnection can be a combination of Metropolitan-

imported water or locally produced water from IRWD that will be exchanged with imported water. 

The production of groundwater by IRWD under this program is exchanged with imported Metropolitan water 

for billing purposes to the SOC Agencies, and is deemed to be a delivery of Metropolitan water. The SOC 

Agencies are given a flow-rate reservation in the IRWD distribution system, up to the flow rates during the 

applicable months and five-calendar year intervals set forth in the agreement, to obtain imported water or 

groundwater exchanged with imported water. 

Page 100 of 163



31 | P a g e

The SOC Agencies paid a reservation fee to IRWD for the flow-rate reservation, which totaled $4,410,000. 

The costs to complete the IRWD interconnection projects were approximately $17,800,000, and IRWD 

invoiced the SOC Agencies for their respective shares of the project work. Capacity rights percentages 

allocated to the SOC Agencies were utilized to allocate project costs. IRWD operates and maintains the 

interconnection projects. For any facility operated for both SOC Agency use and IRWD use, the O&M cost is 

allocated between SOC Agency use and IRWD use in proportion to the respective cumulative volumetric 

measurements of the two uses, provided the SOC Agency portion of the O&M cost is allocated among the 

agencies pursuant to their capacity percentages and the amount of water they receive. 

Santa Margarita Water District – Trampas Reservoir 

SMWD is developing the Trampas Reservoir as a seasonal storage reservoir to address the seasonality of 

recycled water demands for irrigation. Under this storage program, water not needed in the winter is stored 

for irrigation use in the summer. The total storage volume is 5,000 AF and the program is being developed 

with a 50-year term. SMWD is accepting participants who also need seasonal recycled water storage, however 

no agreements have been completed to date. Potential participants include City of San Clemente, City of San 

Juan Capistrano, and South Coast Water District. 

Estimated capital costs range from $86,000,000 to $145,000,000. Participant costs will depend on end use 

and timing of buy-in, and will be allocated on a pro-rata basis to recover actual project construction and 

development costs. 

Analysis of Compensation Determinants 

The purpose of this section is to analyze patterns in existing groundwater storage program compensation to 

understand (1) the factors influencing compensation terms, and (2) the extent to which those factors impact 

compensation. To perform this analysis, compensation terms across diverse groundwater storage programs 

must be expressed in comparable terms. Following the literature, annual lifecycle PV per AF was selected as 

the unit of comparison. Annual lifecycle PV per AF was calculated in 2019 dollars for each program. 

Groundwater storage program prices were found to increase over time at approximately the rate of inflation. 

Since storage program costs rise with general inflation levels, it is important to compare costs in current-year 

(2019) dollars. Uniform assumptions were developed regarding program operations:  

• Recharge-recovery cycling was assumed to occur every 3 years unless otherwise specified in the

program agreement(s). That is, during the first program year, the full annual recharge amount was

assumed to be stored. During every third program year, the full allowable recovery amount was

assumed to be withdrawn from storage until the storage balance decreased to zero. In the year

following reduction of the storage balance to zero, the full annual recharge amount was again

assumed to be stored. This pattern repeated for the full program term. In the final program year, any

water remaining in storage was assumed to be recovered.

• Costs were assumed to escalate at an annual rate of 3%, consistent with the assumption applied in

the 2018 Orange County Water Reliability Study.

• Capital costs (if any) were financed over a time period equal to the duration of the program (rounded

down to 5-year increments) not to exceed 30 years at a 4% interest rate.
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• A discount rate of 4% was applied to calculate annualized present values, consistent with the

assumption used in the 2018 Orange County Water Reliability Study.

• Water losses were assigned a cost by multiplying the volume of losses in acre-feet by estimated

variable water delivery charges in dollars per acre-foot.

• For programs providing water sharing, the cost of water sharing was quantified by multiplying the

average spot market transfer price during the year of storage to the volume of losses.

• To estimate annual lifecycle PV in dollars per AF, the present value of all customer costs over the

life of the program was divided by the total assumed recovered water volume. This methodology for

calculating annual lifecycle PV per AF is based on the approach used by Metropolitan for analyzing

the costs of its CUP agreements and other storage programs.

Using these assumptions, annual lifecycle PV per AF was estimated for each of the 29 groundwater storage 

programs summarized above in Tables 1, 2, 3, and 4. The analysis includes the groundwater storage 

programs identified in WestWater’s review that provide compensation to the program owner. Table 5 presents 

the range of annual lifecycle PV per AF as well as the range in recovery capacities observed across the 29 

groundwater storage programs. As shown, the annual lifecycle PV of storage programs ranges widely from 

$160/AF to $878/AF, and averages $394/AF. The scale of existing storage programs also varies.  Table 5 

also illustrates variation in scale in terms of AF of recovery capacity.  Across existing programs, capacities 

range widely from 99 AF to 200,000 AF of annual recovery, and average 18,778 AF of annual recovery. 

Table 5: Annual Lifecycle PV and Recovery Capacity of Groundwater Storage Programs 

Lifecycle PV 
($/AF) 

Capacity 
(AF Recovery) 

Average  $394      18,778 

Median  $307         4,333 

Min  $160 99 

Max  $878    200,000 

StDev  $219      41,177 

Count 29 29 

Factors Impacting Storage Program Compensation 

Key factors that were found to influence storage program annual lifecycle PV per AF are: 

a) Storage program duration

b) Storage program volume

c) Location (outside Metropolitan service area vs. within Metropolitan service area)

d) Participation (urban vs agricultural).

These factors should be considered when developing compensation terms for the potential OCWD-MNWD 

water storage program. The extent to which each factor influences annual lifecycle PV per AF is described as 

follows: 

Storage Program Duration  

Long-term (15+ years) storage programs typically correspond with higher payments to the storage program 

owner compared to short-term storage programs. Figure 10 shows the average, minimum, and maximum 
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annual lifecycle PV in dollars per AF for long-term and short-term storage programs. As shown, annual 

lifecycle PV for long-term storage programs ranges from $173 to $878/AF, and averages $498/AF. For short-

term storage programs, annual lifecycle PV ranges from $160 to $578/AF, and averages $247/AF.  Long-term 

programs tend to command a premium because they provide dedicated access to first priority capacity, 

whereas short-term programs generally offer lower priority access to surplus capacity that may be available. 

Figure 10: Long-Term vs. Short-Term Storage Program Compensation 

Storage Program Volume 

Larger storage programs tend to have lower unit costs. Capital costs per AF can decrease as the size of a 

program increases due to economies of scale, and compensation is often based in part on capital costs. For 

example, recovery capacities in Metropolitan’s CUPs in Orange County have a negative correlation with 

annual lifecycle PV per AF. As shown in Figure 11, recovery capacities in the Metropolitan CUPs range from 

763 AF to 33,000 AF, and annual lifecycle PVs range from $173 to $878/AF, with higher capacities generally 

corresponding to lower annual lifecycle PV per AF. 
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Figure 11. Scale Economies in Metropolitan CUP Programs 

Program Location 

A majority of water storage programs are located within Metropolitan’s service area or in the Central Valley, 

which is outside of Metropolitan’s service area. Other storage programs are found in the Antelope Valley, 

Mojave Desert, San Francisco Bay, Sacramento River, and Central Coast regions. Figure 12 compares the 

annual lifecycle PV per AF of storage programs based on location. As shown, storage programs located 

outside the Metropolitan service area have lower costs, with annual lifecycle PVs that range from $160/AF to 

$808/AF, and average $340/AF. In comparison, annual lifecycle PVs for storage programs within the 

Metropolitan service area range from $173/AF to $878/AF and average $515/AF, consistent with localized 

market conditions and the premium value of water storage in Metropolitan’s boundaries. 

Figure 12: Storage Program Compensation Outside Metropolitan Service Area vs. Within 

Metropolitan Service Area 
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Program Participation 

Systematic differences in water storage program compensation between wholesale and retail water agencies 

were not observed. Many storage program participants provide both wholesale and retail service, and some 

programs have both wholesale and retail participants that pay the same prices. However, compensation 

differences were found broadly across urban and agricultural program participants, with urban water agencies 

paying more for storage programs, as shown in Figure 13. The annual lifecycle PV of storage programs with 

urban participants ranges widely from $160/AF to $878/AF, and averages $420/AF. The annual lifecycle PV 

of storage programs with agricultural customers ranges from $180/AF to $282/AF, and averages $229/AF. 

Figure 13: Storage Program Compensation - Urban Customers vs. Agricultural Customers 

Factors Not Relevant to Storage Program Compensation 

Based on the analysis, characteristics of existing storage programs that were not identified as impacting 

annual lifecycle PV per AF were: 

a) Storage program purpose (dry year vs. emergency storage)

b) Program operations (direct pump-back vs. exchange)

c) Compensation Type (financial consideration vs. water sharing).

Storage Program Purpose (Dry Year vs. Emergency Storage) 

Many existing storage programs are intended for both emergency and dry year use.  Thus, a systematic 
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storage programs, “emergency use” is considered to be accessing stored water during potential outages at 

California Aqueduct pumping plants. For example, Southern California water agencies can access water 

stored in the Antelope Valley should the Edmonston Pumping Plant temporarily stop operating.  
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investment, and provides reliability benefits.  However, many existing programs can return water by both direct 

pump-back and exchange.  As a result, differences in pricing based on these operations were not observed. 

Compensation Type (Financial Consideration vs. Water Sharing) 

No systematic differences in unit price between programs with financial compensation vs. water sharing were 

identified. Any price differences in programs with financial compensation vs. water sharing compensation are 

due to other factors, such as program duration or capacity access. Figure 14 compares annual lifecycle PV 

per AF for storage programs with financial compensation, water sharing, or both. As shown, annual lifecycle 

PV for storage programs with financial compensation ranges from $173/AF to $878/AF, and averages 

$437/AF.  Annual lifecycle PV for storage programs with water sharing ranges from $160/AF to $307/AF, and 

averages $291/AF.  While priced lower, most of these programs are short-term with lower priority capacity 

access, which explains the lower compensation. For programs with both financial compensation and water 

sharing, the annual lifecycle PV ranges from $237/AF to $808/AF, and averages $460/AF. 

Figure 14: Financial vs Water Sharing Storage Program Compensation 
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Summary of Selected Storage Programs 

From the existing water storage programs reviewed in the previous section, a smaller set of storage programs 

considered most applicable to the potential OCWD-MNWD storage program is selected and summarized.  

The selection criteria are: 

• Groundwater Storage: The selected storage programs are limited to those utilizing groundwater

storage.  If pursued, the potential OCWD-MNWD storage program would be a groundwater storage

agreement.  Surface storage programs often involve different infrastructure, operations, and

objectives.  As a result, compensation terms in surface storage programs are less useful for pricing

a potential OCWD-MNWD program.

• Storage Program Objectives: The objective of the potential OCWD-MNWD storage program is to

improve water supply reliability for MNWD during both drought periods and emergencies.  Thus,

existing programs providing dry-year reliability and/or emergency supply benefits are included.

• Compensation to Owner: Some existing storage programs have not provided compensation to the

program owner and were developed to accomplish other objectives not involving compensation.  The

selection of existing storage programs is limited to those providing compensation to the storage

program owner, in the form of cash and/or sharing of stored water.

• Storage Program Customers: As previously described, diverse types of water users participate in

water storage programs.  The selection of storage programs is limited to those in which urban water

users (both wholesale and retail agencies) are participating as customers. Since MNWD is a retail

agency and would be the customer in a potential OCWD-MNWD agreement, storage programs with

retail agency customers are weighted most heavily in the analysis.  However, due to the relatively

small set of existing programs meeting the selection criteria, storage programs providing storage for

wholesale agencies are also considered.

• Term: Water storage program compensation can vary according to the duration or term of the

program.  Longer-term storage programs often feature relatively large up-front capital payments,

reimbursement of operating costs, and usage fees.  Shorter-term storage programs typically involve

lower or no capital payments, with compensation to the owner structured as usage fees, operating

cost reimbursement, and/or sharing of stored water.  As a result of the systematic differences in

compensation structure between long-term and short-term storage programs, only short-term (15

years or less) storage programs are selected for consistency with the term of the potential OCWD-

MNWD storage program.

• Capacity Access: The potential OCWD-MNWD storage program would rely on excess storage

capacity made available by OCWD and would not disrupt current operations of OCWD or the

Groundwater Producers.  Therefore, existing storage programs providing access to storage capacity

on an as-available basis are selected.  These storage programs tend to be priced differently from

storage programs offering first priority access to dedicated capacity.  In addition, the potential

OCWD-MNWD storage program is relatively small (5,000 AF of storage and annual recovery). Thus,

the selection is limited to smaller storage programs providing 5,000 AF or less of annual recovery.
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• Direct and In-Lieu Recharge: A potential OCWD-MNWD storage program could recharge water

through both direct or in-lieu operations.  Thus, existing storage programs using direct and/or in-lieu

recharge are included in the selection.

• Location: Existing storage programs benefitting water agencies located within Metropolitan’s service

area are most applicable to establishing compensation terms for a potential OCWD-MNWD storage

program. Such storage programs are weighted more heavily in the analysis.  Storage programs

benefitting other urban areas of California are also considered to supplement the limited number of

existing storage programs meeting the selection criteria.

Based on these criteria, seven storage programs are selected.  These storage programs are summarized in 

Table 6.  A map of the selected programs is provided in Appendix A. The compensation terms of these storage 

programs are considered useful for establishing compensation terms in the potential OCWD-MNWD program 

due to the programs’ similarities.  Currently, the potential OCWD-MNWD storage program is a short-term pilot.  

Should the storage program be extended and/or expanded in the future, other existing storage programs such 

as those summarized in Tables 1 and 2 may be more applicable for establishing compensation terms in a 

longer-term program. 

As Table 6 shows, the selected storage programs provide both financial and water sharing compensation to 

the program owner.  To enable comparison of storage program compensation in consistent terms, annual 

lifecycle PV for each program is presented in 2019 dollars per AF.  Annual lifecycle PV per AF was calculated 

based on the assumptions described in the previous section of this report.  Across the selected programs, 

annual lifecycle PV ranges from $160/AF to $307/AF, and averages approximately $210/AF.  These values 

provide an indication of the compensation for a potential OCWD-MNWD storage program that can be 

supported by existing storage program agreements. 
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Compensation Methodology and Analysis 

This section describes the available methodologies or approaches for developing supportable compensation 

terms for the potential OCWD-MNWD storage program.  The various approaches are then applied to develop 

ranges of compensation.  This section concludes by reconciling the results of each approach and selecting a 

recommended range of compensation.  For consistency, all compensation terms are expressed in annual 

lifecycle PV per AF.  This compensation potentially could be provided to OCWD in the form of financial 

consideration and/or water sharing. The analysis assumes that MNWD will store in the Orange County 

Groundwater Basin by direct recharge at OCWD’s recharge facilities. 

Compensation Methodology 

Based on the available literature, pricing conventions observed in existing water storage programs, and local 

Orange County market conditions, the following approaches are applied for establishing compensation terms 

in the potential OCWD-MNWD program: 

1. Cost Reimbursement: A number of existing storage programs (in particular long-term programs)

have established compensation terms based on capital and O&M cost reimbursement, plus a

premium to the program owner.  This approach is most applicable to pricing long-term water storage

programs granting dedicated first priority capacity to the customer.  In these storage programs,

customers reimburse the owner for capacity dedicated to that customer, plus a premium for program

development and ongoing ownership/operations services.  The premium also compensates the

storage program owner for the opportunity cost of dedicating the capacity to a specific customer,

rather than the owner using the capacity itself or allocating the capacity to a different customer. As

a result, the approach could be relied upon if the potential OCWD-MNWD storage program were

extended to a long-term arrangement with dedicated capacity.  The approach is also relevant for

determining appropriate compensation for MNWD’s use of OCWD’s relatively limited direct recharge

capacity in the context of a short-term storage program.  Available data on the capital costs, O&M

costs, and capacity of OCWD’s direct recharge and seawater barrier facilities are used to determine

the pro-rata costs of the portion of the capacity that MNWD would use under the potential storage

program.

2. Lifecycle Present Value Cost: This approach involves forecasting costs incurred by storage program

participants over the duration of a program and applying a discount rate to calculate the present

value of anticipated costs.  The lifecycle PV is expressed in per-unit terms, typically dollars per AF

of recovered water.  While useful for comparing storage program costs in consistent terms, this

approach requires detailed assumptions regarding future program operations and an appropriate

discount rate.  The lifecycle PV costs estimated for existing storage programs selected as applicable

to the potential OCWD-MNWD storage program are used to develop a supportable range of lifecycle

PV costs for the OCWD-MNWD storage program.
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3. Forgone Cost Savings: As a result of MNWD storing water in the OCWD groundwater basin, the

Groundwater Producers will forgo cost savings associated with purchasing untreated water from

Metropolitan rather than treated water.  These lost savings establish a floor regarding what OCWD

should charge MNWD to store water in the groundwater basin.

4. Replacement Cost Approach: This approach establishes compensation based on the expenses

associated with the least-cost alternative to the potential storage program.  The least-cost alternative

must provide similar benefits to the potential storage program, i.e. dry-year or emergency reliability,

at a like scale. Typically, the replacement cost represents the maximum that a storage program

participant would be willing to pay.

Compensation Analysis 

Each approach described above is applied to estimate a range of supportable compensation for the potential 

OCWD-MNWD water storage program.  Estimated compensation ranges differ across the various 

approaches.  The subsequent section reconciles these different compensation ranges to develop a range 

determined to be most applicable to the potential OCWD-MNWD storage program. 

Cost Reimbursement 

The potential OCWD-MNWD water storage program involves storage in the Orange County Groundwater 

Basin of up to 5,000 AF of imported water purchased from Metropolitan by MNWD.  This analysis assumes 

that OCWD will directly recharge untreated water for MNWD at OCWD’s Anaheim facilities.  Aside from 

recharge capacity and the seawater barrier protecting stored water from saltwater intrusion, all other 

infrastructure required for program implementation (i.e. recovery wells and conveyance) would be funded by 

MNWD.   

Estimating the pro-rata costs (capital and O&M) of the portion of OCWD’s infrastructure capacity that MNWD 

might use represents one approach for establishing compensation terms for the potential program.  

Infrastructure investments made by OCWD that would support groundwater storage on behalf of MNWD 

include (1) direct recharge capacity, and (2) the seawater barrier protecting stored water from saltwater 

intrusion. A premium above cost reimbursement may be appropriate to compensate OCWD for ongoing 

facilities ownership and operations.  This cost reimbursement approach is consistent with the methodologies 

used by some existing water storage programs for developing compensation terms.  However, one limitation 

is that the cost reimbursement approach is most commonly used for pricing long-term water storage 

agreements that provide first priority access to dedicated capacity.  The potential OCWD-MNWD storage 

program is a short-term arrangement utilizing available capacity. As a result, reimbursing OCWD for the pro-

rata capital and O&M costs of its recharge facilities and seawater intrusion barrier may not be preferred 

approach unless the program is modified to provide MNWD with long-term dedicated recharge capacity. 

The components of compensation based on cost reimbursement are: 

1. Capital Costs: Total of $490.5 million for OCWD’s estimated 250,000 AF of total annual recharge

capacity.  This is equivalent to an annualized unit value of $113/AF when amortized over 30 years

at a 4% interest rate. The capital costs are itemized below:
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a. Recharge Facilities: $223.5 million.2

b. Groundwater Replenishment System (GWRS): $167 million based on approximately 35%

of OCWD’s $482 million capital investment in the original GWRS. Around 35% of GWRS

water is injected annually along the coastline to prevent seawater intrusion.

c. Water Factory (WF) 21, and 25 Injection Wells: $100 million.3

2. Annual O&M Costs: Total of $16 million, or $64/AF for OCWD’s 250,000 AF of total annual recharge

capacity. Annual O&M costs are itemized below.

a. Recharge Facilities: $4 million.4

b. GWRS: $12 million based on approximately 35% of the original GWRS’ $35 million total

annual operating budget.5

3. Owner Premium: Based on existing programs, a premium of 10%-20% above cost reimbursement

may be appropriate to provide additional compensation for OCWD’s ongoing program ownership and

operational obligations.

Table 7 summarizes the outcome of the cost reimbursement analysis.  As shown, the cost reimbursement 

approach supports a payment of $195/AF to $213/AF to OCWD for each acre-foot stored.  These costs are 

economically equivalent to annual lifecycle PV per AF costs since they would be paid upfront at the time of 

water storage.  The cost reimbursement approach does not support additional payments at the time of 

recovery since MNWD would be responsible for funding its own recovery and conveyance infrastructure. 

Table 7: Cost Reimbursement Approach Summary 

Total Cost Unit Cost ($/AF) 

Recharge Basins Capital $223,500,000 $52 
GWRS Capital $167,000,000 $39 
WF 21 and Injection Wells Capital $100,000,000 $23 
Capital Costs Subtotal $490,500,000 $113 

Recharge Basins Annual O&M $4,000,000 $16 
GWRS Annual O&M $12,000,000 $48 
Annual O&M Subtotal $16,000,000 $64 

Owner Premium (10-20%) $18 - $35 

TOTAL COST REIMBURSEMENT $195 - $213 
Note: Unit costs are expressed in annualized dollars per acre-foot assuming 250,000 AF of total annual recharge 

capacity, a 4% interest rate, and 30-year amortization. 

2 Personal communication with Chris Olsen, Director of Engineering, OCWD. September 18, 2019. 
3 Personal communication with John Kennedy, Executive Director of Engineering and Water Resources, OCWD. January 
22, 2020. 
4 Personal communication with Chris Olsen, Director of Engineering, OCWD. September 18, 2019. 
5 Personal communication with John Kennedy, Executive Director of Engineering and Water Resources, OCWD. January 
22, 2020. 
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Lifecycle Present Value Cost 

As presented previously in Table 6, annual lifecycle PV costs per AF were calculated for the existing water 

storage programs selected as applicable to the potential OCWD-MNWD storage program.  To calculate 

annual lifecycle PV per AF costs, the following uniform assumptions were applied: 

• All costs were adjusted to 2019 dollars using the Consumer Price Index.

• Recharge-recovery cycling was assumed to occur every 3 years unless otherwise specified in the

program agreement(s). That is, during the first program year, the full annual recharge amount was

assumed to be stored. During every third program year, the full allowable recovery amount was

assumed to be withdrawn from storage until the storage balance decreased to zero. In the year

following reduction of the storage balance to zero, the full annual recharge amount was again

assumed to be stored. This pattern repeated for the full program term. In the final program year, any

water remaining in storage was assumed to be recovered.

• Costs were assumed to escalate at an annual rate of 3%, consistent with the assumption applied in

the 2018 Orange County Water Reliability Study.

• Capital costs (if any) were financed over a time period equal to the duration of the program (rounded

down to 5-year increments) not to exceed 30 years at a 4% interest rate.

• A discount rate of 4% was applied to calculate present values, consistent with the assumption applied

in the 2018 Orange County Water Reliability Study.

• Water losses were assigned a cost by multiplying the volume of losses in acre-feet by estimated

variable water delivery charges in dollars per acre-foot. While water losses have not yet been

determined for the OCWD-MNWD program, this analysis assumes that annual storage losses of 1%

are incurred. The costs of water losses can be relatively high for storage programs located in areas

where delivering water to the program incurs significant energy or wheeling charges. Orange County

is one such area where any water losses result in significant costs to the storing party.

• For programs providing water sharing as compensation, the cost of water sharing was quantified by

multiplying the average spot market transfer price during the year of storage to the volume of water

assigned to the program owner. This approach is intended to reflect the opportunity cost associated

with storing the water rather than marketing the water through transfers.

The purpose of expressing costs in annual lifecycle PV per AF amounts is to normalize compensation terms 

across diverse programs.  Normalizing compensation terms to a uniform unit enables comparison of the 

programs to one another, and to the potential OCWD-MNWD storage program. This approach is based on 

the methodology applied by Metropolitan for evaluating water storage program costs. 

As previously described, the annual lifecycle PV costs among the selected existing water storage programs 

range from $160/AF to $307/AF, and average approximately $210/AF.  Among these existing water storage 

programs, EBMUD’s DREAM Project may be most similar to the potential OCWD-MNWD program, and has 

an annual lifecycle PV of $237/AF. While located in a different area of the state, EBMUD’s storage program 

is a short-term pilot, and may lead to a larger and longer-term program if successful.  The potential OCWD-

MNWD storage program is also a short-term pilot.  Further, EBMUD is paying to develop the necessary 

storage program infrastructure, as well as compensating NSJWCD for storage capacity.  Similarly, MNWD 

would fund the recovery and conveyance infrastructure needed to enable program operations, along with 

compensating OCWD. 
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A lifecycle PV analysis was conducted for the potential OCWD-MNWD storage program. The analysis is 

intended to estimate the program compensation that would provide an annual lifecycle PV equivalent to 

$160/AF to $307/AF, the range of annual lifecycle PV costs observed among selected existing programs.  The 

assumptions listed above were applied for consistency with the cost estimates for selected existing programs.  

Recovery energy, O&M, and disinfection costs were assumed to be $97/AF.  Based on these assumptions, 

the compensation that would result in annual lifecycle PV costs for the potential OCWD-MNWD storage 

program equivalent to the selected existing programs is estimated to range from $44/AF to $188/AF.  

Appendix B presents the detailed calculations supporting these annual lifecycle PV estimates. The relatively 

wide range reflects the diversity among storage programs, and differences in localized market conditions.  

The upper end of this range is likely to be most applicable to the potential OCWD-MNWD storage program.  

As previously described, storage programs within the Metropolitan service area (including Orange County) 

tend to be priced higher than programs in other regions of California. 

Forgone Cost Savings 

OCWD annually budgets for the purchase and recharge of 65,000 AF per year of untreated imported water 

from Metropolitan. The current cost of this water is $755/AF. The actual amount purchased each year varies 

depending upon hydrology and captured flows from the Santa Ana River.  

By annually recharging this water into the groundwater basin, and allowing an equivalent amount of additional 

groundwater pumping, the Groundwater Producers avoid paying for treated Metropolitan full service water 

which currently costs $1,078/AF. The Metropolitan treatment surcharge is currently $323/AF. The 

Groundwater Producers do incur about $97/AF in energy, O&M, and disinfection costs for water pumped out 

of the ground. However, there is a significant overall savings to the service territory which is estimated at 

$226/AF ($323/AF – $97/AF). Therefore if 65,000 AF of untreated water is purchased on average, the annual 

savings to the service territory is $14.7 million (65,000 AF x $226/AF).  

OCWD has a limited amount of recharge basins that can be used for this operation and works to maximize 

Metropolitan untreated full-service water purchases for the benefit of the Groundwater Producers. Any 

untreated Metropolitan water purchased, recharged and stored in the groundwater basin for MNWD would 

reduce the amount of water that can be recharged for the Groundwater Producers benefit. For example, if 

5,000 AF of untreated water is purchased for MNWD in any given year, then the Groundwater Producers 

would not realize savings of approximately $1.13 million (5,000 AF x $226/AF) that particular year. These lost 

savings establish a floor for the cost that OCWD should charge MNWD for direct recharge. 

Replacement Cost Approach 

The Replacement Cost approach establishes compensation based on the cost of the least expensive 

alternative to the potential storage program.  The least-cost alternative must provide similar benefits to the 

potential storage program, i.e. dry-year or emergency reliability, at a like scale and over a similar time frame. 

The replacement cost represents the maximum that a storage program participant would be willing to pay. 

The cost of alternatives to a potential OCWD-MNWD storage program can be estimated based on other dry-

year and emergency water reliability programs developed for the benefit of Orange County. Several such 

programs exist or are in development.  The applicability of each storage program to setting compensation for 

the potential MNWD-OCWD arrangement is discussed as follows: 
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• Santa Margarita Water District – Upper Chiquita Reservoir: Upper Chiquita Reservoir is a long-term

emergency water storage program developed by Santa Margarita Water District (SMWD) in 2011.

The storage program provides immediate response when water from Metropolitan is unavailable.

Program participants include the City of San Clemente, the City of San Juan Capistrano, MNWD,

and South Coast Water District. Storage program participants have co-equal priority to their share of

project capacity, which total 750 AF. Participants funded capital costs according to their capacity

right percentages. Based on the assumptions listed above in the Present Value Lifecycle Cost

analysis, the lifecycle PV cost of the Upper Chiquita Reservoir program is more than $8,800/AF. This

storage program is not representative of the costs of alternatives to the potential short-term OCWD-

MNWD program because (1) it is a long-term agreement, (2) it is not a groundwater storage program,

and (3) additional capacity does not appear to be available as an alternative to storing in the Orange

County Groundwater Basin.

• El Toro Water District – R-6 Reservoir:  The R-6 Reservoir is a long-term storage program initially

designed to provide a backup water supply to El Toro Water District (ETWD) during times when

imported water supplies from Metropolitan are unavailable. SMWD and MNWD have also acquired

capacity in R-6, which they use under emergency conditions. R-6 was constructed by ETWD in 1967

with a capacity of 715 AF, and was expanded in 2002 to 845 AF. Agreements with SMWD and

MNWD to acquire capacity in the reservoir were signed in 2000. Using the assumptions presented

above, the lifecycle PV costs of this program are approximately $3,800/AF to $5,900/AF. This storage

program is not representative of the costs of alternatives to the potential short-term OCWD-MNWD

program because (1) it is a long-term agreement, (2) it is not a groundwater storage program, and

(3) additional capacity does not appear to be available as an alternative to storing in the Orange

County Groundwater Basin.

• South County Phase 1 Emergency Service Program Agreement: In 2006, multiple SOC water

agencies entered into a 25-year agreement with IRWD and OCWD to receive water from the IRWD

system with subsequent conveyance into the distribution system serving SOC. The storage program

was developed to address short-term emergency water system outages. OCWD receives no

compensation under this agreement.  The storage program is not considered an alternative to the

potential OCWD-MNWD program because IRWD’s ability to provide emergency supplies is

diminishing as its customer demand grows.  This decrease in emergency water availability from

IRWD is one motivation for the proposed OCWD-MNWD program.  Further, the Emergency Service

Program Agreement is long-term, inconsistent with the short-term pilot proposed by OCWD and

MNWD.

• Doheny Ocean Desalination Project (Doheny Desal): South Coast Water District is currently

developing the Doheny Desal Project.  The project is intended to provide long-term water reliability

benefits to SOC.  Initially, the facility is planned to have annual capacity of 5,321 AF, with potential

future expansions increasing capacity to nearly 16,000 AF. The annualized unit costs of the project

are estimated to be $1,622/AF.6  The Doheny Desal Project is a long-term program providing firm

6 2018 Orange County Water Reliability Study. Prepared for MWDOC by CDM Smith. February 1, 2019. 
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deliveries of desalinated water, and thus is not a direct alternative to the potential short-term OCWD-

MNWD groundwater storage program. 

• IRWD-MWDOC Proposed Water Reliability Pilot Program: IRWD has developed the Strand and

Stockdale Integrated Water Banking Projects.  IRWD is proposing a plan whereby a specific amount

of Extraordinary Supply can be reserved or optioned for use during a Metropolitan allocation.  This

proposal would provide dry-year and emergency water supply benefits to Orange County water

agencies.  In the context of this program, the term “emergency water supply benefits” refers to a

Metropolitan allocation or outage, not to a local emergency. Currently, IRWD and MWDOC are

negotiating a short-term pilot program whereby MWDOC would reserve 5,000 AF banked in IRWD’s

facilities.  MWDOC would have the right to call for delivery of this water during Metropolitan

allocations.  Payments to IRWD consist of a one-time, upfront payment of $1/AF to establish the

program; an annual reservation payment of $25/AF; and a strike price of $510/AF should MWDOC

exercise its option to call for water delivery.  The annual lifecycle PV of this proposed program is

estimated to be $578/AF.

Of these programs, only the IRWD-MWDOC Proposed Water Reliability Pilot Program can be considered a 

direct alternative to the potential OCWD-MNWD program.  MNWD may be able to enter into a similar 

agreement with IRWD rather than storing in the Orange County Groundwater Basin. Both programs are 

groundwater storage programs providing an identical volume of water for dry-year and/or emergency supply 

purposes for a short-term duration.  The proposed IRWD-MWDOC program’s annual lifecycle PV of $578/AF 

provides the best available indication of the cost of alternatives to the potential OCWD-MNWD program.  Thus, 

$578/AF represents an upper bound on supportable compensation for the potential OCWD-MNWD program. 

Summary and Reconciliation of Analysis Approaches 

Table 8 summarizes the results of the storage program compensation analysis methodologies applied in this 

section. As shown, the various approaches support a relatively wide range of compensation for the potential 

OCWD-MNWD storage program, from $44/AF to $578/AF.  As previously described, the Forgone Cost 

Savings approach establishes minimum compensation of $226/AF. The Replacement Cost Approach 

indicates maximum compensation of $578/AF.  As a result, the recommended range of compensation for the 

potential OCWD-MNWD storage program is $226/AF to $578/AF. This recommended range is high relative 

to some existing programs, but is consistent with the high value of groundwater storage within Orange County 

and the Metropolitan service area. As observed across numerous existing water storage programs, 

compensation could be paid in the form of financial consideration and/or water sharing. 

Table 8: Summary of Compensation Analysis* 

Analysis Approach Minimum ($/AF) Maximum ($/AF) 

Cost Reimbursement $195 $213 

Lifecycle Present Value Cost $44 $188 

Forgone Cost Savings $226 $226 

Replacement Cost $578 $578 

Recommended Range $226 $578 
*Compensation amounts are expressed in annual lifecycle PV per AF, or an up-front payment per acre-foot stored

(assuming no losses). 
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Summary and Conclusions 

This report presented a review of existing water storage programs. The terms of existing water storage 

programs along with other pertinent information were applied to develop a range of supportable compensation 

for the potential OCWD-MNWD water storage program. This section summarizes the key findings of the 

analysis, and presents conclusions based upon those key findings. 

Potential OCWD-MNWD Program 

OCWD and MNWD are contemplating a relatively small short-term (5-10 years) pilot storage program. The 

potential program would enable MNWD to store approximately 5,000 AF of imported water purchased from 

Metropolitan in the Orange County Groundwater Basin. The storage would rely on existing available recharge 

capacity, and would not impact the operations of OCWD or the Producers. Arranging and paying for recovery 

of stored water would be MNWD’s responsibility. The potential pilot program would enable OCWD and MNWD 

to test the concept of storage in the Orange County Groundwater Basin for SOC water agencies, and help to 

establish the necessary institutional arrangements for such storage. Investing in development of new 

infrastructure for a small, short-term pilot program could be financially difficult. It would be preferable to use 

existing infrastructure for the potential pilot program. If the pilot is successful, capital investment may be 

appropriate and necessary for enabling expansion of a storage program. 

Literature Review 

Prior studies inventorying existing water storage programs and/or analyzing water storage program 

compensation terms in consistent units were assembled, reviewed, and summarized. The body of existing 

literature is limited. To the extent possible, methodologies established in previous studies for analyzing 

compensation terms were applied in this study to support compensation terms for the potential OCWD-MNWD 

program. In particular, the annual lifecycle PV per AF approach was identified as applicable to the analysis. 

Water Storage Program Market Assessment 

Water storage programs are emerging throughout California in response to water supply variability, 

changing/growing water demands, and challenges associated with developing new surface reservoirs. 

Storage program developers and owners are increasingly seeking to generate revenue by entering into 

storage agreements with partners. Program objectives, operations, storage agreement terms are unique to 

each storage program. Both long-term and short-term agreements have been completed for a wide range of 

capacities. Some agreements provide first priority access to dedicated storage and recovery capacity, while 

others offer lower priority access to capacity. Compensation for storage is paid in the form of both water-

sharing and financial consideration. Despite differences among existing storage programs, the following 

general patterns in storage program compensation were observed: 

• Storage Program Duration: Longer-term programs typically attract higher compensation levels

relative to shorter-term programs. Longer-term programs often provide first priority access to

dedicated capacity, while many shorter-term programs offer storage on a lower priority basis.

• Storage Program Volume: Like many infrastructure projects, there are scale economies associated

with water storage programs, i.e. unit costs are lower for larger programs.
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• Program Location: Compensation for storage programs located within Metropolitan’s service area

tends to be higher than for storage programs located in other areas of the state. This premium reflects

the high value of water storage and water resources in Southern California, including Orange County.

• Program Water Use: In general, urban water users contracting for storage program capacity pay a

premium relative to storage for agricultural uses. While partially attributable to program location, this

premium also reflects the high value of urban water supply certainty/reliability.

Factors that did not appear to systematically impact storage program compensation were storage program 

purpose (i.e. dry year vs. emergency storage); program operations (i.e. direct pump-back vs. exchange); and 

compensation type (i.e. financial consideration vs. water sharing). Many existing programs feature multiple 

purposes, operational capabilities, and compensation types. The other factors listed above were determined 

to have a greater influence on compensation. 

Summary of Selected Storage Programs 

Seven existing groundwater storage programs were identified as most similar to the potential OCWD-MNWD 

pilot program. Like the potential OCWD-MNWD program, each of these seven programs is relatively short-

term, offers both dry-year and emergency water reliability benefits, stores water for urban agencies, and 

provides lower priority access to available capacity. Among these seven programs, compensation expressed 

in annual lifecycle PV ranges from $160/AF to $307/AF, and averages approximately $210/AF. These 

programs provide an indication of the compensation for the potential OCWD-MNWD program that can be 

supported by existing programs. 

Compensation Methodology and Analysis 

Four approaches were applied to develop supportable compensation terms for the potential OCWD-MNWD 

program. These approach and their estimated compensation amounts are listed below: 

• Cost Reimbursement: $195/AF - $213/AF.

• Present Value Lifecycle Cost: $44/AF - $188/AF.

• Forgone Cost Savings: $226/AF.

• Replacement Cost: $578/AF.

Compensation Recommendations 

The Forgone Cost Savings approach indicates minimum compensation of $226/AF. The Replacement Cost 

approach supports maximum compensation of $578/AF. As a result, supportable compensation for the 

potential OCWD-MNWD program ranges from $226/AF to $578/AF. This compensation could be paid in the 

form of an up-front fee per acre-foot stored and/or sharing of stored water.
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Appendix A: Map of Selected Water Storage Programs 
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Appendix B: OCWD-MNWD Program Lifecycle PV 
Analysis 
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The County of Orange Report
Prepared for the MWDOC P&O Committee

l

February 23, 2021
by Lewis Consulting Group

Dueling Polls - Governor Newsom Won’t/Might Be Recalled
As proponents of recalling Governor Gavin Newsom are inching ever closer to
qualifying the recall effort, two different polls have varying conclusions on how that
might fare at the ballot box.

Berkeley IGS Poll [Institute of Governmental Studies] taken January 23-29 with a
sample size of 10,000 registered voters and a margin of error +/- 2%.

Public Policy Institute of California poll [PPIC] taken January 21-31 with a sample of
1,703 adults and a margin of error of +/- 3.3%. 

Which one issue facing California today do you think is the most important for the
governor and state legislature to work on in 2021?

43% COVID-19, coronavirus
13% jobs, economy
5% homelessness
4% housing costs, availability
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4% immigration, illegal immigration
3% education, schools, teachers
3% government in general, problems with elected officials, political parties
3% health care, health insurance
3% state budget, deficit, state spending
3% environment, pollution, global warming
11% other
5% don’t know

Do you approve or disapprove of the way that Gavin Newsom is handling his job as
governor of California?

54% approve
36% disapprove
10% don’t know

Would you say that California is in an economic recession, or not? 
72% yes
32% yes, serious recession
28% yes, moderate recession
10% yes, mild recession
2% yes, don’t know
23% no, not in an economic recession
6%  don’t know

When it becomes available to you, will you definitely get the coronavirus vaccine,
probably get it, probably not get it, or definitely not get it?

43% definitely get the vaccine
25% probably get the vaccine
11% probably not get the vaccine
13% definitely not get the vaccine
5% already got the vaccine
2% don’t know

Do you think that climate change is a major threat, a minor threat, or not a threat to the
well-being of the United States?

60% major threat
21% minor threat
16% not a threat
3% don’t know
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The February LAFCO meeting was one of the shortest meetings is memory, lasting 30
minutes. It marked the first meeting for Yorba Linda Mayor Peggy Huang, a new City
Commissioner.

During the meeting, there was some free flowing discussions regarding legislative
attempts to allow for the dismemberment of small water agencies without LAFCO
approval. There was also discussion about San Diego Water’s attempt to utilize the
LAFCO process to rein in the Metropolitan Water District.

The most important agenda item was the 2nd Quarter Comprehensive Report, however it
was a non-discussed consent calendar item. One of the highlighted items is a more
robust communication plan utilizing social media platforms, web-based resources and
an improved agency media kit.

A review of OCLAFCO’s budget was also included. The total approved budget for fiscal
year 2020/2021 is $1,257,510. The vast majority of LAFCO’s revenue, $1,124,500
comes from funding agencies apportionments. The balance comes from fees, interest
income and the additional drawing down of reserves. The largest expenditures are
salaries and hourly employees $547,220 along with benefits and insurance $327,880.

Update

The February 9, 2021 meeting of the Board of Supervisors did not differ from the types
of meetings held the last several months. The meeting featured an agenda again devoid
of controversy, as there were no split votes.

The meeting again was highlighted by the County’s ongoing response to COVID-19.
Although there are still many complaints regarding the County’s website Othena, it
appears that most of the early trouble is behind it. As of now, there are over 600,000
people signed up through Othena. Now the bigger problem is receiving sufficient
vaccines to keep the vaccination pods running at full capacity. The State also keeps a
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more comprehensive list of those vaccinated, but Supervisor Bartlett noted when they
have transferred the data, it does not include zip codes.

In recognition of the fact that 75% of the Orange County deaths are among those 65
and older, the County has been heavily promoting vaccines for those in this age
category. Currently, 100,000 seniors have been vaccinated. Going forward, the County
will utilize the following vaccination locations:

2 large PODS - Disneyland and Soka University
2 medium PODS - Santa Ana College and Christ Cathedral
5 mobile PODS - concentrating on the under served communities, especially        
                        Santa Ana and Anaheim

So far, somewhere between 10%-13% of Orange Countians have been vaccinated.

Critical Supervisor’s Redistricting Plans Adopted This Year
Numerous ambitious politicians and both political parties will be engaged and closely
watching the act of cartography this year.

Republicans head into the redistricting process with three GOP Board members and
possibly four, depending on the outcome of the March 9 Supervisor Second District
Special Election.

If Republicans steer the process (not a given), they will need to make a critical partisan
decision. Do they try to limit Democrats to one Board seat or do they try to ensure a 3-2
partisan split for the next decade? With Orange County turning bluer and bluer,
attempting to limit Democrats to one seat might inadvertently lead to three.

TIMETABLE FOR ORANGE COUNTY SUPERVISORIAL REDISTRICTING

FEBRUARY 23, 2021
BOARD CONSIDERS REDISTRICTING
PROCESS PLAN DATA

UNDETERMINED STATE RELEASES POPULATION 

APRIL- NOVEMBER 2021 FOUR PUBLIC WORKSHOPS OCCUR

SEPTEMBER 2021 PUBLIC PLANS SUBMISSION

OCTOBER 5, 2021 DRAFT MAPS AT PUBLIC MEETING

NOVEMBER 16, 2021 2nd READING OF ORDINANCES / MAPS

DECEMBER 16, 2021 PLANS GO INTO EFFECT
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Democrat Katrina Foley Appears to Have Edge
The critical March 9th election to fill the vacancy in the 2nd Supervisorial District is
approaching fast; and for now Democrats not only have the advantage of less splintered
voters, they are also voting so far by higher numbers.

2nd SUPERVISORIAL DISTRICT STATS
VOTER REGISTRATION

TOTAL 395,254
REPUBLICANS 150,361 38%
DEMOCRATS 131,034 33.2%
INDEPENDENTS 92,286 23.3%

RETURNED BALLOTS
TOTAL 47,686 12.1%
REPUBLICANS 18,456 12.6%
DEMOCRATS 19,376 14.8%
INDEPENDENTS 7,444 8%

Orange County COVID-19 Stats

ORANGE COUNTY COVID-19 STATS AS OF 2/23/2021 AS OF 1/26/2021

CUMULATIVE CASES TO DATE 245,135 225,983

CUMULATIVE DEATHS TO DATE 3,848 2,768

DEATHS REPORTED TODAY 0 64

CUMULATIVE TESTS TO DATE 2,980,667 2,587,867

TESTS REPORTED TODAY 12,783 13,849

CASES CURRENTLY HOSPITALIZED 539 * 1,677 *

CASES CURRENTLY IN ICU 152 437

CUMULATIVE RECOVERED TO DATE 226,386 * 163,200 *

* = INCLUDES ICU CASES

Where Orange County Ranks [as of 2/23/2021]

LOCATION POPULATION CONFIRMED CASES DEATHS

CALIFORNIA 40,129,160 3,450,058 49,563

LOS ANGELES
COUNTY

10,247,557 1,147,541 19,904

ORANGE COUNTY 3,228,519 245,135 3,848

RIVERSIDE COUNTY 2,468,145 277,730 3,664

SAN DIEGO COUNTY 3,370,418 257,348 3,189

SAN BERNARDINO
COUNTY

2,217,398 279,984 2,637
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The BIG Chill
The Great Lakes rapidly froze after an extremely slow start. Record low temperatures
encompassed the South. Most Americans are bundling up. Numerous cold temperature
records were set as some sites report temperatures 50 degrees below normal. All of this
is attributed to an Arctic outbreak, as cold air has escaped the North Pole and invaded
the United States.

February 18-25, 2021 Average of Departure from Normal Temperatures

Mid-afternoon February 18, 2021
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ACKERMAN CONSULTING 

Legal and Regulatory 

March 1, 2021 

1. Ocean Reduces Carbon Dioxide:  Scientists traditionally approach the greenhouse gas problem by looking at ways
to keep CO2 out of the air.  UCLA is looking at another approach.  Removing CO2 from the oceans.  Ocean
presently absorb CO2 from the atmosphere on a regular basis.  However, the oceans are currently full of CO2.
They can only absorb so much.  If the oceans had more capacity, they could absorb more, and their capacity is
much greater.  Oceans, on a volume basis, can absorb 150 times more CO2 than the atmosphere.  UCLA has
developed a process called single step carbon sequestration and storage (sCS2) which takes CO2 out of the ocean.
Electric charges are fed through a mesh in a tank of seawater.  The resulting chemical reactions dissolve CO2 with
calcium and magnesium producing limestone and other product seen in seashells.  The remaining seawater is fed
back to the ocean and the byproducts are separated.  Currently, the cost and feasibility of the process are not
viable.  However, as science progresses, who knows.

2. Heat from Sewers:  King County, Washington, is presently using a novel renewable energy source.  Much energy
from hot water and other industrial uses is literally going down the drain.  When the hot stuff hits the drain, it
retains its heat for some time.  The current project the county is offering to property owners of large parcel or
buildings recaptures this energy for reuse.  Heat exchangers placed in the sewer system grab this energy and uses
it for heating or cooling structures.  This pilot project offers subsidies to landowners to install such a system.  The
idea is to reduce the overall energy load/demand in the community.  They hope this concept will catch on and
remove the need for any subsidy based on long-term benefits to the County and landowners.

3. Klamath Dams and Fire Water:   The Klamath Dam removal project continues to create controversy.  Proponents
of the Dams claim they are needed as a source of water to fight fires.  They also serve as fire breaks in the forest.
However, both California and Oregon fire agencies say it will not be a factor.  The new plan calls for a camera
based system to monitor and discover fires before they get out of hand.  In addition, helicopter water locations
will be developed and more hydrants put in the area.  There is still a debate if fish will benefit from the project.

4. Baby Salmon Dying:  Last year, biologists at the fish hatchery near Shasta Dam became concerned about baby
salmon dying for no apparent reason.  They reached out to hatcheries around the US and discovered that this
occurred in the 1960s around the Great Lakes.  The cause was vitamin B1, thiamine, deficiency.  Proper B1 supply
is necessary for humans, and practically all plants and animals.  A Dutch doctor, Christian Eijkman, won a Nobel
Prize in 1929 for this discovery.  The hatchery put the little fish in vitamin-enriched water and the dying stopped.
So where did the problem come from.  During 2019 and 2020, there was unusually large anchovy populations off
the Central Coast of California.  Salmon were gorging themselves on the surplus.  Anchovies contain thiaminase,
which breaks down B1, thereby causing health problems for the baby salmon.  No one knows for sure the reason
for the large numbers of anchovies coming to our shores, but there has been a worldwide problem in wildlife

Page 130 of 163

Item No. 6b

mailto:dickackerman33@gmail.com


2 Mineral King I Irvine, CA 92602 I 714-322-271 0 I dickackerman33@gmail.com

during 2018 because of B1 deficiencies.  Some scientists are looking at sewage, industrial or drug contamination 
but no one has discovered the actual answer.  

5. Less Snow:  As we have just experienced a major atmospheric river and resulting heavy snow and rain,
meteorologists met at Lake Tahoe last month to discuss the future.  They concluded that we would experience
“precipitation whiplash” for the foreseeable future.  That is continued and prolonged drought conditions.  At the
same time fewer and stronger rain and snow events.  This along with warming trends will create quicker
snowmelt meaning more runoff and flood conditions.   They predict a 4 to 9 degree temperature increase in
Tahoe by 2100 and a future possibly without snow at the ski resorts.

6. Farmers Planting Plans:  California farmers are having increasing problems in deciding what crops to plant and
whether to plant at all.  Lack of rainfall, water supply restrictions, Covid working conditions, rising electricity costs,
changing prices for products on the worldwide market.  The decision to fallow land or keep trees alive is truly life
and death for various farmers.  Commodity crops like cotton and rice are making a comeback worldwide meaning
higher revenue generated.  Electricity prices makes pumping groundwater sometimes not a viable option.  Covid is
impacting the labor market, so less labor-intensive crops are preferred.  The crop mix in also affected by Covid.
Since restaurant demand has been hit hard, specialized products they would order is reduced.   Grocery store and
home chefs orders are up but they are more general products as compared to restaurants.

7. Teen Scientist and Soap Nuts:  Shreya Ramachandran, a high school senior in Fremont, California, is working on a
cheap way to recycle water.  She was working on a project to convert gray water from home use, sinks, showers,
laundry machines, to usable water.  Shreya’s grandmother recently visited from India and brought soap nuts with
her.  Soap nuts, also known as soap berries, are native to India and are a small yellow or brown fruit encased in a
hard shell.  Soap nuts are used for bathing in India.  They are also sold as detergents and are an effective cleaning
agent.  Shreya set up a test system for her house, used the nuts for their cleaning needs, and then used the water
on various plants to see how the plants reacted.  This process is being reviewed by folks and could have large
significance. (Shreya has been accepted to Stanford!)

8. Covid Restrictions Reduced Infection Rates:  Duke University conducted a study of all 3141 counties in the US to
determine the impact of two Covid restrictions.  Their conclusion was that the moratoria of utility shutoffs and
tenant evictions reduced the overall Covid infection rate nationally by over 8%.  Both of these measures if not
taken would have put more folks together and increased the potential for spreading of the virus.  The scope of the
Duke study was very large and seemingly significant.  These two measures went on and off at different times in
the various counties.  They further concluded that if the measure were all in effect in March of 2020 and remained
in effect until now, that the infection rate would have been reduced by over 14% and death rates by 40%.  The
death rate for the actual study showed a decrease of over 15%.

9. Water Markets Good:  The Public Policy Institute of California (PPIC) recently commented on the Wall Street
inclusion of water commodity futures on the big board.   They acknowledge that there is supporting and opposing
views on this development.  However, their conclusion was that this would be a positive thing and could reduce
the costs of future droughts.  Trading would allow water world to better manage the changing water rates that
normally occur in water world in California.   Future planning would be encouraged by the process and also more
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cooperative solutions.  They also disclosed that this trading would only impact about 4% of the total water supply 
in California. 

10. Delta Carbon Program:  We all know the problems in the Delta caused by peat subsidence, weakened levees, and
overall sustainability (or lack thereof).  Peat loss produces carbon loss in the air and soil level shrinking.  The Delta
Conservancy is proposing a pilot project to reduce this trend.  They plan to take a few islands and make significant
changes.   The islands will be flooded, which stops further carbon and soil loss.  The sunken land will be planted
with water loving plants that would produce peat.  Peat subsides at about 2 inches per year and would be rebuilt
at the same rate.  At this rate, it would take about 40 years to bring the land back to where it started.  Stay tuned.

11. Cleaning Wastewater:  A German company is using activate carbon, from renewable sources like wood or coconut
husks, to remove certain trace problem substances from wastewater.  They use an electrical charge to the carbon
to get the result, thereby making the process more environmentally desirable.  University of Sydney engineers are
using electrical charges to clean heavily polluted industrial wastewater.  Specialized electrodes drive oxidation
reactions to turn contaminants into harmless gasses or compounds.  Both of these techniques are being further
researched for viability and financial concerns.
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Budgeted (Y/N):  N/A Budgeted amount:  Core __ Choice __ 

Action item amount:  Line item:  

Fiscal Impact (explain if unbudgeted):  

Item No. 

INFORMATION ITEM 
March 1, 2021 

TO: Planning & Operations Committee 
(Directors Yoo Schneider, Nederhood, Seckel) 

FROM: Robert Hunter, General Manager 

Staff Contact: Charles Busslinger 

SUBJECT: Approval of AMP Capacity Flow Exceedance Request – South Coast WD 
& the City of San Clemente 

STAFF RECOMMENDATION 

Staff recommends the Planning & Operations Committee receive and file this report. 

COMMITTEE RECOMMENDATION 

Committee recommends (To be determined at Committee Meeting) 

SUMMARY 

MWDOC has the obligation to enforce both the Allen McColloch Pipeline (AMP) Sales 

Agreement and the AMP Proceeds Agreement; these two separate agreements designated 

the terms and conditions for the transfer/sale of the AMP from the local agencies to MET in 

1995. 

One of the provisions of the Proceeds Agreement is for MWDOC and the AMP Participants 

to limit the capacity usage on the AMP by each participant to the capacity they held in the 

AMP at the time of transfer of the facility to MET. 

On Dec 16, 2020, the Board delegated authority to the General Manager to make 

determinations concerning certain AMP capacity flow exceedance requests (‘waivers’) that 

meet the criteria indicated in the AMP Proceeds Agreement. Those conditions are for 

MWDOC to not consider peak flows resulting from: 

 emergency situations,
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 inadvertent flow changes, or  

 operational adjustments required by Metropolitan or other agencies 

Requests which the General Manager determines do not meet this criteria will continue to 

be brought to the Board for consideration, but the agency will be notified that the request 

requires additional consideration, so the requesting agency can prepare accordingly. 

MWDOC received a request from South Coast Water District on February 22, 2021 for a 
capacity flow exceedance request (‘waiver’) from February 22, 2021 - March 1, 2021 due to 
an emergency main break. 
 

DETAILED REPORT 
 

MWDOC has the obligation to enforce both the Allen McColloch Pipeline (AMP) Sales 
Agreement and the AMP Proceeds Agreement; these two separate agreements 
designated the terms and conditions for the transfer/sale of the AMP from the local 
agencies to MET in 1995. 
 
One of the provisions of the Proceeds Agreement (excerpt below) was for MWDOC and 
the AMP Participants to limit the capacity usage on the AMP by each participant to the 
capacity they held in the AMP at the time of transfer of the facility to MET. 
 
One of the provisions of the Proceeds Agreement (excerpt below) was for MWDOC and 
the AMP Participants to limit the capacity usage on the AMP by each participant to the 
capacity they held in the AMP at the time of transfer of the facility to MET. Below are the 
capacities from Exhibit B of the AMP Proceeds Agreement, reorganized for agency 
consolidations that have occurred since that time. 
 

AMP Participant 
Agency 

Reach 
D1 

YLWD 30.04 

Anaheim 28.72 

Orange 22.74 

EOCWD 9.57 

IRWD 70.67 

MNWD 83.77 

ETWD 26.33 

SMWD 124.46 

TCWD 4.01 

San Juan Capistrano 4.91 

San Clemente 6.87 

SCWD 3.90 

 415.99 

 
Section 3.06 (starting on page 20 of the AMP Proceeds Agreement) explains the financial 
implications for exceeding peak day usage on the AMP, and includes a provision allowing 
MWDOC to “not consider peak flows resulting from emergency situations, 
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inadvertent flow changes or operational adjustments required by Metropolitan or 
other agencies” (see below). 

Since 1995, MWDOC has provided approximately 19 “waivers” for agencies who exceeded 
their peak AMP capacity or who might exceed their AMP capacity if a situation was known 
in advance. This has primarily occurred when local facilities were; out of operation due to an 
emergency, construction work impacting facilities, or due to planned shutdowns. Some 
waivers have been requested in advance and then were subsequently not needed.  

MWDOC received a request from South Coast Water District (SCWD) on February 22, 2021 
for a capacity flow exceedance request (‘waiver’) from February 22, 2021 until March 1, 
2021 due to an emergency main break on the Local Transmission Main. SCWD has 
increased flows through their SC-5B connection on the South County Pipeline in order to 
meet demands until the line is repaired.  

The General Manager has determined this request meets the conditions specified in the 
AMP Proceeds Agreement to not consider peak flows from:  

 Emergency Situations

and the waiver has been granted.
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Budgeted (Y/N):  N/A Budgeted amount:  Core __ Choice __ 

Action item amount:  Line item:  

Fiscal Impact (explain if unbudgeted):  

From the AMP Proceeds Agreement: 
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AMP FLOW WAIVER REQUEST DETERMINATION 

February 22, 2021 

REQUESTING AGENCY: _South Coast WD & City of San Clemente__________________    

AGENCY AMP CAPACITY OWNERSHIP__10.77_____ cfs 

REQUESTED FLOW:  ________18_____________ cfs 

REQUESTED DATES OF WAIVER: _February 22, 2021_________ TO __March 1, 2021______ 

WAIVER JUSTIFICATION: 

 EMERGENCY SITUATION 

 INADVERTENT FLOW CHANGE 

 OPERATIONAL ADJUSTMENT REQUIRED BY METROPOLITAN OR OTHER AGENCY 

 OTHER (TO BE REFERRED TO MWDOC BOARD FOR CONSIDERATION) 

EXPLANATION: 

MWDOC received a request from South Coast Water District (SCWD) on February 22, 
2021 for a capacity flow exceedance request (‘waiver’) from February 22, 2021 until 
March 1, 2021. SCWD had an emergency main break and needed to increase flows on 
their SC-5B connection on the South County Pipeline in order to meet demands.  

Prepared by: __Chris Lingad__________________ 

Approved  

General Manager Signature ____________________________ Date: _______________________ 

Date of MWDOC Board notification:  ____________________ 

P&O Committee information item date: ____________________ 

Date AMP Participants notified:  ____________________ 

Feb 23, 2021
Robert J. Hunter

RJH

✔

3/1/21
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Signature:

Email:
Robert Hunter (Feb 23, 2021 14:15 PST)

rhunter@mwdoc.com
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Budgeted (Y/N):  Y Budgeted amount:  $401,729 Core __ Choice X 

Action item amount: Line item:  63-7040 

Fiscal Impact (explain if unbudgeted):  

Item No. 

INFORMATION ITEM 
March 1, 2021 

TO: Planning & Operations Committee 
(Directors Yoo Schneider, Nederhood, Seckel) 

FROM: Robert Hunter, General Manager 

Staff Contact: Sarah Wilson 

SUBJECT: MWDOC Choice School Programs Update 

STAFF RECOMMENDATION 

Staff recommends the Planning & Operations Committee receive and file this report. 

COMMITTEE RECOMMENDATION 

Committee recommends (To be determined at Committee Meeting) 

SUMMARY 

The Municipal Water District of Orange County (MWDOC) K-12 Choice School Program 
contractors—Shows That Teach, Discovery Cube Orange County, and Bolsa Chica 
Conservancy—continue their efforts to book live, interactive virtual water lessons that can 
be accessed at home or in the classroom by Orange County K-12 teachers and students for 
the 2020/21 school year. 

As virtual sessions are confirmed with Orange County schools, MWDOC Choice School 
Program contractors update the shared Google Calendar so that participating member 
agencies are able to view the booking schedule for their service area. Included in this report 
is a preview of scheduled visits for the months of March and April 2021. Please note that 
the shared Google Calendar is updated frequently, and will always have the most accurate 
information. Visits are subject to change due to school and teacher availability. Login 
information for the shared Google Calendar is available upon request.  

DETAILED REPORT 

Page 139 of 163

8



Page 2 

MWDOC Public Affairs staff has worked closely with K-12 Choice School Program 
contractors to provide Orange County students with safe, structured, interactive water 
lessons that guide them to identify local water supply sources, explore the challenges faced 
by Orange County water providers to deliver safe, clean water to homes and businesses, 
and discover the importance of using water wisely. 

The current MWDOC Choice School Program goals can be accessed here. 

SHOWS THAT TEACH – ELEMENTARY SCHOOL (K-2)  
To date, Shows That Teach has hosted 48 live, virtual assemblies reaching more than 
6,800 elementary school students through the MWDOC Choice Elementary School 
Program (grades K-2). At the time of this report, 16 additional presentations and 2,080 
students have been booked to receive the program through the remainder of the 2020/21 
school year so far. 

“We really enjoyed today's virtual assembly. The students were incredibly engaged and everything 
was so interactive. Highly recommend!” – 1st grade teacher, Brea Country Hills Elementary, City of 
Brea 

“Very well done. Highly engaging for the students. Good information presented at the appropriate 
level.” – Principal, Meairs Elementary, City of Garden Grove 

DISCOVERY CUBE OC – ELEMENTARY (3-6) AND MIDDLE SCHOOL (7-8)  
To date, Discovery Cube OC has hosted 70 live, virtual assemblies reaching more than 
3,070 elementary school students through the MWDOC Choice Elementary School 
Program (grades 3-6). At the time of this report, 11 additional presentations and 
approximately 520 students have been booked to receive the program through the 
remainder of the 2020/21 school year so far. 

To date, Discovery Cube OC has scheduled 8 live, virtual assemblies for approximately 640 
7th grade students participating in the MWDOC Choice Middle School Program (grades 7-
8).  

BOLSA CHICA CONSERVANCY – HIGH SCHOOL (9-12) 
To date, the Bolsa Chica Conservancy has hosted 8 live, virtual classroom presentations 
reaching roughly 230 high school students at El Toro High School and Santa Ana High 
School. At the time of this report, 13 additional classrooms at Edison High School, Brea 
Olinda High School, and Santa Ana High School have been booked to receive the MWDOC 
Choice High School Program (grades 9-12) through the remainder of the 2020/21 school 
year so far. 

Page 140 of 163

https://www.mwdoc.com/wp-content/uploads/2020/06/MWDOC-School-Program-Goals-and-Objectives-FY-20-21.pdf


M
a

r 
2

0
2

1
 (

P
a

ci
fi

c 
T

im
e

 -
 L

o
s 

A
n

g
e

le
s)

M
W

D
O

C
 E

d
u

ca
ti

o
n

2
8

1
2

3
4

5
6

7
8

9
1

0
1

1
1

2
1

3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3
1

1
2

3

3
-6

 W
E

S
T

M
IN

S
T

E
R

3
-6

 W
E

S
T

M
IN

S
T

E
R

K
-2

 L
A

 H
A

B
R

A
 E

l

"V
ir

tu
a

l 
W

a
te

r 

7
-8

 S
A

N
T

A
 A

N
A

3
-6

 E
T

W
D

 D
e

l 
C

e
rr

o

7
-8

 S
A

N
T

A
 A

N
A

3
-6

 G
A

R
D

E
N

 G
R

O
V

E

3
-6

 W
E

S
T

M
IN

S
T

E
R

K
-2

 W
E

S
T

M
IN

S
T

E
R

K
-2

 L
A

 P
A

L
M

A
 G

B

K
-2

 W
E

S
T

M
IN

S
T

E
R

7
-8

 S
A

N
T

A
 A

N
A

K
-2

 S
A

N
T

A
 A

N
A

K
-2

 S
A

N
 C

L
E

M
E

N
T

E

7
-8

 S
A

N
T

A
 A

N
A

3
-6

 E
W

S
T

M
IN

S
T

E
R

K
-2

 W
E

S
T

M
IN

S
T

E
R

3
-6

 S
A

N
 C

L
E

M
E

N
T

E
9

-1
2

 S
A

N
T

A
 A

N
A

9
-1

2
 S

A
N

T
A

 A
N

A

3
-6

 S
A

N
 C

L
E

M
E

N
T

E

S
u

n
M

o
n

T
u

e
W

e
d

T
h

u
F

ri
S

a
t

Page 141 of 163



A
p

r 
2

0
2

1
 (

P
a

ci
fi

c 
T

im
e

 -
 L

o
s 

A
n

g
e

le
s)

M
W

D
O

C
 E

d
u

ca
ti

o
n

2
8

2
9

3
0

3
1

1
2

3

4
5

6
7

8
9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

1

3
-6

 S
A

N
 C

L
E

M
E

N
T

E

9
-1

2
 B

R
E

A
 B

re
a

S
u

n
M

o
n

T
u

e
W

e
d

T
h

u
F

ri
S

a
t

Page 142 of 163



Item No. 

INFORMATION ITEM 
March 1, 2021 

TO: Planning & Operations Committee 
(Directors Yoo Schneider, Nederhood, Seckel) 

FROM: Robert Hunter, General Manager 

Staff Contact: Damon Micalizzi 

SUBJECT: 2021 OC Water Summit Update 

STAFF RECOMMENDATION 

Staff recommends the Public Affairs & Legislation Committee: Receive and file the report. 

COMMITTEE RECOMMENDATION 

Committee recommends (To be determined at Committee Meeting) 

REPORT 

Staff is presently looking for an outdoor venue and virtual platforms for the 2021 
OCWater Summit, scheduled for June 4, 2021. The event would be a hybrid 
presentation with virtual and in-person attendance made available for guests and 
presenters.   

All confirmed presenters have agreed to participate in person and virtually if needed. 
The event will include sessions on water supply, Contaminants of Emerging Concern 
(CECs), technological advancements in weather forecasting, and local resources. Fritz 
Coleman is back to serve as Master of Ceremonies and moderator. 

The shift to a hybrid event does present several challenges, and quick decisions as the 
event is fast approaching. As such, the OC Water Summit Ad Hoc Committee is 
meeting again on March 1 to discuss logistics and the possibility of delaying the event to 
October, when a return to the Disney Grand Californian as a venue will likely be a more 
viable option. 
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Item No. 

INFORMATION ITEM 
March 1, 2021 

TO: Planning & Operations Committee 
(Directors Yoo Schneider, Nederhood, Seckel) 

FROM: Robert Hunter, General Manager 

Staff Contact: Damon Micalizzi 

SUBJECT: February 24th Virtual Water Policy Forum 

STAFF RECOMMENDATION 

Staff recommends the Public Affairs & Legislation Committee: Receive and file the report. 

COMMITTEE RECOMMENDATION 

Committee recommends (To be determined at Committee Meeting) 

DETAILED REPORT 

More than 160 guests attended MWDOC’s Virtual Water Policy Forum held on February 
24th. The event featured Nancy Vogel, Director of the Governor’s Water Portfolio 
Program, and Susan Tatayon, Chair of the Delta Stewardship Council, to take a closer 
look at the Governor’s plan for long-term water resilience and discussed how the Delta 
Plan aims to achieve the state’s coequal goals of sustainable water supplies and 
environmental protection.  

Video of the event is published on MWDOC’s YouTube channel and via Social Media. 
The overwhelming majority of feedback received was positive.  

This was the second Virtual Water Policy Forum hosted by MWDOC since social 
distancing edicts were put into place. Staff is presently considering dates, topics, and 
options for MWDOC’s next Water Policy Forum. 
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ENGINEERING & PLANNING 

Economic Benefit 
Studies and 
Modeling Work 
to Quantify the 
Benefits of Local 
Projects in the 
Context of 
MET’s 2020 
Integrated 
Resources Plan 
(IRP) 

MWDOC staff is working with the Brattle Group and CDM Smith on the 
Economic Benefits Studies and modeling work.  In this process, the consulting 
team will be working with MWDOC and the member agencies regarding the 
survey of businesses in Orange County.  

CDM Smith has completed initial modeling work for a water demand analysis 
and presented preliminary results to MWDOC’s member agencies at the 
Managers Meeting on January 21, 2021. Final drafts should be completed in 
March 2021. This analysis will serve to support the Urban Water Management 
Plans and provide information for the Economic Benefits study.  

Wallace Walrod, economist for Orange County Business Council and sub-
consultant for the Brattle Group, is putting together the business survey portion 
of the studies. Dr. Walrod will provide information on the business survey in 
February to allow MWDOC member agencies to provide input to the business 
survey. MWDOC staff is working with Dr. Walrod to schedule a meeting to 
obtain member agency input on the business survey. 

OC-70 Meter 
Testing Update 

MWDOC, MET and EOCWD agreed to a reference standard for testing at OC-
70 using a calibrated mag meter as a reference for testing the billing meter is to 
be installed upstream of the OC-70 facility and then compared to the existing 
venturi meter.  

EOCWD provided use of a new 16-inch McCrometer magnetic flow meter to 
MET for this testing. The mag meter was sent to Utah State Water Research Lab 
for calibration. The off-the-shelf calibration of this new meter (KA value) 
proved to be 8% off when tested in a straight pipe run against the NIST certified 
weight tank but with good repeatability. The calibrated meter was then tested in 
the simulated pipe system to the weight tank and adjusted by another 0.5%. 
MET then completed installation of the mag meter at OC-70. Site conditions 
encountered at OC-70 differed from the as-built drawings, causing MET to 
scramble to make several adjustments in the field.  

Field testing at OC-70 are anticipated to be completed on March 1, 2021. 
Another short OC-70 shutdown is scheduled for March 17-19, 2021 to pull the 
mag meter and spools and then send them back to Utah Water Research Lab for 
final calibration verification. 

OC Hydraulic 
Model 

Black & Veatch has completed the first two project tasks and constructed the 
hydraulic model using Innovyze’s InfoWater modeling platform. B&V is 
currently calibrating the model in preparation for use of the model in early 2021. 
Staff and B&V are currently working with member agencies to define potential 
project scopes of work. More information will be presented as they develop. 

A meeting was coordinated with B&V and Metropolitan staff on February 9, 
2021 to review model calibration of the AMP. Staff is waiting on a few final 
data points to complete the calibration. 
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Doheny Ocean 
Desalination 
Project 

South Coast Water District (SCWD) continues working on the project:  

• In 2019, SCWD was awarded an $8.3 million award from the Water 
Infrastructure Improvements for the Nation Act of 2016 (WIIN). In 
December 2020, the Interior Department notified SCWD that the project 
was selected for an additional $11.7 million for the project for FY 21 for 
a cumulative total of $20 million which is the existing maximum for 
WIIN Act Desalination Program funding. 

• SCWD received an extension on filing a Water Infrastructure Finance 
and Innovation Act (WIFIA) loan application until June 30, 2021. 

• SCWD submitted their NPDES permit application on March 13, 2020. 
Regional Board comments were received in September 2020. SCWD re-
submitted in January 2021 and anticipates a Board hearing on the 
NPDES permit in Summer 2021.  

• A draft Coastal Development Permit has been submitted to Coastal 
Commission on 11/23/20 and the Commission staff have provided 
comments. Resubmission of the permit application is anticipated in Mid 
2021. 

• Work is progressing on an Alternative Energy Study by Burns & 
McDonnell for the project. A draft report is under review by SCWD. 

• Work is also progressing on the Financial Analysis for a 2 mgd and 5 
mgd scenario through Clean Energy Capital. Work is on hold pending 
input from the Alternative Energy Study. 

• Also making progress is a third-party hydrogeologic review of San Juan 
Creek to determine if and to what extent near shore pumping may have 
on inland groundwater wells.  Additional geophysical field work has 
been completed and a technical working group meeting was held on 
December 7, 2020 to review the results. The geology in the vicinity of 
Stonehill Drive is extremely complex but testing shows that there is a 
subsurface barrier which impedes groundwater flows between the upper 
and lower portions of the creek in the vicinity of Stonehill Drive. The 
hydrogeologists are now modeling the test findings to determine the 
extent of hydrogeologic flows between the upper and lower portions of 
the creek and should have 3D modeling results in March 2021. 

• A draft report on a Doheny/GRF Hybrid Option Study has been 
submitted to SCWD for review in January 2021. 

• SCWD has identified additional environmental permitting tasks related 
to preparation, technical support and submission for key resource 
agencies. The proposed tasks will be completed during the next 8 
months, with the final public heading taking place by October 2021. 

On June 25, 2020 the SCWD Board approved an amendment to the Clean 
Energy Capital Financial Analysis to evaluate alternative project options that 
meet reliability benefits for SCWD similar to the Doheny Desalination Project, 
along with reducing overall life-cycle costs in light of the uncertain economic 
situation moving forward due to the COVID-19 pandemic. 
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The Doheny Desalination Project is currently sized at a capacity of up to 5 
MGD, which exceeds SCWD’s average potable water demand expected during 
emergency situations. SCWD has only received interest from SMWD for about 
1 mgd of supply from Doheny.  This leaves South Coast with potential capacity 
for others in a 5 MGD facility. Based on this, along with regional financial 
hardships caused by the COVID-19 pandemic and potential economic recession, 
SCWD believes that it is necessary to consider alternative, and potentially lower 
cost project options, to utilize and potentially expand existing assets as a means 
to meet their reliability needs. 

This amended study is reviewing design parameters and existing conditions at 
SCWD’s existing Groundwater Recovery Facility (GRF), to obtain a 
comprehensive understanding of actual production capacity of the GRF and 
current limitations and reliability concerns. A range of additional water 
production volumes needed to maintain emergency reliability for SCWD will be 
developed. Current estimates are that 1.2 to 2.2 mgd of additional reliability will 
be needed for SCWD based on a GRF production volume of 0.8 mgd. 

SMWD San 
Juan Watershed 
Project 

Santa Margarita WD continues to focus on diversifying its water supply 
portfolio toward obtaining a goal of 30% local supplies. The San Juan 
Watershed Project is one project SMWD is working on toward that goal. 

The original project was envisioned to have three Phases; Phase 1 included three 
rubber dams along San Juan Creek to recover about 700 Acre-Feet-per Year 
(AFY); Phase 2 added up to 8 additional rubber dams and the introduction of 
recycled water into the creek to improve replenishment of the basin to recover 
up to 6,120 AFY, and Phase 3 added more recycled water topping out at 
approximately 9,480 AFY. Under this arrangement, most or all of the 
production and treatment involved the existing San Juan Groundwater Desalter 
with expansions scheduled along the way to increase production beyond 5 mgd.  
Fish passage and regulatory hurdles to satisfy subsurface travel time 
requirements continue to be addressed. 

SMWD has since modified the project. Currently SMWD is working with the 
Ranch on the next phase of development within SMWD’s service area and also 
working on access to riparian groundwater from the Ranch in the upper portions 
of the San Juan Creek watershed. SMWD plans to construct a water filtration 
plant to treat this additional water, which currently has the working title of ‘The 
Ranch Water Filtration Plant’ (RWFP). The draft CEQA documentation for the 
RWFP is going to the SMWD E&O Committee for review in February 2021. 
SMWD anticipates that the RWFP plant will begin operation in the 1st quarter of 
2022. This new first phase will treat approximately 1,000 AFY of non-potable 
water to produce 800 – 900 AFY of potable water, which will then be put 
directly into the SMWD water system. The RWFP treatment system will consist 
of Microfiltration or Ultrafiltration, Reverse Osmosis and Chloramines.  

SMWD also continues to work with the California Department of Fish and 
Wildlife (CDFW) and National Marine Fisheries Service (NMFS) on steelhead 
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trout regulations for any work occurring within San Juan Creek stream. This 
new RWFP 1st phase is ‘off-stream’ which is allowing the project to move 
forward. 

A new 2nd phase of the project will look to use infiltration basins 
(stormwater/flood) that will be constructed as part of the Ranch’s next phase of 
development. SMWD is looking to fill these new basins with recycled water in 
the summer when the basins are empty and then take it back out. By doing this 
SMWD anticipates being able to increase the source water supplies for the 
RWFP to approximately 5,000 AFY. Both State and US Bureau of Reclamation 
grants are being pursued for this project. 

SMWD has discovered that the local geology has high vertical percolation rates 
and sufficient groundwater basin travel time (lower horizontal conductivity) to 
potentially allow percolation of treated recycled water with an ability to meet 
the required travel time regulations. SMWD is of the opinion that permitting for 
percolation augmentation using recycled water from the nearby Trampas 
reservoir can be added as permitting allows.  SMWD believes the new project 
may be able to ultimately produce 4,000 to 5,000 AFY; they believe the original 
project will continue to be developed for production out of the wells and 
treatment provided by San Juan Capistrano as the two agencies merge. Ultimate 
production out of the basin could exceed 10,000 AFY if all goes well. 

South Orange 
County 
Emergency 
Service Program 

MWDOC, IRWD, and Dudek have completed the study to determine if the 
existing IRWD South Orange County Interconnection capacity for providing 
emergency water to South Orange County can be expanded and/or extended 
beyond its current time horizon of 2030.  

Dudek participated in the November 6, 2019 SOC workshop to re-engage with 
the SOC agencies on this project. Support from the agencies was expressed to 
take a small next step to install Variable Frequency Drives at a pump station 
within IRWD which would be paid for by SOC to help move water from the 
IRWD system to SOC in an emergency. The Variable Frequency Drives will 
provide more flexibility to the IRWD operations staff to allow additional water 
to be sent to SOC while meeting all of the IRWD needs.  

Strand Ranch 
Project 

MWDOC and IRWD are continuing to exchange ideas on how to implement the 
program to capture the benefits that can be provided by the development of 
“extraordinary supplies” from the Strand Ranch Project. Staff from MWDOC 
and IRWD met in August 2020 and have been reaching out to other agencies to 
determine the level of interest in the project.  

Poseidon 
Resources 
Huntington 
Beach Ocean 

The Santa Ana Regional Water Quality Control Board (SARWQCB) continues 
to work with Poseidon on renewal of the National Pollutant Discharge 
Elimination System (NPDES) Permit for the proposed HB Desalination Project. 
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Desalination 
Project 

The renewal of the NPDES permit for the proposed desalination facility requires 
a California Water Code section 13142.5(b) determination in accordance with 
the State’s Ocean Plan (a.k.a. the Desalination Amendment). To make a 
consistency determination with the Desalination Amendment, the Regional 
Board is required to analyze the project using a two-step process: 

1. Analyze separately as independent considerations, a range of feasible
alternatives for the best available alternative to minimize intake and 
mortality of all forms of marine life: 

a. Site
b. Design
c. Technology
d. Mitigation Measures

2. Then consider all four factors collectively and determine the best combination
of feasible alternatives. 

The key areas required by the Ocean Plan on which the Santa Ana Water Board 
is required to make a determination, includes: 

• Facility onshore location;

• Intake considerations including subsurface and surface intake systems;

• Identified need for the desalinated water;

• Concentrated brine discharge considerations;

• Calculation of the marine life impacts; and

• Determination of the best feasible mitigation project available.

On December 6, 2019, SARWQCB, Regional Board staff conducted a 
workshop in Huntington Beach that was heavily attended with a considerable 
range of views expressed at the meeting.  

On May 15, 2020, SARWQB held a second workshop, which focused on the 
identified need for the desalinated water and marine life mitigation 
requirements. Karl Seckel presented to the Regional Board on a number of 
topics including: MWDOC’s role in Orange County, alternative definitions of 
“need” for a water supply project and the role of water agencies, Urban Water 
Management Plans, non-mandated planning documents, and what was and was 
NOT in the 2018 OC Water Reliability Study. 

On September 15, 2020, the Regional Board postponed action on the waste 
discharge permit renewal at the request of Poseidon to allow additional time to 
address concerns raised in three days of public hearings.  

On February 12, 2021, the Santa Ana Regional Water Board released a 
tentative order detailing proposed revisions to the project. The Tentative order is 
available at: 
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https://www.waterboards.ca.gov/santaana/public_notices/docs/2021/NPH_Posei
don_Order_R8-2021-0011.pdf 

The changes include: 

• Revisions to the mitigation acres for the inlet dredging in Bolsa 
Chica so that the dredging accounts for no more than 25% of the 
mitigation acreage needed to minimize the intake and mortality of all 
forms of marine life.  

Poseidon has proposed additional mitigation to meet the requirements of the 
Ocean Plan and proposed additional restoration at the Bolsa Chica Wetlands 
and the creation of an artificial reef along the Palos Verdes Peninsula to 
satisfy the remaining mitigation requirements. 

• a finding regarding the human right to water policy adopted the State 
and adopted by the SARWQB as a core value. The Order is 
consistent with and promotes the human right to water policy. 

• The deadline for the Discharger to submit the Climate Change Action 
Plan was revised from within 3 years of the effective date of the 
Order to within 18 months. 

Written comments are due by 5:00 p.m. on March 15, 2021. 

Two hearings with oral public comments are scheduled for April 2021 to review 
the revisions and vote on renewing Poseidon’s permit. 

Assuming success at the Regional Board, Poseidon would then seek its final 
permits from the California Coastal Commission (CCC). The CCC has 
committed to reviewing the permit within 90 days of the SARWQCB NPDES 
permit issuance. 

Trampas Canyon 
Dam and 
Reservoir 

Trampas Canyon Reservoir and Dam (Trampas Reservoir) is a seasonal 
recycled water storage reservoir, with a total capacity of 5,000 AF, of which 
2,500 AF is available to meet Santa Margarita Water District’s projected base 
recycled water demands, and 2,500 AF to meet future water supply needs. When 
completed, the Trampas Reservoir will allow SMWD to store recycled water in 
the winter and draw on that water during the peak summer months. 
The construction of the Trampas Canyon Recycled Water Seasonal Storage 
Reservoir consists of three main components: 

1. Trampas Canyon Dam (Dam) 
2. Conveyance facilities to transport recycled water into and out of the 

Reservoir (Pipelines) 
3. Trampas Canyon Pump Station (Pump Station) 

The construction of the facilities is being completed in three phases: 

1. Preconstruction/Site Preparation for the Dam and Pump Station 
Construction 

Project Status – Completed in 2018 
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2. Dam and Pipelines

Project Status – A Dedication Ceremony was held on October 9, 
2020. 

All of the pipelines that convey the recycled water to and from the 
reservoir have been completed. SMWD is fine tuning its plans to 
fill, monitor, and operate the reservoir based on any feedback from 
the Division of Safety of Dams (DSOD). It is anticipated that the 
reservoir can begin filling the beginning of March.  

3. Pump Station

Project Status – The Pump Station construction is in the punch list 
phase. All pre-startup work necessary for pumping has been 
completed. SMWD has opted not to operate and test the pumps until 
it has the flexibility of sending water into the Reservoir, which will 
make the testing activities more efficient and help conserve water. 

The Emergency Action Plan (EAP) for Trampas Dam has been finalized and 
submitted to CalOES. This satisfies the requirement for DSOD to have an EAP 
in place prior to issuance of a permit to impound water behind the dam. 

AMP Shutdown 
in 2021 to 
Replace PCCP 
Sections 

In 2016, MET initiated a Prestressed Concrete Cylinder Pipe (PCCP) 
rehabilitation program to install 100 miles of steel liner throughout the MET 
system to address structural issues associated with prestressed steel wire failures 
in PCCP. As part of the program, MET monitors PCCP for wire breaks on a 
regular basis.  

MWDOC staff was notified that an internal inspection of the AMP revealed two 
pipe segments with increased wire breaks within the PCCP portion south of OC-
70. Metropolitan Engineering considers this section of the pipeline to be at high-
risk due to pipe segments that have 20 or more wire breaks. The minimum
relining length needed is approximately 1,000 feet and requires a minimum 37-
day shutdown for the portion of the AMP south of OC-70. MET had originally
scheduled the AMP PCCP relining to begin in about 5 years, but based on the
survey, MET does not recommend that repairs to these segments wait until Fall
2021.

Two MWDOC member agency projects are also scheduled around the same 
time as the pending AMP shutdown; a South Coast Water District vault 
rehabilitation on the JTM that was previously postponed due to the previous 
Diemer shutdown, and Santa Margarita Water District relocation of a portion of 
the Aufdenkamp Connection Transmission Main (ACTM) to accommodate the 
I-5 widening project. The South Coast project is scheduled for completion by
mid- February 2021.

MWDOC staff coordinated meetings with all affected AMP participants to 
discuss expediting the ACTM work. The agencies agreed to share $35,000 in 
additional costs to accelerate the return of the ACTM to service. SMWD staff 
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report that the ACTM project is moving forward on schedule and anticipate 
being back in service prior to the AMP shutdown.  

The AMP shutdown is planned for April 4, 2021 through May 10, 2021. 

Staff coordinated a meeting with impacted AMP agencies on February 9, 2021 
to discuss scenarios regarding moving water around the impacted agencies to 
meet demands during the shutdown. 

Staff is continuing to work with affected agencies and will keep both the Board 
and the AMP Participants informed as more information becomes available.   

Other Shutdowns Orange County Feeder  

MET is planning to reline and replace valves in a section of the Orange County 
Feeder from Bristol Ave to Corona Del Mar – this is the last section of this 80-
year-old pipeline to be lined.  

Due to CIP budgeting changes, MET has proposed new shutdown dates of 
September 15, 2021 through June 15, 2022. MET will be re-evaluating this 
Orange County Feeder relining project in the June 2021 budget review. 

Joint Transmission Main 

SCWD is near completion of a rehabilitation project of their CM-10 vault on the 
Joint Transmission Main (JTM) which will include replacement of existing 
valves. MWDOC is coordinating this work with MET and SCWD, so the above 
referenced AMP shutdown and this project do not overlap. 

Aufdenkamp Connection Transmission Main  

SMWD is nearing completion on relocation of a section of the ACTM pipeline 
for the I-5 widening project.  We are also coordinating with MET and SMWD, 
so the above referenced AMP shutdown and this project do not overlap. 

OC Feeder extension  

MET is planning to reline 300-linear feet of the OC Feeder extension affecting 
the City of Newport Beach. Due to CIP budgeting changes, MET has proposed 
revised shutdown dates of June 16, 2022 through July 10, 2022. MET will be re-
evaluating this Orange County Feeder relining project in the June 2021 budget 
review. 

Lake Mathews Forebay 

MET is also planning a shutdown of the Lake Mathews Forebay for 
maintenance and repair work which will affect the Santiago Lateral from March 
1-14, 2021. Staff is currently coordinating with MET and IRWD & Trabuco 
Canyon WD on this shutdown. 

Meetings  

 MWDOC staff along with ABS Consulting, IDS Group and Optima RPM 
participated in several construction progress meetings in the month of February 
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regarding the admin building seismic retrofit and remodel. Weekly progress 
meetings will continue through the completion of the project. 

Chris Lingad attended a meeting with the City of Brea and MET on February 8, 
2021 to discuss issues regarding the city’s service connection OC-62. 

Charles Busslinger and Chris Lingad attended a meeting with Black & Veatch 
and MET on February 9, 2021 to discuss technical details concerning 
MWDOC’s hydraulic model. 

Charles Busslinger and Chris Lingad attended a meeting with EOCWD and 
MET on February 9, 2021 to discuss details regarding the OC-70 meter testing. 

Charles Busslinger and Chris Lingad attended a meeting with EOCWD, MET 
and Utah Water Research Lab on February 22, 2021 to discuss plan changes to 
the OC-70 meter testing. 

Charles Busslinger attended the CalDesal Annual Conference on February 10-
11, 2021. 
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Planning and Operations Committee 
WEROC Status Report 

Page 1 of 5 

February 2021 
COVID-19 (CORONA VIRUS) COORDINATION 

• WEROC continues to monitor the State and County for changing information and is
sharing information with agencies as it becomes available.

• WEROC is participating in the weekly Operational Area Conference calls.

• WEROC continues to hold bi-weekly conference calls on Tuesdays with member
agencies to report on Federal, State, and County changes.  Calls continue to support
the sharing of information between agencies.

• Vicki continues to support agencies daily with COVID-19 related questions and
guidance needs.

• On 2/3/21 Vicki sent a follow up letter to Dr Clayton Chau and Dr ChinsioKwong in
follow up to the conversation back in December regarding the water and wastewater essential
critical workers in the Phase 1-B vaccine distribution.  As of the time of this report, Water and
Wastewater is still in 1C.

• On 2/10/21, Vicki participated on a national CDC/CISA water and wastewater call in
regards to the vaccine.  Vicki posed the question if the CDC can assist with the
movement of water and wastewater.   CDC responded agencies should work with the
state and local health departments.   It was stated we have been doing that but, they
seem to continue to point to each other.    WEROC will not this is a nationwide issue,
and agencies continue to feel this frustration.

• CalOSHA is reanalyzing the Emergency Temporary Standards in place for section
3205.   WEROC will monitor the discussions and outcomes and provide information to
the agencies as it is available. CalOSHA meetings on this issue occurred 2/11, 2/12 &
2/16. As of the time of this report, CalOsha has not made any changes.

• WEROC is continuing POD planning efforts, contracts and plans of cooperation in the
event this planning resource is required for the future or another event.  This includes
securing the partnership with staff to provide inoculations.

• Vicki is working with the County Incident Management Team assigned to the County
POD system for any special district agencies who want to support the county effort
with support staff at the POD location.  This was at the request of one of the special
district agency inquiring.
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WEROC Status Report February 2021 
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FEBRUARY INCIDENTS/EVENTS  
(CYBER, MUTUAL ASSISTANCE COORDINATION) 

• WEROC coordinated with the OCIAC and a member agency on an identified 
vulnerability. 
 

• WEROC assisted an agency with logistical support on a potential supply chain issue 
for a chemical required for treatment. 
 

• WEROC assisted an agency with a water main break, and location of an oddball pipe. 
WEROC also facilitated the mutual assistance agreement between another agency in 
order to fabricate a part . 
 

COORDINATION/PARTICIPATION WITH MEMBER AGENCIES AND OUTSIDE 
AGENCIES 

 
• On 2/10, Vicki attended the Operational Area Executive Board Meeting as the OA 

Water and Wastewater Mutual Aid Coordinator and provided a report on events over 
the past couple of months.  
 

• WEROC followed up with State DWR regarding the certification testing and exams 
availability virtually in follow up to a conversation and request back in November 2020.  
DWR on 2/12 stated certification exams for operators will be available online within the 
next few weeks. WEROC will continue to track on this issue impacting training and 
provide an update to the member agencies. 

 
• Vicki reviewed the SMWD Trampas Dam Emergency Response Plan and provided 

comments as requested by 2/1.   
 

• Daniel reviewed the Lake Mission Viejo Dam Emergency Response Plan and provided 
comments as requested by 2/23. 
 

• WEROC is working closely with the OCIAC on any potential vulnerabilities and threats 
to the water systems or identified issues in Orange County. Executive level and the 
cyber points of contacts for WEROC will be notified if there is a specific threat. 

 
• Daniel is providing important cyber security information to the member agencies.  The 

Cyber Communications group is being used to disseminate this information. 
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WEROC Status Report February 2021 

Page 3 of 5 

• WEROC continues to assist the County/Operational Area Emergency Management
Division with getting the water and wastewater Special Districts signed Operational
Area Agreements completed.   The new Operational Area agreement went into effect
in September 2020. At this time, there is still 6 special district water agencies that
have not submitted their completed agreements.

• Vicki worked with Heather from Government Affairs on a response regarding the
federal government making changes to the Disaster Declaration Process and the
ability to access public assistance funding. The federal proposal is looking at cost of
assistance estimates being added to the process.  If this moves forward, this well
significantly impact the state of California, counties, cities and Special Districts ability
to access funding.

• Vicki is working with OCWA on the May SafetyFest training for field workers.  Vicki
scheduled the 2 speakers for the  2 ½ hour event to be held in May.

• On 2/24 Daniel attended the SDG&E briefing on their emergency plan and resources
available.

• On 2/26, Vicki was a presenter/member of the CSDA Emergency Preparedness
Summit Panel.  This was a joint effort with CDA and the USC Sol Price School of
Public Policy

WEROC ASSESSMENT IMPLEMENTATION AND PLANNING EFFORTS 
• The WEROC Emergency Operations Plan is 90% completed.  Since last report, Daniel

has completed the draft and it is with WEROC Management for review.

• In relation to the WEROC Assessment Report, the Records and Data Management
project is 78% completed.

• Training and Exercise Plan is 100% competed.

• WEROC CalCard solution is 90% completed, card has been received, process
authorities documents specific to EOC is process are being created.

• Planning Maintenance and Recommendation Matrix is 30% completed as comparison
of federal and state mandates in relationship to current planning continues.
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AMERICA’S WATER INFRASTRUCTURE ACT (AWIA) 
• WEROC and its consultant, Herndon Solutions Group (HSG) continues to work with

WEROC agencies to achieve compliance with America’s Water Infrastructure Act
(AWIA).

• Tier II agencies successfully completed their RRA submittals by the December 31,
2020 deadline. The Emergency Response Plan phase will be due in June, 2021.  Tier
II agencies began their Emergency Response Plan meetings at the end of January.

• Tier III agency Initial Workshops are being conducted and the Tier III agencies RRA
are due June 30, 2021.

• 13 agencies workshops were conducted in the month of February utilizing various
virtual platforms dependent on the agency preference.

• Vicki coordinated with the Orange County Certified Unified Program Agency (CUPA)
on behalf of all water agencies participating in the AWIA project.  HSG is preparing a
letter of certification to provide to the OC CUPA in order to meet the Local Emergency
Planning Committee requirement set forth within AWIA 2018.

EMERGENCY OPERATIONS CENTER READINESS AND SYSTEMS 
• Daniel is working on maintaining the operational function for the South EOC.  He is

focused on the projects areas with the generator and IT systems.

• There is no update from the County on the status of the WebEOC Resource
Management and Resource Request board issues or timeline when the issues will be
resolved.

• Janine is updating information in safety center, and member agency contact
information.

TRAINING AND EXERCISES 
• An ICS 400 – Advanced ICS Command and General Staff Course for member

agencies, February 23 – 26th.

• Daniel is scheduling 800 MHz radio training, One class has been conducted in
February and additional classes are being scheduled and circulated with the member
agencies.
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Page 5 of 5 

• Daniel facilitated a Virtual training tabletop wit MWDOC staff on 2/22. This was the
first of a series of trainings what will be provided to MWDOC employees as EOC
training gets back on track.

• Vicki is assisting OC Sans with exercise scenario and sequence of events
development for their exercise in April.

• Daniel began his National Emergency Management Advanced Academy
(NEMAA). This is national offered class targeting California representatives from
Federal, State, City, County, Local, Tribal, and Territorial Governments, along with
Emergency Managers from Higher Education, DOD, Private Sector, American Red
Cross, Public Health and Volunteers.  In order to attend, you have to be sponsored
and selected. This course will further enhance Daniels’ experience and professional
career.
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Public & Governmental Affairs Activities Report 
January 26, 2021 – February 22, 2021 

Member Agency 
Relations 

Public Affairs Staff: 
• Developed Water Awareness Poster Contest Media Kit for

member agencies to promote
• Developed and distributed School Program Media Kit for

participating member agencies
• Printed and delivered member agency bill inserts
• Planned and hosted kickoff meeting for Consumer Confidence

Reports
• Participated in the County COVID-19 PIO conference calls

Governmental Affairs Staff: 
• Created a Doodle Poll for an upcoming legislative meeting with

member agency staff & sent a calendar invite to participants
• Distributed the MWDOC Member Agency grants report
• Sent requests to the Cities of Fountain Valley, Huntington Beach &

San Juan Capistrano, and SMWD & YLWD requesting updates on
projects for the grants report

• Hosted a meeting with member agency legislative staff to discuss
priority legislation and coordination of efforts

 Community Relations Public Affairs Staff: 
• Met with Metropolitan Water District of Southern California to

discuss virtual Girl Scout program partnership

Governmental Affairs Staff: 
• Attended the ACC-OC Legislative Affairs Committee meeting
• Attended the Association of Women in Water, Energy and

Environment panel discussion on diversity in the workforce
• Participated in the CSDA Professional Development Committee

Education Public Affairs Staff: 
• Participated and presented at the Metropolitan Water District of

Southern California Education Coordinator’s Meeting
• Attended the Department of Water Resources (DWR) Water

Education Committee (WEC) Meeting
• Participated in a California Environmental Literacy Leadership

Council meeting
• Met with DWR to discuss MWDOC’s presentation on the Water

Energy Education Alliance (WEEA) at the next WEC meeting
• Met with Orange County Community Foundation (OCCF) to

confirm a presentation of WEEA to the OCCF Workforce
Development Initiative group

• Met with Tomorrows Talent to discuss development of
Memorandum of Understandings between school districts and
utilities for CTE and other workforce pathway programs

• Met with Ten Strands CTE working group to discuss integration of
environmental literacy into Career Technical Education programs
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• Provided information to City of San Clemente, Santa Margarita 
Water District, Moulton Niguel Water District, Mesa Water, City of 
Brea, City of Santa Ana, City of Fullerton, and City of La Palma 
regarding MWDOC K-12 Choice School Programs 

• Provided Orange County STEM Initiative with information and 
resources regarding MWDOC K-12 Choice School Programs to 
share on their social media pages 

• Prepared and provided Director Nederhood with comparison of 
MWDOC K-12 Choice School Programs for FY 19-20 and 20-21  

Media Relations Public Affairs Staff: 
• Prepared and distributed content for social media 
• Met with Strategic Digital Communications contractor Hashtag 

Pinpoint to discuss social media and campaign strategies 

Special Projects 
 
 
 
 
 
 
 
 
 

Public Affairs Staff: 
• Participated in the Orange County Water Summit Committee 

Meeting with Orange County Water District and MWDOC 
Directors Yoo Schneider, Thomas, and Seckel 

• Launched submission opening for Water Awareness Poster 
Contest 

• Initiated preparations and logistics for the February 24th Virtual 
Water Policy Forum  

• Developed promotional resources for MWDOC and UC Master 
Gardeners partnership  

• Distributed February 2021 eCurrents  
• Completed over 300 updates to contact database 
• Updated Pressure Regulating Valve program marketing materials 
• Participated in Water Emergency Response Organization of 

Orange County tabletop exercise 
• Created content for special OC Register Sunday Water insert  
• Continued preparations for the budget 
• Participated in meeting with Directors Schneider, Nederhood and 

Seckel to discuss Communications Plan 
• Completed a Grant Management training course through Grant 

USA 
• Completed several website updates and created a new landing 

page for Education Initiatives 
• Confirmed a speaking opportunity for President Tamaribuchi to 

the Newport-Balboa Rotary Club 
• Attended Rowland Water District’s 1st annual Community Forum 

Exploring Water Industry Careers 
 
Governmental  Affairs Staff: 

• Staffed the ISDOC Quarterly Luncheon with guest speaker Sheriff 
Don Barnes  
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• Staffed the ISDOC Executive Committee meeting 
• Prepared the ISDOC 2nd VP Call for Candidates notice  
• Staffed the monthly WACO meeting featuring guest speaker Eric 

Saperstein who provided a federal legislative update  
• Attended Virtual Statewide Supervisors Academy courses 
• Staffed the WACO Planning Committee meeting  

Legislative Affairs 
 
 
 
 
 

Governmental Affairs Staff: 
• Met with staff from Metropolitan to coordinate and begin 

scheduling meetings with legislative district staff 
• Participated in the ACWA COVID Relief and LIRA working group 

meeting (multiple meetings)  
• Participated in the Metropolitan Member Agency Legislative 

Coordinators meetings   
• Attended the CSDA Legislative Committee meeting  
• Participated in the Southern California Water Coalition Legislative 

Task Force meeting  
• Met with Metropolitan’s Kathy Viatella regarding their sponsored 

legislation   
• Attended the CMUA Regulatory Committee meeting and the 

Legislative Committee meeting  
• Coordinated with IRWD staff in advance of the ACWA Region 10 

State Legislative Committee pre-call  
• Along with MWDOC’s federal advocates, met with staff from 

Congresswoman Young Kim’s staff and Congresswoman Michelle 
Steel’s staff  

• Participated in the ACWA State Legislative Committee meeting  
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