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Federal Organizations 

United States Navy (Navy) 

United States Environmental Protection Agency 
(EPA) 

Department of Defense, Defense Health Agency 
(DHA) 

Agency for Toxic Substances and Disease Registry 
(ATSDR) 
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Hawaiʻi Organizations 

(DOH) 

(WRRC) 

Oʻahu, Hawaiʻi 
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Red Hill Bulk Fuel 
Storage Facility 

Joint Base Pearl 
Harbor-Hickam 

Red Hill Water Shaft 

Halawa Water Shaft 

Red Hill Elementary 
School 

Moanalua Wells 

Source: Board of Water 
Supply, City and County of 
Honolulu, Stakeholder 
Advisory Group Meeting, 
January 24, 2019 
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Red Hill Fuel Spills 

Jan 13 
First Incident: 

~27,000 gallons of 

fuel spilled 

May 6 
Fuel leak (1,618 gallons) 

into fire suspension line 

causing pipe to slowly sag 

November 20 
14,000 gal of fuel from 

sagging pipe leaks and 

contaminates Red Hill water 

source 

March 7 
Plans to defuel Red Hill 

facility approved by the 

Pentagon 

2014 2015 2020 2021 2022 2023 

October 16 
Defueling efforts begin 

November 19 
Crews have successfully 

removed 103 million gal 

(99.5%) of fuel from facility 

Jul 8-Sep 29 
Navy water sampling shows 

petroleum contamination of 

Red Hill well 

November 29 
PFAS Spills 

May 
DOH, EPA, & Navy enter 

into Administrative 

Order of Consent 

Mar 17 & Jun 2 
Navy notifies DOH of 

release into surface 

water of Hotel Pier 

Red Hill Fuel 
Spills 

Nov 20 
~27,000 

gallons of fuel 

spilled 

Nov 23 
Odor prompts 911 calls 

Dec 1 
Petroleum 

detected Red Hill 

Elem school water 

Dec 2 
Navy confirms 

petroleum 

detected in Red 

Hill well 

November 2021 December 2021 

Dec 6 
State orders Navy to 

suspend operations and 

defuel tanks; Navy 

discloses suspension of 

tank operations 

Dec 5 
Gov. and members of 

Congress call for RH 

facility suspension; public 

release of summer 

sampling results 

Nov 29 
First public reports 

of health issues; 

state recommends 

Pearl Harbor Navy 

families avoid tap 

water 

Nov 24 
Navy releases water 

sampling results from 

July-Oct 2021 to state 

Nov 27 
Navy suspends 

use of Red Hill 

fuel tanks 

Nov 28 
First public reports 

of “chemical” smell; 

Navy denies fuel in 

water, but suspends 

use of Red Hill 

water shaft 

Dec 3 
Honolulu 

shuts Halawa 

shaft 
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Complaints 
Received 
Nov 28-29, 
2021 

Source: Hawaiʻi DOH 
https://health.hawaii.gov/about 
/files/2021/12/Water-
Infrastructure-DOH-
Complaints-Heatmap-Topo-
20211214--scaled.jpg 

How did the fuel enter the 
drinking water? 

https://health.hawaii.gov/about/files/2021/12/Water-Infrastructure-DOH-Complaints-Heatmap-Topo-20211214--scaled.jpg
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Source: https://www.civilbeat.org/2021/12/how-the-red-hill-fuel-system-has-threatened-oahus-drinking-water-for-decades/ 

Source: Graphics by Sgt. Luke Cohen 
https://www.dvidshub.net/graphic/23052/red-hill-scale 

Source: Board of Water Supply, City and County of Honolulu, Stakeholder Advisory Group Meeting, January 24, 2019 

https://www.dvidshub.net/portfolio/1633449/luke-cohen
https://www.civilbeat.org/2021/12/how-the-red-hill-fuel-system-has-threatened-oahus-drinking-water-for-decades
https://www.dvidshub.net/graphic/23052/red-hill-scale
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Red Hill Bulk Fuel 
Storage Facility 

Joint Base Pearl 
Harbor-Hickam 

Red Hill Water Shaft 

Halawa Water Shaft 

Red Hill Elementary 
School 

Moanalua Wells 

Tunnel inside Red 
Hill Fuel Storage 
Facility 
Source: Photo by Shannon Haney 
https://www.dvidshub.net/image/5710574/red-hill-underground-
fuel-storage-facility 

How did the fuel 
spill happen? 

Chemicals of Concern 

JP-5 
Additives 

PFAS 
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TPH Component Estimated % of TPH 

Benzene 0.2% 

Toluene 0.1% 

Xylenes 3.5% 

Methylnaphthalenes 4.6% 

Naphthalene 3.0% 

C5-C8 Aliphatics 12% 

>C8-C18 Aliphatics 68% 

>C18-C32 Aliphatics 0.0% 

>C8 Aromatics 9% 

JP-5 (jet propellant-5)- A Total Petroleum 
Hydrocarbon (TPH) 
● Used as military aircraft fuel 

● Colorless liquid is flammable 
and smells like kerosene 

● Made in oil refineries from 
hydrocarbons 

● Additives 

● Thousands of components 

Total Petroleum Hydrocarbons (TPH) 

● Chemical compounds from 
crude oil 

● Not a lot of information in the 
medical literature on health 
effects in humans 

● Some cause harm at low 
concentrations Source: Adapted from Rhodes (2006) 

https://www.enviro.wiki/index.php?title=Petroleum_Hydrocarbons_%28PHCs%29 

https://www.enviro.wiki/index.php?title=Petroleum_Hydrocarbons_%28PHCs%29
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Additives 
Diethylene glycol monomethyl ether (DiEGME) is a Fuel System Icing Inhibitor 

(FSII) additive 

● Acute health effects (mostly from animal studies) 

○ headache, dizziness, tiredness, nausea, vomiting and eye irritation 

● Long term-exposure impacts 

○ gastrointestinal tract, skin, kidneys, and developmental and 

reproductive systems. 

Source: https://health.hawaii.gov/about/files/2023/10/JP-5-Exposure-Assessment-June-2023-updated-Oct-2-2023.pdf 

Media Headlines: Per & Poly 
Fluoroalkyl Substances (PFAS) 

https://health.hawaii.gov/about/files/2023/10/JP-5-Exposure-Assessment-June-2023-updated-Oct-2-2023.pdf
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Red Hill PFAS Spills 
November 29, 2022 
Leak of 1300 gallons of 

Aqueous Film Forming Foam -

PFAS are active ingredient 

December 2, 2022 

Huge amounts of soil, asphalt, and 

concrete excavated 

December 13, 2022 
Reports that PFAS detected in 

water a year BEFORE 

November spill 

December 18, 2022 
New spill reported that 

occurred on September 29, 

2020 
November 30, 2022 
Media reports duration of 

leak is unknown 

January 27, 2023 

Navy maintains that Red 

Hill drinking water is safe. 

No “exeedances” of PFAS 

PFAS in soil samples above DOH and EPA thresholds 

December 15, 2022 

2022 2023 

PFAS 
● Man made 

● Thousands of related 
compounds 

● Environmentally persistent 

PFOS compound. Attribution: Jynto, CC0, via Wikimedia Commons 
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Typical human exposure to PFAS 

o Food and water ingestion 

o Dust ingestion 

o Hand-to-mouth transfer from treated carpets 

o Consumer products such as transfer from treated food wrapping 

o Human umbilical cord blood and breast milk 

o Exposure route to fetus and young child 

o Concentrations of PFAS higher in children than adults 

PFAS Summary 
o Important spill of concentrated fire-fighting foam on November 29, 

2022. Known contamination of soil near site of spill. To date, assurances 
that drinking water is not affected. 

o Two weeks later, media reports that PFAS were detected in Red Hill 
drinking water a year before the 2022 spill. Levels below Hawaii State 
Environmental Action level but above EPA interim health advisory level. 

o Three weeks later, media reports a previous spill of 5000 gallons of 
liquid through a pipeline that previously contained fire-fighting foam. 
Likely that the spill contained PFAS. 

o PFAS in soil at Red Hill and possibly in water. PFAS detected in water 
not reported from 2022 spill, as samples that detected PFAS from a 
year earlier. 
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Drinking water sampling
WRRC

UH WRRC Tap Water Screening Data 

Source: https://red-
hill-fuel-spill-

information-hub-
uhm.hub.arcgis.co 

m/pages/data 
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Source: https://red-hill-fuel-spill-information-hub-uhm.hub.arcgis.com/pages/data 

Drinking water sampling
Navy
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Routes of exposure 

Licina, D., Morrison, G. C., Bekö, G., Weschler, C. J., & Nazaroff, W. W. (2019). Clothing-mediated exposures to chemicals and particles. 

Environmental science & technology, 53(10), 5559-5575. 

● Inhalation 

● Ingestion 

● Dermal contact 

● Injection 

33 

● Human exposures mostly of young men 

● Typically occupational exposures 

● Exposure route of humans: inhalation and 
some dermal 

● Animal studies have some dermal exposure 

● Almost NO studies of oral exposure 
(ingestion) 

● Almost NO studies of people in different 
age groups 
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Pregnant women and 
children are more vulnerable 

Rother, H., Wijesekera, S. & Ward, F. (2019). The impact of the environment on South 
Africa's child and adolescent health: An overlooked health risk. In book: South African 
ChildGauge 2019: Child and adolescent health - leave no one behind (pp.264). 
Publisher: Children's Institute, University of Cape Town 

● Maternal transfer to fetus/infant 
● Childhood rapid growth and 

development 
○ “critical windows of exposure” 

● Children eat, drink and breathe more air 
per unit of body weight compared to 
adults 

● Hand-to-mouth behavior, time outdoors 
● Exposure at different life stages can lead 

to different health effects e.g. lead 

ATSDR Agency for Toxic Substances and Disease Registry (2023). Why Are Children Often Especially 
Susceptible to the Adverse Effects of Environmental Toxicants? 
https://www.atsdr.cdc.gov/csem/pediatric-environmental-health/why_children.html 

.
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How much JP-5 
were people 
exposed to? 

● Predicting an individual’s 
exposure is impossible. 

● Difficult to predict which 
symptoms are related to 
exposure or long-term 
health effects. 

https://www.atsdr.cdc.gov/csem/pediatric-environmental-health/why_children.html
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Special thanks: 
Diana Felton, MD, 

DOH 
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Symptoms of TPH Exposure 

Neurological 

Respiratory 

Dermal 

Gastrointestinal 

Lightheadedness, headache, difficulty concentrating 

Coughing, difficulty breathing, pneumonia-like 
illness 

Skin irritation, redness, peeling skin 

Stomach upset, nausea, vomiting, diarrhea 
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Special thanks: 
Diana Felton, MD, 

DOH 

● ATSDR Assessment of Chemical 

Exposures (ACE) 

● Self-administered online survey 

● January 7–February 10, 2022 

● Questions about potential exposure to 

contaminated water, health symptoms 

experienced, and medical care sought 

● 2,289 participants 

● 1,115 (52%) at least one indication that their 

water was contaminated (i.e., petroleum smell 

or taste, or visible oily sheen) 

● ingested the potentially contaminated water 

through oral hygiene (1,821; 80%), drinking 

(1,650; 72%), and cooking (1,629; 71%) 

● One or more new or worsened symptoms after 

the incident (1,980; 87%) 

● Symptoms lasting ≥30 days (1,493; 75%). 

● Symptoms reported: 
○ nervous system (62%) 

○ gastrointestinal system (58%) 

○ skin (58%) 

○ ear, nose, and throat (47%) 

○ mental health (46%) 

○ eyes (42%) 

○ respiratory system (31%) 
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September 2022 

● 986 people submitted surveys 

● 61% returning participants 

● 90% affiliated with the Department of 

Defense

55% reported worse 
physical health & 50% 
reported worse mental 
health after the incident 
compared to before. 

Source: https://health.hawaii.gov/about/files/2022/11/ATSDR-Follow-Up-Survey-One-Pager.pdf 

Survey in July 2023 with Navy water users who had participated in the 2021 and 2022 surveys 

*University of Hawaiʻi Economic Research Organization (UHERO), Water Resources Research Center (WRRC), 
Department of Geography and Environment, University of Hawaiʻi at Mānoa. 

https://health.hawaii.gov/about/files/2022/11/ATSDR-Follow-Up-Survey-One-Pager.pdf
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Navy 

US Military 

EPA 

CDC 

DOH 

BWS 

Known health effects associated with PFAS 

●Cancer 
∙ Reasonable evidence - kidney and testicular cancer 

∙ Also linked to prostate cancer, ovarian cancer, and non-Hodgkin 
lymphoma 

● Immunotoxic 
∙ Strongest evidence for harm 
∙ Lower antibody responses to routine childhood vaccines 

∙ Diphtheria, Rubella, and Tetanus vaccines 
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“These results suggest that 
elevated PFAS may impede 

potential immune response to 
SARS-CoV-2 infection by 

blunting peak antibody levels 
following infection; the same 
finding was not observed for 

immune response to 
vaccination.” 

Suspected health effects associated with 
PFAS 
∙ Reproductive 

∙ Exposure while in utero associated with low birth weight and 
preterm birth 

∙ May affect fertility 

∙ Other health effects 
∙ Liver toxicity 
∙ Increased serum lipid levels 
∙ Greater risk of thyroid disease 
∙ Possible neurotoxicity 
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PFAS exposure may have 
thyroid-disrupting effects in 

older adults 

Overview 

Background 

Exposure 

Health Effects 

Current Status 
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Community Action 

Sources: https://oahuwaterprotectors.org/ 
https://www.civilbeat.org/2022/03/how-hawaii-activists-helped-force-the-militarys-hand-on-red-hill/ 

Red Hill Community Representation Initiative 

Elected by community participants on September 16, 2023 

Impacted Residents Category 

● Mandy Feindt 

● Lacey Quintero 

Oahu Residents Category 

● Walter Chun 

● ‘Ilima DeCosta 

● Susan Gorman-Chang 

● Marti Townsend 

Community Based Organizations 

Category 

● Melodie Aduja, Environmental Caucus 

of the Democratic Party of Hawai‘i 

● David Kimo Frankel, Sierra Club 

Native Hawaiian Interests 

Category 

● Alfred Keaka Hiona Medeiros 

● Healani Sonoda-Pale 

https://oahuwaterprotectors.org/
https://www.civilbeat.org/2022/03/how-hawaii-activists-helped-force-the-militarys-hand-on-red-hill/
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Is the water 
safe? 
● 20 zones 

● Mains flushed through 
granulated activated 
carbon filters 

● Each residence and 
building was flushed by 
military members 

● Water samples tested 
after flushing 

● Zone cleared if tests 
ok Source: Hawaiʻi DOH https://health.hawaii.gov/about/navy-water-amendments/ 

https://health.hawaii.gov/about/navy-water-amendments/
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Ongoing 
Environmental 
Activities 
● Long-term monitoring 

of the drinking water 
system 

● Defueling 

● Facility closure 

● Aquifer recovery 

● Environmental 
remediation 

Source: Photo by Chief Petty Officer Kenneth Takada https://www.dvidshub.net/image/7839635/tank-mains 

Current fuel level 

Ending fuel level 

Pier 

Underground 
Pump House 

JP-5 Pipeline 

● Mostly unknown 

● Generally unexpected 

● Many people experiencing symptoms 

two years after the incident 

● Seem to be parallels with other 

complex health problems such as 

long COVID or chronic fatigue 

syndrome 

● Red Hill Clinic established 

● DOD established a roster of exposed 
people 

● ATSDR medical record review 

● Additional support for medical 
providers 

● DHA and ATSDR working to establish a 
3rd party Registry 

Long-term Health Effects 
Actions Due to Health 

Study Results 

https://www.dvidshub.net/portfolio/1150559/kenneth-takada
https://www.dvidshub.net/image/7839635/tank-mains
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Plans for a Red Hill Registry announced 
January 9, 2024 

Thank you! 

We would like to acknowledge the Red Hill 
commuity who recognized a problem and fought 
for answers. 
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Questions? 
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