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SEA LEVEL RISE

Meltwater from glaciers and ice 
sheets

Thermal expansion of seawater as it 
warms

How much do we plan for?   
3.2 feet vs. 6 feet vs more



SLR IS MORE 
THAN JUST 

RISING SEAS….

Surface of sea goes up 
causing flooding

Higher ground water

Coastal erosion

Worse impacts from 
storm events



Habel et al. Sea-level rise induced multi-mechanism flooding and contribution to urban infrastructure failure. 
Nature Research Scientific Reports. 2020.



TYPES OF SITES WITH 
CHEMICAL 

CONTAMINATION IN 
HAWAI ʻ I

Former industrial or agricultural areas

Legacy contamination at construction sites

Airports (jet fuel leakage, AFFF)

Harbors (oil terminals, pipelines)

Underground Storage Tanks

Shipyards and Salvage Yards (Metals/PCBs)

UXO



CLIMATE CHANGE & 
SLR IMPACTS ON 

CHEMICAL 
CONTAMINATION

DOH HEER Office regulates over 1000 sites 
of chemical contamination statewide

Contamination is generally the result of 
historical industrial and agricultural uses and 
releases

Contamination is often “managed in place” in 
a manner that protects human health and the 
environment (usually by limiting exposure)

Effects from climate change and rising sea 
levels will disrupt previously “stable” chemical 
contamination creating new hazards



• https://health.hawaii.gov/heer/siteinfo/iheer-information/





HONOLULU HARBOR

• Yellow areas are properties with chemical contamination

• Blue shading shows 3.2 ft SLR

• Purple shading shows 1% flood risk with 3.2 ft SLR

coast.noaa.gov/digitalcoast/tools/slr.htmlwww.pacioos.hawaii.edu/shoreline/slr-hawaii



BIGGEST CONCERNS

Movement of 
contaminants

Changing 
chemical and 

physical 
conditions



CONTAMINANT MOVEMENT  
WAIANAE HIGH

• Used for air riflery 
practice for many years

• High levels of lead in 
the soil

• Less than 3 ft above sea 
level and very close to 
the ocean



CONTAMINANT 
MOVEMENT  

KEAHI LAGOON 

• Lead and PAHs from prior asphalt 
facility and historical dumping.

• Currently low risk because no 
human access and contamination 
stable.

• Significant impact from SLR with 
potential movement of 
contaminants increasing risk of 
human exposure and exposure to 
coral reefs. 





Hakai Magazine 2019



• Standard Eco Risk assessment toxicity tests done under standard conditions

• Climate change variations in water temperature, salinity, pH, 

• Studied the effects of increased temperature and salinity on toxicity of pesticides to estuarine 
grass shrimp (US Atlantic coast and Gulf of Mexico)

• Toxicity of tested pesticides increased with high temp, salinity, acidification

• Similar findings with other species, other common contaminants, and different expected 
conditions

“the chemicals tested thus far were generally more toxic under climate stress 
conditions”

coastalscience.noaa.gov/project/effects-climate-change-chemical-contaminant-toxicity/ 

https://coastalscience.noaa.gov/project/effects-climate-change-chemical-contaminant-toxicity/


ANTICIPATED PROBLEM AREAS

SITES SOURCE EXAMPLES

Coastal landfills Leachate
Debris

Kakaʻako Beach Park
Lihue Airport, Kauai

Harbors and Airports
Historic petroleum releases 

Active or abandoned fuel terminals, 
Pipelines, AFFF

Arizona Memorial
Honolulu Harbor
Kahului Airport

Extensive Contaminated Fill Fill Honolulu shoreline

Capped or abandoned large 
industrial sites Soil, Sediment

Waiakea Pond, Hilo
Campbell Industrial Park

Small commercial sites Gas stations, Dry cleaners Numerous



Island
Chemically Contaminated Sites 

in 3.2 ft SLR zone 
(not including 1% flood zone)

Chemically Contaminated Sites 
in 1% flood zone with 3.2 ft SLR

Hawaii 42 71

Kauai 21 70

Lanai 1 5

Maui 54 79

Molokai 23 34

Oahu 307 814

HOW BIG OF A PROBLEM IS THIS?



WE AREN’T THE FIRST ONES TO 
CONSIDER THESE CONCERNS

www.alamedaca.gov/files/assets/
public/alameda-pio/slr2020.pdf



THE IMPACTS OF 
SEA-LEVEL RISE ON 
THE CALIFORNIA 

COAST BY 
HEBERGER ET AL OF 

THE CALIFORNIA 
CLIMATE CHANGE 

CENTER 2009







www.epa.gov/sites/default/files/2019-
12/documents/cr_sediment_sites_fact_
sheet_update.pdf



EXAMPLES



WHAT CAN WE 
DO ABOUT IT?       

RAISE AWARENESS

Get people thinking about this as one 
more issue related to climate change

Climate and environmental justice

Economic, infrastructure concerns

Learn from current examples of 
flooding coastlines



WHAT CAN WE DO ABOUT IT 
REMEDIATION PLANS

Incorporate 
potential effects 
into management 

plans

Consideration in 
Remedy 
Selection

Evaluation of 
Prior Remedies 



WHAT CAN WE DO ABOUT IT 
PLANNING

Sustainability plans

Permitting process

Redevelopment plans

Hazard mitigation and disaster planning



WHAT CAN WE 
DO ABOUT IT
REGULATIONS

Criteria for high-risk sites

Guidance, policies and regulations to 
address impacts and mitigate adverse 
impacts

Encourage responsible parties to be 
proactive in reducing climate change 
related risks





QUESTIONS? 

diana.felton@doh.hawaii.gov

Photo: Daniel Davila
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