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Oi1l Well Fire Health Risk Assessment

+ Identify Contaminants Produced by Fires

+ What Concentrations of Contaminants are at
Troop Receptor Points?

» What are the Health Risks (Cancer and Non-
cancer) from Exposure to Various Contaminants?

* Conduct “Classic” USEPA Superfund HRA

| busacHREM Z72
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Health Risk Assessment Methodology

* Exposure Assessment
+ Toxicity Assessment

+ Risk Characterization

Exposure (Intake) Assessment

+ Inhalation
+ Dermal Contact
+ Incidental Ingestion

+ Reasonable Maximum Exposure
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Toxicity Assessment

+ Slope Factor - Carcinogenic Risk

» Reference Dose - Non-carcinogenic Risk
— Chronic and Sub-chronic

+ Weight of Evidence
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Risk Characterization

+ Carcinogenic Risk = Intake X Slope Factor
— USEPA Acceptable Range (1E-04 to 1E-06)

+ Non-Carcinogenic Risk = Intake / Reference Dose
(Hazard Quotient)
— USEPA Acceptable Level (1)

— Segregate Chemicals by Mechanism of Action / Target
Organ

+ Total Risk
— Additive for Chemicals and Pathways

Risk Values Composition

Risk Values

Sampled Modeled

- Inhalation Inhalation

— Ingestion

L1 Dermal
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Human Health Risks

* Predicted Outcomes (population based)
+ End Pomts

— Cancer
— Non-cancer
» Verification
— Biologic Surveillance Imtiative (BSI)
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Oil Fires Extinguishment Chronology
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Environmental Samples Collected

* Ambient Air: 4,019
* Surface Soil: 200
* Industrial Hygiene: 600
+ Radiological (air): 200

(gross alpha and beta-gamma)
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| ANSACUEDM

ANAILYTE NUMBER COLLECTED

Poly Aromatic Hydrocarbons 437
Volatiles 803
Acid Gas 487
NOX 86
SOX 20
OZONE 92
Mercury 191
Metals 803
TSP 224
PMI10 591
Radiological 215
TOTAL 4019

Sampled Pollutants of Concern

Volatile Organic Compounds
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Sampled Data — Volatile Organics

Camp Contaminant Average (ungS}

Name Benzene Toluene Xviene
Khobar 4.25 12.50 11.10

Doha 3.35 22.80 2.2
AF Hosp 2.65 19.30 1.70

| ASMSACHRDER o
Sampled Data - Particulates
Average Maximum Maximum
CamE MName PM10 Conc (ug.‘mS) PM10 Conc (ug.‘mS] TSP Conc (ug!m
hohar 186 1354 1148
Doha 194 1208 [,
Majority — Sand based particulates
Silica and Calcium
Minimal — Carbon/Soot
| £5MSACHPER )
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Sampled Data — PM,/Metals

Camp Average Conc (ug/m3) Average Conc {ug/mi3)
Name Vanadium L ead
Doha 00138 0.19
June Nov June Nov
0.023 0.0074 0.13 0.26
Khobar 0277 0.37
June Nov June Nov
0.072 0.005 042 0.29

| £2MSACHPER] 07
Personal Sampling
ANALYTE NUMBER COLLECTED
Poly Aromatic Hydrocarbons 229
Dust 28
Coal Tar Pitch Volatiles 208
Volatiles 196
Acids 27
80,/NO, 40
TOTAL 785
| IR TR )
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Soil Sampling

» Sampling sites co-located with air sampling sites

Sample Collection

— Surface Composites
— Random

— Multiple Collections

» (Contaminants of Concern
— Polycyclic Aromatic Hydrocarbons
— Metals

| ANSACUEDM

Results / Summary

+ Incremental vs. Absolute (Total) Risk

— Incremental = Oil Fires
— Absolute = il Fires + Industrial + Vehicular + Natural
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Non-Cancer Comparison
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Radiological Sampling -1991

* Gross a, and  Measurements
» Assessment of Air Samples (217 filters)
* Gross o as a screen for DU

» Background Samples from KKMC and
Riyadh

» Assessment of Camp Doha Filters Post Fire

» [evels Lower than for Fuel Oil Combustion
in U.S. to Produce Electricity

| LSACHIREN]

Biological Surveillance Inttiative

* Pre, During, and
Post Deployment
Surveillance (11%
ACR)

— Questionnaires

— Blood and Urine
Metals

— Blood VOCs

— PAH-DNA Adducts

| £3LSOCHPRM
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| ANSACUEDM

External Peer Review

USEPA * DVA
HHS CDC&P

NOAA/ARL » NIST
NIEHS » NRC
ATSDR « DOD

NSF

| GNSACURDM
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Collaborative Efforts

+ Epidemiological studies with VA and other
researchers

» Gulf War veterans’ ALS (Lou Gehrig’s Disease)
Study

+ Harvard/Temple Univ. Study of Kuwaiti Citizens
+ Johns Hopkins Univ. Study of Saudi Citizens

+ Boston Environmental Hazards Center

"?!““

» Public Laws -
PL 102-190 (SEC. 724?#6015‘m hom*e\posuw to
o1l well fires in Operation Desert Storm) e B
PL 102-385 (SEC. 702; bul_gntlhg research using Lseep
Health Registry) b
» Troop Exposure Assessment Model (TEAM)
- Integrate GIS technology
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* Questions?

» Dr. Jack M. Heller, Director, Health Risk
Management, 410.436.5244

Hazard Quotient Meaning

+ HQ>1.0
— Ifa population were exposed to the contaminant(s)

under the conditions assumed in the exposure
assessment, then some members may develop adverse
health effects (more likely in the most susceptible
members). As the frequency / magnitude of exposures
exceeding the RfD/RFC increase, the probability (and
severity) of adverse effects in the population increases.

+ Rusk Affected by Severity of Toxicity End Point

| GNSACURDM
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Excess Cancer Meaning

¢ Cancer Risk = 3E-05

— If one hundred thousand people were exposed to the
contaminant(s) under the conditions assumed in the
exposure assessment, then there may be as many as
three additional cases of cancer (in addition to the
number expected from the background/historical rate)

during the course of a lifetime.

+ Affected by Class of Carcinogen

| ANSACUEDM






