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Board of Retirement

Contra Costa County Employees' Retirement Association
1200 Concord Avenue, Suite 300

Concord, CA 94520

Dear Board Members:

We are pleased to submit this Actuarial Valuation and Review as of December 31, 2018. It summarizes the actuarial data used in the
valuation, analyzes the preceding year's experience, and establishes the funding requirements for fiscal year 2020-2021.

This report was prepared in accordance with generally accepted actuarial principles and practices at the request of the Board to assist in
administering the Retirement Association. The census information and financial information on which our calculations were based was
prepared by the staff of the Association. That assistance is gratefully acknowledged.

The actuarial calculations were directed under the supervision of John Monroe, ASA, MAAA and Enrolled Actuary. We are members of the
American Academy of Actuaries and we meet the Qualification Standards of the American Academy of Actuaries to render the actuarial
opinion herein. To the best of our knowledge, the information supplied in this actuarial valuation is complete and accurate. Further, in our
opinion, the assumptions as approved by the Board are reasonably related to the experience of and the expectations for the Association.

We look forward to reviewing this report at your next meeting and to answering any questions.
Sincerely,

Segal Consulting, a Member of The Segal Group, Inc.

Ay (. Mowoe

Paul Angelo, FSA, MAAA, FCA, EA J (}ﬁn Monroe, ASA, MAAA, EA
Senior Vice President and Actuary Vice President and Actuary
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Section 1: Actuarial Valuation Summary

Purpose and Basis

This report was prepared by Segal Consulting (“Segal”) to present a valuation of the Contra Costa County Employees’ Retirement
Association (“the Plan) as of December 31, 2018. The valuation was performed to determine whether the assets and contribution rates are
sufficient to provide the prescribed benefits. The measurements shown in this actuarial valuation may not be applicable for other purposes. In
particular, the measures herein are not necessarily appropriate for assessing the sufficiency of current Plan assets to cover the estimated cost
of settling the Plan’s accrued benefit obligations.

Future actuarial measurements may differ significantly from the current measurements presented in this report due to such factors as the
following: plan experience differing from that anticipated by the economic or demographic assumptions; changes in economic or
demographic assumptions; increases or decreases expected as part of the natural operation of the methodology used for these measurements;
and changes in plan provisions or applicable law.

The contribution requirements presented in this report are based on:

> The benefit provisions of the pension plan, as administered by the Board;

> The characteristics of covered active members, inactive vested members, and retired members and beneficiaries as of
December 31, 2018, provided by the Retirement Association;

The assets of the Plan as of December 31, 2018, provided by the Retirement Association;

Economic assumptions regarding future salary increases and investment earnings adopted by the Board for the December 31, 2018
valuation;

> Other actuarial assumptions regarding employee terminations, retirement, death, etc. adopted by the Board for the December 31, 2018
valuation and

> The funding policy adopted by the Board.

One of the general goals of an actuarial valuation is to establish contributions which fully fund the Association’s liabilities, and which, as a
percentage of payroll, remain as level as possible for each generation of active members. Annual actuarial valuations measure the progress
toward this goal, as well as test the adequacy of the contribution rates.

Section 1: Actuarial Valuation Summary as of December 31, 2018 for the Contra Costa County
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In preparing this valuation, we have employed generally accepted actuarial methods and assumptions to evaluate the Association’s liabilities
and future contribution requirements. Our calculations are based upon member data and financial information provided to us by the
Association’s staff. This information has not been audited by us, but it has been reviewed and found to be consistent, both internally and with
prior year’s information.

The contribution requirements are determined as a percentage of payroll. The Association’s employer rates provide for both Normal Cost and
a contribution to amortize any unfunded or overfunded actuarial accrued liabilities. In this valuation, we have applied the funding policy
adopted by the Board on February 26, 2014, and most recently amended on May 22, 2019. Details of the funding policy are provided in
Section 4, Exhibit I on page 116.

A schedule of current amortization balances and payments may be found in Section 3, Exhibit I on page 87. A graphical projection of the
Unfunded Actuarial Accrued Liability (UAAL) amortization balances and payments has been included in Section 3, Exhibit J on page 100.

The rates calculated in this report may be adopted by the Board for the fiscal year that extends from July 1, 2020 through June 30, 2021.

Section 1: Actuarial Valuation Summary as of December 31, 2018 for the Contra Costa County
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Significant Issues
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Section 1: Actuarial Valuation Summary as of December 31, 2018 for the Contra Costa County
Employees’ Retirement Association

The results of this valuation reflect changes in the actuarial assumptions as recommended by Segal and adopted by the Board
for the December 31, 2018 valuation. These changes were documented in our Actuarial Experience Study and are also outlined
in Section 4, Exhibit I of this report. These assumption changes resulted in a decrease in the average employer rate of 1.26% of
payroll and a decrease in the aggregate member rate of 0.03% of payroll. Of the 1.26% decrease in the employer rate, 0.46% is
due to a decrease in the Normal Cost and 0.80% is due to a decrease in the UAAL rate.

The ratio of the Valuation Value of Assets to the Actuarial Accrued Liability increased from 88.5% to 89.3% while the ratio of
the Market Value of Assets to the Actuarial Accrued Liability decreased from 90.8% to 84.2%. The Association’s UAAL
(which is based on the Valuation Value of Assets) has decreased from $1.1 billion to $1.0 billion. This decrease is mainly due
to contributions paying down a portion of the UAAL and the changes in actuarial assumptions, offset to some degree by an
investment return on actuarial value (i.e. after smoothing) less than the 7.00% assumed rate, and higher than expected COLA
increases for retirees and beneficiaries. A reconciliation of the Association’s UAAL is provided in Section 2, Exhibit E.

The average employer rate calculated in this valuation (excluding any employer subvention of member rates or member
subvention of employer rates) has decreased from 36.07% of payroll to 35.73% of payroll. This decrease is due to the changes
in actuarial assumptions and the effect of changes in member demographics on Normal Cost, partially offset by an investment
return on actuarial value (i.e. after smoothing) less than the 7.00% assumed rate and higher than expected COLA increases for
retirees and beneficiaries. A complete reconciliation of the Association’s aggregate employer rate is provided in Section 2,
Subsection F.

Separate employer contribution rates are shown for members with membership dates before January 1, 2013 (non-PEPRA
members) and on or after January 1, 2013 (PEPRA members). However, the average employer contribution rates shown in
Section 1 are based on all members regardless of their membership date. A detailed schedule of the employer contribution rates
is provided in Section 2, Subsection F.

The average member rate calculated in this valuation has decreased from 12.03% of payroll to 11.97% of payroll. A complete
reconciliation of the Association’s aggregate member rate is provided in Section 2, Subsection F.

The detailed member rates are provided in Section 4, Exhibit III of this report. They are shown by cost group.

The total unrecognized net investment loss as of December 31, 2018 is about $517 million as compared to an unrecognized net
investment gain of $195 million in the previous valuation. This deferred investment loss of $517 million will be recognized in
the determination of the Actuarial Value of Assets for funding purposes in the next few years as shown in Section 2,
Subsection B.

3¢ Segal Consulting
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The net deferred losses of $517 million represent about 6.3% of the Market Value of Assets. Unless offset by future investment
gains or other favorable experience, the recognition of the $517 million market losses is expected to have an impact on the
Association’s future funded ratio and contribution rate requirements. This potential impact may be illustrated as follows:

a.  If the net deferred losses were recognized immediately in the valuation value of assets, the funded percentage would
decrease from 89.3%% to 84.0%.

For comparison purposes, if all the deferred gains in the December 31, 2017 valuation had been recognized immediately
in the December 31, 2017 valuation, the funded percentage would have increased from 88.5% to 90.6%.

b.  If the net deferred losses were recognized immediately in the valuation value of assets, the average employer contribution
rate would increase from 35.73% to about 40.15% of payroll.

For comparison purposes, if all the deferred gains in the December 31, 2017 valuation had been recognized immediately
in the December 31, 2017 valuation, the average employer contribution rate would have decreased from 36.1% to 34.3%
of payroll.

The actuarial valuation report as of December 31, 2018 is based on financial information as of that date. Changes in the assets
subsequent to that date, to the extent that they exist, are not reflected. Declines in asset values will increase the actuarial cost of
the plan, while increases will decrease the actuarial cost of the plan.

This valuation reflects the $254,000 additional contributions made by San Ramon Valley Fire Department towards their
UAAL. Based on CCCERA'’s funding policy, this amount will be amortized as a level percent of pay (credit) over a period of
eighteen years beginning with the December 31, 2018 valuation to reduce the employer UAAL contributions.

The Actuarial Standards Board approved a new Actuarial Standard of Practice No. 51 (ASOP 51) regarding risk assessment.
ASOP 51 is effective with CCCERA’s December 31, 2018 actuarial valuation. ASOP 51 requires actuaries to identify and
assess risks that “may reasonably be anticipated to significantly affect the plan’s future financial condition”. Examples of key
risks listed that are particularly relevant to CCCERA are asset/liability mismatch risk, investment risk, and longevity risk. The
standard also requires an actuary to consider if there is any ongoing contribution risk to the plan, however it does not require
the actuary to evaluate the particular ability or willingness of contributing entities to make contributions when due, nor does it
require the actuary to assess the likelithood or consequences of future changes in applicable law.

The actuary’s initial assessment can be strictly a qualitative discussion about potential adverse experience and the possible
effect on future results, but it may also include quantitative numerical demonstrations where informative. The actuary is also
encouraged to consider a recommendation as to whether a more detailed assessment or risk report would be significantly
beneficial for the intended user in order to examine particular financial risks. When making that recommendation, the actuary
will take into account such factors as the plan’s design, risk profile, maturity, size, funded status, asset allocation, cash flow,
possible insolvency and current market conditions.
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Since the actuarial valuation results are dependent on a fixed set of assumptions and data as of a specific date, there is risk that
emerging results may differ, perhaps significantly, as actual experience is fluid and will not exactly track current assumptions.
This potential divergence may have a significant impact on the future financial condition of the plan. We have not been
engaged to perform a detailed analysis of the potential range of the impact of risk relative to the Association’s future financial
condition, but have included a brief discussion of key risks that may affect the Association in Section 2, Subsection J. A more
detailed assessment of the risks tailored to specific interests or concerns of the Board would provide the Board with a better
understanding of the inherent risks and is recommended. This assessment would further discuss and highlight information and
risks particular to CCCERA such as detailed historical experience and key events, growing plan maturity, heightened
contribution sensitivity to asset and liability changes, and projected sensitivity to potential future investment returns through
selected scenario or stress test projections.

Section 1: Actuarial Valuation Summary as of December 31, 2018 for the Contra Costa County
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Summary of Key Valuation Results

December 31, 2018 December 31, 2017

Estimated Estimated
Annual Annual

Dollar Dollar
Amount® Amount(®
Total Rate $in ‘000s Total Rate $in ‘000s

Average Employer General

Contribution Rates:" « Cost Group #1 — County and Small Districts (Tier 1 and 4) 31.11% $7,730 31.10% $7,606
e Cost Group #2 — County and Small Districts (Tier 3 and 5) 26.42% 172,333 26.36% 165,291
e Cost Group #3 — Central Contra Costa Sanitary District 49.86% 17,672 49.57% 17,028
e Cost Group #4 — Contra Costa Housing Authority 42.22% 2,420 41.91% 2,340
e Cost Group #5 — Contra Costa County Fire Protection District 32.80% 1,885 31.82% 1,637
e Cost Group #6 — Small Districts (Non-Enhanced Tier 1 and 4) 15.60% 147 16.59% 141
Safety
e Cost Group #7 — County (Tier A and D) 70.32% $41,860 71.94% $43,932
e Cost Group #8 — Contra Costa and East Fire Protection Districts 69.14% 27,814 75.59% 26,987
e Cost Group #9 — County (Tier C and E) 61.10% 24,607 62.56% 22,116
e Cost Group #10 — Moraga-Orinda Fire District 70.81% 5,251 69.74% 5,128
e Cost Group #11 — San Ramon Valley Fire District 75.79% 16,380 75.25% 16,211
e Cost Group #12 — Rodeo-Hercules Fire Protection District 85.28% 2,073 92.28% 2,023
All Employers Combined 35.73% $320,172 36.07% $310,439

Note: Pages 163 and 164 contain a summary that shows which employers are in each cost group.

() Based on projected compensation for each valuation date shown. These rates do not include any employer subvention of member contributions or any member subvention of employer
contributions.

Section 1: Actuarial Valuation Summary as of December 31, 2018 for the Contra Costa County
Employees’ Retirement Association
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Summary of Key Valuation Results (continued)

December 31, 2018 December 31, 2017

Estimated Estimated
Annual Annual
Dollar Dollar
Amount(" Amount(
Total Rate ($in ‘000s) | Total Rate ($in ‘000s
Average Member General
Contribution Rates:" « Cost Group #1 — County and Small Districts (Tier 1 and 4) 10.82% $2,688 10.89% $2,664
e Cost Group #2 — County and Small Districts (Tier 3 and 5) 10.70% 69,785 10.76% 67,469
e Cost Group #3 — Central Contra Costa Sanitary District 11.29% 4,001 11.45% 3,933
e Cost Group #4 — Contra Costa Housing Authority 11.54% 661 11.70% 653
e Cost Group #5 — Contra Costa County Fire Protection District 11.32% 651 11.08% 570
e Cost Group #6 — Small Districts (Non-Enhanced Tier 1 and 4) 13.22% 124 13.31% 113
Safety
e Cost Group #7 — County (Tier A and D) 17.99% $10,709 17.92% $10,944
e Cost Group #8 — Contra Costa and East Fire Protection Districts 17.25% 6,940 17.54% 6,261
e Cost Group #9 — County (Tier C and E) 16.02% 6,452 16.20% 5,727
e Cost Group #10 — Moraga-Orinda Fire District 17.30% 1,283 17.26% 1,269
e Cost Group #11 — San Ramon Valley Fire District 16.99% 3,672 16.75% 3,608
e Cost Group #12 — Rodeo-Hercules Fire Protection District 13.39% 326 15.52% 340
All Categories Combined 11.97% $107,291 12.03% $103,551

Note: Pages 163 and 164 contain a summary that shows which employers are in each cost group.

() Based on projected compensation for each valuation date shown. These rates do not include any employer subvention of member contributions or any member subvention of employer
contributions.

Section 1: Actuarial Valuation Summary as of December 31, 2018 for the Contra Costa County
Employees’ Retirement Association
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Summary of Key Valuation Results (continued)

December 31, 2018 December 31, 2017

Actuarial Accruede

Liability as of
December 31:

Assets as of
December 31:

Funded status
as of
December 31:

Key assumptions:

Retired members and beneficiaries
Inactive vested members(")

Active members

Total Actuarial Accrued Liability

Normal Cost including administrative expenses for plan year beginning December 31

Market Value of Assets (MVA)

Actuarial Value of Assets (AVA)

Actuarial Value of Assets as a percentage of Market Value of Assets
Valuation Value of Assets (VVA)

Unfunded Actuarial Accrued Liability on Market Value of Assets basis
Funded percentage on MVA basis

Unfunded Actuarial Accrued Liability on Valuation Value of Assets basis
Funded percentage on VVA basis

Net investment return
Price Inflation
Payroll growth increase

(™ Includes inactive members with member contributions on deposit.

$6,186,518,515
299,877,080
3,195,748,155
$9,682,143,750

$248,942,638

$8,149,985,793
8,666,778,056
106.3%
$8,650,178,226

$1,532,157,957
84.2%

$1,031,965,524
89.3%

7.00%
2.75%
3.25%

$5,873,017,531
295,691,337
3,070,538,052
$9,239,246,920

$246,099,386

$8,390,581,049
8,195,516,541
97.7%
$8,179,891,191

$848,665,871
90.8%
$1,059,355,729
88.5%

7.00%
2.75%
3.25%

Section 1: Actuarial Valuation Summary as of December 31, 2018 for the Contra Costa County
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Summary of Key Valuation Results (continued)

Change From

December 31, 2018 December 31, 2017 Prior Year
Demographic data Active Members:

as of December 31: ¢ Number of members 10,021 10,038 -0.2%
o Average age 46.2 46.0 0.2
e Average service 9.9 9.8 0.1
o Total projected compensation $896,390,768 $860,624,612 4.2%
e Average projected compensation $89,451 $85,737 4.3%

Retired Members and Beneficiaries:
e Number of members:

— Service retired 7,214 6,973 3.5%
— Disability retired 908 896 1.3%
— Beneficiaries 1,425 1,398 1.9%
_ Total 9,547 9,267 3.0%
e Average age 70.4 70.3 0.1
e Average monthly benefit $3,986 $3,892 2.4%
Inactive Vested Members:
e Number of members( 3,477 3,327 4.5%
o Average Age 46.5 46.5 0.0
Total Members: 23,045 22,632 1.8%

™ Includes 1,847 inactive members with member contributions on deposit as of December 31, 2018 and 1,696 as of December 31, 2017.

Section 1: Actuarial Valuation Summary as of December 31, 2018 for the Contra Costa County
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Important Information About Actuarial Valuations

An actuarial valuation is a budgeting tool with respect to the financing of future projected obligations of a pension plan. It is an estimated
forecast — the actual long-term cost of the plan will be determined by the actual benefits and expenses paid and the actual investment
experience of the plan.

In order to prepare a valuation, Segal Consulting (“Segal”) relies on a number of input items. These include:

Plan of benefits Plan provisions define the rules that will be used to determine benefit payments, and those rules, or the interpretation
of them, may change over time. Even where they appear precise, outside factors may change how they operate. It is
important to keep Segal informed with respect to plan provisions and administrative procedures, and to review the
plan summary included in our report to confirm that Segal has correctly interpreted the plan of benefits.

Participant data An actuarial valuation for a plan is based on data provided to the actuary by the Association. Segal does not audit
such data for completeness or accuracy, other than reviewing it for obvious inconsistencies compared to prior data
and other information that appears unreasonabile. It is important for Segal to receive the best possible data and to be
informed about any known incomplete or inaccurate data.

Assets The valuation is based on the Market Value of Assets as of the valuation date, as provided by the Association. The
Association uses a “Valuation Value of Assets” that differs from market value to gradually reflect six-month changes
in the Market Value of Assets in determining the contribution requirements.

Actuarial assumptions In preparing an actuarial valuation, Segal projects the benefits to be paid to existing plan participants for the rest of
their lives and the lives of their beneficiaries. This projection requires actuarial assumptions as to the probability of
death, disability, termination, and retirement of each participant for each year. In addition, the benefits projected to be
paid for each of those events in each future year reflect actuarial assumptions as to salary increases and cost-of-
living adjustments. The projected benefits are then discounted to a present value, based on the assumed rate of
return that is expected to be achieved on the plan’s assets. There is a reasonable range for each assumption used in
the projection and the results may vary materially based on which assumptions are selected. It is important for any
user of an actuarial valuation to understand this concept. Actuarial assumptions are periodically reviewed to ensure
that future valuations reflect emerging plan experience. While future changes in actuarial assumptions may have a
significant impact on the reported results, that does not mean that the previous assumptions were unreasonable.

Section 1: Actuarial Valuation Summary as of December 31, 2018 for the Contra Costa County
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The user of Segal’s actuarial valuation (or other actuarial calculations) should keep the following in mind:

e The actuarial valuation is prepared at the request of the Association. Segal is not responsible for the use or misuse of its report, particularly by any
other party.

¢ An actuarial valuation is a measurement of the plan’s assets and liabilities at a specific date. Accordingly, except where otherwise noted, Segal did
not perform an analysis of the potential range of future financial measures. The actual long-term cost of the plan will be determined by the actual
benefits and expenses paid and the actual investment experience of the plan. Future contribution requirements may differ from those determined in
the valuation because of:

Differences between actual experience and anticipated experience;
Changes in actuarial assumptions or methods;
Changes in statutory provisions; and

Differences between the contribution rates determined by the valuation and those adopted by the Board.

¢ If the Association is aware of any event or trend that was not considered in this valuation that may materially change the results of the valuation,
Segal should be advised, so that we can evaluate it.

e Segal does not provide investment, legal, accounting, or tax advice. Segal’s valuation is based on our understanding of applicable guidance in these
areas and of the plan’s provisions, but they may be subject to alternative interpretations. The Association should look to their other advisors for
expertise in these areas.

As Segal Consulting has no discretionary authority with respect to the management or assets of the Plan, it is not a fiduciary in its capacity as
actuaries and consultants with respect to the Plan.

Section 1: Actuarial Valuation Summary as of December 31, 2018 for the Contra Costa County
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Section 2: Actuarial Valuation Results

A. Member Data

The Actuarial Valuation and Review considers the number and demographic characteristics of covered members, including active members,
inactive vested members, retired members and beneficiaries.

This section presents a summary of significant statistical data on these member groups.

More detailed information for this valuation year and the preceding valuation can be found in Section 3, Exhibits A, B, and C.

MEMBER POPULATION: 2009 - 2018

Ratio of
Retired Retired
Inactive Members Ratio of Members and
Year Ended Active Vested and Total Non-Actives Beneficiaries
December 31 Members Members™ Beneficiaries ~ Non-Actives to Actives to Actives
2009 8,938 2,209 7,292 9,501 1.06 0.82
2010 8,811 2,231 7,559 9,790 1.11 0.86
2011 8,629 2,214 8,085 10,299 1.19 0.94
2012 8,640 2,288 8,517 10,805 1.25 0.99
2013 9,124 2,345 8,625 10,970 1.20 0.95
2014 9,159 2,647 8,871 11,518 1.26 0.97
2015 9,642 2,790 9,068 11,858 1.23 0.94
2016 9,848 3,089 9,100 12,189 1.24 0.92
2017 10,038 3,327 9,267 12,594 1.25 0.92
2018 10,021 3,477 9,547 13,024 1.30 0.95

(™ Includes inactive members with member contributions on deposit.

Section 2: Actuarial Valuation Results as of December 31, 2018 for the Contra Costa County
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Active Members

Plan costs are affected by the age, years of service and compensation of active members. In this year’s valuation, there were 10,021 active
members with an average age of 46.2, average years of service of 9.9 years and average compensation of $89,451. The 10,038 active
members in the prior valuation had an average age of 46.0, average service of 9.8 years and average compensation of $85,737.

Among the active members, there were none with unknown age information.

Distribution of Active Participants as of December 31, 2018

ACTIVES BY AGE ACTIVES BY YEARS OF SERVICE
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Inactive Members

In this year’s valuation, there were 3,477 members with a vested right to a deferred or immediate vested benefit or entitled to a return of their
member contributions versus 3,327 in the prior valuation.

Section 2: Actuarial Valuation Results as of December 31, 2018 for the Contra Costa County
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Retired Members and Beneficiaries

As of December 31, 2018, 8,122 retired members and 1,425 beneficiaries were receiving total monthly benefits of $38,057,250. For
comparison, in the previous valuation, there were 7,869 retired members and 1,398 beneficiaries receiving monthly benefits of $36,067,626.

As of December 31, 2018, the average monthly benefit for retired members is $3,986, compared to $3,892 in the previous valuation. The
average age for retired members is 70.4 in the current valuation, compared with 70.3 in the prior valuation.

Distribution of Retired Members and Beneficiaries as of December 31, 2018
RETIRED MEMBERS AND BENEFICIARIES BY RETIRED MEMBERS AND BENEFICIARIES BY

TYPE AND MONTHLY AMOUNT TYPE AND AGE
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Historical Plan Population

The chart below demonstrates the progression of the active population over the last ten years. The chart also shows the growth among the
retired population over the same time period.

MEMBER STATISTICS: 2009 — 2018
Active Participants

Average

Year Ended Average Average Average Monthly

December 31 Age Service Age Amount
2009 8,938 46.4 11.0 7,292 69.2 $3,111
2010 8,811 46.6 11.1 7,559 69.3 3,248
2011 8,629 46.2 10.7 8,085 69.1 3,381
2012 8,640 45.9 10.2 8,517 69.0 3,518
2013 9,124 45.8 101 8,625 69.3 3,579
2014 9,159 45.8 9.9 8,871 69.4 3,669
2015 9,642 45.9 9.9 9,068 69.9 3,706
2016 9,848 45.9 9.9 9,100 70.0 3,799
2017 10,038 46.0 9.8 9,267 70.3 3,892
2018 10,021 46.2 9.9 9,547 70.4 3,986

Section 2: Actuarial Valuation Results as of December 31, 2018 for the Contra Costa County
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B. Financial Information

Retirement plan funding anticipates that, over the long term, both contributions (less administrative expenses) and investment earnings (less
investment fees) will be needed to cover benefit payments. Retirement plan assets change as a result of the net impact of these income and

expense components.

Additional financial information, including a summary of transactions for the valuation year, is presented in Section 3, Exhibits E, F, G
and H.

It is desirable to have level and predictable plan costs from one year to the next. For this reason, the Board has approved an asset valuation
method that gradually adjusts to market value. Under this valuation method, the full value of market fluctuations is not recognized in a single
year and, as a result, the valuation asset value and the plan costs are more stable. The amount of the adjustment to recognize market value is
treated as income, which may be positive or negative. Realized and unrealized gains and losses are treated equally and, therefore, the sale of

assets has no immediate effect on the actuarial value.

COMPARISON OF CONTRIBUTIONS WITH BENEFITS
FOR YEARS ENDED DECEMBER 31, 2009 - 2018

500
450

111111111

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Employer Contributions ~ ® Member Contributions  ® Benefits Paid

$ Millions
O O O O o o o

o
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DETERMINATION OF ACTUARIAL VALUE OF ASSETS

Market Value of Assets

Calculation of unrecognized return
Period ended December 31, 2013
Period ended June 30, 2014
Period ended December 31, 2014
Period ended June 30, 2015
Period ended December 31, 2015
Period ended June 30, 2016
Period ended December 31, 2016
Period ended June 30, 2017
Period ended December 31, 2017
Period ended June 30, 2018
Period ended December 31, 2018
Total unrecognized return®

Actuarial Value of Assets ©= — |

Expected
Return

$227,909,702
249,636,410
241,361,743
246,283,585
253,672,471
239,907,822
249,584,567
255,728,819
271,873,066
288,460,475
289,889,306

Actuarial Value of Assets as a percentage of Market Value of Assets

Non-valuation reserves and designations:
Post Retirement Death Benefit
Statutory Contingency
Additional One Percent Contingency
Unrestricted Designation
Total

Valuation Value of Assets = ¢

Adjustment for Pre-Paid Contributions(®

Final Valuation Value of Assets © — =

Note: Results may be slightly off due to rounding.

() Deferred return as of December 31, 2018 recognized in each of the next five years:

)

(a) Amount recognized on December 31, 2019
(b) Amount recognized on December 31, 2020

$(160,426,107)
(101,465,451

)
(c) Amount recognized on December 31, 2021 (68,045,880)
(d) Amount recognized on December 31, 2022 (131,998,267)
(e) Amount recognized on December 31, 2023 (54,856,558)
(f) Total unrecognized return as of December 31, 2018 $(516,792,263)

Actual
Return

$588,758,958
347,257,106
125,727,585
207,439,920
(142,612,600)
297,615,324
196,258,919
488,764,245
498,651,736
63,645,390
(258,676,279)

Original
Amount
$360,849,256
97,620,696
(115,634,158)
(38,843,665)
(396,285,071)
57,707,502
(53,325,648)
233,035,426
226,778,670
(224,815,085)
(548,565,585)

$8,149,985,793
Percent Unrecognized
Deferred Amount
0% $0
0% 0
10% (11,563,416)
20% (7,768,733)
30% (118,885,521)
40% 23,083,001
50% (26,662,824)
60% 139,821,255
70% 158,745,069
80% (179,852,068)
90% (493,709,026)
$(516,792,263)
$8,666,778,056
106.3%
$15,757,910
0
0
0
$15,757,910
$8,651,020,146
841,920

$8,650,178,226

This adjustment is to exclude 6 months of contributions made by Rodeo-Hercules Fire Protection District during the 2018 calendar year that were pre-paid for the 2019 calendar year. These

contributions will be reflected in the next valuation.

Employees' Retirement Association
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The Market Value, Actuarial Value and Valuation Value of Assets are representations of the Plan’s financial status. As investment gains and
losses are gradually taken into account, the Actuarial Value of Assets tracks the Market Value of Assets. The Valuation Value of Assets is

generally the actuarial value, excluding any non-valuation reserves. The Valuation Value of Assets is significant because the Plan’s liabilities
are compared to these assets to determine what portion, if any, remains unfunded. Amortization of the Unfunded Actuarial Accrued Liability

is an important element in determining the contribution requirement.
MARKET VALUE, ACTUARIAL VALUE, AND VALUATION VALUE OF ASSETS
AS OF DECEMBER 31, 2007 — 2018

10.0
9.0
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0

$ Billions

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

—@—Market Value = —@—Actuarial Value = —&—Valuation Value
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C. Actuarial Experience

To calculate any actuarially determined contribution, assumptions are made about future events that affect the amount and timing of benefits
to be paid and assets to be accumulated. Each year actual experience is measured against the assumptions. If overall experience is more
favorable than anticipated (an actuarial gain), the actuarially determined contribution will decrease from the previous year. On the other hand,
the actuarially determined contribution will increase if overall actuarial experience is less favorable than expected (an actuarial loss).

Taking account of experience gains or losses in one year without making a change in assumptions reflects the belief that the single year’s
experience was a short-term development and that, over the long term, experience will return to the original assumptions. For contribution
requirements to remain stable, assumptions should approximate experience.

If assumptions are changed, the contribution requirement is adjusted to take into account a change in experience anticipated for all future
years. This valuation reflects changes in actuarial assumptions adopted by the Board.

The total loss is $161.2 million, which includes $55.3 million from investment losses, a gain of $13.2 million from contribution experience
and $119.1 in losses from all other sources. The net experience variation from individual sources other than investments and contributions
was 1.2% of the Actuarial Accrued Liability. A discussion of the major components of the actuarial experience is on the following pages.

ACTUARIAL EXPERIENCE FOR YEAR ENDED DECEMBER 31, 2018

1 Net loss from investments(") $(55,252,687)
2 Net gain from contribution experience 13,173,304
3 Net loss from other experience® (119,141,111)
4  Netexperienceloss: 1 + 2 + 3 $(161,220,494)

() Details on next page.
@ See Subsection E for further details. Does not include the effect of plan or assumption changes, if any.
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Investment Experience

A major component of projected asset growth is the assumed rate of return. The assumed return should represent the expected long-term rate
of return, based on the Plan’s investment policy. The rate of return on the Market Value of Assets was -2.33% for the year ended
December 31, 2018.

For valuation purposes, the assumed rate of return on the Valuation Value of Assets is 7.00%. The actual rate of return on a valuation basis
for the 2018 plan year was 6.32%. Since the actual return for the year was less than the assumed return, the Plan experienced an actuarial loss
during the year ended December 31, 2018 with regard to its investments.

INVESTMENT EXPERIENCE FOR YEAR ENDED DECEMBER 31, 2018

Market Value Actuarial Value Valuation Value
1 Netinvestment income $(195,030,888) $516,825,883 $515,766,323
2 Average value of assets 8,367,640,787 8,172,576,279 8,157,414,429
3 Rateofreturn: 1 = 2 -2.33% 6.32% 6.32%
4 Assumed rate of return 7.00% 7.00% 7.00%
5 Expected investment income: 2 x 4 $585,734,855 $572,080,339 $571,019,010
6 Actuarial gain/(loss): 1 - 5 $(780,765,743) $(55,254,456) $(55,252,687)
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Because actuarial planning is long term, it is useful to see how the assumed investment rate of return has followed actual experience over
time. The chart below shows the rate of return on an actuarial and valuation basis compared to the actual market value investment return for
the last ten years, including averages over select time periods.

INVESTMENT RETURN - MARKET VALUE, ACTUARIAL VALUE AND VALUATION VALUE: 2009 - 2018

Market Value Actuarial Value Valuation Value
Year Ended Investment Return Investment Return Investment Return

December 31 Amount Percent Amount Percent Amount Percent

2009 $736,956,891 19.68% $18,226,933 0.34% $17,021,116 0.32%
2010 594,637,090 13.35% 95,918,913 1.82% 94,835,030 1.80%
2011 88,042,268 1.76% 148,058,548 2.78% 146,988,614 2.77%
2012 668,138,997 13.31% 121,921,302 2.25% 120,826,177 2.24%
2013 870,984,744 15.50% 492,503,802 9.01% 491,324,308 9.02%
2014 473,522,261 7.35% 673,040,867 11.39% 671,957,212 11.40%
2015 65,495,657 0.95% 577,199,123 8.78% 576,151,245 8.79%
2016 493,874,242 7.10% 502,352,173 7.04% 501,328,149 7.04%
2017 987,415,981 13.31% 608,519,874 8.00% 607,477,597 8.00%
2018 (195,030,888) -2.33% 516,825,883 6.32% 515,766,323 6.32%

Note: Each year’s yield is weighted by the average asset value in that year.
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Subsection B described the actuarial asset valuation method that gradually recognizes fluctuations in the market value rate of return. The goal
of this is to stabilize the actuarial rate of return and to produce more level pension plan costs.

MARKET, ACTUARIAL AND VALUATION RATES OF RETURN
FOR YEARS ENDED DECEMBER 31, 2007 — 2018
30%
20%

10%
0% &

-10%
-20%
-30%

-40%
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

- Market Value = —@—Actuarial Value = —&—Valuation Value
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Contributions

Contributions for the year ended December 31, 2018 totaled $427.8 million (after excluding the pre-paid contributions by Rodeo-Hercules
Fire Protection District for the 2019 calendar year), compared to the projected amount of $415.1 million. This resulted in a gain of $13.2
million for the year, when adjusted for timing.

Other Experience
There are other differences between the expected and the actual experience that appear when the new valuation is compared with the
projections from the previous valuation. These include:
> the extent of turnover among participants,
retirement experience (earlier or later than projected),
mortality (more or fewer deaths than projected),
the number of disability retirements (more or fewer than projected),
salary increases (greater or smaller than projected),

cost-of-living adjustments (COLAs) higher or lower than anticipated, and

YV ¥V ¥V VY VYV VY

administrative expenses different than assumed.

The net loss from this other experience for the year ended December 31, 2018 amounted to $119.1 million, which is 1.2% of the Actuarial
Accrued Liability. This loss was mainly due to higher than expected COLA increases and higher than expected individual salary increases for
actives. See Subsection E for a detailed development of the Unfunded Actuarial Accrued Liability.
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D. Other Changes in the Actuarial Accrued Liability

The Actuarial Accrued Liability as of December 31, 2018 is $9.7 billion, an increase of $0.4 billion, or 4.8%, from the Actuarial Accrued
Liability as of the prior valuation date. The liability is expected to grow each year with Normal Cost and interest, and to decline due to benefit
payments made. Additional fluctuations can occur due to actual experience that differs from expected (as discussed in the previous

subsection).

Actuarial Assumptions

> The assumption changes reflected in this report were based on the January 1, 2015 through December 31, 2017 Actuarial Experience
Study report dated April 23, 2019.

e These changes decreased the Actuarial Accrued Liability by about $90 million (or a 0.9% decrease) and decreased the total
Normal Cost by 0.49% of payroll (a decrease of about 1.8%). The total (employer and member) contribution rate decrease as a
result of the assumption changes was 1.29% of payroll.

e The assumption changes include changes to merit and promotion salary increases, retirement from active employment, mortality,
disability incidence, termination, retirement age for deferred vested members, percent of members assumed to go on to work for a
reciprocal system, reciprocal salary increases, percent married, leave cashouts and sick leave conversions.

> Details on actuarial assumptions and methods are in Section 4, Exhibit I.

Plan Provisions
> There were no changes in plan provisions since the prior valuation.

> A summary of plan provisions is in Section 4, Exhibit I1.
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E. Development of Unfunded Actuarial Accrued Liability

DEVELOPMENT FOR YEAR ENDED DECEMBER 31, 2018

1 Unfunded Actuarial Accrued Liability at beginning of year $1,059,355,729
2 Total Normal Cost at middle of year(" 238,009,508
3 Expected administrative expenses 9,725,065
4 Expected employer and member contributions (415,080,401)
5 Interest 68,607,565
6 Expected Unfunded Actuarial Accrued Liability at end of year $960,617,466
7 Changes due to:

a) Investment return less than expected $55,252,687

b) Actual contributions greater than expected (12,911,803)

¢) Gain from additional UAAL contributions (261,501)

d) Individual salary increases higher than expected 20,984,310

e) COLA increases higher than expected 67,057,526

f) Retirement experience loss on actives (earlier retirements than expected) 17,409,557

g) Other experience loss® 13,689,718

h) Assumption changes (89,872,436)

Total changes $71,348,058
8 Unfunded Actuarial Accrued Liability at end of year $1,031,965,524

Note: The sum of items 7d through 7g equals the “Net loss from other experience” shown in Subsection C.

() Excludes administrative expense load.
@ Other differences in actual versus expected experience including (but not limited to) disability, termination and leave cashout experience.
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F. Recommended Contribution

The recommended contribution is equal to the employer Normal Cost payment and a payment on the Unfunded Actuarial Accrued Liability.
As of December 31, 2018, the average recommended employer contribution is 35.73% of compensation.

The Board sets the funding policy used to calculate the recommended contribution based on layered amortization periods. See Section 4,
Exhibit I for further details on the funding policy.

The contribution requirement as of December 31, 2018 is based on the data previously described, the actuarial assumptions and Plan
provisions described in Section 4, including all changes affecting future costs adopted at the time of the actuarial valuation, actuarial gains
and losses, and changes in the actuarial assumptions.

AVERAGE RECOMMENDED EMPLOYER CONTRIBUTION FOR YEAR ENDING DECEMBER 31

All Tiers Combined Amount % of Projected Amount % of Projected
($ in ‘000s) Compensation ($ in ‘000s) Compensation
1  Total Normal Cost $248,942 27.78% $246,099 28.59%
2 Expected member contributions 107,291 11.97% 103,551 12.03%
3 Employer Normal Cost: 1 - 2 $141,651 15.81% $142,548 16.56%
4 Actuarial Accrued Liability 9,682,144 9,239,247
5  Valuation Value of Assets 8,650,178 8,179,891
6  Unfunded Actuarial Accrued Liability: 4 - 5 $1,031,966 1,059,356
7 Payment on Unfunded Actuarial Accrued Liability 178,521 19.92% 167,891 19.51%
8  Total average recommended employer contribution: 3 + 7 $320,172 35.73% $310,439 36.07%
9  Projected compensation $896,391 $860,625

Note: Contributions are assumed to be paid at the middle of the year.
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Reconciliation of Average Recommended Employer Contribution Rate

The chart below details the changes in the average recommended employer contribution from the prior valuation to the current year’s
valuation.

RECONCILIATION OF AVERAGE RECOMMENDED EMPLOYER CONTRIBUTION RATE
FROM DECEMBER 31, 2017 TO DECEMBER 31, 2018

Contribution Estimated Annual
Rate(" Dollar Amount®
Average Recommended Employer Contribution as of December 31, 2017 36.07% $310,439,414
o Effect of investment return less than expected 0.47% $4,213,037
o Effect of actual contributions greater than expected (0.11%) (986,030)
o Effect of additional UAAL contributions 0.00% (20,062)
o Effect of individual salary increases higher than expected 0.18% 1,613,503
o Effect of amortizing prior year's UAAL over a larger than expected projected total payroll (0.14%) 5,403,862()
o Effect of COLA increases higher than expected 0.57% 5,109,427
o Effect of retirement experience loss on actives (earlier retirements than expected) 0.15% 1,344,586
o Effect of changes in member demographics on Normal Cost (0.30%) (2,689,172)
o Effect of change in administrative expense load (0.03%) (268,917)
o Effect of other losses® 0.13% (3,718,486)
e Effect of change in assumptions (1.26%) (268,917)
Total change (0.34%) $9,732,831
Average Recommended Employer Contribution as of December 31, 2018 35.73% $320,172,245

() These rates do not include any employer subvention of member contributions, or member subvention of employer contributions.

@ Based on projected compensation for each valuation date shown.

®  Represents the dollar increase in UAAL amortization payments for amortization bases established prior to the December 31, 2018 valuation.

@ Other differences in actual versus expected experience including (but not limited to) disability, mortality, termination and leave cashout experience. Estimated annual dollar cost also reflects
changes in payroll from prior valuation.
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Reconciliation of Average Recommended Member Contribution

The chart below details the changes in the average recommended member contribution from the prior valuation to the current year’s
valuation.

RECONCILIATION OF AVERAGE RECOMMENDED MEMBER CONTRIBUTION
FROM DECEMBER 31, 2017 TO DECEMBER 31, 2018

Contribution Estimated Annual
Rate(") Dollar Amount®
Average Recommended Member Contribution as of December 31,2017 1203%  $103551,307
e Effect of change in administrative expense load 0.00% $0
e Effect of changes in member demographics®) (0.03%) 4,009,046
o Effect of change in assumptions (0.03%) (268,917)
Total change (0.06%) $3,740,129

() These rates do not include any employer subvention of member contributions, or member subvention of employer contributions.
@ Based on projected compensation for each valuation date shown.
® Includes changes in demographic profile of active membership. Estimated annual dollar cost also reflects change in payroll from prior valuation.
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Recommended Employer Contribution Rates

December 31, 2018 Actuarial Valuation" December 31, 2017 Actuarial Valuation®
Recommended Rates for FY 2020-21 Recommended Rates for FY 2019-20

Estimated Estimated
Annual Annual
Dollar Dollar
Cost Group #1 Basic (o{0] .Y Total Amount Basic COLA Total Amount
County General Tier 1 w/ Courts
Normal Cost 11.55% 3.40% 14.95% $1,676,698 12.35% 3.55% 15.90% $1,874,629
UAAL 11.08% 1.95% 13.03% 1,461,363 10.71% 1.65% 12.36% 1,457,259
Total Contributions 22.63% 5.35% 27.98% $3,138,061 23.06% 5.20% 28.26% $3,331,888
District General Tier 1 w/o POB
Normal Cost 11.55% 3.40% 14.95% $1,048,146 12.35% 3.55% 15.90% $1,082,621
UAAL 16.13% 6.00% 22.13% 1,551,537 15.79% 5.72% 21.51% 1,464,602
Total Contributions 27.68% 9.40% 37.08% $2,599,683 28.14% 9.27% 37.41% $2,547,223
District General Tier 1 w/ POB (Moraga)
Normal Cost 11.55% 3.40% 14.95% $104,439 12.35% 3.55% 15.90% $89,206
UAAL 9.07% 1.91% 10.98% 76,705 8.47% 1.48% 9.95% 55,824
Total Contributions 20.62% 5.31% 25.93% $181,144 20.82% 5.03% 25.85% $145,030
District General Tier 1 w/ UAAL Prepayment (First Five)
Normal Cost 11.55% 3.40% 14.95% $223,366 12.35% 3.55% 15.90% $238,733
UAAL 11.31% 2.35% 13.66% 204,093 10.56% 1.76% 12.32% 184,980
Total Contributions 22.86% 5.75% 28.61% $427,459 22.91% 5.31% 28.22% $423,713
District General Tier 1 w/ UAAL Prepayment (LAFCO)
Normal Cost 11.55% 3.40% 14.95% $35,495 12.35% 3.55% 15.90% $36,570
UAAL 15.38% 5.72% 21.10% 50,096 15.04% 5.44% 20.48% 47,104
Total Contributions 26.93% 9.12% 36.05% $85,591 27.39% 8.99% 36.38% $83,674
County General Tier 4 (3% COLA) w/ Courts
Normal Cost 8.80% 2.96% 11.76% $0 8.95% 3.01% 11.96% $0
UAAL 11.08% 1.95% 13.03% 0 10.71% 1.65% 12.36% 0
Total Contributions 19.88% 4.91% 24.79% $0 19.66% 4.66% 24.32% $0

() The Basic Normal Cost and UAAL rates shown for each cost group include an explicit administrative expense load of 0.47% and 0.16% of payroll, respectively.
@ The Basic Normal Cost and UAAL rates shown for each cost group include an explicit administrative expense load of 0.47% and 0.19% of payroll, respectively.
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Recommended Employer Contribution Rates (continued)

December 31, 2018 Actuarial Valuation" December 31, 2017 Actuarial Valuation®
Recommended Rates for FY 2020-21 Recommended Rates for FY 2019-20

Estimated Estimated
Annual Annual
Dollar Dollar
Cost Group #1 Basic (o{0] .Y Total Amount Basic COLA Total Amount
District General Tier 4 (3% COLA) w/o POB
Normal Cost 8.80% 2.96% 11.76% $328,749 8.95% 3.01% 11.96% $277,255
UAAL 16.13% 6.00% 22.13% 618,641 15.79% 5.72% 21.51% 498,642
Total Contributions 24.93% 8.96% 33.89% $947,390 24.74% 8.73% 33.47% $775,897
District General Tier 4 (3% COLA) w/ POB (Moraga)
Normal Cost 8.80% 2.96% 11.76% $15,569 8.95% 3.01% 11.96% $25,744
UAAL 9.07% 1.91% 10.98% 14,537 8.47% 1.48% 9.95% 21,417
Total Contributions 17.87% 4.87% 22.74% $30,106 17.42% 4.49% 21.91% $47,161
District General Tier 4 (3% COLA) w/ UAAL Prepayment (First Five)
Normal Cost 8.80% 2.96% 11.76% $148,254 8.95% 3.01% 11.96% $123,847
UAAL 11.31% 2.35% 13.66% 172,206 10.56% 1.76% 12.32% 127,575
Total Contributions 20.11% 5.31% 25.42% $320,460 19.51% 4.77% 24.28% $251,422
District General Tier 4 (3% COLA) w/ UAAL Prepayment (LAFCO)
Normal Cost 8.80% 2.96% 11.76% $0 8.95% 3.01% 11.96% $0
UAAL 15.38% 5.72% 21.10% 0 15.04% 5.44% 20.48% 0
Total Contributions 24.18% 8.68% 32.86% $0 23.99% 8.45% 32.44% $0
County General Tier 4 (2% COLA) w/ Courts
Normal Cost 8.68% 1.99% 10.67% $0 8.80% 2.02% 10.82% $0
UAAL 11.08% 1.95% 13.03% 0 10.71% 1.65% 12.36% 0
Total Contributions 19.76% 3.94% 23.70% $0 19.51% 3.67% 23.18% $0

(M The Basic Normal Cost and UAAL rates shown for each cost group include an explicit administrative expense load of 0.47% and 0.16% of payroll, respectively.
@ The Basic Normal Cost and UAAL rates shown for each cost group include an explicit administrative expense load of 0.47% and 0.19% of payroll, respectively.
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Recommended Employer Contribution Rates (continued)

December 31, 2018 Actuarial Valuation" December 31, 2017 Actuarial Valuation®
Recommended Rates for FY 2020-21 Recommended Rates for FY 2019-20

Estimated Estimated
Annual Annual
Dollar Dollar
Cost Group #2 Basic (o{0] .Y Total Amount Basic COLA Total Amount
County General Tier 3 w/ Courts
Normal Cost 11.84% 3.34% 15.18% $61,280,878 12.31% 3.43% 15.74% $65,050,705
UAAL 11.08% 1.95% 13.03% 52,601,439 10.71% 1.65% 12.36% 51,081,748
Total Contributions 22.92% 5.29% 28.21% $113,882,317 23.02% 5.08% 28.10% $116,132,453
District General Tier 3 w/o POB
Normal Cost 11.84% 3.34% 15.18% $468,789 12.31% 3.43% 15.74% $508,194
UAAL 16.13% 6.00% 22.13% 683,418 15.79% 5.72% 21.51% 694,489
Total Contributions 27.97% 9.34% 37.31% $1,152,207 28.10% 9.15% 37.25% $1,202,683
County General Tier 5 (3%/4% COLA) w/ Courts
Normal Cost 8.39% 2.76% 11.15% $6,456,452 8.42% 2.79% 11.21% $6,476,314
UAAL 11.08% 1.95% 13.03% 7,545,073 10.71% 1.65% 12.36% 7,140,700
Total Contributions 19.47% 4.71% 24.18% $14,001,525 19.13% 4.44% 23.57% $13,617,014
District General Tier 5 (3%/4% COLA) w/o POB
Normal Cost 8.39% 2.76% 11.15% $91,197 8.42% 2.79% 11.21% $58,359
UAAL 16.13% 6.00% 22.13% 181,003 15.79% 5.72% 21.51% 111,980
Total Contributions 24.52% 8.76% 33.28% $272,200 24.21% 8.51% 32.72% $170,339
County General Tier 5 (2% COLA) w/ Courts
Normal Cost 8.16% 1.84% 10.00% $18,635,938 8.20% 1.87% 10.07% $15,302,813
UAAL 11.08% 1.95% 13.03% 24,282,627 10.71% 1.65% 12.36% 18,782,797
Total Contributions 19.24% 3.79% 23.03% $42,918,565 18.91% 3.52% 22.43% $34,085,610
District General Tier 5 (2% COLA) w/o POB
Normal Cost 8.16% 1.84% 10.00% $33,189 8.20% 1.87% 10.07% $26,380
UAAL 16.13% 6.00% 22.13% 73,448 15.79% 5.72% 21.51% 56,350
Total Contributions 24.29% 7.84% 32.13% $106,637 23.99% 7.59% 31.58% $82,730

(M The Basic Normal Cost and UAAL rates shown for each cost group include an explicit administrative expense load of 0.47% and 0.16% of payroll, respectively.
@ The Basic Normal Cost and UAAL rates shown for each cost group include an explicit administrative expense load of 0.47% and 0.19% of payroll, respectively.
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Recommended Employer Contribution Rates (continued)

December 31, 2018 Actuarial Valuation" December 31, 2017 Actuarial Valuation®
Recommended Rates for FY 2020-21 Recommended Rates for FY 2019-20

Estimated Estimated
Annual Annual
Dollar Dollar
Cost Group #3 Basic COLA Total Amount Basic COLA Total Amount
CCCSD General Tier 1
Normal Cost 12.36% 3.67% 16.03% $4,562,037 13.30% 3.88% 17.18% $4,947,250
UAAL 23.23% 11.58% 34.81% 9,906,707 22.99% 10.43% 33.42% 9,623,812
Total Contributions 35.59% 15.25% 50.84% $14,468,744 36.29% 14.31% 50.60% $14,571,062
CCCSD General Tier 4 (3% COLA)
Normal Cost 8.23% 2.83% 11.06% $772,346 8.03% 2.80% 10.83% $601,334
UAAL 23.23% 11.58% 34.81% 2,430,863 22.99% 10.43% 33.42% 1,855,640
Total Contributions 31.46% 14.41% 45.87% $3,203,209 31.02% 13.23% 44.25% $2,456,974
Cost Group #4
Contra Costa Housing Authority General Tier 1
Normal Cost 12.77% 3.65% 16.42% $685,017 13.24% 3.74% 16.98% $694,627
UAAL 16.44% 10.57% 27.01% 1,126,815 16.36% 9.71% 26.07% 1,066,486
Total Contributions 29.21% 14.22% 43.43% $1,811,832 29.60% 13.45% 43.05% $1,761,113
Contra Costa Housing Authority General Tier 4 (3% COLA)
Normal Cost 8.96% 3.02% 11.98% $186,734 9.49% 3.24% 12.73% $189,928
UAAL 16.44% 10.57% 27.01% 421,010 16.36% 9.71% 26.07% 388,957
Total Contributions 25.40% 13.59% 38.99% $607,744 25.85% 12.95% 38.80% $578,885

(" The Basic Normal Cost and UAAL rates shown for each cost group include an explicit administrative expense load of 0.47% and 0.16% of payroll, respectively.
@ The Basic Normal Cost and UAAL rates shown for each cost group include an explicit administrative expense load of 0.47% and 0.19% of payroll, respectively.
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Recommended Employer Contribution Rates (continued)

December 31, 2018 Actuarial Valuation" December 31, 2017 Actuarial Valuation®
Recommended Rates for FY 2020-21 Recommended Rates for FY 2019-20

Estimated Estimated
Annual Annual
Dollar Dollar

Cost Group #5 Basic (o{0] .Y Total Amount Basic COLA Total Amount
CCCFPD General Tier 1
Normal Cost 11.75% 3.45% 15.20% $584,464 12.27% 3.52% 15.79% $606,975
UAAL 10.53% 7.93% 18.46% 709,817 10.12% 6.84% 16.96% 651,951
Total Contributions 22.28% 11.38% 33.66% $1,294,281 22.39% 10.36% 32.75% $1,258,926
CCCFPD General Tier 4 (3% COLA)
Normal Cost 11.38% 3.79% 15.17% $27,024 11.44% 3.90% 15.34% $25,753
UAAL 10.53% 7.93% 18.46% 32,885 10.12% 6.84% 16.96% 28,473
Total Contributions 21.91% 11.72% 33.63% $59,909 21.56% 10.74% 32.30% $54,226
CCCFPD General Tier 4 (2% COLA)
Normal Cost 10.07% 2.27% 12.34% $212,717 9.46% 2.19% 11.65% $131,956
UAAL 10.53% 7.93% 18.46% 318,213 10.12% 6.84% 16.96% 192,101
Total Contributions 20.60% 10.20% 30.80% $530,930 19.58% 9.03% 28.61% $324,057

() The Basic Normal Cost and UAAL rates shown for each cost group include an explicit administrative expense load of 0.47% and 0.16% of payroll, respectively.
@ The Basic Normal Cost and UAAL rates shown for each cost group include an explicit administrative expense load of 0.47% and 0.19% of payroll, respectively.
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Recommended Employer Contribution Rates (continued)

December 31, 2018 Actuarial Valuation"
Recommended Rates for FY 2020-21

Basic COLA
13.27% 3.95%
0.19% 0.00%
13.46% 3.95%
10.01% 3.47%
0.19% 0.00%
10.20% 3.47%

December 31, 2017 Actuarial Valuation®
Recommended Rates for FY 2019-20

Estimated
Annual
Dollar
Total Amount
17.22% $114,214
0.19% 1,260
17.41% $115,474
13.48% $25,266
0.19% 356
13.67% $25,622

23.00% 7.35% 30.35% $17,463,315
22.59% 19.54% 42.13% 24,241,498
45.59% 26.89% 72.48% $41,704,813
14.86% 6.13% 20.99% $740,793
22.59% 19.54% 42.13% 1,486,879
37.45% 25.67% 63.12% $2,227,672

Estimated
Annual
Dollar
Cost Group #6 Basic (o{0] .Y Total Amount
Non-Enhanced District General Tier 1
Normal Cost 12.58% 3.84% 16.42% $114,839
UAAL 0.16% 0.00% 0.16% 1,119
Total Contributions 12.74% 3.84% 16.58% $115,958
Non-Enhanced District General Tier 4 (3% COLA)
Normal Cost 9.39% 3.21% 12.60% $30,355
UAAL 0.16% 0.00% 0.16% 385
Total Contributions 9.55% 3.21% 12.76% $30,740
Cost Group #7
County Safety Tier A
Normal Cost 22.36% 7.06% 29.42% $16,438,118
UAAL 22.01% 19.47% 41.48% 23,176,517
Total Contributions 44 .37% 26.53% 70.90% $39,614,635
County Safety Tier D
Normal Cost 14.31% 5.73% 20.04% $731,500
UAAL 22.01% 19.47% 41.48% 1,514,104
Total Contributions 36.32% 25.20% 61.52% $2,245,604

(M The Basic Normal Cost and UAAL rates shown for each cost group include an explicit administrative expense load of 0.47% and 0.16% of payroll, respectively.
@ The Basic Normal Cost and UAAL rates shown for each cost group include an explicit administrative expense load of 0.47% and 0.19% of payroll, respectively.

Section 2: Actuarial Valuation Results as of December 31, 2018 for the Contra Costa County

Employees’ Retirement Association

Ris Segal Consulting 37



Recommended Employer Contribution Rates (continued)

December 31, 2018 Actuarial Valuation" December 31, 2017 Actuarial Valuation®
Recommended Rates for FY 2020-21 Recommended Rates for FY 2019-20

Estimated Estimated
Annual Annual
Dollar Dollar
Cost Group #8 Basic (o{0] .Y Total Amount Basic COLA Total Amount
CCCFPD Safety Tier A
Normal Cost 21.94% 7.00% 28.94% $8,890,908 22.60% 7.30% 29.90% $8,634,767
UAAL 11.91% 26.53% 38.44% 11,809,485 14.63% 28.36% 42.99% 12,415,004
Total Contributions 33.85% 33.53% 67.38%  $20,700,393 37.23% 35.66% 72.89%  $21,049,771
East CCCFPD Safety Tier A
Normal Cost 21.94% 7.00% 28.94% $854,868 22.60% 7.30% 29.90% $767,350
UAAL 37.82% 46.30% 84.12% 2,484,849 42.84% 49.87% 92.71% 2,379,297
Total Contributions 59.76% 53.30%  113.06% $3,339,717 65.44% 5717%  122.61% $3,146,647
CCCFPD Safety Tier D
Normal Cost 13.05% 5.35% 18.40% $330,875 14.28% 6.00% 20.28% $359,801
UAAL 11.91% 26.53% 38.44% 691,242 14.63% 28.36% 42.99% 762,715
Total Contributions 24.96% 31.88% 56.84% $1,022,117 28.91% 34.36% 63.27% $1,122,