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Bolton

May 1, 2024

Anne Budowski
Personnel Director
Anne Arundel County
2660 Riva Road
Annapolis, MD 21401

Re:  Anne Arundel County Fire Service Retirement Plan Valuation
Dear Anne:

The following sets forth the actuarial valuation of the Anne Arundel County Fire Service
Retirement Plan as of January 1, 2024. The actuarial valuation was performed at the request of
Anne Arundel County (the County). Section | of the report provides a summary, Section |l sets
forth our Actuarial Certification, and Section Ill contains the development of the County’s
contribution for the 2025 fiscal year. Section IV provides a discussion of risk, while Sections V
through VIII contain a summary of the census and asset data, a ten-year projection of benefit
payments, plan provisions, assumptions and actuarial methods. The appendices of the report
provide information on plan funding as well as a glossary of many of the terms used in this report.

We are available to answer any questions on the material in this report or to provide explanations
or further details as appropriate.

Respectfully submitted,

Crn M Winees

Ann. M. Sturner, FSA, EA, FCA, MAAA

Aol T 7 oopter

Michelle L. Boyles, FSA, EA, MAAA

BoltonUSA.com | 410.547.0500 | 1 W. Pennsylvania Avenue, Suite 600 | Towson, MD 21204



Section I. Executive Summary

Background

Bolton Partners, Inc. (Bolton) has prepared the following report that sets forth the actuarial
valuation of the Anne Arundel County Fire Service Retirement Plan as of January 1, 2024. This
report provides the funded status of the plan as of January 1, 2024 as well as the Actuarially
Determined Contribution (ADC) for the plan for the fiscal year ending June 30, 2025 (FY2025).
Accounting results under Government Accounting Standards Board Statements 67 and 68 are
provided in a separate report.

Actuarially Determined Contributions (ADC)

FY2023 FY2024 FY2025
ADC $ 28,574,641 $ 33,151,871 $ 38,670,705
Percent of Total Payroll 42.1% 46.4% 48.0%

The above amounts assume the County’s contribution will be made monthly throughout the fiscal
year. Details of the determination of the County’s contribution for FY2025 are shown in Section llI
of this report.

Key Demographic Elements

1/1/2023 1/1/2024 % Change
Participant Counts
Active 802 832 3.7%
In Receipt 677 701 3.5%
Inactive with Deferred Benefits 0 0 0.0%
DROP 82 74 (9.8%)
Refunds Owed N/A 39 N/A'
Total 1,561 1,646 5.4%
Funding Measures
1/1/2023 1/1/2024 % Change
1. Actuarial Accrued Liability $ 864,305,779 $ 929,818,889 7.6%
2. Actuarial Value of Assets $ 679,641,090 $ 713,457,437 5.0%
3. Plan Funded Ratio (2./1.) 78.6% 76.7% (2.4%)
4. Market Value of Assets $ 619,605,637 $ 686,216,748 10.8%
5. Funded Ratio based on Market
Value of Assets (4./1.) 71.7% 73.8% 2.9%

" Members who terminated prior to completing the requirements for a retirement benefit are owed a
refund of their contributions. This data was not included prior to the January 1, 2024 valuation.

N

Anne Arundel County Fire Service Retirement Plan



Changes in Contribution
The following table shows the sources of changes in the County’s contribution.

Contribution

Description

($ millions)
January 1, 2023 Valuation $33.2
Investment Performance 0.4
Pay Increases 1.7
New Entrants/Change in Normal Cost 2.5
COLA 0.3
Change in Expenses 0.0
Assumption/Method Changes N/A
Plan Changes N/A
Demographics and Other Changes 0.6
January 1, 2024 Valuation $38.7

Experience Analysis
The following factors affected the County’s contribution as a percentage of payroll:

¢ Plan assets and investment performance — the net return for the year ended
December 31, 2023 after investment expenses was 12.2% on a market value basis and
6.2% on an actuarial value basis. Investment returns during CY2023 were about $31.8
million higher than assumed. A portion of this gain is reflected in the actuarial value of
assets (AVA) in this valuation, and the remaining portions will be reflected in future
valuations. The AVA and the return on the AVA also reflect the continued recognition of
outstanding net investment losses from prior valuations. As of January 1, 2024, there is
a total of $27.2 million in net deferred investment losses that will be reflected in future
valuations.

o Cost of Living Adjustment — Retiree COLAs effective July 1, 2023 (generally, 4.00%
for pre-2/1/1997 accruals and 2.50% for post-1/31/1997 accruals) were greater than the
assumed annual increases (3.00% for pre-2/1/1997 accruals and 1.80% for post-
1/31/1997 accruals).

o Payroll changes — Pay for returning employees, excluding members in DROP,
increased approximately 12.9% over the prior year; a 8.0% larger increase than was
assumed. Total participant payroll, including payroll for members in DROP, increased by
12.7% over the prior year, resulting in a higher total payroll than anticipated by the 3.0%
per year payroll growth assumption.
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The primary risk that a plan sponsor incurs from a defined benefit plan is the risk of substantial
increases in annual contributions. Many variables can influence future results and the sensitivity
of the ADC will vary from plan to plan. This valuation report includes information intended to
assist plan sponsors and the readers of this report in understanding the most significant risks
that affect the plan’s future financial position. This report includes commentary about risks to be
considered when developing the plan’s investment and funding policies and why it is important
that these two policies are connected. Preparing a full risk assessment for the plan is beyond
the scope of this engagement.

We encourage plan sponsors and plan administrators to consider this information carefully, view
the results of the annual valuation in the context of the risks to plan costs and member benefit
security, and determine whether it is an appropriate time to consider a more in-depth,
comprehensive risk assessment.

There were no changes in methods, assumptions, or plan provisions.

The January 1, 2024 participant data and market value of assets were provided by or at the
direction of Anne Arundel County. While we have reviewed this data for consistency and
completeness, we have not audited this data.
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This actuarial valuation sets forth our calculation of an estimate of the liabilities of the Anne Arundel
County Fire Service Retirement Plan (the plan), together with a comparison of these liabilities with
the value of the plan assets, as submitted by Anne Arundel County (the County). This liability
calculation and comparison with assets are applicable for the valuation date only. The future is
uncertain, and the plan may become better funded or more poorly funded in the future. This
valuation does not provide any guarantee that the plan will be able to provide the promised benefits
in the future.

Section Il. Actuarial Certification

This report was prepared for the internal use of the County and its auditors in connection with our
actuarial valuations of the pension plan. The purpose of this report is to provide the recommended
employer contribution for the 2025 fiscal year. It is neither intended nor necessarily suitable for
other purposes. Bolton is not responsible for the consequences of any other use or the reliance
upon this report by any other party.

This report is based on plan provisions, census data, and asset data submitted by the County. We
have relied on this information for purposes of preparing this report. We have not audited the
census or asset data provided, however based on our review the data appears to be reasonable
and consistent with previously provided information. Unless otherwise noted in our report, we
believe the information provided is sufficiently complete and reliable for purposes of the results
presented in this report. The accuracy of the results presented in this report is dependent upon the
accuracy and completeness of the underlying information. The County is solely responsible for the
validity and completeness of this information.

The County is responsible for selecting the plan’s funding policy, actuarial valuation methods, asset
valuation methods, and assumptions. The policies, methods and assumptions used in this
valuation are those that have been so prescribed and are described in this report. The County is
solely responsible for communicating to Bolton any changes required thereto.

The County is solely responsible for selecting the plan’s investment policies, asset allocations and
individual investments. Bolton’s actuaries have not provided any investment advice to the County.

This is a deterministic valuation in that it is based on a single set of assumptions. This set of
assumptions is one possible basis for our calculations. We may consider that some factors are not
material to the valuation of the plan and may not provide a specific assumption for those factors.
We may have used other assumptions in the past. We will likely consider changes in assumptions
at a future date.

Different assumptions or scenarios within the range of possibilities may also be reasonable and
results based on those assumptions would be different. As a result of the uncertainty inherentin a
forward-looking projection over a very long period of time, no one projection is uniquely “correct”
and many alternative projections of the future could also be regarded as reasonable. Two different
actuaries could, quite reasonably, arrive at different results based on the same data and different
views of the future.

The County could reasonably ask how the valuation would change if we used a different

assumption set or if plan experience exhibited variations from our assumptions. This report does
not contain such an analysis. That type of analysis would be a separate assignment.
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In addition, decisions regarding benefit improvements, benefit changes, the trust’s investment
policy, and similar issues should not be based on this valuation. These issues are complex and
other factors should be considered when making such decisions. Other factors might include the
anticipated vitality of the local economy and future growth expectations, as well as other economic
and financial factors.

The cost of this plan is determined by the benefits promised by the plan, the plan’s participant
population, the investment experience of the plan and many other factors. An actuarial valuation is
a budgeting tool for the County. It does not affect the cost of the plan. Different funding methods
provide for different timing of contributions to the plan. As the experience of the plan evolves, it is
normal for the level of contributions to the plan to change. If a contribution is not made for a
particular year, either by deliberate choice or because of an error in a calculation, that contribution
can be made in later years. We are not responsible for the consequences of any decision by the
County to make contributions at a future time rather than an earlier time. The County is responsible
for funding the cost of the plan.

The report is conditioned on the assumption of an ongoing plan and is not meant to present the
actuarial position of the plan in the case of plan termination. 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 (such
as the end of an amortization period or additional cost or contribution requirements based on the
plan’s funded status), and changes in plan provisions or applicable law.

The valuation was completed using both proprietary and third-party models (including software and
tools). We have tested these models to ensure they are used for their intended purposes, within
their known limitations, and without any known material inconsistencies unless otherwise stated.

The calculations in this report have been computed in accordance with our understanding of
generally accepted actuarial principles and practices and fairly reflect the actuarial position of the
plan. The various actuarial assumptions and methods which have been used are, in our opinion,
appropriate for the purposes of this report.

We make every effort to ensure that our calculations are accurately performed. We reserve the
right to correct any potential errors by amending the results of this report or by including the
corrections in a future valuation report.

Bolton does not practice law and, therefore, cannot and does not provide legal advice. Any
statutory interpretation on which this report is based reflects Bolton’s understanding as an actuarial
firm. Bolton recommends that recipients of this report consult with legal counsel when making any
decisions regarding compliance with ERISA, the Internal Revenue Code, or any other statute or
regulation.

The County should notify Bolton promptly after receipt of this report if the County disagrees with
anything contained in the report or is aware of any information that would affect the results of the
report that has not been communicated to Bolton or incorporated herein. The report will be deemed
final and acceptable to the County unless the County promptly provides such notice to Bolton.
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The undersigned credentialed actuaries meet the Qualification Standards of the American
Academy of Actuaries to render the actuarial opinion contained herein. We are not aware of any
direct or material indirect financial interest or relationship, including investments or other services,
which could create a conflict of interest that would impair the objectivity of our work.

We are available to answer any questions on the material in this report to provide explanations or
further details as appropriate.

Crn M dianees

Ann. M. Sturner, FSA, EA, FCA, MAAA

Aol T 7 oopter

Michelle L. Boyles, FSA, EA, MAAA
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Section lll. Determination of Contributions

Derivation of Liabilities

Below is a summary of the actuarial accrued liability of the future benefits expected to be

paid from the plan.

1/1/2023

Participants

1. Participants
a. Active (excluding DROP)
b. Active Enrolled in DROP
c. Retirees
d. Beneficiaries
e. Disabled Participants
f. Inactive with Deferred
g. Refunds Owed
h. Total

2. Active Payroll

Actuarial Accrued Liability

1.  Active Participants
2. In-Pay Participants

a. Retirees

b. Beneficiaries

c. Disabled Participants

d. Total In-Pay Participants
3. Inactive with Deferred Benefits

a. Terminated Vested

b. Refunds of Contributions Owed

c. Total Inactive with Deferred Benefits
4. Total Actuarial Accrued Liability
(1. + 2.d. + 3.0)
Actuarial Value of Assets (AVA)
Unfunded Liability Based on AVA (4. - 5.)
Funded Ratio Based on AVA (5./4.)
Market Value of Assets (MVA)
Unfunded Liability Based on MVA (4. - 8.)
0. Funded Ratio Based on MVA (8./4.)

S©VPNoO
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1/1/2024
802 832
82 74
469 501
88 82
120 118
0 0
N/A 39
1,561 1,646
71,480,282 $ 80,526,836
1/1/2023 1/1/2024 ‘
386,355,987 $ 424,225,834
351,140,857 377,389,870
40,636,577 41,920,110
86,172,358 86,042,444
477,949,792 $ 505,352,424
0 0
0 240,631
0 $ 240,631
864,305,779 $ 929,818,889
679,641,090 $ 713,457,437
184,664,689 $ 216,361,452
78.6% 76.7%
619,605,637 $ 686,216,748
244,700,142 $ 243,602,141
71.7% 73.8%
8



Normal Cost
The normal cost and the projected normal cost are shown below.

Normal Cost 1/1/2023 1/1/2024
1. Total Benefit Normal Cost $ 21,343,028 $ 24,305,479
2. Employee Normal Cost 4,178,915 4,649,607
3. County Benefit Normal Cost (1. - 2.) $ 17,164,113 $ 19,655,872
4. Estimated Expenses 544,000 562,000
5. County Benefit Normal Cost with Expenses $ 17,708,113 $ 20,217,872
6. Projected Normal Cost with Expenses

as of July 1 (5. x 1.0370.5) $ 17,971,772 $ 20,518,899

Projection of Unfunded Liability

The projection of the unfunded actuarial liability for the fiscal year January 1, 2024 to July 1,
2024 is shown below.

Projection of Unfunded Liability 1/1/2024
1. Unfunded Liability as of January 1, 2024 $ 216,361,452
2. Expected Employer Contributions 01/01/2024-07/01/2024 16,575,935
3. Expected Employee Contributions 01/01/2024-07/01/2024 2,568,973
4. Expected Expenses 01/01/2024-07/01/2024 281,000
5. Total Normal Cost 01/01/2024-07/01/2024 12,152,740
6. Interestat 7.00% 7,540,936
7. Projected Unfunded Liability as of July 1, 2024 $ 217,191,220

(1.-2.-3.+4.+5.+86.)

Actuarially Determined Contribution
Below is the derivation of the actuarially determined contribution.

1. Employer Normal Cost $ 20,518,899
2. Amortization Amount $ 16,865,483
3.  Actuarially Determined Contribution (ADC) (1. + 2.) $ 37,384,382
4. Interest for Timing of Payment $ 1,286,323
5.  ADC Adjusted for Timing of Payment (3. + 4.) $ 38,670,705
6. Participant Payroll as of Valuation Date $ 80,526,836
7. Employer Contribution as a Percentage of Participant Payroll 48.0%
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Actuarial Gain/Loss

Development of actuarial (gain)/loss for January 1, 2023 to January 1, 2024 is shown below.

Actuarial
Liability Value of
Assets

1.  Beginning of year total $ 864,305,779 $ 679,641,090 $ 184,664,689
2. Normal cost (net of admin exp) 21,343,028 21,343,028
3.  Administration expense (547,062) 547,062
4. Benefit payments (43,506,938) (43,506,938) -
5.  Contributions 35,765,348 (35,765,348)
6. Interest 60,472,674 47,284,773 13,187,901
7.  Expected end of year total $ 902,614,543 $ 718,637,211  $ 183,977,332
8. Impact of plan changes 0 0
9. Impact of assumption changes 0 0
10. Actual end of year 929,818,889 713,457,437 216,361,452
11. (Gain)/Loss $ 27,204,346  $ 5,179,774 $ 32,384,120

Actuarial Experience

There was an actuarial loss of $32,384,120 from January 1, 2023 to January 1, 2024. The loss
is measured by comparing expected liabilities to actual liabilities before any changes, such as
any assumption or plan changes, are reflected in the current valuation. The individual sources of
gains and losses that follow are based upon a comparison of actual and expected experience in
the year ending on the valuation date.

Source ‘ (Gain)/Loss
1.  Actuarial Value of Assets $ 5,180,000
2. New Entrants 1,724,000
3. COLAs 4,027,000
4. Salary increases 24,202,000
5. Mortality (5,167,000)
6. Turnover 376,000
7. Disability (1,224,000)
8. Retirement (205,000)
9.  Other Demographic 3,471,000
10. Total $ 32,384,000

The actuarial loss/(gain) of $33,748,070 in the amortization table is equal to the sum of:

1. The actuarial loss/(gain) of $32,384,120 as of January 1, 2024, shown above, rolled forward
to July 1, 2024, and

2. The actual FY2024 "contribution" loss/(gain) due to the sum of the actual FY2024
contributions to the plan falling short of/(exceeding) the amount necessary to align with the
expected plan experience.
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Schedule of Amortization Bases
Below is a schedule of the amortization bases as of July 1, 2024.

Amortization
Amount

Date Years
Established Remaining

Outstanding
Balance

Description

Unfunded Accrued Liability 1/1/2004 10 $ 13,718,550 $ 1,618,715
Actuarial (Gain)/Loss 1/1/2005 11 (1,909,184) (208,468)
Actuarial (Gain)/Loss 1/1/2006 12 1,865,524 190,054
Actuarial (Gain)/Loss 1/1/2007 13 (472,622) (45,232)
Assumption Change 1/1/2008 14 (548,807) (49,629)
Actuarial (Gain)/Loss 1/1/2008 14 3,039,103 274,827
Actuarial (Gain)/Loss 1/1/2009 15 28,887,988 2,480,756
Actuarial (Gain)/Loss 1/1/2010 16 (10,081,540) (825,712)
Asset Method Change 1/1/2011 17 24,802,847 1,944,851
Actuarial (Gain)/Loss 1/1/2011 17 (23,655,945) (1,854,920)
Actuarial (Gain)/Loss 1/1/2012 18 22,092,223 1,664,031
Assumption Change 1/1/2013 19 (2,580,583) (187,270)
Actuarial (Gain)/Loss 1/1/2013 19 27,214,819 1,974,948
Assumption Change 1/1/2014 10 5,383,487 635,222
Actuarial (Gain)/Loss 1/1/2014 10 (9,483,404) (1,118,991)
Actuarial (Gain)/Loss 1/1/2015 11 (2,728,143) (297,893)
Actuarial (Gain)/Loss 1/1/2016 12 (5,565,712) (567,017)
Actuarial (Gain)/Loss 1/1/2017 13 2,215,925 212,074
Actuarial (Gain)/Loss 1/1/2018 14 288,502 26,089
Actuarial (Gain)/Loss 1/1/2019 15 13,109,685 1,125,794
Assumption Change - 7.45% 1/1/2019 15 4,258,381 365,688
Method Change 7/1/2019 15 945,705 81,212
Actuarial (Gain)/Loss 7/1/2020 16 517,725 42,403
Assumption Change 7/1/2020 16 10,130,249 829,701
Actuarial (Gain)/Loss 7/1/2021 17 (1,992,289) (156,220)
Assumption Change - 7.00% 7/1/2021 17 41,408,099 3,246,909
Actuarial (Gain)/Loss 7/1/2022 18 2,753,000 207,361
Actuarial Loss/(Gain) 7/1/2023 19 24,085,737 1,747,874
Assumption Change 7/1/2023 19 15,743,830 1,142,511
Actuarial Loss/(Gain) 7/1/2024 20 33,748,070 2,365,815
Totals $ 217,191,220 $ 16,865,483

Bases are amortized as an equal percent of payroll each year with total payroll expected to
increase 3.0% annually. The July 1, 2024 amortization payment of $16,865,483 is sufficient to
cover the interest on the plan’s unfunded liability. Based on the the total payment shown above,
the total amount will be fully amortized in approximately 17.2 years.
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Section V. Risk Discussion

Pension plans are complicated financial instruments designed to provide income security for
plan participants as they move through their working lives and into retirement. As such they can
be subject to many different forces that can put the plan in better or worse positions over time.
The primary risk that a plan sponsor incurs from a defined benefit plan is the risk of substantial
increases in annual contributions.

The “maturity” level of a plan can indicate the likely sensitivity the plan will have to different
events whether positive or negative. Variations in the investment returns are a common source
of these types of events or shocks. Other sources might be experience that differs from that
assumed, assumption changes or plan changes.

The purpose of this section is to provide the reader with a basic understanding of the
fundamentals of pension financing and the associated risks, including implications of the Plan’s
funding policy on future plan funding, how future experience may differ from the assumptions
used, and the potential volatility of future measurements resulting from these differences.

The following equation lays out the fundamental elements of pension plan financing:
Contributions + Investment Returns = Benefit Payments + Expenses

Employers and employees contribute to a plan based on the statutory requirements, plan
terms, and plan sponsor funding policy. The plan invests these contributions and earns a
return on that investment. Together, these contributions and investment returns are the sole
sources of income to the plan. Benefits are paid to participants who have met the eligibility and
vesting requirements defined by the plan. Plans also pay administrative, investment, auditing,
legal, and other expenses for maintaining the plan. Over time, contributions and investment
earnings must equal benefits and expenses.

From this equation, it is evident that funding, investment, and benefit policies must be
developed together. Once the benefit terms are established, each plan sponsor must determine
the desired balance of contributions versus investment returns needed to finance benefits
accrued to participants. It is important to remember that the plan sponsor’s investment and
funding policies, along with the selected actuarial assumptions, determine the assumed balance
between contributions and investment returns. The actual cost of a plan is based on the
actual experience of the plan and may result in a different balance than is assumed.
Ultimately, the expected return does not impact the long-term relationship between the
contributions required and the benefit level that can be supported by such contributions. Using a
higher expected return assumption may give a false sense of benefit security if the plan does
not realize that level of actual returns over time.
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The development of integrated benefit, funding, and investment policies generally requires
consideration of many factors such as:

Balancing benefit security and intergenerational equity;

Risk appetite and ability to absorb short-term volatility in plan contributions;
Current plan funded status;

Timing and expected duration of benefit payments; and

Nature and frequency of past and anticipated future plan amendments..

Examples of risk common to most public plans include the following (generally listed from
greatest to least risk):

e Investment risk: The potential that investment returns will be different than expected.

e Contribution risk: the potential that actual future contributions are not made in
accordance with the plan’s actuarially based funding policy.

e Longevity and other demographic risks: The potential that mortality or other
demographic experience will be different than expected.

e Asset/liability mismatch risk: The potential that changes in the value of liabilities are not
matched by changes in asset values.

e Cash flow risks: The potential that contributions to the plan will not cover benefit
payments and expenses.

Investment risk is often the single most significant risk for defined benefit plans. Plans that seek
a higher investment return are typically forced to accept a higher level of volatility that can
change the plan’s funded status drastically year-to-year. Use of an asset smoothing method that
phases in investment gains and losses over a period of years can give the perception of less
volatility in the funded status from year to year.

Contribution risk most commonly results from either large contribution increases that are difficult
for the plan sponsor to meet, or from a material decrease in the number of covered employees
and/or covered payroll.

Assumptions regarding mortality and other demographic factors related to participant behavior
bring the risk that future experience will diverge from the reasonable assumptions utilized within
the actuarial valuation model. For example, participants living longer than expected will increase
plan costs, while people terminating sooner than expected will generally decrease plan costs.
Additionally, what is considered a reasonable assumption may change over time and lead to an
increase or decrease in future contributions. Actual life expectancies may be longer or shorter
than what is reflected in the valuation and benefit payment projections and will increase or
decrease the cost of the plan as actual experience emerges.

Asset/liability mismatch risk is also another major risk for many pension plans. To the extent that
the duration of plan assets is not matched to the duration of plan liabilities the change in
discount rates could have a significant impact on the plan’s funded status. For most public
pension plans, changes in asset values and interest rates do not directly affect the
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measurement of the plan’s liability. Liability-driven investment approaches (where the liability is
immunized by investments in fixed income whose cash inflows are matched to the benefit
payment outflows, or the asset and liability durations are brought into close alignment) will
reduce this risk, however it is difficult to invest in a manner that hedges all risks.

As plans mature, they become more reliant on investment returns to pay benefits and expenses.
When plans have negative cash flows, they must spend interest and dividends, or may be
forced to sell assets at inopportune times, to meet those obligations. Plans with DROP or other
lump sum payment features are particularly exposed to this risk.

One item left off this list is “interest rate risk” (i.e., the potential that interest rates will be different
than expected). This risk is common in corporate ERISA plans where funding is based on bond
rates. Interest rates on bonds are still an important consideration when setting an expected
return assumption and can change over time, along with long-term capital market expectations.
Together these may lead to a change in the interest rate used to value plan liabilities which will
increase or decrease the measurement of plan liabilities and the actuarially determined
contribution.

Quantifying Investment and Funded Status Risk

Although cash and money market funds have the lowest absolute investment risk, they are
typically not the lowest risk investment for a pension plan. With respect to interest rate risk, a
pension plan liability behaves like the price of a bond because both equal the discounted value
of a series of future cash flows. The present value will change in the opposite direction to a
change in interest rates. Therefore, a bond portfolio with the timing of expected income cash
flows matched to the expected benefit payment outflows is typically the lowest risk investment
approach for a pension plan.

Corporate, Treasury, and municipal bonds, often considered lower risk investment classes, can
still have a high level of interest rate risk in their present values. If the duration (timing and
pattern of income payments) of the fixed income assets are misaligned with the duration of the
plan’s liability, there can be significant funded status volatility as interest rates change. The way
to mitigate this volatility is minimizing the asset/liability (or duration) mismatch risk.

One means of quantifying the expected cost of assuming future investment and asset/liability
mismatch risk is to compare the Plan’s current assets to a liability calculated assuming very low
default risk. One such measure is called a Low-Default-Risk Obligation Measure (LDROM).
An example of an LDROM is the Plan’s Funding Liability determined using a discount rate
based on the yields on high quality municipal bonds, similar to what is referenced under GASB
statement 68.

Liability Assumed

Measure Return
Actuarial Liability — Funding Policy Return $ 929,818,889 7.00%
Actuarial Liability — Municipal Bond Yield o
(LDROM) $ 1,465,856,238 3.77%
Market Value of Assets $ 686,216,748 7.00%
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The difference between the LDROM and the Actuarial Liability used to determine funding
contributions can be viewed in several ways, and certain views of this measure may be more
relevant for some plan sponsors:

The expected long-term contribution savings to be achieved by investing in asset
classes with higher expected risk and returns than bonds.

The cost of investing in an all-bond portfolio and significantly lowering expected long-
term investment returns in exchange for protecting the Plan’s current funded status.

A measure of the Plan’s non-diversifiable investment risk.

Investors expect to be compensated for assuming risk when they make an investment. The risk
premium of an investment is the return an asset is expected to generate in excess of the risk-
free rate of return. The more risk assumed by the investor, the greater the return they expect to
achieve in exchange for accepting that risk.

For plans whose assumed long-term rate of return on plan assets is greater than the municipal
bond yield used for the LDROM calculation, the expected cost to the plan sponsor of funding the
plan will be lower because of the greater level of investment risk accepted. This in turn leads to
greater volatility in the plan’s funded status because the actual return on plan investments is
expected to vary considerably year-to-year. Conversely, if a plan has taken steps to reduce
asset/liability mismatch risk the expected cost of contributions to fund the plan will be greater (if
the plan is not already fully funded) and the volatility in the plan’s funded status will be reduced.

Selecting the right level of investment risk (and associated asset/liability mismatch risk) for a
plan requires complex analysis that goes beyond the scope of these basic disclosures. Included
in any such analysis must be an evaluation of the plan sponsor’s funding policy.

When assessing a plan’s funding policy, two primary considerations are:

whether the contributions are determined using reasonable and appropriate actuarial
cost, amortization, and asset valuation methods (i.e., is the contribution an Actuarially
Determined Contribution (ADC)), and

the projected period until any Unfunded Actuarial Accrued Liability (UAAL) is fully
amortized.

Under the current funding policy, the annual contribution is an ADC. The Plan’s UAAL is
required to be amortized varying periods ranging up to 20 years, depending on the source of the
change, with new layered amortization bases established annually. If the plan is in a surplus
position, i.e., the actuarial value of assets exceed AAL, a new single amortization base with a
30-year amortization period is established each year equal to the current year's UAAL.

Assuming all actuarial assumptions are met and contributions are made according to the
funding policy, the plan’s unfunded liability is expected to decrease in future years. The effect of
declining interest rates, investment losses, or other actuarial losses may offset the favorable
effect of these contributions and cause the unfunded liability to remain steady or increase in
future years.
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The second consideration for plan sponsors is the projected period until full funding. Based on
the Plan’s amortization policy, if contributions are made as expected based on the current
valuation and plan funding policy, and all actuarial assumptions are met, the plan is expected to
pay off the UAAL in approximately 20 years. Depending on future actuarial and investment
experience, the plan may be projected to reach $0 in unfunded accrued liability in greater than
or fewer than 20 years.

Some examples of changes from year to year that will shorten or lengthen the period until the
UAAL is fully amortized include:

o

Factors that Shorten the Factors that Lengthen the
Amortization Period Amortization Period
Contributing more than the ADC Contributing less than the ADC
Investment and demographic gains Investment and demographic losses
Increasing interest rates Decreasing interest rates
Shorter life expectancies Longer life expectancies

Increasing benefit accruals (past and/or

Reducing or eliminating future benefit accruals
future)

Historical Plan Risk and Maturity Measures

While historical plan experience is no guaranteed predictor of the future, it can be informative in
assessing the degree of risk and variability in the annual valuation results year-to-year, and in
understanding how certain factors influence future outcomes.

There are several plan maturity measures that can be significant to understanding the risks
associated with the plan. The following table shows four commonly used measures of the
relative riskiness of a pension plan, relative to the plan sponsor and the employee group
covered by the plan and how they have changed over time.

January 1, January 1, January 1,

Risk Measure 2022 2023 2024

Inactive Liability as a

56% 55% 54%
Percent of Total Liability
Assets to Payroll 10.1 8.7 8.5
Liabilities to Payroll 11.8 121 11.5
Benefit Payments to 12 10 12

Contributions
The Assets to Payroll ratio, also called the Asset Volatility Ratio (AVR), is equal to the Market
Value of Assets (MVA) divided by payroll. A higher AVR implies that the plan is exposed to
greater contribution volatility. The current AVR of 8.5 indicates that a:

o 1% asset gain/loss can be related to about 8.5% of the annual payroll.
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o The County’s contribution changes by about 0.6% of payroll for each 1.0% gain or loss
on the market assets (the plan currently amortizes asset gains/losses over a period of 20
years)

The Liabilities to Payroll ratio, also call the Liability Volatility Ratio (LVR), is equal to the
Actuarial Accrued Liability (AAL) divided by payroll. A higher LVR implies that the plan is
exposed to greater contribution volatility due to changes in liability measurements. The current
LVR of 11.5 indicates that a:

¢ 1% liability gain/loss can be related to about 11.5% of the annual payroll.
e The County’s contribution changes by about 0.8% of payroll for each 1.0% gain or loss
on the AAL (the plan currently amortizes liability gains/losses over a period of 20 years).

As the plan approaches a 100% funded level, the AVR will converge to the LVR.

The use of payroll in these risk measures is an easily available substitute for the employer’s
revenue and often reflects the employer’s ability to afford the plan. Each of these measures is a
measure of plan maturity. The common evolution of a pension plan is to become more mature
over time. Mature plans present more risk to plan sponsors because changes to the liability or
assets will result in large changes in the unfunded liability as compared to the overall size of the
employer as measured by payroll. As a result, the change in the metrics over time can be as
important as the nominal size of the metric itself.

In some instances, more detailed quantitative assessment of risks is warranted either by the
above maturity metrics, part of a periodic self-assessment of risks, or due to changes in
investment allocations and capital market assumptions. When risks are identified and discussed
early, Plan Sponsors may have more options available to them to address those risks. As plans
mature, however, certain tools become less effective for addressing potential future funding
shortfalls.

The following are examples of tests that could be performed:

e Scenario Test—A process for assessing the impact of one possible event, or several
simultaneously or sequentially occurring possible events, on a plan’s financial condition.
A scenario test could show, for example, the effect of a layoff or reduction in workforce,
or early retirement program.

e Sensitivity Test—A process for assessing the impact of a change in an actuarial
assumption on an actuarial measurement. A sensitivity analysis could demonstrate, for
example, the impact of a decrease in the valuation discount rate or a change in future
life expectancies.

e Stochastic Modeling—A process for generating numerous potential outcomes by
allowing for random variations in one or more inputs over time for the purpose of
assessing the distribution of those outcomes. This type of analysis could show, for
example, a range of potential future contribution levels and the likelihood of contributions
increasing to a certain level.
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e Stress Test—A process for assessing the impact of adverse changes in one or relatively
few factors affecting a plan’s financial condition. A stress test could show, for example,
the impact of a single year or period of several years with significant investment losses.
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Section V. Assets

Reconciliation of Assets

Below is a reconciliation of assets (unaudited) from January 1, 2022 through December 31,

2023.

1. Beginning of Year Assets $
2. Receipts

Employer Contributions $
b. Employee Contributions
c. Investment Income & Dividends
d. Realized and Unrealized Gain/(Loss)
e. Stock Loan Income
f. Other
g. Total Receipts $
Deductions
a. Benefit Payments $
b. Administrative Expenses
c. Investment Expenses
d. Total Disbursements
Net Increase (2.g. + 3.d.)
Preliminary Ending Value (1. + 4.)
Contribution Receivable
End of Year Assets
Rate of Return Net of Investment Fees
(21/[A + B - 1] Method)

© N oA
P P P P P P

Anne Arundel County Fire Service Retirement Plan

1/1/2022 to 1/1/2023 to
12/31/2022 12/31/2023
684,256,404 $ 616,706,021
32,221,539 $ 30,481,820
4,385,861 4,825,885
11,023,939 13,348,897
(79,890,114) 60,078,780
54,086 57,678
4,899,290 4,247,137
(27,305,399) $ 113,040,197
36,912,450 $ 43,506,938
528,302 547,062
2,804,233 $ 2,832,730
40,244,985 $ 46,886,730
(67,550,384) $ 66,153,467
616,706,020 $ 682,859,488
2,899,617 $ 3,357,260
619,605,637 $ 686,216,748
(9.7%) 12.2%
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Determination of Investment Gain/(Loss) for Assets

Market Value of Assets

As of December 31, 2022 $ 619,605,637

Weight for Weighted

Item

Amount

(2) x (3)

Amount Timing

(1)

(2) (3)

Contributions $ 35,765,348 50% $ 17,882,674
Benefits Paid (43,506,938) 50% (21,753,469)
Expenses (547,062) 50% (273,531)
Total (4,144,326)
Market Value plus Total Weighted Amount 615,461,311
Assumed Rate of Return for the Year 7.00%

Expected Return

$ 43,082,292

Actual Return

1. Market Value as of December 31, 2022 $ 619,605,637
2.  Contributions 35,765,348
3. Benefits and Administrative Expenses Paid (44,054,000)
4.  Market Value as of December 31, 2023 686,216,748
5.  Actual Return [(4) - (1) - (2) - (3)] $ 74,899,763
6. Calculation Base (1) + 50% x [(2) + (3)] 615,461,311
7.  Market Value Return as a Percentage [(5) / (6)] 12.2%

Investment Gain/(Loss)
$

Actual Return minus Expected Return

31,817,471

Anne Arundel County Fire Service Retirement Plan
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Development of Actuarial Value of Assets

The actuarial asset value as of January 1, 2024 is determined by spreading the asset gain or
loss for each year over a five-year period. The asset gain or loss is the amount by which the
actual asset return differs from the expected asset return.

Market Value of Assets

As of December 31, 2023 $ 686,216,748
Plan Investment Percent Deferred
Year End Gain/(Loss) Deferred Gain/(Loss)
(1) (2) (4) (2) x (4)
12/31/2023 31,817,471 80% $ 25,453,977
12/31/2022 (114,783,704) 60% (68,870,222)
12/31/2021 40,551,783 40% 16,220,713
12/31/2020 (225,786) 20% (45,157)
Total Deferred $ (27,240,689)

Preliminary Actuarial Value of Assets

As of January 1, 2024
(Market Value of Assets less total Deferred Gain/(Loss)) $ 713,457,437

Final Actuarial Value of Assets

Minimum Actuarial Value of Assets (50% of MVA) $ 343,108,374
Maximum Actuarial Value of Assets (150% of MVA) 1,029,325,122
As a Percentage of Market Value 104.0%
Actuarial Value of Assets as of January 1, 2024 $ 713,457,437

Calculation of Actuarial Return

1. Actuarial Value as of January 1, 2023 $ 679,641,090
2. Contributions 35,765,348
3. Benefits and Administrative Expenses Paid (44,054,000)
4. Actuarial Value as of January 1, 2024 713,457,437
5. Actuarial Return [(4) - (1) - (2) - (3)] 42,104,999
6. Calculation Base (1) + 50% x [(2) + (3)] 675,496,764
7. Actuarial Return as a Percentage [(5) / (6)] 6.2%
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10-Year: Market Value vs. Actuarial Value of Assets
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10-Year: Market Value vs. Actuarial Value Rates of Return
The assumed long-term rate of return 7.00% considers past experience, the Trustees’ asset
allocation policy and future expectations.
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—o—Net Investment Return (AVA) —e—Assumed Return —e=Net Investment Return (MVA)
Average Rates of Return MVA AVA
Most recent year return 12.2% 6.2%
Most recent five-year average return 7.3% 6.6%
Most recent ten-year average return 5.7% 6.4%
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Summary of Investment Returns & Historical Cash Flows

Plan

Year

Ending

2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
Total

$

$

Market Value
Net Investment

Return Total Benefit Admin.

‘ Amount Percent Contributions Payments Expenses
22,750,552 48% $ 18,677,311 28,823,048 423,131
(7,724,360)  (1.6%) 18,172,262 31,519,862 435,923
33,926,574 7.4% 17,848,680 33,868,434 427,890
77,929,057 16.3% 18,104,982 33,128,506 447,787

(25,332,870)  (4.7%) 19,227,318 31,972,539 429,576
75,169,934 14.9% 21,289,535 30,097,711 521,786
41,906,865 7.4% 24,598,749 32,663,118 486,076
82,587,195 13.7% 28,845,971 34,048,772 512,562

(66,717,032)  (9.7%) 36,752,609 36,912,450 528,302
74,899,762 12.2% 35,765,348 43,506,938 547,062

309,395,677 $ 239,282,765 $ 336,541,378 $ 4,760,095

Comparison of Net Income versus Historical Cash Flows

$100

Net Income

12,181,685
(21,507,883)
17,478,930
62,457,746
(38,507,667)
65,839,971
33,356,420
76,871,832
(67,405,175)
66,611,110
207,376,969

2015

2016

2017

2018

2019

=== Benefit Payments

=== Admin.

=== Contributions

Anne Arundel County Fire Service Retirement Plan

2020 2021 2022

- ® —Net Income (including investment Income)

2023

2024
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Benefit Payment Projection

The following table shows the estimated benefit payments, including DROP lump sum payments
and DROP annuity payments after DROP exit, from January 1, 2024 through December 31,
2033 based on existing members of the plan.

Calendar Year Benefits

2024 $ 49,030,456
2025 44,321,482
2026 51,146,107
2027 49,356,530
2028 56,474,235
2029 58,888,131
2030 64,352,870
2031 65,248,599
2032 68,433,127
2033 74,914,210

Anne Arundel County Fire Service Retirement Plan 24



Section VI. Participant Information

Participant Summary
The following table summarizes the counts, ages and benefit information for plan
participants used in this valuation.

%

1/1/2023 1/1/2024
Change

1. Actives, not in DROP

a. Number 802 832 3.7%

b. Average Age 38.0 38.0 0.1%

C. Average Service 111 111 0.3%

d. Total Compensation $ 61,933,648 $ 70,868,096 14.4%

e. Average Salary $ 77224  $ 85,178 10.3%
2. Actives, in DROP

a. Number 82 74 (9.8%)

b. Average Age 55.4 55.2 (0.4%)

C. Average Service 29.6 28.9 (2.3%)

d. Total Compensation $ 9,546,659 $ 9,658,615 1.2%

e. Average Salary $ 116,423 § 130,522 12.1%
3. Service Retirements, Disabled, and Beneficiaries

a. Number 677 701 3.5%

b. Average Age 65.3 66.0 1.0%

C. Total Annual Benefit $ 33,992,037 $ 36,510,970 7.4%

d. Average Annual Benefits $ 50,210 $ 52,084 3.7%
4. Service Retirements, Disabled, and Beneficiaries

a. Number N/A 391 N/A

b. Total Lump Sum Amount Due N/A 240,631 N/A

" Members who terminated prior to completing the requirements for a retirement benefit are owed a
refund of their contributions. This data was not included prior to the January 1, 2024 valuation.
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Active Age/Service Distribution Including Compensation

Shown below is the distribution of active participants, excluding those currently enrolled in
DROP, based on age and service. The compensation shown is the average rate of pay as
of January 1, 2024.

Years of Service as of 07/01/2024

1014 1519 2024 2529 3034 Sy 43:‘

Under 25 21 36 3 ] i - i i i - 60
52,206 56,210 64,153 ; i ; i i i . 55237

25 t0 29 21 52 39 2 ; ] ; i ] i 114
52,146 59,376 70252 88,633 ; i ; ; ; . 62,278

30 to 34 4 37 91 17 11 ; ; ; ; ; 160
51,783 58415 72,992 83,625 99,156 ; i i i - 72,019

35 to 39 5 18 62 27 62 ; ; i ] i 174
51,783 57,388 72,756 80,612 108,935 i ; ; ] . 84,674

40 to 44 4 5 19 7 88 10 2 i i ; 135
51,783 61,113 74014 81304 108296 133,833 136,315 i i - 100,956

45 t0 49 2 2 7 5 57 18 5 i ] i 96
57177 56,442 73352 76481 110515 118,889 149,351 i ] - 107,388

50 to 54 i ; 7 1 33 5 10 4 i ; 60
i . 67,360 98734 106,136 115876 132,385 135,980 i - 108,665

55 to 59 1 ; 2 1 14 1 4 2 ; i 25
51,783 . 75987 76,698 109,107 164,501 127,560 166,562 ] - 112,633

60 to 64 i 1 i ; 3 1 1 2 i ; 8
. 59,422 ; - 114,091 129,402 129,402 131735 ; - 115,496

65 to 69 ; i ] ; i i ; i ; i ]
70 & up - - - - - - - - - - -
Total 58 151 230 60 268 35 22 8 ] i 832
52,286 58168 72298 81,706 108,382 124,332 135585 142,564 ; . 85178

Averages
Age 38.0
Service 11.1
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Participant Reconciliation

Shown below is the reconciliation of participants between the prior and current valuation
date.

Inactive Participants
With Owed

L DROP Deferred  Refunds hReceiving
Participants - Benefits
Benefits

Participants in Last

Vv ' 802 82 0 0 677 1,561
aluation
Retired (5) (22) 0 0 27 0
Disabled (1) 0 0 0 1 0
Vested Termination 0 0 0 0 0 0
Nonvested
Termination ) . ¢ 2 L ©)
Deceased/Payment
Expired y 0 0 0 0 (32) (32)
Beneficiary 0 0 0 0 5 5
New QDRO 0 0 0 0 23 23
Transfer In From:
Police Plan 0 0 0 0 0 0
Employee Plan 3 0 0 0 0 3
Detention Plan 0 0 0 0 0 0
Transfer Out To:
Police Plan 0 0 0 0 0 0
Employee Plan 0 0 0 0 0 0
Detention Plan 0 0 0 0 0 0
Rehired 0 0 0 0 0 0
New Participants 58 0 0 0 0 58
Entered DROP (14) 14 0 0 0 0
Adjustments 0 0 0 37 0 37
FEMEIEERS I U 832 74 0 39" 701 1,646
Valuation

' Members who terminated prior to completing the requirements for a retirement benefit are owed a
refund of their contributions. This data was not included prior to the January 1, 2024 valuation.

Note: There are 37 Alternate Payees receiving benefits as of January 1, 2024.
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Section VII. Summary of Plan Provisions

Plan Year
January 1 — December 31.

Compensation
Regular annual rate of pay, exclusive of extra compensation of any kind such as overtime pay,
bonuses, and commissions.

Final Average Basic Pay
The average of the highest 3 years of annual basic pay.

Employee Contributions
7.25% of compensation for all employees.

Employee Contributions Benefit
The sum of the employee contributions made by the Participant and interest, including
contributions made to other plans and transferred to this plan, as allowed by plan provisions.

Years of Service
Total number of years and nearest months.

Normal Retirement
Eligibility
20 years of service or age 50 with 5 years of service.

Benefit

2 2% of final average basic pay for each year of service up to 20 years plus 2% of final average
basic pay for each year of service after 20 years (maximum 70% plus 2% times unused disability
credit and pre-employment military service credit).

DROP

Allows accumulation of pension after 20 years of County service. DROP period must be between
three and six years (with the sixth year requiring approval for certain job classifications). Interest
shall be credited to the DROP account on a monthly basis at an interest rate of 0.34745%, which
provides an effective annual yield of 4.25%. Employee contributions cease upon entry into DROP.

Termination Prior to Retirement
Return of employee contributions with 3% interest.

Disability Benefit
Must be totally and permanently disabled (except as the result of activities specified in the County
code) regardless of length of service.

Line of Duty Disability

The greater of the accrued benefit or 66 2/3% of final average basic pay, payable immediately,
unreduced.
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Non-Line of Duty Disability

The greater of the accrued benefit or 20% of final average basic pay, payable immediately,
unreduced.

Pre-Retirement Death Benefits

Pre-Retirement Death Benefit (Line of duty)

Married

Greater of accrued benefit or 66 2/3% of final average basic pay, payable immediately, unreduced.

Not Married
Other Pre-Retirement Death Benefit

Pre-Retirement Death Benefit (Non-line of duty)
Married
Accrued benefit, payable immediately, unreduced.

Not Married
Other Pre-Retirement Death Benefit

Other Pre-Retirement Death Benefits
Return of employee contributions with 3% interest, plus, if the member has one or more years of
credited service, a lump sum equal to 50% of final average basic pay.

Normal Form of Benefit
For single participants, monthly life annuity with payments guaranteed for 5 years.

For married participants, unreduced 100% Joint & Survivor Annuity with payments guaranteed for
5 years.

The marital status of a participant at the date of death dictates the form of benefit payable.
Post-Retirement Cost of Living Increases

For Benefits Accrued as of 1/31/1997
Retiree benefits are adjusted each year. The revised benefit amount is the lesser of:
e Base benefit multiplied by ratio of current 12 month average CPI to 12 month
average CPI at retirement.
e Prior year benefit increased by 4%.

For Benefits Accrued After 1/31/1997
Retiree benefits are adjusted each year. The revised benefit amount is the lesser of:
e Prior year benefit multiplied by 60% of the increase in the current March CPI
from March CPI for prior year, or
e Prior year benefit increased by 2.5%.

Changes Since Prior Valuation
None.
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Section VIII. Actuarial Methods and Assumptions

Funding Method

Entry Age Normal Funding Method. A method under which the actuarial present value of the
projected benefits of each individual included in an actuarial valuation is allocated on a level basis
over the earnings of the individual between entry age and assumed exit (or DROP entry, if
applicable and earlier).

Amortization Policy
The unfunded actuarial accrued liability (UAAL) is amortized as a level percentage of payroll over
the following closed periods:

e Gains and losses over 20 years

e Assumption changes over 20 years

e Active plan amendments over the lesser of 15 years and the average expected future
service period for participants impacted by the plan amendment

e Inactive plan amendments over the lesser of 10 years and the average life expectancy for
participants impacted by the plan amendment

e Early retirement incentives over 5 years or less

e Surplus, when reached, over 30 years (open)

Different amortization periods were utilized prior to 1/1/2014.

Amortization payments increase 3.0% per year.

Asset Method

Asset smoothing method which spreads the investment gains or losses in excess of the assumed
return over a five-year period. The Actuarial Value of Assets can be no less than 50% of market

value of assets and no more than 150% of market value of assets.

Discount Rate and Investment Rate of Return
7.00% compounded annually, net of investment expenses.

Inflation
3.0%, compounded annually.

Post-Retirement COLA Increases
Benefits accrued before Bill 88-96 are assumed to increase by 3.0% of the original benefit each
year from retirement.

Benefits accrued after Bill 88-96 are assumed to increase by 1.8% of the current benefit each year
from retirement.
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Salary Increases
Samples rates are:

Years of Service Rate

0 7.50%
5 7.00%
10 6.50%
15 6.00%
20 5.00%
>=25 3.75%

Payroll Growth
3.0%, compounded annually.

Mortality

Healthy Actives, Terminated Vested Participants, and Retirees

Pub-2010 Safety Employee and Healthy Retiree Amount-Weighted Mortality Tables, with 2010
base rates set forward 1 year, and projected generationally from the 2010 base year with
improvement scale MP-2021.

Disabled Retirees

Pub-2010 Safety Disabled Retiree Amount-Weighted Mortality Tables, with 2010 base rates set
forward 1 year, and projected generationally from the 2010 base year with improvement scale MP-
2021.

Contingent/Beneficiaries

Pub-2010 Contingent Survivor Amount-Weighted Mortality Tables, with 2010 base rates set
forward 1 year, and projected generationally from the 2010 base year with improvement scale MP-
2021.

100% of pre-retirement deaths are assumed to be non-duty related.

The mortality improvement scale is the scale most recently published by the Society of Actuaries
as of the valuation date and may change in future actuarial valuations.

Retirement (Reflects DROP Entry)

Years of Service

Age 5-19 20 21-24 25-28 29-33 34+
<50 N/A 30% 12% 20% 50% 100%

50-64 5% 30% 12% 20% 50% 100%
65+ 100% 100% 100% 100% 100% 100%

Members Participating in DROP on the Valuation Date
Members are assumed to exit DROP upon the later of (1) four years from their DROP entry date
and (2) the valuation date.

DROP Election Rate
80% of eligible participants are assumed to elect to enter DROP.
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Termination of Employment

Proposed Proposed
Service Rate Service Rate
0 5.00% 8 1.50%
1 5.00% 9 1.50%
2 5.00% 10 0.50%
3 4.50% 11 0.50%
4 4.00% 12 0.50%
5 3.00% 13 0.50%
6 2.50% 14 0.50%
7 2.50% 15+ 0.00%

Disability
Sample rates are:

Age Rate

30 0.2203%
35 0.3259%
40 0.6725%
45 1.1245%
50 1.6548%
55 0.0000%

75% of disablements are assumed to be duty-related.

Marriage
It is assumed that 70% of employees and 70% of current retired and disabled members are
married. Husbands are assumed to be 4 years older than wives.

Special service credit assumptions

Disability Leave

Active liabilities (which depend on credited service) are loaded by 1.75% to account for future
crediting of disability service.

Military Service
Active liabilities (which depend on credited service) are loaded by 3.25% to account for future
crediting of military service.

Transferred Service
Transferred service is included in the calculation of a participant’s benefit starting at the time the
service is originally transferred to the County.

Administrative Expenses

A load for estimated administrative expenses is included in the Actuarially Determined
Contribution. Expenses are assumed to be the average of the administrative expenses for the prior
two years increased with the assumed payroll growth, with the resulting average rounded to the
nearest $1,000.
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CIGNA Benefit
The calculations and the data exhibits reflect that some benefits have already been purchased.

Rationale for Assumptions
The following assumptions are deemed to have a significant effect on the calculations and were
selected by the County based on the most recent Experience Study dated November 14, 2022.

Inflation

Salary increases

Payroll growth

Mortality

Retirement

Disability

Termination of employment
Marriage

The discount rate/investment rate of return is reviewed at least once annually following the same
procedures as outlined in the Experience Study.

Anything not specifically noted is deemed to be not significant.

The various actuarial assumptions and methods which have been used are, in our opinion,
appropriate for the purposes of this report.

Changes Since Prior Valuation
None.
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Appendix 1

Summary of Funding Progress

(6)
Unfunded
Actuarial

Accrued
Liability as a
Percentage of
Covered
Payroll

(4) 1 (5)

Unfunded
Actuarial
Accrued

Liability
(2) - (1)

Percentage
Funded

(1) /(2)

Annual
Covered
Payroll

Actuarial
Accrued
Liability

Actuarial
Value of
Assets

Valuation
Date

1/1/2014  $462,235,880 $542,077,933 85.3% $79,842,053  $44,950,885 177.6%
1/1/2015  $490,533,983 $567,754,744 86.4% $77,220,761  $48,549,950 159.1%
1/1/2016  $503,389,792 $574,775,821 87.6% $71,386,029  $49,181,953 145.1%
1/1/2017  $516,044,681 $590,268,772 87.4% $74,224,091  $50,412,257 147.2%
1/1/2018  $534,987,850 $609,789,729 87.7% $74,801,879 $51,766,876 144.5%
1/1/2019  $546,237,671 $639,462,284 85.4% $93,224,613  $54,769,258 170.2%
1/1/2020  $568,443,867 $672,356,792 84.5% $103,912,925  $58,710,040 177.0%
1/1/2021  $605,126,804 $748,500,315 80.8% $143,373,511  $63,461,220 225.9%
1/1/2022  $652,769,215 $799,890,892 81.6% $147,121,677  $67,851,357 216.8%
1/1/2023  $679,641,090 $864,305,779 78.6% $184,664,689 $71,480,282 258.3%
1/1/2024  $713,457,437 $929,818,889 76.7% $216,361,452  $80,526,836 268.7%

Analysis of the dollar amounts of net assets available for benefits, actuarial accrued liability, and

unfunded actuarial accrued liability in isolation can be misleading. Expressing the net assets

available for benefits as a percentage of the actuarial accrued liability provides one indication of
funding status on a going-concern basis. Analysis of this percentage over time indicates
whether the plan is becoming financially stronger or weaker. Generally, the greater this

percentage, the stronger the plan. Trends in unfunded actuarial accrued liability and annual

covered payroll are both affected by inflation. Expressing the unfunded actuarial accrued liability
as a percentage of annual covered payroll approximately adjusts for the effects of inflation and
aids analysis of Anne Arundel County’s progress made in accumulating sufficient assets to pay
benefits when due. Generally, the smaller this percentage, the stronger the plan.
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Appendix 2 — Glossary

The difference between the Present Value of Future Benefits and the Present Value of Future
Normal Costs or the portion of the present value of future benefits allocated to service before
the valuation date in accordance with the actuarial cost method. Represents the present value
of benefits expected to be paid from the plan in the future allocated to service prior to the date of
the measurement.

Estimates or projections of future plan experience such as investment return, expected lifetimes
and the likelihood of receiving a pension from the pension plan. Demographic, or “people”
assumptions include rates of mortality, retirement and separation. Economic, or “money”
assumptions, include expected investment return, inflation and salary increases. Assumptions of
a long-term nature are representative of average expectations (i.e., they will not be exactly
realized in every year, however over an extended period are a reasonable projection of future
outcomes).

A procedure for allocating the Present Value of Future Benefits into the Present Value of Future
Normal Costs and the Actuarial Accrued Liability. Also known as the “funding method”.

The value of the assets as of a given date, used by the actuary for valuation purposes. The AVA
may be the market or fair value of plan assets or a smoothed value in order to reduce the year-
to-year volatility of calculated results, such as the funded ratio and the actuarially determined
contribution (ADC).

A measure of the difference between actual experience and experience anticipated by a set of
Actuarial Assumptions during the period between two actuarial valuation dates, in accordance
with the actuarial cost method being used. Such gains or losses are not actual economic gains
or losses immediately incurred by a plan, as experience in future years could offset the effect of
experience in a single year due to the typically long-term average nature of actuarial
assumptions.

The employer’s periodic determined contribution to a pension plan, calculated in accordance
with the assumptions and methods used by the plan actuary.

A procedure for payment of the Unfunded Actuarial Accrued Liability (UAAL) by means of
periodic contributions of interest and principal. The components of the amortization payment for
the UAAL includes the amortization period length, amortization payment increase (level dollar or
level percentage of pay), and amortization type (closed or open).

The actuarial value of assets expressed as a percentage of the plan’s actuarial accrued liability.
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Low-Default-Risk Obligation Measure (LDROM)

The present value of benefits accrued at the valuation date using actuarial assumptions that are
generally the same as those used in determining the plan’s funding liability, with the discount
rate changed to reflect the expected return on a low-default-risk investment portfolio. For plans
using a funding method that does not quantify gains and losses annually (but rather spreads
them over future years through the changes in the normal cost), the actuarial cost method is
also changed to reflect a different pattern of allocating costs to historical periods than is used to
determine the ADC.

Market Value of Assets (MVA)
The value of the assets as of a given date held in the trust available to pay for benefits of the
pension plan.

Normal Cost
That portion of the Present Value of Future Benefits and expenses which is allocated to a
valuation year by the Actuarial Cost Method.

Present Value of Future Benefits (PVFB)

The present value of amounts which are expected to be paid at various future times to active
members, retired members, beneficiaries receiving benefits, and inactive, non-retired members
entitled to either a refund or a future retirement benefit. Expressed another way, it is the value
that would have to be invested on the valuation date so that the amount invested plus
investment earnings would provide sufficient assets to pay all projected benefits and expenses
when due.

Present Value of Future Normal Cost (PVFNC)
The portion of the Present Value of Future Benefits (PVFB) allocated to future service.

Unfunded Actuarial Accrued Liabilities (UAAL)

The difference between the Actuarial Accrued Liability (AAL) and the Actuarial Value of Assets
(AVA).
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Appendix 3 — Summary of Major Legislative Changes

County Council Bill No. 48-89
Effective 9/13/19809.

The previously combined Police and Fire plan was separated into distinct plans for each group.

The reduction for retirement prior to age 50 was changed to 0.2% per month from 0.3% per
month.

County Council Bill No. 34-92
Effective 6/1/1992 through 8/31/1992.

Participants over age 50 or with at least 20 years of service could elect to retire with an
additional pension equal to 1/12 of 2.5% of final earnings for the first 20 years of service, plus
1/12 of 2% of final earnings for each additional year of service. The additional amount could be
taken as a pension increase, a lump sum, or as a temporary supplement to age 62. Appropriate
actuarial adjustments apply.

State House Bill No. 687
Effective 7/1/1990.

County employees were given the opportunity to apply for credit under the County’s plan for
previous service with the State of Maryland (or a political subdivision of the State).

County Council Bill 88-96
Effective 12/4/1996.

The previous method of calculating cost of living increases will only apply to benefits accrued as
of 1/31/1997. The cost of living increase for future benefits is a compound increase equal to
60% of the annual change in the CPI, not to exceed 2.5%. Employees hired, or rehired, on or
after 12/4/1996 will be Tier Two employees and will have different benefits than current
employees.

Recodification
Effective 2/25/2002.

Allows a benefit based on disability leave service and pre-plan military service to be paid over
the 70% cap. Normal Retirement was changed to the earlier of 20 years of service or age 50
with 5 years of service. Elimination of Tier 2 benefits implemented a Deferred Retirement Option
Program (DROP), a voluntary program that provides an alternative way to earn and receive
retirement benefits.

County Council Bill 74-09
Effective 12/11/2009.

For non-represented members, FY2010 annual pay shall be determined by increasing FY2009
annual pay by an assumed 3% for determining the final average basic pay. For represented
members, FY2010 annual pay shall be determined by increasing FY2009 annual pay by an
assumed 5% for determining the final average basic pay.
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Provides for a disability benefit for those participants who are totally and permanently disabled
as a result of qualified military service.

Effective 4/18/2010.

Effective 7/1/2010.

Reduced the DROP interest rate from 8% to 4.25%. Increased the contribution rate for all but
Battalion Chief, Division Chief, Deputy Chief and Fire Chief to 7.25%.

Effective 5/13/2013.

Changed the definition of “final average basic pay” from highest 3 out of the last 5 years basic
pays to highest 3 of all basic pays.

Effective 2/1/2013.

All participants shall contribute 7.25% of his or her annual basic pay in each calendar year or
portion of a calendar year while an active participant is in the plan.

Effective 7/1/2016.

Except for Battalion Chiefs, allows for interest to be credited to a DROP member’s account in
the sixth year of DROP participation, for members entering their sixth year in DROP after July 1,
2018.

Effective 11/09/2020.

The legislation permits Battalion Chiefs to now earn interest in the 6th year of DROP for
Members entering the 6th year of DROP after July 1, 2020.

Effective 11/22/2020.

Each of the pension plans provide pension benefits for an employee who is or becomes totally
and permanently disabled and meets certain criteria. To be eligible for a disability pension, the
plan requires that the disability prevent the participant from performing the duties of the
participant’s regular duties. The purpose of the bill is to eliminate the participant’s ability to
perform any other assignment within their Department as a disqualifying factor for a service
connected disability.
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Effective 12/04/2021.

This bill allows Battalion Chiefs to extend their DROP participation period to the sixth year
without approval of the Fire Chief.

Effective 02/05/2022.

Clarified that the exception to the reduction in pension benefit for rehired classified employees
who are reemployed in a contractual position pursuant to § 802(a)(14) of the County Charter is
limited to the first 1500 hours per calendar year.

Effective 05/29/2022.

Allows modification of an election of contingent annuitant for participants who designated same
sex partner prior to 01/01/2013 and subsequently married the contingent annuitant after change
to Maryland law on same sex marriage.

Effective 08/28/2022.

Allowed Fire Division Chief, Fire Deputy Chief, Fire Assistant Chief, or Fire Chief to participate
in the sixth year of DROP with appointing authority approval.

Effective 09/11/2023.

Allows DROP participants who exit DROP prior to their initial DROP term to pay contributions
missed during their DROP participation period (i) through an offset to their monthly pension
benefit until the full amount of missed contributions is paid; (ii) through payroll deductions for a
period of up to three years; or (iii) in a lump sum at the time of DROP exit or retirement,
whichever is later. Participants who receive disability retirement during their DROP participation
period will have the option to pay missed contributions (i) through an offset to their monthly
pension benefit until the full amount of missed contributions is paid; or (ii) in a lump sum at the
time of retirement.
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