DEFENSE HEALTH BOARD

DHB

MEMORANDUM FOR: SURGEON GENERAL OF THE ARMY, LTG ERIC B,
SCHOOMAKER, MD, PHD

SUBJECT: Defense Health Board Review of the U.S. Army Center for Health Promotion and
Preventive Medicine Assessment of Sodium Dichromate Exposure at Qarmat Ali
Water Treatment Plant

EXECUTIVE SUMMARY

At the request of LTG Eric B. Schoomajer, the Surgeon General of the Aomy, the
Defense Heatth Board (DHB) conducted an extemal review of a U.8. Army Center for Health
Promotion and Preventive Medicine (USACHFPM) occupetional and egvironmental heaith
asgessment conducted in 2003 at the Qarmat Ali Water Treatment Plant (WTP) in Basra, Iraq to
address a potential sodivm dichromate exposure to United Statss militery service members. The
DHB was asked to opine on whether the medical evalnations copdacted by USACHPPM were
compehengive and appropriate to address the potential exposure of U.S. military and
Department of Army civilian personnel to sodivm dichromate, 10 identify lessons leamed, and to
provide recommandations for improving the Department’s policics anid procedares,

‘The DHB Military Occnpational and Environmental Health and Medical Surveillance
Subcommittee reviewed the clagsified final repart, “Deployment Cccupational and
Eovironmental Health Survey and Operational Health Risk Assessment, Qarmat Ali lndustrial
Water Treatment Plant, Basma, Iraq” which inclnded sxposure, medical, epidemiologic, and
health risk assessments, as well as information pertaining to health communication efforts
undertaken by the USACHPPM Occnpational and Environmental Health and Safety (OEHS)
Team.

The Subcommittee found the risk assessinent timely, comprehensive and appropriate for
the potential risk posed to the service memnbers. The comprehensive environmental heaith
assessment including soil and air sempling conducted within weeks of first notification revealed
minimal levels of Chromium (Cr) (VD).

Members of the Indiana National Guard, the cohort considered at highest risk, received
medical assessments within approximatefy 30 days of last potential exposure and inclnded
biological monitoring for chromium sxposure in whole biood, phyeical examination, medical
history, and a s¢veral routine periodic tests. Whole blood chromiwm ievels were consistent with
published results for the general U.S. population, and were lower than those for groups with
known occupationg] exposures.

Prevestive measures were well-planned and satisfactorily executed. Risk communication
efforts focused on service members and other stalcsholders and employed multiple venues and
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formats, including town hall meetings and a sexies of seven health risk communication fact
sheets.

While the Sebcommittee fornd US ACHPPM met or exceeded the standard of practice for
occupational medicine in regard to the exposare assessment and medical evaivation, they also
identified areas far improvement that were both specific to the Qarmat Al assessmeat and
general

Speeific:

1. Service members who participated in the field investigation or who had potential for
exposure shonld recetve assessnent results 2¢ soon as they are avaflable. Risk
commupiration elforts should reinforce the following findings: while envircurnental
contamination may be present, all available evidence indicates Jow levels of personal
exposure; a Inck of evidence of hazardous levels of absorption and of medical effects
(aside from respiratory irritation which is common in the desert environment); as
well as no expectation of any future adverse health cutcomes. Soldlers who were
stmilarly exposed but were not studied should be reassured that these results apply
to them as well. While nnlikely, it cannot be negated that there is a poasibility that
some determinant (for example an umosual job duty, personal habit, or exposure
before site remediation) might entafl a higher exposure that was not detected in the
evalnations conducted, For that reason, informaiion about this episode shonld be
canveyed to appropriate medical care previders and added to the permanent
record.

2 CHPPM should conduct an asyessment as to whether individuals with potential for
exposure recelved and understood the resalts and implications of information
provided to them regarding this assegsment,

3. The final report should be redacted and declassified and disseminaied to all those
with a peed to know its content.

4. 'The Qarmat Ali assessment provides an excellent ease study for future training
purposes.

5. A debriefing should be arranged to include representatives of all “silos” involved,
This includes several state National Guard units, the contractor, and those
responsible for local public health % insure that information about this episode is
fally shared.

6. For each individual potentially involved, ap enfry should be made in the service and

miedicil record to indicate the individasl’s persomal participation, personal health
information generated in the course of the investigation, and synopsis of the

investigation.

2
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7. A simple registry should be established that includes fhe names and personal
jdentifiers of each individual involved in this episode inclnding information on
potential exposure and persons! health information generated in the course of the
Investigation. This emall regisiry may be usefol in the futare for confirming service
at Qarmat AN as well as providing the basis for follow-up studies should there be a
need.

Generai:

1. The method for anticipating industrinl hazards in-theater, incinding hazard
recognition training for soldiers and commanders; in-theater capacity for initiai
{nvestigation; expertise in health communication; and reserve capabilities to do
more compreheasive and thorouph ipvestigations, must be maintajined.

2. An assessment should be conducted in order to datermine if there are adeguate
numbers of available experts in areas sach as indnstrial toxicology and
epldemiofogy. Impediments should be identified and remedies implemented.

3. Facilitated and timely access to and availability of civilians with substanfial
professional experience and expertise should be ensared,

4. An external advisory cormmittee should be established to Lacilitate access to
cousaltation on risk assessment if needed. Activities wonid include providing advice
as requested while certain assessinents are being conducted as well as post hoc
reviews of completed aspeszments as requested.

5. Exposure avoidance training for soldiers at all yanks shoald be reviewed and
evaluaied to enstire effectivensss and maintenance of an appropriste balance
between these hazards and the reiatively more traditional militory basards.

6. Efforts nmst be made to address the impact of organizationsi silos on the
identification and mitigation of environmental risks in opexational settings. Given
that joint and combined natore of modern warfare operations, organizational silos
consisting of various entities such as nation’s armed forces, those from multiple
nations, civilian contractors, and residential civilians are a given. However, some or
all of these entities may all be involved iy the smme exposure event and could benefit
from an all-incinsive approach to risk assessment. Approaches employing
appropriate bridging techniques across silos risk cohorts should be assessed.

7. The system for classification of documents related to health relatesl matters shonld
be modified in order to better balance the need for security with the need to
facilitate more thmely dissermination of resulis to those that have a need to know.

3
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i.  Fact Sheet: Health Rizk Facts Related to Sodium Dichromate at Quumat Ali Water
Treatment Plant, Basrab, Irag, 29 October 2003, Commander, U.S. Army Ceater for Health
Promotion and Preventive Medicine-Burope.

j.  Pact Sheet Update on Sodium Dichromate Exposure st Qarmat Al Water Trestment Plant
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Army Center for Health Promotion and Preventive Medicine.

BACKGQROUND
Assecsmant Process

In 2 memorandom dated October 6, 2008, the Surgeon Generzal of the Anny LTG Eric B,
Schoomaker requested the Defense Health Board (DHB) review an Occupational and
Environmental Health (OEH) Assessment condneted by the United States Amy Centey for
Health Promotion and Preventive Medicine (USACHPPM) in response to chrozminm
contamination at the Qermat Ali Water Treatrnent Plant fraq in 2003, during Operation Iragi
Freedom. Specifically, the DHB was charged to assess the adequacy of the occupational
medicine standard of practice provided and comment on the validity of the assessment
conclusions.

Dr. Gregory A. Poland, DHB President, assigned the review to the DHB Military
Occupationsl and Eavironmental Health and Medical Surveillance Subcommittes, chaired by
William B. Halperin MD, MP'H, DiPH, end requested a responss within 60 days. The
Snbeommittee held meetings and 2 teleconference in October and November 2008, including 2
review of the classified risk assessment, “Deployment Occopational and Environmental Health
Survey and Operational Health Rigk Assessoent, Qarmet Ali Industrial Weter Treatment Plent,
Basra, Iraq Septeraber 30 to November 2, 2003." The report with all appendices was made
available to Subcommities mensbers and questions were answered in an oper and forthcoming
mannes.

Site

Qarmat Ali Industrial Water Treatment Plant Jocated in Basra, Iraq prodnces industrial
water for use in ¢il production, and does not produce potsble water. The site is in an urban area,
enclosed by a petimeter fence, and consists of several stractures lacking sleeping or living
quarters; it was ransacked and pot functional when secured by U.S. military forces.

The site was visibly contaminated by sodinm dichromate, a corrosion suppression agent asad in
the water freatrent process. Sodinm dichromate, the exposure agent in this assessment, is an
inorganic compound containing hexavalent chromium known to be toxic and carcipogenic to
humans and animals. Subsequently, the exposure agent will be referred 10 as hexavaleat
chromium in this report.

Four groups worked at Qarmat Ali during the times of concern: Kellogg, Brown, and Root
{(KBR), a U.S. based company contracted to restore the plant to operative status; ths U.S.
National Guard units from Oregon, South Caroling, and Indians, who provided personal security
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to KBR; the British military previously present at the site to secure the area; and Iraqgi civilians
hired by KBR to assist in the restoration effort. In adidition, there is some soggestion that
wvili y routinely by outside : §

Chronelogy

In 2003, Army personnel were assigned to provide security for the EBR workers
restoring the industrial-grade water treatment facility at Qarmet Ali, Basra, Iraq. In the summmer
of that year, contract work ctews and safety personnel identified sodjum dichromate as a
potential occupational hazard in the work environment. Several Army soldiers reported to the
supporting military medical facility and inquired about the potential health risks posed to them as
security detail, Concurrently, KRR initiated containment of the contaminated site and conducted
environmental sampling. In-theater military occopational and environmental health gpecialists
addressed the health concems of the military units at a local “town hell” meeting. Additionally,
medica) evalnations were conducted for all personne] present at that tims to include the Indiana
Army Reserve National Guard and Department of the Army civilians, and included a medical
history, physical examination, puimonary function test, chest x-ray, urinalysis, hematology, and
a whole-blood total chromitm connt. Al available findings were provided to soldiers for
inclusion in their medical recond,

Of the 161 poteatially-exposed soldiers and Department of Defense (DoD) civilians, 137
were evaluated. No findings indicative of acute hexavaient chrominm exposure were identified.
Fact Sheets for bealth risk communication wese developed and provided to the soldiers at the gite
and to appropriate command authorities.

Resuits of the total chromium blood tests were received later and were marginally sbove,
at, or below the detection limit of the test method. Pinal after-action reports were prepared and
submitted to command anthaorities. Approximately five months elapsed from ths initial
awarsness of a potential occapational health risk to dissemination of the final written report.

Principlas of Risk Assessment/Environment Assesspient

Risk Asgessment is basad upon exposure assesyment including the identification and
quantification of exposure, and assessment of potential risk based upon prior knowledge of dose
response relationships. The principles of Environmental/Occupational risk assessments are
based upon an extensive body of knowledge which bas jdentified ard provided repliceble
findings sopporting relationships between exposure(s) and outcome(s). Exposure assessment
inchudes, but is not limited to: collection of materials and specimens, for example urine or blood,
from potentiaily exposed individuals in adequote quaptities to address current and feastble
questions concerning exposarc/response relationships; and the collection of information from
these individoals on the timing, extent, and plausible responses to the exposure(s) which are
independently verifiahle whenever practicahle.

Risk assessment depends npon analyses of the exposure assessment data utilizing
recognized laboratory and epidemiologic methods. These apalyses must, by design, incorporate
what is known or at least plansible, about sources of variability for both exposure and response
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data, With respect 10 human exposure, age and gender of the potentiaily-exposed are likely to be
important, Analysis of the materials/specimens collected is affected by time between collection
gﬁmﬁ@qu@nmofwmgammmmﬂy the

The end product of the interpretation of findings of the above analyses is a scientifically-
defensible measure (estimate) of risk(s) for the exposed individuals given the limitations of both
measures of exposure(s) and response(s).

SPECIFIC FINDINGS

Exposure Assessment

KBR health, ssfety, and environmental (HSE) personnal identified elevated hexavalvent
chromium concentrations in various locations of the water treatment plant; subsequently, KBR
staff encapsularad various soil areas with a layer of liquid asphalt and looss gravel aggregate, and
collacted geperal area air samples and more linrited breathing zone air samples before and after
containment messures, Results indicated minimal exposure to airbomne bexavaleat chromimm.
Limited air monitoding by a British Force (BRITFOR) Envirommental Moaitoring Team after
containment measures also found minimal exposure to hexavalent chrominm. Comprehensive
soil and air samypling on and around the Qarmat Ali Water Treatment Plant by the USACHPPM
Special Medical Angmentation Response Team-Preventive Medicine (SMART-PM), focusing
on occupational and environmental health and safety (OEHS) found elevated hexavalent
chromiuwm Jevels in sail particularly at offsite locations, General aress and breathing zooe air
samples detected no hexavalent chromium.

Medical Assessment

The madical assessmnent consisted of two parts: biologicat monitoring for total chromium
(representing both hexavalent chromium and trivalent chromdum counts, the latter being
congiderzbly less toxic) and involved the testing of whole blood 85 well as a physical
examination including medical histoties fo assess the possible adverse consequences that could
result from acme hexavalent chrominm exposure. In addition to these exposnre-specific medical
tests, several routing periodic tests not specific to hexavalent chromium exposure were also
conducted, such as pulmonary function tests and chest x.rays.

The choice of test for the hiologic momitoring for total chrominm was a pivotal decision.
Briefly afier absorption through inhalation, ingestion, or dermal pathways, the resuiting
hexavalent chromiom compounds can be found in serwm, urine, or blood cells, ' Where
hexavalent chromium will be found, if at all, depends on the timing of the sampie collection vis-
d-vis the time of exposure. In this investigation, hexavalent chromium was appropriately sought
in whole blood fo incinds red blood cells, rather than in serumn ar urine whete its sbsence would
be expectsd, since tegting was done approximately one month after the end of potential exposure.

The whole blood test results for total chromivm revealed generally low Jevels consistent
with published results for the gencral U.S, population. The results were lower than published

4

FOLA Requested Record #FA-09-0113
Reteasod

sodd by
Page 44 of 780




Defense Health Board Review of the U.S. Anmy Center for Health Promotion apd Preventive
Medicine Assessment of Sodium Dichromste Exposure at Qarmat Ali Water Treatment Plant -
DHB 2008-06

results for gromps with known occupational expostire. Nooe of the results were substantially
clevated; however, some ragults were in excess of background levels for the general poputation.
This finding did not correlate with self-reported time on the site. Peer-reviewed findings indicate
that in similarfy-exposed populations, if total chromium values for some members of the
population are slightly higher than those of others, the results are most often due to differences in
trivalent chrominm, which is influenced by factors such as diet and exercise, and not due to a
difference in hexavalent chromium levels,

Hasl even a subset of the. results demonstrated substantial elevation, it would have been
cssential 1o assess other information, such as specific job dnties, to determine if a snbset of the
popuiation had evidence of greater exposure due to & common characteristic. In retrospact, given
the absence of excessive total chrominm levels in the samples accprired, it seems appropriete to
have a limited epidemiologic analysis conducted for basic charactatistics such as astimated time
spent at the field sits,

Phyzical examinations and medical histories did not reveal Sindings that would potnt
specifically to excessive scute hexavalent chromiom exposure. Such outcomes would have
included pasal ulceration and /or perforstion and characteristic skin ulcars. The extensive wsting
of the soldiers did reveal a substantial prevalence of reports of respiratory gact imitation.
However, the prevalence of imitation is reported to be consistent with the experience of other
soldiers in the desert environment. The lack of results indicating excessive absorption of
bexavalent chrominm (for example, throngh biological monitoring) farther supports the
prevalence of respiratory imvitation not being related to potential exposure. In retrospect, even
though bielogical monitoting levels wers not excessive, it may have been revealing or reassuring
to have known whether a difference in clrominm levels was present, albeit low, in regard to
setvice members who reported respirstary fitation.

Medical testing was imited to members of the Indiana National Guard and Department
of Army oivilians oa site and was not conducted among members of the Oregon or South
Carolina National Guard who were no longer at the site. Had the testing of the Indiana National
Guard pointed to excessive exposure and/or wostisome phygical signs or symuptoms, it would
bave been reasonable to assess the other gnard units. However, the essentially negative results
for the Indiana National Guard led to & pragmatic and reasonable decigion not to extend tegting
and medica] examination to the other Guard contingents from Oregon and South Caroling. We
infer that the decision not to test other units which had previously been at the sits was aiso
related to the declining ability of biologic monitoring tests to detect hexavalent chromiom as
weeks and months pass.

Biclogical monitoring and medical testing of civilian contractors, the militery of other
nations, or of civiliang who traversed contaminated areas outside of the perimeler fence, were not
condneted ag part of this field evaluation given the scope and mutharity of the SMART-PM team.
Given that remediation efforts were greater inside the pecimeter fence than outside the fence, and
that the length of exposure was time-limited for military units but may be extendad for civilians
in the area, it is possible that more extepsive evidence of exposure may be found in the civilian
population.
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Epidemiologic Assessment

Results of the medical evaluations were summarized and displayed as sample popu{aﬁon
means or propartions. Some line listings for specific variables (total ch:t{mmgx) were pr_ov:ded
Minimal descriptive epidemiologic assessment was displayed. No analytic epidemiclogic
analyses were displayed.

Health Risk Assessment

The health risk assessment for Qanmat Ali Water Treatment Plant wes designed to
estimate the levels of risk for military personmel Jocated at the site both pre- and post-
encapsulation. Measures of exposure variables (for example, duration, frequency, and
description of duties performed by thess personnel) wers ascestained. Effects of these vaziables
oD exposure assessment were provided. Estimates of risk were incloded in light of the exposure
variables for both carrent and praviously exposed personnel. Statements of confidence in these
cstimates are stated as “medivm” for current exposures aod “low™ for past exposures.

Health Risk Communication

An initiai town hall meeting was held on September 21, 2003 at the Qarmat Al Water
Treatmeat Plant. Stakeholders included soldiers from C/1-152 Indiana Battalion (IN BN) and
the U.S. Army Forces Central Command (USARCENT) - Kuwait Surgeon in collaboration with
the Coalition Foross Land Component Comumnand (CFLCC) Surgeon Office. An initial fact sheet
regarding health effects from sodium dichromate and hexavalent chrommium was distributed and
general health risks ware discussed. Also, futre steps were outlined regarding the exposure
assessment aod the plan to offer a medical examination. An additionsl fact sheet was
subsequently provided which addressed specific questions from the initial town hall meeting.
Additiopal town ball meetings with units in the local CFLCC area of responsibility were held
between October 30 and November 2, 2003 with praviously potentially exposed. guard force
units who provided security at the Water Treatment Plant priar to June 20, 2003. Individuals
were asked to complets an exposure and symptom questionnatre, the resvlts which were
available to be placed in individual medical records for future reference, along with a fact sheet
for medical providers. For those potentially exposed security force units in distant areas of
respongibility, a provider information packet was given to the CFLCC Surgeon Office to be
forwarded to the medical point of contact in each area of responsibility, as part of the
administration of the exposure and symptom questionnaire.

For soldiers from C/1-152 IN BN medical evaluations were conducted at the Kowait
Army Health Clinic, During the individual medical evaluations, one-on-one clinical health
communication was provided by the health care provider to the soldier. All available results
were included in the soldier’s permeanent medical file.

Overall, seven health risk communication fact sheets were issued regularly in 2003
expiaining the exposure assessment and medical evaluation program. Additional fact shests
from the Veterans Health Adminisgration and the USACHPPM were issved in August and
September, 2008, respectively.

é
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Activism

In light of the conditions under which the Qaymat Ali Water Treatment Plant OEHS
Team perfonined their duties, they are to be highly commended, The team was tasked to
complete an OEH sorvey and risk assessmeat of the locations that included eavironmental and
occupational health sampling of the contaminated site and clinical medical exams of the
members of both the military security forces and Department of Army Civilians (DACs)
assigned to the site. Within a matter of approximately four weeks (Septexnber 29 — October 30,
2003) the team under the leadership of LTC Mark Lovell, Cceupaticnal Medicins physician,
Team Leader, and Maj Thomas Delk, industrial hygienist, Assistant Team Leader, both with
USACHYPM - Europe provided outbdefs to MG Speakes, Deputy Commander CFLCC on
preliminary OEHS and medical evaluation findings, conclusions and health risk manegemeat
recommendations. On September 19, 2003 access to the site was restricted, and on October 17,
2003 all coalition personnel entering the restricted areas had to be wearing personal protective
equipmept (PPE). The timeliness of the team’s response and the preventive measures taken are
landatory.

Information/Communication Silos

Numerous agencies, organizations, and contractors were involved in differeat activities in
Basra, Iraq. Qarmat Ali is physically in the British Area of Responsibility (AOR). The Army
Corps of Engineers with contractor suppost were responsible for restoring the plant online. U.S.
Army units ander U.S. Central Command (CENTCOM) provided security support. Special
Medical Angmentation Response Teams {from cutgide the AOR) were deployed to sappart
CENTCOM occupational health and safety in-theater personnel Specialized clinical Isboratory
support sexvices wese provided by DoD units in the 1).S. The operationsl eavironment required
classification of information, restricting flow of information. Separate control and command of
these entities also perpetuated having silos of responsibility for health and safety at the same
worksite and lilsly impeded cross-gilo collaborative efforts in informstion gathering, evaination,
and intervention.

Dissemination of Results

The results of this investigation are relevant to others who served at this particular site
and 1o others who worked at similar sites elsewhere. Health Communications were directed to
otber units at this gite. The Subcommitiee did not asgess the effectiveness of communication to
coalition forces or the civilian population responsible for similar industrial facilities elsewhere or
10 anthotities responsible for civilian heajth,

U.S. soldiers, contractors, and civilians may eaconater plants similar to Qarmat Ali or
other indnstrial facilities that involve potentisl exposures to other hazardous agents. The
Suboommittee did not assess the sffectiveness of (he dissemination of the investigation®s
findings to other military units regerding the more general issue of avaiding industrial hazards in
an active war theater.
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Issues of Support and Training for Field Investigations and Real-Time Consuliing

It is inevitable that military units will encounter potentially hazardouns industrial sites
during combat operations. The hazards encountered may pose risks of infections disease,
poisonings from industrial toxins, or injuries. Minimizing illness and injory from these sources
or fram the concomitant battle hazards requires not only the usual industrial hygiene approach
(for example, anticipation, recognition, evaluation, intervention), but also a judicious approech
that balances the costs and benefits of incutring exposure at an industrial site and avaiding
hazards of the battle eovironment, Restated, an informed local judgment is necessary to

inimize the cambined of both an industrial and mifitary | 1

1t is the iropression of the Subcommittes that this concept is well-recognized in the
military and that resources are in place o ensble the implementation of optimal decisions. These
resources include proactive elements such at the identification and characterization of industrial
sites prior to combat and the availability of back np expert hazard evalnation teams upon request,
for example the Special Medical Angmentation Response Team-Preventive Medicine (SMART-
PM;.

It would be imprndent (o attempe 0o charactesize the adequacy of resources based on the
subcommittes’s evaluation of the fiekd investigation of Qarmat Al. However the Subcommittes
would like to pose the following questions:

1. Ip the area of toxics, are there sufficient numbers of well qualified epidemiologists, industrial
bygienists, and toxicologists to assist preventive wedicine officers available?

18, Is there a career Iadder including iraining opportonities?

2. While the conduct of this investigation was impreseive, is it idiosyncratic to the specifie
investigators or does it reflect the general level of performance inclnding training and
education of the field mvestigators?

2a_ Is there a need for training and exercising for fiekl investigators?

The Subcommittee also offers the opinion thet thers is usually value in external
consultation in circumstancas that may be new to the field investigator such as the hazards
particular to specialized indunstrial processes, but in which civiliens may have decades of
cxperience. This suggests the potentigl valne in establishing at minimum a fist of civilian
experts, and preferably a ready reserve of consuitants who could be made availabie at a short
notice to provide supplemeatary expertise to the military.

Finally, the Subcommittes opines that the military might congider building upon the
tradition of the Armed Forces Bpidemiological Board (AFEB) in baving a Board available to
review and advise in selected simations daring the course of a field investigation.

Given that complexities of exposure assessmsnts in the context of plausible health
outcomes are exacerbated during war; and, that CHPPM has been asked to perform Occupational
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and Bnvironmental Health (QEH) assessments while our Nation is at war; the Subcommitee
strongly recommends an External Advisory Board be established to provide real-time
consultations on: recognized and plausible health cutcomes associatad with potential
exposure(s); ascertsinment and identification of potentially exposed personnel; development and
utilization of established standards for the collection, storage, and analysis of environmental
samples srelevant to routes of exposure snd response pathways; development and employment of
establighed standards for cbtaining information (including responses to questionnatres) from
potentially exposed persomnel, emphasizing the need for independent verification whenever
practicable, establishment of timelines for data collection, analyscs; and, communication of
findings in a manner which facilitates an understanding of the findings and adherence to the
recommendations.

The recommended External Advisory Board must be malti-disciplinary in ordes to
address these complex guestions. It must include en adequate depth of interested and committed
professionals who can respond nnder extremely abbreviated time constraiats.

National Guard

All soldiers and DoD civiliens involved were provided equivalent opportunities for
medical evaluation and docummentation. It is unclear how health risk commumication literature
was provided to upits previously azsigned security duty at Qarmat Al but no longer in-theater at
the point in time when U.S. military forces were alerted to the potential eccupational health
exposare. It is advisable that aside from personal heaith information, a synopsis of this episode
be included in the permanent files of all members of the military who had poteatial for
involvement, and that a registry be maintained so that in the futnre a compiete list of individuals,
a history of their potential exposure, and related health information is available.

Classified Information

In oxder for the DHB Subcommittes to complete their mandats from the Surgeon General
of the Army, Subcommittee memnbers had to possess active secret-level clearance in order to
attend the briefing session and review the final risk assessment report. The designation of the
finsl report as secret classified information preciuded the upportunities for mterested
stakehalders to obtain appropriate detailed information to assess the methodology used for
exposure assessment and medical exposure evalnation. The timely dectassification of reports
such as this would facilitate trangparency in this area. Prospectively, having a higher threshold
for secret classification of materin] would encourage communication and reduce potential for
distrust.

CONCLUSIONS
Standard of Practice for Occupational Medicine
It is the opinion of this Subcommirtee that USACHPPM mat or exceeded the standard of
practice for occupational medicine in regard to the exposure assessment and medical expesure
evaluation conducted in 2003 for soldiers potentially exposed to hexavaleat chrominm at the
9
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Qarmat Ali Water Treatment Plant, Ireq. This opinion s based on the following facts: the first
report addressed to the ARCENT-Kuwait Surgeon by the 152* Indiana Battalion that expressed
potential health concerns resulted in restricting site access only four days later; a comprehensive
OEH survey including soil and air sampling for hexavalent chrominm was conducted within
three weeks of first notification; a comprehensive medical evaluation to document potential acute
health effects was performed within approximately 30 days of the last potential exposure; an
objective measure sach as the biological monitoring of whole blood was tsed to evaluate
potential previous exposure and to detect significant hexavaleot chrominm dosage levels;
comppehensive bealth commumication wes condncted for soldiers with potential exposure
through health providers on an one-to-one basis, town hall meetings, and nnmerous health
commmnication fact sheets; the results of the medical evaluation process, fact sheets for medical
providers, and contact sources for obtaining additional information wexe included within
individual medical records; and, an eppropriate risk assessment was conducted based on
exposure information and the results of the initial exposure evaination ang biological monitoring,

One charge to the DHB was to assess the conclasiops reached by CHPPM. Herein the
Sabcommittee provides holistic comments not only on the “conclusions” and
“recommendations” sections of the classified CHPFM repott, but also on the field investigation
as conducted in its totality.

The findings of the DIHB Military Occupational and Environmental Heglth and Medical
surveillance Subcommittee reflect that this field investigation was completed in an exemplary
fashiop and that its conclusions, recommendations, and interventions were sound and
appropriate. In explaining the Subcommittes’s evalnation, fiour actions routinely utilized in

1. Apticipation: Capacity for snecessfully completing the field investigation is not
happeanstance tart rather ths resalt of a concerted effort. Sentinels of the success of this
undertaking include the prompt and effective action by an in-theater medicai commander
placed close to a potentially hazardous site, as well as the repid response of CHPPM to
organize and deploy a field investigator teem. However, the Subcommittes would liks to
exxphasize the lack of evidance indicating the forces anticipated a potential hazard at Qarmat
Ali Rathez, it appears that the DoD respanse, while prompt and effective, was triggered by
KBR’s staff appearing on-site wearing substantial PPBE.

2. Recognition: Once alerted to the presence of hexavalent chromizm ¢compounds in Qarmat
Ali, the DoD response was prompt and appropriate: access was restricted, the use of PPE was
required, and a request for a field investigation was initiated.

3. Evaluation: A field team with complimentary training and skills was rapidly placed in the
field. An integrated evaluation was initiated, including: 8 substantizl and appropriate
assessrnent of eavironmental exposure; the identification of soldiers with poteutial exposnre;
and, the parformance of medical examinations incloding medical histories, physical
examinations, and background monitoring. The data were appropriately analyzad and
actions recommended.

10
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4. Tnterventioms: Numerous interventions were initiated that led to reduction in potential
exposure. These incinded: the recognition that KBR initiated exposnre reduction by paving
contaminated areas as well as that DoD minimized exposure by limiting access to high-risk
locations, requiring the use of PPE, and providing risk communication.

In the spirit of continuous improvement, the Subcommitize would fike to comment on
certaip areas of concern. 'With regard to the coordipation of efforts, while there may have been
good communication among the DoD, Britisk Forces, and private contractors, it is an area of
potential improvement. In addition, the Subcommittee would kke to snggest the DoD consider
avezues by which a broad spectrum of expertise could be available to DoD for consuleation,
sinee there ars mumerous potential indnstrisl havards that could be encountered in combat.

RECOMMENDATIONS
Specific:

1. Service members who participated in the field investigation or who had potential for
exposure should receive assessment resalts as soon as they are available, Risk

communicstion efforts should reinforce the foliowing Andings: while envirommental
contamimation may be present, all available evidence indicates Jow levels of
exposure; a lack of evidenee of hazardoos levels of absorption and of medical effects
(aside from respiratory irritstion which is common in the desert environment); as
well as 5o expectation of any fature adverse health owicomes. Soldiers who were
similarly exposed but were not stndied should be reassured that these results apply
to thesn a5 well. While unlikely, it cannot be negated that there is a possibility that
some deteyminant (for example an cnnsual job duty, personal habit, or exposure
before site remedintion) might entail a higher exposure that was not detected in the
evaluations conducted. For that reason, Information about this eplecde should be
conveved to appropriste medical care providers and added 1o the permanent

record.

2. CHPPM should conduct an assessment ns to whetber individuals with potential for
exposore received and understood the results and implications of information
provided to them regarding this assessmment.

3. The final repert should be redacted and declassified and disseminated to all those
with a need to know its content.

4. The Qarmat Al sswessoent provides an excellent case stady for futare training
purposes.

5. A debriefing shouid be axranged to incinde representatives of all “siles” involved.
This incdludes several state National Guard units, the contractor, and those

responsible for local public health to insure that information about this episode is
fully shared.,

1
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6. For each individual potentially involved, an entry should be made in the service and
medical record to indicate the individual’s personal partdcipation, personal beslth
gmmumwmammwmmwam

estigation.

7. A simple regisiry should be established that inclndes the names and personal
identifiers of each individnal involved in this episode including information on
potential exposure and personal health informstion generated in the course of the
investigation. This small registry may be useful in the futore for confirming servica
af Qarmat Ali as well as providing the basis for follow-up studies should there be a
need,

Geperal:

1. The method for anticipating industrial hazards in-theater, including hazard
recognition training for seldiers and commanders; in-theater capacity for initial
investigation; expertise in health commnmication; and reserve capabilities to do
more comprehensive and thorough investigations, must be maintained.

2. An ascessment should be conducted in oxder to determine if there are adequate
numbers of availabie experts in areas such as industrial toxicology and
epldemiology. Impediments shouid be identifled and remedies implemented.

3. Facilitated umd timely access to and avaflability of civilians with substanttal
professional experience and expertise should be ensured.

4. An extermal advisory conunitice should be established to facflitate access to
coasultation on risk assessment if neededt. Activities would induode providing advice
as requested while certain assessments are beipg conducted as well as post hoc
reviews of completed assessments as requested.

5. Exposure sveidance training for soldiers at all ranks should be reviewed and
evaluated to ensoye effectiveness and maintenance of an sppropriate balance
between these hazards and the relatively more traditional military hazards.

6 Efforts must be made to address the lmpact of organizational silos on the
identification and mitigation of environmental risks in operational settings. Given
that joint and combined nature of modern warfare operations, orgavizational stios
consisting of various entities such as noation’s prmmed forees, those from muoltiple
nations, clvillan contractors, and residential clvilians are a given, However, some or
a1 of these entities may all b2 involved in the sstne exposure event and could benefit
from an all-lnclosive approach io risk assessment. Approaches employing
appropriate bridging techniques across silos risk cohorts should be assessed.
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