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RED HILL BULK 
FUEL STORAGE 

FACILITY

• 20 tanks with 100 million 
gallons of fuel just 100 feet 
above Oahu’s primary drinking 
water supply

• Built in the 1940s
• 2.5 miles mauka (uphill) of 

Pearl Harbor with connecting 
tunnel and pipes

• History of spills, three reported 
releases in 2021



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

Slide Credit: Red Hill Registry

https://www.dvidshub.net/portfolio/1633449/luke-cohen




Source: Joint Base Pearl Harbor-
Hickam, Safe Waters website, Zone 
Map

Approximately
9600 Households

93,000 people 

Slide Credit: Red Hill Registry



Navy notifies DOH of 
release into surface 
water of Hotel Pier

Red Hill Fuel Spills

Jan 13
First Major Incident: 
~27,000 gallons of 
fuel spilled

May 6
Fuel leak (19,000 gallons) 

into fire suspension line 
causing pipe to slowly sag

November 20
14,000 gal of fuel from 
sagging pipe ruptures and 
contaminates Red Hill well

March 7
Plans to defuel Red Hill 
facility approved by the 

Pentagon & drinking
water declared safe by 

DOH throughout March

2014 2015 2020 2021 2022 2023

October 16
Defueling efforts begin

November 19
Crews 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 
on Consent 

Mar 17 & Jun 2

Slide Credit: Red Hill Registry





Nov. 20, 2021: 
Jet Fuel Water 
Contamination >14,000 gallons



NOVEMBER 28-29, 2021 
IDENTIFICATION OF A PROBLEM

• Hundreds of calls to HDOH Safe 
Drinking Water Branch reporting 
fuel-like odor in drinking water and 
health symptoms

• Hawaii Poison Center received 30 
calls and identifies a “sentinel event”

• November 29, 2021 – HDOH issues 
“Do Not Drink” health advisory for 
the Navy’s JBPHH water system



JP-5

• Kerosene-like 
military jet fuel

• 1000+ different 
constituents

• Additives

Contaminant Estimated Concentration

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%



SYMPTOMS FROM EXPOSURE TO PETROLEUM 
HYDROCARBONS IN DRINKING WATER

• Stomach upset, nausea, vomiting 
and diarrhea

• Lightheadedness, headache and 
difficulty concentrating

• Skin irritation, redness or peeling 
skin

• Difficulty breathing, coughing 
and a pneumonia like syndrome



ENVIRONMENTAL 
& PUBLIC HEALTH 

RESPONSE

Communication

Partnerships

Federal Support

Outreach to Providers



RISK COMMUNICATION

• Complications of different messages 
from different groups

• HDOH tried to provide consistent, 
clear messaging

• Targeted public via news releases, TV 
appearances, fact sheets, website and 
social media

• Guidance for health care providers



GUIDANCE FOR 
HEALTH CARE 

PROVIDERS

December 9, 2021 Drinking Water Petroleum 
Exposure; Health Care Provider Evaluation and 
Treatment Guidance 
https://health.hawaii.gov/about/files/2021/12/Medical-
Advisory-Drinking-Water-Petroleum-Exposure.pdf

January 25, 2022: Notification of DOH-ATSDR 
Health Impact Survey 
https://health.hawaii.gov/docd/files/2022/03/Medical-
Advisory_Navy-Water-System-Contamination-DOH-
ATSDR-Health-Survey.pdf

March 11, 2022: Biological Monitoring related to 
Petroleum Exposures in Drinking Water 
https://health.hawaii.gov/docd/files/2022/03/Medical-
Advisory-Chemical-Screening-aka-Biological-Monitoring-for-
Exposures-to-Petroleum-Hydrocarbons-in-Drinking-
Water.pdf

https://health.hawaii.gov/about/files/2021/12/Medical-Advisory-Drinking-Water-Petroleum-Exposure.pdf
https://health.hawaii.gov/docd/files/2022/03/Medical-Advisory_Navy-Water-System-Contamination-DOH-ATSDR-Health-Survey.pdf
https://health.hawaii.gov/docd/files/2022/03/Medical-Advisory-Chemical-Screening-aka-Biological-Monitoring-for-Exposures-to-Petroleum-Hydrocarbons-in-Drinking-Water.pdf


PARTNERSHIPS

FEDERAL STATE/LOCAL

EPA R9 On-scene Coordinators, Office of 
Water, Communications, plus HDOH Safe Drinking Water Branch (SDWB)

US Navy HDOH Hazard Evaluation & Emergency 
Response (HEER)

US Army HDOH Solid and Hazardous Waste Branch 
(SHWB)

DOD’s Defense Health Agency (DHA) HDOH Clean Water Branch (CWB)

US Air Force, Coast Guard, NOAA HDOH State Laboratory Division (SLD)

CDC/ATSDR/NCEH Hawaii Department of Land and Natural 
Resources (DLNR)

USGS
University of Hawaii Water Resources 

Research Center (UH-WRRC)

Hawaii Congressional Delegation Hawaii Commission on Water Resource 
Management (CWRM)

Honolulu Board of Water Supply (HBWS)



MHS – INITIAL 
MEDICAL 
RESPONSE



ADDITIONAL DOD PUBLIC 
HEALTH RESPONSE ACTIONS

• Joint Health Services Working Group

• DOEHRS

• Water Delivery (~20,000 gal per day)

• Temporary Housing for over 4000 
families

• Communication Materials 

• Red Hill Clinic 
https://www.cpf.navy.mil/Portals/52/Downloads/JBPHH-Water-
Updates/Resident%20Resources%20Guide_Final%20Version.pdf?ver=SHSRVFQR3cftjHNKmEOfFA%3d%3d
&timestamp=1641881712721

https://www.cpf.navy.mil/Portals/52/Downloads/JBPHH-Water-Updates/Resident%20Resources%20Guide_Final%20Version.pdf?ver=SHSRVFQR3cftjHNKmEOfFA%3d%3d&timestamp=1641881712721






CDC/ATSDR 
Assessment of Chemical Exposure (ACE) Investigations

HEALTH IMPACT SURVEYS

• #1: January 2022
• #2: September 2022

Water Use         Health Symptoms     Medical Care      Children         Pets 



87% of participants reported symptoms with 80% of 
those reporting improvement in their symptoms after 
switching water source

37% (853) sought medical care

Hundreds of people reported new mental health 
symptoms

Hundreds reported symptoms in pets

Majority received information from online sources 

CDC/ATSDR ACE 
INITIAL RESULTS

JAN/FEB 2022

MMWR published 05/27/2022
https://www.cdc.gov/mmwr/volumes/71/
wr/mm7121a4.htm?s_cid=mm7121a4_w

https://www.cdc.gov/mmwr/volumes/71/wr/mm7121a4.htm?s_cid=mm7121a4_w


SYMPTOMS REPORTED IN POISON CONTROL 
CALLS AND EMERGENCY DEPARTMENT VISITS 



80% of participants reported symptoms in the last 30 
days with 65% convinced related to the water 

Headaches, Anxiety, dry/itchy skin, fatigue

85% still using an alternative water source

50% reported worse mental health 

Massive concern and frustration with 
communication, transparency and trust

8 MONTH FOLLOW 
UP CDC/ATSDR ACE 

SURVEY RESULTS

September 2022
health.hawaii.gov/about/files/2022/11/ATS

DR-Follow-Up-Survey-One-Pager.pdf 



OVERALL HEALTH AT FOLLOW-UP

reported worse
mental health 
after the incident 
when compared 
to before

reported worse
physical health 
after the incident 
when compared 
to before

kept from usual 
activities for 14+
of the past 30 
days due to poor 
health

55% 50% 21%



MENTAL 
HEALTH

Event was an 
extreme source of 

stress

Likely to be 
persistent

Significant reports of mental health 
impacts in health impact survey, DOH 
complaints and observed in callers, on 

social media



LIMITATIONS

Study 
design

Convenience 
sampling

Self-
reported/parent 

reported  
symptoms

Lack of 
exposure data

Outreach 
Barriers

Widespread 
partner 

engagement 

Large 
number of 
responses

Timely data 
for action

Strengths



Abbreviations: Assessment of Chemical Exposures (ACE), The Economic Research Organization at the University 
of Hawaiʻi (UHERO), Defense Centers for Public Health-Provisional-Epidemiology Data Center (DCPH-P-EDC)

Reported Health Effects

Study Dates Sample size Data collection

ACE 1 Jan 7–Feb 10, 
2022

2,289 survey/interview

ACE 2 Sep 2022 986 (from ACE 1) survey

ACE 3 Feb 2023 653 Medical records

UHERO Jan 2024 174 (from ACE 1 & 2) survey

DCPH-P-EDC Nov/2020 -
Dec/2023

44,373 (Red Hill), 
59,499 (Comparison)

Medical Records



WHAT’S NEXT – HEALTH

• NASEM 
• Red Hill Registry
• ATSDR Public Health 
Assessment Activities



WHAT’S NEXT  
ENVIRONMENTAL

Ongoing Monitoring of the 
Drinking Water System

Facility Closure

Aquifer recovery

Environmental Remediation







QUESTIONS?
diana.felton@doh.hawaii.gov

mailto:diana.felton@doh.hawaii.gov
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