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CLIMATE CHANGE
& CLEANUP

Why is it a critical
issue?

Witnessing impacts

Past may not be prologue
Climate change projections
Unplanned:

Repair

Maintenance

Costs

Complex environmental
interactions

Protective remedies?
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25 mountains >8,000 feet
28,000 miles of shoreline
Puget Sound
2"d largest U.S. estuary
2,500 miles shoreline
600 miles Pacific coastline

30 - 200 inches rain / year

DEPARTMENT OF

=t |
ECOLOGY

State of Washington

Woashington
The Evergreen State




CLIMATE CHANGE TRENDS

Pacific Northwest

Spring snowpack is declining.
WA glaciers

Spring snowpack fluctuates substantially
from year-to-year, but declined by about

» are shrinking.

l BOW on average from Glacier area in the North

0 1955 10 2016. Cascades decreased

l ssy At Friday Harbor, sea level rose
0 Over 4.0 inches

between 1900 and 2009. between 1934 and 2018.

Sea level rise is affecting

Washington's coast.

o
;" " l‘.\! Seattle experienced 9.7 inches of sea
’ ey level rise between 1899 and 2018,

- J

Burned area increasing. () ﬁ '
@
Area 3 acres per square
mile of land area from 2002-2020 '
compared to 1984-2001 \
WA coastal waters are

Peak streamflow is occurring earlier. 5 e warming and acidifying.

" .

Spring peak streamflow has shifted

= Up to 20 days earlier

Used with permission from University from 1948 to 2002 in the most snow-dominated
of Washington Climate Impacts Group. watersheds in the Puget Sound.
Edited with U.S. EPA data on wildfire

Sea surface temperature off the
Washington coast increased

0.9-1.8°F (0.5-1.0°c)

from 1990 to 2012,




Climate Change _ |
Sea level rise
Impacts: .
Washington Cleanup -
Sites

Sea level
Flooding
Storm severity =— &

Erosion

Rainfall

Wildfires — number/extent
Landslides

Drought — length/intensity
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WILDFIRE AND HEAVY PRECIPITATION EVENTS:
Landslides Can Impact Groundwater, Soil, Sediment

Used with permission from WA
Department of Natural
Resources




HEAVY PRECIPITATION EVENTS:
Floods Can Impact Groundwater, Soil, Sediment

Wet spring
Heavy precipitation

Saturated soils -,
- 'Early spring snowmelt
= = _Rivers at capaaty
.'nﬁ ok L
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SEA LEVEL RISE AND ATMOSPHERIC RIVERS:
Floods Can Impact Infrastructure

- I2 mches preC|p|tat|onl6 days AT e ST Leaking
" King Tide _j;_ e eee .8 underground
i w4 storage tank
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TYPICAL
SIMPLIFIED
HYDROLOGIC
CYCLE

TRANSPIRATION
FROM VEGETATION

EVAPORATION



SEA LEVEL RISE:

Can Impact Groundwater, Soil, Sediment

CURRENT SEA PROJECTED SEA
Underground LEVE L Underground LEVE L

Storage Tank Storage Tank

t Sea Level
Sea Level Oxic, High-pH tPIume- S‘ed.
Fresh Groundwater ");e
Plume e
. . Anoxic, Low-pH

Oxic, High-pH ’
T (S Tl [ R e Fresh Groundwater L
Anoxic, Low-pH Saline Groundwater Saline Groundwater

Fresh Groundwater
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Major climate factors:
Sea level rise
Increased storm severity

Change in storm
direction

Remedies not designed
for climate change:

Slope

Erosion/scour protection
Toe protection
Geotextiles

Cap thickness
OF.
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CASE STUDY
PAPER MILL

Media:
NYelll
Sediment
Contaminants:
PAHs
PCBs
Dioxins/furans

Woodwaste
Remedies:

Fidalgo Bay

Excavation & Dredging

Capping
Shoreline protection
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https://cig.uw.edu/projects/interactive-sea-level-rise-data-visualizations/

CASE STUDY

PAPER MILL

Vulnerability assessment:
Sea level rise
Flooding
Wildfire
Landslide

Sea level rise:
Increment slider

Opaqueness
Visualize high tide
Visualize storm
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Shoreline & upland protection:
Wave attenuation structures
2-feet sea level rise
500-year storm

Remedies:

Excavation

Dredging

Capping

Shoreline protection
Habitat restoration



CASE STUDY
PORT ANGELES LANDFILL

175’ Vertical Bluff
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rust us, we are here
unv- "[IB“TI“’ ITIIW from the Government... And
- na we

- are here
to help.

EVERYBODY STAY CALM,

We have tools!
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Sediment Management
Standards

Chapter 173-204 WAC

Revised February 2013, Effective September
Publication no. 13-09-055

Model Toxics Control Act

MTCA Cleanup Regulation
Chapter 173-340 WAC

Model Toxies Cantrol Act
Chapter 70A.305 RCW

Uniform Enviranmental Covenants Act
Chapter 64.70 RCW
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Revised January 2024
Publication No. 94-D6

Regulations

W Climate Impacts Group

€ > C & dguwedu

EarthLab

ABOUT OUR WORK LEARN RESOURCES

L Type here to search

CLIMATE IMPACTS GROUP

COLLEGE OF THE ENVIRONMENT
UNIVERSITY of WASHINGTON

NEWS AND EVENTS | OUR PROGRAMS

TOGETHE

INCREASE CLIMATE
RESILIENCE
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Not Business as Usual

Climate change science:
Vulnerabilities
Risk tolerance
Remedial design

New thinking:
Long-term effectiveness
Permanence

Design-Life

Adaptive management:
Long-term monitoring
Long-term maintenance
Periodic reviews

Re-openers
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Vulnerabilities
Sediment
Groundwater
Upland containment
Landfills
Mining
Underground storage tanks

Resilient Remedies

Cleanup Phases

All media
Locations of sites
Types of remedies

Types of sites

Remedial Investigation
Feasibility Study
Remedial Design

Monitoring
Periodic Reviews

Case Studies

Capping remedy
Habitat restoration

Waterfront landfill
Shoreline protection
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Types of Sites

Vulnerable to:
Sea level rise
Flooding
Wildfire
Landslide
Drought

Risk
Management

Scenarios
Low
Short-term
Long-term
Media-specific risks

GIS Mapping Application

Cleanup site locations
Inundation scenarios
Floodplains
Probabilistic sea level rise
Projected river flooding
Landslide locations
Wildfire projections

Site-Specific
Vulnerability

Assessment
Sea level rise
Flooding
Wildfire
Landslide
Drought
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Chance.Asher@ecy.wa.gov
(360) 999-9420
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