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HOW ARE SEA LEVEL RISE (SLR) AND
SEVERE STORMS PROJECTED TO AFFECT
THIS AREA?




—
Projections of Inundation (from Cal-Adapt)

Inundation Depth in Meters with 1% Storm and NO Sea Level Rise

—
Water Depth (in meters)
Maximum innundation depth during a
likely 100 year storm and no SLR
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—

Projections of Inundation (from Cal-Adapt)

Inundation Depth in Meters with 1% Storm and 0.5m Sea Level Rise

—
Water Depth (in meters)
Maximum innundation depth during a
likely 100 year storm and 0.5 m SLR
B 0.00-050 2.51-3.00
M o0s1-1.00 3.01-3.50
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—
Projections of Inundation (from Cal-Adapt)

Inundation Depth in Meters with 1% Storm and 1.0m Sea Level Rise

/7
Water Depth (in meters)

Maximum innundation depth during a
likely 100 year storm and 1.0 m SLR

0.00-0.50 2.51-3.00
0.51-1.00 3.01-3.50
1.01-1.50 3.51-4.00
y 1.51-2.00
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—
Projections of Inundation (from Cal-Adapt)

Inundation Depth in Meters with 1% Storm and 1.41m (55”) Sea Level Rise
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Water Depth (in meters)

Maximum innundation depth during a d
likely 100 year storm and 1.41 m SLR l
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SLR IMPACTS TO CONTAMINATED SITES
AND INDUSTRIAL FACILITIES




—
Impacts of SLR on Contaminated Sites

Contamination from Open and
Closed Sites:

v/ Proximity to Soil Surface
v Mobility in Water

v/ Toxicity to Aquatic Life

# Closed Cleanup Sites

Sea Level Rise - 6ft
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Impacts of SLR on Industrial Sites

Concerns raised from:
v/ Landfills
v POTWs

v/ Industrial Plants




—

Floods, Inundation and Erosion
Implications for Waste Containment...

Stormwater 1998 Sunrise Landfill, NV~ 100K cubic yards waste washed off-site
2011 Golf Course / Landfill, VA  Waste exposed and impacting river

e

Erosion

Photo Credit: Bruce Foote, Old Dominion
s University Student Paper and The
SRR Virginian-Pilot
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—

Rising Sea Levels
Implications for Near-Shore Remediation...

Upland Sites Becoming “Aquatic” Anticipate Future Requirements Today?

Groundwater Remedial Systems  Design for Potential Changes from SLR?

Rising sea levels impact
tidally influenced
groundwater flows and may
reduce efficacy of passive
groundwater treatment
systems as a result of
saltwater intrusion and
changes in groundwater
levels and flows.

Figure: Mark Rigali, ResearchGate.net
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MANAGING BROWNFIELD RISKS —
INCLUDING THOSE EXACERBATED BY SEA
LEVEL RISE




—
Managing Risks from SLR

Permitting/Regulatory Controls

0 BCDC, San Francisco Bay Plan (as amended October 2011),
Sea Level Rise Policies

v’ Risk Assessments

v’ Sea Level Rise Projections

v’ Protecting Existing and Planned Development
v’ Designing Shoreline Protection

v’ Preserving Public Access

v’ Ecosystem Protection and Restoration

v’ Encouraging Resilient Development

v’ Preserving Undeveloped Areas

v’ Regional Strategy
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—
Managing Risks from SLR

Permitting/Regulatory Controls

0 BCDC, Policies for a Rising Bay Project, Final Report
(November 1, 2016)

v Fill for Resilience and Adaptation — Habitat Restoration and Protection
v Fill for Resilience and Adaptation — Innovative Shoreline Solutions

v/ Environmental Justice and Social Equity Policies

v/ Adaptive Management Policies

MARSH 16



—
Managing Risks from SLR

Permitting/Regulatory Controls

0 San Francisco Bay Shoreline Adaptation Atlas, SFEI & SPUR (April
2019)

v’ Report was funded by the San Francisco Regional Water Quality Control
Board

v’ Establishes 30 Operational Landscape Units (OLU); 7 OLUs for Contra
Costa County

v’ ldentifies different adaptation measures.
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—
Managing Risks from SLR

Risk Transfer Mechanisms for Contaminated or Industrial
Sites

Contamination from various sources:
v/ Closed remedial sites
v/ Open remedial sites
v’ Landfills
v Waste water treatment plants
v/ Industrial facilities
May lead to various 3™ party claims:
v/ Clean-up
v Bodily Injury
v/ Property Damage
v/ Natural Resource Damage
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—
Managing Risks from Sea Level Rise

Risk Transfer Mechanisms for Closed, Open or Industrial
Sites — Insurance Solution?

Pollution Legal Liability:
v/ Coverage for clean-up costs
v/ Government re-openers
v 3" Party Torts (Bodily Injury/Property Damage)
v/ Natural Resource Damage
v/ Defense costs
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Pollution Legal Liability... Covers Sites or Property

On-site cleanup coverage
for contaminants on,
within or under the site

Timeline of Coverage*

-

Covers Unknown Policy Inception Covers Ongoing
Pre-existing _ _ _ Pollution Events
Contamination * Discovery or Third-Party Trigger
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Common Approaches to Environmental Risks
Measured 3 >»  Not Measured

Expected Remediation
Scope of Work

Contingencies

Costs of Guarantees, IF ANY

Risk Management

Commercial Insurance, IF ANY
Captive Insurance

Liability Transfer

Counterparty Credit / Collectabilit

Special Purpose Entities







Measuring Risks Related to Expected Remediation

Probabilistic Analysis llustrative Example
Scenarios Cost of Risk to $10m = ~$5.3m
Decision-Trees (Assumes $4.2m Present Cost and

Stop-Loss Risk Pricing $1.1m Excess Risk)

Including Ranges of Costs by Major Item

100% Risk Profile Example

80%

ke $4.8m at

75" Percentile

40%

20%

0%

- o™ ™ e g wn w r~

0.02

Millions (Current Dollars)



Measuring Additional Risks

A. Unknown Conditions, and
B. Known But Not Actionable Conditions

CATEGORIES OF RISK FACTORS COST RANGES BY TYPE OF DAMAGE
0 History and Redevelopment Plans On/Off-Site Clean-Up - Discovery
0 Site Characterization Trigger or Regulatory Mandate
0 Scope of Expected Remediation On/Off-Site Bodily Injury (BI)
0 Environmental Pathways On/Off-Site Property Damage (PD)
0 Surrounding Environment Natural Resource Damages (NRD)
0 Sensitivity of Receptors Diminution In Value (DIV)
O Prior & Current Claims Disposal Site Liability
0 Regional Contamination Transported Wastes
0 Legal & Regulatory Issues Legal Defense
0 Risk Management Fines & Penalties
COST FACTORS Business Interruption

& Duration Asbestos & Lead in Structures

< Amount of Risk Retained Microbial Matter (Mold)

< Amount / Extent of Risk-Transfer



WHY CORE?

More Effective
Negotiating
Strategies

Fewer Potential
Surprises Later




ADAPTATION STRATEGIES FOR CONTRA
COSTA COUNTY




—

Selected OLUs with Suitable Adaptation
Measures

OLU 11 — Bay Point: Tidal Marsh
OLU 12 - Walnut: Tidal Marsh

OLU 13 — Carquinez South: Ecotone Levees

OLU 14 - Pinole: Nearshore Reefs
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—
Adaptation Atlas Concepts - Martinez

Legend
CONDITIONS SUITABLE FOR™:

I Tidal marsh
- Ecotone levee

" Migration space preparation (unprotected)
Migration space preparation (protected)

EXISTING FEATURES
e (Greek

B Mudfiat

B Tidal marsh
B Development

OTHER
Elevation unknown per USGS 2013
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s e M Neighborhoods with cooler
Bl Cities with space for water climates and lower temperaiures

storage and conveyance
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Bay Area Resilient by Design Concepts

Cifies with productive and
energy efficient landscopes

il Regions with program moved

out of the floodplain

Water storage
& conveyance

Walkable &
bikable to
transit

Urban cooling
with more
trees

Wetlands /
floodplains

Higher density

housing
around transit
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—

NL Resilience Collective: “Too Little, Too Much”

Integrate planning
for climate
adaptation, water
§ management,

| housing and
mobility

| Develop a set of
M design principles
™ for local

' communities

Understand,
. collaborate, and
. cooperate

Deltares

Enaiting Defta Life 7

. Start big and
small
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RISK STRATEGIES FOR SUSTAINABLE
SHORELINE DEVELOPMENT




L
L

AND CONTRIBUTING WATERSHEDS

Some risks — like floods —
cannot be managed effectively
by individual property owners
and instead require
collective actions.

Operational Landscape Unit (OLU)
Boundaries and Contributing Watersheds
as depicted in the San Francisco Bay
Shoreline Adaptation Atlas, SFEI and
SPUR, 2019



B
U.S. Flood Losses (2009-2018)

Billions (USD)
$18
$16

$14 70% of Losses Were NOT Insured
$12 (10-Year Average) alnsured

$10 .NOT
Insured
$8

$6

9 I
$2
ol _nnl

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Source: Munich RE
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What are the Critical Problems?

1. Need Collective Actions to reduce
certain risks like floods:

and

2. Need to reduce UN- or UNDER-Insured
risks.
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One Possible Solution...

Community Choice Insurance

<AL
== nnn
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How Does It Work?

Community Choice
Insurance

-

Commercial &
Captive
Insurance

o

Infrastructure
Resilience Fund

Investments in Reducing Risk

A more resilient community is a more insurable community!



Commercial & Captive Insurance Program

Excess Reinsurers

Layered Risk-Transfer
Risk Advisory Council

Community Captive Insurer

Primary Risk Management
Investments in Risk Reduction

Fronting Insurer

Policy Issuance / Claims / Capital Financing




Community Captive Insurance Communities

Captive
<

Options for Communities

[0 Use Domestic / Local Jurisdiction

[ Share Captive with Segregated Cells

[ Customize by Type of Risk (Flood,
Flood-Caused Contamination, etc.)

/‘




:

Who Stands to Benefit? o

Potential Benefits

Infrastructure

Local Governments

Land Owners

Community

Additional S for Resilience
Savings in Coordinated Actions

Protect Tax Base (Property Values)
Demonstrate Fiscal Responsibility
Achieve Accounting Profits in Reducing Liability

Obtain Additional Choice in Insuring Risks
Gain Savings from Risk Reductions

Protect Essential Infrastructure Networks
Include Cost of Risks in Economic Choices



QUESTIONS AND
DISCUSSION




& MARSH bnaronmental

This document and any recommendations, analysis, or advice provided by Marsh (collectively, the “Marsh Analysis”) are not intended to be taken as advice
regarding any individual situation and should not be relied upon as such. This document contains proprietary, confidential information of Marsh and may not be
shared with any third party, including other insurance producers, without Marsh’s prior written consent. Any statements concerning actuarial, tax, accounting, or
legal matters are based solely on our experience as insurance brokers and risk consultants and are not to be relied upon as actuarial, accounting, tax, or legal
advice, for which you should consult your own professional advisors. Any modeling, analytics, or projections are subject to inherent uncertainty, and the Marsh
Analysis could be materially affected if any underlying assumptions, conditions, information, or factors are inaccurate or incomplete or should change. The
information contained herein is based on sources we believe reliable, but we make no representation or warranty as to its accuracy. Except as may be set forth in
an agreement between you and Marsh, Marsh shall have no obligation to update the Marsh Analysis and shall have no liability to you or any other party with
regard to the Marsh Analysis or to any services provided by a third party to you or Marsh. Marsh makes no representation or warranty concerning the application
of policy wordings or the financial condition or solvency of insurers or reinsurers. Marsh makes no assurances regarding the availability, cost, or terms of
insurance coverage.

Marsh is one of the Marsh & McLennan Companies, together with Guy Carpenter, Mercer, and Oliver Wyman.

Copyright 2014 Marsh LLC.
All rights reserved.



