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

Jointly with the 
ADMINISTRATION & FINANCE COMMITTEE 

September 14, 2022, 8:30 a.m. 
 

Due to the current state of emergency related to the spread of COVID-19 and pursuant to Government Code 
Section 54953(e), MWDOC will be holding this Board and Committee meeting 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# 
 
A&F Committee:     Staff:  R. Hunter, J. Berg, H. Chumpitazi, 
Director Seckel, Chair    H. De La Torre, K. Davanaugh, C. Harris 
Director Thomas 
Director Dick 
 
Ex Officio Member:  Director Yoo Schneider 
 
 
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. 
 
ROLL CALL 
 
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. 
 
PRESENTATION 
 
1. PRESENTATION BY PARS REGARDING OTHER POST-EMPLOYMENT 

BENEFITS TRUST & PENSION RATE STABILIZATION PROGRAM (PRSP) 
TRUST CLIENT REVIEW 
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PROPOSED BOARD CONSENT CALENDAR ITEMS 
 
2. TREASURER'S REPORT 

a. Revenue/Cash Receipt Report –  August 2022 
b. Disbursement Approval Report for the month of September 2022 
c. Disbursement Ratification Report for the month of August 2022 
d. GM Approved Disbursement Report for the month of August 2022 
e. Consolidated Summary of Cash and Investment – July 2022 
f. OPEB and Pension Trust Fund statements 

 
3. FINANCIAL REPORT 

a. Combined Financial Statements and Budget Comparative for the Period 
Ending July 31, 2022 

 
DISCUSSION ITEM 
 
4. ECONOMIC ANALYSIS OF STATE’S PROPOSED WATER USE EFFICIENCY 

STANDARDS 
 
ACTION ITEM 
 
5. 2023 LIFE AND LONG-TERM DISABILITY INSURANCE POLICY RENEWALS 
 
INFORMATION ITEMS – (THE FOLLOWING ITEMS ARE FOR INFORMATIONAL 
PURPOSES ONLY – BACKGROUND INFORMATION IS INCLUDED IN THE PACKET.  
DISCUSSION IS NOT NECESSARY UNLESS REQUESTED BY A DIRECTOR.) 
 
6. MWDOC WATER FACILITIES CORPORATION (to be presented to the Water 

Facilities Corporation Board for action on September 21, 2022) 
 

a. 2022 Annual Filing of Tax Compliance Reports for the MWDOC Water 
Facilities Corporation 

b. Annual Reorganization of Board Officers for the MWDOC Water Facilities 
Corporation 

 
7. SOLE SOURCE CONTRACT WITH CENTER FOR DEMOGRAPHIC RESEARCH  
 
8. UPDATE REGARDING MEMBER AGENCY FACILITATED DISCUSSIONS 
 
9. 2023 BENEFIT RATES 

a. 2023 Health Saving Account Contributions 
b. 2023 Medical, Vision and Dental Insurance Rates and Open Enrollment 

Dates 
 
10. DEPARTMENT ACTIVITIES REPORTS 

a. Administration 
b. Finance and Information Technology 
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11. MONTHLY WATER USAGE DATA, TIER 2 PROJECTION, AND WATER SUPPLY 
INFORMATION 

OTHER ITEMS 
 
12. REVIEW ISSUES REGARDING DISTRICT ORGANIZATION, PERSONNEL 

MATTERS, EMPLOYEE BENEFITS FINANCE AND INSURANCE 
 
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. 

 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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HighMark Plus Composite (Active)

Current Quarter* -6.46%

Blended Benchmark*,** -5.26%

Year To Date* -11.36%

Blended Benchmark*,** -9.66%

1 Year -10.88%

Blended Benchmark** -8.85%

3 Year 0.60%

Blended Benchmark** 0.89%

5 Year 2.15%

Blended Benchmark** 2.21%

10 Year 3.05%

Blended Benchmark** 2.83%

PARS DIVERSIFIED PORTFOLIOS

CONSERVATIVE

INVESTMENT OBJECTIVE

ANNUAL RETURNS

ASSET ALLOCATION — CONSERVATIVE PORTFOLIO

Comprehensive Investment Solution
HighMark® Capital Management, Inc.’s (HighMark)
diversified investment portfolios are designed to
balance return expectations with risk tolerance.
Key features include: sophisticated asset allocation
and optimization techniques, four layers of 
diversification (asset class, style, manager, and
security), access to rigorously screened, top tier
money managers, flexible investment options, and
experienced investment management.

Rigorous Manager Due Diligence
Our manager review committee utilizes a rigorous
screening process that searches for investment
managers and styles that have not only produced
above-average returns within acceptable risk 
parameters, but have the resources and commitment 
to continue to deliver these results. We have set high 
standards for our investment managers and funds. 
This is a highly specialized, time consuming
approach dedicated to one goal: competitive and 
consistent performance.

Flexible Investment Options
In order to meet the unique needs of our clients,
we offer access to flexible implementation strategies: 
HighMark Plus utilizes actively managed mutual 
funds while Index Plus utilizes index-based 
securities, including exchange-traded funds. Both 
investment options leverage HighMark’s active asset 
allocation approach.

Risk Management
The portfolio is constructed to control risk through 
four layers of diversification – asset classes (cash, 
fixed income, equity), investment styles (large cap, 
small cap, international, value, growth), managers 
and securities. Disciplined mutual fund selection and 
monitoring process helps to drive return potential 
while reducing portfolio risk.

WHY THE PARS DIVERSIFIED 
CONSERVATIVE PORTFOLIO?

Q2 2022

* Returns less than one year are not annualized. **Breakdown for Blended Benchmark: From 10/1/2012 - Present: 7.5% S&P500, 
1.5% Russell Mid Cap, 2.5% Russell 2000, 1% MSCI EM (net), 2% MSCI EAFE (net), 52.25% Bloomberg US Agg, 25.75% ICE 
BofA 1-3 Yr US Corp/Gov’t, 2% ICE BofA US High Yield Master II, 0.5% Wilshire REIT, and 5% FTSE 1 Mth US T-Bill. From 
4/1/2007 – 9/30/2012, the blended benchmark was 12% S&P 500; 1% Russell 2000, 2% MSCI EAFE (net), 40% ICE BofA 1-3 Year 
Corp./Govt, 40% Bloomberg US Agg, 5% FTSE 1 Mth US T-Bill. Prior to April 2007: the blended benchmark was 15% S&P 500, 
40% ICE BofA 1-3Yr Corp/Gov, 40% Bloomberg US Agg, and 5% FTSE 1 Mth US T-Bill. 

To provide a consistent level of 
inflation-protected income over 
the long-term. The major portion 
of the assets will be fixed 
income related. Equity securities 
are utilized to provide inflation 
protection.

Conservative

Moderately Conservative

Moderate

Balanced
Capital Appreciation

Efficient Frontier

Risk (Standard Deviation)
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Strategic Range Policy Tactical

Equity 5 – 20% 15% 14%

Fixed Income 60 – 95% 80% 81%

Cash 0 – 20% 5% 5%

ANNUALIZED TOTAL RETURNS (Gross of Investment Management Fees, but Net of 
Embedded Fund Fees)

Index Plus Composite (Passive)

Current Quarter* -5.61%

Blended Benchmark*,** -5.26%

Year To Date* -10.67%

Blended Benchmark*,** -9.66%

1 Year -9.97%

Blended Benchmark** -8.85%

3 Year 0.66%

Blended Benchmark** 0.89%

5 Year 2.02%

Blended Benchmark** 2.21%

10 Year 2.76%

Blended Benchmark** 2.83%

PORTFOLIO FACTS
HighMark Plus (Active)

Composite Inception Date 07/2004

No of Holdings in Portfolio 20

Index Plus (Passive)

Composite Inception Date 07/2004

No of Holdings in Portfolio 13

(Gross of Investment Management Fees, but Net of Embedded 
Fund Fees)

HighMark Plus Composite (Active)

2008 -9.04%

2009 15.59%

2010 8.68%

2011 2.19%

2012 8.45%

2013 3.69%

2014 3.88%

2015 0.29%

2016 4.18%

2017 6.73%

2018 -1.35%

2019 11.05%

2020 9.03%

2021 2.20%

Index Plus Composite (Passive)

2008 -6.70%

2009 10.49%

2010 7.67%

2011 3.70%

2012 6.22%

2013 3.40%

2014 4.32%

2015 0.06%

2016 3.75%

2017 5.52%

2018 -1.09%

2019 10.37%

2020 8.56%

2021 1.97%
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HIGHMARK CAPITAL MANAGEMENT

350 California Street
Suite 1600
San Francisco, CA 94104 
800-582-4734

ABOUT THE ADVISER
HighMark® Capital Management, Inc. (HighMark) has 
over 100 years (including predecessor organizations) of 
institutional money management experience with $8.8 
billion in assets under management and $8.8 billion in 
assets under advisement*. HighMark has a long term 
disciplined approach to money management and 
currently manages assets for a wide array of clients.

ABOUT THE PORTFOLIO MANAGEMENT TEAM
Andrew Brown, CFA®

Senior Portfolio Manager
Investment Experience: since 1994
HighMark Tenure: since 1997
Education: MBA, University of Southern California; 
BA, University of Southern California

Salvatore “Tory” Milazzo III, CFA®

Senior Portfolio Manager
Investment Experience: since 2004
HighMark Tenure: since 2014
Education: BA, Colgate University

J. Keith Stribling, CFA ®

Senior Portfolio Manager
Investment Experience: since 1985
HighMark Tenure: since 1995
Education: BA, Stetson University 

Christiane Tsuda
Senior Portfolio Manager
Investment Experience: since 1987
HighMark Tenure: since 2010
Education: BA, International Christian University, Tokyo

Anne Wimmer, CFA®

Senior Portfolio Manager
Investment Experience: since 1987
HighMark Tenure: since 2007
Education: BA, University of California, Santa Barbara

Asset Allocation Committee
Number of Members: 16
Average Years of Experience: 27
Average Tenure (Years): 15

Manager Review Group
Number of Members: 7
Average Years of Experience: 22
Average Tenure (Years): 10

*Assets under management (“AUM”) include assets for which 
HighMark provides continuous and regular supervisory and 
management services.  Assets under advisement (“AUA”) 
include assets for which HighMark provides certain investment 
advisory services (including, but not limited to, investment 
research and strategies) for client assets of its parent company, 
MUFG Union Bank, N.A.

The performance records shown represent size-weighted composites of tax exempt accounts that meet the following criteria: 
Accounts are managed by HighMark with full investment authority according to the PARS Conservative active and passive 
objectives.

The adviser to the PARS portfolios is US Bank, and HighMark serves as sub-adviser to US Bank to manage these portfolios. 
US Bank may charge clients as much as 0.60% annual management fee based on a sliding scale. US Bank pays HighMark 
60% of the annual management fee for assets sub-advised by HighMark under its sub-advisory agreement with US Bank. 
The 0.36% paid to HighMark, as well as other expenses that may be incurred in the management of the portfolio, will reduce 
the portfolio’s returns. Assuming an investment for five years, a 5% annual total return, and an annual sub-advisory fee rate 
of 0.36% deducted from the assets at market at the end of each year, a $10 million initial value would grow to $12.53 million
after fees (Net-of-Fees) and $12.76 million before fees (Gross-of-Fees). Gross returns are presented before management 
and custodial fees but after all trading expenses and reflect the reinvestment of dividends and other income. A client's return 
will be reduced by the advisory fees and other expenses it may incur as a client. Additional information regarding the firm’s
policies and procedures for calculating and reporting performance results is available upon request. Performance results are 
calculated and presented in U.S. dollars and do not reflect the deduction of investment advisory fees, custody fees, or taxes
but do reflect the deduction of trading expenses. Returns are calculated based on trade-date accounting.

Blended benchmarks represent HighMark’s strategic allocations between equity, fixed income, and cash and are rebalanced 
monthly. Benchmark returns do not reflect the deduction of advisory fees or other expenses of investing but assumes the 
reinvestment of dividends and other earnings. An investor cannot invest directly in an index. The unmanaged S&P 500 Index 
is representative of the performance of large companies in the U.S. stock market. The MSCI EAFE Index is a free float-
adjusted market capitalization index designed to measure developed market equity performance, excluding the U.S. and 
Canada. The MSCI Emerging Markets Index is a free float-adjusted market capitalization index that is designed to measure 
equity market performance in the global emerging markets. The Russell Midcap Index measures the performance of the mid-
cap segment of the U.S. equity universe. The Russell 2000 Index measures the performance of the small-cap segment of the 
U.S. equity universe. The ICE BofA U.S. High Yield Master II Index tracks the performance of below investment grade U.S. 
dollar-denominated corporate bonds publicly issued in the U.S. domestic market. Wilshire REIT index measures U.S. publicly 
traded Real Estate Investment Trusts. The unmanaged  Bloomberg U.S. Aggregate Bond Index is generally representative of 
the U.S. taxable bond market as a whole. The ICE BofA 1-3 Year U.S. Corporate & Government Index tracks the bond 
performance of the ICE BofA U.S. Corporate & Government Index, with a remaining term to final maturity less than 3 years. 
The unmanaged FTSE 1-Month U.S. Treasury Bill Index tracks the yield of the 1-month U.S. Treasury Bill. 

HighMark Capital Management, Inc.  (HighMark), an SEC-registered investment adviser, is a wholly owned subsidiary of 
MUFG Union Bank, N.A. (MUB). HighMark manages institutional separate account portfolios for a wide variety of for-profit 
and nonprofit organizations, public agencies, and public and private retirement plans. MUB, a subsidiary of MUFG Americas 
Holdings Corporation, provides certain services to HighMark and is compensated for these services. Past performance does 
not guarantee future results. Individual account management and construction will vary depending on each client’s 
investment needs and objectives. Investments employing HighMark strategies are NOT insured by the FDIC or by any 
other Federal Government Agency, are NOT Bank deposits, are NOT guaranteed by the Bank or any Bank affiliate, 
and MAY lose value, including possible loss of principal.

350 California Street

Suite 1600

San Francisco, CA 94104

800.582.4734

www.highmarkcapital.com

HOLDINGS

STYLE

Small Cap
2.4%

Interm-Term Bond
61.9%

High Yield
1.1%

Short-Term Bond
18.0%

Large Cap Core
4.2%

Large Cap Growth
1.6%

Mid Cap
1.4%

Intl Stocks
2.4%

Cash
4.7%

Large Cap Value
1.8% Real Estate

0.5%

Holdings are subject to change at the 
discretion of the investment manager.

HighMark Plus (Active) Index Plus (Passive)

Columbia Contrarian Core I3 iShares Core S&P 500 ETF

Vanguard Growth & Income Adm iShares S&P 500 Value ETF

Dodge & Cox Stock Fund iShares S&P 500 Growth ETF

iShares S&P 500 Value ETF iShares Russell Mid-Cap ETF

Harbor Capital Appreciation - Retirement Vanguard Real Estate ETF

T. Rowe Price Growth Stock - I iShares Russell 2000 Value ETF

iShares Russell Mid-Cap ETF iShares Russell 2000 Growth ETF

Vanguard Real Estate ETF iShares Core MSCI EAFE ETF

Undiscovered Managers Behavioral Value-R6 Vanguard FTSE Emerging Markets ETF

Vanguard Small Cap Growth ETF Vanguard Short-Term Invest-Grade Adm

DFA Large Cap International Portfolio iShares Core U.S. Aggregate

Dodge & Cox International Stock Vanguard High-Yield Corp Adm

MFS International Growth - R6 First American Government Obligations Z

Hartford Schroders Emerging Markets Eq

Vanguard Short-Term Invest-Grade Adm

PIMCO High Yield Instl

PIMCO Total Return Fund - Inst

PGIM Total Return Bond - R6

DoubleLine Core Fixed Income - I

First American Government Obligations Z
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PARS DIVERSIFIED PORTFOLIOS

MODERATELY CONSERVATIVE

INVESTMENT OBJECTIVE

ANNUAL RETURNS

ASSET ALLOCATION — MODERATELY CONSERVATIVE PORTFOLIO

Comprehensive Investment Solution
HighMark® Capital Management, Inc.’s (HighMark)
diversified investment portfolios are designed to
balance return expectations with risk tolerance.
Key features include: sophisticated asset allocation
and optimization techniques, four layers of 
diversification (asset class, style, manager, and
security), access to rigorously screened, top tier
money managers, flexible investment options, and
experienced investment management.

Rigorous Manager Due Diligence
Our manager review committee utilizes a rigorous
screening process that searches for investment
managers and styles that have not only produced
above-average returns within acceptable risk 
parameters, but have the resources and commitment 
to continue to deliver these results. We have set high 
standards for our investment managers and funds. 
This is a highly specialized, time consuming
approach dedicated to one goal: competitive and 
consistent performance.

Flexible Investment Options
In order to meet the unique needs of our clients,
we offer access to flexible implementation strategies: 
HighMark Plus utilizes actively managed mutual 
funds while Index Plus utilizes index-based 
securities, including exchange-traded funds. Both 
investment options leverage HighMark’s active asset 
allocation approach.

Risk Management
The portfolio is constructed to control risk through 
four layers of diversification – asset classes (cash, 
fixed income, equity), investment styles (large cap, 
small cap, international, value, growth), managers 
and securities. Disciplined mutual fund selection and 
monitoring process helps to drive return potential 
while reducing portfolio risk.

WHY THE PARS DIVERSIFIED 
MODERATELY CONSERVATIVE PORTFOLIO?

Q2 2022

* Returns less than one year are not annualized. **Breakdown for Blended Benchmark: From 10/1/2012 - Present: 15.5% S&P500, 
3% Russell Mid Cap, 4.5% Russell 2000, 2% MSCI EM (net), 4% MSCI EAFE (net), 49.25% Bloomberg US Agg, 14% ICE BofA 1-
3 Yr US Corp/Gov’t, 1.75% ICE BofA US High Yield Master II, 1% Wilshire REIT, and 5% FTSE 1 Mth US T-Bill. From 4/1/2007 -
9/30/2012: the blended benchmark was 25% S&P 500; 1.5% Russell 2000, 3.5% MSCI EAFE (net), 25% ICE BofA 1-3 Year 
Corp./Govt, 40% Bloomberg US Agg, 5% FTSE 1 Mth US T-Bill. Prior to April 2007, the blended benchmark was 30% S&P 500, 
25% ICE BofA 1-3Yr Corp/Gov, 40% Bloomberg US Agg, and 5% FTSE 1 Mth US T-Bill. 

To provide current income, with 
capital appreciation as a 
secondary objective. The major 
portion of the assets is 
committed to income-producing 
securities. Market fluctuations 
should be expected.

Strategic Range Policy Tactical

Equity 20 - 40% 30% 29%

Fixed Income 50 - 80% 65% 66%

Cash 0 - 20% 5% 5%

ANNUALIZED TOTAL RETURNS (Gross of Investment Management Fees, but Net of 
Embedded Fund Fees)

HighMark Plus Composite (Active)

Current Quarter* -8.10%

Blended Benchmark*,** -7.44%

Year To Date* -12.84%

Blended Benchmark*,** -12.03%

1 Year -11.85%

Blended Benchmark** -10.30%

3 Year 1.82%

Blended Benchmark** 2.07%

5 Year 3.24%

Blended Benchmark** 3.37%

10 Year 4.32%

Blended Benchmark** 4.29%

Index Plus Composite (Passive)

Current Quarter* -7.28%

Blended Benchmark*,** -7.44%

Year To Date* -12.25%

Blended Benchmark*,** -12.03%

1 Year -10.69%

Blended Benchmark** -10.30%

3 Year 1.86%

Blended Benchmark** 2.07%

5 Year 3.14%

Blended Benchmark** 3.37%

10 Year 4.11%

Blended Benchmark** 4.29%

PORTFOLIO FACTS
HighMark Plus (Active)

Composite Inception Date 08/2004

No of Holdings in Portfolio 20

Index Plus (Passive)

Composite Inception Date 05/2005

No of Holdings in Portfolio 13

Efficient Frontier

Risk (Standard Deviation)
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Conservative

Moderately Conservative

Moderate

Capital Appreciation
Balanced

(Gross of Investment Management Fees, but Net of Embedded 
Fund Fees)

HighMark Plus Composite (Active)

2008 -15.37%

2009 18.71%

2010 10.46%

2011 1.75%

2012 10.88%

2013 7.30%

2014 4.41%

2015 0.32%

2016 4.94%

2017 9.56%

2018 -2.60%

2019 13.73%

2020 10.76%

2021 5.15%

Index Plus Composite (Passive)

2008 -12.40%

2009 11.92%

2010 9.72%

2011 3.24%

2012 8.24%

2013 6.78%

2014 5.40%

2015 -0.18%

2016 5.42%

2017 8.08%

2018 -2.33%

2019 13.53%

2020 9.74%

2021 5.33%
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HIGHMARK CAPITAL MANAGEMENT

350 California Street
Suite 1600
San Francisco, CA 94104 
800-582-4734

ABOUT THE ADVISER
HighMark® Capital Management, Inc. (HighMark) has 
over 100 years (including predecessor organizations) of 
institutional money management experience with $8.8 
billion in assets under management and $8.8 billion in 
assets under advisement*. HighMark has a long term 
disciplined approach to money management and 
currently manages assets for a wide array of clients.

ABOUT THE PORTFOLIO MANAGEMENT TEAM
Andrew Brown, CFA®

Senior Portfolio Manager
Investment Experience: since 1994
HighMark Tenure: since 1997
Education: MBA, University of Southern California; 
BA, University of Southern California

Salvatore “Tory” Milazzo III, CFA®

Senior Portfolio Manager
Investment Experience: since 2004
HighMark Tenure: since 2014
Education: BA, Colgate University

J. Keith Stribling, CFA®

Senior Portfolio Manager
Investment Experience: since 1985
HighMark Tenure: since 1995
Education: BA, Stetson University 

Christiane Tsuda
Senior Portfolio Manager
Investment Experience: since 1987
HighMark Tenure: since 2010
Education: BA, International Christian University, Tokyo

Anne Wimmer, CFA®

Senior Portfolio Manager
Investment Experience: since 1987
HighMark Tenure: since 2007
Education: BA, University of California, Santa Barbara

Asset Allocation Committee
Number of Members: 16
Average Years of Experience: 27
Average Tenure (Years): 15

Manager Review Group
Number of Members: 7
Average Years of Experience: 22
Average Tenure (Years): 10

*Assets under management (“AUM”) include assets for which 
HighMark provides continuous and regular supervisory and 
management services.  Assets under advisement (“AUA”) 
include assets for which HighMark provides certain investment 
advisory services (including, but not limited to, investment 
research and strategies) for client assets of its parent company, 
MUFG Union Bank, N.A.

The performance records shown represent a size-weighted composite of tax exempt accounts that meet the following 
criteria: Accounts are managed by HighMark with full investment authority according to the PARS Moderately 
Conservative active and passive objectives.

The adviser to the PARS portfolios is US Bank, and HighMark serves as sub-adviser to US Bank to manage these 
portfolios. US Bank may charge clients as much as 0.60% annual management fee based on a sliding scale. US Bank 
pays HighMark 60% of the annual management fee for assets sub-advised by HighMark under its sub-advisory 
agreement with US Bank. The 0.36% paid to HighMark, as well as other expenses that may be incurred in the 
management of the portfolio, will reduce the portfolio’s returns. Assuming an investment for five years, a 5% annual total 
return, and an annual sub-advisory fee rate of 0.36% deducted from the assets at market at the end of each year, a $10 
million initial value would grow to $12.53 million after fees (Net-of-Fees) and $12.76 million before fees (Gross-of-Fees). 
Gross returns are presented before management and custodial fees but after all trading expenses and reflect the 
reinvestment of dividends and other income. A client's return will be reduced by the advisory fees and other expenses it 
may incur as a client. Additional information regarding the firm’s policies and procedures for calculating and reporting 
performance results is available upon request. Performance results are calculated and presented in U.S. dollars and do 
not reflect the deduction of investment advisory fees, custody fees, or taxes but do reflect the deduction of trading 
expenses. Returns are calculated based on trade-date accounting.

Blended benchmarks represent HighMark’s strategic allocations between equity, fixed income, and cash and are 
rebalanced monthly. Benchmark returns do not reflect the deduction of advisory fees or other expenses of investing but 
assumes the reinvestment of dividends and other earnings. An investor cannot invest directly in an index. The 
unmanaged S&P 500 Index is representative of the performance of large companies in the U.S. stock market. The MSCI 
EAFE Index is a free float-adjusted market capitalization index designed to measure developed market equity 
performance, excluding the U.S. and Canada. The MSCI Emerging Markets Index is a free float-adjusted market 
capitalization index that is designed to measure equity market performance in the global emerging markets. The Russell 
Midcap Index measures the performance of the mid-cap segment of the U.S. equity universe. The Russell 2000 Index 
measures the performance of the small-cap segment of the U.S. equity universe. The ICE BofA U.S. High Yield Master II 
Index tracks the performance of below investment grade U.S. dollar-denominated corporate bonds publicly issued in the 
U.S. domestic market. Wilshire REIT index measures U.S. publicly traded Real Estate Investment Trusts. The unmanaged  
Bloomberg U.S. Aggregate Bond Index is generally representative of the U.S. taxable bond market as a whole. The ICE 
BofA 1-3 Year U.S. Corporate & Government Index tracks the bond performance of the ICE BofA U.S. Corporate & 
Government Index, with a remaining term to final maturity less than 3 years. The unmanaged FTSE 1-Month U.S. 
Treasury Bill Index tracks the yield of the 1-month U.S. Treasury Bill. 

HighMark Capital Management, Inc.  (HighMark), an SEC-registered investment adviser, is a wholly owned subsidiary of 
MUFG Union Bank, N.A. (MUB). HighMark manages institutional separate account portfolios for a wide variety of for-profit 
and nonprofit organizations, public agencies, and public and private retirement plans. MUB, a subsidiary of MUFG 
Americas Holdings Corporation, provides certain services to HighMark and is compensated for these services. Past 
performance does not guarantee future results. Individual account management and construction will vary depending on 
each client’s investment needs and objectives. Investments employing HighMark strategies are NOT insured by the 
FDIC or by any other Federal Government Agency, are NOT Bank deposits, are NOT guaranteed by the Bank or 
any Bank affiliate, and MAY lose value, including possible loss of principal. 

350 California Street

Suite 1600

San Francisco, CA 94104

800.582.4734

www.highmarkcapital.com

HOLDINGS

STYLE

Small Cap 4.4%

Interm-Term Bond
51.5%

High Yield 1.0%

Short-Term Bond
13.5%

Large Cap Core
8.2%

Large Cap Growth
3.3%

Mid Cap 2.7%

Intl Stocks 5.1%

Cash 5.4%

Large Cap Value
3.8%

Real Estate 1.1%

Holdings are subject to change at the 
discretion of the investment manager.

HighMark Plus (Active) Index Plus (Passive)

Columbia Contrarian Core I3 iShares Core S&P 500 ETF

Vanguard Growth & Income Adm iShares S&P 500 Value ETF

Dodge & Cox Stock Fund iShares S&P 500 Growth ETF

iShares S&P 500 Value ETF iShares Russell Mid-Cap ETF

Harbor Capital Appreciation - Retirement Vanguard Real Estate ETF

T. Rowe Price Growth Stock - I iShares Russell 2000 Value ETF

iShares Russell Mid-Cap ETF iShares Russell 2000 Growth ETF

Vanguard Real Estate ETF iShares Core MSCI EAFE ETF

Undiscovered Managers Behavioral Value-R6 Vanguard FTSE Emerging Markets ETF

Vanguard Small Cap Growth ETF Vanguard Short-Term Invest-Grade Adm

DFA Large Cap International Portfolio iShares Core U.S. Aggregate

Dodge & Cox International Stock Vanguard High-Yield Corp Adm

MFS International Growth - R6 First American Government Obligations Z

Hartford Schroders Emerging Markets Eq

Vanguard Short-Term Invest-Grade Adm

PIMCO High Yield Instl

PIMCO Total Return Fund - Inst

PGIM Total Return Bond - R6

DoubleLine Core Fixed Income - I

First American Government Obligations Z
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PARS DIVERSIFIED PORTFOLIOS

MODERATE

INVESTMENT OBJECTIVE

ANNUAL RETURNS

ASSET ALLOCATION — MODERATE PORTFOLIO

Comprehensive Investment Solution
HighMark® Capital Management, Inc.’s (HighMark)
diversified investment portfolios are designed to
balance return expectations with risk tolerance.
Key features include: sophisticated asset allocation
and optimization techniques, four layers of 
diversification (asset class, style, manager, and
security), access to rigorously screened, top tier
money managers, flexible investment options, and
experienced investment management.

Rigorous Manager Due Diligence
Our manager review committee utilizes a rigorous
screening process that searches for investment
managers and styles that have not only produced
above-average returns within acceptable risk 
parameters, but have the resources and commitment 
to continue to deliver these results. We have set high 
standards for our investment managers and funds. 
This is a highly specialized, time consuming
approach dedicated to one goal: competitive and 
consistent performance.

Flexible Investment Options
In order to meet the unique needs of our clients,
we offer access to flexible implementation strategies: 
HighMark Plus utilizes actively managed mutual 
funds while Index Plus utilizes index-based 
securities, including exchange-traded funds. Both 
investment options leverage HighMark’s active asset 
allocation approach.

Risk Management
The portfolio is constructed to control risk through 
four layers of diversification – asset classes (cash, 
fixed income, equity), investment styles (large cap, 
small cap, international, value, growth), managers 
and securities. Disciplined mutual fund selection and 
monitoring process helps to drive return potential 
while reducing portfolio risk.

WHY THE PARS DIVERSIFIED 
MODERATE PORTFOLIO?

Q2 2022

* Returns less than one year are not annualized. **Breakdown for Blended Benchmark: From 10/1/2012 – Present: 26.5% S&P500, 
5% Russell Mid Cap, 7.5% Russell 2000, 3.25% MSCI EM (net), 6% MSCI EAFE (net), 33.50% Bloomberg US Agg, 10% ICE BofA
1-3 Yr US Corp/Gov’t, 1.50% ICE BofA US High Yield Master II, 1.75% Wilshire REIT, and 5% FTSE 1 Mth US T-Bill. From 
4/1/2007 – 9/30/2012: the blended benchmark was 43% S&P 500; 2% Russell 2000, 5% MSCI EAFE (net), 15% ICE BofA 1-3 Year 
Corp./Govt, 30% Bloomberg US Agg, 5% FTSE 1 Mth US T-Bill. Prior to April 2007: the blended benchmark was 50% S&P 500, 
15% ICE BofA 1-3Yr Corp/Gov, 30% Bloomberg US Agg, and 5% FTSE 1 Mth US T-Bill. 

To provide current income and 
moderate capital appreciation.    
It is expected that dividend and 
interest income will comprise a 
significant portion of total return, 
although growth through capital 
appreciation is equally important.

Strategic Range Policy Tactical

Equity 40 - 60% 50% 48%

Fixed Income 40 - 60% 45% 46%

Cash 0 - 20% 5% 6%

ANNUALIZED TOTAL RETURNS (Gross of Investment Management Fees, but Net of 
Embedded Fund Fees)

HighMark Plus Composite (Active)

Current Quarter* -10.16%

Blended Benchmark*,** -9.86%

Year To Date* -14.71%

Blended Benchmark*,** -14.34%

1 Year -12.97%

Blended Benchmark** -11.49%

3 Year 3.51%

Blended Benchmark** 3.77%

5 Year 4.77%

Blended Benchmark** 4.92%

10 Year 6.01%

Blended Benchmark** 6.19%

Index Plus Composite (Passive)

Current Quarter* -9.45%

Blended Benchmark*,** -9.86%

Year To Date* -14.32%

Blended Benchmark*,** -14.34%

1 Year -11.58%

Blended Benchmark** -11.49%

3 Year 3.48%

Blended Benchmark** 3.77%

5 Year 4.59%

Blended Benchmark** 4.92%

10 Year 5.85%

Blended Benchmark** 6.19%

PORTFOLIO FACTS
HighMark Plus (Active)

Composite Inception Date 10/2004

No of Holdings in Portfolio 20

Index Plus (Passive)

Composite Inception Date 05/2006

No of Holdings in Portfolio 13

Efficient Frontier

Risk (Standard Deviation)
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Conservative

Moderately Conservative

Moderate

Capital Appreciation
Balanced

(Gross of Investment Management Fees, but Net of Embedded 
Fund Fees)

HighMark Plus Composite (Active)

2008 -22.88%

2009 21.47%

2010 12.42%

2011 0.55%

2012 12.25%

2013 13.06%

2014 4.84%

2015 0.14%

2016 6.45%

2017 13.19%

2018 -4.03%

2019 17.71%

2020 12.92%

2021 9.31%

Index Plus Composite (Passive)

2008 -18.14%

2009 16.05%

2010 11.77%

2011 2.29%

2012 10.91%

2013 12.79%

2014 5.72%

2015 -0.52%

2016 7.23%

2017 11.59%

2018 -4.03%

2019 17.52%

2020 11.23%

2021 10.18%
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HIGHMARK CAPITAL MANAGEMENT

350 California Street
Suite 1600
San Francisco, CA 94104 
800-582-4734

ABOUT THE ADVISER
HighMark® Capital Management, Inc. (HighMark) has 
over 100 years (including predecessor organizations) of 
institutional money management experience with $8.8 
billion in assets under management and $8.8 billion in 
assets under advisement*. HighMark has a long term 
disciplined approach to money management and 
currently manages assets for a wide array of clients.

ABOUT THE PORTFOLIO MANAGEMENT TEAM
Andrew Brown, CFA®

Senior Portfolio Manager
Investment Experience: since 1994
HighMark Tenure: since 1997
Education: MBA, University of Southern California; 
BA, University of Southern California

Salvatore “Tory” Milazzo III, CFA®

Senior Portfolio Manager
Investment Experience: since 2004
HighMark Tenure: since 2014
Education: BA, Colgate University

J. Keith Stribling, CFA®

Senior Portfolio Manager
Investment Experience: since 1985
HighMark Tenure: since 1995
Education: BA, Stetson University 

Christiane Tsuda
Senior Portfolio Manager
Investment Experience: since 1987
HighMark Tenure: since 2010
Education: BA, International Christian University, Tokyo

Anne Wimmer, CFA®

Senior Portfolio Manager
Investment Experience: since 1987
HighMark Tenure: since 2007
Education: BA, University of California, Santa Barbara

Asset Allocation Committee
Number of Members: 16
Average Years of Experience: 27
Average Tenure (Years): 15

Manager Review Group
Number of Members: 7
Average Years of Experience: 22
Average Tenure (Years): 10

*Assets under management (“AUM”) include assets for which 
HighMark provides continuous and regular supervisory and 
management services.  Assets under advisement (“AUA”) 
include assets for which HighMark provides certain investment 
advisory services (including, but not limited to, investment 
research and strategies) for client assets of its parent company, 
MUFG Union Bank, N.A.

The performance records shown represent size-weighted composites of tax exempt accounts that meet the following 
criteria: Accounts are managed by HighMark with full investment authority according to the PARS Moderate active and 
passive objectives.

The adviser to the PARS portfolios is US Bank, and HighMark serves as sub-adviser to US Bank to manage these 
portfolios. US Bank may charge clients as much as 0.60% annual management fee based on a sliding scale. US Bank pays 
HighMark 60% of the annual management fee for assets sub-advised by HighMark under its sub-advisory agreement with 
US Bank. The 0.36% paid to HighMark, as well as other expenses that may be incurred in the management of the portfolio, 
will reduce the portfolio’s returns. Assuming an investment for five years, a 5% annual total return, and an annual sub-
advisory fee rate of 0.36% deducted from the assets at market at the end of each year, a $10 million initial value would 
grow to $12.53 million after fees (Net-of-Fees) and $12.76 million before fees (Gross-of-Fees). Gross returns are presented 
before management and custodial fees but after all trading expenses and reflect the reinvestment of dividends and other 
income. A client's return will be reduced by the advisory fees and other expenses it may incur as a client. Additional 
information regarding the firm’s policies and procedures for calculating and reporting performance results is available upon 
request. Performance results are calculated and presented in U.S. dollars and do not reflect the deduction of investment 
advisory fees, custody fees, or taxes but do reflect the deduction of trading expenses. Returns are calculated based on 
trade-date accounting.

Blended benchmarks represent HighMark’s strategic allocations between equity, fixed income, and cash and are 
rebalanced monthly. Benchmark returns do not reflect the deduction of advisory fees or other expenses of investing but 
assumes the reinvestment of dividends and other earnings. An investor cannot invest directly in an index. The unmanaged 
S&P 500 Index is representative of the performance of large companies in the U.S. stock market. The MSCI EAFE Index is 
a free float-adjusted market capitalization index designed to measure developed market equity performance, excluding the 
U.S. and Canada. The MSCI Emerging Markets Index is a free float-adjusted market capitalization index that is designed to 
measure equity market performance in the global emerging markets. The Russell Midcap Index measures the performance 
of the mid-cap segment of the U.S. equity universe. The Russell 2000 Index measures the performance of the small-cap 
segment of the U.S. equity universe. The ICE BofA U.S. High Yield Master II Index tracks the performance of below 
investment grade U.S. dollar-denominated corporate bonds publicly issued in the U.S. domestic market. Wilshire REIT 
index measures U.S. publicly traded Real Estate Investment Trusts. The unmanaged  Bloomberg U.S. Aggregate Bond 
Index is generally representative of the U.S. taxable bond market as a whole. The ICE BofA 1-3 Year U.S. Corporate & 
Government Index tracks the bond performance of the ICE BofA U.S. Corporate & Government Index, with a remaining 
term to final maturity less than 3 years. The unmanaged FTSE 1-Month U.S. Treasury Bill Index tracks the yield of the 1-
month U.S. Treasury Bill. 

HighMark Capital Management, Inc.  (HighMark), an SEC-registered investment adviser, is a wholly owned subsidiary of 
MUFG Union Bank, N.A. (MUB). HighMark manages institutional separate account portfolios for a wide variety of for-profit 
and nonprofit organizations, public agencies, and public and private retirement plans. MUB, a subsidiary of MUFG 
Americas Holdings Corporation, provides certain services to HighMark and is compensated for these services. Past 
performance does not guarantee future results. Individual account management and construction will vary depending on 
each client’s investment needs and objectives. Investments employing HighMark strategies are NOT insured by the 
FDIC or by any other Federal Government Agency, are NOT Bank deposits, are NOT guaranteed by the Bank or any 
Bank affiliate, and MAY lose value, including possible loss of principal. 

350 California Street

Suite 1600

San Francisco, CA 94104

800.582.4734

www.highmarkcapital.com

HOLDINGS

STYLE

Small Cap
7.3%

Interm-Term Bond
34.8%

High Yield
1.0%

Short-Term Bond
10.7%

Large Cap Core
14.0%

Large Cap Growth
5.6%

Mid Cap
4.5%

Intl Stocks
7.9%

Cash
6.0%

Large Cap Value
6.4%

Real Estate
1.8%

Holdings are subject to change at the 
discretion of the investment manager.

HighMark Plus (Active) Index Plus (Passive)

Columbia Contrarian Core I3 iShares Core S&P 500 ETF

Vanguard Growth & Income Adm iShares S&P 500 Value ETF

Dodge & Cox Stock Fund iShares S&P 500 Growth ETF

iShares S&P 500 Value ETF iShares Russell Mid-Cap ETF

Harbor Capital Appreciation - Retirement Vanguard Real Estate ETF

T. Rowe Price Growth Stock - I iShares Russell 2000 Value ETF

iShares Russell Mid-Cap ETF iShares Russell 2000 Growth ETF

Vanguard Real Estate ETF iShares Core MSCI EAFE ETF

Undiscovered Managers Behavioral Value-R6 Vanguard FTSE Emerging Markets ETF

Vanguard Small Cap Growth ETF Vanguard Short-Term Invest-Grade Adm

DFA Large Cap International Portfolio iShares Core U.S. Aggregate

Dodge & Cox International Stock Vanguard High-Yield Corp Adm

MFS International Growth - R6 First American Government Obligations Z

Hartford Schroders Emerging Markets Eq

Vanguard Short-Term Invest-Grade Adm

PIMCO High Yield Instl

PIMCO Total Return Fund - Inst

PGIM Total Return Bond - R6

DoubleLine Core Fixed Income - I

First American Government Obligations Z
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PARS DIVERSIFIED PORTFOLIOS

BALANCED

INVESTMENT OBJECTIVE

ANNUAL RETURNS

ASSET ALLOCATION — BALANCED PORTFOLIO

Comprehensive Investment Solution
HighMark® Capital Management, Inc.’s (HighMark)
diversified investment portfolios are designed to
balance return expectations with risk tolerance.
Key features include: sophisticated asset allocation
and optimization techniques, four layers of 
diversification (asset class, style, manager, and
security), access to rigorously screened, top tier
money managers, flexible investment options, and
experienced investment management.

Rigorous Manager Due Diligence
Our manager review committee utilizes a rigorous
screening process that searches for investment
managers and styles that have not only produced
above-average returns within acceptable risk 
parameters, but have the resources and commitment 
to continue to deliver these results. We have set high 
standards for our investment managers and funds. 
This is a highly specialized, time consuming
approach dedicated to one goal: competitive and 
consistent performance.

Flexible Investment Options
In order to meet the unique needs of our clients,
we offer access to flexible implementation strategies: 
HighMark Plus utilizes actively managed mutual 
funds while Index Plus utilizes index-based 
securities, including exchange-traded funds. Both 
investment options leverage HighMark’s active asset 
allocation approach.

Risk Management
The portfolio is constructed to control risk through 
four layers of diversification – asset classes (cash, 
fixed income, equity), investment styles (large cap, 
small cap, international, value, growth), managers 
and securities. Disciplined mutual fund selection and 
monitoring process helps to drive return potential 
while reducing portfolio risk.

WHY THE PARS DIVERSIFIED 
BALANCED PORTFOLIO?

Q2 2022

* Returns less than one year are not annualized. **Breakdown for Blended Benchmark: From 10/1/2012 – Present: 32% S&P500, 6% 
Russell Mid Cap, 9% Russell 2000, 4% MSCI EM (net), 7% MSCI EAFE (net), 27% Bloomberg US Agg, 6.75% ICE BofA 1-3 Yr US 
Corp/Gov’t, 1.25% ICE BofA US High Yield Master II, 2% Wilshire REIT, and 5% FTSE 1 Mth US T-Bill. From 4/1/2007 –
9/30/2012: the blended benchmark was 51% S&P 500; 3% Russell 2000, 6% MSCI EAFE (net), 5% ICE BofA 1-3 Year Corp./Govt, 
30% Bloomberg US Agg, 5% FTSE 1 Mth US T-Bill. Prior to April 2007: the blended benchmark was 60% S&P 500, 5% ICE BofA
1-3Yr Corp/Gov, 30% Bloomberg US Agg, and 5% FTSE 1 Mth US T-Bill.

To provide growth of principal 
and income. While dividend and 
interest income are an important 
component of the objective’s 
total return, it is expected that 
capital appreciation will 
comprise a larger portion of the 
total return.

Strategic Range Policy Tactical

Equity 50 – 70% 60% 57%

Fixed Income 30 – 50% 35% 36%

Cash 0 – 20% 5% 7%

ANNUALIZED TOTAL RETURNS
(Gross of Investment Management Fees, but Net of 
Embedded Fund Fees)

HighMark Plus Composite (Active)

Current Quarter* -11.24%

Blended Benchmark*,** -11.09%

Year To Date* -15.71%

Blended Benchmark*,** -15.55%

1 Year -13.63%

Blended Benchmark** -12.19%

3 Year 4.28%

Blended Benchmark** 4.58%

5 Year 5.51%

Blended Benchmark** 5.67%

10 Year 6.90%

Blended Benchmark** 7.13%

Index Plus Composite (Passive)

Current Quarter* -10.66%

Blended Benchmark*,** -11.09%

Year To Date* -15.47%

Blended Benchmark*,** -15.55%

1 Year -12.17%

Blended Benchmark** -12.19%

3 Year 4.28%

Blended Benchmark** 4.58%

5 Year 5.26%

Blended Benchmark** 5.67%

10 Year 6.68%

Blended Benchmark** 7.13%

PORTFOLIO FACTS
HighMark Plus (Active)

Composite Inception Date 10/2006

No of Holdings in Portfolio 20

Index Plus (Passive)

Composite Inception Date 10/2007

No of Holdings in Portfolio 13

Efficient Frontier

Risk (Standard Deviation)
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Conservative

Moderately Conservative

Moderate

Capital Appreciation
Balanced

(Gross of Investment Management Fees, but Net of Embedded 
Fund Fees)

HighMark Plus Composite (Active)

2008 -25.72%

2009 21.36%

2010 14.11%

2011 -0.46%

2012 13.25%

2013 16.61%

2014 4.70%

2015 0.04%

2016 6.81%

2017 15.46%

2018 -4.88%

2019 19.85%

2020 13.85%

2021 11.44%

Index Plus Composite (Passive)

2008 -23.22%

2009 17.62%

2010 12.76%

2011 1.60%

2012 11.93%

2013 15.63%

2014 6.08%

2015 -0.81%

2016 8.26%

2017 13.39%

2018 -5.05%

2019 19.59%

2020 12.07%

2021 12.63%
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HIGHMARK CAPITAL MANAGEMENT

350 California Street
Suite 1600
San Francisco, CA 94104 
800-582-4734

ABOUT THE ADVISER
HighMark® Capital Management, Inc. (HighMark) has 
over 100 years (including predecessor organizations) of 
institutional money management experience with $8.8 
billion in assets under management and $8.8 billion in 
assets under advisement*. HighMark has a long term 
disciplined approach to money management and 
currently manages assets for a wide array of clients.

ABOUT THE PORTFOLIO MANAGEMENT TEAM
Andrew Brown, CFA®

Senior Portfolio Manager
Investment Experience: since 1994
HighMark Tenure: since 1997
Education: MBA, University of Southern California; 
BA, University of Southern California

Salvatore “Tory” Milazzo III, CFA®

Senior Portfolio Manager
Investment Experience: since 2004
HighMark Tenure: since 2014
Education: BA, Colgate University

J. Keith Stribling, CFA®

Senior Portfolio Manager
Investment Experience: since 1985
HighMark Tenure: since 1995
Education: BA, Stetson University 

Christiane Tsuda
Senior Portfolio Manager
Investment Experience: since 1987
HighMark Tenure: since 2010
Education: BA, International Christian University, Tokyo

Anne Wimmer, CFA®

Senior Portfolio Manager
Investment Experience: since 1987
HighMark Tenure: since 2007
Education: BA, University of California, Santa Barbara

Asset Allocation Committee
Number of Members: 16
Average Years of Experience: 27
Average Tenure (Years): 15

Manager Review Group
Number of Members: 7
Average Years of Experience: 22
Average Tenure (Years): 10

*Assets under management (“AUM”) include assets for which 
HighMark provides continuous and regular supervisory and 
management services.  Assets under advisement (“AUA”) 
include assets for which HighMark provides certain investment 
advisory services (including, but not limited to, investment 
research and strategies) for client assets of its parent company, 
MUFG Union Bank, N.A.

The performance records shown represent size-weighted composites of tax exempt accounts that meet the following criteria: 
Accounts are managed by HighMark with full investment authority according to the PARS Balanced active and passive 
objectives.

The composite name has been changed from PARS Balanced/Moderately Aggressive to PARS Balanced on 5/1/2013. The 
adviser to the PARS portfolios is US Bank, and HighMark serves as sub-adviser to US Bank to manage these portfolios. US 
Bank may charge clients as much as 0.60% annual management fee based on a sliding scale. US Bank pays HighMark 60% 
of the annual management fee for assets sub-advised by HighMark under its sub-advisory agreement with US Bank. The 
0.36% paid to HighMark, as well as other expenses that may be incurred in the management of the portfolio, will reduce the 
portfolio’s returns. Assuming an investment for five years, a 5% annual total return, and an annual sub-advisory fee rate of 
0.36% deducted from the assets at market at the end of each year, a $10 million initial value would grow to $12.53 million 
after fees (Net-of-Fees) and $12.76 million before fees (Gross-of-Fees). Gross returns are presented before management 
and custodial fees but after all trading expenses and reflect the reinvestment of dividends and other income. A client's return 
will be reduced by the advisory fees and other expenses it may incur as a client. Additional information regarding the firm’s
policies and procedures for calculating and reporting performance results is available upon request. Performance results are 
calculated and presented in U.S. dollars and do not reflect the deduction of investment advisory fees, custody fees, or taxes
but do reflect the deduction of trading expenses. Returns are calculated based on trade-date accounting.

Blended benchmarks represent HighMark’s strategic allocations between equity, fixed income, and cash and are rebalanced 
monthly. Benchmark returns do not reflect the deduction of advisory fees or other expenses of investing but assumes the 
reinvestment of dividends and other earnings. An investor cannot invest directly in an index. The unmanaged S&P 500 Index 
is representative of the performance of large companies in the U.S. stock market. The MSCI EAFE Index is a free float-
adjusted market capitalization index designed to measure developed market equity performance, excluding the U.S. and 
Canada. The MSCI Emerging Markets Index is a free float-adjusted market capitalization index that is designed to measure 
equity market performance in the global emerging markets. The Russell Midcap Index measures the performance of the mid-
cap segment of the U.S. equity universe. The Russell 2000 Index measures the performance of the small-cap segment of the 
U.S. equity universe. The ICE BofA U.S. High Yield Master II Index tracks the performance of below investment grade U.S. 
dollar-denominated corporate bonds publicly issued in the U.S. domestic market. Wilshire REIT index measures U.S. publicly 
traded Real Estate Investment Trusts. The unmanaged  Bloomberg U.S. Aggregate Bond Index is generally representative of 
the U.S. taxable bond market as a whole. The ICE BofA 1-3 Year U.S. Corporate & Government Index tracks the bond 
performance of the ICE BofA U.S. Corporate & Government Index, with a remaining term to final maturity less than 3 years. 
The unmanaged FTSE 1-Month U.S. Treasury Bill Index tracks the yield of the 1-month U.S. Treasury Bill. 

HighMark Capital Management, Inc. (HighMark), an SEC-registered investment adviser, is a wholly owned subsidiary of 
MUFG Union Bank, N.A. (MUB). HighMark manages institutional separate account portfolios for a wide variety of for-profit 
and nonprofit organizations, public agencies, and public and private retirement plans. MUB, a subsidiary of MUFG Americas 
Holdings Corporation, provides certain services to HighMark and is compensated for these services. Past performance does 
not guarantee future results. Individual account management and construction will vary depending on each client’s 
investment needs and objectives. Investments employing HighMark strategies are NOT insured by the FDIC or by any 
other Federal Government Agency, are NOT Bank deposits, are NOT guaranteed by the Bank or any Bank affiliate, 
and MAY lose value, including possible loss of principal.

350 California Street

Suite 1600

San Francisco, CA 94104

800.582.4734

www.highmarkcapital.com

HOLDINGS

STYLE
Small Cap

8.6%

Interm-Term Bond
27.6%

High Yield
0.9%

Short-Term Bond
7.5%Large Cap Core

17.0%

Large Cap Growth
6.8%

Mid Cap
5.5%

Intl Stocks
9.4%

Cash
7.0%

Large Cap Value
7.7%

Real Estate
2.0%

Holdings are subject to change at the 
discretion of the investment manager.

HighMark Plus (Active) Index Plus (Passive)

Columbia Contrarian Core I3 iShares Core S&P 500 ETF

Vanguard Growth & Income Adm iShares S&P 500 Value ETF

Dodge & Cox Stock Fund iShares S&P 500 Growth ETF

iShares S&P 500 Value ETF iShares Russell Mid-Cap ETF

Harbor Capital Appreciation - Retirement Vanguard Real Estate ETF

T. Rowe Price Growth Stock - I iShares Russell 2000 Value ETF

iShares Russell Mid-Cap ETF iShares Russell 2000 Growth ETF

Vanguard Real Estate ETF iShares Core MSCI EAFE ETF

Undiscovered Managers Behavioral Value-R6 Vanguard FTSE Emerging Markets ETF

Vanguard Small Cap Growth ETF Vanguard Short-Term Invest-Grade Adm

DFA Large Cap International Portfolio iShares Core U.S. Aggregate

Dodge & Cox International Stock Vanguard High-Yield Corp Adm

MFS International Growth - R6 First American Government Obligations Z

Hartford Schroders Emerging Markets Eq

Vanguard Short-Term Invest-Grade Adm

PIMCO High Yield Instl

PIMCO Total Return Fund - Inst

PGIM Total Return Bond - R6

DoubleLine Core Fixed Income - I

First American Government Obligations Z
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PARS DIVERSIFIED PORTFOLIOS

CAPITAL APPRECIATION

INVESTMENT OBJECTIVE

ANNUAL RETURNS

ASSET ALLOCATION — CAPITAL APPRECIATION PORTFOLIO

Comprehensive Investment Solution
HighMark® Capital Management, Inc.’s (HighMark)
diversified investment portfolios are designed to
balance return expectations with risk tolerance.
Key features include: sophisticated asset allocation
and optimization techniques, four layers of 
diversification (asset class, style, manager, and
security), access to rigorously screened, top tier
money managers, flexible investment options, and
experienced investment management.

Rigorous Manager Due Diligence
Our manager review committee utilizes a rigorous
screening process that searches for investment
managers and styles that have not only produced
above-average returns within acceptable risk 
parameters, but have the resources and commitment 
to continue to deliver these results. We have set high 
standards for our investment managers and funds. 
This is a highly specialized, time consuming
approach dedicated to one goal: competitive and 
consistent performance.

Flexible Investment Options
In order to meet the unique needs of our clients,
we offer access to flexible implementation strategies: 
HighMark Plus utilizes actively managed mutual 
funds while Index Plus utilizes index-based 
securities, including exchange-traded funds. Both 
investment options leverage HighMark’s active asset 
allocation approach.

Risk Management
The portfolio is constructed to control risk through 
four layers of diversification – asset classes (cash, 
fixed income, equity), investment styles (large cap, 
small cap, international, value, growth), managers 
and securities. Disciplined mutual fund selection and 
monitoring process helps to drive return potential 
while reducing portfolio risk.

WHY THE PARS DIVERSIFIED 
CAPITAL APPRECIATION PORTFOLIO?

Q2 2022

* Returns less than one year are not annualized. **Breakdown for Blended Benchmark: 39.5% S&P500, 7.5% Russell Mid Cap, 
10.5% Russell 2000, 5.25% MSCI EM (net), 10.25% MSCI EAFE (net), 16% Bloomberg US Agg, 3% ICE BofA 1-3 Yr US 
Corp/Gov’t, 1% ICE BofA US High Yield Master II, 2% Wilshire REIT, and 5% FTSE 1 Mth US T-Bill. 

To provide growth of principal.  
The major portion of the assets 
are invested in equity securities 
and market fluctuations are 
expected.

Strategic Range Policy Tactical

Equity 65 - 85% 75% 72%

Fixed Income 10 - 30% 20% 20%

Cash 0 - 20% 5% 8%

ANNUALIZED TOTAL RETURNS
(Gross of Investment Management Fees, but Net of 
Embedded Fund Fees)

Consolidated Composite

Current Quarter* -12.59%

Blended Benchmark*,** -12.84%

Year To Date* -17.12%

Blended Benchmark*,** -17.27%

1 Year -14.04%

Blended Benchmark** -13.26%

3 Year 5.30%

Blended Benchmark** 5.59%

5 Year 6.42%

Blended Benchmark** 6.60%

10 Year 8.03%

Blended Benchmark** 8.36%

PORTFOLIO FACTS
Consolidated Composite

Composite Inception Date 01/2009

No of Holdings in Portfolio 20

Efficient Frontier

Risk (Standard Deviation)

R
e

w
a

rd
 (

R
a

te
 o

f R
e

tu
rn

)

Conservative

Moderately Conservative

Moderate

Capital Appreciation
Balanced

(Gross of Investment Management Fees, but Net of Embedded 
Fund Fees)

Consolidated Composite

2008 N/A

2009 23.77%

2010 12.95%

2011 -1.35%

2012 13.87%

2013 20.33%

2014 6.05%

2015 -0.26%

2016 8.79%

2017 16.72%

2018 -5.82%

2019 22.62%

2020 14.50%

2021 14.96%
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HIGHMARK CAPITAL MANAGEMENT

350 California Street
Suite 1600
San Francisco, CA 94104 
800-582-4734

ABOUT THE ADVISER
HighMark® Capital Management, Inc. (HighMark) has 
over 100 years (including predecessor organizations) of 
institutional money management experience with $8.8 
billion in assets under management and $8.8 billion in 
assets under advisement*. HighMark has a long term 
disciplined approach to money management and 
currently manages assets for a wide array of clients.

ABOUT THE PORTFOLIO MANAGEMENT TEAM
Andrew Brown, CFA®

Senior Portfolio Manager
Investment Experience: since 1994
HighMark Tenure: since 1997
Education: MBA, University of Southern California; 
BA, University of Southern California

Salvatore “Tory” Milazzo III, CFA®

Senior Portfolio Manager
Investment Experience: since 2004
HighMark Tenure: since 2014
Education: BA, Colgate University

J. Keith Stribling, CFA®

Senior Portfolio Manager
Investment Experience: since 1985
HighMark Tenure: since 1995
Education: BA, Stetson University 

Christiane Tsuda
Senior Portfolio Manager
Investment Experience: since 1987
HighMark Tenure: since 2010
Education: BA, International Christian University, Tokyo

Anne Wimmer, CFA®

Senior Portfolio Manager
Investment Experience: since 1987
HighMark Tenure: since 2007
Education: BA, University of California, Santa Barbara

Asset Allocation Committee
Number of Members: 16
Average Years of Experience: 27
Average Tenure (Years): 15

Manager Review Group
Number of Members: 7
Average Years of Experience: 22
Average Tenure (Years): 10

*Assets under management (“AUM”) include assets for which 
HighMark provides continuous and regular supervisory and 
management services.  Assets under advisement (“AUA”) 
include assets for which HighMark provides certain investment 
advisory services (including, but not limited to, investment 
research and strategies) for client assets of its parent company, 
MUFG Union Bank, N.A.

The performance records shown represent a size-weighted composite of tax exempt accounts that meet the following 
criteria: Accounts are managed by HighMark with full investment authority according to the PARS Capital Appreciation 
active and passive objectives.

The adviser to the PARS portfolios is US Bank, and HighMark serves as sub-adviser to US Bank to manage these 
portfolios. US Bank may charge clients as much as 0.60% annual management fee based on a sliding scale. US Bank pays 
HighMark 60% of the annual management fee for assets sub-advised by HighMark under its sub-advisory agreement with 
US Bank. The 0.36% paid to HighMark, as well as other expenses that may be incurred in the management of the portfolio, 
will reduce the portfolio’s returns. Assuming an investment for five years, a 5% annual total return, and an annual sub-
advisory fee rate of 0.36% deducted from the assets at market at the end of each year, a $10 million initial value would grow
to $12.53 million after fees (Net-of-Fees) and $12.76 million before fees (Gross-of-Fees). Gross returns are presented 
before management and custodial fees but after all trading expenses and reflect the reinvestment of dividends and other 
income. A client's return will be reduced by the advisory fees and other expenses it may incur as a client. Additional 
information regarding the firm’s policies and procedures for calculating and reporting performance results is available upon 
request. Performance results are calculated and presented in U.S. dollars and do not reflect the deduction of investment 
advisory fees, custody fees, or taxes but do reflect the deduction of trading expenses. Returns are calculated based on 
trade-date accounting.

Blended benchmarks represent HighMark’s strategic allocations between equity, fixed income, and cash and are 
rebalanced monthly. Benchmark returns do not reflect the deduction of advisory fees or other expenses of investing but 
assumes the reinvestment of dividends and other earnings. An investor cannot invest directly in an index. The unmanaged 
S&P 500 Index is representative of the performance of large companies in the U.S. stock market. The MSCI EAFE Index is 
a free float-adjusted market capitalization index designed to measure developed market equity performance, excluding the 
U.S. and Canada. The MSCI Emerging Markets Index is a free float-adjusted market capitalization index that is designed to 
measure equity market performance in the global emerging markets. The Russell Midcap Index measures the performance 
of the mid-cap segment of the U.S. equity universe. The Russell 2000 Index measures the performance of the small-cap 
segment of the U.S. equity universe. The ICE BofA U.S. High Yield Master II Index tracks the performance of below 
investment grade U.S. dollar-denominated corporate bonds publicly issued in the U.S. domestic market. Wilshire REIT 
index measures U.S. publicly traded Real Estate Investment Trusts. The unmanaged  Bloomberg U.S. Aggregate Bond 
Index is generally representative of the U.S. taxable bond market as a whole. The ICE BofA 1-3 Year U.S. Corporate & 
Government Index tracks the bond performance of the ICE BofA U.S. Corporate & Government Index, with a remaining term 
to final maturity less than 3 years. The unmanaged FTSE 1-Month U.S. Treasury Bill Index tracks the yield of the 1-month 
U.S. Treasury Bill. 

HighMark Capital Management, Inc.  (HighMark), an SEC-registered investment adviser, is a wholly owned subsidiary of 
MUFG Union Bank, N.A. (MUB). HighMark manages institutional separate account portfolios for a wide variety of for-profit 
and nonprofit organizations, public agencies, and public and private retirement plans. MUB, a subsidiary of MUFG Americas 
Holdings Corporation, provides certain services to HighMark and is compensated for these services. Past performance 
does not guarantee future results. Individual account management and construction will vary depending on each client’s 
investment needs and objectives. Investments employing HighMark strategies are NOT insured by the FDIC or by any 
other Federal Government Agency, are NOT Bank deposits, are NOT guaranteed by the Bank or any Bank affiliate, 
and MAY lose value, including possible loss of principal. 

350 California Street

Suite 1600

San Francisco, CA 94104

800.582.4734

www.highmarkcapital.com

HOLDINGS

STYLE

Small Cap
10.0%

Interm-Term Bond
16.1%

High Yield
0.8%

Short-Term Bond
3.3%

Large Cap Core
21.5%Large Cap Growth

8.3%

Mid Cap
6.9%

Intl Stocks
13.2%

Cash
8.5%

Large Cap Value
9.4%

Real Estate
2.0%

Holdings are subject to change at the 
discretion of the investment manager.

HighMark Plus (Active) Index Plus (Passive)

Columbia Contrarian Core I3 iShares Core S&P 500 ETF

Vanguard Growth & Income Adm iShares S&P 500 Value ETF

Dodge & Cox Stock Fund iShares S&P 500 Growth ETF

iShares S&P 500 Value ETF iShares Russell Mid-Cap ETF

Harbor Capital Appreciation – Retirement Vanguard Real Estate ETF

T. Rowe Price Growth Stock - I iShares Russell 2000 Value ETF

iShares Russell Mid-Cap ETF iShares Russell 2000 Growth ETF

Vanguard Real Estate ETF iShares Core MSCI EAFE ETF

Undiscovered Managers Behavioral Value-R6 Vanguard FTSE Emerging Markets ETF

Vanguard Small Cap Growth ETF Vanguard Short-Term Invest-Grade Adm

DFA Large Cap International Portfolio iShares Core U.S. Aggregate

Dodge & Cox International Stock Vanguard High-Yield Corp Adm

MFS International Growth - R6 First American Government Obligations Z

Hartford Schroders Emerging Markets Eq

Vanguard Short-Term Invest-Grade Adm

PIMCO High Yield Instl

PIMCO Total Return Fund - Inst

PGIM Total Return Bond - R6

DoubleLine Core Fixed Income - I

First American Government Obligations Z
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Municipal Water District of Orange County 
REVENUE / CASH RECEIPT REPORT 

August 2022 

WATER REVENUES 

Date From Description Amount 
8/02/2022 City of La Palma June 2022 Water deliveries 1,461.17 

8/02/2022 South Coast Water District June 2022 Water deliveries 519,881.08 

8/04/2022 City of La Habra June 2022 Water deliveries 44,068.71 

8/05/2022 City of Brea June 2022 Water deliveries 18,071.78 

8/05/2022 City of Seal Beach June 2022 Water deliveries 42,761.67 

8/08/2022 City of Buena Park June 2022 Water deliveries 268,368.04 

8/08/2022 Serrano Water District June 2022 Water deliveries 289,155.44 

8/08/2022 Trabuco Canyon Water District June 2022 Water deliveries 93,851.45 

8/11/2022 East Orange Co Water District June 2022 Water deliveries 939,707.25 

8/12/2022 City of Garden Grove June 2022 Water deliveries 647,181.21 

8/12/2022 City of Orange June 2022 Water deliveries 1,183,799.11 

8/12/2022 Santa Margarita Water District June 2022 Water deliveries 2,603,779.70 

8/12/2022 Santa Margarita Water District (ID9) June 2022 Water deliveries 686,819.55 

8/15/2022 City of Fountain Valley June 2022 Water deliveries 10,405.78 

8/15/2022 El Toro Water District June 2022 Water deliveries 816,509.78 

8/15/2022 Golden State Water Company June 2022 Water deliveries 663,175.77 

8/15/2022 Irvine Ranch Water District June 2022 Water deliveries 4,049,936.88 

8/15/2022 Laguna Beach County Water District June 2022 Water deliveries 352,008.76 

8/15/2022 Moulton Niguel Water District June 2022 Water deliveries 2,426,476.35 

8/15/2022 Orange County Water District June 2022 Water deliveries 2,803,038.71 

8/15/2022 Yorba Linda Water District June 2022 Water deliveries 442,023.05 

8/25/2022 City of Westminster July 2022 Water deliveries 14,362.84 

8/26/2022 City of Brea July 2022 Water deliveries 16,099.41 

8/26/2022 City of Huntington Beach July 2022 Water deliveries 1,203,816.97 

8/29/2022 City of Newport Beach July 2022 Water deliveries 256,319.62 

8/30/2022 Serrano Water District July 2022 Water deliveries 182,679.04 

8/30/2022 Trabuco Canyon Water District July 2022 Water deliveries 199,548.76 

8/31/2022 City of Fountain Valley July 2022 Water deliveries 7,715.56 

TOTAL WATER REVENUES $ 20,783,023.44 

Item 2a
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Municipal Water District of Orange County 
REVENUE / CASH RECEIPT REPORT 

August2022 

MISCELLANEOUS REVENUES 

Date 
8/04/2022 
8/11/2022 
8/02/2022 
8/04/2022 
8/22/2022 
8/29/2022 
8/30/2022 
8/08/2022 
8/22/2022 
8/29/2022 
8/29/2022 
8/29/2022 
8/08/2022 
8/02/2022 
8/02/2022 
8/15/2022 
8/15/2022 
8/29/2022 
8/31/2022 
8/08/2022 
8/19/2022 
8/26/2022 
8/29/2022 
8/04/2022 
8/22/2022 
8/31/2022 
8/08/2022 
8/15/2022 
8/22/2022 
8/04/2022 
8/12/2022 
8/18/2022 
8/22/2022 
8/22/2022 
8/29/2022 
8/08/2022 
8/11/2022 
8/12/2022 
8/15/2022 
8/22/2022 
8/29/2022 
8/08/2022 
8/08/2022 
8/15/2022 
8/04/2022 
8/22/2022 
8/25/2022 
8/29/2022 
8/02/2022 
8/02/2022 
8/02/2022 
8/02/2022 
8/02/2022 
8/02/2022 
8/05/2022 
8/08/2022 
8/08/2022 
8/08/2022 
8/08/2022 
8/11/2022 
8/26/2022 

From 
Paypal 
Independent Special Dist of OC 
WePay 
Salton Sea Authority 
Laguna Beach County Water District 
Laguna Beach County Water District 
Riverside Unified School District 
Irvine Ranch Water District 
OC's Credit Union 
Hazen and Sawyer 
Mesa Water District 
Yorba Linda Water District 
Joan Finnegan 
Kari Seckel 
Keith Lyon 
Steve Hedges 
Stan Sprague 
Keith Lyon 
Patricia Meszaros 
US Bank Custodial Account 
us Bank Custodial Account 
US Bank Custodial Account 
us Bank 
ACWA-JPIA 
Melissa Haley 
US Bank 
Trabuco Canyon Water District 
Irvine Ranch Water District 
Clty of La Habra 
Cfty of Fountain Valley 
City of Brea 
City of Westminster 
City of Buena Park 
Laguna Beach County Water District 
City of Newport Beach 
City of Orange 
Mesa Water District 
City of San Clemente 
Irvine Ranch Water District 
Laguna Beach County Water District 
Moulton Niguel Water District 
City of Anaheim 
Moulton Niguel Water District 
Department of Water Resources 
City of Fountain Valley 
East Orange Co Water District 
City of Westminster 
City of Fountain Valley 
City of La Palma 
City of Orange 
El Toro Water District 
Santa Margarita Water District 
Santa Margarita Water District (109) 
South Coast Water District 
City of Huntington Beach 
City of Buena Park 
City of Garden Grove 
Irvine Ranch Water District 
Laguna Beach County Water District 
Mesa Water District 
City of San Clemente 

Description 
7/28/2022 ISDOC Luncheon 
7/28/2022 ISDOC Luncheon reimbursement 
9/16/2022 QC Water Summit registration 
9/16/2022 OC Water Summit registration 
9/16/2022 OC Water Summit registration 
9/16/2022 OC Water Summlt registration 
9/16/2022 OC Water Summit registration 
9/16/2022 oc Water Summit sponsorship 
9/16/2022 OC Water Summit sponsorship 
9/16/2022 OC Water Summit sponsorship 
9/16/2022 QC Water Summit sponsorship 
9/16/2022 QC Water Summit sponsorship 
Jul-Aug 2022 Vision COBRA insurance 
August 2022 Retiree Health insurance 
August 2022 Retiree Health insurance 
Aug-Dec 2022 Retiree Health insurance 
September 2022 Retiree Health insurance 
September 2022 Retiree Health insurance 
September 2022 Retiree Health Insurance 
Capltal One and Goldman Sachs Interest payment 
JP Morgan Chase and Societe Generate Interest payment 
Bank of America and FHLB Interest payment 
CAL Card rebate check 
2022 Wellness grant 
Movie tickets 
Monthly Interest 
June 2022 Smartlmer rebate program 
June 2022 Smartlmer rebate program 
May 2022 Turf Removal rebate program 
June 2022 Turf Removal rebate program 
June 2022 Turf Removal rebate program 
June 2022 Turf Removal rebate program 
June 2022 Turf Removal rebate program 
June 2022 Turf Removal rebate program 
June 2022 Turf Removal rebate program 
June 2022 Turf Removal and Spray to Drip rebate program 
June 2022 Turf Removal and Spray to Drip rebate program 
June 2022 Turf Removal and Spray to Drip rebate program 
June 2022 Turf Removal and Spray to Drip rebate program 
June 2022 So Cal Watersmart rebate program 
June 2022 So Cal Watersmart rebate program 
Dedicated Irrigation Meters Measurement Program FY 2021-22 
Dedicated Irrigation Meters Measurement Program FY 2021-22 
Jan-Mar 2022 Integrated Regional Watershed Management 
Leak Detection Shared Services Elections FY 2021-22 
Water Loss Control Shared Services FY 2022-23 
Water Loss Control Technical Assistance CY 2022 
Water Loss Control Technical Assistance CY 2022 
FY 2022-23 Annual Retail Service Connection Charge 
FY 2022-23 Annual Retail Service Connection Charge 
FY 2022-23 Annual Retail Service Connection Charge 
FY 2022-23 Annual Retail Service Connection Charge 
FY 2022-23 Annual Retail Service Connection Charge 
FY 2022-23 Annual Retail Service Connection Charge 
FY 2022-23 Annual Retail Service Connection Charge 
FY 2022-23 Annual Retail Service Connection Charge 
FY 2022-23 Annual Retail Service Connection Charge 
FY 2022-23 Annual Retail Service Connection Charge 
FY 2022-23 Annual Retail Service Connection Charge 
FY 2022-23 Annual Retail Service Connection Charge 
FY 2022-23 Annual Retail Service Connection Charge 

Amount 
525.89 

1,271.84 
8,510.52 

140.00 
280.00 
140.00 
560.00 

7,600.00 
2,000.00 
1,600.00 
7,500.00 
1,600.00 

48.26 
179.55 
179.55 
272.00 
179.55 
179.55 

43.08 
6,979.14 
2,250.00 
1,468.75 

576.44 
1,360.00 

54.00 
5.69 
9.27 

209.97 
222.00 
777.00 
444.00 
111.00 
333.00 
111.00 
111.00 

1,469.19 
1,443.00 

22,833.00 
3,539.14 

65.00 
2,800.00 

28,458.45 
136,585.00 

35,966.06 
419.00 

3,600.00 
11,210.00 
23,680.00 
53,369.45 

403,066.30 
116,223.82 
669,437.48 
132,312.78 
163,770.48 
667,252.41 
235,206.44 
416,225.56 

1,422,286.10 
105,225.22 
298,585.72 
214,442.16 
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Municipal Water District of Orange County 
REVENUE I CASH RECEIPT REPORT 

August2022 

MISCELLANEOUS REVENUES 

Date 
8/29/2022 
8/29/2022 
8/29/2022 
8/22/2022 
8/02/2022 
8/22/2022 
8/29/2022 
8/29/2022 
8/29/2022 
8/12/2022 
8/19/2022 

From 
City of Newport Beach 
Golden State Water Company 
Serrano Water District 
Metropolitan Water District 
WRDofSoCal 
Laguna Beach County Water District 
lrvlne Ranch Water District 
Mesa Water District 
South Coast Water District 
SOCWA 

City of Fullerton 

Description 
FY 2022-23 Choice Programs Billing invoice 
FY 2022-23 Choice Programs Billing Invoice 
FY 2022-23 Choice Programs Billing Invoice 
WEEA Sponsorship FY 2022-23 
WEEA Sponsorship FY 2022-23 
WEROC Emergency supplies for COVID-19 
WEROC Emergency supplies for COVID-19 
WEROC Emergency supplies for COVID-19 
WEROC Emergency supplies for COVID-19 
WEROC Funding for FY 2022-23 
WEROC Funding for FY 2022-23 

Amount 
4,212.05 
6,875.04 

893,05 
5,000.00 
2,500.00 

294.00 
3,528.00 
1,470.00 
1,764.00 

20,493.48 
20,493.48 

TOTAL MISCELLANEOUS REVENUES $ 5,284,826.91 
TOTAL REVENUES $ 26.0671850.35 

foP?<t2� 
Robert J. Hunter, General Ma�ger 
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MUNICIPAL WATER DIST OF ORANGE COUNTY

PARS Post-Employment Benefits Trust 7/1/2022 to 7/31/2022

Hilary Chumpitazi

Accounting Manager

Municipal Water Dist of Orange County

18700 Ward Street

Fountain Valley, CA 92708

Account Summary

Source 7/1/2022 Contributions Earnings Expenses Distributions Transfers 7/31/2022

OPEB 1001 $2,408,599.26 $0.00 $113,441.99 $1,207.55 $0.00 $0.00 $2,520,833.70

PENSION 1002 $847,653.04 $0.00 $39,923.39 $424.98 $0.00 $0.00 $887,151.45

Totals $3,256,252.30 $0.00 $153,365.38 $1,632.53 $0.00 $0.00 $3,407,985.15

Investment Selection
Source

OPEB

PENSION

Investment Objective
Source

OPEB

PENSION

Investment Return

Source 1-Month 3-Months 1-Year 3-Years 5-Years 10-Years

OPEB 4.71% -0.39% -9.20% 4.88% 5.39% 6.50% 10/26/2011

PENSION 4.71% -0.39% -9.22% 4.86% - - 7/31/2018

Information as provided by US Bank, Trustee for PARS;  Not FDIC Insured;  No Bank Guarantee;  May Lose Value

Headquarters - 4350 Von Karman Ave., Suite 100, Newport Beach, CA 92660     800.540.6369     Fax 949.250.1250     www.pars.org

Account balances are inclusive of Trust Administration, Trustee and Investment Management fees

Annualized Return

Investment Return:  Annualized rate of return is the return on an investment over a period other than one year multiplied or divided to give a comparable one-year return.

Past performance does not guarantee future results.  Performance returns may not reflect the deduction of applicable fees, which could reduce returns.  Information is deemed reliable but may be subject to change.

The dual goals of the Moderate Strategy are growth of principal and income. It is expected that dividend and interest income will comprise a 

significant portion of total return, although growth through capital appreciation is equally important. The portfolio will be allocated between equity 

and fixed income investments.

Account Report for the Period

Balance as of 

Moderate HighMark PLUS

Balance as of

The dual goals of the Moderate Strategy are growth of principal and income. It is expected that dividend and interest income will comprise a 

significant portion of total return, although growth through capital appreciation is equally important. The portfolio will be allocated between equity 

and fixed income investments.

Moderate HighMark PLUS

Plan's Inception Date

Item 2f
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MUNICIPAL WATER DISTRICT OF ORANGE COUNTY 

COMBINED FINANCIAL STATEMENTS 

AND  

BUDGET COMPARATIVE 

JULY 1, 2022 THRU JULY 31, 2022 

      Item 3
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Municipal Water District of Orange County
Combined Balance Sheet

As of July 31, 2022

Amount
ASSETS

Cash in Bank 108,317.54

Investments 14,227,756.20

Accounts Receivable 43,658,363.74

Accounts Receivable - Other 504,866.79

Accrued Interest Receivable 38,068.49

Prepaids/Deposits 482,663.83

Leasehold Improvements 7,006,849.74

Furniture, Fixtures & Equipment 879,762.51

Less:  Accumulated Depreciation (3,753,825.12)

TOTAL ASSETS 63,152,823.72

LIABILITIES AND FUND BALANCES

LIABILITIES

Accounts Payable 38,900,008.47

Accounts Payable - Other 157.50

Accrued Salaries and Benefits Payable 598,916.95

Other Liabilities 1,103,356.38

Unearned Revenue 1,079,649.00

TOTAL LIABILITIES 41,682,088.30

FUND BALANCES

Unrestricted Fund Balances

Designated Reserves

General Operations 3,738,505.00

Grant & Project Cash Flow 1,500,000.00

Election Expense 461,678.00

Building Repair 436,542.00

OPEB 297,147.00
Total Designated Reserves 6,433,872.00

General Fund 5,866,738.42
General Fund Capital   83,747.32

WEROC 159,687.58

WEROC Capital 298,199.80
Total Unrestricted Fund Balances 12,842,245.12

Excess Revenue over Expenditure

Operating Fund 8,457,478.33

Other Funds 171,011.97

TOTAL FUND BALANCES 21,470,735.42

TOTAL LIABILITIES AND FUND BALANCES 63,152,823.72
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Municipal Water District of Orange County
Revenues and Expenditures Budget Comparative Report

July  1, 2022 thru July 31, 2022
General Fund

Month to Date Year to Date Annual Budget % Used Encumbrance
Budget

Remaining

REVENUES

Retail Connection Charge 8,885,401.25 8,885,401.25 8,885,401.25 100.00% 0.00 0.00
Ground Water Customer Charge 367,806.00 367,806.00 367,805.72 100.00% 0.00 (0.28)

Water Rate Revenues 9,253,207.25 9,253,207.25 9,253,206.97 100.00% 0.00 (0.28)

Interest Revenue 19,575.98 19,575.98 145,971.00 13.41% 0.00 126,395.02

Subtotal 9,272,783.23 9,272,783.23 9,399,177.97 98.66% 0.00 126,394.74

Choice Programs 0.00 0.00 1,757,951.87 0.00% 0.00 1,757,951.87
Miscellaneous Income 0.00 0.00 3,000.00 0.00% 0.00 3,000.00
Transfer-In from Reserve 0.00 0.00 457,061.00 0.00% 0.00 457,061.00

Subtotal 0.00 0.00 2,218,012.87 0.00% 0.00 2,218,012.87

TOTAL REVENUES 9,272,783.23 9,272,783.23 11,617,190.84 79.82% 0.00 2,344,407.61
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Municipal Water District of Orange County
Revenues and Expenditures Budget Comparative Report

July  1, 2022 thru July 31, 2022
General Fund

Month to Date Year to Date Annual Budget % Used Encumbrance
Budget

Remaining

EXPENSES

Salaries & Wages 364,526.84 364,526.84 4,429,129.50 8.23% 0.00 4,064,602.66
Salaries & Wages - Grant Recovery 0.00 0.00 (20,000.00) 0.00% 0.00 (20,000.00)
Director's Compensation 22,920.10 22,920.10 275,041.20 8.33% 0.00 252,121.10
MWD Representation 10,150.33 10,150.33 157,166.40 6.46% 0.00 147,016.07
Employee Benefits 115,001.46 115,001.46 1,441,831.24 7.98% 0.00 1,326,829.78
CalPers Unfunded Liability Contribution 0.00 0.00 207,000.00 0.00% 0.00 207,000.00
Director's Benefits 9,050.19 9,050.19 132,976.50 6.81% 0.00 123,926.31
Health Insurance for Retirees 3,773.10 3,773.10 94,554.00 3.99% 0.00 90,780.90
Training Expense 0.00 0.00 53,000.00 0.00% 0.00 53,000.00
Tuition Reimbursement 0.00 0.00 5,000.00 0.00% 0.00 5,000.00
Temporary Help Expense 0.00 0.00 5,000.00 0.00% 0.00 5,000.00

Personnel Expenses 525,422.02 525,422.02 6,780,698.84 7.75% 0.00 6,255,276.82

Engineering Expense 17,359.00 17,359.00 410,000.00 4.23% 215,125.50 177,515.50
Legal Expense 7,236.00 7,236.00 235,750.00 3.07% 14,587.50 213,926.50
Audit Expense 7,000.00 7,000.00 35,000.00 20.00% 24,500.00 3,500.00
Professional Services 49,589.40 49,589.40 1,516,256.00 3.27% 814,109.66 652,556.94

Professional Fees 81,184.40 81,184.40 2,197,006.00 3.70% 1,068,322.66 1,047,498.94

Conference - Staff 1,155.00 1,155.00 56,205.00 2.05% 0.00 55,050.00
Conference - Directors 159.00 159.00 23,905.00 0.67% 0.00 23,746.00
Travel & Accom. - Staff 2,390.65 2,390.65 90,325.00 2.65% 0.00 87,934.35
Travel & Accom. - Directors 0.00 0.00 32,900.00 0.00% 0.00 32,900.00

Travel & Conference 3,704.65 3,704.65 203,335.00 1.82% 0.00 199,630.35

Membership/Sponsorship 57,885.25 57,885.25 145,847.00 39.69% 0.00 87,961.75
CDR Support 14,365.50 14,365.50 57,462.00 25.00% 43,096.50 0.00

Dues & Memberships 72,250.75 72,250.75 203,309.00 35.54% 43,096.50 87,961.75

Business Expense 0.00 0.00 2,500.00 0.00% 0.00 2,500.00
Office Maintenance 6,555.94 6,555.94 151,400.00 4.33% 84,244.06 60,600.00
Building Repair & Maintenance 749.45 749.45 22,056.00 3.40% 9,728.85 11,577.70
Storage Rental & Equipment Lease 58.22 58.22 1,800.00 3.23% 741.78 1,000.00
Office Supplies 660.69 660.69 35,000.00 1.89% 4,402.56 29,936.75
Supplies - Water Loss Control 325.67 325.67 4,000.00 8.14% 0.00 3,674.33
Postage/Mail Delivery 658.46 658.46 11,300.00 5.83% 2,201.04 8,440.50
Subscriptions & Books 0.00 0.00 1,000.00 0.00% 0.00 1,000.00
Reproduction Expense 1,718.25 1,718.25 84,000.00 2.05% 6,500.00 75,781.75
Maintenance - Computers 922.17 922.17 7,000.00 13.17% 651.56 5,426.27
Software Purchase 3,721.79 3,721.79 95,093.00 3.91% 6,546.11 84,825.10
Software Support 5,148.94 5,148.94 55,615.00 9.26% 0.00 50,466.06
Computers and Equipment 1,663.48 1,663.48 43,950.00 3.78% 0.00 42,286.52
Maintenance Expense 0.00 0.00 6,000.00 0.00% 0.00 6,000.00
Automotive Expense 26.13 26.13 13,500.00 0.19% 0.00 13,473.87
Vehicle Expense 1,277.28 1,277.28 7,343.00 17.39% 0.00 6,065.72
Toll Road Charges 0.00 0.00 2,100.00 0.00% 0.00 2,100.00
Insurance Expense 13,977.65 13,977.65 140,000.00 9.98% 0.00 126,022.35
Utilities - Telephone 2,997.50 2,997.50 43,690.00 6.86% 1,254.33 39,438.17
Bank Fees 452.34 452.34 2,600.00 17.40% 0.00 2,147.66
Miscellaneous Expense 3,260.36 3,260.36 69,520.00 4.69% 3,960.00 62,299.64
MWDOC's Contrb. to WEROC 24,690.87 24,690.87 296,290.00 8.33% 0.00 271,599.13
Depreciation Expense 7,951.31 7,951.31 0.00 0.00% 0.00 (7,951.31)

Other Expenses 76,816.50 76,816.50 1,095,757.00 7.01% 120,230.29 898,710.21

Election Expense 0.00 0.00 300,728.00 0.00% 0.00 300,728.00
Capital Aquisition 55,926.58 55,926.58 113,280.00 49.37% 98,903.32 (41,549.90)
Building Expense 0.00 0.00 723,077.00 0.00% 16,937.00 706,140.00

TOTAL EXPENSES 815,304.90 815,304.90 11,617,190.84 7.02% 1,347,489.77 9,454,396.17

NET INCOME (LOSS) 8,457,478.33 8,457,478.33 0.00 0.00% (1,347,489.77) (7,109,988.56)
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Municipal Water District of Orange County
Revenues and Expenditures Budget Comparative Report

Water Fund
July  1, 2022 thru July 31, 2022

Month to Date Year to Date Annual Budget % Used
Budget

Remaining

WATER REVENUES

Water Sales 17,262,832.00 17,262,832.00 157,620,717.70 10.95% 140,357,885.70
Readiness to Serve Charge 1,014,376.45 1,014,376.45 11,142,354.00 9.10% 10,127,977.55
Capacity Charge CCF 449,264.86 449,264.86 5,396,060.00 8.33% 4,946,795.14
SCP/SAC Pipeline Surcharge 18,854.96 18,854.96 318,000.00 5.93% 299,145.04
Interest Revenue 0.00 0.00 4,547.00 0.00% 4,547.00

TOTAL WATER REVENUES 18,745,328.27 18,745,328.27 174,481,678.70 10.74% 155,736,350.43

WATER PURCHASES

Water Sales 17,262,832.00 17,262,832.00 157,620,717.70 10.95% 140,357,885.70
Readiness to Serve Charge 1,014,376.31 1,014,376.31 11,142,354.00 9.10% 10,127,977.69
Capacity Charge CCF 449,265.00 449,265.00 5,396,060.00 8.33% 4,946,795.00
SCP/SAC Pipeline Surcharge 18,854.96 18,854.96 318,000.00 5.93% 299,145.04

TOTAL WATER PURCHASES 18,745,328.27 18,745,328.27 174,477,131.70 10.74% 155,731,803.43

EXCESS OF REVENUE OVER
EXPENDITURE

0.00 0.00 4,547.00 0.00% 4,547.00
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Municipal Water District of Orange County

July  1, 2022 thru July 31, 2022

Revenues and Expenditures Budget Comparative Report
Water Use Efficiency

Year to Date Actual Annual Budget % Used

Spray To Drip Conversion
Revenues 1,554.00 434,927.51 0.36%
Expenses 3,748.01 434,927.51 0.86%

Excess of Revenues over Expenditures (2,194.01) 0.00

Member Agency Administered Pass-Thru
Revenues 0.00 255,000.00 0.00%
Expenses 0.00 255,000.00 0.00%

Excess of Revenues over Expenditures 0.00 0.00

ULFT Rebate Program
Revenues 0.00 1,000.00 0.00%
Expenses 0.00 1,000.00 0.00%

Excess of Revenues over Expenditures 0.00 0.00

HECW Rebate Program
Revenues 203.08 60,000.00 0.34%
Expenses 0.00 60,000.00 0.00%

Excess of Revenues over Expenditures 203.08 0.00

CII Rebate Program
Revenues 0.00 2,000.00 0.00%
Expenses 0.00 2,000.00 0.00%

Excess of Revenues over Expenditures 0.00 0.00

Turf Removal Program
Revenues 192,390.77 6,061,364.00 3.17%
Expenses 266,580.59 6,061,364.00 4.40%

Excess of Revenues over Expenditures (74,189.82) 0.00

Comprehensive Landscape (CLWUE)
Revenues 0.00 321,700.00 0.00%
Expenses 0.00 321,700.00 0.00%

Excess of Revenues over Expenditures 0.00 0.00

Recycled Water Program
Revenues 0.00 50,000.00 0.00%
Expenses 0.00 50,000.00 0.00%

Excess of Revenues over Expenditures 0.00 0.00

WSIP - Industrial Program
Revenues 0.00 32,645.00 0.00%
Expenses 0.00 32,645.00 0.00%

Excess of Revenues over Expenditures 0.00 0.00

Land Design Program
Revenues 45,545.15 331,303.00 13.75%
Expenses 44,809.10 331,303.00 13.53%

Excess of Revenues over Expenditures 736.05 0.00

Pressure Regulation Program
Revenues 0.00 26,960.50 0.00%
Expenses 0.00 26,960.50 0.00%

Excess of Revenues over Expenditures 0.00 0.00

Rotating Nozzle
Revenues 0.00 1,750.00 0.00%
Expenses 0.00 1,750.00 0.00%

Excess of Revenues over Expenditures 0.00 0.00

Dedicated Irrigation Meters Measurement Project (DIMM)
Revenues 0.00 966,624.00 0.00%
Expenses 0.00 966,624.00 0.00%

Excess of Revenues over Expenditures 0.00 0.00
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Municipal Water District of Orange County

July  1, 2022 thru July 31, 2022

Revenues and Expenditures Budget Comparative Report
Water Use Efficiency

Year to Date Actual Annual Budget % Used

Total WUE Projects
Revenues 239,693.00 8,545,274.01 2.80%
Expenses 315,137.70 8,545,274.01 3.69%

Excess of Revenues over Expenditures (75,444.70) 0.00

WEROC
Revenues 294,341.89 565,941.00 52.01%
Expenses 48,255.43 565,941.00 8.53%

Excess of Revenues over Expenditures 246,086.46 0.00
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Budgeted (Y/N):   Budgeted amount:   Core __ Choice __ 

Action item amount:   Line item:   

Fiscal Impact (explain if unbudgeted):   
 

 

  
 Item No. 4 

 
 

DISCUSSION ITEM 
September 14, 2022 

 
TO: Administration & Finance Committee 
 (Directors Seckel, Thomas, Dick) 
 
FROM: Robert Hunter, General Manager 
 
 Staff Contact:  Joe Berg, Charles Busslinger 
 
SUBJECT: ECONOMIC ANALYSIS OF STATE’S PROPOSED WATER USE 

EFFICIENCY STANDARDS 
 
STAFF RECOMMENDATION 
 
Staff recommends the Administration & Finance Committee review the draft report and the 
presentation. (The slide presentation will be posted after the meeting.) 
 
COMMITTEE RECOMMENDATION 
 
Committee recommends (To be determined at Committee Meeting) 
 
 
DETAILED REPORT 
 
MWDOC staff have been partnering with SMWD staff and consultants Water Systems 
Consulting (WSC) and M.Cubed on an economic analysis of proposed State Water Use 
Efficiency Standards. The 2018 Legislation on Water Conservation and Drought Planning, 
which includes Senate Bill 606 and Assembly Bill 1668 (2018 Legislation), instituted a new 
approach for the establishment, monitoring, and enforcement of long-term water use targets 
for the state’s retail urban water suppliers.   

The analysis of the water use impacts and expected compliance costs associated with the 
proposed statewide urban water use efficiency (WUE) standards was conducted in 
conjunction with creation of a customized version of the California Department of Water 
Resources Urban Water Use Objective Analyzer1 (Model) to evaluate the proposed 
standards in terms of water use reduction requirements, compliance costs, and feasibility. 

                                            
1 This model was originally developed by M.Cubed to analyze alternative Standards for indoor and 
outdoor residential water use. 

Page 62 of 220



 Page 2 
 
The analysis also evaluates the relative impact of the standards on Disadvantaged 
Communities (DACs). 

The 2018 Legislation requires the State of California Department of Water Resources 
(DWR), in coordination with the State Water Board, develop the recommended standards 
for each of four water use categories: 

• Indoor residential uses 
• Outdoor residential uses 
• Non-residential landscape uses served by dedicated irrigation meters (DIMs), and 
• Water losses from the utility’s distribution system 

The allowances for each of these water uses are to be based on water use efficiency 
standards which are yet to be adopted by the State Water Resources Control Board (State 
Water Board). While DWR has not yet submitted its formal recommendations to the State 
Water Board, the Standards are expected to be become more restrictive. 
 
Attached to this write-up is the draft report on the economic analysis of proposed State 
Water Use Efficiency Standards. Please note that this issue and the pending standards 
are currently actively under development; therefore this analysis is based upon the 
best available information at this time. 
 
Key findings of this analysis include: 

• The long-term standards result in markedly different reduction requirements and net 
compliance costs across water suppliers;  

• The State’s focus on the statewide average impact of the proposed standards, 
masks potential supplier-level concerns in terms of technical feasibility, cost-
effectiveness, and fairness of the urban water use standards; 

• The State Water Board’s draft water loss standards require very substantial 
reductions in distribution system water losses. Distribution system water losses 
overall account for just 6% of current urban water uses. The magnitude of the impact 
of the mandated reductions varies substantially for water suppliers statewide; with a 
third of suppliers having no reduction requirement, while nearly a third of suppliers 
have water loss reduction requirements greater than 50%. 

A complete list of the net costs to comply for Orange County agencies, the Metropolitan 
Water District service area, and water suppliers statewide are included in the draft report 
and the presentation. 
 
David Mitchell of M.Cubed will present an overview of the analysis and the findings at 
today’s meeting. The slide presentation will be posted to the MWDOC website after the 
meeting. 
 
Next steps include finalizing the report and completing the web interface portion of the 
project to allow agencies access to the customized Water Use Objective Analyzer for their 
own evaluation and planning efforts.  
 
Attachment: Draft Water Use Efficiency Standards Economic Analysis report 
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Executive Summary  
This section introduces the purpose of the 

report, provides background on the urban 

water use standards, and summarizes the 

report’s primary findings. 
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Introduction and Purpose 

The purpose of this report is to document an analysis of the water use impacts and expected 

compliance costs associated with the proposed statewide urban water use efficiency (WUE) 

standards. This report was prepared in conjunction with a customized version of the California 

Department of Water Resources Urban Water Use Objective Analyzer1 (Model) to evaluate the 

proposed standards in terms of water use reduction requirements, compliance costs, and 

feasibility. In addition, this report evaluates the relative impact of the standards on 

Disadvantaged Communities (DACs) using DWR’s DAC Mapping Tool and dataset in 

combination with the Nicholas Institute of Environmental Policy Solutions Water Affordability 

Dashboard. Details regarding enhancements made to the Model, including new modules, data 

sources, and data quality assurance procedures, used to evaluate the economic impact of the 

Standards for compliance with the urban water use objective (UWUO) can be found in Appendix 

C. Background on development of the standards and UWUO is provided below. 

High-Level Summary of Key Findings 

Reduction Requirements 

Key findings in terms of expected reduction requirements under the long-term standards are as 

follows: 

 The long-term standards result in markedly different reduction requirements across 

suppliers. At one end of the spectrum, nearly 40% of suppliers have either no reduction 

requirement or a very modest reduction requirement (less than 5%). At the other end of 

the spectrum, nearly a quarter of suppliers have reduction requirements exceeding 20% 

and 11% of suppliers have reduction requirements exceeding 30%. 

 

 Aggregate reduction requirements are fairly modest: 11% statewide, 8% within 

Metropolitan Water District’s service area, and 7% within Orange County. Focusing on 

the average effect, however, masks potential supplier-level concerns in terms of 

technical feasibility, cost-effectiveness, and fairness of the urban water use standards.  

 

 The Potable Reuse Bonus Incentive plays an important role in mitigating reduction 

requirements in Southern California, and particularly in Orange County. Absent this 

adjustment to supplier UWUOs, Orange County’s aggregate reduction requirement, for 

example, would nearly double from 7% to 13%. 

 

                                                

1 This model was originally developed by M.Cubed to analyze alternative standards for indoor and 
outdoor residential water use. 
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 Within Orange County, reduction requirements range from 0 to 27%, with an average 

reduction requirement of 7%. Absent the Potable Reuse Bonus Incentive, the average 

and maximum reduction requirements for Orange County suppliers would increase to 

13% and 32%, respectively. 

 

 The State Water Board’s draft water loss standards require very substantial reductions in 

distribution system water losses: 29% statewide, 17% within Metropolitan Water 

District’s service area, and 16% within Orange County. Although distribution system 

water losses account for just 6% of current urban water uses, the mandated reduction in 

distribution system water losses comprises a fifth of the statewide reduction requirement. 

 

 The variation in water loss reduction requirements across suppliers is extreme. A third of 

suppliers have no reduction requirement while nearly a third have reduction 

requirements greater than 50%. 

 

 Whether such large reductions in real water loss will prove to be feasible and cost-

effective is an open question. According to water loss data suppliers annually submit to 

DWR, roughly 30% have unavoidable annual real water losses (UARL) exceeding their 

real water loss target. Since UARL is used to measure the lowest technically achievable 

real losses, it would seem that the draft water loss standards may not be technically 

feasible for 3 in 10 urban retail water suppliers. 

 

 Within Orange County, water loss reduction requirements range from 0 to 53%, with an 

average reduction requirement of 16%. Reduction requirements are greater than 30% 

for ten suppliers and greater than 40% for three suppliers. Reducing water loss by these 

magnitudes will present a herculean task for these suppliers. 

Net Compliance Cost 

Key findings in terms of net cost to comply with the long-term standards are as follows: 

 At the state level, net compliance cost is $351 million annually (in 2022 dollars). This 

consists of outlays totaling $584 million/year to reduce urban water uses and avoided 

water production costs of $223 million/year. 

 

 On a per connection basis, net compliance cost is $39/connection/year at the state level. 

In Southern California, net compliance cost is less than half this amount. The difference 

is due to higher reported variable production costs and lower reduction requirement per 

connection in Southern California compared to other parts of the state. 

 

 As with reduction requirements, net compliance costs vary significantly across suppliers. 

At one extreme, just over 40% of suppliers have either zero or negative net compliance 

costs. At the other extreme, more than a fifth of suppliers have net compliance costs in 
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excess of $100/connection/year and almost one in ten (36 suppliers) have net 

compliance costs in excess of $200/connection/year. 

 

 Within Orange County, net compliance costs range from -$15/Connection/Year to 

$102/Connection/Year, with an average cost of $16/Connection/Year. Thirteen suppliers 

have negative net compliance costs and 16 have positive net compliance costs. Six 

suppliers have net compliance costs exceeding $50/Connection/Year. 

 

 Net compliance cost as a percentage of typical water bills for Orange County suppliers 

range from -3 to 19%. Net compliance cost is greater than 10% of the typical bill amount 

for three suppliers and it approaches 20% for two suppliers. These results indicate that 

the long-term standards have the potential to significantly impact water service costs for 

some urban retail water suppliers. 

Disadvantaged Community Impacts 

Key findings in terms of impacts of the long-term standards on DACs are as follows: 

 This study defines high DAC prevalence suppliers as those in the top 25% of the 

distribution in terms of the percentage of their service area DWR has designated as 

DAC. This percentage ranges from 44-100% for high DAC prevalence suppliers and 

from 0-44% for low to moderate DAC prevalence suppliers. 

 

 The long-term standards result in reduction requirements that, on average, are 

proportionately greater for high DAC prevalence suppliers. The average reduction 

requirement for high DAC prevalence suppliers is 45% greater than for low to moderate 

DAC prevalence suppliers – 15.9% versus 11.0%. 

 

 Similar results obtain with respect to net compliance cost. The average net compliance 

cost for high DAC prevalence suppliers is 70% greater than for low to moderate DAC 

prevalence suppliers -- $83.10/connection/year versus $48.80/connection/year. 

 

 The differences in average reduction requirement and net compliance cost between the 

high DAC prevalence and low to moderate DAC prevalence supplier groups are 

statistically significant at better than the 99% level of statistical confidence. 

 

Urban Water Use Efficiency Standards and Water Use 

Objective 

The 2018 Legislation on Water Conservation and Drought Planning, which includes Senate Bill 

606 and Assembly Bill 1668 (2018 Legislation), instituted a new approach for the establishment, 

monitoring, and enforcement of long-term water use targets for the state’s retail urban water 
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suppliers (California Water Code (WC) §§10609-10609.38).2 An urban retail water supplier is 

defined by WC §10608.12 as a supplier, either publicly or privately owned, that directly provides 

potable municipal water to more than 3,000 connections or that supplies more than 3,000 acre-

feet (AF) of potable water annually at retail for municipal purposes. Presently, there are about 

400 municipal water utilities classified as urban retail water suppliers. These utilities supply 

water to approximately 93% of the state’s population. The 2018 Legislation does not apply to 

small retail water systems (i.e., less than 3,000 connections or less than 3,000 AF of potable 

water deliveries annually) or to self-supplied end users, nor does it apply to wholesale water 

providers. The 2018 Legislation does not directly establish water use objectives for individual 

end users. Instead, it sets an aggregate target for each urban retail water supplier. It is left to 

the supplier to determine the best way to meet its target. 

Urban Water Use Efficiency Standards 

Each urban retail water supplier’s target will be calculated as the sum of allowances for indoor 

and outdoor residential uses, dedicated irrigation meter uses, and real water loss as 

demonstrated in Table ES-1. This target is equivalent to a supplier’s UWUO. Collectively, these 

end-uses of water will be referred to as regulated urban water uses throughout this report. 

Table ES-1. Urban Water Use Objective 

Urban Water Use Objective1 

Indoor residential uses 

Outdoor residential uses 

Dedicated irrigation meter use (DIMs)2 

Real water loss3 

Notes: 

1 Urban Water Use Objective refers to an urban retail water supplier’s target and is based on the 

summation of the listed water uses above. 

2 Non-residential landscape uses served by dedicated irrigation meters. 

3 Water losses from the utility’s distribution system. 

 

The allowances for each of these water uses are to be based on water use efficiency standards 

to be adopted by the State Water Resources Control Board (State Water Board). The indoor 

                                                
2 The 2018 Legislation calls the long-term water use targets Urban Water Use Objectives (UWUO). This 
report uses the terms Urban Water Use Objective, UWUO, and water use target interchangeably. 
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residential standard, for example, will set a level of per capita daily indoor water use deemed to 

be efficient by the state. A supplier’s allowance for indoor residential uses will then be calculated 

as the product of this standard and the residential population it serves. For example, if the 

supplier has a residential population of 100,000 and the indoor residential standard is 50 gallons 

per capita day (GPCD), its residential indoor allowance would be 5 million gallons per day 

(MGD) or about 5,600 AF per year. It would add this volume to the allowances for the other 

three water use categories to determine its target. 

Note that the 2018 Legislation requires only that the supplier meet its aggregate target. Except 

for the real water loss target, a supplier is not required to separately meet the individual 

allowances. Indoor residential uses, for example, can exceed the indoor allowance provided that 

this overage is offset by excess savings in the other water use categories. This provision of the 

2018 Legislation was intended to give suppliers flexibility and discretion in how they meet their 

target. A supplier’s real water loss standard is governed by SB 555, which was passed by the 

Legislature in 2015 and was incorporated by reference into the 2018 Legislation, and suppliers 

are required to meet their water loss targets regardless of whether they are under their UWUO. 

The 2018 Legislation requires the State of California Department of Water Resources (DWR), in 

coordination with the State Water Board, to develop recommended standards for each of the 

four use categories listed above. While DWR has not yet submitted its formal recommendations 

to the State Water Board, Table ES-2 shows the standards DWR is expected to recommend. 

The standards are expected to ratchet down between now and 2030. The long-term standards 

are expected to be fully in effect starting in 2030 and it is these standards that are the focus of 

this report. 

Also note that urban water uses other than the four listed above are excluded from the target. A 

supplier’s UWUO is simply a budget or allowance for the sum of its residential uses, dedicated 

irrigation meter (DIM) landscape uses, and distribution system water losses. Thus, the 2018 

Legislation creates two tiers of urban water use: (1) uses that in aggregate are subject to a 

regulatory target and (2) all other water uses. Whether intended or not, this regulatory 

bifurcation of urban water use will almost certainly alter the incentives and tradeoffs utilities 

consider when planning and investing in water conservation. 

  

Page 78 of 220



 Executive Summary 

 

MW DOC ES-7 WUE Standards Economic Analys is  

  

Table ES-2. Urban Water Use Standards Expected to be Recommended by DWR 

Water Use Category 
Standards DWR is Expected 

to Recommend 

Calculation of Water Use 

Allowance  

Indoor Residential Uses 

55 GPCD until 2025 

47 GPCD from 2025-2029 

42 GPCD from 2030 onward 

Standard x Residential 

Population 

Outdoor Residential Uses2 

80% of Net ETo
1 until 2030 

65% of Net ETo from 2030 

onward 

Standard x Residential 

Landscape Area Subject to 

Standard x Net ETo 

CII DIM Uses 

Regular Landscape Area 

80% of Net ETo until 2030 

65% of Net ETo from 2030 

onward 

Special Landscape Area3 

100% of Net ETo 

Standard x DIM Landscape 

Area Subject to Standard x 

Net ETo 

Distribution System Losses 

Set by State Water Board for 

each urban retail water 

supplier and becoming 

effective in 2028 

Standard4 X Number of 

Service Connections (GCD), 

OR Standard4 X Miles of 

Distribution Main Pipeline 

(GMD). 

Notes: 

1 Net ETo is reference evapotranspiration minus effective rainfall, where effective rainfall is the portion 

of annual rainfall that contributes to plant evapotranspiration requirements. 

2 Outdoor residential standard applies to 100% of residential landscape area classified by DWR as 

irrigated at the time of landscape area image acquisition plus 20% of residential landscape area 

classified by DWR as irrigable but not irrigated (INI), , at the time of landscape area image acquisition. 

3 Special Landscape Area includes landscape area dedicated solely to edible plants (e.g., community 

gardens), active and passive recreational areas (e.g., outdoor event spaces and sports fields), and 

areas irrigated with recycled water. All other landscape area irrigated with Dedicated Irrigation Meters 

(DIMs) is considered to be Regular Landscape Area. 

4 The standard for distribution system losses is expressed either in gallons per connection per day 

(GCD) or gallons per mile of main per day (GMD), depending on the size and connection density of the 

distribution system. The vast majority are in GCD. 
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Variances 

The 2018 Legislation allows the State Water Board to grant variances for unique uses that can 

have a material effect on an urban retail water supplier’s UWUO (WC §10609.14). A variance 

will have the effect of increasing a supplier’s UWUO. All variances must be reviewed and 

approved by the State Water Board, which must also post this information on its public website. 

Variances will be approved by the State Water Board on a case-by-case basis and only if 

requested by a supplier. It therefore is not possible in advance, nor does this report attempt, to 

quantify the impact of variances on suppliers’ UWUOs. 

Potable Reuse Bonus Incentive 

The 2018 Legislation allows water suppliers to add a Potable Reuse Bonus Incentive to their 

UWUO (WC §10609.20). The Potable Reuse Bonus Incentive will be equal to the volume of 

potable reuse delivered to households and to landscape areas served by DIMs. The Potable 

Reuse Bonus Incentive is capped at either 10% or 15% of the supplier’s UWUO, depending on 

when the potable reuse facilities were constructed. This report uses potable reuse data from 

Urban Water Management Plans (UWMPs) and other sources to estimate the Potable Reuse 

Bonus Incentive for each supplier included in the analysis. As will be discussed below, the 

Potable Reuse Bonus Incentive is particularly consequential for suppliers in Orange County 

where there is extensive potable reuse of water. 

Comparison of UWUO to Prior Year Water Use 

Starting in 2023, urban retail water suppliers will be required to report annually to the State 

Water Board whether they met their UWUO. This requires that the supplier demonstrate that the 

sum of its residential water uses, non-residential DIM water uses, and distribution system water 

losses in the prior year was less than or equal to its UWUO inclusive of any approved variances 

and the Potable Reuse Bonus Incentive. 

State Water Board Enforcement Authorities 

The State Water Board may take various enforcement actions against an urban retail water 

supplier that is not meeting its UWUO (WC §10609.26). The most consequential of which is the 

issuance of a conservation order. A conservation order may require the supplier to take actions 

intended to increase water use efficiency, including, but not limited to, education and outreach 

to customers and local enforcement actions. When issuing a conservation order, the State 

Water Board is required to identify specific deficiencies in the supplier’s progress towards 

meeting its UWUO and may require the supplier to take specific actions to address these 

deficiencies. Such an order, however, may not curtail or otherwise limit the exercise of a water 

right or impose a civil liability pursuant to WC §377. 
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Reduction Requirements, Compliance Costs, and DAC 

Impacts of the Long-Term Urban Water Use Standards 

Water use reduction requirements, compliance costs, and impacts to DAC communities were 

estimated for 398 urban retail water suppliers using a customized version of the DWR Urban 

Water Use Objective Analyzer. This assessment is based on the standards shown in Table ES-

2. Key findings for the long-term standards taking effect in 2030 are summarized below. Results 

for the interim standards are provided in Appendix B. Additional information on the 

methodologies, data, and assumptions underlying these results are provided in the sections 

following this Executive Summary and in Appendix C. 

Aggregate Reduction in Regulated Urban Water Uses 

Regulated urban water uses refers to the four end-uses that make up a supplier’s UWUO as 

shown in Table ES-1. These are indoor and outdoor residential use, DIM use, and real water 

loss. The estimated aggregate reduction in regulated urban water uses is summarized in Table 

ES-3. Statewide, the long-term standards are expected to reduce the four types of regulated 

urban water uses by 11% relative to current usage levels. Within Metropolitan Water District’s 

service area, the aggregate reduction is 8%. Within Orange County, reduction requirements 

range from 0 to 27%, with an average reduction requirement of 7%. The lower reduction 

requirement in Orange County is in large part a consequence of the Potable Reuse Bonus 

Incentive. Absent the Potable Reuse Bonus Incentive, the average and maximum reduction 

requirements for Orange County suppliers would increase to 13% and 32%, respectively.  

Statewide, more than two-thirds of the reduction in regulated urban water uses is expected to 

come from reductions in residential water use. The residential sector’s outsized share of the 

aggregate reduction requirement is not surprising given that residential water uses presently 

account for 61% of total urban water uses and 81% of regulated urban water uses. 

What is surprising is the large reduction required for distribution system water losses. Presently, 

distribution system water losses only account for 6% of total urban water uses and 8% of 

regulated urban water uses, and yet the reduction in distribution system water losses comprises 

a fifth of the statewide reduction requirement. Meeting the State Water Board’s draft water loss 

standards would require substantial reductions in distribution system water losses: 29% 

statewide, 17% within Metropolitan Water District’s service area, and 16% within Orange 

County. In Orange County, water loss reduction requirements range from 0 to 53%. Ten Orange 

County suppliers have water loss reduction requirements exceeding 30% and three have 

requirements exceeding 40%. Reducing water loss by these magnitudes will present a 

herculean task for these suppliers. As discussed later in the report, there are reasons to doubt 

the technical feasibility and cost-effectiveness of such large reductions in distribution system 

water losses. 
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Table ES-3. Aggregate Reduction Requirement Under Long-Term Standards Relative to Current Use 

Region California 

Metropolitan 
Water District 
Service Area 

Orange 
County 

    

Retail Urban Water Suppliers 398 147 29 

Population Served 36,670,497 18,967,873 3,207,137 

Connections Served 9,284,157 4,359,919 782,392 

    

Regulated Current Uses (AF)    

Residential Indoor 2,009,517 1,037,139 185,009 

Residential Outdoor 1,418,630 649,077 106,254 

CII DIM 454,625 243,967 70,729 

Real Loss 329,775 133,016 18,499 

Total 4,212,547 2,063,200 380,491 

    

IPR Bonus Incentive (AF)1 69,109 66,934 37,050 

    

Reduction Required to Comply with UWUOs (AF)   

Excluding IPR Bonus Incentive 507,086 216,757 50,644 

Including IPR Bonus Incentive 460,039 171,183 26,034 

    

% Reduction Required to Comply with UWUOs  

Excluding IPR Bonus Incentive 12% 11% 13% 

Including IPR Bonus Incentive 11% 8% 7% 

    

Notes 
1 Indirect Potable Reuse (IPR) Bonus Incentives are added to the UWUOs of suppliers. The difference 
between the reduction required to comply with UWUOs including versus excluding the IPR Bonus 
Incentive is less than the total volume of IPR Bonus Incentives reported in the table because some of 
the suppliers with IPR Bonus Incentives do not have a reduction requirement (i.e., their current use is 
less than their UWUO) or their reduction requirement is less than their IPR Bonus Incentive. In these 
cases, none or only part of the IPR Bonus Incentive is needed for the supplier to comply with its 
UWUO. 

Variability of Reduction Requirements at the Supplier Level 

Except for distribution system water loss, the aggregate reduction requirements generated by 

the long-term standards are fairly modest. The aggregate results, however, mask the significant 

variation in reduction requirements at the supplier level. This variation is illustrated in Figure ES-

1. At one extreme, 17% of suppliers would have no reduction requirement and 22% would have 

a reduction requirement of 5% or less. Thus, nearly 40% of suppliers would have either no or 

only a very small reduction requirement (less than 5%). At the other end of the spectrum, nearly 

a quarter of suppliers have reduction requirements exceeding 20%. Thus, nearly a quarter of 
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suppliers would have reduction requirements exceeding the level of reduction required under 

SB X7-7 (20x2020). 

The variation in real water loss reduction requirements across suppliers is even greater. A third 

of suppliers have no reduction requirement while nearly 30% have reduction requirements 

greater than 50%. Whether such large reductions in real water loss will prove to be feasible and 

cost-effective is an open question. According to water loss data suppliers annually submit to 

DWR, roughly 30% have unavoidable annual real water losses (UARL) exceeding their real 

water loss target based on the State Water Board’s draft standards released in August 2022.3 

Since UARL is used to measure the lowest technically achievable real losses, it would seem 

that the draft water loss standards may not be technically feasible for 3 in 10 urban retail water 

suppliers.  

It is also important to note that the 20x2020 reductions in urban water use were achieved on a 

much higher baseline water use. In many parts of the state, particularly in the coastal urban 

areas, urban water use has been substantially reduced and much of the “low-hanging 

conservation fruit” has already been picked. Suppliers with reduction requirements exceeding 

30% will need to implement more costly water use efficiency actions to comply with their 

UWUOs. They will need to do it in a shorter amount of time than under SB X7-7 which gave 

suppliers 10 years to achieve their targets. Assuming the new standards are in place by 2023, 

suppliers will have at most 7 years to meet their targets. As discussed below, compliance with 

the long-term standards is expected to significantly impact water service costs for a non-trivial 

number of urban retail water suppliers. Moreover, analysis done for this report indicates that 

these impacts will fall disproportionately on DAC communities. 

                                                
3 Based on suppliers’ average unavoidable real water losses calculated from their 2018-2022 annual 
water loss reports. 
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Figure ES-1. Statewide Distribution of Supplier Reduction Requirement under Long-Term Standards 

Aggregate Compliance Costs 

This report calculates compliance cost to meet the long-term standards for the four regulated 

urban water uses as the expected annual cost of conservation required to meet the supplier’s 

UWUO minus the variable production costs the supplier will avoid by producing less water. 

Annual conservation program costs were estimated using representative costs for indoor and 

outdoor residential conservation programs, commercial landscape conservation programs, and 

distribution system water loss programs and are shown in Table 1-3. The conservation cost 

estimates include both utility and customer outlays associated with program implementation. 

Variable water production costs come from the water loss audit reports that urban retail water 

suppliers are required to submit annually to DWR. All costs are in 2022 constant dollars. 

Table ES-4 summarizes the aggregate annual cost of compliance with the long-term (2030) 

standards by region. Statewide annual compliance cost is $361 million, or about $39 per 

connection per year. Net compliance costs on a per connection basis are lower in Southern 

California, averaging about $15 per connection per year. This occurs primarily because reported 

avoidable water production costs are higher in Southern California than in other parts of the 

state, but also because per connection reduction requirements are lower. 
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Table ES-4. Aggregate Annual Cost of Compliance with the Long-Term Standards 

  
California 

Metropolitan 
Water District 
Service Area 

Orange 
County 

        

Population Served 36,670,497 18,967,873 3,207,137 

Service Connections 9,284,157 4,359,919 782,392 

Reduction Requirement (AF) 460,039 171,183 26,034 

Per Service Connection (Gal/Day/Connection) 44 35 30 

Per Capita (Gal/Day/Person) 11.2 8.1 7.2 
    

Conservation Program Costs1       

Utility Expenditures $350,873,730  $128,717,599  $20,011,337  

Utility Customer Cost Sharing $233,315,585  $78,421,973  $12,500,221  

Percentage Cost Share for Utility 60% 62% 62% 

Percentage Cost Share for Customer 40% 38% 38% 

Total $584,189,315  $207,139,572  $32,511,558  

Per AF $1,270  $1,210  $1,249  

Per Service Connection $63  $48  $42  

Per Capita $16  $11  $10  
    

Avoided Water Production Costs2 ($223,202,323) ($141,908,921) ($19,867,606) 

Per AF ($485) ($829) ($763) 

Per Service Connection  ($24) ($33) ($25) 

Per Capita ($6) ($7) ($6) 
    

Net Compliance Cost3 $360,986,992  $65,230,651  $12,643,952  

Per AF $785  $381  $486  

Per Service Connection  $39  $15  $16  

Per Capita $10  $3  $4  

 
Notes: 
1 Suppliers’ annual residential indoor, residential outdoor, non-residential DIM, and distribution system 
reduction requirements multiplied by the representative unit costs reported in Table 1-3. 
2 Product of suppliers’ annual reduction requirement and reported variable cost of production. 

3 Conservation program costs minus variable water production costs. 

Variability of Compliance Cost at the Supplier Level 

As with reduction requirements, there is substantial variation in annual compliance costs at the 

supplier level. This is illustrated in Figure ES-2. At one extreme, net compliance cost is negative 

or zero for 41% of suppliers. These suppliers either have no reduction requirement and hence 

zero compliance cost or the cost of meeting their reduction requirement is expected to be less 

than their reported variable production cost. At the other extreme, 22% of suppliers are 

estimated to have net compliance costs in excess of $100/Connection/Year. For these 
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suppliers, compliance with the long-term standards would be expected to push up rates and 

charges for water service. 

To get a feel for the potential impact on customer water bills, the estimated net compliance 

costs for Orange County urban retail water suppliers were compared to the typical bill for 

monthly water service for these suppliers. The results are summarized in Table ES-5. Net 

compliance costs are negative or zero for 13 suppliers and positive for 16 suppliers. Among the 

latter group, net compliance cost ranges from 1-19% of the typical monthly bill with 10 of the 16 

having net compliance cost in excess of 5% of the typical monthly bill and three with net 

compliance cost in excess of 10% of the typical monthly bill. Two suppliers have net compliance 

costs approaching 20% of the typical monthly bill. 

 

Figure ES-2. Distribution of Net Compliance Cost with Long-Term Standards ($/Connection/Year)  
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Table ES-5. Compliance Cost as Percent of Typical Bill by Orange County Urban Retail Water Supplier 

Agency Name 
Compliance Cost 

$/Con/Mo 
Typical Bill 

($/Mo) 
% 

Typical Bill 

Newport Beach City of ($1.23) $50.23  -2.5% 

San Clemente City of ($1.17) $50.54  -2.3% 

Santa Margarita Water District ($0.82) $40.77  -2.0% 

South Coast Water District ($0.96) $79.28  -1.2% 

GSWC - Placentia ($0.45) $64.02  -0.7% 

San Juan Capistrano City of ($0.30) $46.09  -0.7% 

El Toro Water District ($0.17) $59.24  -0.3% 

Yorba Linda Water District ($0.19) $74.01  -0.3% 

Fullerton City of ($0.04) $50.52  -0.1% 

Irvine Ranch Water District $0.00  $78.07  0.0% 

Moulton Niguel Water District $0.00  $31.89  0.0% 

Santa Ana  City of $0.00  $42.70  0.0% 

East Orange County Water District $0.00  $76.75  0.0% 

Anaheim City of $0.47  $42.78  1.1% 

GSWC - West Orange $1.10  $61.40  1.8% 

Huntington Beach City of $0.37  $15.25  2.4% 

Seal Beach City of $1.93  $39.86  4.8% 

Mesa Water District $2.50  $50.36  5.0% 

Garden Grove City of $2.41  $48.18  5.0% 

Fountain Valley City of $2.93  $50.74  5.8% 

La Palma City of $3.46  $59.36  5.8% 

Westminster City of $3.06  $49.30  6.2% 

La Habra City of $4.97  $74.83  6.6% 

Brea City of $4.91  $73.08  6.7% 

Laguna Beach County Water District $4.11  $49.42  8.3% 

Tustin City of $4.72  $55.04  8.6% 

Trabuco Canyon Water District $8.51  $65.01  13.1% 

Orange City of $8.14  $43.63  18.7% 

Buena Park City of $8.41  $43.51  19.3% 

Notes: 
1 Typical bill amounts are for 8,000 gallons of water (10.7 CCF). 
2 Typical bills were taken from the Nicholas Institute for Environmental Policy Solutions Water 
Affordability Dashboard (https://nicholasinstitute.duke.edu/water-affordability/water-
affordability-dashboard/#closeIDWSDiv). 

 

Impact of Long-Term Standards on Disadvantaged Communities 

An important question is whether the water use reduction and compliance cost impacts of the 

long-term standards will fall disproportionately on disadvantaged communities (DACs). To 

Page 87 of 220

https://nicholasinstitute.duke.edu/water-affordability/water-affordability-dashboard/#closeIDWSDiv
https://nicholasinstitute.duke.edu/water-affordability/water-affordability-dashboard/#closeIDWSDiv


 Executive Summary 

 

MW DOC ES-16 WUE Standards Economic Analys is  

  

address this question, the percentage of each urban retail water supplier’s service area 

designated by DWR as DAC was calculated. Reduction requirements and compliance costs 

were then assessed relative to DAC prevalence. This assessment found that both the reduction 

requirement and compliance cost distributions skew towards suppliers with high DAC 

prevalence. 

To see the effect of DAC prevalence on supplier reduction requirements and compliance costs 

more concretely, Figure ES-3 compares the mean reduction requirement and compliance cost 

of suppliers in the top 25% of the DAC prevalence distribution (those water suppliers servicing 

areas with more than 44% of their service area meeting the state’s definition of DAC) to that of 

suppliers in the bottom 75% of the distribution. In other words, it compares the expected 

impacts for suppliers with high DAC prevalence to suppliers with moderate to low DAC 

prevalence. In both cases, impacts are significantly larger, on average, for suppliers in the high 

DAC prevalence group. 

These results suggest that the reduction requirement and compliance cost impacts of the long-

term standards will be proportionately larger for suppliers with high DAC prevalence than for 

suppliers with moderate to low DAC prevalence. 
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Figure ES-3. Mean Reduction Requirement and Compliance Cost Conditional on DAC Prevalence 
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Organization of Remainder of Report 

The remainder of the WUE Standards Economic Analysis report is organized by the following 

sections. 

Section 1 Methods and Data 

This section provides an overview of the methods and data used to estimate the reduction 

requirements, compliance costs, and impacts on DACs of the long-term standards. Additional 

information regarding the analytical model and datasets used to estimate impacts of the long-

term standards is provided in Appendix C. 

Section 2 Water Use Reduction Estimates 

This section presents estimates of the urban water use reduction requirements under the 

standards DWR is expected to recommend. This section focuses on the long-term standards 

taking full effect in 2030. Estimates of the urban water use reduction requirements under the 

interim standards are provided in Appendix B. Reduction requirements are summarized 

regionally for (1) the state as a whole, (2) urban retail water suppliers within Metropolitan Water 

District’s service territory, and (3) urban retail water suppliers within Orange County. 

Section 3 Compliance Cost Estimates (aggregate and Orange County-level) 

This section presents estimates of compliance costs to meet the long-term standards DWR is 

expected to recommend. As with the water use reduction estimates, compliance costs are 

summarized regionally. Additionally, the expected impact of the long-term standards on 

customer water bills is provided in this section for Orange County urban retail water suppliers.  

Section 4 Disadvantaged Communities Impact Assessment 

This section provides an impact assessment of the water use reduction estimates and 

compliance cost estimates discussed in previous sections on DACs statewide. The report 

evaluates the relationship between the prevalence of DACs within a supplier’s service area and 

the magnitude of the supplier’s reduction requirement and compliance cost.  

Section 5 Summary of Findings 

This section provides a discussion of results from the analysis, including an overview of the 

intended use of the Model, opportunities for expansion of the Model, methods and assumptions 

used, and a detailed review of findings relating to reduction requirements, compliance costs, 

their impacts on DACs, and potential future hurdles for suppliers to meet the long-term 

standards.   
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1.0 Methods and Data 

This section provides an overview of the 

methods and data used to estimate urban 

water use reduction requirements, compliance 

costs, and impacts on DACs of the long-term 

urban water use standards. 

IN  TH IS  S ECT ION  

 Introduction to 
the Model 

 Water use 
definitions 

 Estimation of 
reduction 
requirements 
and 
compliance 
costs 
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1.1 Estimation of Urban Water Use Reduction 

Requirements 

In this report, an urban retail water supplier’s water use reduction requirement is the difference 

between its current regulated uses of water and its Urban Water Use Objective (UWUO), 

provided this difference is positive. 

Reduct ion 
Requirement  

= 

Current  Regulated W ater  Uses –  UW UO if  > 0  

0 otherwise  

The supplier’s current regulated water uses are the sum of its current residential water uses, 

non-residential DIM water uses, and distribution system water losses. 

Current  
Regulated 
Water Uses  

= 

Current  Res ident ia l Water Uses  
+ 

Current  Non-Resident ia l DIM W ater Uses  
+ 

Current  Dis tr ibut ion System Losses  

The supplier’s UWUO is the sum of its allowances under the urban water use standards for 

indoor and outdoor residential water uses, non-residential DIM water uses, and distribution 

system losses, plus its Potable Reuse Bonus Incentive. 

Urban W ater  
Use Object ive  
(UW UO) 

= 

Al lowance for Indoor  Res identia l Uses  

+ 

Al lowance for Outdoor  Res ident ial  Uses  

+ 

Al lowance for Non-Resident ia l DIM Uses  

+ 

Al lowance for Dis tr ibut ion System Losses  

+ 

Potable Reuse Bonus Incent ive  

Additionally, WC §10609.14 authorizes the State Water Board to grant variances for unique 

uses of water that could have a material effect on a supplier’s UWUO. Variances approved by 

the State Water Board will be added to the supplier’s UWUO. Variances will be approved by the 

State Water Board on a case-by-case basis. It is therefore not possible in advance to quantify 

the impact of variances on suppliers’ UWUOs, and they are therefore by necessity excluded 

from this analysis. 
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In this report, current water uses are taken to be the average of reported water uses for 2017-

2019. This is the same definition of current water uses DWR used during the urban water use 

standards development process. 

The water usage allowances that comprise the supplier’s UWUO are as follows: 

 Allowance for Indoor Residential Water Uses: The indoor residential standard 

(measured in Gallons per Capita Day – GPCD) multiplied by the residential population 

served by the supplier. 

 

 Allowance for Outdoor Residential Water Uses: 65% of net reference 

evapotranspiration (net ETo) applied to 100% of residential landscape area classified by 

DWR as irrigated at the time of landscape area image acquisition plus 20% of residential 

landscape area classified by DWR as irrigable, but not irrigated, at the time of landscape 

area image acquisition.4  

 

 Allowance for Non-Residential DIM Water Uses: 65% of net ETo applied to 100% of 

Regular Landscape Area plus 100% of net ETo applied to 100% of Special Landscape 

Area. Special Landscape Area includes landscape area dedicated solely to edible plants 

(e.g., community gardens), active and passive recreational areas (e.g., outdoor event 

spaces and sports fields), and areas irrigated with recycled water. All other landscape 

area irrigated with DIMs is considered to be Regular Landscape Area. 

 

 Allowance for Distribution System Water Losses: The State Water Board will use an 

economic model of water loss in conjunction with service area and distribution system 

data to set separate standards for each urban retail water supplier. A supplier’s standard 

will be expressed either in gallons per connection per day (GCD) or gallons per mile of 

distribution main per day (GMD). The vast majority of water loss standards are 

expressed in GCD. Standards expressed in GMD were converted to GCD for this study 

by multiplying the GMD standard by the ratio of main miles to service connections. Each 

supplier’s real water loss allowance is then calculated as the product of their draft 

standard and the number of active and inactive connections they serve. 

The water use allowances are calculated for the standards DWR is expected to recommend 

shown in Table 1-1. With the exception of the allowance for non-residential DIM water uses, 

they are calculated using supplier service area data and the supplier’s residential landscape 

area estimates developed by DWR’s Landscape Area Measurement Program (LAM Program). 

Because the LAM Program did not measure non-residential DIM landscape areas, it is not 

                                                
4 Reference evapotranspiration (ETo) measures the evapotranspiration requirements of cool-season turf 
grass and is commonly used as a basis for estimating landscape irrigation requirements. Net ETo is 
reference evapotranspiration minus effective rainfall, where effective rainfall is the portion of annual 
rainfall that contributes to plant evapotranspiration requirements. Effective precipitation is capped at 25% 
of annual rainfall under the proposed standard. 
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possible to directly calculate the non-residential DIM allowances. For the purposes of this report, 

a supplier’s non-residential DIM allowance is assumed to be proportional in percentage 

reduction requirement to its outdoor residential allowance. For example, if the supplier’s outdoor 

residential allowance is 90% of current outdoor residential use, the non-residential DIM 

allowance is assumed to be 90% of current non-residential DIM water use. 

Table 1-1. Urban Water Use Standards Expected to be Recommended by DWR 

Period 

Indoor 

Residential 

Water Use 

Outdoor 

Residential 

Water Use 

Non-Residential 

DIM 

Distribution 

System 

Losses 

In
te

ri
m

 

S
ta

n
d

a
rd

s
 

Before 2025 55 GPCD 

80% of net ETo 

applied to 100% 
II + 20% INI 

80% of net ETo 
applied to 100% of 

Regular 
Landscape Area + 
100% of net ETo 

applied to Special 
Landscape Area 

Current 
System 
Losses 2025-2027 

47 GPCD 
2028-2029 

State Water 
Board Draft 
Standard 

L
o

n
g

-T
e
rm

 

S
ta

n
d

a
rd

s
 

2030 
onward 

42 GPCD 
65% of net ETo 
applied to 100% 

II + 20% INI 

65% of net ETo 

applied to 100% of 
Regular 

Landscape Area + 
100% of net ETo 

applied to Special 
Landscape Area 

Notes: 

1 Net ETo is reference evapotranspiration minus effective rainfall, where effective rainfall is the portion 

of annual rainfall that contributes to plant evapotranspiration requirements and is capped at 25% of 

annual rainfall. 

2 Outdoor residential standard applies to 100% of residential landscape area classified by DWR as 

irrigated at the time of landscape area image acquisition (II) plus 20% of residential landscape area 

classified by DWR as irrigable, but not irrigated, at the time of landscape area image acquisition (INI). 

3 Special Landscape Area includes landscape area dedicated solely to edible plants (e.g., community 

gardens), active and passive recreational areas (e.g., outdoor event spaces and sports fields), and 

areas irrigated with recycled water. All other landscape area irrigated with DIMs is considered to be 

Regular Landscape Area. 

4 The standard for distribution system losses is expressed either in gallons per connection per day 
(GCD) or gallons per mile of main per day (GMD), depending on the size and connection density of the 
distribution system. The vast majority are in GCD. 

Potable reuse bonus incentives are calculated using data on potable reuse from suppliers’ 

urban water management plans and other sources. Per WC §10609.20, the Potable Reuse 

Bonus Incentive is capped at either 10% or 15% of the supplier’s UWUO, depending on when 

the potable reuse facilities supplying the water were constructed. For this study, 67 suppliers 

were identified as using potable reuse water, of which 57 were subject to the 15% cap and 10 
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were subject to the 10% cap. In Orange County, 19 of 29 suppliers were identified as having 

potable reuse, all of which was subject to the 15% cap. 

There are cases when a supplier will have a reduction requirement even when its current use is 

less than its UWUO. This can occur when the supplier’s current distribution system losses 

exceed its distribution system loss allowance. SB 555, which passed prior to the 2018 

Legislation, directed the State Water Board to develop numerical standards for distribution 

system water losses. The 2018 Legislation incorporates these standards by reference, and they 

provide the basis for the distribution system water loss component of the supplier’s UWUO. 

Importantly, the 2018 Legislation does not abrogate the requirement that water suppliers comply 

with the numerical water loss standards under SB 555. This results in a situation where a 

supplier may be required to reduce its distribution system water losses even though its current 

regulated water uses are less than its UWUO. This is illustrated in Table 1-2 below using three 

example cases: 

 In Case A, the supplier’s current water uses are less than its UWUO by 2,300 AF. 

However, its current distribution system water losses exceed its water loss target by 500 

AF. Therefore, the supplier’s reduction requirement is 500 AF, which must be achieved 

by reducing its distribution system water loss. 

 

 In Case B, the supplier’s current use exceeds its UWUO by 200 AF. Its reduction 

requirement is therefore 200 AF. Since the supplier distribution water losses also exceed 

its Water Loss target by 100 AF, half of this reduction must come from a reduction in 

distribution system water loss in order to comply with SB 555. 

 

 In Case C, the supplier’s current use exceeds its UWUO by 900 AF. Its reduction 

requirement is therefore 900 AF. None of this reduction need come from a reduction in 

distribution system water loss because the supplier is complying with SB 555. 

Water use reduction requirements were calculated for 398 urban retail water suppliers using a 

customized version of the DWR Urban Water Use Objective Analyzer model. Model details are 

provided in Appendix C. 

Table 1-2. Water Use Reduction Cases to Ensure SB 555 (Distribution System Water Loss) Compliance 

Urban Water Use 

Objective Summary (AF) 

Case A Case B Case C 

UWUO Current Use UWUO Current Use UWUO Current Use 

Indoor Residential 9,000 8,500 9,000 9,500 9,000 9,500 

Outdoor Residential 4,000 3,500 4,000 4,500 4,000 4,500 

Non-Residential DIM 500 700 500 500 500 600 

Distribution Sys. Water Loss 500 1,000 500 600 500 400 

Potable Reuse Bonus Incentive 2,000 0 900 0 100 0 
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Urban Water Use 

Objective Summary (AF) 

Case A Case B Case C 

UWUO Current Use UWUO Current Use UWUO Current Use 

Total 16,000 13,700 14,900 15,100 14,100 15,000 

Current Use – UWUO   -2,300   200   900 

Reduction Requirement       

SB 555 System Water Loss 
Compliance 

  500   100   0 

Residual Reduction Needed   0   100   900 

 

1.2 Estimation of Net Compliance Cost 

This report defines net compliance cost as the expected cost of reducing water use to meet the 

reduction requirement minus the avoided costs from producing less water. Conservation 

program costs used for this report are summarized in Table 1-3. The cost estimates come from 

the Alliance for Water Efficiency’s Water Conservation Tracking Tool (AWE TT), landscape 

program cost data compiled by the Municipal Water District of Orange County (MWDOC), and 

the State Water Board’s Water Loss Economic Model. Appropriate markups were added to the 

base cost estimates for the residential and non-residential DIM programs to account for utility 

management and program marketing costs.5 The participant unit costs reflect typical cost 

shares paid by participants in Southern California residential and landscape conservation 

programs.6 The program weights used to calculate representative costs for indoor residential, 

outdoor residential, and non-residential landscape water savings are based on professional 

judgement and reflect a typical mix of programs operated by urban water suppliers in California. 

To calculate a supplier’s net compliance cost, its reduction requirement is apportioned as 

follows: 

 First, the reduction in distribution system water loss needed for SB 555 compliance is 

calculated. 

 Second, the residual reduction in water use needed for the supplier to meet its UWUO is 

determined. 

 Third, the residual reduction requirement is divided between indoor residential, outdoor 

residential, and non-residential DIM water uses in proportion to the amount by which 

each of these end uses exceeds its allowance under the urban water use standards. 

The representative unit cost of savings from Table 1-3 are then multiplied by the end use 

reduction requirements and the resultant quantities are summed to get the annual water use 

                                                
5 Personal communication with Maureen Erbeznik of Maureen Erbeznik & Associates on May 18, 2022. 

6 Erbeznik, May 18, 2022. 
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reduction cost. Lastly, the total reduction requirement is multiplied by the supplier’s variable 

production cost and the resultant quantity is subtracted from the annual water use reduction 

cost to get the supplier’s net compliance cost. 

When net compliance cost is positive, it means the cost of achieving the reduction requirement 

exceeds the supplier’s avoided cost of production. Consequently, the supplier’s total costs of 

production would be expected to increase, and this cost increase may pass through to 

ratepayers. If the opposite holds, it means the cost of achieving the reduction requirement is 

less than the supplier’s avoided cost of production. Consequently, the supplier’s total costs of 

production would be expected to decrease, and these cost savings may pass through to 

ratepayers. 

Variable production costs are taken directly from the annual water loss reports suppliers submit 

to DWR. It is common for suppliers that purchase wholesale water to report the wholesale price 

of water as their variable production cost. In some cases, this will overstate the supplier’s actual 

variable production cost because the wholesale price typically embeds a significant share of the 

wholesale supplier’s fixed costs which cannot be avoided in the long-run. Consequently, this 

analysis likely underestimates net compliance cost to some extent. The annual water loss 

reports do not include information on the basis for the supplier’s reported variable production 

cost so it is not possible to flag which suppliers may be reporting inflated variable production 

costs. It is therefore prudent to treat the net compliance costs in this report as lower-bound 

estimates. 

Table 1-3. Conservation Program Unit Cost of Savings 

Programs Source 

Utility 
Unit Cost 

($/AF) 

Participant 
Unit Cost 

($/AF) 

Total 
Unit Cost 

($/AF) 
Program 

Weight 

Residential Indoor      

Water Use Audit AWE TT1 $1,031 $258 $1,289 10% 

Home Water Report AWE TT $607 $152 $758 10% 

AMI Leak Alert AWE TT $1,275 $142 $1,417 5% 

Wireless Flow Monitor AWE TT $1,590 $177 $1,767 5% 

HET Replacement AWE TT $272 $91 $363 25% 

Washer Rebate AWE TT $580 $193 $773 25% 

Showerhead Replacement AWE TT $224 $0 $224 10% 

Bathroom Direct Install AWE TT $529 $0 $529 10% 

Weighted Average 
 

$595 $128 $723 100%  

Residential Outdoor 

Irrigation Nozzle Replacement MWDOC2 $454 $454 $909 33% 

Smart Irrigation Controller Rebate AWE TT $515 $515 $1,030 33% 
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Programs Source 

Utility 
Unit Cost 

($/AF) 

Participant 
Unit Cost 

($/AF) 

Total 
Unit Cost 

($/AF) 
Program 

Weight 

Turf Replacement MWDOC $2,554 $2,554 $5,108 33% 

Weighted Average 
 

$1,175 $1,175 $2,349 100%  

Non-Residential Landscape 

Irrigation Nozzle Replacement MWDOC $391 $130 $522 25% 

Smart Irrigation Controller MWDOC $470 $157 $627 25% 

Turf Replacement MWDOC $2,029 $1,191 $3,220 25% 

Landscape Water Audit AWE TT $227 $76 $303 25% 

Weighted Average 
 

$779 $389 $1,168 100% 
 

Water Loss Management 

Leak Detection and Repair 
State Water 
Board 

$308 $0 $308 100% 

Notes: 
1 AWE TT refers to the Alliance for Water Efficiency’s Water Conservation Tracking Tool 
2 MWDOC refers to the Municipal Water District of Orange County 

1.3 Estimation of DAC Impacts 

This report considers the extent to which the reduction requirements and net compliance costs 

of the urban water use standards are expected to skew towards urban retail water suppliers 

serving disadvantaged communities (DAC). 

State law defines a DAC as a community with a median household income less than 80% of the 

statewide median household income (Public Resources Code §75005(g)). DWR’s DAC 

Mapping Tool identifies all census places, tracts, and block groups in California that meet this 

definition. This report uses this information to calculate the prevalence of DACs within each 

urban retail water supplier’s service area, where DAC prevalence is measured as the 

percentage of the supplier’s total service area that has been designated by DWR as DAC. 

Details on the calculation of DAC prevalence for the 398 urban retail water suppliers included in 

the analysis are provided in Appendix D. 

Supplier reduction requirements and net compliance costs are assessed against DAC 

prevalence using regression analysis and categorical tests of statistical dependence. 
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2.0 Water Use Reduction Estimates 

This section summarizes water use reduction 

estimates required to meet the long-term 

standards DWR is expected to recommend. 

Estimates are summarized at the state level, 

for urban retail water suppliers within 

Metropolitan Water District’s service area, 

and for urban retail water suppliers within 

Orange County. 

IN  TH IS  S ECT ION  

 Reduction 
requirements 
for the State, 
Orange County, 
and 
Metropolitan 

 Supplier-level 
variation within 
reduction 
requirements  

 Correlation of 
reduction 
requirements to 
the potable 
reuse incentive 
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2.1 Aggregate Water Use Reduction Requirements 

Aggregate reduction requirements under the long-term standards at the state level, for urban 

retail water suppliers within Metropolitan Water District’s service area, and within Orange 

County are summarized in Table 2-1. 

Statewide, the long-term standards are expected to reduce regulated urban water uses by 11% 

relative to current usage levels. Within Metropolitan Water District’s service area, the aggregate 

reduction is 8%, and within Orange County it is 7%. The lower reduction requirement in Orange 

County is in large part a consequence of the Potable Reuse Bonus Incentive. Absent the 

Potable Reuse Bonus Incentive, Orange County’s reduction requirement would almost double to 

13%. 

In absolute terms, most of the required reduction is expected to come from the residential 

sector. This is expected given that residential water uses presently account for 61% of total 

urban water uses and 81% of regulated urban water uses. 

There is a very large reduction requirement for distribution system water losses. Even though 

water losses only account for 6% of total urban water uses and 8% of regulated urban water 

uses, the required water loss reductions account for somewhat more than a fifth of the 

mandated reduction requirement at the state level. Getting this reduction will require decreasing 

statewide real water loss by 29%. 

Whether such a large reduction in real water loss will prove to be feasible and cost-effective is 

an open question. According to water loss data suppliers submit annually to DWR, roughly 30% 

have unavoidable annual real water losses (UARL) exceeding their real water loss target based 

on the draft standards the State Water Board released in August 2022.7 Since UARL is used to 

measure the lowest technically achievable real losses, it would seem that the model the State 

Water Board is using to set the standards is generating standards that may not be technically 

feasible for 3 in 10 urban retail water suppliers. This is illustrated in Figure 2-1 where points 

above the Y=X line indicate a supplier with a draft real loss standard set below its reported 

UARL. Additionally, the State Water Board’s model has been shown to generate implausibly 

high benefit-cost ratios for water loss reduction, returning an average of $14 per every one 

dollar invested in water loss reduction (M.Cubed 2020). Few water suppliers have found water 

loss management to have this level of payoff in actual practice. All of which begs the question 

why the state is placing so much emphasis on reducing real water loss since it comprises such 

a small share of urban water use and relative to other parts of the country California urban water 

systems are considered reasonably tight.8 

                                                
7 Based on suppliers’ average unavoidable real water losses calculated from their 2018-2022 annual 
water loss reports. 

8 U.S. EPA reports average water losses of 16% of U.S. municipal water production (U.S. EPA, 2013). 
Average (real and apparent) water losses for California’s urban retail water suppliers as a percentage of 
total production is half this level. 
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Table 2-1. Aggregate Reduction Requirement Under Long-Term Standards Relative to Current Use (AF) 

Region California 

Metropolitan 
Water District 
Service Area 

Orange 
County 

    

Retail Urban Water Suppliers 398 147 29 

Population Served 36,670,497 18,967,873 3,207,137 

Connections Served 9,284,157 4,359,919 782,392 

    

Regulated Current Uses (AF)    

Residential Indoor 2,009,517 1,037,139 185,009 

Residential Outdoor 1,418,630 649,077 106,254 

CII DIM 454,625 243,967 70,729 

Real Loss 329,775 133,016 18,499 

Total 4,212,547 2,063,200 380,491 

    

IPR Bonus Incentive (AF)1 69,109 66,934 37,050 

    

Reduction Required to Comply with UWUOs (AF)   

Excluding IPR Bonus Incentive 507,086 216,757 50,644 

Including IPR Bonus Incentive 460,039 171,183 26,034 

    

% Reduction Required to Comply with UWUOs  

Excluding IPR Bonus Incentive 12% 11% 13% 

Including IPR Bonus Incentive 11% 8% 7% 

    

Notes 
1 Indirect Potable Reuse (IPR) Bonus Incentives are added to the UWUOs of suppliers. The difference 
between the reduction required to comply with UWUOs including versus excluding the IPR Bonus 
Incentive is less than the total volume of IPR Bonus Incentives reported in the table because some of 
the suppliers with IPR Bonus Incentives do not have a reduction requirement (i.e., their current use is 
less than their UWUO) or their reduction requirement is less than their IPR Bonus Incentive. In these 
cases, none or only part of the IPR Bonus Incentive is needed for the supplier to comply with its 
UWUO. 
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Figure 2-1. Unavoidable Annual Real Loss vs Draft Real Loss Standard 

2.2 Variability of Reduction Requirements at the 

Supplier Level 

Although the aggregate reduction requirement under the long-term standards is fairly modest, 

there is substantial variation in reduction requirements at the supplier level. This is illustrated in 

Figure 2-2. Geographic variation of reduction requirements between suppliers is demonstrated 

in Figure 2-3, with an inset service area map of Metropolitan Water District and Orange County. 

At one extreme, 17% of suppliers would have no reduction requirement and 22% would have a 

reduction requirement of 5% or less. Thus, nearly 40% of suppliers would have either no or only 

a very small reduction requirement (less than 5%). At the other end of the spectrum, nearly a 

quarter of suppliers have reduction requirements exceeding 20%. Thus, nearly a quarter of 

suppliers would have mandated reductions exceeding the level of reduction required under SB 

X7-7 (20x2020). Achieving these savings will be harder and more expensive than before. The 

20x2020 urban water use reductions were achieved on a much higher baseline water usage. In 

many parts of the state, particularly in the coastal urban areas, urban water use has been 

substantially reduced and much of the “low-hanging conservation fruit” has already been picked. 

Suppliers with reduction requirements exceeding 30% will need to implement even more costly 

water use efficiency actions to comply with their UWUOs. Additionally, they will be afforded less 

time to get these savings. The 20x2020 legislation gave suppliers 10 years to meet their targets. 

Under the 2018 Legislation, suppliers will have 7 years to meet the long-term standards. As will 
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be discussed in Section 3, compliance with the long-term standards is expected to significantly 

impact water service costs for a non-trivial number of urban retail water suppliers. Moreover, the 

modeling done for this report indicates these impacts will fall disproportionately on urban retail 

water suppliers with a high prevalence of DACs, as will be discussed in Section 4. 

 

Figure 2-2. Statewide Distribution of Supplier Reduction Requirements under Long-Term Standards 
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Figure 2-3. Geographic Variation of Supplier Reduction Requirements under Long-Term Standards 

Page 104 of 220



Sect ion 2 .0 Water Use Reduct ion Est imates  

 

MW DOC 2-7 WUE Standards Economic Analys is  

 

The variation in real water loss reduction requirements across suppliers is even greater, as 

illustrated in Figure 2-4. A third of suppliers have no reduction requirement while nearly 30% 

have reduction requirements greater than 50%. As noted above, whether such large reductions 

in real water loss will prove to be feasible and cost-effective is an open question. As illustrated 

in Figure 2-1, 3 in 10 suppliers have been assigned a draft real water loss standard that is less 

than their reported UARL, which by definition is the lowest level of real loss technically 

achievable. For the 116 suppliers needing to reduce water loss by more than 50%, this will be a 

herculean task and is likely to prove to be neither technically nor economically feasible. 

 

 

Figure 2-4. Statewide Distribution of Water Loss Reduction Requirements under Long-Term Standards 

2.3 Orange County Supplier Reduction Requirements 

Estimated reduction requirements for Orange County’s urban retail water suppliers under the 

long-term standards are shown in Table 2-2 and illustrated in Figure 2-5. Reduction 

requirements range from 0 to 27% of current regulated use. The average reduction requirement 

is 7%. In the absence of the Potable Reuse Bonus Incentive, reduction requirements would 

range from 0 to 32% of current regulated use and the average reduction requirement would 

increase from 7% to 13%. Thus, the Potable Reuse Bonus Incentive is expected to substantially 

mitigate the reduction requirements for the 19 of 29 Orange County water suppliers with potable 

reuse. 
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Estimated distribution system water loss reduction requirements needed for SB 555 compliance 

under the State Water Board’s draft water loss standards are summarized in Table 2-3 and 

illustrated in Figure 2-6. Reduction requirements range from 0 to 53%. The average reduction 

requirement is 16%. Reduction requirements are greater than 30% for ten suppliers and greater 

than 40% for three suppliers. Again, water loss reduction requirements of this magnitude may 

prove to be technically or economically infeasible. 
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Sect ion  2.0 Water Use Reduct ion Est imates  

 

MW DOC 2-10 WUE Standards Economic Analys is  

 

 

Figure 2-5. Orange County Supplier Reduction % Needed for Long-Term Standards Compliance 
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Sect ion  2.0 Water Use Reduct ion Est imates  

 

MW DOC 2-11 WUE Standards Economic Analys is  

 

Table 2-3. Orange County Water Loss Reductions Needed for SB 555 Compliance (AF) 

 Distribution Sys. Loss Reduction 
Requirement3 

% 
Reduction4 Agency Name Current1 Standards2 Diff 

Anaheim City of 1,288 1,420 -132 0 0% 

Brea City of 154 246 -92 0 0% 

Buena Park City of 794 376 418 418 53% 

El Toro Water District 285 273 12 12 4% 

Fountain Valley City of 262 308 -46 0 0% 

Fullerton City of 590 518 73 73 12% 

Garden Grove City of 1,000 504 496 496 50% 

GSWC – Placentia 486 315 171 171 35% 

GSWC – West Orange 673 602 70 70 10% 

Huntington Beach City of 1,200 767 433 433 36% 

Irvine Ranch Water District 2,204 2,204 0 0 0% 

La Habra City of 458 304 155 155 34% 

La Palma City of 157 80 78 78 49% 

Laguna Beach County Water District 184 179 5 5 3% 

Mesa Water District 502 465 37 37 7% 

Moulton Niguel Water District 1,483 1,591 -108 0 0% 

Newport Beach City of 863 570 293 293 34% 

Orange City of 1,040 899 141 141 14% 

San Clemente City of 628 380 247 247 39% 

San Juan Capistrano City of 244 199 45 45 18% 

Santa Ana City of 678 775 -97 0 0% 

Santa Margarita Water District 1,004 1,083 -79 0 0% 

Seal Beach City of 160 100 60 60 37% 

South Coast Water District 110 243 -133 0 0% 

Trabuco Canyon Water District 67 72 -5 0 0% 

Tustin City of 563 381 182 182 32% 

Westminster City of 291 371 -80 0 0% 

Yorba Linda Water District 1,089 976 114 114 10% 

East Orange County Water District 42 42 0 0 0% 

Total 18,499 16,242 2,257 3,030 16% 

Notes: 
1 2017-19 average distribution system loss reported in supplier’s annual water loss reports. 
2 Allowance for distribution system loss under State Water Board’s draft water loss standards. 
3 Distribution system water loss reduction needed for SB 555 compliance. 
4 Reduction requirement divided by current distribution system water loss. 
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Figure 2-6. Orange County Water Loss Reduction % Needed for SB 555 Compliance 
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Sect ion  3.0 Compl iance Cost Est imates  

 

MW DOC 3-1 WUE Standards Economic Analys is  

 

 

3.0 Compliance Cost Estimates 

This section summarizes the annual cost 

estimates to meet the long-term standards 

DWR is expected to recommend. Estimates 

are summarized at the state level, for 

urban retail water suppliers within 

Metropolitan Water District’s service area, 

and for urban retail water suppliers within 

Orange County. This section also presents 

compliance cost estimates and expected 

water bill impacts for each Orange County 

urban retail water supplier. 

IN  TH IS  S ECT ION  

 Compliance cost 
estimates for the 
State, Orange 
County, and 
Metropolitan 

 Supplier-level 
compliance 
costs and bill 
impacts for 
Orange County 
suppliers 
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3.1 Aggregate of Annual Compliance Cost Estimates 

Table 3-1 summarizes annual cost of compliance with the long-term standards at the state level, 

for water suppliers within Metropolitan Water District’s service area, and for Orange County 

water suppliers. The estimated statewide net compliance cost is $351 million/year. This 

estimate is comprised of utility conservation program costs and customer cost-sharing totaling 

$584 million/year less avoided water production costs of $223 million/year. 

On a per AF basis, statewide net compliance costs average $785/year per AF of reduction 

requirement. This is roughly twice the average cost per AF for suppliers in Metropolitan’s 

service area and Orange County. The lower average costs per AF in these two regions are 

primarily a consequence of higher reported variable production costs.9 

On a per connection and per capita basis, the average statewide compliance cost is more than 

double that for suppliers in Metropolitan’s service area and Orange County. This occurs for two 

reasons. The first being the lower average compliance costs per AF discussed above, and the 

second being lower average reduction requirements per connection and per capita in these two 

regions compared to the state overall. 

 

3.2 Variability of Compliance Cost at the Supplier 

Level 

As with the reduction requirements discussed previously, a major theme of compliance costs is 

the variation in these costs across suppliers. This is illustrated in Figure 3-1 which shows the 

statewide distribution of net compliance cost per service connection. At one extreme, just over 

40% of suppliers have either zero or negative net compliance costs. As discussed in Section 1, 

a negative net compliance cost indicates that the supplier’s reported variable production cost 

exceeds the per AF cost of meeting its reduction requirement under the long-term standards. At 

the other extreme, more than a fifth of suppliers have net compliance costs in excess of 

$100/connection/year and almost one in ten (36 suppliers) have net compliance costs in excess 

of $200/connection/year. 

Regionally, significant variation in net compliance cost is observed across all hydrologic regions, 

as illustrated in Figure 3-2. The only region where net compliance cost is not highly dispersed is 

the San Francisco Bay region. In all other regions, the long-term standards are expected to 

result in highly variable compliance costs among suppliers. Geographic variation of compliance 

costs per capita between suppliers is demonstrated in Figure 3-3.  

                                                
9 As noted in Section 1, some suppliers may be reporting inflated variable production costs and therefore 
it is prudent to treat the net compliance costs in Table 3-1 as lower-bound estimates. 
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Table 3-1. Net Compliance Cost with the Long-Term Standards by Region ($/Year in 2022 Dollars) 

  
California 

Metropolitan 
Water District 
Service Area 

Orange 
County 

        

Population Served 36,670,497 18,967,873 3,207,137 

Service Connections 9,284,157 4,359,919 782,392 

Reduction Requirement (AF) 460,039 171,183 26,034 

Per Service Connection (Gal/Day/Connection) 44 35 30 

Per Capita (Gal/Day/Person) 11.2 8.1 7.2 
    

Conservation Program Costs1       

Utility Expenditures $350,873,730  $128,717,599  $20,011,337  

Utility Customer Cost Sharing $233,315,585  $78,421,973  $12,500,221  

Percentage Cost Share for Utility 60% 62% 62% 

Percentage Cost Share for Customer 40% 38% 38% 

Total $584,189,315  $207,139,572  $32,511,558  

Per AF $1,270  $1,210  $1,249  

Per Service Connection $63  $48  $42  

Per Capita $16  $11  $10  
    

Avoided Water Production Costs2 ($223,202,323) ($141,908,921) ($19,867,606) 

Per AF ($485) ($829) ($763) 

Per Service Connection  ($24) ($33) ($25) 

Per Capita ($6) ($7) ($6) 
    

Net Compliance Cost3 $360,986,992  $65,230,651  $12,643,952  

Per AF $785  $381  $486  

Per Service Connection  $39  $15  $16  

Per Capita $10  $3  $4  

 
Notes: 
1 Suppliers’ annual residential indoor, residential outdoor, non-residential DIM, and distribution system 
reduction requirements multiplied by the representative unit costs reported in Table 1-3. 
2 Product of suppliers’ annual reduction requirement and reported variable cost of production. 

3 Conservation program costs minus variable water production costs. 
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Figure 3-1. Statewide Distribution of Supplier Net Compliance Costs under Long-Term Standards 

 

Figure 3-2. Supplier Net Compliance Cost under Long-Term Standards by Hydrologic Region 
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Figure 3-3. Geographic Variation of Supplier Compliance Costs Per Capita under Long-Term Standards 
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Sect ion  3.0 Compl iance Cost Est imates  
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3.3 Orange County Supplier Compliance Costs and Bill 

Impacts 

A breakdown of annual costs to meet the long-term standards for Orange County suppliers is 

provided in Table 3-2. A visual representation of net compliance cost is provided in Figure 3-4. 

Geographic variation of compliance costs per capita for Orange County suppliers is 

demonstrated in Figure 3-5. Net compliance cost ranges from -$15/connection/year (Newport 

Beach) to $102/connection/year (Trabuco Canyon). The average cost is $14/connection/year. 

Net compliance cost is positive for 16 suppliers and exceeds $50/Connection/Year for six 

suppliers. 

To get a feel for the potential impact on Orange County water bills, the estimated net 

compliance cost for each supplier was compared to the typical bill for monthly water service.10 

The results are summarized in Table 3-3 and visually represented in Figure 3-6. Net compliance 

costs are negative or zero for 13 suppliers and positive for 16 suppliers. Among the latter group, 

net compliance cost ranges from 1-19% of the typical monthly bill with 10 of the 16 having net 

compliance cost in excess of 5% and three in excess of 10% of the typical monthly bill. Two 

suppliers have net compliance costs approaching 20% of the typical monthly bill. 

 

 

                                                
10 Rates and charges for each water supplier are from the Nicholas Institute for Environmental Policy 
Solutions Water Affordability Dashboard (https://nicholasinstitute.duke.edu/water-affordability/water-
affordability-dashboard/#closeIDWSDiv). Typical bills are based on 8,000 gallons of water (10.7 CCF) 
delivered with a 5/8” meter. 
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Figure 3-4. Orange County Suppliers Net Cost of Compliance with Long-Term Standards 
($/Connection/Year) 
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Figure 3-5. Geographic Variation of Orange County Supplier Compliance Costs Per Capita under Long-
Term Standards 
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Table 3-3. Long-Term Standards Net Compliance Cost as Percentage of Typical Water Bills of Orange 
County Water Suppliers 

Agency Name 
Compliance Cost 

$/Con/Mo 
Typical Bill 

($/Mo) 
% 

Typical Bill 

Newport Beach City of ($1.23) $50.23  -2.5% 

San Clemente City of ($1.17) $50.54  -2.3% 

Santa Margarita Water District ($0.82) $40.77  -2.0% 

South Coast Water District ($0.96) $79.28  -1.2% 

GSWC – Placentia ($0.45) $64.02  -0.7% 

San Juan Capistrano City of ($0.30) $46.09  -0.7% 

El Toro Water District ($0.17) $59.24  -0.3% 

Yorba Linda Water District ($0.19) $74.01  -0.3% 

Fullerton City of ($0.04) $50.52  -0.1% 

Irvine Ranch Water District $0.00  $78.07  0.0% 

Moulton Niguel Water District $0.00  $31.89  0.0% 

Santa Ana  City of $0.00  $42.70  0.0% 

East Orange County Water District $0.00  $76.75  0.0% 

Anaheim City of $0.47  $42.78  1.1% 

GSWC – West Orange $1.10  $61.40  1.8% 

Huntington Beach City of $0.37  $15.25  2.4% 

Seal Beach City of $1.93  $39.86  4.8% 

Mesa Water District $2.50  $50.36  5.0% 

Garden Grove City of $2.41  $48.18  5.0% 

Fountain Valley City of $2.93  $50.74  5.8% 

La Palma City of $3.46  $59.36  5.8% 

Westminister City of $3.06  $49.30  6.2% 

La Habra City of $4.97  $74.83  6.6% 

Brea City of $4.91  $73.08  6.7% 

Laguna Beach County Water District $4.11  $49.42  8.3% 

Tustin City of $4.72  $55.04  8.6% 

Trabuco Canyon Water District $8.51  $65.01  13.1% 

Orange City of $8.14  $43.63  18.7% 

Buena Park City of $8.41  $43.51  19.3% 

Notes: 
1 Typical bill amounts are for 8,000 gallons of water (10.7 CCF). 
2 Typical bills were taken from the Nicholas Institute for Environmental Policy Solutions Water 
Affordability Dashboard (https://nicholasinstitute.duke.edu/water-affordability/water-affordability-
dashboard/#closeIDWSDiv). 
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Figure 3-6. Long-Term Standards Net Compliance Cost as Percentage of Typical Water Bills for Orange 
County Water Suppliers
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4.0 Disadvantaged Communities 

Impact Assessment 

This section provides an assessment of 

reduction requirements and compliance costs 

in relation to DAC prevalence within urban 

retail water supplier service areas. This 

assessment indicates that the long-term 

standards DWR is expected to recommend 

are likely to disproportionately impact water 

suppliers with high DAC prevalence. 

IN  TH IS  S ECT ION  

 Reduction 
requirement 
vs DAC 
prevalence 

 Compliance 
cost vs DAC 
prevalence 
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4.1 Water Supplier DAC Prevalence 

An important question is whether the impacts of the proposed standards are expected to fall 

disproportionately on disadvantaged communities (DACs). To address this question, DWR’s 

DAC Mapping Tool was used to calculate the percentage of each urban retail water supplier’s 

service area designated as DAC. Details of these calculations are provided in Appendix D. 

Reduction requirements and compliance costs were regressed against DAC prevalence to 

determine the extent they are positively correlated with DAC prevalence. A statistically 

significant relationship between DAC prevalence and the two impact variables would indicate 

that the long-term standards may disproportionately impact DAC communities. 

The distribution of DAC prevalence across urban retail water suppliers is shown in Figure 4-1. 

The left and right whiskers of the boxplot in Figure 4-1 denote the 5th and 95th percentiles, 

respectively. The median DAC prevalence is 19%. Water suppliers in the top 25% of the 

distribution have a DAC prevalence greater than 44%. All water suppliers in the bottom 75% of 

the distribution have a DAC prevalence less than 44%.  

 

Figure 4-1. Distribution of Urban Retail Water Supplier DAC Prevalence 
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4.2 Reduction Requirement versus DAC Prevalence 

The relationship between mean reduction requirement under the long-term standards and DAC 

prevalence is shown in Figure 4-2. On average, each one percentage point increase in DAC 

prevalence is expected to increase the supplier’s reduction requirement by 0.11 percentage 

points. For example, the expected reduction requirement for a supplier with 80% DAC 

prevalence is roughly one and a half times greater than that for a supplier with 20% DAC 

prevalence – a 19% versus 12% expected reduction requirement. 

To see the effect of DAC prevalence on supplier reduction requirements more concretely, 

Figure 4-3 compares the mean reduction requirement of suppliers in the top 25% of the DAC 

prevalence distribution to that of suppliers in the bottom 75% of the distribution. In other words, 

it compares the mean reduction requirement for suppliers with high DAC prevalence to suppliers 

with moderate to low DAC prevalence. The mean reduction requirement is 15.9% for suppliers 

in the high DAC prevalence group compared to 11.0% for suppliers in the moderate to low DAC 

prevalence group. This difference is statistically significant at a greater than 99% level of 

statistical confidence.  

These results indicate that the long-term standards can be expected to result in reduction 

requirements that, on average, are proportionately greater for suppliers with high DAC 

prevalence than for suppliers with moderate to low DAC prevalence. 

 

 
Figure 4-2. Mean Reduction Requirement under the Long-Term Standards Conditional on DAC 
Prevalence  
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Figure 4-3. Mean Reduction Requirement under the Long-Term Standards by DAC Category 

4.3 Compliance Cost versus DAC Prevalence 

A similar assessment was performed for compliance cost in relation to DAC prevalence. The 

relationship between mean compliance cost under the long-term standards and DAC 

prevalence is shown in Figure 4-4. On average, each one percentage point increase in DAC 

prevalence increases the supplier’s net compliance cost by $0.70/Connection/Year. For 

example, the expected compliance cost for a supplier with 80% DAC prevalence is roughly 1.8 

times greater than that for a supplier with 20% DAC prevalence – $93.96/Connection/Year 

versus $51.74/Connection/Year. 

To see the effect of DAC prevalence on compliance cost more concretely, Figure 4-5 compares 

the mean compliance cost of suppliers in the top 25% of the DAC prevalence distribution to that 

of suppliers in the bottom 75% of the distribution. In other words, it compares the mean 

compliance cost for suppliers with high DAC prevalence to suppliers with moderate to low DAC 

prevalence. The mean compliance cost is $83.10/Connection/Year for suppliers in the high DAC 

prevalence group compared to $48.80/Connection/Year for suppliers in the moderate to low 

DAC prevalence group. This difference is statistically significant at a greater than 99% level of 

statistical confidence.  
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Figure 4-4. Mean Compliance Cost under the Long-Term Standards Conditional on DAC Prevalence  

  

Figure 4-5. Mean Compliance Cost under the Long-Term Standards by DAC Category 
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These results indicate that the long-term standards can be expected to result, on average, in 

greater compliance costs per service connection for suppliers with high DAC prevalence than 

for suppliers with moderate to low DAC prevalence. 

 

Page 128 of 220



Sect ion  5.0 Summary of  F indings  

 

MW DOC 5-1 WUE Standards Economic Analys is  

  

   

5.0 Summary of Findings 

This section summarizes the key findings of the 

report regarding methods and data, 

reduction requirements, compliance costs, and 

DAC impacts under the long-term urban water 

use standards. 

IN  TH IS  S ECT ION  

 Discussion of 
results 
regarding 
reduction 
requirements 

 Discussion of 
results 
regarding 
compliance 
costs 

 Discussion of 
results 
regarding the 
standards’ 
impact on 
DACs 
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5.1 Methods and Assumptions 

The reduction requirement and compliance cost estimates presented in this report are premised 

on the best available information regarding the expected long-term standards, supplier current 

water uses, conservation program implementation costs, variable water production costs, and 

potable reuse of water. It is nonetheless important to bear in mind the following key 

assumptions and data limitations undergirding this report’s impact assessment: 

 Impacts are based on the long-term standards DWR is expected to recommend to the 

State Water Board. It is always possible that the standards DWR recommends or that 

the State Water Board ultimately adopts differ in material ways from the standards 

assumed for this assessment. 

 

 Data on supplier current water uses, service area population, residential landscape 

area, DIM water uses, distribution system water losses, and potable reuse used to 

calculate supplier reduction requirements were compiled by DWR and underwent 

substantial review and quality checks. Nonetheless, there may remain errors in these 

data that could result in inaccurate estimates for some water suppliers. All Orange 

County suppliers were afforded an opportunity to review and amend the data for their 

service area prior to the release of this report. 

 

 Because DWR’s LAM Program did not measure non-residential DIM landscape areas, it 

is not possible to directly calculate supplier allowances for non-residential DIM water 

uses. This report assumes that the non-residential DIM allowances are proportional in 

percentage reduction requirement to the allowances for outdoor residential water uses. 

In other words, this report assumes that if a supplier’s current outdoor residential water 

uses exceed the allowance for outdoor residential water use by X%, then the supplier’s 

current non-residential DIM water uses will also exceed its non-residential DIM 

allowance by X%. The one exception to this assumption is for Orange County water 

suppliers that provided DIM landscape area estimates as part of the Orange County 

data review process undertaken for this report. In the case of these suppliers, the DIM 

water use allowance is calculated directly using these data. 

 

 The distribution system reduction requirements are predicated on the State Water 

Board’s draft water loss standards. The draft standards, in turn, are predicated on data 

compiled by the State Water Board on supplier distribution system characteristics. 

Suppliers will have until July 2023 to submit amendments to these data which could in 

some cases result in a materially different water loss standard than was used for this 

assessment. 

 

 Compliance costs are estimated using representative costs for indoor and outdoor 

residential conservation programs, commercial landscape conservation programs, and 
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water loss reduction programs. Actual conservation program implementation costs 

depend on many factors and can vary widely from supplier to supplier. The conservation 

program costs used in this study are deemed to provide reasonable first-order estimates 

of costs typically paid by water utilities and their cost-sharing partners to reduce urban 

water uses and manage distribution system water losses. 

 

 Variable production costs used to calculate net compliance costs are taken directly from 

the annual water loss reports suppliers submit to DWR. It is common for suppliers that 

purchase wholesale water to report the wholesale price of water as their variable 

production cost. In some cases, this will overstate the supplier’s actual variable 

production cost because the wholesale price typically embeds a significant share of the 

wholesale supplier’s fixed costs which cannot be avoided in the long-run. Consequently, 

net compliance costs presented in this report are likely understated to some extent.  

 

5.2 Reduction Requirements 

Key findings in terms of expected reduction requirements under the long-term standards are as 

follows: 

 The long-term standards result in markedly different reduction requirements across 

suppliers. At one end of the spectrum, nearly 40% of suppliers have either no reduction 

requirement or a very modest reduction requirement (less than 5%). At the other end of 

the spectrum, nearly a quarter of suppliers have reduction requirements exceeding 20% 

and 11% of suppliers have reduction requirements exceeding 30%. 

 

 The variation in water loss reduction requirements across suppliers is even greater. A 

third of suppliers have no reduction requirement while nearly a third have reduction 

requirements greater than 50%. 

 

 Aggregate reduction requirements are fairly modest: 11% statewide, 8% within 

Metropolitan Water District’s service area, and 7% within Orange County. Focusing on 

the average effect, however, masks the extreme heterogeneity in mandated reductions 

across suppliers. 

 

 

 The Potable Reuse Bonus Incentive plays an important role in mitigating reduction 

requirements in Southern California, and particularly in Orange County. Absent this 

adjustment to supplier UWUOs, Orange County’s aggregate reduction requirement, for 

example, would nearly double from 7% to 13%. 
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 Within Orange County, reduction requirements range from 0 to 27%, with an average 

reduction requirement of 7%. Absent the Potable Reuse Bonus Incentive, the average 

and maximum reduction requirements for Orange County suppliers would increase to 

13% and 32%, respectively. 

 

 

 The State Water Board’s draft water loss standards require very substantial reductions in 

distribution system water losses: 29% statewide, 17% within Metropolitan Water 

District’s service area, and 16% within Orange County. Although distribution system 

water losses account for just 6% of current urban water uses, the mandated reduction in 

distribution system water losses comprises a fifth of the statewide reduction requirement. 

There are reasons to question the technical and economic feasibility of water loss 

reductions of this magnitude. 

 

 Within Orange County, water loss reduction requirements range from 0 to 53%, with an 

average reduction requirement of 16%. Reduction requirements are greater than 30% 

for ten suppliers and greater than 40% for three suppliers. Reducing water loss by these 

magnitudes will present a herculean task for these suppliers. 

 

5.3 Net Compliance Costs 

Key findings in terms of net cost to comply with the long-term standards are as follows: 

 At the state level, net compliance cost is $351 million annually (in 2022 dollars). This 

consists of outlays totaling $584 million/year to reduce urban water uses and avoided 

water production costs of $223 million/year. 

 

 On a per connection basis, net compliance cost is $39/connection/year at the state level. 

In Southern California, net compliance cost is less than half this amount. The difference 

is due to higher reported variable production costs and lower reduction requirement per 

connection in Southern California compared to other parts of the state. 

 

 As with reduction requirements, net compliance costs vary significantly across suppliers. 

At one extreme, just over 40% of suppliers have either zero or negative net compliance 

costs. At the other extreme, more than a fifth of suppliers have net compliance costs in 

excess of $100/connection/year and almost one in ten (36 suppliers) have net 

compliance costs in excess of $200/connection/year. 

 

 Regionally, significant variation in net compliance cost is observed across all hydrologic 

regions. The only region where net compliance cost is not highly dispersed is the San 

Francisco Bay region. The variation in compliance costs (and reduction requirements) 
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appears to be driven primarily by the standards and not by regional attributes of water 

suppliers. 

 

 Within Orange County, net compliance costs range from -$15/Connection/Year to 

$102/Connection/Year, with an average cost of $16/Connection/Year. Thirteen suppliers 

have negative net compliance costs and 16 have positive net compliance costs. Six 

suppliers have net compliance costs exceeding $50/Connection/Year. 

 

 Net compliance cost as a percentage of typical water bills for Orange County suppliers 

range from -3 to 19%. Net compliance cost is greater than 10% of the typical bill amount 

for three suppliers and it approaches 20% for two suppliers. These results indicate that 

the long-term standards have the potential to significantly impact water service costs for 

some urban retail water suppliers. 

5.4 DAC Impacts 

Key findings in terms of impacts of the long-term standards on DAC communities are as follows: 

 Supplier reduction requirements are positively correlated with DAC prevalence. On 

average, each one percentage point increase in DAC prevalence is associated with a 

0.11 percentage point increase in a supplier’s reduction requirement. 

 

 The long-term standards can be expected to result in reduction requirements that, on 

average, are proportionately greater for suppliers with high DAC prevalence than for 

suppliers with moderate to low DAC prevalence. 

 

 Similar results obtain with respect to net compliance cost. On average, each one 

percentage point increase in DAC prevalence is associated with a 

$0.70/Connection/Year increase in net compliance cost. 

 

 The average compliance cost for suppliers with high DAC prevalence (top 25% of 

distribution) is $83.10/Connection/Year compared to $48.80/Connection/Year for 

suppliers with moderate to low DAC prevalence (bottom 75% of distribution), a nearly 

two-fold difference. 
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Appendix B – Reduction Requirement Estimates for Interim 

Standard 

This appendix provides aggregate reduction estimates under the interim urban water use 

standards for all urban retail water suppliers, suppliers within Metropolitan Water District’s 

service area, and suppliers within Orange County. The interim standards DWR is expected to 

recommend are shown in the table below. 

Period 

Indoor 

Residential 

Water Use 

Outdoor 

Residential 

Water Use 

Non-Residential 

DIM 

Distribution 

System 

Losses 

In
te

ri
m

 

S
ta

n
d

a
rd

s
 

Before 2025 55 GPCD 

80% of net ETo 

applied to 100% 
II + 20% INI 

80% of net ETo 
applied to 100% of 

Regular 
Landscape Area + 
100% of net ETo 

applied to Special 
Landscape Area 

Current 
System 
Losses 2025-2027 

47 GPCD 
2028-2029 

State Water 
Board Draft 
Standard 

L
o

n
g

-T
e
rm

 

S
ta

n
d

a
rd

s
 

2030 
onward 

42 GPCD 
65% of net ETo 
applied to 100% 

II + 20% INI 

65% of net ETo 

applied to 100% of 
Regular 

Landscape Area + 
100% of net ETo 

applied to Special 
Landscape Area 

Notes: 

1 Net ETo is reference evapotranspiration minus effective rainfall, where effective rainfall is the portion 

of annual rainfall that contributes to plant evapotranspiration requirements and is capped at 25% of 

annual rainfall. 

2 Outdoor residential standard applies to 100% of residential landscape area classified by DWR as 

irrigated at the time of landscape area image acquisition (II) plus 20% of residential landscape area 

classified by DWR as irrigable, but not irrigated, at the time of landscape area image acquisition (INI). 

3 Special Landscape Area includes landscape area dedicated solely to edible plants (e.g., community 

gardens), active and passive recreational areas (e.g., outdoor event spaces and sports fields), and 

areas irrigated with recycled water. All other landscape area irrigated with DIMs is considered to be 

Regular Landscape Area. 

4 The standard for distribution system losses is expressed either in gallons per connection per day 
(GCD) or gallons per mile of main per day (GMD), depending on the size and connection density of the 
distribution system. The vast majority are in GCD. 
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Aggregate Reduction Estimates for Interim Standards in Effect from 2023 through 2024 

Statewide         

Supplier N 398  Population 36,651,826 

          

Category Current Compliance Difference % Difference 

Residential 3,428,147 3,363,807 64,340 2% 

Non-Residential DIM 454,625 447,445 7,180 2% 

Distribution System 
Loss 

329,775 329,775 0 0% 

Total 4,212,547 4,141,026 71,521 2% 
     

Metropolitan Water District Service Area     

Supplier N 147  Population 18,949,202 

          

Category Current Compliance Difference % Difference 

Residential 1,686,216 1,670,936 15,280 1% 

Non-Residential DIM 243,967 242,390 1,577 1% 

Distribution System 
Loss 

133,016 133,016 0 0% 

Total 2,063,200 2,046,343 16,857 1% 
     

Orange County         

Supplier N 29  Population 3,188,466 

          

Category Current Compliance Difference % Difference 

Residential 291,263 290,829 434 0% 

Non-Residential DIM 70,729 70,607 122 0% 

Distribution System 
Loss 

18,499 18,499 0 0% 

Total 380,491 379,935 556 0% 

 
Notes: 
1 Current use is the average usage reported by suppliers for 2017-2019. 
2 Compliance use is the expected use under the interim standards in effect from 2023 through 2024. 
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Aggregate Reduction Estimates for Interim Standards in Effect from 2025 through 2027 

Statewide         

Supplier N 398  Population 36,651,826 

          

Category Current Compliance Difference % Difference 

Residential 3,428,147 3,317,342 110,805 3% 

Non-Residential DIM 454,625 443,865 10,760 2% 

Distribution System 
Loss 

329,775 329,775 0 0% 

Total 4,212,547 4,090,981 121,565 3% 
     

Metropolitan Water District Service Area     

Supplier N 147  Population 18,949,202 

          

Category Current Compliance Difference % Difference 

Residential 1,686,216 1,655,732 30,485 2% 

Non-Residential DIM 243,967 240,849 3,119 1% 

Distribution System 
Loss 

133,016 133,016 0 0% 

Total 2,063,200 2,029,596 33,603 2% 
     

Orange County         

Supplier N 29  Population 3,188,466 

          

Category Current Compliance Difference % Difference 

Residential 291,263 288,751 2,512 1% 

Non-Residential DIM 70,729 70,350 379 1% 

Distribution System 
Loss 

18,499 18,499 0 0% 

Total 380,491 377,600 2,891 1% 

 
Notes: 
1 Current use is the average usage reported by suppliers for 2017-2019. 
2 Compliance use is the expected use under the interim standards in effect from 2025 through 2027. 
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Aggregate Reduction Estimates for Interim Standards in Effect from 2028 through 2029 

Statewide         

Supplier N 398  Population 36,651,826 

          

Category Current Compliance Difference % Difference 

Residential 3,428,147 3,319,263 108,884 3% 

Non-Residential DIM 454,625 444,075 10,550 2% 

Distribution System 
Loss 

329,775 233,592 96,183 29% 

Total 4,212,547 3,996,930 215,617 5% 

     

Metropolitan Water District Service Area     

Supplier N 147  Population 18,949,202 

          

Category Current Compliance Difference % Difference 

Residential 1,686,216 1,656,631 29,585 2% 

Non-Residential DIM 243,967 240,920 3,047 1% 

Distribution System 
Loss 

133,016 110,054 22,962 17% 

Total 2,063,200 2,007,605 55,595 3% 

     

Orange County         

Supplier N 29  Population 3,188,466 

          

Category Current Compliance Difference % Difference 

Residential 291,263 288,709 2,554 1% 

Non-Residential DIM 70,729 70,361 368 1% 

Distribution System 
Loss 

18,499 15,469 3,030 16% 

Total 380,491 374,539 5,952 2% 

 
Notes: 
1 Current use is the average usage reported by suppliers for 2017-2019. 
2 Compliance use is the expected use under the interim standards in effect from 2028 through 2029. 
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Appendix C – Urban Water Use Objective Analyzer 

The Urban Water Use Objective Analyzer is a customized version of a model originally 

developed for DWR to help urban water suppliers compare their current water use against their 

urban water use objective (UWUO). The original DWR model uses data from water suppliers’ 

electronic annual reports, water loss audit reports, and urban water management plans to 

estimate current water use and to compare this use to each supplier’s UWUO under the 

recommended standards for (1) indoor residential water use, (2) outdoor residential water use, 

(3) commercial, industrial, and institutional (CII) water use served by dedicated irrigation meters 

(DIMs), and (4) distribution system water loss. 

Several enhancements were made to the model for this project. These include: 

 Supplier Data Update Module – A module was added to allow suppliers to review and 

update the data the model uses to estimate their current water uses and calculate their 

urban water use objective. 

 Supplier Compliance Cost Module – A module was added to estimate the cost to 

comply with the urban water use objectives. Compliance cost is defined as the expected 

cost of reducing water use to satisfy the urban water use objectives minus any avoided 

variable water production costs. Variable water production cost for each water supplier is 

drawn from its annual water loss audit report. Representative costs to reduce residential 

indoor and outdoor water uses, CII DIM water uses, and distribution system water 

losses, are used to estimate the expected cost of reducing water use to satisfy the 

objective. The basis for these estimates is described later in this report. 

 Individual Supplier Assessment Module – A module was added to provide a detailed 

breakdown of a supplier’s current water uses, water use objective, and expected cost of 

compliance. For purposes of calculating the expected cost of compliance, the user can 

choose to use the representative conservation costs developed for this project or enter 

their own conservation cost estimates. Likewise, they can either let the model allocate 

the required reduction in water use between the indoor and outdoor residential, CII DIM, 

and distribution system water loss categories, or enter their own allocation of water 

savings across these categories of water use. 

Model Data Sources 

The model uses the following data sources to estimate suppliers’ current water uses and urban 

water use objectives: 

 2017-2019 Electronic Annual Report (eAR) – eAR data are used to estimate supplier 

service area population, number of metered and unmetered service connections, and 

current residential, CII DIM, CII non-DIM, and other miscellaneous water uses. 

 2017-2019 Water Loss Audit Reports – Urban retail water suppliers’ water loss audit 

report data are used to estimate current real and apparent water losses and authorized 
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unbilled water uses, which together make up suppliers’ non-revenue water (NRW) use. 

As discussed above, the model uses the variable water production cost in suppliers’ 

water loss audit reports to estimate avoided production costs associated with reduced 

water use. 

 DWR Indoor Residential Water Use Study – Data from this statewide study are used 

to estimate urban retail water suppliers’ indoor residential water use. 

 State Water Board Draft Water Loss Standards – The model uses the State Water 

Board’s August 2022 draft water loss standards to calculate the difference between 

current and target distribution system water loss. 

 LAM, CIMIS, and CalSIMETAW – Data from the Landscape Area Measurement (LAM) 

project are used to estimate suppliers’ residential landscape area, decomposed into 

irrigable irrigated (II) and irrigable not irrigated (INI) components. CIMIS and 

CalSIMETAW data are used to estimate suppliers’ net reference evapotranspiration 

(ETo). 

 Urban Water Management Plans (UWMP) – UWMP data are used to determine urban 

retail water suppliers’ SB X7-7 2020 per capita water use targets. UWMP data also are 

used to fill in missing eAR data and to correct aberrant eAR data, as described below. 

Additionally, UWMP data are used to estimate current potable reuse, which, in turn, is 

used to estimate suppliers’ potable reuse bonus incentives. 

 Census ACS and DOF Population and Housing Estimates – In addition to the UWMP 

data, in certain cases population and housing data from the Census American 

Community Survey (ACS) and Department of Finance (DOF) are used to cross-check 

and correct aberrant eAR service area population estimates. Additionally, these data are 

used to decompose service area population into residential and group quarters 

components for purposes of estimating Indoor Residential Water Use. 

Data Quality Assurance 

Rigorous data consistency and quality assurance checks were used to screen the data used in 

the model, including: 

 Flagging unusual, outlier, or missing eAR data 

 Cross-checking flagged data with UWMP and/or ACS or DOF data 

 Filling in missing eAR data and correcting eAR data determined to be erroneous 

Data corrections are documented within the model and the original and corrected data are 

stored side-by-side in the model. There is no data destruction. As noted above, a module was 

added to the model to allow suppliers to review and update their data. 
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Water Suppliers Included in Model 

The model includes 398 urban retail water suppliers which are listed in Appendix A. Suppliers 

within the Metropolitan Water District and Orange County service areas have been flagged so 

the model can generate summaries for these regions. 

Water Use Definitions 

The model uses the following definitions of water use: 

 Current Total Use – The average total water use reported by suppliers for 2017-2019. 

 Current Residential Use – Average residential use for 2017-2019 reported by the 

supplier in its eAR. 

 Current Residential Indoor Use – The estimate of indoor GPCD for the supplier 

reported in DWR’s Indoor Residential Water Use Study multiplied by the supplier’s 2017-

2019 average residential population. 

 Current Residential Outdoor Use – The difference between Current Residential Use 

and Current Residential Indoor Use. 

 Current CII DIM Use – Average CII DIM use for 2017-2019 reported by the supplier in 

its eAR. 

 Current Real Loss – Average real loss reported in supplier’s 2017-2019 Water Loss 

Audit reports. 

 Current Regulated Use – The sum of Current Residential Use, Current CII DIM Use, 

and Current Real Loss. 

 Indoor Residential Water Use Objective – Indoor residential standard (in GPCD) 

multiplied by the supplier’s 2017-2019 average residential population. DWR has 

recommended initially setting the indoor standard to 55 GPCD, stepping it down to 47 

GPCD in 2027, and stepping it down again to 42 GPCD in 2030. 

 Outdoor Residential Water Use Objective – 100% of supplier’s irrigable, irrigated (II) 

residential landscape area plus 20% of supplier’s irrigable, not irrigated (INI) residential 

landscape area in square feet, multiplied by the outdoor residential standard (% of net 

ETo), and converted to gallons. 

Outdoor Objective = (II + 0.2 INI) x (ETo – Effective Precipitation) x Outdoor Standard 

(%) x 0.62 

Effective precipitation is capped at 25% of annual precipitation. DWR has recommended 

initially setting the outdoor standard to 80% of net ETo and stepping it down to 65% of 

net ETo starting in 2030. 

 CII DIM Water Use Objective – 100% of supplier’s regular irrigated area served by 

DIMs multiplied by the CII DIM standard for regular landscape area (% of net ETo) plus 
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100% of supplier’s special irrigated area served by DIMs multiplied by the CII DIM 

standard for special landscape area (% of net ETo) and converted to gallons. 

CII DIM Objective = (Regular Area x Standard for Regular Area + Special Area x 

Standard for Special Area) x (ETo – Effective Precipitation) x 0.62 

Effective precipitation is capped at 25% of annual precipitation. DWR has recommended 

initially setting the regular area standard to 80% of net ETo and stepping it down to 65% 

of net ETo starting in 2030. It has recommended setting the special area standard to 

100% of net ETo. 

Special landscape area, as defined in the Model Water Efficient Landscape Ordinance 

(CCR Section 491), includes landscapes dedicated solely to edible plants (e.g., 

community gardens), active and passive recreational areas (e.g., outdoor event spaces 

and sports fields), areas irrigated with recycled water, water features using recycled 

water. 

 Real Water Loss Objective – Sum of supplier’s active and inactive service connections 

multiplied by the draft water loss standard (expressed in gallons/connection/day) 

assigned to the supplier by the State Water Board. 

 Potable Reuse Bonus Incentive – A credit for potable reuse within the supplier’s 

service area. It cannot exceed 15% of the supplier’s Urban Water Use Objective if the 

potable reuse is produced by an existing project and 10% of the supplier’s Urban Water 

Use Objective if the potable reuse is produced by a new project. Only potable reuse 

delivered to residential and CII DIM end uses is eligible. 

 Urban Water Use Objective – Sum of supplier’s Indoor Residential Water Use 

Objective, Outdoor Residential Water Use Objective, CII DIM Water Use Objective, and 

Real Water Loss Objective. 

 Urban Water Use Objective plus Bonus Incentive – Sum of supplier’s Urban Water 

Use Objective and Potable Reuse Bonus Incentive. The model compares this volume of 

water to the sum of the supplier’s Current Residential Use, Current CII DIM Use, and 

Current Real Loss to determine if the supplier if over or under its water use objective. 

Estimation of CII DIM Water Use Objective 

DWR’s LAM project did not measure landscape areas served by CII DIMs. The model therefore 

cannot directly estimate the CII DIM Water Use Objective unless a user updates their data with 

estimates of regular and special landscape areas served by DIMs. In the absence of these data, 

the model sets the CII DIM Water Use Objective to require the same percentage reduction in 

water use as would be required to meet the supplier’s Outdoor Residential Water Use Objective. 

For example, if the Outdoor Residential Water Use Objective is 10% less than Current 

Residential Outdoor Use, then the model sets the CII DIM Water Use Objective so that it is 10% 

less than Current CII DIM Use. 
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Variances 

WC §10609.14 authorizes the State Water Board to grant variances for unique uses of water 

that could have a material effect on a supplier’s Urban Water Use Objective. Such uses include 

evaporative coolers, significant populations of horses and other livestock, fluctuations in 

seasonal populations, landscaped areas irrigated with high TDS recycled water, significant use 

of water for soil compaction and dust control, significant use of water to supplement ponds and 

lakes to sustain wildlife, significant use of water to irrigate vegetation for fire protection, and 

significant use of water for commercial and noncommercial agricultural production. 

The State Water Board will grant variances on a case-by-case basis. It is not possible to know 

in advance the number or volume of variances the State Water Board may ultimately grant. 

Therefore, the model does not incorporate variances into its calculation of suppliers’ Urban 

Water Use Objectives. In this regard, the model provides an upper-bound estimate of potential 

reduction requirements since it is expected that some suppliers will apply for and receive 

variances that result in an Urban Water Use Objective that is larger than the one calculated by 

the model. 

Potable Reuse Bonus Incentives 

Potable reuse bonus incentives are calculated using data on potable reuse from suppliers’ 

urban water management plans and other sources. Per WC §10609.20, the Potable Reuse 

Bonus Incentive is capped at either 10% or 15% of the supplier’s UWUO, depending on when 

the potable reuse facilities supplying the water were constructed. 

SB 555 Compliance 

There are cases when a supplier will have a reduction requirement even when its current use is 

less than its UWUO. This can occur when the supplier’s current distribution system losses 

exceed its distribution system loss allowance. SB 555, which passed prior to the 2018 

Legislation, directed the State Water Board to develop numerical standards for distribution 

system water losses. The 2018 Legislation incorporates these standards by reference, and they 

provide the basis for the distribution system water loss component of the supplier’s UWUO. 

Importantly, the 2018 Legislation does not abrogate the requirement that water suppliers comply 

with the numerical water loss standards under SB 555. This can result in a situation where a 

supplier may be required to reduce its distribution system water losses even though its current 

regulated water uses are less than its UWUO. 

Reduction Requirement Apportionment 

To calculate a supplier’s net compliance cost, the model apportions its reduction requirement as 

follows: 

 First, the reduction in distribution system water loss needed for SB 555 compliance is 

calculated. 
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 Second, the residual reduction in water use needed for the supplier to meet its UWUO is 

determined. 

 Third, the residual reduction requirement is divided between indoor residential, outdoor 

residential, and non-residential DIM water uses in proportion to the amount by which 

each of these end uses exceed their allowance under the urban water use standards. 
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Appendix D – Calculation of Disadvantaged Community 

Prevalence 

As part of the WUE Standards Economic Analysis Report, the prevalence of disadvantaged 

communities (DACs) within urban retail water supplier service areas was computed. State of 

California law defines a DAC as a community with a median household income less than 80% of 

the statewide median household income (Public Resources Code §75005(g)). DWR’s DAC 

Mapping Tool identifies all census places, tracts, and block groups in California that meet this 

definition. This report uses this information to calculate the prevalence of DACs within each 

urban retail water supplier’s service area. 

Prevalence of DACs is expressed as a percentage of each urban retail water supplier’s total 

service area. This was calculated by taking Geographic Information System (GIS) boundary 

shapefiles of all urban water suppliers provided by DWR and intersecting each service area 

boundary with 2019 Census Block Group data from the American Community Survey (ACS).11 

Each intersected block was evaluated for DAC-designation by DWR. After computing the total 

acreage of all DAC-designated intersections within a supplier’s service area, a ratio of the DAC-

designated area to the supplier’s total service area was estimated, providing the percentage of 

service area per urban water supplier that is designated as financially disadvantaged.  

A summary table of these results are presented in Table D-1. Note that East Orange County 

Water District, the City of La Palma, and Trabuco Canyon Water District were found to have no 

DACs in their service areas. DACs within the service areas of Metropolitan Water District and 

Orange County are visually demonstrated in Figure D-1.

                                                
11 Note the most recently updated GIS water systems boundary shapefile was provided by DWR staff. 
ACS data are available using the GitHub for the Nicholas Institute’s Water Affordability Dashboard here: 
https://github.com/NIEPS-Water-Program/water-affordability/tree/main/data 
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Table D-1. Percent DAC per Orange County Supplier Service Area 

Orange County Supplier 
Name 

Matching 
DWR ID 

PWSID 
Agency 
Acreage  

DAC 
Acreage 

% Service 
Area DAC 

Anaheim City of 64 CA3010001 32759 6571 20.06% 

Brea City of 263 CA3010002 7827 122 1.55% 

Buena Park City of 283 CA3010003 6773 1123 16.58% 

East Orange County Water 
District 

785 
CA3010068/C

A3010093 
617 0 0.00% 

El Toro Water District 830 CA3010079 5255 2391 45.51% 

Fountain Valley City of 924 CA3010069 5977 1074 17.98% 

Fullerton City of 967 CA3010010 14375 3199 22.26% 

Garden Grove City of 977 CA3010062 11593 2819 24.32% 

Golden State Water 
Company - Placentia 

1053 CA3010035 3980 673 16.91% 

Golden State Water 
Company - West Orange 

1062 CA3010022 9871 1181 11.97% 

Huntington Beach City of 1215 CA3010053 17859 1195 6.69% 

Irvine Ranch Water District 1245 CA3010092 114092 2578 2.26% 

La Habra City of 1324 CA3010018 4703 383 8.14% 

La Palma City of 1327 CA3010100 1082 0 0.00% 

Laguna Beach County 
Water District 

1335 CA3010017 5182 140 2.69% 

Mesa Water District 1596 CA3010004 10177 1368 13.44% 

Moulton Niguel Water 
District 

1663 CA3010073 23553 228 0.97% 

Newport Beach City of 1730 CA3010023 9322 681 7.31% 

Orange City of 1797 CA3010027 14788 1422 9.62% 

San Clemente City of 2159 CA3010036 8981 177 1.97% 

San Juan Capistrano City of 2177 CA3010030 9032 1331 14.73% 

Santa Ana  City of 2207 CA3010038 17262 5693 32.98% 

Santa Margarita Water 
District 

2217 CA3010101 62523 7433 11.89% 

Seal Beach City of 2241 CA3010041 7487 601 8.03% 

South Coast Water District 2334 CA3010042 5056 276 5.45% 

Trabuco Canyon Water 
District 

2490 CA3010094 7757 0 0.00% 

Tustin City of 2528 CA3010046 5102 294 5.77% 

Westminister City of 2704 CA3010064 6509 2465 37.87% 

Yorba Linda Water District 2782 CA3010037 14811 152 1.03% 
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Appendix D 

 

 

MW DOC D-3 WUE Standards Economic Analys is  

 

 

Figure D-1. DAC Areas in Urban Retail Water Supplier Service Areas 
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Appendix D 

 

 

MW DOC D-4 WUE Standards Economic Analys is  

 

DAC results per supplier were merged with further water affordability data from the Nicholas 

Institute for Environmental Policy Solutions Water Affordability Dashboard for Orange County 

suppliers. This was done by matching the Public Water System ID number provided by the 

Nicholas Institute to the corresponding DWR ID per supplier provided by DWR’s water system 

boundary GIS file. With these unique IDs matched, the following data were merged to create an 

integrated water affordability dataset, including insights on the following criteria: 

 Average Cost of Water Service: The sum of water service costs using 2019 rate data 

from the Nicholas Institute assuming an average monthly use of 8,000 gallons, including 

stormwater, wastewater, and drinking water services. 

 Percent DAC income spent on Water Service: The Average Cost of Water Service 

divided by the average 2018 MHI of Census Block Groups within a supplier’s service 

area. 

 Household Burden Index (HBI): The percent of income spent on water service where 

income represents MHI of the bottom 20th percentile, the lowest quintile group. 

 Traditional Household Burden Index (TRAD): The percent of income spent on water 

service where income represents the 50th percentile of MHI (includes non-DAC). 

 Poverty Prevalence Indicator (PPI): The percent of service area per supplier that is at 

least 200% below the federal poverty level (FPL). 

 Affordability Burden: This metric combines HBI and PPL to provide a range for how 

hard it is to afford water services per supplier. This increases when poverty is more 

prevalent and when more income is going towards paying for water services. This metric 

sheds light on how much a community is financially under-resourced and how much low-

income households spend on water in a range with the following outcomes: low, low-

moderate, moderate, moderate-high, high. 

 Labor Hours: The expected number of labor hours required to pay for water services 

assuming a rate of minimum wage. 

A summary of these results is provided in Table D-2. Note that water affordability data for East 

Orange County Water District and the City of Newport Beach were not available. 
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Budgeted (Y/N):  Y Budgeted amount:   Core X Choice  

Action item amount:  n/a Line item:   

Fiscal Impact (explain if unbudgeted):   

 

Item No. 5 
 

 
ACTION ITEM 

 
September 21, 2022 

 
 
TO: Board of Directors 
 
FROM: Administration & Finance Committee 
 (Directors Seckel, Dick, Thomas) 
 
 Robert Hunter, General Manager 
 
 Staff Contacts: Katie Davanaugh, Sr. Executive Assistant 
 
SUBJECT: 2023 LIFE AND LONG-TERM DISABILITY INSURANCE POLICY 

RENEWALS 
 
 
STAFF RECOMMENDATION 
 
Staff recommends the Administration & Finance Committee authorize the enhancement to 
the life insurance policy/benefit at an annual increase of $1,425 and the long-term disability 
insurance policy/benefit at an annual increase of $1,253, as presented. 
 
COMMITTEE RECOMMENDATION 
 
Committee recommends (to be determined at Committee meeting). 
 
SUMMARY 
 
Staff met with the broker, Alliant, to review life and long term disability insurance policies 
which expire on December 31, 2022 and renewal rates for 2023. 
 
Sun Life proposed a 2-year rate renewal (through December 2024) without a rate increase 
for both policies with enhancements as follows: 
 
 Increase the maximum life insurance benefit from $250,000 to $300,000. 
 Increase the monthly maximum long-term disability insurance from $7,500 to 

$10,000. 
 
A summary of the benefits and costs for both policies is listed below: 
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  Page 2 
 

 
 
 

 
 
BOARD OPTIONS 
 
Option #1 
 
• Authorize the enhancement to the life insurance policy/benefit at an annual increase of 

$1,425 and the long-term disability insurance policy/benefit at an annual increase of 
$1,253 
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  Page 3 
 

Fiscal Impact: An annual $2,678 increase.  This increase in employee benefits will be 
offset by the reduction of health insurance costs in the PPO insurance rates. 

 
Option #2 
 

• Do not authorize the enhancements to the life and long-term disability insurance 
policies. 

 
STAFF RECOMMENDATION 
 
Option #1 
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Budgeted (Y/N):  N/A Budgeted Amount: N/A Core __ Choice __ 

Action Item Amount:  N/A Line item: 

Fiscal Impact (explain if unbudgeted):  N/A 

Item No. 6a 

WFC ACTION ITEM 
September 21, 2022 

TO: Board of Directors, MWDOC Water Facilities Corporation 

FROM: Robert Hunter, General Manager Staff Contact:  Steven Hung 

SUBJECT: 2022 Annual Filing of Tax Compliance Reports for the MWDOC Water 
Facilities Corporation 

STAFF RECOMMENDATION 

Staff recommends that the Board of Directors Ratify the annual filing of the Water Facilities 
Corporation tax compliance reports as presented. 

COMMITTEE RECOMMENDATION 

Committee recommends (to be determined at committee meeting). 

SUMMARY 

To maintain the Water Facilities Corporation (“Corporation”) as an active entity, the following tax 
compliance reports will be filed on behalf of the Corporation for FY 2021-22, upon review of the 
Administration & Finance Committee, and concurrence by the Corporation Board of Directors: 

• ePostcard of Organization Exempt from Income Tax (IRS Form 990-N). This is allowed
since the corporations gross receipts are less than $50,000.

• ePostcard of California Exempt Organization Annual Information Return (CA Form
199-N). This is allowed since the corporations gross receipts are less than $50,000.

• Annual Registration Renewal Fee Report to Attorney General of California
(CA Form RRF-1)

• The Corporation Board of Directors approved filing these reports for FY 2020-21 on
September 15, 2021.

Attachments 
• IRS 990-N ePostcard
• CA 199-N ePostcard
• CA Form RRF-1
• CT-TR1 Form
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Form 990-N

Department of the Treasury
Internal Revenue Service

Electronic Notice (e-Postcard)

for Tax-Exempt Organization not Required to File Form 990 or 990-EZ

OMB No. 1545-2085

2021
Open to Public Inspection

A For the 2021 Calendar year, or tax year beginning 2021-07-01 and ending 2022-06-30

Terminated for Business

Gross receipts are normally $50,000 or less

B Check if available

18700 Ward Street, Fountain

Valley, CA, US, 92708

C Name of Organization: MUNICIPAL WATER DISTRICT OF

ORANGE COUNTY WALTER FACILITIES CORP

D Employee Identification

Number 95-3500739

E Website:

18700 Ward Street, Fountain

Valley, CA, US, 92708

F Name of Principal Officer: Steven Hung

Privacy Act and Paperwork Reduction Act Notice: We ask for the information on this form to carry out the Internal Revenue laws of the United States.
You are required to give us the information. We need it to ensure that you are complying with these laws.

The organization is not required to provide information requested on a form that is subject to the Paperwork Reduction Act unless the form displays a
valid OMB control number. Books or records relating to a form or its instructions must be retained as long as their contents may become material in the
administration of any Internal Revenue law. The rules governing the confidentiality of the Form 990-N is covered in code section 6104.

The time needed to complete and file this form and related schedules will vary depending on the individual circumstances. The estimated average times
is 15 minutes.

Note: This image is provided for your records only. Do Not mail this page to the IRS. The IRS will not accept this filing via paper. You must file
your Form 990-N (e-Postcard) electronically.

In
fo

rm
at

ion
 C

op
y.

Do 
no

t s
en

d 
to

 IR
S.

e-Postcard View https://sa.www4.irs.gov/epostcard/secure/990n/forms/print/

1 of 1 8/17/2022, 10:17 AM
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Confirmation
Privacy Policy

Print this page for your records. The Confirmation Number below is proof that you successfully filed
your 199N e-Postcard.

We received your 199N e-Postcard on 8/17/2022 10:22:52 AM.

CCoonnffiirrmmaattiioonn  NNuummbbeerr:: 084438622910

EEnnttiittyy  IIDD:: 0844386
EEnnttiittyy  NNaammee:: MUNICIPAL WATER DISTRICT OF

ORANGE COUNTY WATER
FACILITIES CORPORATION

Account Period Information
AAccccoouunntt  PPeerriioodd  BBeeggiinnnniinngg:: 7/1/2021
AAccccoouunntt  PPeerriioodd  EEnnddiinngg:: 6/30/2022

This is not your entity's first year in business.

Your entity has not terminated or gone out of business.

Your entity has not changed the account period.

GGrroossss  RReecceeiippttss:: $0

This is not an amended return.

An IRS Form 1023/1024 is not pending.

Entity Information
FFEEIINN:: 953500739
DDooiinngg  BBuussiinneessss  AAss::
WWeebbssiittee  AAddddrreessss::
EEnnttiittyy''ss  MMaaiilliinngg  AAddddrreessss

PO Box 20895
Accounting
Fountain Valley CA 92728

PPrriinncciippaall  OOffffiicceerr''ss  IInnffoorrmmaattiioonn

HIlary Chumpitazi
PO Box 20895
Accounting
Fountain Valley CA 92728

Contact Information
NNaammee:: Steven Hung
PPhhoonnee:: 714-593-5030

A�er we process your 199N e-Postcard, you may receive a bill if the three year gross receipt average
is greater than the amount allowed for filing a 199N e-Postcard.

 199N e-Postcard

199N e-Postcard | Confirmation | California Franchise Tax Board https://webapp.ftb.ca.gov/ePostcard/Form199N/Confirmation

1 of 2 8/17/2022, 10:23 AM
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STATE OF CALIFORNIA                                                                                                                                                                                                                                           DEPARTMENT OF JUSTICE
RRF-1  
(Rev. 02/2021)

PAGE 1 of 5

MAIL TO: 
Registry of Charitable Trusts 
P.O. Box 903447 
Sacramento, CA 94203-4470 

STREET ADDRESS: 
1300 I Street 
Sacramento, CA 95814 
(916) 210-6400 

WEBSITE ADDRESS: 
www.oag.ca.gov/charities

ANNUAL REGISTRATION RENEWAL FEE REPORT 
TO ATTORNEY GENERAL OF CALIFORNIA 

Sections 12586 and 12587, California Government Code 
11 Cal. Code Regs. sections 301-306, 309, 311, and 312 

Failure to submit this report annually no later than four months and fifteen days after the end of the 
organization's accounting period may result in the loss of tax exemption and the assessment of a 

minimum tax of $800, plus interest, and/or fines or filing penalties. Revenue & Taxation Code section 
23703; Government Code section 12586.1.  IRS extensions will be honored. 

(For Registry Use Only)

Name of Organization

List all DBAs and names the organization uses or has used

Address (Number and Street)

City or Town, State, and ZIP Code

Telephone Number E-mail Address

Check if:

Change of address

Amended report

State Charity Registration Number

Corporation or Organization No.

Federal Employer ID No.

ANNUAL REGISTRATION RENEWAL FEE SCHEDULE (11 Cal. Code Regs. sections 301-307, 311, and 312) 
Make Check Payable to Department of Justice 

Total Revenue                    Fee 

Less than $50,000                 $25   
Between $50,000 and $100,000 $50 
Between $100,001 and $250,000 $75

Total Revenue                     Fee 

Between $250,001 and $1 million $100 
Between $1,000,001 and $5 million $200 
Between $5,000,001 and $20 million  $400

Total Revenue                     Fee 

Between $20,000,001 and $100 million    $800  
Between $100,000,001 and $500 million  $1,000 
Greater than $500 million                          $1,200

PART A - ACTIVITIES

 For your most recent full accounting period (beginning       ending   ) list: 

                   
   

/ / / /

Total Revenue $ 
(including noncash contributions) Noncash Contributions $ Total Assets $

Program Expenses $ Total Expenses $

PART B - STATEMENTS REGARDING ORGANIZATION DURING THE PERIOD OF THIS REPORT

Note: All questions must be answered. If you answer "yes" to any of the questions below, you must attach a separate page  
 providing an explanation and details for each "yes" response.  Please review RRF-1 instructions for information required. Yes No

1.    During this reporting period, were there any contracts, loans, leases or other financial transactions between the organization and any 
       officer, director or trustee thereof, either directly or with an entity in which any such officer, director or trustee had any financial interest?

2.    During this reporting period, was there any theft, embezzlement, diversion or misuse of the organization's charitable property or funds?

3.    During this reporting period, were any organization funds used to pay any penalty, fine or judgment?

4.    During this reporting period, were the services of a commercial fundraiser, fundraising counsel for charitable purposes, or commercial 
       coventurer used? 

5.    During this reporting period, did the organization receive any governmental funding?

6.    During this reporting period, did the organization hold a raffle for charitable purposes? 

7.    Does the organization conduct a vehicle donation program?

8.    Did the organization conduct an independent audit and prepare audited financial statements in accordance with  
       generally accepted accounting principles for this reporting period?

9.    At the end of this reporting period, did the organization hold restricted net assets, while reporting negative unrestricted net assets?

I declare under penalty of perjury that I have examined this report, including accompanying documents, and to the best of my knowledge and  
belief, the content is true, correct and complete, and I am authorized to sign.

Signature of Authorized Agent Printed Name Title Date

p y p j y
ntent is true, correct and co

ature of Authorized Agent

Municipal Water District of Orange County-Water Facilities Corporation

18700 Ward St

Fountain Valley, CA 92708

714.593.5030 shung@mwdoc.com

34561

D-0844386

95-3500739

07 01 2021 06 30 2022

0.00 0.00 0.00

0.00 0.00

✔

✔

✔

✔

✔

✔

✔

✔

✔

Steven Hung Financial Analyst 8.17.2022
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STATE OF CALIFORNIA                                                                                                                                                                                                                                           DEPARTMENT OF JUSTICE
CT-TR-1 
(Orig. 09/2017)

MAIL TO: 
Registry of Charitable Trusts 
P.O. Box 903447 
Sacramento, CA 94203-4470 

STREET ADDRESS: 
1300 I Street 
Sacramento, CA 95814 
(916) 210-6400 

WEBSITE ADDRESS: 
www.oag.ca.gov/charities

ANNUAL TREASURER'S REPORT 
ATTORNEY GENERAL OF CALIFORNIA 

Section 12586, California Government Code 
11 Cal. Code Regs., Section 301 

(FORM CT-TR-1) 

Name of Organization

Address (Number and Street)

City or Town, State and ZIP Code

State Charity Registration Number

Corporation or Organization No.

Federal Employer I.D. No.

For annual accounting period ( beginning                 ending                ) / / / /

BALANCE SHEET

ASSETS

 Cash $

 Savings $

 Investment $

 Land/Buildings $

 Other Assets $

      TOTAL ASSETS $

LIABILITIES

 Accounts Payable $

 Salary Payable $

 Other Liabilities $

      TOTAL LIABILITIES $

FUND BALANCE

 Total Assets less Total Liabilities $

REVENUE STATEMENT

REVENUE

 Cash Contributions $

 Noncash Contributions $

 Program Revenue $

 Investments $

 Special Events $

 Other Revenue $

      TOTAL REVENUE $

EXPENSES

 Compensation of Officers/Directors $

 Compensation of Staff $

 Fundraising Expenses $

 Rent $

 Utilities $

 Supplies/Postage $

 Insurance $

 Other Expenses $

       TOTAL EXPENSES $
NET REVENUE

 Total Revenue less Total Expenses $

I hereby declare under penalty of perjury that I have examined this report, including accompanying documents, and, to the best of my knowledge 
and belief, the content is true, correct and complete and I am authorized to sign.

Signature of Authorized Agent Printed Name Title Date

(For Registry Use Only)

PAGE 1 of 4

 the content is true, correc

Signature of Authorized Agen

Municipal Water District of Orange County-Water Facilities Corporation

18700 Ward Street

Fountain Valley, CA 92708

34561

D-844386

95-3500739

07 01 2021 06 30 2022

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
0.00

Steven Hung Financial Analyst 8/15/2022

Page 181 of 220



Budgeted (Y/N):  N/A Budgeted Amount: N/A Core __ Choice __ 

Action Item Amount:  N/A Line item: 

Fiscal Impact (explain if unbudgeted):  N/A 
 

Item No. 6b 
 
 
 
 

ACTION ITEM 
September 21, 2022 

 
 
 
TO: Board of Directors, MWDOC Water Facilities Corporation 
 
 
FROM: Robert Hunter, General Manager  Staff Contact:  Maribeth Goldsby 
 
 
SUBJECT: Annual Reorganization of Board Officers for the MWDOC Water Facilities 

Corporation 
 
 
STAFF RECOMMENDATION 
 
Staff recommends that the Board of Directors consider reorganization of Board Officers for the MWDOC 
Water Facilities Corporation. 
 
MWDOC ADMINISTRATION & FINANCE COMMITTEE RECOMMENDATION 
 
To be determined. 
 
SUMMARY 
 
In December 2010, the Board of Directors adopted the Amended and Restated By-Laws for the Water 
Facilities Corporation (“WFC”).  An annual reorganization of Corporation Board Officers shall be 
conducted in accordance with Article IV., Sections 4.02 and 4.03, as excerpted below.   
 
Section 4.02.  Appointment.  The officers shall be chosen at the annual meeting each year by the 
Board of Directors and each shall hold their office until they shall resign, be removed, or otherwise 
disqualified to serve, or a successor shall be qualified and appointed. 
 
Section 4.03.  Term of Office.  Unless otherwise determined at the discretion of the Board of Directors, 
the term of office of the President and Vice President of the Corporation shall be for one year.  The term 
of office of the General Manager, Secretary and Treasurer of the Corporation, respectively, shall coincide 
with each individual's term of employment with the District.   
 
Currently Director Al Nederhood serves as President and Director Bob McVicker serves as Vice 
President of the MWDOC Water Facilities Corporation. 
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* Projects over $25,000 must go to a Committee of the Board.
** Possible justifications include but are not limited to: Only qualified bidder; Proprietary item; Urgent necessity;
Bid process did not produce competitors; Governmental agency, association or Utility; Prior phase of professional
services contract completed successfully by same Consultant; and Special technical expertise by Consultant for tasks
desired.

MUNICIPAL WATER DISTRICT OF ORANGE COUNTY
Fiscal Year 2022-2023

Sole Source Procurement Justification 
for Projects under $25,000*

Supplier Information/Name of Company and Prime Contact at the Supplier and at MWDOC:

Center for Demographic Research (CDR) – Deborah Diep 
MWDOC – Charles Busslinger

A. Contract awards to Supplier over prior 36-months:

1/30/2020 Digitized boundaries, in Shapefile and KML format, of MWDOC’s
historical annexation areas

$750.00

6/4/2020 MWDOC Population by Retail Service Provider 2020 $1,964.34
6/10/2020 Disaggregation of OCP-2018 Projections by Water Service

Provider
$4,944.24

1/8/2021 Estimation of Acreage by Land Uses in the MWDOC service area $695.00
3/1/2021 Update Population Based on Mesa WD and Newport Boundary

changes to Water service provider
$1,258.97

3/15/2021 Update Population Based on IRWD and Tustin Boundary
changes to Water service provider

$1,438.44

8/31/2021 Redistricting Support Services for MWDOC Director Divisions $23,380.00
6/4/2020 Update O.C. Transmission Main and Distribution Maps $682.46

B. Product(s) or Service(s) to be provided and Deliverables:

CDR will complete a number of tasks related to mapping of GIS data regarding
legal boundaries and service areas of water agencies in Orange County including:

1. Set of draft GIS shapefiles and KML files for agency review in August 2022:

a. Consolidated legal boundaries for OC water agencies.

b. Consolidated service areas for OC water agencies.

2. Updated web map with water agency legal boundaries and service areas for
agency review.

3. Final GIS shapefiles and KML files of:

c. Consolidated legal boundaries for OC water agencies.

d. Consolidated service areas for OC water agencies.

4. Summary methodology document of consolidated GIS boundary files.

5. Standalone web map of Director Divisions hosted by CDR/CSUF through
2032

6. Create updated maps of OC Supervisory, Congressional, Assembly, and
Senate Districts; (4 maps) with OC Retail Agency boundaries and (4 Maps)
with MWDOC Director Divisions.

Item 7
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* Projects over $25,000 must go to a Committee of the Board.
** Possible justifications include but are not limited to: Only qualified bidder; Proprietary item; Urgent necessity;
Bid process did not produce competitors; Governmental agency, association or Utility; Prior phase of professional
services contract completed successfully by same Consultant; and Special technical expertise by Consultant for tasks
desired.

C. Justification Definition -

Expertise. CDR provided demographic and GIS technical support for MWDOC and
multiple other OC agencies in their 2020 redistricting efforts. CDR has been
creating maps for MWDOC and WEROC over the past 10+ years using an extensive 
GIS database developed over that time.

D. Narrative Explanation:

MWDOC has encountered a number of discrepancies between information 
contained in various GIS information sources concerning agency legal
boundaries and service areas over the past several years. MWDOC staff have 
identified a number of boundary overlaps between agency databases as well as 
within MWDOC’s own GIS data. Much of these discrepancies are an artifact of the 
evolution of GIS over the past 10-15 years, and the increased accuracy of GIS 
systems and geo-referencing capabilities; as well as the 2020 redistricting 
process where additional discrepancies were introduced between agency legal 
boundaries and the census block boundaries.

As a sponsor of CDR, MWDOC engaged CDR to complete preliminary
investigative work on this project in June 2022 in order to determine the extent
of GIS ‘clean up’ work required to clarify legal and service area boundaries 
and develop a scope of work.

E. Budget Line Item Reference & Amount:

Cost Center 21 7010 - Exhibit J –- CDR GIS Retail & Division Boundary Corrections

Included in Budget Approval = $15,000

This item = $11,225

F. Core or Choice designation:

Core

G. Signature/Approvals:

8/30/2022

Requestor Date

Robert J. Hunter, General Manager 

Date

Requestor
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Sponsors: 
 
California State 
University, Fullerton 
 
County of Orange 
 
Municipal Water  
District of 
Orange County 
 
Orange County 
Council of 
Governments 
 
Orange County 
Sanitation District 
 
Orange County 
Transportation 
Authority 
 
Orange County 
Water District 
 
Southern California 
Association of 
Governments 
 
Transportation 
Corridor Agencies 
 
Contributing Partner: 
 
Orange County  
Local Agency 
Formation Commission 
 

 
 
 

 

1121 N. State College Blvd., Suite 238, Fullerton, CA 92831-3104 (657) 278-3009 Fax (657) 278-5091 www.fullerton.edu/cdr/ 
 

August 29, 2022 
SCOPE OF WORK 

 
Consolidated GIS boundaries for Retail Water Agencies (Legal) and  

Water Provider Service Areas  
MWDOC Work Order #124 

 
Description 

The CDR will complete the consolidated GIS legal boundaries and service areas for water 
agencies in Orange County; this project builds on efforts that began in 2021 to consolidate the 
legal and service areas of Orange County water agencies and MWDOC Work Order #122.   
 

Tasks 

1. Complete initial drafts in GIS of consolidated legal boundaries and consolidated service 
areas for all water agencies in Orange County (completed 6/2022).  

2. Coordinate with MWDOC on outstanding service area issues needing follow up with OC 
water agencies (completed 7/2022). 

3. Prepare final draft of consolidated legal boundaries and service areas in GIS (completed 
8/2022). 

4. Prepare GIS data and online web map for agency review. The map will include review 
and reference files: consolidated legal and service area boundaries, OC Surveyor city 
boundaries and OC LAFCO legal boundaries for OC Water agencies (completed 8/2022). 

5. Assist in coordination of review by MWDOC, OC water agencies, and OC LAFCO of 
consolidated legal boundaries and consolidated service areas (anticipated review by 
agencies to start by August 18, 2022). 

6. Receive any final updates to boundaries per August 2022 agency/LAFCO review and 
complete: 

a. Final consolidated GIS legal boundaries for all OC water agencies.  
b. Final consolidated GIS service areas for all OC water agencies.  

7. Prepare separate web map that displays the MWDOC 2022 Director Divisions for public 
to be able to find which division they live in. CDR will host this via the CSUF Esri license 
through 2032 as long as MWDOC is a sponsor of CDR and CDR has access to CSUF’s 
ArcGIS license. If MWDOC has its own ArcGIS Online license and wants to host the map 
itself, CDR can transfer the information and layers to MWDOC upon request. 

 

Products 

1. Set of draft GIS shapefiles and KML files for agency review in August 2022: 
a. Consolidated legal boundaries for OC water agencies. 
b. Consolidated service areas for OC water agencies. 

2. Update web map with water agency legal boundaries and service areas for agency review. 
3. Final GIS shapefiles and KML files of:  

a. Consolidated legal boundaries for OC water agencies. 
b. Consolidated service areas for OC water agencies. 

4. Summary methodology document of consolidated GIS boundary files. 
5. Standalone web map of Director Divisions hosted by CDR/CSUF through 2032. 

 
Estimated Cost and Timeline 

Estimated Cost: $10,980.63 
Project will be billed on a cost-recovery basis. 
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MWDOC    Page 2 of 2 
Scope of Work WO#124 
Consolidated GIS boundaries for Retail Water Agencies (Legal) and Water Provider Service Areas 

 
 

Estimated completion: 4 months from notice to proceed in June 2022. CDR will need one 
week to complete the boundary updates after receiving all comments from August 2022 
agency review. 
This quote will expire on September 30, 2022. 
 

Contact:  Deborah Diep, CDR Director (657) 278-4596   ddiep@fullerton.edu    
    Teresa Victoria, GIS Analyst (657) 278-4670   tvictoria@fullerton.edu  
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Sponsors: 
 
California State 
University, Fullerton 
 
County of Orange 
 
Municipal Water  
District of 
Orange County 
 
Orange County 
Council of 
Governments 
 
Orange County 
Sanitation District 
 
Orange County 
Transportation 
Authority 
 
Orange County 
Water District 
 
Southern California 
Association of 
Governments 
 
Transportation 
Corridor Agencies 
 
Contributing Partner: 
 
Orange County  
Local Agency 
Formation Commission 
 

 
 
 

 

1121 N State College Blvd., Fullerton, CA 92831-5404 (657) 278-3009 Fax (657) 278-5091 www.fullerton.edu/cdr/ 
 

August 31, 2022 
Scope of Work 

MWDOC Director Division and Retail Water Agency Maps with Legislative Overlays 
Work Order #126 

 
Description 
 
The Center for Demographic Research (CDR) will provide MWDOC with 9 maps displaying 
MWDOC’s 2022 Director Division boundaries and Retail Water Agency boundaries overlaid with 
various legislative boundaries. 
 
Tasks 

1. Import 2022 Director Division, Retail Water Agency (legal), Congressional, Assembly, 

Senate, and Supervisorial GIS boundary layers. 

2. Symbolize boundary layers using the same symbology as previous iterations. 

3. Export nine (9) maps to PDF format and send drafts to Heather Baez for review. 

4. Allow for one round of feedback from MWDOC. 

5. Make final adjustments, export, and send final map products to MWDOC. 

 

Products 

1. One PDF map of Congressional Districts and MWDOC’s 2022 Director Divisions. 

2. One PDF map of Congressional Districts and Orange County Retail Agency boundaries. 

3. One PDF map of Assembly Districts and MWDOC’s 2022 Director Divisions. 

4. One PDF map of Assembly Districts and Orange County Retail Agency boundaries. 

5. One PDF map of Senate Districts and MWDOC’s 2022 Director Division boundaries. 

6. One PDF map of Senate Districts and Orange County Retail Agency boundaries. 

7. One PDF map of Orange County Supervisorial Districts and MWDOC’s 2022 Director Divisions. 

8. One PDF map of Orange County Supervisorial Districts and Orange County Retail 

Agency boundaries. 

9. One PDF map of Orange County Retail Agency boundaries and MWDOC Director Divisions. 

 
Estimated Cost and Timeline 
  
 Estimated Cost: $215.94 
 Project will be billed on a cost-recovery basis. 
 Not to exceed estimated costs above unless project is modified. 
 Estimated Completion: Two business days from notice to proceed. 
 This quote will expire on September 30, 2022. 
 
Contact 
 
 Teresa Victoria, GIS Analyst, (657) 278-4670, tvictoria@fullerton.edu  
 Deborah Diep, Director, (657) 278-4596, ddiep@fullerton.edu 
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Budgeted (Y/N):  N/A Budgeted amount:  None Core __ Choice __ 

Action item amount:  N/A Line item:   

Fiscal Impact (explain if unbudgeted):   
 

 

 
Item No. 8 

 
 

INFORMATION ITEM 
September 14, 2022 

 
 
TO: Administration & Finance Committee 
 (Directors Seckel, Thomas, Dick) 
 
FROM: Robert Hunter, General Manager 
 
 Staff Contact: Harvey De La Torre, Assistant General Manager 
 
SUBJECT: UPDATE REGARDING MWDOC MEMBER AGENCY FACILITATED 

DISCUSSIONS 
 
STAFF RECOMMENDATION 
 
Staff recommends the Planning & Operations Committee receive and file this report. 
 
 
COMMITTEE RECOMMENDATION 
 
Committee recommends (To be determined at Committee Meeting) 
 
 
REPORT 
 
Thus far, MWDOC has held three member agency facilitated discussion workgroup 
meetings (June 30, July 25, and September 6) as part of Phase II.  Mr. Paul Brown, of Paul 
Redvers Brown Inc. is facilitating the workgroup meeting discussions to encourage a 
productive dialogue among all the member agencies to ensure all of the issues and 
concerns are incorporated. 
 
Workgroup Meetings #1 & #2 
 
The first workgroup meeting kicked off the process by seeking to build off the input received 
from the interviews and discussions with the member agencies from Phase I.  In addition, 
there was a robust discussion on the approach and scope for better defining MWDOC’s role 
and responsibility in Orange County as well as MWDOC’s relationship among its member 
agencies.   
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 Page 2 
 
The workgroup discussed and identified topics and preliminary hierarchy of issues to 
engage. The consensus was to start with high level issues such as MWDOC’s relationship 
with the member agencies.   
 
The second workgroup meeting included MWDOC Board members Seckel and McVicker in 
their role of listening and understanding the member agencies concerns and issues. It was 
suggested that the workgroup may not want to limit MWDOC’s role but rather define a 
“process” or set of expectations from MWDOC to ensure an open and transparent dialogue 
with the member agencies occur before any decisions are made.   
 
There was also a healthy discussion regarding how to ensure the member agencies 
concerns are heard; and that the expectations are clearly understood on how MWDOC 
deliberates on such decisions.  
 
Workgroup Meeting #3 
 
The third workgroup commenced with a brief review of workgroup meeting #2 and 
discussed the relationship between MWDOC and the member agencies as it relates to 
respective needs and expectations. Mr. Brown had the workgroup focus on defining these 
needs and expectations in three reoccurring challenges that arose in Phase I of the 
facilitated discussions; (1) MWDOC’s role in water supply planning; (2) MWDOC’s role in 
water supply development; and (3) MWDOC’s representation at Metropolitan.   
 
During this discussion, the dialogue centered on how MWDOC can improve its deliberation 
process on key local and metropolitan decisions as well as how MWDOC considers, 
understands, and incorporates member agency priorities.  Additionally, it was suggested 
that MWDOC and the member agencies should continue to improve its way of 
communication in order to better understand each other’s approach on Metropolitan issues, 
regional studies, and policy position.  
 
Although there was much progress made in the areas of MWDOC’s role and expectation in 
water supply planning and representation at Metropolitan, the workgroup suggested 
focusing workgroup meeting #4 on MWDOC’s role in water supply development.  We 
anticipate this next meeting will occur in late September or early October.  
 
 
Attachment:   MWDOC Member Agencies Facilitated Discussion #3 Presentation, 

September 6, 2022 
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9/8/2022

1

Facilitated Discussions with 
MWDOC Member Agencies

WORKGROUP MTG #3 Discussing Expectations

PAUL R. BROWN, AICP

Phase 2 Proposed Workgroup Meetings

Workgroup Mtg #1

CHARTER

•Establish purpose 
and vision

•Confirm 
organizational 
structure and 
process

•Review and 
clarify issues

•Identify issues 
needing more 
information

Workgroup Mtg #2

PRIORITIZE

•Share goals and 
expectations

•Prioritize today’s 
topics

•Initiate dialogue 
on selected 
topic(s)

• Identify next 
steps 

Workgroup Mtg #3

EXPECTATIONS

•Confirm top 
priorities needing 
action

•Develop needs 
and expectations

•Identify gaps 

•Recommend 
process to 
address gaps

Board Workshop

DISCUSS

•Hear report out 
on workgroup 
process

•Discuss agreed‐
upon suggestions

•Discuss future 
direction and 
implementation 

June 30 July 25 Sept 6 Oct (TBD)
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9/8/2022

2

Agenda of Workgroup Meeting #3

• Review Meeting #2 outcomes

• Agree on framework for discussing needs and expectations

• Identify expectation gaps and agreements

• Define next steps 

Debate Versus Dialogue

Debate Dialogue

Assuming that there is a right answer and you have it Assuming that many people have pieces of the answer 
and that together they can craft a solution

Combative: participants attempt to prove the other 
side wrong

Collaborative: participants work together toward 
common understanding

About winning About exploring common ground

Listening to find flaws and make counterarguments Listening to understand, find meaning and agreement

Defending assumptions as truth Revealing assumptions for reevaluation

Critiquing the other side’s position Reexamining all positions

Defending one's own views against those of others Admitting that others' thinking can help improve on 
one's own

Source: Daniel Yankelovich, The Magic of Dialogue: Transforming Conflict into Cooperation, 1999
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9/8/2022

3

Preliminary Hierarchy of Issues

Institutional relationships 
between MWDOC and its 

member agencies

POLICY 
MWDOC role in water 
supply planning and 

development

GOVERNANCE
Member Agencies’ role 

in MWDOC policy 
decision making

POLICY 
MWDOC representation 
at Metropolitan Water 

District (MWD)

PROCESS
Sufficient outreach for 

participation in review of 
proposed decisions

Diversity of 
interests and 

views among MAs

MWDOC Board 
accountability to 
OC voters vs. MAs

Lack of coordinated 
messaging to OC 

citizens / ratepayers

Criteria for core‐
choice budgeting 

(who pays?)

Tension between 
local, regional, and 

county responsibilities

Division of responsibility 
for groundwater and 
imported water supply

High‐Level Issue

Recurring Challenges

Contributing Factors

Hierarchy of Issues

Institutional relationships 
between MWDOC and its 

member agencies

POLICY 
MWDOC role in
water supply 
development

POLICY 
MWDOC representation 
at Metropolitan Water 

District (MWD)

Diversity of 
interests and 

views among MAs

MWDOC Board 
accountability to 
OC voters vs. MAs

Lack of coordinated 
messaging to OC 

citizens / ratepayers

Criteria for core‐
choice budgeting 

(who pays?)

Tension between 
local, regional, and 

county responsibilities

Division of responsibility 
for groundwater and 
imported water supply

High‐Level Issue

Recurring Challenges

Contributing Factors

2
POLICY 

MWDOC role in
water supply 
planning

13
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9/8/2022

4

Water Supply PLANNING

• Ex. Need analysis for future reliable supply. •

• • Ex. Expect someone to fill this function

MWDOC 
Board and 

Management

Member Agency 
Managers

ExpectationsNeeds

Mission Statement: To provide reliable, high‐quality supplies from the Metropolitan Water District of Southern
California (Metropolitan) and other sources to meet present and future needs, at an equitable and economical cost,
and to promote water use efficiency for all of Orange County.

Water Supply PLANNING (cont.)

• •

• •

MWDOC 
Board and 

Management

Member Agency 
Managers

ExpectationsNeeds
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9/8/2022

5

Water Supply DEVELOPMENT

• Ex. • Ex. Expect MWDOC to assist in developing 
needed projects benefiting multiple agencies

• • Ex. Do not expect MWDOC to own and operate 
infrastructure and facilities

MWDOC 
Board and 

Management

Member Agency 
Managers

ExpectationsNeeds

Mission Statement: To provide reliable, high‐quality supplies from the Metropolitan Water District of Southern
California (Metropolitan) and other sources to meet present and future needs, at an equitable and economical cost,
and to promote water use efficiency for all of Orange County.

Water Supply DEVELOPMENT (cont.)

• •

• •

MWDOC 
Board and 

Management

Member Agency 
Managers

ExpectationsNeeds
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9/8/2022

6

MWDOC representation at Metropolitan

• Ex. Need to continuously monitor and evaluate 
Metropolitan board issues and positions

•

• • Ex. Expect MWDOC to consider member agency 
interests when taking positions at Metropolitan

MWDOC 
Board and 

Management

Member Agency 
Managers

ExpectationsNeeds

Mission Statement: To provide reliable, high‐quality supplies from the Metropolitan Water District of Southern
California (Metropolitan) and other sources to meet present and future needs, at an equitable and economical cost,
and to promote water use efficiency for all of Orange County.

MWDOC representation at Metropolitan (cont.)

• •

• •

MWDOC 
Board and 

Management

Member Agency 
Managers

ExpectationsNeeds
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9/8/2022

7

Next Steps

• Identify gaps between MWDOC and Member Agency needs 
and expectations

• Discuss process for addressing/closing gaps
• Report progress to MWDOC Board

Page 196 of 220



Budgeted (Y/N):  Y Budgeted amount:   Core X Choice  

Action item amount:  varies by actual 
plan enrollment Line item:   

Fiscal Impact (explain if unbudgeted):  

 

Item No. 9a 
 

ACTION ITEM 
September 21, 2022 

 
 
TO: Board of Directors 
 
FROM: Administration & Finance Committee 
 (Directors Seckel, Thomas, Dick) 
 
 Rob Hunter, General Manager 
 
 Staff Contact:  Katie Davanaugh, Sr. Executive Assistant 
 
SUBJECT: 2023 HEALTH SAVINGS ACCOUNT CONTRIBUTIONS 
 
 
STAFF RECOMMENDATION 
 
It is recommended that the Board of Directors approve Option 1, as follows: 
 
Establish the District’s annual Health Saving Account (HSA) contributions for 2023, per 
JPIA recommendation. 
 

 Employee 2-party Family 

Proposed annual District contribution 
(by plan, by tier) 

Kaiser $1500 $3000 $3000 
Anthem 1300 2600 2400 

 
COMMITTEE RECOMMENDATION 
 
Committee recommends (to be determined at Committee meeting) 
 
Summary 
 
Annually at open enrollment, the Board of Directors reviews, establishes and approves the 
District’s contribution amounts to a Health Saving Account for employees who opt to 
participate in a Consumer Driven Health Plans (CDHP). 
 
2023 will be the 8th year that the District has offered and participated in the Anthem PPO 
and Kaiser Consumer Driven Health Plans (CDHP).  To incentivize participation in these 
plans, JPIA recommends that Districts make a contribution to each participant's HSA. 
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The District currently has one participant (single coverage) enrolled in the Kaiser Consumer 
Driven Health Plan. 
 
The recommended contributions for 2023 will remain the same as 2022 contributions. 
 
BOARD OPTIONS 
 
Option #1 
 
Authorize 2023 contributions to the HSA Accounts, per MWDOC policy and JPIA 
recommendation. 
 
Business Analysis:  Providing District contributions encourages participation in the plans 
and may reduce/increase costs to the District, depending on plan enrollment. 
 
Option #2 
 
Do not authorize contributions to the HSA. 
 
Business Analysis: If not approved, this may discourage enrollment. 
 
STAFF RECOMMENDATION 
 
Option #1 
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Budgeted (Y/N):  Y Budgeted amount:  $827,912 Core X Choice  

Action item amount:  NA Line item:   

Fiscal Impact (explain if unbudgeted):   

 

Item No. 9b 
 
 

INFORMATION ITEM 
September 14, 2022 

 
 
To: Administration & Finance Committee 
 (Directors Seckel, Dick, Thomas) 
 
From: Robert Hunter, General Manager  Staff Contact:  Katie Davanaugh 
 
SUBJECT: 2023 Health Insurance Rates and Open Enrollment Dates 
 
STAFF RECOMMENDATION 
 
Staff recommends the Administration & Finance Committee receive and file information. 
 
COMMITTEE RECOMMENDATION 
 
Committee recommends (to be determined at Committee meeting). 
 
DETAILED REPORT 
 
The Open Enrollment period for medical and vision insurance for 2023 through JPIA will be October 
3rd through November 10th 2022.  Plan information will be provided to all eligible participants in early 
October. 
 
Dental open enrollment will be October 3-14 for participants that have changes.  Only one dental 
plan is available. 
 
2023 Medical, vision and dental insurance rate changes are listed below: 
 

JPIA Benefit Plans % Rate Change 

Anthem PPO - medical -10% 

Anthem HMO – medical +5.4% 

Kaiser 1.3% 

Kaiser Sr. Advantage -11.3% 

UHC Medicare Advantage +3.1% 

VSP - vision No change 

SDRMA Plan  

Delta Dental Decrease less than 1% 

 
• The amount budgeted for FY 2022-23 for medical, dental and vision benefits is $827,912 
• Based on the 2023 plan premium rates, the projected totals for 2022-23 will be $741,200 
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 Item 10a 

1 

Administration Activities Report 

August 5, 2022 – September 8, 2022 

Activity Summary 

Administration/ 
Board 
 

Administration team worked on the following: 
• Scheduled meetings for Rob Hunter, Harvey De La Torre and Board 

members. 
• Assisted Rob and Harvey with various write-ups and follow-up for the 

Committees and Board. 
• Continue to send the Water Supply Reports to the member agencies.  
• Processed and reviewed agreements for appropriate Board approval and 

insurance requirements as well as execution following approval; 
conferred with staff re processes 

• Conferred with legal counsel regarding Conflict of Interest Code 
• Responded to one Public Records Act request 
• Assisted with the response to the Grand Jury Report and scheduled 

meeting with OCWD and SMWD 
• Assisted legal counsel with GM performance evaluation details 
• Coordinated with PA and Engineering on updating the division boundaries 

on the website 
• In the process of coordinating Ethics Training and Harassment Prevention 

training 
• Coordinated contract with BBK 
• Worked with IT regarding GM computer issues and forms for Directors 
• Prepared and distributed various Resolutions 
• Conducted research for Director on past Board actions 
• Solicited availability, set-up and hosted Zoom meetings for General 

Manager, Assistant General Manager and Director of Engineering. 
• Scheduled a meeting between MWDOC & LADWP 
• Attended meetings regarding Phase 3 of the Facilitated Discussion 

project.  
• Processed agreements for Engineering  
• Registered Staff and Directors for various training and conferences, made 

travel accommodations and handled expenses. 
• Hosted ISDOC Executive Meeting and drafted meeting minutes.  
• Formatted letter for Governmental Affairs.  
• Began updating the 2023-2024 Conference date list. 

Records 
Management 

Administration Team worked on the following:  
• Continues to review incoming mail and log necessary documents into the 

Laserfiche system. 
• Staff continues to review documents and update information in 

Laserfiche. 
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2 

Health and 
Welfare Benefits  

• Attended the JPIA Open Enrollment webinar for 2023 health benefits.  
This information will be shared with participants during Open Enrollment 
which is being scheduled for October.  

Recruitment / 
Departures 

• Nathan Shepherd joined the District on 8/31 as a Public Affairs 
Coordinator I. 

• Recruitment efforts for the Water Loss Control Intern have been 
extended. 

• Chris Lingad will be departing the District in early November.   
• Recruitment efforts have been initiated to fill a Sr. Engineer/Principal 

Engineer position. 
• David Anderson will be joining the District on September 12 as the 

District’s WEROC Specialist. 
• WUE has filled 2 intern positions and those individuals, Claire Johnson 

and Melissa Hurtado, will start with the District in the next week.  
Projects/ 
Activities 

Administration Team worked on the following:  
• The atrium landscape refresh project was completed 8/30. 
• Continue to coordinate with the Director of Emergency Management on 

COVID-19 protocols, OSHA ETS and State guidelines. 
• Hosting of Board, Committee and Department meetings via zoom. 
• Updates to the District Act Database and to the District Contacts in 

Outlook.  
• Provided assistance with WACO on the following items: Meetings via 

Zoom, PowerPoint presentations and various correspondence.  
• Staff assisted with preparation, distribution and compilation of GM 

Performance and Goal Setting Forms.  
• Responded to EMWD regarding Performance Management and Flexible 

Positions. 
• Responded to Mesa WD GM Salary Survey.   
• Provided assistance to Finance department on year-end accounting and 

purchase requisitions.   
• Creating a new MWDOC staff directory as a reference for Directors.   
• Bids were solicited for plant service and a vendor was selected.  Plants 

have been ordered and will be installed in the next 3 to 4 weeks.   
• Bids were solicited for window coverings for specific areas throughout the 

office and a vendor was selected.  Window coverings will be delivered 
and installed in the next 4 to 6 weeks.  

• Conference call was held with PERS to discuss the District’s termination 
liability amounts and its contract.   

• Coordinated with legal counsel on GM Performance Evaluation. 
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 Item 10a 

3 

• Met with PeopleSpace on outstanding punch list items.   
• Assisted in compiling and reviewing OPEB Census and actuarial 

information.  
• Reviewed Cell Phone and Computer Loan Policies. 
• Participated in WEROC, WUE and Public Affairs Interviews.     
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Item No. 10b 
 
 

 
 

INFORMATION ITEM 
September 14, 2022 

 
TO: Administration & Finance Committee 
 (K. Seckel (Chair), J. Thomas, L. Dick) 
 
FROM: Robert J. Hunter, General Manager  Staff Contact:  Steven Hung 
 
SUBJECT: Finance and IT Pending Items Report 
 
SUMMARY 
 
The following list details the status of special projects that are in-progress or to be completed 
during FY 2022-23. 
 
Finance 
 

Description % of  
Completion 

Estimated 
Completion 

date 
Status 

Further Implementation of WUE Landscape 
Programs Databases and Web Site. 

On-going On-going In Progress 

2022 W-9 collection for conservation rebates. 
Currently holding one rebate check awaiting   
a W-9 form. 

On-going On-going On-going 

Annual Financial Audit 50% 09/16/2022 In Progress 

RFP for Custodial Services 0% 12/31/2022 Not Started 

 
Information Technology 
 

Description % of  
Completion 

Estimated 
Completion 

date 
Status 

Network security issues (hackers, viruses 
and spam emails) On-going On-going 

Continuous 
system 

monitoring 
Replace End-Of-Life Cisco Voice Gateway 
router (hardware and software) 30% 03-31-2023 In Progress 
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Upgrade backbone Gigabit network switch 
(hardware) 75% 03-31-2023 In Progress 

Windows Operating systems software 
upgrade for all Servers 0% 6-30-2022 Not Started 

Microsoft Office 365 software upgrade 
10% 12-31-2022 In Progress 

Replace Wireless Access Controller for 
wireless network 0% 06-30-2022 Not Started 

Replace computers/laptops for Staff 
25% 3-31-2022 In Progress 

 
 
FY 2021-22 Completed Special Tasks 
 

Description % of  
Completion 

Completion 
date Status 

Finance 

Preparation of documents for FY2021-22 
revised budget. 100% 10-31-2021 Completed 

Annual audit of our financial statements. 
Final audit week of Sept 13th. 100% 11-04-2021 Completed 

Prepare Annual Financials 100% 11-02-2021 Completed 

State Controller Report preparation  
FY 2020-21 100% 03-17-2022 Completed 

Government Compensation in California  
FY 2020-21 100% 04-11-2022 Completed 

Preparation of documents for FY 2022-23 
budget process. 100% 04-30-2022 Completed 

RFP for new Annual Financial Statement 
Auditors 100% 04-20-2022 Completed 

Transparent California report submittal 100% 06-22-2022 Completed 

Information Technology    

Upgrade 2 IT laptops for check-out 100% 12-31-2021 Completed 

Upgrade Conference room 101 and 102 with 
new Audio/Video equipment. 

100% 10-31-2021 Completed 

Replace 10 computers and monitors for Staff 100% 12-31-2021 Completed 
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Exchange E-mail Online Migration for the 
District 100% 03-31-2022 Completed 

Critical Security Controls Review by Tevora 100% 03-31-2022 Completed 

Software and hardware upgrade for Hyper-V 
Virtual Server 100% 07-31-2022 Completed 
Batteries replacement for UPS  

100% 09-30-2022 Completed 
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Budgeted (Y/N):  N Budgeted amount:  N/A Core  X Choice __ 

Action item amount:  N/A Line item:   

Fiscal Impact (explain if unbudgeted):  

Item No.  11 

INFORMATION ITEM 
September 14, 2022 

TO: Administration & Finance Committee 
(Directors Seckel, Dick, Thomas) 

FROM: Robert Hunter, General Manager Staff Contact:  Kevin Hostert 

SUBJECT: Monthly Water Usage Data and Water Supply Info. 

STAFF RECOMMENDATION 

Staff recommends the Administration & Finance Committee receive and file this information. 

COMMITTEE RECOMMENDATION 

Committee recommends (To be determined at Committee Meeting) 

REPORT 

The attached figures show the recent trend of water consumption in Orange County (OC), 
an estimate of Imported Water Sales for MWDOC, and selected water supply information.   

 OC Water Usage, Monthly by Supply   OCWD Groundwater was the main supply
in July.    

 Estimated OC Water Usage, Monthly, Comparison to Previous Years    Water usage
in July 2022 was slightly below average compared to the last 5 years.  We are
projecting a decrease in overall water usage compared to FY 2021-22.  On July 8th

2021, state officials have ask California residents to voluntary reduce their water
usage by 15% compared to 2020 levels.

 Historical OC Water Consumption Orange County M & I water consumption is
projected to be 538,000 AF in FY 2022-23 (this includes ~11 TAF of agricultural
usage and non-retail water agency usage). This is about 8,000 AF less than FY
2021-22 and is about 22,000 AF less than FY 2020-21. Water usage per person is
projected to be slightly lower in FY 2021-22 for Orange County at 152 gallons per
day (This includes recycled water usage).  Although OC population has increased
20% over the past two decades, water usage has not increased, on average.   A
long-term decrease in per-capita water usage is attributed mostly to Water Use
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Efficiency (water conservation) efforts.  O.C. Water Usage has declined 
significantly since the FY 2013-14.  Since FY 2013-14 average O.C. Annual 
Water usage is 535,000 AF, a decline of 86,500 AF since FY 2013-14. 

 
Water Supply Information Includes data on Rainfall in OC; the OCWD Basin overdraft; 
Northern California and Colorado River Basin hydrologic data; the State Water Project 
(SWP) Allocation, and regional storage volumes.  The data have implications for the 
magnitude of supplies from the three watersheds that are the principal sources of water for 
OC.  Note that a hydrologic year is Oct. 1st through Sept. 30th. 
 

 Orange County’s accumulated precipitation through early September was below 
average for this period.  Water year to date rainfall in Orange County is 7.43 inches, 
which is 57% of normal.  

  
 Northern California accumulated precipitation through early September was 83% of 

normal for this period. Water Year 2021 was 48% of normal while water year 2020 
was 63% of normal. The Northern California snowpack was 27% as April 1st, 

2022. As of early September, 99.76% of California is experiencing moderate to 
severe drought conditions. 40.18% of California is experiencing extreme to 
exceptional drought conditions. The State Water Project Contractors Table A 
Allocation was decreased in March to 5% for WY 2022.  
 

 Colorado River Basin accumulated precipitation through early September was 
100% of normal for this period.  The Upper Colorado Basin snowpack was 86% 
of normal as of April 15th 2022. Lake Mead and Lake Powell combined have about 
37.0% of their average storage volume for this time of year and are at 26.2% of 
their total capacity. For the first time on the Colorado River, Lake Mead’s levels 
have fallen below the “trigger” limit of 1,075 ft. at the end of a calendar year.  
The US Bureau of Reclamation (USBR) has declared a shortage at Lake Mead, 
impacting Colorado River water deliveries to the Lower Basin states. Lake Mead as 
of early September was 31.00’ BELOW the “trigger” limit.  The USBR has 
declared a shortage on the Colorado River staring January 1st 2022.  There is a 
100% chance of shortage continuing in 2023, 93% in 2024, 100% in 2025 and 
93% in 2026. Lake Mead as of early September was 1.00’ BELOW the State of 
California “trigger” limit.  There is  a 3% chance of shortage for California in 
2023 (-180 TAF), 70% in 2024 (-272 TAF), 66% in 2025 (-290 TAF) and 56% in 
2026 (-299 TAF).  

 
 

 

Page 207 of 220



6
,0

0
0

   
   

 
 IR

W
D

&
S

e
rr

a
n

o
 f

o
r 

IL
 

6
,0

0
0

   
   

 

[1
] 

 

[2
] 

 
G

W
 f

or
 c

on
su

m
pt

iv
e 

us
e 

on
ly

. 
 E

xc
lu

de
s 

In
-L

ie
u 

w
at

er
 d

el
iv

er
ie

s 
an

d 
 C

U
P

 w
at

er
 e

xt
ra

ct
io

n 
th

at
 a

re
 c

ou
nt

ed
 w

ith
 I

m
po

rt
. 

 B
P

P
 in

 F
Y

 '2
2-

23
 is

 7
7%

.
[3

] 
 

[4
] 

 
T

o
ta

l w
a

te
r 

u
sa

g
e

 in
cl

u
d

e
s 

IR
W

D
 g

ro
u

n
d

w
a

te
r 

a
g

ri
cu

ltu
ra

l u
se

 a
n

d
 u

sa
g

e
 b

y 
n

o
n

-r
e

ta
il 

w
a

te
r 

a
g

e
n

ci
e

s.

Im
po

rt
ed

 w
at

er
 f

or
 c

on
su

m
pt

iv
e 

us
e.

  
In

cl
ud

es
 "

In
-L

ie
u"

 d
el

iv
er

ie
s 

an
d 

C
U

P
 w

at
er

 e
xt

ra
ct

io
n.

  
E

xc
lu

de
s 

"D
ir

ec
t 

R
ep

le
ni

sh
m

en
t"

 d
el

iv
er

ie
s 

of
 s

pr
ea

di
ng

 w
at

er
 a

nd
 d

el
iv

er
ie

s 
in

to
 

Ir
vi

ne
 L

ak
e.

M
W

D
O

C
's

 e
st

im
at

e 
of

 m
on

th
ly

 d
em

an
d 

is
 b

as
ed

 o
n 

th
e 

pr
oj

ec
te

d 
 5

 Y
ea

r 
hi

st
or

ic
al

 r
et

ai
l w

at
er

 d
em

an
d 

an
d 

hi
st

or
ic

al
 m

on
th

ly
 d

em
an

d 
pa

tt
er

ns
.

0
.0

2
.0

4
.0

6
.0

8
.0

1
0.

0

1
2.

0

1
4.

0
0

10
,0

00

20
,0

00

30
,0

00

40
,0

00

50
,0

00

60
,0

00

Jul-22

Aug-22

Sep-22

Oct-22

Nov-22

Dec-22

Jan-23

Feb-23

Mar-23

Apr-23

May-23

Jun-23

Rainfall (Inches)

ACRE-FEET

F
ig

. 1
  O

C
 W

at
er

 U
sa

g
e,

 M
o

n
th

ly
 b

y 
S

u
p

p
ly

w
it

h
 p

ro
je

ct
io

n
 t

o
 e

n
d

 o
f 

fi
sc

al
 y

ea
r

S
u

rf
a

ce
 W

a
te

r
N

on
-O

C
W

D
 G

ro
u

n
d

w
at

e
r

R
ec

yc
le

d
 (

N
o

n
 P

o
ta

b
le

)
Im

po
rt

 [
1

]
p

ro
je

ct
e

d
 [

3]
O

C
W

D
 B

as
in

 [
2]

R
ai

nf
a

ll

Page 208 of 220



6
,0

0
0

   
   

 
 IR

W
D

&
S

e
rr

a
n

o
 f

o
r 

IL
 

6
,0

0
0

   
   

 

[1
] 

 
S

um
 o

f 
Im

po
rt

ed
 w

at
er

 f
or

 c
on

su
m

pt
iv

e 
us

e 
(i

nc
lu

de
s 

"I
n-

Li
eu

" 
de

liv
er

ie
s;

  
ex

cl
ud

es
 "

D
ir

ec
t 

R
ep

le
ni

sh
m

en
t 

"a
nd

 "
B

ar
ri

er
 R

ep
le

ni
sh

m
en

t"
) 

an
d

 L
oc

al
 w

at
er

 f
or

 c
on

su
m

pt
iv

e 
us

e 
(i

nc
lu

de
s 

re
cy

cl
ed

 a
nd

 n
on

-p
ot

ab
le

 w
at

er
 a

nd
 e

xc
lu

de
s 

G
W

R
S

 p
ro

du
ct

io
n)

  
R

ec
en

t 
m

on
th

s 
nu

m
be

rs
 in

cl
ud

e 
so

m
e 

es
tim

at
io

n.

5
0

5
5

6
0

6
5

7
0

7
5

8
0

8
5

9
0

0

10
,0

00

20
,0

00

30
,0

00

40
,0

00

50
,0

00

60
,0

00
Jul-22

Aug-22

Sep-22

Oct-22

Nov-22

Dec-22

Jan-23

Feb-23

Mar-23

Apr-23

May-23

Jun-23

Average High Temperature (F)

ACRE-FEET

F
ig

. 1
B

  O
C

 W
a

te
r 

U
sa

g
e,

 M
o

n
th

ly
 b

y 
S

u
p

p
ly

w
it

h
 p

ro
je

c
ti

o
n

 t
o

 e
n

d
 o

f 
fi

s
c

a
l y

e
a

r

S
u

rf
a

ce
 W

a
te

r
N

on
-O

C
W

D
 G

ro
u

n
d

w
at

e
r

R
ec

yc
le

d
 (

N
o

n
 P

o
ta

b
le

)
Im

po
rt

 [
1

]
O

C
W

D
 B

as
in

 [
2]

p
ro

je
ct

e
d

 [
3]

P
ro
je
ct
ed

 F
Y
 1
7
‐1
8

 ‐

 1
0
0
,0
0
0

 2
0
0
,0
0
0

 3
0
0
,0
0
0

 4
0
0
,0
0
0

 5
0
0
,0
0
0

 6
0
0
,0
0
0

 7
0
0
,0
0
0

'6
9

‐7
0

'7
1

‐7
2

'7
3

‐7
4

'7
5

‐7
6

'7
7

‐7
8

'7
9

‐8
0

'8
1

‐8
2

'8
3

‐8
4

'8
5

‐8
6

'8
7

‐8
8

'8
9

‐9
0

'9
1

‐9
2

'9
3

‐9
4

'9
5

‐9
6

'9
7

‐9
8

'9
9

‐0
0

'0
1

‐0
2

'0
3

‐0
4

'0
5

‐0
6

'0
7

‐0
8

'0
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

‐3
2

 3
3

‐3
4

 3
5

‐3
6

 3
7

‐3
8

 3
9

‐4
0

O.C. Annual Water Usage (AF)

Fi
sc
al
 Y
e
ar

Fi
g.
 1
B
 O
.C
. H

is
to
ri
ca
l W

at
e
r 
U
sa
ge

H
i, 
A
vg

an
d
 L
o
w
 

fr
o
m
 O
.C
. W

at
er
 

R
e
lia
b
ili
ty
 S
tu
d
y

 -

 1
0,

00
0

 2
0,

00
0

 3
0,

00
0

 4
0,

00
0

 5
0,

00
0

 6
0,

00
0

 7
0,

00
0

Jul

Aug

Sep

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Jun

ACRE-FEET

F
ig

. 2
  O

C
 M

o
n

th
ly

 W
a

te
r 

U
sa

g
e 

[1
]:

  C
o

m
p

a
ri

s
o

n
 t

o
 L

a
s

t 
4

 F
is

c
a

l
Y

e
a

rs

F
Y

 1
8-

19
F

Y
 1

9-
20

F
Y

 2
0-

21
F

Y
 2

1-
22

F
Y

 2
2-

23

Ju
ly
 2
0
2
2

0

10
0,

00
0

20
0,

00
0

30
0,

00
0

40
0,

00
0

50
0,

00
0

60
0,

00
0

70
0,

00
0

ACRE-FEET

Y
T

D
 T

o
ta

ls

P
ar

ti
al

 Y
ea

r 
S

u
b

to
ta

ls

C
Y
 2
0
2
0
 U
sa
ge

Page 209 of 220



A
cc
u
m
u
la
te
d
 P
re
ci
p
it
at
io
n

fo
r 
th
e
 O
ct
.‐S

ep
. 
w
at
e
r 
ye
ar
, e
ar
ly
 S
e
p
te
m
b
e
r 
2
0
2
2

* 
Th
e 
d
at
e 
o
f 
m
ax
im

u
m
 s
n
o
w
p
ac
k 
ac
cu
m
u
la
ti
o
n
 (
A
p
ri
l 1
st
 in

 N
o
rt
h
er
n
 C
al
if
. ,
  A

p
ri
l 1
5
th
 in

 t
h
e 

U
p
p
er
 C
o
lo
ra
d
o
 B
as
in
) 
is
 u
se
d
 f
o
r 
ye
ar
 t
o
 y
ea
r 
co
m
p
ar
is
o
n
.  

01
0

2
0

3
0

4
0

5
0

6
0

7
0

O
R
A
N
G
E 

C
O
U
N
TY

 
(S
A
N
TA

 A
N
A
)

R
IV
ER

SI
D
E 

(A
IR
P
O
R
T)

N
. S
IE
R
R
A
S 
8
‐

ST
A
TI
O
N
 

IN
D
EX

N
O
R
TH

ER
N
 

C
A
LI
F.
 

SN
O
W
PA

C
K

U
P
P
ER

 B
A
SI
N
 

C
O
LO

R
A
D
O
 

P
R
EC
IP
.

U
P
P
ER

 B
A
SI
N
 

C
O
LO

R
A
D
O
 

SN
O
W
PA

C
K

5
7
%

5
3
%

8
3
%

2
7
%

1
0
0
%

8
6
%

Inches

Th
is
 Y
e
ar
 t
o
 d
at
e

A
ve
ra
ge

 t
o
 d
a
te

A
ve
ra
ge

 E
n
d
 o
f 
Y
e
ar

C
A
 S
n
o
w
p
ac
k 

o
n
4
/1
/2
0
2
2

C
o
lo
ra
d
o

Sn
o
w
p
ac
k

o
n

4
/1
5
/2
0
2
2

%
 =
 P
e
rc
e
n
t
o
f 
A
ve
ra
ge

 t
o
 D
at
e

Page 210 of 220



Ju
l‐
2
1

A
u
g‐
2
1

Se
p
‐2
1

O
ct
‐2
1

N
o
v‐
2
1

D
e
c‐
2
1

Ja
n
‐2
2

Fe
b
‐2
2

M
ar
‐2
2

A
p
r‐
2
2

M
ay
‐2
2

Ju
n
‐2
2

A
O
 (
A
F)

2
4
6
,3
5
0

   
 

2
7
2
,4
4
3

   
 

2
8
1
,3
5
4

   
 

2
7
6
,9
0
9

   
 

2
7
1
,4
5
5

   
 

2
6
0
,3
8
7

   
 

2
4
2
,5
1
1

   
 

2
3
5
,7
4
4

   
 

2
3
6
,7
0
8

   
 

2
4
1
,4
5
0

   
 

2
3
1
,6
9
9

   
 

2
5
2
,3
4
8

   
 

A
O
 w
/C
U
P
 r
e
m
o
ve
d
 (
A
F)

2
4
6
,3
5
0

   
 

2
7
2
,4
4
2

   
 

2
8
1
,3
5
4

   
 

2
7
6
,9
0
9

   
 

2
7
1
,4
5
5

   
 

2
6
0
,3
8
7

   
 

2
4
2
,5
1
0

   
 

2
3
5
,7
4
4

   
 

2
3
6
,7
0
8

   
 

2
4
1
,4
5
0

   
 

2
3
1
,6
9
9

   
 

2
5
2
,3
4
8

   
 

Ju
l‐
2
2

A
u
g‐
2
2

Se
p
‐2
2

O
ct
‐2
2

N
o
v‐
2
2

D
e
c‐
2
2

Ja
n
‐2
3

Fe
b
‐2
3

M
ar
‐2
3

A
p
r‐
2
3

M
ay
‐2
3

Ju
n
‐2
3

A
O
 (
A
F)

2
6
1
,1
4
5

   
 

A
O
 w
/C
U
P
 r
e
m
o
ve
d
 (
A
F)

2
6
1
,1
4
5

   
 

* 
So
ur
ce
 ~
 O
CW

D
 M

on
th
ly
 B
oa

rd
 o
f D

ire
ct
or
s P

ac
ke
t, 
W
at
er
 R
es
ou

rc
es
 S
um

m
ar
y 

0

5
0
,0
0
0

1
0
0
,0
0
0

1
5
0
,0
0
0

2
0
0
,0
0
0

2
5
0
,0
0
0

3
0
0
,0
0
0

3
5
0
,0
0
0

4
0
0
,0
0
0

4
5
0
,0
0
0

5
0
0
,0
0
0

5
5
0
,0
0
0

Jul‐13
Sep‐13
Nov‐13
Jan‐14
Mar‐14
May‐14
Jul‐14
Sep‐14
Nov‐14
Jan‐15
Mar‐15
May‐15
Jul‐15
Sep‐15
Nov‐15
Jan‐16
Mar‐16
May‐16
Jul‐16
Sep‐16
Nov‐16
Jan‐17
Mar‐17
May‐17
Jul‐17
Sep‐17
Nov‐17
Jan‐18
Mar‐18
May‐18
Jul‐18
Sep‐18
Nov‐18
Jan‐19
Mar‐19
May‐19
Jul‐19
Sep‐19
Nov‐19
Jan‐20
Mar‐20
May‐20
Jul‐20
Sep‐20
Nov‐20
Jan‐21
Mar‐21
May‐21
Jul‐21
Sep‐21
Nov‐21
Jan‐22
Mar‐22
May‐22
Jul‐22

Acre Feet
A
cc
u
m
u
la
te
d
 O
ve
rd
ra
ft
 o
f 
th
e
 O
C
W
D
 G
ro
u
n
d
w
at
e
r 
B
as
in
 a
s 
o
f 
Ju
ly
 2
0
2
2

A
cc
u
m
u
la
te
d
 O
ve
rd
ra
ft
 (
A
O
)

A
O
 w
it
h
 C
U
P
 R
e
m
o
ve
d

Th
re
sh
o
ld
 f
o
r 
M
it
ig
at
io
n
 A
ga
in
st
 In
cr
e
as
in
g 
A
O

B
o
tt
o
m
 o
f 
B
as
in
 O
p
er
at
in
g 
R
an
ge

Fu
ll

R
e
co
m
m
e
n
d
e
d
 T
ar
ge
t 
O
ve
rd
ra
ft
 

So
u
rc
e
 o
f 
d
at
a 
= 
O
C
W
D
 m

o
n
th
ly
 W

at
e
r 
R
e
so
u
rc
e
s 
R
e
p
o
rt
 in

 B
o
ar
d
 m

e
e
ti
n
g 
p
ac
ke
t

Page 211 of 220



p
re
p
ar
e
d
 b
y 
th
e
 M

u
n
ic
ip
al
 W

at
e
r 
D
is
tr
ic
t 
o
f 
O
ra
n
ge
 C
o
u
n
ty

*N
um

be
r 
ar
e 
Su
bu
je
ct
 t
o 
C
ha
ng
e

05

1
0

1
5

2
0

2
5

2
4
%

3
4
%

Million  Acre‐Feet

La
ke
 P
o
w
el
l

0
.0

0
.5

1
.0

1
.5

2
.0

2
.5

2
7
%

6
9
%

Million  Acre‐Feet

Sa
n
 L
u
is
 R
es
v.

0
.0
0
.5
1
.0

6
4
%

D
ia
m
o
n
d
 V
al
le
y

0
.0

1
.0

2
.0

3
.0

4
.0

5
.0

3
4
%

5
8
%

Million  Acre‐Feet

La
ke
 S
h
as
ta

0
.0

1
.0

2
.0

3
.0

4
.0

3
6
%

6
4
%

Million  Acre‐Feet

La
ke
 O
ro
vi
lle

St
at
e 
W
at
er

P
ro
je
ct
, C

o
lo
ra
d
o
 R
iv
e
r,
 a
n
d
 M

W
D
 R
es
er
vo
ir
 S
to
ra
ge
  

as
 o
f 
Se
p
te
m
b
e
r 
7
, 2
0
2
2

05

1
0

1
5

2
0

2
5

2
8
%

3
9
%

Million  Acre‐Feet

La
ke
 M

e
ad

R
e
se
rv
io
r 
St
o
ra
ge

H
is
to
ri
ca
lR

e
se
rv
io
r 
St
o
ra
ge

0
.0
0
.5
1
.0

5
4
%

La
ke
 M

at
h
e
w
s

SW
P
Ta
ke

 C
ap

ac
it
y 
= 
 0
.1
8
8
M
A
F 

C
R
A
 T
ak
e 
C
ap

ac
it
y 
= 
0
.2
5
5
 M

A
F

In
 R
e
gi
o
n
 T
ak
e 
C
ap

ac
it
y 
= 
0
.4
3
7
 M

A
F 

Page 212 of 220



Fi
n
al
 2
0
1
7
:  
??
?

0
%

1
0
%

2
0
%

3
0
%

4
0
%

5
0
%

6
0
%

7
0
%

8
0
%

9
0
%

1
0
0
%

N
o
v.

D
ec
.

Ja
n
.

Fe
b
.

M
ar
.

A
p
r.

M
ay

Ju
n
.

SW
P
 T
A
B
LE
 A
 A
LL
O
C
A
TI
O
N
 P
ER

C
EN

TA
G
E

FO
R 
ST
AT
E 
W
AT
ER

 P
RO

JE
CT

 C
O
N
TR

AC
TO

RS

W
at
e
r 
Y
ea
r 
2
0
1
8

W
at
e
r 
Y
ea
r 
2
0
1
9

W
at
e
r 
Y
ea
r 
2
0
2
0

W
at
e
r 
Y
ea
r 
2
0
2
1

W
at
e
r 
Y
ea
r 
2
0
2
2

Fi
n
al
  2
0
2
1
:
5
%

.0
96

 M
AF

 to
 M

W
D

Fi
n
al
  2
0
2
2
:
5
%

.0
96

 M
AF

 to
 M

W
D

Fi
n
al
 2
0
1
8
:  
3
5
%

0.
67

M
AF

 to
 M

W
D

Fi
n
al
 2
0
2
0
:  
2
0
%

0.
38

 M
AF

 to
 M

W
D

Fi
n
al
 2
0
1
9
: 7
5
%

1.
43

 M
AF

 to
 M

W
D

Page 213 of 220



2
7
%

6
5
%

5
8
%

1
7
2
%

4
3
%

1
4
7
%

9
8
%

5
%

2
4
%

4
8
%

7
6
%

1
7
3
%

1
2
7
%

8
8
%

1
0
7
%

4
8
%

1
4
4
%

1
1
9
%

1
0
3
%

8
4
%

9
8
%

A
ve
ra
ge
 =
 2
8
 I
n
ch
es

0

1
0

2
0

3
0

4
0

5
0

6
0

2
0
2
2

2
0
2
1

2
0
2
0

2
0
1
9

2
0
1
8

2
0
1
7

2
0
1
6

2
0
1
5

2
0
1
4

2
0
1
3

2
0
1
2

2
0
1
1

2
0
1
0

2
0
0
9

2
0
0
8

2
0
0
7

2
0
0
6

2
0
0
5

2
0
0
4

2
0
0
3

2
0
0
2

Snow Water Equivalent (Inches)

H
is
to
ri
ca
l N

o
rt
h
er
n
 C
al
if
o
rn
ia
 A
p
ri
l 1
st
 P
e
ak
 S
n
o
w
 W

at
er
 E
q
u
iv
al
en

t

Page 214 of 220



8
6
%

7
1
%

9
7
%

1
2
8
%

7
4
%

1
0
8
%

7
9
%

5
4
%

1
0
5
%

7
8
%

5
3
%

1
3
2
%

9
0
%

1
1
2
%

1
2
6
%

7
8
%

1
1
2
%

1
2
0
%

8
4
%

8
5
%

5
1
%

A
ve
ra
ge
 =
 2
0
 I
n
ch
e
s

05

1
0

1
5

2
0

2
5

3
0

2
0
2
2

2
0
2
1

2
0
2
0

2
0
1
9

2
0
1
8

2
0
1
7

2
0
1
6

2
0
1
5

2
0
1
4

2
0
1
3

2
0
1
2

2
0
1
1

2
0
1
0

2
0
0
9

2
0
0
8

2
0
0
7

2
0
0
6

2
0
0
5

2
0
0
4

2
0
0
3

2
0
0
2

Snow Water Equivalent (Inches)

H
is
to
ri
ca
l C
o
lo
ra
d
o
 B
as
in
 A
p
ri
l 1
5
th
 P
e
ak
 S
n
o
w
 W

at
e
r 
Eq

u
iv
al
e
n
t

Page 215 of 220



Sa
cr
am

e
n
to
 R
iv
e
r 
B
as
in
 

051
0

1
5

2
0

2
5

3
0

3
5

4
0

0

1
0

2
0

3
0

4
0

5
0

6
0

2
0
0
2

2
0
0
3

2
0
0
4

2
0
0
5

2
0
0
6

2
0
0
7

2
0
0
8

2
0
0
9

2
0
1
0

2
0
1
1

2
0
1
2

2
0
1
3

2
0
1
4

2
0
1
5

2
0
1
6

2
0
1
7

2
0
1
8

2
0
1
9

2
0
2
0

2
0
2
1

2
0
2
2

Runoff (MAF)

Snow Water Equivalent (Inches)
N
o
rt
h
e
rn
 C
al
if
o
rn
ia
 H
is
to
ri
ca
l S
n
o
w
 W

at
e
r 
Eq

u
iv
al
e
n
t 
(I
n
ch
e
s)
 V
s 
R
u
n
o
ff
 (
M
ill
io
n
 A
F)

SW
E 
A
p
ri
l 1
st
 P
e
ak
 (
In
ch
es
)

A
ct
u
a
l R

u
n
o
ff
 (
M
A
F)

A
vg
 S
W
E 
(2
8
 In

ch
e
s)

A
vg
 R
u
n
o
ff
 (
1
8 
M
A
F)

024681
0

1
2

1
4

1
6

1
8

05

1
0

1
5

2
0

2
5

3
0

2
0
0
2

2
0
0
3

2
0
0
4

2
0
0
5

2
0
0
6

2
0
0
7

2
0
0
8

2
0
0
9

2
0
1
0

2
0
1
1

2
0
1
2

2
0
1
3

2
0
1
4

2
0
1
5

2
0
1
6

2
0
1
7

2
0
1
8

2
0
1
9

2
0
2
0

2
0
2
1

2
0
2
2

Runoff (MAF)

Snow Water Equivalent (Inches)

U
p
p
e
r 
C
o
lo
ra
d
o
 H
is
to
ri
ca
l S
n
o
w
 W

at
e
r 
Eq

u
iv
al
e
n
t 
(I
n
ch
e
s)
 V
s 
R
u
n
o
ff
 (
M
ill
io
n
 A
F)

SW
E 
A
p
ri
l 1
5
th
 P
e
ak
 (
In
ch
es
)

A
ct
u
a
l L
ak
e 
P
o
w
e
ll 
In
fl
o
w
 (
M
A
F)

A
vg
 S
W
E 
(2
0
 In

ch
e
s)

A
vg
 L
ak
e
 P
o
w
e
ll 
In
fl
o
w
 (
1
0
.7
 M

A
F)

W
Y 
2
0
2
2

Fo
re
ca
st
e
d

A
u
gu
st
 2
0
2
2

W
Y 
2
0
2
2
 

Fo
re
ca
st
e
d
 o
n

5
.1
.2
0
2
2

Page 216 of 220



Sh
o
rt
ag
e
 T
ri
gg
e
r 
= 
1,
0
7
5
 f
t

Sp
ill
w
ay
 E
le
va
ti
o
n
 =
 1
,2
21

 f
t

Su
rp
lu
s 
Tr
ig
ge
r 
=
 1
,1
4
5 
ft

C
al
if
o
rn
ia
 S
h
o
rt
a
ge
 T
ri
gg
e
r 
= 
1
,0
4
5
 f
t

1
,0
0
5

1
,0
3
0

1
,0
5
5

1
,0
8
0

1
,1
0
5

1
,1
3
0

1
,1
5
5

1
,1
8
0

1
,2
0
5

1
,2
3
0

Elevation (Ft)

La
ke
 M

e
ad

 L
ev
e
ls
: 
 H
is
to
ri
ca
l a
n
d
 P
ro
je
ct
e
d

p
ro
je
ct
io
n
 p
er
 U
SB
R
 2
4
‐M

o
n
th
 S
tu
d
y

P
ro
je
ct
ed

H
is
to
ri
ca
l

Page 217 of 220



Sp
ill
w
ay
 E
le
va
ti
o
n
 =
 3
,7
1
5
 f
t

3
,5
0
0

3
,5
2
5

3
,5
5
0

3
,5
7
5

3
,6
0
0

3
,6
2
5

3
,6
5
0

3
,6
7
5

3
,7
0
0

Elevation (Ft)

La
ke
 P
o
w
el
l L
ev
e
ls
: 
 H
is
to
ri
ca
l a
n
d
 P
ro
je
ct
e
d

p
ro
je
ct
io
n
 p
er
 U
SB
R
 2
4
‐M

o
n
th
 S
tu
d
y

H
is
to
ri
ca
l

P
ro
je
ct
ed

Page 218 of 220



H
is
to
ri
c 
P
ea
k 
Ju
ly
 1
9
83

 @
 1
,2
25

 F
e
et
 

(S
p
il
lw
ay
 A
ct
iv
at
ed

)

H
is
to
ri
ca
l L
o
w
 (
Si
n
ce
 F
ill
e
d
) 
Ju
ly
 2
02

2 
 @

 
1
,0
41

 F
ee
t

Sh
o
rt
ag
e
 T
ri
gg
e
r 
1
,0
7
5
 F
e
et
  

D
e
ad

 P
o
o
l 8
9
5
 F
e
et

C
al
if
o
rn
ia
 S
h
o
rt
ag
e
 T
ri
gg
e
r 
1
,0
45

 F
e
et
 

67
5

72
5

77
5

82
5

87
5

92
5

97
5

1,
0
25

1,
0
75

1,
1
25

1,
1
75

1,
2
25

Elevation Above Sea Level (Feet)

La
ke
 M

e
ad

 H
is
to
ri
ca
l W

at
e
r 
El
e
va
ti
o
n
 L
ev
e
l

H
o
o
ve
r 
D
am

In
ta
ke

To
w
er

Page 219 of 220



 

Page 220 of 220


	0 Agenda
	1 PARS Presentation
	2a Cash Receipts
	2b-d Disbursements
	2e Cash Investment July 2022
	2f PARS
	3 Financials
	4 Economic Analysis of WUE Standards
	5 Life Insurance and LTD Renewal
	6a WFC
	6b WFC officers
	7 Sole Source CDR
	8 MA Facilitated Discussion
	9a 2023 HSA
	9b 2023 Health Insurance Rates
	10a Admin
	10b Finance
	11 Water Data



