DEFENSE HEALTH BOARD

DHB

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

SUBJECT: Defense Health Board Review of the U1.S, Army Center for Health Promotion end
Preventive Medicine Assessment of Sodium Dichromate Bxposure at Qarmat Ali
Water Treatment Plant

EXBCUTIVE SUMMARY

At the request of LTG Eric B. Schoomaker, the Surgeon General of the Amny, the
Defense Health Board (DHB) conducted an extemal review of a 11.8. Army Center for Health
Promotion and Preventive Medicipe (USACHPPM) occupational and epvironmental health
assessment conducted in 2003 ot the Qarmat Al Water Treatment Plant (WTP) in Basra, Iraq to
address a potential sodinm dichromate exposure to United States military service members. The
DHB was asked to opine on whether the medical evalnations condacted by USACHPPM were
commehensive and appropriate to address the potential exposure of U.S. militery and
Department of Army civilian personnel to sodivm dichromate, 1o identify lessons leamed, and to
provide recommnsndations for improving the Department’s policies aniki procedures.

The DHP Military Occupational and Bnvirenmental Health and Medical Surveillance
Subcommittee reviewed the clagsified final report, “Deploymnent Occupational and
Environmental Health Survey snd Operational Health Risk Assessment, Qarmat Ali Industrial
Watzr Treatment Plant, Basra, fraq” which incinded exposure, medical, epidemiologic, and
heaith risk assessments, as well as information pestaining to health communication efforts
undertaken by the USACHPPM Occupational and Environmental Health and Safety (OBHS)
Team.

The Subconunitiee found the risk assessinent timaly, comprebeasive and appropriate for
the potential risk posed to the sexvice members. The comprehensive eavircumental health
assessment incuding soil and air sempling conducted within weeks of first notification revealed
minimal levels of Chromium (Cr) (VI}.

Members of the Indiana National Guard, the cohort considered at highest risk, received
medical assesements within approximatsfy 3) days of last poteatial exposure and included
biological monitoring for chromium exposwre in whole blood, physical examination, medical
history, and a several routine periodic tests. Whole blood chromium levels were consistent with
published regults for the general U.S. population, and were lower than those for groups with
known occupational exposures.

Preventive measures were well-planned and satsfactorily executed. Risk communication
efforts focused on service members and other stalocholders and employed multiple veaues and
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formats, including town hall meetinge and a sexies of seven haalth risk communication fact
sheets.

While the Subcommirttee found USACHPPM met or exceeded the standard of practice for
occupational medicine in regand to the exposure assessment and medical evaluation, they also
identified areas for improvement that were both specific to the Qarmat Al assessment and
general

Specific:

1. Service members who participated in the field investigation or who had potential for
exposure shonld recefve assessument results a2 soon as they are available. Risk
commuaication efforts should reinforce the following findings: while envirourpental
contsmination may be present, all available evidence indicates Jow levels of personal
expogure; a leck of evidence of hazardous levels of absorption and of medical effects
(aside from respiratory Urritation which is commeon in the desert environment); as
well as no expectation of any futnre adverse health cutcomes. Soldlers who were
stmilarly exposed but were not studied should be reassured that these results apply
to them as well. While unlikely, it cannot be negated that there s a possibility that
some determinant (for example an umsual job duty, personal babit, or exposure
hefore site remediation) might entofl a higher exposure that was not detected in the
evalnations conducted. For that reason, information about this episode should be
conveyed to appropriate medical care previders and added to the permanent
record.

2 CHPFPM should conduct an assessment as to whether individunals with potential for
exposare recelved and understood the resolts and implications of information
provided to them regarding this assessment.

3. The fipal report should be redacted and declassified and disseminated to all those
with a need to kmow its content.

4. The Qarmat All assessment provides an excellent case study for future training
purposes.

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

6. For each individual potentially involved, an enfry should be made in the service and
miedital record to indicate the individosl’s personal participation, personal health
information generated in the course of the Investigation, and synopsis of the
investigation.
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7. A simple registry should be established that includes fhe names and personal
identifiers of each individual involved in this episode including information on
potential exposure and personal bealth information generated in the course of the
Investigntion. This emall regisiry may be usefol in the futare for confirming service
at Qarmat Al a8 well as providing the basis for follow-up stadies should there be a
need.

Generad:

1. The method for anticipating industriel hagards in-theater, incinding hazard
recognition training for soldiers and commanders; in-theater capacity for initiai
investigation; expertise in health communication; and reserve capabilities to do
more comprehensive and thorough investigations, must be maintained.

2. An assessment should be conducted in order to datermine if there are adequate
numbers of available experts in areas such as indngtrial toxicology and
epidemiojogy. Impediments should be identified and remedies implemented.

3. Facilitated and timely access to and avallability of civilians with substantisl
professional experience and expertise should be ensured,

4. An external advisory committee should be established to facilitate access to
cousaltation on risk assessment if needed. Activities wonld include providing advice
as requested while certain asgessinents are being conducted as well 2s post hoc
reviews of completed asseszments as requested,

5. Exposure avojdance training for soldiers at ali ranks shonid be reviewed and
evalnsted to ensare effectiveness and maintenance of an appropriate balance
between these hasards and the relatively more traditional military hasards,

6. Efforts nmst be made to address the impact of organizational sHos on the
identification and mitigation of environmental risks in opexational settings. Given
that joint and combined nature of modern warfare operations, organizationa] 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 i the smme exposure event and could benefit
from an all-inclusive spproach to risk assessment. Approaches employing
appropriate bridging techniques aeross stlog risk cohorts should be nssessed.

7. The system for classificntion of documents related to health related matiers shonld
he modified in order to better balance the need for sernrity with the need to
factlitafe wore thmely dissemination of resulis o those that have a need to know.
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MEMORANDUM FOR: SURGEON GENERAL OF THE ARMY, LTG ERIC B.
SCHOOMAKER, MD, FHD

SUBJECT: Defense Hesalth Board Review of the U.S. Amyy Ceater for Health Promotion and
Preventive Medicine Assezsment of Sodium Dichromate Exposure at Qarmat AR
Water Trestment Plant
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i.  Fact Sheet: Health Rizk Facts Related to Sodium Dichromate at Qaomat Ali Water
Treatment Plant, Basrab, Irag, 29 October 2003, Commander, U.S. Army Center for Health
Promotion and Preventive Medicine-Burope.

jo  Pact Sheet Update on Sodium Dichromate Exposure st Qarmat Ali Water Trestment Plant
in 2003 (For Soldiers), Date Upavailshle, Health Ricsk Communication Program, U.S.
Army Center for Health Promotion and Preventive Medicine.

BACKGROUND
Assessmant Process

In 2 memorandom dated October 6, 2008, the Surgeon Geperal of the Army LTG Eric B.
Schoomaker requested the Defense Health Board (DHB) review an Occupational and
Esvironmental Health (OEH) Asgessment condneted by the United States Army Ceater for
Health Promotion and Preventive Medicine (USACHPPM) in response to ¢hrominm
contamination at the Qermat Ali Water Treatment Plant kraq in 2003, during Opexation 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
Occapationsl and Eavirommental Health and Medical Surveillance Subcommittes, chaired by
William E. Halperin MD, MPH, DrPH, end requested a responss within 60 days. The
Sabeommittee held meetings and a teleconference in October and November 2008, including 2
review of the classified tisk assessment, “Deployment Occupational and Environmental Health
Survey and Operational Health Risk Assessment, Qarmat Ali Indinstrial Weter Treatment Plant,
Basm, Iraq September 30 to November 2, 2003." The report with all appendices was made
available to Subcommittee members and questions wese answered in an open and forthcoming
INanncy.

Site

Qarmat Ali Industrial Water Treatment Plant located in Basra, Iraq prodnces industrial
water for use in oil production, and does not produce potsble water. The site is in an urban area,
enclosed by a perimeter 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 contamsinated by sodium dichromate, a corrosion suppression agent used in
the watez treatreent process. Sodiom dichromate, the exposure agent in this assessment, is an
inorganic compound containing hexavalent chromium known to be toxic and carcipogenic to
humans end animals, Subsequently, the exposure agent will be referred 1o as hexavalent
chromium in this report.

Four groupe worked at Qarmat Ali during the time of concern: Kellogg, Brown, and Root
(KBR), a U1.5. based company contracted to restore the plant to apesative statug; the U.S.
National Guard units from Oregon, South Carolina, 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 Fraqi civilians
hired by KBR to assist in the restoration effort In addition, thexe is some suggestion that
civilians may routinely pass by outside the peimeter fence.

Chronology

In 2003, Army personnei were assigned to provide security for the KBR workers
restoring the industrial-grade water treatment facility at Qarmat Ali, Basrm, Iraq. In the summer
of that year, contract waork crews and safety personnel identified sodium 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
secuxity detail, Concurrently, KPR initisted containment of the contaminated site and conducted
environmsntal sampling, In-theater military occopational and environmental health epecialists
addressed the health concemns of the military units at a local “town heil” meeting. Additionally,
medical evalnations were conducted for all personnel present at that time to include the Indiana
Armmy Reserve National Guard and Departinent of the Amey civilians, and included 2 medical
history, physi¢al examination, puimonary fanction test, chest x-ray, urinalysis, hematology, and
a whole-blood total chromivm count. Al available findings were provided to soldiers for
inclusion in their medical record.

Of the 161 potentially-exposed soldiers avd Department of Defense (DoD) civilians, 137
were eveluated, No findings indicative of acute bexavalent chrominm exposare were identified.
Fact Sheets for health risk communication wese developed and provided to the soldiers at the site
and to appropriate cormmand anthorities.

Results of the total chromjum blood tests were received later and were marginally above,
at, or below the dezection limit of the test method. Final after-action reports were prepared and
submitted to command authorities. Approximately five months elapsed from ths initial
awareness of a potential occupational health risk to dissemination of the final written report.

Principles of Risk Assessment/Environmens Assesspient

Risk Asgessment is basad upon exposure assesment inclnding the identification and
quantification of exposure, and assessment of potential risk besed upon prior knowledge of dose
response relationships. The principles of Environmental/Occupational risk assessments are
based upon an extensive body of knowledge which bas idegtified and provided re=plicsble
findings sopporting relationships between exposare(s) and outcome(s). Exposure assessment
inchades, but is not Jimited to: collection of materials and specimens, for exemple urine or bloed,
from potentially exposed individuals in adequate quaptities to address current and feasible
questions concerning exposure/response relationships; and the collection of information from
these individoals on the timing, extent, and plavsibie responses to the exposure(s) which are
independently vacifishle whencver practicahle.

Risk aspesgment depends upon analyses of the exposure assessment data ntilizing
recognized laboratory and epidemiologic methods. These apalyses must, by design, incorporate
what is known or at least piansible, about sources of variability for both exposure and response
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data. With respect to human expasure, age and gender of the potentially-exposed are likely to be
important, Analysis of the materials/specimens collected is affectad by time between collection
&mbl}ym(m}mmofwmgmu&mdmmmﬂy 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 individnals given the limitations of both
measures of expogure(s) and response(s).

SPECIFIC FINDINGS

Exposure Assessment

KBR health, safety, and environmeotal (HSE) personnsl identified elevated hexavalvent
chrominm concentrations in various locations of the water treatment plmt; subsequently, XBR
staff encapsularad various soil areas with a layer of liquid asphalt and loose gravel aggregate, and
collected general area air samples and more limited breathing zone air samples before and after
containment messures. Results indicated minimal exposure to airbome bexavalent chromium.
Limited air monitoring by a British Force (BRITFOR) Envirommental Moaitoring Team after
contaipment measures also found minimal exposnre to hexavalent chromium. Comprehensive
s0il and air sampliog on and around the Qarmat Ali Water Trcatment Plant by the USACHPPM
Special Medical Angmantation Response Team-Preventive Medicine (SMART-PM), focusing
on occupational and eavironmental health and safety (OEHS) found elevated hexavalent
chromiwm Jevels in soil particularly at offsite locations, General aress and breathing zooe air
samples detected no hexavalent chromium.

Medical Assessment

The medical assessment consisted of two parts: biological monitoring for total chromium
(representing both hexavaient chromium and trivalent chromium counts, the lsttes being
considerably less toxic) and involved the testing of whole blood as well as a physical
examination inclnding medical histories to assess the possible adverse consequences that could
resalt from acute hexavalent chrominm exposure. In addition to these exposure-specific medical
tests, sevezal routine 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 biologic momitoring for total chromivm was a pivotal decision.
Briefly after absorption throngh inhalation, ingestion, or dermnal pathways, the resuiting
hexavalent chrominm compounds can be found in serum, uring, or blood cells. Wheye
hexavalent chrominm will be found, if at all, depends on the timing of the sampie collection vis-
@-vis the time of exposure. In this investigation, hexavalent chromium was appropriately sought
in whole blood fo incinde red biood cells, rather than in serum or urine where its sbsence would
be expected, since tegting was dane approximately one month after the end of poteatial exposure.

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

4
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results for groups with known occupational exposure. None of the results were substantially
elevated; however, some rasulis were in excess of background levels for the general popuiation.
This finding did not correlate with self-reported time on the site. Peer-reviewsd findings indicate
that in similarfy-exposed populations, if total chromium values for some members of the
popalation are slightly higher than those of others, the results are most often due to differencss in
trivalent chromium, which iz influenced by factors such as diet and exercise, and not due to a
difference in hexavalent chromium levels.

Had even a subset of the results demonsirated sobstantial elevation, it would have been
cssential 1o assess other information, such as specific job duties, to determine if a snbset of the
popuiation had evidence of greater exposure due to & common characeristic. In retrospact, given
the absence of excessive total chrominm levels in the samnples acquired, it seems appropriete to
have a limited epidemiologic analysis condocted for basic characteristics such as astimated time
spent at the field sits,

Phyzical examinations and medical histories did not reveal fmdings that would poinat
specifically to excessive acute hexavalent chrominm exposwe. Such outcomes would bave
inchided nasal uleeration and /or perforation and characteristic skin ulcars. The extensive testing
of the soldiers did reveal 2 substantial prevalence of reports of respiratory wact imitation.
However, the prevalence of irritation is reported to be consistent with the expedience of other
soldiexrs in the desert environment. The lack of results indicating excessive absorption of
bexavalent chrominm (for example, timongh biological monitoring) further supports the
prevalence of respiratory imvitation not being related to potential exposure. In retrospect, even
though bielogical monitoring levels wers not excessive, it may have been revealing or reassuring
to have known whether a difference in chrominm levels was present, albeit Jow, in regard to
service mexubers who reported respiratory britation.

Medical testing wes limited to members of the Indians National Guard and Depariment
of Army oivilians on site and was not conducted among members of the Oregon or Sonth
Carolina National Guard who were no longer at the site. Had the testing of the Indiane National
Guard pointed to excessive exposure and/or wordsome physical signs or symptoms, it would
bave been reasonable to assess the other gnard uaits. However, the essentially negative results
for the Indiana National Guard led to & pragmatic and reasonabls decision not to extend tegting
and madical examination to the other Guard contingeats from Oregon and Scuth Carolina. We
infer that the decision not to test other units which had previously been at the site was also
related to the declining ability of biologic monitoring tests to detect hexavalent chromium as
weeks and manthe pass.

Biojogical monitoring and medical testing of civilian contractoss, the military of other
nations, or of civiliang who traversad contaminated anvas outside of the peximeter fence, were not
condncted ag part of this field evaluation given the scope and autharity of the SMART-PM team.
Given that remediation efforts were greater inside the perimeter fence than outside the fence, and
that the length of exposure was time-limited for military units but mey be extended for civilians
in the area, it is possible that more extepsive evidenre of exposure may be found in the civilian
population.

s
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Epidemiologic Assesstment

Results of the medical evaluations were summarized and displayed a5 sample popul'm'on
means or proportions. Some line Jistings for specific variables (total chro.mn:'n) were ;n'_cmded
Minimal descriptive epidemiologic assessment was displayed. No analytic epidemiologic
analyses were displayed.

Health Risk Asvessment

The bealth risk assessment for Qammat Ali Water Treatment Plant was designed to
estimate the levels of risk for mifitary personmel Jocated 2t 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 vatiables
on exposure assessment were provided. Estimates of risk were inclnded in light of the exposure
variables for both carrent and praviously exposed personnel. Statements of confidence in these
cstimates are stated as “medium™ for current exposures and “low™ for past exposures,

Health Risk Comumunication

An initial town hall meeting was held on Sept=mber 21, 2003 at the Qarmat Ali Water
Treatmeat Plant. Stakeholders included soldiers from C/1-152 Indiana Battalion (IN BN) and
the U.S. Army Forces Cepiral Commasd (USARCENT) = Kuwait Surgeon in collaboration with
the Coalition Foroas Land Component Command (CFLCC) Surgeon Office. An initial fact sheet
regarding health effects from sodjum dichromate and hexavalent chromium was distributed and
general health risks ware discussed. Also, future steps were outlined regarding the exposure
assessment and the plan to offer a medical examination. An additional fact sheet wes
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 weee held
between October 30 and November 2, 2003 with praviously potentially exposed-guard force
units who provided security at the Water Treatment Plant prier to June 20, 2003. Individuals
were asked to complete an exposure and symptom gquestionnafre, the resolts which were
available to be placed in individual medical records for foture reference, along with a fact sheet
for medical providers. For those potentially exposed security force units in distant areas of
responsibility, a provider infonmation packet was given to the CFLCC Surgeon Office to be
forwarded to the medical point of contact in each area of respousibility, as part of the
administration of the exposure and symptom guestionnaire.

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

Overall, seven health risk communication fact sheets were issued regniarly in 2003
explaining the exposure assessment and medical evalnztion program. Additional fact shezts
from the Veterans Health Adminispration and the USACHPPM were issped in Auguest and
September, 2008, respectively.

6
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Activiem

In light of the conditions under which the Qarmat Al Water Treatment Plant OEHS
Team perfortned their duties, they are to be highly cormmended, The team was tasked to
complete an OEH sarvey and risk assessmeat of the locations that included environmeatal and
occupetional 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)
assigued to the site. Within a matter of approximately four weeks (September 29 — October 30,
2003) the team under the lesdership of LTC Mark Lovell, Oceupationa] Medicins physician,
Team Leader, and Maj Thomas Delk, industrial hygienist, Assistant Team Leader, both with
USACHPPM — Europe provided outbriefs to MG Speakes, Deputy Commander CFLCC on
preliminary OEHS and medical evaluation findings, conclusions and health risk mansg=mest
recommendations. On September 19, 2003 access to the site was restrictod, and on October 17,
2003 all coalition pexsonnel entering the restricted areas had to be wearing persopal protective
equipment (PPE). The timealiness 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, Iraqg. Qarmat Ali is physically in the British Area of Responsibility (AOR). The Ammy
Corps of Engineers with coatractor suppost were responsible for restoring the plant online. U.S.
Army units under U.S. Central Command (CENTCOM) provided security support. Special
Medical Augmentation Respopse Teams (from outside the AOR) were deployed to support
CENTCOM occupational health and safety in-theater persoanel. Specialized clinical laboratory
support sexvices were provided by DoD units in the U.S. The operations] eavironment required
classification of information, restricting flow of information. Separate control and comamand of
these entitics also perpetuated having silos of regpansihility for health and safety at the same
worksite and likely impeded cross-gilo collaborative efforts in information gathering, evaivation,
and intervention.

Dissemination of Results

The results of this investigation are relsvant to others who served at this particular site
and 1o others who worked st similar sites elsewhere. Health Communications were directed io
other units at this site. The Subcommitiee did not assess the effectiveness of communication to
coalition forees or the civilian population responsible for similar industrial facilities elsewhere or
1o anthorities responsible for civilian haajth,

U.S. soldiers, contractors, and civilians may encounter plants similar to Qarmat Ali or
other indnstrial facilities that involve potential exposures to other hazardous agents. The
Subcommittee did not assess the sffectiveness of the dissemination of the investigation's
findings to other military units regarding 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 Consulting

It is inevitable that military units will encoynter potentially hazardous industrial sites
during combat operations. The hazards encountered may pose risks of infections discase,
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 approach
that balances the costs and benefits of incutring exposure at an industrial site and avaiding
hazards of the battle environment. Restated, an informed local judgment is necessary 1o

inimize the cambined o bth i industial and milizary 1

1tis the imopression of the Subcommittee 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 up expert hazard evalnation teams upon request,
for example the Special Medical Angmentation Response Team-Preventive Medicine (SMART-
PM;.

It would be improdent (o attempt to characterize the adequacy of resources based on the
subcommittee’s evaluation of the fiekd investigation of Qarmat AL. However the Subcomumittee
would like o pose the following questions:

1. In the area of toxics, are there sufficient numbers of well qualifiad epidemiologists, indnstrial
bygienists, and toxicologists to assist preventive wedicine officers available?

18. Is there & carser ladder including training opportunities?

2. While the conduct of this investigation was impressive, is it idiogyncratic to the specific
investigators or does it reflect the general level of pecformance incleding trainiog and
education of the field investigators?

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

The Subcommittes also offers the opinion that thexs is usually valoe in external
consultation in circumstances that may be new to the field investigator such as the hazards
particular to specialized industrial processes, but in which civilians may have decades of
cxperience. This suggests the potentigl vaive in establishing at minimurn a [ist of civilian
experts, and preferably a ready reserve of consuitants who could be made available at a short
notice to provide supplemeatary expettise to the military.

Finally, the Subcommittes opines that the military might consider building upon the
tradition of the Armed Forces Bpidemiological Board {(AFEB) in baving a Board availsble to
review and edvise in selected simations doring the course of a field investigation.

Givea that complexities of exposure assessmants 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 Bovironmental Heaith (QEH) assessments while our Nation is at war; the Subcommittee
strongly recommends an Bxternal Advisory Board be established to provide real-time
consultations on: recognized and plausible health outcomes associated with potential
exposure(s); ascertsinment and identification of poteatially exposed personnel; development and
utilization of esteblished standards for the collection, storage, and analysis of environmental
samples relevant to routes of exposure &nd response pathways; development and employment of
established standards for obtaining information (including sesponses 1o questionnaires) from
potentially exposed persome!, emphasizing the need for independent verification wheaever
practicable; establishment of timelines for data collection, analyscs; and, communication of
findings in & manner which facilitates an understanding of the findings and adhecence to the
recommendations.

The recommendad External Advisory Board myst be multi-disciplinary in ordes to
address these complex guestions. Jt must include an adequate depth of interested and committed
professicnals who can respond under extremely abbrevisted time constraints.

Nationa] Guard

All soldiers and DoD civilians involved were provided equivalent opportunities for
medical evaluation and documentation. It is unclear how health risk comnnmication literature
was provided to upits previously aszigned security duty at Qarmat AL but no longer in-theater at
the point in time when U.S. military forces wege alerted to the potential ocenpational health
exposure. It is advisable that aside from personal health information, 2 synopsis of this episode
be included in the permanent files of all members of the military who had potearial for
involvement, and that a registry be maintained o that in the foture a complete list of individuals,
a history of their potential exposure, and related health information is available.

Classified Information

In order for the DHB Subcommittes to complete their mandste from the Surgeon General
of the Army, Subcommittee members had to possess active secret-level clearance in order to
attend the briefing session and review the final sk assessment report. The designation of the
final report as secret classified information preciuded the oppormnities for mterested
stakehalders to obtain appropriate detailed information to assess the methodology used for
exposure assessment and madical exposure evalnation. The timely declassification of reports
such as this would facilitate transparency in this area. Prospectively, having a higher threshold
for secret classification of material wounld encourage communication and reduce potential for
distrust.

CONCLUSIONS
Standard of Practice for Occapational Medicine
1t is the opinion of this Subcommirtee that USACHPPM met or exceeded the standard of
practice for occupational medicine in regard w the exposure assessment and medical exposore
evaluation conducted in 2003 for soldiers potentially exposed to hexavaleat chromium at the
9
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Qammat Al Water Treatment Plant, Ireq. This opinion is 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 comprebeasive
OBEH survey including soil and air sampling for hexavaient chromivm 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 used to evaluate
potential previous exposure and to detect significant hexavaleat chromium dosage levels:
compgehensive bealth commumication wes conducted for soldiers with potential exposure
through health providers on an one-io-one basis, town hall meetings, and numeross health
communication 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 appropriate risk assessment was conducted based on
exposure informaticn and the results of the initial exposure evaination and biclogical monitoring.

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

The findings of the DHB Military Occupational and Epvironmental Health and Medical
surveillance Subcommittee reflect that this field investigation was completed in an exemplary
fashion and that its conclusions, recommendations, and intsrventions were sound and
appropriate. In explaining the Subcommittes’s evalnation, four actions routinely utilizad in

1. Anticipation: Capacity for snecessfnlly completing the ficld investigation is not
happenstance but rather the result of a concerted effort. Seutinels of the success of this
undertaking include the prompt and effective action by an in-theater medical commander
placed close to a potentially hazardous site, as well as the rapid response of CHPPM to
arganize end deploy 8 field investigator team. However, the Subcommuttes would like to
exxphasize the lack of evidance indicating the forces anticipated a potential hazard at Qarmat
Ali. Rather, it appears that the DoD response, while prompt and effective, was tiggered by
EBR’s staff appearing on-site wearing substantial PPR.

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

3. Evalnation: A field team with complimesntary training emd skills was rapidly placed in the
field. An integrated evaluation was initiated, including: & substantial and appropriate
assessment of environmental exposure; the identification of soldiers with potential exposare;
and, the performance of medical examinations incloding medical histories, physical
examinations, and background monitoring, The data were appropriately anslyzed and
actions recommended.

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

In the spirit of continuous improvement, the Subcommitiee wonld like to comment on
certain areas of concern. 'With regard to the coordination of efforts, while there may have been
good communication among the DoD, British Forces, and privete contractors, it is an areg of
potential improvement In addition, the Subcommittee would ke to snggest the DoD consider
avexues by which a broad spectrum of expertise could be available to DoD for consulation,
ginee there ars mumerous potential indnstrisl hazardg that counld be encountered in combat.

RECOMMENDATIONS
Specific:

1. Service members who participated in the field investigation or who had petential for
exposure should receive agsessment results as 5008 as they are available. Risk

comnmmication efforts should reinforce the following Bndings: while envirommental
contamimation may be present, all available evidence indicates low levels of
exposure; a lack of evidenee of hazardoas levels of absorption and of medical effects
(aside from respiratory irritstion which is common in the desert environment); as
well as no expectation of any fature adverss health owicomes. Soldiers who were
similarly exposed but were not stodied should be reassured that these results apply
to themn 28 well. While unlikely, it cannod be negated that there is a possibility that
some deteyminant (for example an unosueal job duty, pexsonal habit, or exposure
before site remediation) might entail a higher exposure that was not detected fu the
evaluations condocted. For ihat reason, information about this episode should be
conveyed to appropriste roedical care providers and added 1o the permanent

record.

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

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

4. The Qarmat AH agsessment provides an excellent case study for futnre training
purpeses.

5. A debriefing shouid be arranged to inciude representatives of all “silps” involved.
This indudes several state National Guard units, the contractor, and those
responsible for Jocal public health to insore that information about this episode 1s
fully shared,

11
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6. For each individual potentiaBy involved, an entry should be made in the service and
medical record to indicate the individual’s personal participation, personal besalth
gmmummmummwﬁmmwam

estigation.

7. A simple regisiry should be established that includes the names and personal
idemtifiers of each individaal involved in this episode including information on
potential exposure and personal health informsation generatad in the course of the
investigation. This smell registry may be nuseful in the futnre for conflrming service
at Qarmnat Ali as well as providing the basis for follow-up studies should there be o
need.

Geperal;

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

A An assessnent should be condocted in oxder to determine if there are adequate
sumnbers of available experts in areas snch zs industrial texicology and
epidemiology. Impediments shouid be identified and remedies implemented.

3. Facilitated and thmely eccess to and avatlnbility of civilians with substantial
professional experience and expertise should be ensured.

4, An external advisory comumittee should be estabiished to farilitaie access to
consnlintion on risk assessment if needed. Activities would indede providing advice
as requested while certain assessments are being conducted as well as post hoc
reviews of completed assessments as requested.

5. Exposure zvoidance training for soldiers at all ranks should be reviewed and
evalusted to epsore effectiveness and madntenanes of an appropriate balance
between these haraveds and the relatively more traditional military hazards.

6 Efforts must be made to address the hmpact of organizational silos on the
identification and mitigation of environmental risks in operational settings. Given
that joint and combined pature of modern warfare operations, organizational silos
consisting of various entities such as nation’s sxrmed forces, those from multiple
nations, civiliap contractors, and residential civilians are a given. However, some or
8l of these entities may all be involved ip the samne exposure event and could benefit
from an afl-inclosive approach to risk assessment. Approaches employing
appropriate bridging techniques across silos risk cohorts should be assessed.
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