County Council Meeting

Whatcom County Compound Flood Vulnerability Assessment

!

Séndy Point Fire Station, January 2023j_;1

July 11, 2023



Agenda

* Project overview

* Hazard mapping

* Assessing vulnerability
* Adaptation tools

° Next Steps
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Project Overview




Project Goals
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Determine
Hazards and
Assess
Vulnerability

Communicate
Hazards & Identify
Community
Priorities

Adoptation
Fro mework &
y Frataegas

|dentify Solutions

FF ESA



Project Process

e Map sea level rise and flood hazards throughout Whatcom County

Asset
Inventory

e Obtain inventory of critical County assets that may be affected by flooding

Exposure

Analysis

e Overlay hazard and asset maps to see what assets and areas are exposed to
flooding

Sensitivity
Analysis

* Assess sensitivity and adaptive capacity of exposed assets to flooding

Adaptation
Strategies
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e |dentify adaptation strategies that are consistent with County needs as well as
relevant guidance
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Hazard Mapping




Sea Level Rise Flooding: State Guidance

SEA LEVEL RISE
CONSIDERATIONS

PROJECTED for NEARSHORE RESTORATION
SEA LEVEL RISE PROJECTS in PUGET SOUND
frWWASHINGTON STATE GUIDELINES FOR
MAPPING
SEA LEVEL RISE

INUNDATION
o' WASHINGTON STATE

Extreme Coastal Water Level in
Washington State

Guidelines to Support Sea Level Rise Planning




Sea Level Rise (SLR) Scenarios

* Greenhouse Gas Scenarios
- RCP 8.5 = “Business as usual”
- RCP 4.5 = Some emissions reductions

* Level of risk or likelihood

- Percent of models that predict SLR will exceed the
projection

- E.g., 1% risk means only 1% of models show a
higher amount of SLR than the projection

* Timeline
- Near-term vs long-term

High Emissions Scenario

J

Low Emissions Scenario



Washington Coastal Resilience Project SLR Projections

RSLR for Selected Location
Projecied changes relative to the average sea level over 1991-2009.

Hover for details.
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https://cig.uw.edu/projects/interactive-sea-level-rise-data-visualizations/
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RSLR = relative
sea-level rise
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https://cig.uw.edu/projects/interactive-sea-level-rise-data-visualizations/

Whatcom County Study Scenarios

* Address scientific uncertainty with scenario planning
* Consider multiple scenarios that provide “bookends” or possible range
* For Whatcom County:

- RCP 8.5 “Business as usual’

- King Tides: 0.9 and 3.1 ft of SLR

- 20-25 year event: 0.9 and 3.1 ft of SLR

- 100-year coastal event: 0 and 6.6 ft of SLR (most extreme)

] UW CIG Projections CoSMoS Scenarios
Anticipated Timeline Probability of Exceedance by this Date Sea-Level Rise (ft) Coastal Return Period
Now  E N/A 0 100-year
King Tide
10% or less by 2030-2050 50% by 2060 0.8
20-year
King Tide
10% or less by 2070-2120 50% by 2150 3.3
20-year
Y
1% or less by 2090-2120 5% by 2150 6.6 100-year r E‘S*A
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UW CIG Projections CoSMoS Scenarios Lower Nooksack River Model Scenarios m

Anticipated
Timeline

€sassoc.com

Probability of Exceedance by

this Date
N/A N/A
10% or less by 50% by
2030-2050 2060
10% or less by 50% by
2070-2120 2150
1% or less by 5% by
2090-2120 2150

Source: UW CIG 2018, USGS 2023, FEMA 2019

Sea-Level
Rise (ft)

Coastal
Return
Period

100-year
King Tide
20-year
King Tide
20-year

100-year

Sea-Level Rise
(ft)
N/A

0.9
0.9
3.1
3.1

N/A

Riverine
Return
Period

N/A
N/A
25-year
N/A
25-year

N/A

Discharge
Increase

N/A
N/A
32%
N/A
72%

N/A

Riverine Return
Period

100-year
N/A
N/A
N/A
N/A

N/A
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Hazards: Compound Flooding = Coastal + Riverine Flooding

Current Sea Levels

Riverine Flooding with
Increased Sea Levels

________

FF ESA
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Hazard Mapping Summary: Coastal

* Today’s 100-year coastal storm (think FEMA maps) will occur...
-> every 20 years by 2040-2060 (0.8 ft SLR)
> every year by 2080-2100 (3.3 ft SLR)

FF ESA

"~ 4 Legend
' | 0ft SLR with 100-yr storm
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Hazard Mapping Summary: Coastal

* Today’s 100-year coastal storm (think FEMA maps) will occur...
-> every 20 years by 2040-2060 (0.8 ft SLR)
-> every year by 2080-2100 (3.3 ft SLR)

* King tides + 3 ft of SLR > today’s 100-year storm event
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Hazard Maps - Sandy Point

' Legend

Oft SLR with King Tide
| ™= 0.8ft SLR with King Tide
| mm 3 3ft SLR with King Tide |
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Legend

Oft SLR with King Tide
= 0.8ft SLR with King Tide
mm 3 3ft SLR with King Tide

F ESA
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Hazard Mapping Summary: Riverine

® Today’s 25-year riverine flooding (like the 2009 flood) will occur...
-> every 10 years by 2040-2060 (0.9 ft SLR)

® Today’s 100-year riverine flooding will occur...
-> every 25 years by 2080-2100 (3.1 ft SLR)

* Nooksack 10-year discharge + 0.9 ft of SLR = today’s 25-year discharge
event

* Nooksack 25-year discharge + 3.1 ft of SLR = today’s 100-year discharge
event

17



Nooksack River

Legend

0.8ft SLR with 20-yr storm
mm 3 3ft SLR with 20-yr storm
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Sea Level Rise Compound Flooding Web Mapping Application

]
We b VI ewe r Be 200 ft Buffer (CosMos 6.6 SLR & FEMA 100

Year Storm)

https://www.arcgis.com/ap Rl eV ¢ SR FEA 100 Year o
ps/instant/sidebar/index.ht
ml?appid=656f1dc771504
a71acf0532053b72835
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https://www.arcgis.com/apps/instant/sidebar/index.html?appid=656f1dc771504a71acf0532053b72835

Assessing Vulnerability




Degree of change a Whether and how a

Defining Vulnerability resource is likely to resource reacts to climate

experience change

m Ability to cope
Vulnerability is the degree to with/recover from

. . . climate impacts
which a resource is susceptible to

and unable to cope with adverse Potential
impacts of climate change.

Adaptive
Impact Capacity

!

Vulnerability

Vulnerability = (Exposure + Sensitivity) — Adaptive Capacity

FF ESA
y
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Finer-scale Vulnerability Assessment

* Project advisory team selected Birch Bay and Sandy Point for more detailed analysis
- Scoring of projected future exposure, sensitivity, and adaptive capacity
- Combine to determine vulnerability

+4-3=1

Higher Higher Lower adaptive Higher
exposure sensitivity capacity vulnerability

Vulnerability = (Exposure + Sensitivity) — Adaptive Capacity

FF ESA
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Most Vulnerable Assets: Sandy Point

Vulnerability

Potential Adaptive
Exposure to Sensitivity to  Capacity of
Asset Category Asset Hazard Hazard Asset
Structures Fire Station Wgh  won [
Foads Sucia Dr
Saltsorna Dr
Matural Resources Kelp and eelgrass beds
Beaches
Wetlands
Freshwater pond {Agate
Lake)
Recreation Parks
Sandy Point Gardens
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Most Vulnerable Assets: Birch Bay

Asset Category Asset Potential Sensitivity to  Adaptive Vulnerability
Exposure to Hazard Capacity of
Hazard Asset
Stucies ooy Coror vt oo [ oo wedumign
Sewer Infrastructure Lift Stations Medium (7) High Low
Roads Birch Bay Drive High High
Matural Resources Kelp and eelgrass beds
Beaches
Wetlands Medium
Freshwater ponds

esassoc.com 24

FF ESA



Adaptation Tools




Types of Adaptation Strateqgies

Protect:

* Hard protection

* Soft protection/living shorelines

Accommodate:

* Protect agricultural barriers for

* Siting and design standards flood protection

* Retrofit existing structures

* Stormwater management

CCC SLR Guidance

' » Removal of vulnerable development

Hybrid:

* Accommodate over short-term,
relocate over long-term

* Update land use designations and
zoning ordinances

* Redevelopment restrictions

* Permit conditions
Retreat:

» Limit new development in
hazardous areas and areas adjacent
to wetlands, ESHA, other habitats

“_* Promote preservation and
. conservation of open space

Existing Adaptation Strategies

Whatcom County Climate Action Plan
Lummi Nation Climate Change Mitigation
and Adaptation Plan 2016-2026
Nooksack Indian Tribe Climate Adaptation
Plan for Key Species and Habitats
Addressing SLR in SMPs

Lessons Learned from Local Governments
Incorporating SLR in SMPs

Sustainable Remediation: Climate Change
Resiliency and Green Remediation



Example Adaptation Strategies

Non-Structural Measures Structural Measures

1. 1.
2.
3

Beach Nourishment

Habitat Restoration

Coastal Bluff Erosion Best Management Practices
(BMP)

Managed Retreat

|
i

3) Beach profile with seawall

2) Future beach profile 4) Future coastal squeeze

SOURCE: California Coastal Commission, 2018

27

3.

4.

Beach Retention Structures: Groins or Breakwaters
Shoreline Protection Devices

Elevating or Waterproofing Structures and
Infrastructure

Elevating Property Grades

MHW

LW




Tools, Funding Sources, & Financial Mechanisms

Existing Tools Implementation Programs/Policies

« Comprehensive Plan * Regional Coordination:

* Shoreline Master Program (SMP) - USACE

* Natural Hazards Mitigation Plan - State of Washington

« Capital Improvement Program « Tribal Governments

* Transportation Improvement Plan » Coastal Hazards Resilience Network

« Administrative policies, procedures, and * Education and Outreach Programs:
initiatives * Property owner’s guides

«  Comprehensive Flood Hazard Management Plan « Technical information and guidance

«  Other County code and development regulations « Citizen’s monitoring program

* Formalization of sea-level rise education for
high school students
«  Community Plans
«  Qverlay Zones
* Flood Resiliency Standards
* Real Estate Disclosure

28



Next Steps




Next Steps

| . Expand the Vulnerability Assessment
2. Develop a full Adaptation Plan

3. Implement adaptation strategies through local planning documents

30



Whatcom County Compound Flood Vulnerability Assessment

Lindsey Sheehan, PE
ESA

619-719-4193
LSheehan@esassoc.com

Chris Elder

Public Works Department
360-778-6225
CElder@co.whatcom.wa.us
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