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DISCLAIMER

£

The views expressed in this presentation are those of the authors and do not

necessarily reflect the official policy or position of the Department of the Navy,

Department of Defense, or the U.S. Government.

Jet Fuel Contamination of a Hawaii Drinking Water
System: Red Hill Fuel Depot

The authors are employees of the U.S. Government. This work was prepared
as part of their official duties. Title 17, U.S.C., §105 provides that copyright
protection under this title is not available for any work of the U.S. Government.
Title 17, U.S.C., §101 defines a U.S. Government work as a work prepared by
a military Service member or employee of the U.S. Government as part of that
person’s official duties.

AOCOPM Presentation 22 March 2024
Alan Philippi, DO, MS

ion Statement A. Approved for public release: st

e NAVY AND MARINE CORPS PUBLIC HEALTH CENTER |1
AR, READIL S5 RGO PUBLE HEALTAACTION
0 1
Learning Objectives
1. Comprehend the November 2021 release of JP-5 jet fuel RED HILL BULK
into the Joint Base Pearl Harbor Hickam Drinking Water FUEL STORAGE
System and the subsequent health impacts. FACILITY
2. Recognize the limitations of evaluating health impacts and the « 20 tanks with 100 million
g;(fég:glljtlyeln predicting long-term health impacts from this gallons of fuel just 100 feet

above Oahu’s primary drinking

3. Outline the lessons learned and key takeaways from this Wajcer supply
environmental health exposure to inform future responses. « Built in the 1940s

« 2.5 miles mauka (uphill) of
Pearl Harbor with connecting
tunnel and pipes

* History of spills, three reported
releases from 2014 - 2021

4. Future steps being used to evaluate long term health effects from
this exposure.
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NOVEMBER 28-29,2021
IDENTIFICATION OF A PROBLEM

* Hundreds of calls to Hawaii
Department of Health (HDOH) Safe
DrinkingWater 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 Joint Base Pearl Harbor—
Hickam (JBPHH) water system
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JP-5 —— —
Benzene 0.2%
Toluene 0.1%
* Kerosene-like ___Xylenes 3.5%
ilitary jet fuel —=orneb 6%
military | Naphthalene 30%
* 1000+ different C5-C8Aliphatics 12%
constituents >C8-C8Aliphatics 68%
>C18-C32Aliphatics 0.0%
>C8Aromatics 9%
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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 aspiration pneumonitis
]
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No historical or experimental
model of this type of exposure

Short — Medium term exposure

to JP-5 jet fuel in drinking water
UNPRECEDENTED
EVENT? - -

How do we assess immediate
health impacts?
How do we predict long-term
health impacts?

NATIONAI

Technical |

No. 310 Permissible Exposure Levels

Clinical
Copyr
ISSN; 1556-365(
DOI: 10.3109/15

for Selected Military Fuel Vapors

m—

[ESIS
MILITARY MEDIC
SUBCOMMITTER ON PERMISSIBLE EXFOSURE, 1LEVELS
FOR MILITARY FUELS
Jel COMMITIEE ON TOXICOLOGY srmatitis
BOARD OX ENVIRONMENTAL STUDIES AND
TOXICOLOGY
COMMISSION ON LIFE SCIENCES
NATIONAL RESEARCH COUNCIL
! Department of N lianapolis, IN, USA]
2Department af N
SDepariment of E IN, USA USA
@ NAVY AND MARINE CORPS PUBLIC HEALTH CENTER 9
OIS READALSS RGO PUBLE HEALD: AETEN

9
HOW MUCH JP-5
DID PEOPLE GET
EXPOSED TO?
6 © ooswsmn I
11




The American Osteopathic College of Occupational and Preventive Medicine

2024 Midyear Educational Conference

PARTNERSHIPS
"" ":.':_'“ku‘ ""l’ FEDERAL STATE/LOCAL
EPARY g'f‘;‘;e:fvs;::di"“m' HDOH Safe DrinkingWater Branch (SDWB)
RISKCOMMUNICATION < e
US Navy HDOH Hazard Evaluation &
Emergency Response
* Complications of different messages (HEER)
Pl 8 UsAmy HDOH Solid and HazardousWaste
from different groups Branch (SHWB)

clear messaging

* HDOH tried to provide consistent,

DOD’s Defense HealthAgency (DHA)

HDOH CleanWater Branch (CWB)

USAir Force,Coast Guard,NOAA

HDOH Communications

Hawaii Department of Land and

o CDC/ATSDR/INCEH N
* Targeted public via news releases, TV (DaLllj\:;) esources
appearances, fact sheets, website and UsGs University of Hawaii Water
social media Resources Research Center

(UH-WRRC)
Hawaii Commission onWater
Resource Management
(CWRM)
Honolulu Board ofWater Supply (HBWS)

* Guidance for health care providers Hawail Congressional Delegation
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Contamination of Navy Drinking
Water System

November 20, 2021
Navy reports approximately 14,000

Jlons of water and JP-5 were released
from a cracked valve in a fre suppression

November 28, 2021

DOH receives first complaints of fuel-like
odors in drinking water. More than 800
complaints have been received to date

INTERAGENCY DRINKING WATER SYSTEMTEAM
(IDWST)

November 29, 2021
DOH issues do-not-crink advisory to
193,000 Navy water system users

December 6, 2021

DOH isues Emergency Order to
immediately suspend operations and
defuel the Red Hill storage tanks. The
Navy appealed the order in state and
federal court

Established December 17,2021
HDOH, US Navy,USArmy,and EPA
IDWST goals:

December 17, 2021
DOH, Navy, Army, and EPA enter into.
Interagency Drinking Water System Team
and begin months of work to test and

flush the Navy water system March 7, 2022

Defense Secretary Austin issues
memorandum announcing permanent
closure of Red Hill. DOD to provide a

plan by June 30 and commit to defuel

* Protect public health,safety and the environment

March 18, 2022
'DOH declares drinking water in last of 20

« Ensure access to safe drinking water

within a year
Zones safe. Long-term monitoring will o . S
continue for years « Sample and test drinking water consistent with a jointly agreed upon SAP
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Healthcare Provider Recommendations Fact Sheet

Defense
Public
FacT-SHEER Public:

o, 023422

Healthcare Provider Noverber 2021

Fuel Release at Red Hill

BACKGROUND
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Public Websites
18
https://www.atsdr.cdc.gov/sites/red-hill/index. html
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Participation
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14% Baseline
8% Follow-up

0 ~,0
O
2

2,289 Baseline
986 Follow-up

88% Baseline
90% Follow-up

of affected were affiliated

participants

submitted households with the military
surveys were
represented
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Poison Control Calls and Syndromic
Surveillance Emergency Department Visits
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CDC/ATSDR
Assessment of
Chemical Exposure
(ACE) Investigation

« January 7 — February 10, 2022
« Extensive Recruitment

* 2,289 participants

HEALTH IMPACT SURVEY
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Water Use Health Symptoms ~ Medical Care  Children Pets

FID Aok 55

e NAYY AXD MARINE CORPS PUBLIC NEALTH CENTER |10

BPROVING READINESS THROUGH PUBLIC HEALTH ACTION

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

switching water source

Hundreds of people reported new mental health
symptoms

Hundreds reported symptoms in pets

INITIAL RESULTS

[37% (853) sought medical care }

CDC/ATSDR ACE {

MMWR published 05/27/2022

wr/mm712lad.hem?s_cid=mm?7121a4_w
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SYMPTOMS REPORTED IN POISON CONTROL
CALLS AND EMERGENCY DEPARTMENT VISITS
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@ Unknown
Event was an "
MENTAL extreme source LII:IsXsttZr?te
HEALTH of stress perst
LONG-TERM %/ Roster vs Registry
HEALTH EFFECTS
i Experimental Models
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OVERALL HEALTH AT FOLLOW-UP

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

8 MONTH FOLLOW
UP CDC/ATSDR ACE
SURVEY RESULTS

55%  50% | 21%

{85% are still using an alternative water source

[Headaches, Anxiety, dry/itchy skin, fatigue ]

[50% reported worse mental health

reported worse
physical health
after the incident

reported worse
mental health
after the incident

kept from usual
activities for 14+
of the past 30

September 2022
health.hawaii gov/about/files/2022/1 1/ATS when compared when compared days due to poor
DR-Follow-Up-Survey-One-Pagerpdf to before to before health
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LIMITATIONS Strengths
Study -
design
DIRECT lw DHA sharing of syndromic surveillance data ]
Widespread Large IMPACTS OF
partner number of ACE
report nt ClEYImEL esponses DHA EpidemiologicAid for medical record review }
reported
symptoms
Timely data
Lackof for action DHA to fund 34 party health registry to include }
exposure data dical -d: - ¥S; i 1 d £ Is.
outreach Support for Providers including case conferences,
Barriers Continuing Medical Education (CME),tele-health
Toxicology consults
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WHAT’S NEXT

- /_‘ LINTREGISTRY * Tracking health effects

¢ ATSDR Public Health
AssessmentActivities

ATSDR Agency for Toxic Substances and Disease Registry

Division of Community Health Investigations (DCHI)

MANY AND MARINE CORPS PUBLIC NEALTH CENTER |30
PROVIG READIESS HRGUGH PUBLIC HEALTHACTION

30

Challenge of Persistent, Complex Symptoms

My ongoing symptoms are at follows, | would like answers to each question regarding each symptom individually

CHRONIC FATIGUE
BRAIN FOG

MIGRAINE MEADACHES

BALANCE DISTURBANCES

RANDOM TWITCHING IN VARIOUS AREAS OF MY BODY INCLUDING FINGERS
MUSCLE SPASMS

MUSCLE CRAMPS

SORE THROAT

STOMACH IRRITATION

NOT BEING ABLE TO TOLERATE EATING DESPITE BEING HUNGRY
NUMBNESS IN EXTREMITIES

FREQUENT NAUSEA

FREQUENT DIARRHEA

NEURCLOGICAL CHALLENGES

JOINT PAIN, RANDOM AND SUDDEN

ANXIETY ABOUT MANY THINGS RELATED TO MY HEALTH AND FUTURE NOW
DIZZINESS, FREQUENT, RANDOM, SUDDEN

PROBLEMS FOCUSING AND STAYING ON TASK, FREQUENT ALMOST DAILY
PROBLEMS WITH ATTENTION, FREQUENT

NARCOSES, FREQUENT AND SUDDEN

CONFUSION

NEUROPATHY

TROUBLE GRIPPING ITEMS.

DEEP, CONSTANT, INTENSE INNER EAR PAIN
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LongTerm Monitoring of the
DrinkingVWater System

WHAT’S NEXT
ENVIRONMENTAL

Defueling (99.5% complete)

Facility Closure

Aquifer recovery

Environmental Remediation
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Red Hill National Academies
Consensus Study Report

= Planned activity; contract task order pending
= VA and DoD collaboration
= Independent committee review of
health risks and clinical guidance
= Community involvement in process
= Scientifically rigorous, evidence-based
= Lengthy; anticipate two years to final report
= Independence critical to loss of trust in DoD

Example Report
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Parallels with Other Complex Problems (Long COVID)

Whole Health System Approach
to Long COVID
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REFERENCES
KEY LESSONS LEARNED
Clear and consistent communication ekt P O e Y
Engage expert resources early ooy . 2017 e
Ttransparen cy and data sharin g H.m..nepmmmel«::::a:;t:»::b;zi:uow.upme,mm Navy Water Contamination. Navy Water
Recognizing alternate agendas — i o
Remember the goal TarmoslenL M, Touh k.ot A (201) R Clnc Toiclogy. 525, 475489
PROTECTING HUMAN HEALTH AND
THE ENVIRONMENT
& € v E (3] ¢ Err e I3
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QUESTIONS?

Photos:Daniel Davila

alan.f.philippi.civ@health.mil

PUBLIC HEALTHACTION
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