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The Honorable Elaine Luria
Chairwoman
Subcommittee on Disability Assistance and Memorial Affairs
Committee on Veterans' Affairs
U.S. House of Representatives
Washington, DC 20515

Dear Madam Chairwoman:

Thank you for your letter of March 1I,2020 to the Secretary of Defense requesting

information on potential environmental exposure at Karshi-Khanabad Air Base in Uzbekistan.
Responses to your specific questions are provided in the enclosed document.

Some of the documents enclosed contain information exempt from the disclosure
provisions of the Freedom of Information Act (5 U.S.C. $ 552). Should you require a publicly
releasable version of any of the documents enclosed, it will be provided upon request.

Additional classified documents are avallable for review by cleared staff upon request.

We fully support the efforts of the Department of Veterans Affairs to further research

adverse health outcomes among Service members and veterans and any potential associated with
environmental hazards.

An identical letter is being sent to the Ranking Member, Subcommittee on Disability
Assistance and Memorial Affairs, Committee on Veterans' Affairs. Thank you for your
continued support of the health and well-being of our Service members, veterans, and their
families.

Sincerely

Matthew P. Donovan

Enclosure:
As stated



Enclosure: Responses to Specific Questions

1. All unclassiJied or classified assessments of potential contamination or health hazards at
K-2.

We have located three occupational and environmental surveys. The baseline assessment

was completed in November 2001. A follow-up survey was done in2002, and a final (pre-

closure) assessment was done in2004. All assessments are classified in accordance with Central

Command Guidance provided at the time the assessments were conducted. Electronic files of
the assessments will be sent to your office using an appropriate secure method approved for
transmission of classified information. To our knowledge, these three assessments were the only
environmental surveys conducted by the Department of K-2. An unclassified information paper

based on the original site assessment is enclosed (Enclosure One). The three classified

occupational and environmental assessments, consisting of approximately 700 pages of material,

are available for review by cleared staff upon request. A copy of the classified material was

provided to the House Oversight and Reform Committee on March 18,2020. The Department

has no objection to cleared Subcommittee staff reviewing the classified materials with the House

Oversight Committee.

2. Atl health evaluations or assessments conductedfrom 2001 to the present of personnel
previously deployed to K-2.

The only formal study of personnel previously deployed to K-2 is the October 2015

Army Public Health Center evaluation cited in your request. The study is enclosed (Enclosure

Two). A separate publication by the same authors which explains the difficulties inherent in the

study of post-deployment cancers among active duty personnel is also enclosed (Enclosure

Three).

3. All guidance or instruction documents provided to medical personnel regarding conditions

and potential health hazards at K-2.

An information sheet for health care staff, entitled ooEnvironmental Conditions atK-2:
Information for Health Care Staff is enclosed (Enclosure Four). This document, though

undated, was produced when K-2 was still an operational air base, sometime between 2002 and

2004. The information sheet was intended to help prepare medical personnel for some of the

more common questions they may encounter.

4. Att guidance or brieft.ng materials provided to Service members deployed to K-2 between

2001 and 2005 regarding health and hazard conditions at K-2.

An information sheet for Service members and veterans, entitled "Environmental

Conditions atK-2 Air Base, Uzbekistan: Information for Service Members and Veterans," was

produced by the Army Public Health Center sometime after the closure of the K-2 base. This

information sheet (Enclosure Five), along with the publically released Military Deployment

Periodic Occupational and Environmental Monitoring Summary'.K2 Airbase, Uzbekistan: 2001



to 2005 (Enclosure Six), are available on the Army Public Health Center's website,
https : //phc. amedd. army. mil.

5. All documents and. communications including, but not limited to, communications with the
Department of Veterans Alfairs (VA), relating to U.S. Service member deployments to K-2
and the potentialfor exposure to hazardous materials at K-2.

We were able to locate internal Deployment Health Support Staff meeting minutes from
2002 (Enclosure Seven) that noted a database for K-2 Service members was not planned.
Additionally, we located an issue paper on potential exposures atK-2 from April 2002

responsive to your request (Enclosure Eight).
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MCHB.AE 28-Mar-02

Inf.puna4pn Parer

SUBJECT: (U) Environmental Site Charactcrization and Opctational Health Risk
Assessment, Stonghold Frcedom

l. (U) hrrpose. To providc information regarding CHPPM cfforts to charactcrize
pot€ntial occupational and environmental hcalth (OE[D thrcats and associatcd exposut€
pathways and rpcommendations to mitigate thoserisks to US and allied military
personnel at Stnonghold Freedom.

2. {U) Rcfcrences.

a. (U) Memorandum, USACHPPM-Europe, MCIIB-AE, 15 February 2002,
subject: Final Report, Bnvironmental Site Chuacteization andoperational'Itrealth Risk
Assessment, Stronghold Freedom, 2? October- 27 November 2{Xl1 (Original Document
Classified).

b. (U) Memorandum, USACHPPM-Europe, MCIIB-AE, 26 November 2001,
subject: trnterim Report, Environmental Site Characterization and Operational Health
Risk Assessment, Stronghold Frcedom,2T October- 27 November 2001 (Original
Document Classified).

c. (U) DoD Directive6490.2,Joint Medical Surveillance,20 August 199?

d. (U) foint StaffMemorandun" MCM-0006-02, I Feb 2002, subject: Updated
Procedups for Deployrrent Health Surveillance and Readiness.

3. (ID Summary.

a. (It) CHPPM Europe initially deployed on 27 October 2001 in response to
rcports of adversc hcalth effects rcsulting ftom potential pctrolcum odor cxposurcs
resulting from tent city construction efforts. CHPPM Europe rapidly charactcrized this
health threat through collcction and analysis of soil and air samples, comparison to
rclevant OBII and medical criteria, andprovided (OEII) health couhtermeasurcs to thc
ISOTF and Snonghold Cornmandcrs to mitigatc tIrc hcalth risks from this environmental
contamination. This situation prompted a request from both the CENTCOM and the
JSOTF commander to characterize the rest of the caup and targetcd cxpansion arcas for
envirnnmental and radiological contaminants/trcalth threats.

b. (U) In support of this effort, CIIPPM Europe collected over 200 discrete soil,
air, water and radiological samples for laboratory analysis, in addition to conducting
nurnerour ficld-screening te$ts using direct read instnrmcnts. A total of 9 potcntial
enviroamental contamination sites at this location were investigated. The CHPPM
laboratories performed railid and exhauctive analysis of these sanrples for over 10,000
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MCIIB-AE
SUBJECT: (U) Environrnentd Sitp Charscterizalion and Operational Health Risk fuscsoment, Stronghold
Frecdom

andytes, including pcsticides, heavy metals, volatile and scmi-volatilo organic
compounds, poly-chlorinated biphenyls (KBs), radiological compounds, asbestos,
explosives, and chemical agent breakdown products.

c. (U) On-site efforts also includcd sxhaustive risk corununication to ensure that
Shonghold Freedom pononnel werc propcrly informed rcgarding the relevant health risks
and health countgrmcasurcs. These cfforts spanned a wide range of sitc personnel - from
privates in perimeter fighting positions, their chain of comman( Combat Camera
pefsonnel, local "mayors" for the tent city, National Imagcry and Mapping Agency
(NMA) pcrsonnel, medical and non-medical staff offrccrs, public affairs po$onnel, and
NCO and oflicer leaders at all lcvels. As CHPPM Europe personnol worked outside the
force protection berm thc majority of the time, regular risk communication rcgarding this
cffort was initiatcd with soldiers manning fighting positions - as many of these positions
also served as sampling locations.

d. (U) Formal riskcommunication efforts were held on?A-25 November200l,
which includcd three separate briefing se$sions with command and staff, senior NCO's,
and medics, respectively. Individual soldiers werc encouragcd through command
channels to discuss any health concem$ with thc CHPPM Europe occupational health
physician - and some did. Additionally, the CHPPM Eunope team made cvery effort to
provide accurate medical and scientific information based on emerging sampling results
to multiple headquarters organizations to ensttre that these efforts were documentcd in
accordance with refercnces c and d.

e. (U) As instsnces of misinformation rcgarding the nature of environmerrtal
contandnation or health effects at the sitc appeared, the CHPPM Eurcpe team rapidly rnd
aggressively worked to correct these situations with information based on dircct
observation and mcosurement - to cnsurc that health risk assessments were accurate,
dcfcnsible, and communicated in proper context. This was especially true regalding
initial NIMA environmentd contamination ass€ssments published for this site that werc
based on aerial irnagery and other sources. The CHPPM Europc tcam provided the
ground tnrth that grcatly rcfined these asscssmcnts and provided the leadership with an

accurate charactnization of thc health risks.

f, (U) An interim rcport was publishcd and distributcd (reference b) to various
command personnel prior to dcparting the arca. Thie repon was staffed with our higher
HQ and provided a matrixd operational risk managenunt (ORM) as$essment of healttr
risks. The overall health risk at this location based on data collected was charactcrized as

LOW. This assessrnent was based upon an exposurt duration of one year and assumed
exccution ofladhcrence to the recommended count€rmeasurss. The report providod
specific follow-up rccommendations for health risk mitigation, additional sampling
efforls to provide further OEH deployment eurveillance, and on-going risk
co'mmunication efforts to en$w€ that site personnel wcrc adequatcly informed conceming
health risks. This report was distrihuted in both hard copy and electronic (cornpact disk)
format to numerous staff and command elements-._ Qtlb$qpqltly, the.final I9p9T!wgs
publishcd in February 2002 (refercnce a). fle-gq+fr"ilaj-"etn"-t diffriislstrsfihlt

€
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MCIIB.AE
SUBJECT: (U) Environnrcntal SitcCharactcriz:tion and Opcrarional Health Risk Asscssment, Stronghold
Frccdom

Eqfr fuffittilfetl;tl, including the overall risk assossmcnt perforurcd by CIIPPM-
Main. Complctc analytic saslpling data was includcd in the final report, wit! no findings
that would impact human health beyond intcrim findingp. Thc overall risk assessuent
performed by CHPPM-lvlain was the same as peviously rcported.

g. (U) Thc CHPPM Europe team consistcd of COLBrian Commons, RIIIIS,
envircnmenal toxicologist and Commander, CHPPM Europe; LTC Bill Rice, MD,
occupational medicine physician; MAI Mchacl Dcll'Orco, PE, environmentd engineer;
CPT Nicholas lle,negan, PE, PG, envimnmental engineer; CPT Rick Chavez, health
physicist; SGT Matthew Nicholls, preventive medicinc specialist; and SK James
Winston, prcventivo mediside specialist. Outstanding rcar echelon analytical supprt wa$
provided by thp CHpPM Europe Department of Laboratory Scienccs, led by Dr. Charles
Statham. CIIPPM lvIain provided exceptional dcployment support and ORM assessment,
led by Mr. Jeffrey Kirkpatrick

APPROVED: COt BRIAN COMMONS/ MCHB.AE/DSN 31449f.f084
B rian.Commons @ amedd.a rmy.mll
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DEPARTMENT OF THE ARMY
ARMY PUBLIC HEALTH CENTER (PROVISIONAL}

5158 BLACKHAWK ROAD
ABEROEEN PROVING GROUND MARYLAND 21OI0-5403

MCHB-|P-MEM 
16 May 2016

MEMORANDUM FoR chief, Force Health protection, HHc, u.s. Army special
operations Command (AoMD/LTC Eric Kelly), Buitding zizis, Desert stoir Drive {stopA), Fort Bragg, NC 29310-g1f 0

SUBJECT: Technical Report No. S.0023939-15, Health Status of personnel Formerly
Deployed to Karshi-Khanabad (K2): A Comparative Assessment of eosroejtoyment
Medical Encounters

1. Enclosed is a copy of the Army public Health center (provisional) report
documenting results from a comparative assessment of acute and chronic disease up to
l9n y.*.1t-q' posldeployment among u.s. military personnel*ho *"r" deployed toKarshi-Khanabad in support of Oferation Enduring fr"eJom.

2 The point of contact is Ms. Jessica Sharkey, Project Manager, at commercial410-
417-2876, DSN 867-2876, or e-mail at

FOR THE DIRECTOR:

Encl WILLIAM A. RICE
col, MC
Portfolio Director, Occupational &

Environmental Medicine



ARMY PUBLIC HEALTH CENTER (Provisional)

5158 Blackhawk Road, Aberdeen Proving Ground, Maryland 21010-5403

Technical Report No. S. 0023939-15, October 2015

Occupational and Environmental Medicine Portfolio
Environmental Medicine Program

Health Status of Personnel Formerly Deployed to Karshi-Khanabad (K2): A
Comparative Assessment of Post-Deployment Medical Encounters

Prepared by:
Jessica M. Sharkey, MPH
Joseph H. Abraham, $cD, MS

Distribution authorized to U.S. Government Agencies only; protection of
privileged information evaluating another command: September 2015.
Requests for this document must be referred to Chief, Force Health
Protection, HHC, U.S. Army Special Operations Command (AOMD/DCS
Surgeon), Building 2929, Desert Storm Drive (Stop A), Fort Bragg, NC 28310-
9{ 10.

General Medical: 500A, Public Health Survey
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Technical Report No. S.0023939-15
Health Status of Personnel Formerly Deployed to Karshi,Khanabad:

A Comparative Assessment of Post-Deployment Medical Encounters

1 Summary

1.1 Purpose

Between 2001 and 2005, Active Duty members of the United States (U.S.) Armed Forces occupied
Karshi-Khanabad Air Base (K2), Uzbekistan, in support of Operation Enduring Freedom (OEF).
General conditions at K2 were substandard and raised concern among Army, Air Force, Navy, and
Marine Corps personnel deployed to the site. ln order to investigate environmental exposure
concerns identified by individual Service members, a U.S. Central Command (CENTCOM) Force
Health Protection Officer requested that the U.S. Army Public Health Command (USAPHC), now
the Army Public Health Center, Provisional (APHC (Prov)), conduct an evaluation of health
outcomes among Active Duty military personnel with a history of deployment to K2. The APHC
(Prov) subsequently conducted a comparative health assessment using one year of post-
deployment medical follow-up. The U.S. Army Special Operations Command (USASOC) Surgeon
has since requested that the analysis be extended to incorporate up to ten years of iollow-up, using
all available post-deployment medical encounter data (Department of the Army (DA) Memorandum,
Appendix B). ln response to this request, a retrospective cohort study was conducted in order to
assess post-deployment health status among Service members formerly deployed to K2. This was
accomplished by linking K2 deployment rosters from 2001-2005 with post-deployment inpatient
and outpatient medical records from 2001-2011. Additionally, a reference group of personnel
stationed in South Korea during the same time frame was selected for comparison.

1.2 Results

Findings for several health outcomes had statistically significant elevated age-adjusted relative risks
among Service members deployed to K2 compared to U.S. military personnel located in South
Korea. Statistically significant elevated rates of two cancer groups were observed in the K2 cohort
relative to South Korea: malignant melanoma and malignant neoplasms of lymphatic and
hematopoietic tissue (RR: 3.68; 95% Cl: 1.35-10.04 and RR; 5.64; 95% Cl: 1.70-18.70,
respectively). However, the relative risk of melanoma was attenuated and no longer statistically
significant after additional adjustment for Service branch and race (RR: 2.15: 95% Cl: 0.71-6.54).

The age-adjusted relative risk of all circulatory outcomes in the K2 group was I percent less than in
the South Korea group (RR: 0.91; 95% Cl: 0.87-0.96) Deployment to K2 was associated with a
statistically significant 16 percent decrease in the age-adjusled relative risk of all respiratory
outcomes when compared to those personnel stationed in South Korea (RR: 0 84. 95% Cl. A.77-
0.94) Significantly lower age-adjusted relative risk of all mental health disorders was seen in
military personnel stationed at K2 relative to military personnel stationed in South Korea (RR. 0.81,
95% Cl: 0.79-0.84)

1.3 Limitations
Sevetal limitations should be acknowledged in the interpretation of the finclings. Acute changes in
health status during deploymeni may have been missed and were not evaluated in this
investigation, Likewise, changes in health status that may be delayed beyond the available follow*
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up period are unobservable. Defining case status using medical encounter diagnosis codes can
generate false positives (i.e., can identify illnesses when none were actually present). Also of
consideraiion is loss to follow-up, which occurred in this investigation when personnel leave military
service during the study period. lndividual environmental exposure data were not available,
although it is acknowledged that individual exposures can vary significantly among Service
members. Residual confounding by factors which influence the risk of a health outcome and are
also associated with, but not caused by, K2 deployment was also possible. Results for rare
diseases, such as specific types of cancers, should be interpreted with caution due to the small
case numbers observed. This investigation included the estimation of associations between K2
deployment and more than 20 health conditions; as the number of such comparisons increases, the
gleater the likelihood that the K2-deployed and South Korea-stationed groups will appear to differ
with respect to at least one health outcome due to chance, even if there are truly no differences
between the two groups.

Finally, although this investigation was conducted in response to a query by USASOC. Special
Operations Forces (SOF) personnel could not be identified. SOF was not, therefore, evaluated as
an independent risk factor or as a potential modifier of the associations between deployment and
post-deployment health status. The results of this study may not be generalizable to populations
with different prevalence or magnitude of modifiers of the associations between K2 deployment and
health outcomes. Unfortunately, whether these results are generalizabte to formerly deployed SOF
personnel is a matter of speculation.

ln light of these limitations, the results of this investigation should be considered preliminary. Within
the context of other scientific evidence relevant to the relationship between military deployment and
subsequent cancer incidence, these findings may motivate further investigation. However, lhe
observed associations in no way imply causality; the investigators caution against using the relative
risk estimates observed in this analysis as the basis for decision-making.

1.4 Recommendations

The APHC (Prov) recommends the following as a fotlow-up to this evaluation:

a. Conduct epidemiologic investigations to evaluate associations between deployment in support
of OEF, Operation lraqi Freedom (OlF), and Operation New Dawn (OND) and subsequent
developrnent of cancer among current and former U.S. Armed Forces personnel. ldeally, this
recommendation will be implemented in partnership with the other Services and the
Department of Veterans Atfairs (VA). These investigations should leverage regularly-collected
administrative, deployment, and medical data maintained by the Department of Defense (DOD)
and the VA and include, but not be limited to, the specific cancers for which personnel deployed
to K2 had increased risk (i.e., malignani melanoma and neoplasms of lymphatic and
hematopoietic tissue).

b. Coliaborate wilh USASOC Surgeon's Office and Special Operations Command (SOCOM)
Surgeon's Office to identify whether, and how, current and former SOF personnei can be
included in the study population(s) of the epidemiologic investigations recommended above.

c. ln evaluating associations between deployment and cancer incidence. evaluate SOF as an
independent cancer risk factor and potential rnodifier of associations between deployment and
cancer.

2
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2 References

3

See Appendix A for a listing of the references used in this report.

Background

After the attacks on the United States on September 11, 2001, the U.S. military sought to identify a
regional base from which to support OEF. At the time, Uzbekistan appeared to be an
advantageous partner, particularly for its air base located approximately 100 miles from the
Afghanistan border, near the towns of Karshi and Khanabad.' From late 2001 through June 2005,
the U.S. military used the Karshi-Khanabad Air Base (K2) as a logistics and air base providing
support for OEF.

ln the late 1970s, the Soviet military used K2 to support its operations in Afghanistan. During that
time, the Soviet Air Force maintained a fleet of various bomber aircraft at K2, necessltating an
underground fuel distribution system. Furthermore, construction of military equipment (including
missiles) in the Soviet era used materials such as asbestos and radioactive material. ln November
2001, the U.S. Army Center for Health Promotion and Preventive Medicine-Europe (now APHC
(Prov)-Europe) performed an Environmental Baseline Survey (EBS)2 at K2 that found underground
jet-fuel plumes, surface dirt contaminated with asbestos, and radioactive uranium. Periodic high
levels of dust and other particulate matter (PM) in the air due to seasonal dust storms were also
noted. Although the EBS highlighted these findings, it is important to note that 1) measured fuel
vapor levels were below Minimal Risk Levels established by the Agency for Toxic Substances and
Disease Registry; 2) asbestos was not detected in the air and therefore likely not inhaled by Service
members at K2, 3) the levels of radiation found were not substantial enough to penetrate the skin:
radioactive dust was not found and thus not inhaled by Service members at K2; and Service
members were not living or working direcily over the radioactive areas of concern on the site; and
4) common symptoms from acute exposure to high levels of ambient PM typically resolve quickly
when PM levels stabilize. Furthermore, chronic respiratory conditions and severe, long{erm health
effects of air pollution are generally not expected in the relatively young and healthy Service
member population.

Despite the survey's conclusion that health effects from the short{erm, low-dose exposures Bresent
at K2 were unlikely, efforts to remediate the environmental health risks were undertaken (e.g.,
covering contaminated areas with clean dirt and declaring them "off-limits"), since exposure to any
of the constituents mentioned above during deployment to K2 was plausible and because long-
term, chronic health effects had not yet been investigated. As such, the current investigation
focused on identifying the frequency of postdeployment medical encounters for health outcomes
consistent with exposure to the toxicants identified by the EBS. with a particular emphasis on
cancer. Medical encounters for respiratory and circulatory diseases as well as for mental health
disorders were also summarized '-''

4 Authority

a. This investigation is being conducted at the request of the USASOC.

b. Department of Defense lnstruction (DoDl) 6490.03, Deployment Health,l3 establishes the
requirement to identify and assess occupational and environmental health hazards during
deployments to mitigate the short- and longternr health risk to the extent feasible in an

J
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operational environment, and to monitor and track health conditions that may result from those
exposures.

c. ln accordance with Army Regulation (AR) 40-5, Preventive Medicine,ra the APHC (Prov) will
provide and support comprehensive health surveillance for the U.S. Army and DOD and will
review. interpret, and respond to assessment and surveillance data for the purpose of
identifying, preventing, and controlling new or evolving health problems.

5 Methods

5.1 Objectives

The objective of this analysis was to estimate the frequency of a specified set of post-deployment
health conditions (see Table 1), as documented by diagnosis in post-deployment medical records
(inpatient and outpatient encounters) among Service members formerly deployed to K2, and to
assess the relative frequency of post-deployment health conditions among personnel who had
deployed to K2 in support of OEF, compared to a population of Active Duty Service members who
had been stationed in South Korea.

5.2 Data Sources

Data from three sources were used to conduct the retrospective cohort study: the Coalition Forces
Land Component Command (CFLCC), the Defense Manpower Data Center (DMDC) and the
Defense Medical Surveillance System (DMSS). The CFLCC supplied K2 deployment roster
information; DMDC provided both military personnel location and demographic data; and DMSS
contained both inpatient and outpatient post-deployment medical diagnosis records. Data from the
DMDC and DMSS databases were received from the Division of Data and Analysis within the
Armed Forces Health Surveillance Center, now the Armed Forces Health Surveillance Branch
(AFH$B); the APHC (Prov) maintains the CFLCC roster.

5.3 Study Population

The study population consisted of Active Duty U.S. military personnel who had been deployed to
K2 between 2001 and 2005 and, for comparison, a group of Active Duty personnel who had been
stationed in South Korea during the same time frame. Deployment rosters and military personnel
location data were linked with both demographic data and up to ten years of post-deployment
inpatient and outpatient medical encounter records for these indlviduals. Personnel who were
deployed to K2 and also stationed in South Korea during the time frame of the study were assigned
to the K2 group only, and individuals who spent less than 30 days at the location of interest (either
K2 or South Korea) were excluded.

The CFLCC roster included the following data: social security number, Service branch, arrival and
departure dates, and location code. The roster did not identify whether or not Service members
were SOF personnel. Although the investigators do not know with certainly, rt is likely that SOF
personnel were not enumerated in the CFLCC roster due to mission classification and additional
Force Protection measrrres. As such. this evaluation did not include identification of SOF as a
specific risk factor.
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5.4 Research Design

A retrospective cohort study using existing electronic databases was conducted. ln order to assess
the frequency of post-deployment health conditions among personnel deployed to K2 during the
years 200'1-2005, up to 10 years of inpatient and outpatient medical encounter records were
identified and analyzed. ln order to provide an estimate of relative disease frequency of post-
deployment health outcomes among K2-based personnel had they never been deployed to K2, the
frequency of post-deployment health outcomes among a sample of Active Duty military personnel
formerly stationed in South Korea during the same period of time was also assessed.

Health outcome case status was defined according to qualifying lnternational Classification of
Diseases-Clinical Modification, 9th Revision (lCD-d-CM) enCounter codes as well as diagnostic
procedure codes (hospitalization data), current procedural terminology (CPT) codes (outpatient
data), and supplemental classification of factors influencing health status and contact with health
services codes (V-codes), when applicable (Table 1). Whenever possible, standard case
definitions defined by the AFHSB were utilized in order to promote consistency across
epidemiologic analyses throughout the DOD (http://www.afhsc.mil/Home/CaseDefinitions).

A single medical encounter with a qualifying diagnosis code was considered positive for that health
outcome. Repeated instances for diagnoses in the same health outcome category were excluded,
such that a single individual could contribute, at most, one health outcome in each category.
Defined secondary analyses were used to assess the impact on the results of using relatively
sensitive case definitions in the primary analysls.

ln addition to assessing the frequency of the four groups of health conditions defined below, the
frequency and relative frequency of specific medical encounters for different types of cancers were
determined.

5
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Table 1. Health Outcome Case Definitions
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5.5 Data Analysis

SAS/STAT software, Version 9.2 of the SAS System for Windows (Copyright 2002-2008. SAS
lnstitute lnc., Cary, NC, USA), was used for all data management and analysis. The cumulative
incidence of health outcomes was adjusted for factors which were thought to affect the risk of the
selected health conditions that were likely to be unequally distributed between the K2 and South
Korea-based personnel, to the extent that information was available on these factors. These
potential confounders included age, gender, Service branch, rank, and calendar period of
deployment. We also stratified the analyses by duration of time spent at the respective location.
Modification of the association between K2 deployment and lhe medical encounters by these
factors was also assessed. To estimate the relative frequency of medical encounters among the
K2 and South Korea personnel, we conducted univariate and stratified analysis (PROC FREQ), as
well as multivariate modeling [Binomial regression (PROC GENMOD)]. Age-adjusted relative risks
and 95% confidence intervals were calculated using the Mantel-Haenszel method to pool estimates
across age strata. Though limited by small cancer case counts, multivariate-adjusted relative risk
estimates comparing K2 to South Korea personnel were obtained by exponentiating the beta
coefficient corresponding to the deployment location variable in each model. ln addition to age,
relative risk estimates for selected cancer outcomes were adjusted for Service branch (Army vs.
non-Army) and race (Caucasian vs. non-Caucasian).

ln primary analysis, only the first qualifying incidence of a medical encounter for a given health
outcome was included and used to define an incident outcome event (a case). Subsequent follow-
up time for cases was censored in analyses of that specific health outcome, but cases remained in
the risk pool for the other health conditions assessed in this investigation. ln sensitivity analyses,
increasingly strict case criteria were applied, such that multiple medical encounters were required in
order for an incidence to be considered a case.

6 Results

6.1 Summary of Demographic and Service-related Characteristics

Table 2 summarizes the demographic and Service-related covariates of the study population. A
total of 35,029 Service members were identified for inclusion in the study, 7,005 of whom met the
inclusion criteria for the K2-deployed group. The South Korea group consisted of 28,024 Service
members, Notably, the K2-deployed group was disproportionately composed of U.S. Air Force
airmen. Age, race, and rank profiles also differed between the K2-deployed and South Korea-
stationed groups.

6.2 Adjusted Relative Risks for All Health Outcomes

Location-specific age-adjusted relative risks for all health outcomes are presented in Table 3.

Statistically significant elevated rates of two groups of cancers were observed in the K2 cohort
relative to the personnel formerly stationed in South Korea. malignani melanoma and neoplasms of
lymphatic and hematopoietic tissue (RR 3 68: 95% Cl: 1.35-10.04 and RR: 5.64: 95% Cl. 1.70-
18 70. respectively) {Refer to the blue shaded areas in Table 3 )

The relative risk of melanoma was attenuated after additional adjustment for Service branch and
race. and no longer statisiically significant 1RR: 2.15; 95% Cl: 0 71-6.54). The relative risk of

7
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neoplasms of lymphatic and hematopoietic tissue was qualitatively similar after additional
adjustment for Service branch and race (RR: 6.50: 95% Cl: 2.08-20.28).

The age-adjusted relative risk of all circulatory outcomes in the K2 group was 9 percent lower than
in the South Korea group (RR; 0.91: 95% Cl: 0.87-0.96). Deployment to K2 was associated with a
statistically significant 1O-percent decrease in the age-adjusted relative risk of all respiratory
outcomes when compared to those personnel stationed in South Korea (RR: 0.84: 950/o Cl:0.77-
0.94). Significantly lower age-adjusted relative risk of all mental health disorders was seen in
military personnelstationed at K2 relative to military personnel$tationed in South Korea (RR: 0.81r
95% Cl: 0.79-0.84). (Refer to the blue shaded areas in Tabte 3.)
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Table 2. ic and Milita Characteristics of the Stud P lation

Legend:
E - enlisted, O - officer; W0 - warrant officer

9

K2 Korea

n (o/ol n(%l
7,005 28,024

Age

<20 vears 198 (2.8) 3.33s (11.9)

20-29 years 4,031(57,5) 1s,642 {ss.8}
3G39 vears 2,200 (31.4) 7,139 {25.s)

4Gr Vears s76 (8.2) 1,908 (6.8)

Sex

Male 5,339 (90.s) 23.344 (83.3)

Female 565 (9.s) 4,580 ( 16.7)

Race

Asian re7 (2.81 1.270 (4.5)

African American 874 (12.51 7,054 .25.21

Caucasian s,096172.71 15.701 {56.0}

Hispanic 472(6.71 2.518 (9.0I

lndian s9 (0.8) 198 (0,7)

Other 74 ( 1.1) 47LlL.ll
Unspecified 233 (3.3) 812 (2.9)

Rank

E1.E4 2.991142.1\ 16,280 (58.1)

E5-E! 2,684 (38.31 8.780 {31.3)

O1-O3orW01-WO2 r,00s ( 14.3) 2,LL3(7.51

04-01.0 or WO3-WO5 324 {4.6) 84e (3.0)

Unspecified 1(0.0) 2 {0.0)
Service Branch

Armv 1,192 (17.0) 19.895 {71,0}

Air Force s,711{81.5} 7,493t26.71

Marine Corps 89 t 1.3) 438 ( 1.6)

Navv 13 {0.21 197 {0.7)
Service Component

Active DutV 6,950 (99.4) 27,s19 {98.2)

National Guard 20 (0.3) 228 (0.8)

Reserve 2510.4) 277 ft.Al
Time at Location

0-3 months 1.,943 (27.7\ 13,840 (49.4)

3-6 months 4,317 (61.6) 5,859 (20.9)

6-9 months 684 (9.8) 2,69s (9.6)

9-12 months 29 (0.4) 2,544 (9.1)

12+ months 32 (0.5) 3,086 ( 11.0)
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Table 3. Age-Adjusted Relative Risks and Corresponding 95% Confidence
lntervals for Health Outcomes, Comparing U.S. Military Personnel Deployed to K2
to U.S. Milita Personnel Stationed in South Korea

l(orca

.Age was sttatilied on the median, 25 years of age, where the "young" category is defined as any Service member 25 years of age
or younger. and the .old" category is defined as any Service member 26 years of age or older.
Values shaded in blue represent $tatistically significant results (as described in paragraph 6.2).

7 Discussion

A retrospective cohort design was implemented in order to evaluate the post-deployment health
status among Service members formerly deployed to K2. This was accomplished by linking K2
deployment rosters from 2001-2005 with post-deployment inpatient and outpatient medical records
from 2001-201 1. A reference group of personnel stationed in South Korea during the same time
frame was selected for comparison because these Service members are stationed overseas for an
extended period of time and are more likely to have a baseline health status similar to that of OEF-
deployed personnel, relative to never-deployed personnel stationed in the Continental U.S.

This investigation focused on identifying the frequency of post-deployment medical encounters for
health outcomes consistent with the toxicants fiet fuel, radiation, asbestos, and high levels of dust
and particulate matter) identified as potential exposures by an Occupational and Environmental
Baseline Survey performed at K2 in November 2001 We particularly emphasized cancer due to
concerns of a number of personnel previously stationed at K2. Medical encounters for respiratory
and circulatory diseases as well as for mental health disorders were also summarized.

Several limitations should be acknowledged in the interpretation of the findings. The analysis
conducted was based on healthcare encounter diagnoses following redeployment. As a result, any
acute changes in health status during deployment related to the outcomes evaluated that were dr.re
to exposures in theater may have been missed. Likewise, changes in health status that may be
delayed beyond the available follow-up period are unobservable, particularly cancer$ with longer
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latency periods. The use of medical encounter diagnosis codes for case definition can also result in
false positives. Also of noteworthy consideration is loss to follow-up, which occurs when personnel
leave military service during the study period. lndividual environmental exposure data were not
available, although it is acknowledged that indlvidual exposures can vary significantly among
Service members, despite their having been deployed to the same location. Residual confounding
by factors which influence the risk of a health outcome and are also associated with, but not caused
by, K2 deployment was also possible. For example, the risk of melanoma may be higher among
Caucasian personnel than among personnel of other races and the proportion of Caucasian
Service members is higher among K2 personnel compared to South Korea-stationed personnel.
However, relative rate estimates from models adjusting for age, race, and Service branch were
qualitatively similar to those from models adjusting only for age.

Similarly, information on individual risk factors that could potentially confound the observed
associations was unavailable. For example, if the prevalence of smoking was higher among
personnel based at K2 relative to South Korea-stationed personnel than relative rate estimates
would be biased upwards for outcomes where smoking increases the risk. Furthermore, results for
rare diseases, such as specific types of cancers, should be interpreted with caution due to small
case numbers observed. For example. although the underlying groups are large, the relative rale
estimates for melanoma and neoplasms of lymphatic and hematopoietic tissue were based on a
total of 16 and '13 cases. respectively. This investigation included the estimation of associations
between K2 deployment and more than 20 health conditions. lt is noted that, in general, as the
number of such comparisons increases, the greater the likelihood that the K2-deployed and South
Korea-stationed groups will appear to ditfer with respect to at least one health outcome due to
chance, even if there are truly no differences between the two groups.

Finally, although this investigation was conducted in response to a query by USASOC, SOF
personnel could not be identified. SOF was not, therefore. evaluated as an independent risk factor
or as a potential modifier of the associations between deployment and post-deployment health
status. The results of this study may not be generalizable to populations with different prevalence
or magnitude of modifiets of the associations between K2 deployment and health outcomes.
Unfortunately, whether these results are generalizable to formerly deployed SOF personnel is a
matter of speculation.

ln this exploratory investigation, elevated age-adjusted relative risks were observed for
approximately half of the cancer outcomes evaluated (i.e., 9 of 19 estimated risk ratios were greater
than 1). comparing the K2 deployers to the Service members located in South Korea, though only
two of these observed associations were statistically significant. Because of the small number of
incident cancers evaluated in this investigation (61 and 174 cancer cases in the K2 and South
Korea cohorts, respectivelyi as well as the other limitations noted above. the results of this
investigation should be considered preliminary. Within the context of other scientific evidence
relevant to the relationship between military deployment and subsequent cancer incidence, these
findings may motivate further investigation. However, the observed associations in no way imply
causality. the investigators caution against using the relative risk estimates observed in this
analysis as the basis for decision-making.
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8 Recommendations

The APHC (Prov) recommends the following as a follow-up to this evaluation:

a. Conduct epidemiologic investigations to evaluate associations between deployment in support
of OEF, OlF, and OND and subsequent development of cancer among current and former U.S.
Armed Forces personnel. ldeally, this recommendation will be implemented in partnership with
the other Services and the VA. These investigations should leverage regularly collected
administrative, deployment, and medical data maintained by the DOD and the VA, and should
include, but not be limited to, the specific cancers for which personnel deployed to l(2 had
increased risk (i.e., malignant melanoma and neoplasms of lymphatic and hematopoietic
tissue).

b Collaborate with the USASOC Surgeon's Office and SOCOM Surgeon's Office to identify
whether, and how, current and former soF personnel can be included in the study
population(s) of the epidemiologic investigations recommended above.

c. ln evaluating associations between deployment and cancer incidence, evaluate SOF as an
independent cancer risk factor and potential modifier of associations between deployment and
cancer.

9 Point of Contact

The APHC (Prov) point of contact is Ms. Jessica Sharkey, Epidemiologist, Environmental Medicine
Program. commercial 410-417-2876 or e-mail at jessica.m.sharkey.civ@mail.mil.

JESSICA M. SHARKEY, MPH
Epidemiologist
Environmental Medicine Program

Approved

COLEEN P. BAIRD
Program Manager
Environmental Medicine Program
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Evaluation of Postdeployment Cancers
Among Active Duty Military Personnel

Surpassed only by heart disease, cancel'is the second
highest cause ofall deaths, accounting fol I in every 4
deaths in the United States. According to the American
Cancer Society, there will be more than 1.66 million ner,v
cancet diagnoses and an estimated 590,000 Americans
will die of cancer in 2015.r These figures are similar to
those reported by the Surveillance. Epidemiology, and
End Results Program for 2014.'1In its most recent Can-
cel Trends Progress Report -201112012 Update, the Na-
tional Cancer Institute reports that death rates for the 4
leading types of cancer as well as all cancers combined
have been declining, yet incidence rates of some callcel.s
are on the rise.r Worldwide, caucer is a leadirrg cause
of both morbidity and moltality, with approximately 14

nrillion newly diagnosed cases and mole than 8 million
deaths attributed to cancer in 2012.a

The evidence indicating a connection between occupa-
tional and envitonnrental exposures and cancer has been
growing irr recent years.s This is of palticular collcel.n
because such cancers ale theoretically avoidable. as
measures can be taken to avoid these nongenetic risk
factors. The World Health Organization estimates that
l9Yo of all cancers are attributed to environmental fac-
tors, accounting for L3 million deaths per year.6

The military population presents a unique opportu-
nity to study links betr.veerr environmental exposures
aud caucer'. Advantageous aspects of studying cancer
among rnilitary personnel include well character.ized
person-time, occupation, and, though not always the
case, environmental lrazards. Access to routine health-
care including l'ecourmended cancer screenings at no
cost to the service ntentber and robust electronic medi-
cal record systems also facilitate assessments of cancer
outcornes in the nrilitary population. Furthenrrore. ex-
posures associated with military deployments may in-
fluence cancer risk among military personnel.T Possible
deployment-related exposures have been documented by
the Department of Defense.s.o to include potential car-
cinogens (eg, industrial solvents. jet fuel, air pollution,
radiation). Behavioral changes during deployment, such
as increased tobacco use, have also been documented.ro

Jessica M. Sharkey, MPH
Joseph H. Abraham, ScD

It is thus plausible that nrilitary deploytnent and associ-
ated exposures nray be lisk factors fbr subsequent calt-
cer among warfighters.

CRruceR IN THE MIltrnRv

Vietnam War

Histolically, there has been concern regarding military
service-related hazards and potential long-term health
implications following military deployment. Postde-
ployment cancer risk is oflen at the forefront of the issue,
as was the case after the Vietnam War.rr-r2 As Richards
describes in an article reviewing responses to military-
associated environmental and occupational exposures:

During the lattel half of the 20th Century. medical
knou'ledge of and conceln about calcinogens grew, and
human experinTentation guidelines became rnole strin-
gent. Duling the Vietnarn era. concet'n fol troop expo-
sure to envilonmental contaminants evolved beyond
acute exposures and expelimentation to eucompass
long-term occupational and environrnental hazalds en-
countered on the battlefield.r-1

By far; the most prorninent exposure in terrns of health
concel'n generated during this conflict is the herbicide
commonly referred to as Agent Orange. Many veterans
of the Vietnam conflict between 1965 and 1972 attriblte
poor postdeployment health outconres, including rare
cancers, to 2.3,7,8-Tetrachlorodibenzodioxin, an ex-
tremely toxic dioxin componnd that contanrinated one
of the cornpounds used to make the herbicide Agent Or-
ange.ra The scientific evidence linking postdeployment
caucel'to Agent Orange exposure during the Vietuam
War valies. Some studies have uot found highel rates of
mortality for outcomes such as soft tissue sarcomas,r5
Hodgkin's disease,r6 non-Hodgkin lymphonra, or tes-
ticular cancer in Vietnarn veterans.rT.rs Another study of
participants of the Agent Orange Registry had similar
resnlts, slrowing uo difference in prevalence for any
type of cancer when comparing Vietnam veterans to
non-Vietnam veterans.rT However, the CDC Selected
Cancer Study leported a higher risk of non-Hodgkin's
lymphoma anrong Vietnam veterans when compared to
other men.re Frumkin summarized the existing litera-
ture on Agent Orange and cancer, reporting consistent
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to fairly consisterrt negative results for increases of soft
tissue sarcomas. Hodgkin's disease, and gastrointestinal
and blain cancel's, but inconsistent results of increases
in respiratory and prostate callcers among Vietnam vet-
erans.20 Stillyet, in the cnrrent Institr.rte of Medicine Re-
port of the health effects of herbicides nsed in Vietnam,
Veterans and Agent Orange: Update 2012,21 the commit-
tee fouud sufficient evidence of an association between
soft tissue sal'comas. non-Hodgkin lymphoma, chronic
lymphocytic lenkemia, and Hodgkin lymphoma, and
limited/suggestive evidence of an association with la-
ryngeal, lung, bronchns, trachea, and prostate cancers
as well as nrultiple nryeloma.

1991 Gulf War

Sinrilal to those of the Vietnam conflict, marry veterans
of the 1991 Gulf War are also concerned about the specter
of cancer and possible links to hazards associated with
their deployment. Notable hazards of concern to service
mernbet's during the Gulf War include depleted uranillm,
petroleum products, pesticides, and chemical and bio-
logical warfare agents.r2 However; scientific literature
shows mixed findings legardir,g potential associations
between Gulf Wal exposure and postdeployment cancer
risk. A particular exposure event of interest during the
Gulf War was the destruction of chemical rnunitions at
Khamisiyah, Iraq. While Bullrnan et al indicated an in-
creased risk of brain cancer moltality antong US Army
Gulf War veterans who were potentially exposed to
low-level chemical warfare agents at Khamisiyah when
compared to Gulf War veterans who were not exposed,2s
a later study by Young et al found no excess in blain
carlcer.ta In his report on a study on testicular cancer fol-
lowing Gulf War deployment, Levine stated:

...testicular callcer was fbund to be the only significantly
increased malignancv among deployed Persian GLrlf War'
veterans. The increase becanre apparent 2 to 3 yeals after'
the Persian Gulf War and peaked 4 to 5 years a{leru,ald.rr

Yet, Knoke et al found that although there was an initial
itrcrease in testicular callcel' immediately following de-
ployment among Gulf War veterans compared to non-
deployed Gulf War era veterans, the difference was uo
longer observed by 4 years postdeployment.2s Kang et al
described "very small rate differences (less than 1.0%)
between Gulf veterans and non-Gulf veterans" for botlr
skin cancer and other cancers, with higher lates anrong
the Gulf War veterans.:6 Kang and Bullman reported

...no significant excess ofoverall cancer deaths or deaths
fiom carrcer at any specific site among Gulf veterans
compaled lvith non-Gr"rlf veteran controls.2T

and limired/suggestive evidence of an association be-
tween combustion products and nasal, oral, laryngeal,
and bladder cancers and between hydrazines and lung
cancer. There was irradequateiinsufficient evidence to
support conclusions regarding potential associations
between fuels, cornbustion products, hydrazines, and
nitlic acid for nurnerous types of cancers.28

Operations Enduring and lraqi Freedom

Deployment-related exposules are now causing the
same concerns regarding cancer among service mern-
bers fbllowing support of Operations Enduring Freedom
(OEF) and IlaqiFreedonr (OIF). Since 2001, in excess of
2 nrillion US military personnel have deployed to South-
west Asia,2e'30 with environmental hazards including but
not limited to pollutants flom local industry; military-
produced exhaust from vehicles. machinery. arrd gener-
ators; opeu air burn pit emissions and fumes from fires;
high levels of indigenous anrbient particulate matter;
munitions and weapons; depleted ul'anium; and tadia-
tion.z.rr-3e Potential relationships between exposures in
theater and cancer diagnoses subsequent to deploynrent
are again a priority for researchers and public health
profbssionals in the rnilitary community.

Bnsrurue CRrucEn RRrrs

In the population of OIF and OEF veterans, one expects
a certain amount of cancer to occur, irrespective of de-
ployment history and associated deployrrrent-related en-
vironmental exposures. Understanding baseline rates of
caucel'in the military population is useful when evaluat-
ing whether carlcer among service ntembers lvith a his-
tory of deployment in snpport of OIF and/or OEF oc-
curs at excessive rates. Caucer investigations in military
populations typically focus on specific types of cancer
or are specific to a single service branch. This was the
case when Yamane reported on cancer incidence from
1989-2002 arnor.lg Airmen. In con:parison to the general
US population, he found standardized incidence ratios
for all cancers to be lower thau expected among male
Air Force service melnbers and as expected among fe-
male Air Folce service members.ao Zhu et al later com-
pared incidence rates ofa select group ofcancers (lung,
colorectal, prostate, breast, testiculaq and cervical can-
cers) across the military to US civilians. The authors
reported lower incidence l'ates of colorectal. lnng, and
cervical cancers. and higher rates ofprostate and breast
cancers.T Although these compalisons provide valu-
able information, knor,vledge of rates across all service
branches for al.l types of cancers is importarrt.

In a 2005 r'epol't, Gulf War qnd Health, an Institute of In June 2012, the Arrned Forces Health Surveillance
Medicine committee fbund sufficient evidence of an as- Center published a repoft describing incident diagno-
sociation between contbustion products and lung cancer ses of cancers and cancer-related deaths in active duty
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militaly personnel fronr 2000-2011. Results for the l2-
year surveillance period showed a crude incident rate of
55.2 per 100,000 person-yeal's, with the lowest anmral
incidence rate of 50.3 per 100,000 person-years occur-
ring itr 2003 and the highest annual incidence rate of 60.1
per 100,000 person-years occurring in 2009. The data
indicated no apparent increasing or decreasing treuds
in overall or site-specific incident cancer diagnoses. Of
note, rates of cancer diagnoses among active duty mili-
tary nrembers have remained stable since 2000.'1r

Iorrurrrvrruc CnRcrruocrrus

More than 900 agents have been evaluated by the In-
ternational Agency for Research on Cancel for deter-
mirration of potential to cause cancer. A gloup of four
different categories is utilized to classify every agent:
carcinogenic to hurnans (Group l), probably or possi-
bly carcinogenic to humans (Gloup 2A and Group 28,
respectively), unclassifiable as to carcinogenicity in hu-
nrans (Group 3), and probably not carcinogenic to hu-
nrans (Group 4). In excess of 125 agents have been clas-
sified into Group 1.42 It is suspected or knolvn that some
ofthese envilonmental calcinogens cau be found in the
deployment environment.

IoEruururuc CRrucrns

The concern for postdeployntent cancer due to potential
exposure environmental carcinogens in theater has been
raised by setvice rnernbers and veterans alike. as dern-
onstrated by advocacy gl'oups such as Burnpits360 aud
Operation Purple Heart, which allow for self-reported
cancer diagnoses ou r,vebsite legistries.ar,aa While these
concerns are reasonable and recognized by public health
professionals in the military community, they have yet to
be supported by epidemiologic studies using appropriate
populations and suitable comparison groups. However,
there are nrany factors that shor,rld be considered when
approaching a study intended to establish whether a his-
tory of deployment in support of OIF or OEF is associat-
ed with subsequent iucidence of postdeploymeut cancer.

Age

Age is an important factor to consider when designing
any epidemiologic investigation pertaining to postde-
ployment cancers arnong service mernbeLs and veterans.
Incidence rates of many types of cancers are known to
increase with age. As pointed out by the Armed Forc-
es Health Surveillance Center, generally speaking, US
military personnel al'e younger than the gerreral popula-
tion.ar When focused on a chronic disease such as cancer
that is known to increase with age, in a younger popula-
tion, pliority should be given to cancers that typically
occur with highest incidence falling during the young
adult years.

Latency Periods

Tlre enrpirical latent period for cancers consists of2 palts:
an induction peliod ranging fi'om the time between the
action of a given conrponent cause (ie. an exposure of
interest) and the action of the last causal component (ie.
biological onset ofthe cancer) and a subsequent period
ranging from the biological onset of the cancer to the
clinical detection of the cancer. Minimum empirical la-
tency periods must be taken into account when decid-
ing which cancel's to evaluate in service members and
veterans postdeployment, as they must be consistent
with study hypotheses. Latency periods vary by differ-
ent type of cancer of intelest, with some cancers hav-
ing a typical latency peliod of I5 to 20 years or longer,
lvhile some callcel's typically have latency periods that
are considerably shorter. In the folmer, these types of
cancers would be better suited for postdeploylnent can-
cer evaluations amoug veteran populations of wals that
occurred at least that far in the past, such as Vietnam or
the first Gulf War, yet they would not be appropriate for
OIF/OEF veterans as that mucl'r tinre has not yet passed
since exposure. On the othel hand, it would be prudent
to study the latter types of cancers in a population of
OIF/OEF deployed service members because time since
deployrnent and typical latency periods align.

Biologic Plausibility

When selecting cancer outcomes of interest, the focus
should be on cancers that are biologically plausible. For
example, the fbllowing cancers were selected for an
upcoming collaborative study between the US Army
Public Health Command, tl-re Navy and Marine Colps
Public Health Center, and the Department of Vetelans
Affairs: melanorna, leukernia, lyrnphorna. and blain,
thyroid, testicular. and breast caucers. Those cancers
have peak incidence during young adult years, which
matches the dernographics of our service members with
potential exposure(s) of interest.a5 These selections weLe
also made based on suspected or known occupational
or environmental risk factors.a6-ae The latent periods of
these cancels are also in accordance with investigating
the association between in-theater environmental expo-
sures and postdeployment cancer alnong selvice mem-
bers formerly deployed to OIF or OEF.s0'sr

KnnsHt-KHRI'IABAD: AN ExRvplr

Recent efforts to understand possible associations be-
tween environmental exposures in theater and postde-
ploymetrt cancer diagnoses include an investigation corr-
dLrcted at the US Army Public Health Command, which
explored multiple cancer outcomes anlong service mem-
bers formerly deployed to Karshi-Khanabad, an air base
located in southeastern Uzbekistan used to support mis-
sions in neighboring Afghanistan during OEF.3e Active
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duty mernbers of the US arrned forces were located at
the Karshi-Khanabad Air Base, also known as K2 or
Camp Stronghold Freedorn, between 2001 and 2005.
General conditions were known to be harsh. Histoli-
cally, the site was used by the Soviet nrilitary to support
operations in Afghanistan in the late 1970s. During this
tirne. the Soviet Air Force maintained a fleet of various
bomber aircraft atK2,lvhich requil'ed an underground
fuel distribution system. Furthelrnore, construction of
nrilitaly equipment (including nrissiles) in the Soviet era
used materials such as asbestos and radioactive material.
An occupational and environmental survey performed
at K2 in November 2001 by the Center for Health Pro-
motion and Preventive Medicine-Europe.fbund under'-
ground jet-fuel plumes and snrface dirt contaminated
with asbestos and radioactive uranium.r8 Periodic high
levels of dust and other palticulate matter (PM) in the air
due to seasonal dust stonns was also noted.

Althor,rgh etTorts fbr rernediation of the environmental
health lisks present at K2 were nrade (eg, covering the
contaminated areas with clean soil and declaring these
areas "off-limits"), exposure to the toxicants mentioned
above during deployment to K2 was plausible. In othel
settings, exposure to jet fuel plumes, asbestos-contarn-
inated soi[, radioactive rnaterials, and/or dust and PM
have resulted in documented adverse health outcomes,
including both acute and chronic disease. As such, this
investigation focused on identi8ring the fi'equency of
postdeployment medical encounters fbr health outcomes
consistent with exposure to the identified toxicants, with
an emphasis ou cancer due to the various types arnong
pelsonnel previously deployed to K2.52'6t

At the request of a US Central Command Force Health
Protection Officer, an evaluation of health outcomes
among active duty militaly personnel with a histoly of
deployrnent to K2 was conducted to address coltcet'ns
fot'exposule(s) of health consequence among Army, Air
Force, and Marine Corps personnel deployed to the air
base. The Army Public Health Command subsequently
conducted a comparative health assessment using one
year of postdeployment rnedical follow-up. In the con-
text of the above discussion regalding latency periods
for cancer outcomes, the US Arnry Special Operations
Command Surgeon later requested that the original
analysis be lepeated to incorporate up to 10 years of
fbllow-up, using all available postdeployment medical
encounter data. In response to this request, a retrospec-
tive cohort study u,as conducted in ordel to assess post-
deploymerit health status among service members for-
merly deployed to K2. This was accomplished by link-
ing K2 deployment rosters from 2001-2005 with postde-
ployment inpatient and outpatient medical recolds from

THE ARMY MEDICAL DEPARTMENT JOURNAL

2001-2011. Additionally, a reference group of personnel
stationed in Soutlr Korea during the same period was
selected for comparison. The results are presented in the
Table.

The results of this analysis are sornewhat nrixed, with
lelative risks lower than one for about half of the spe-
cific cancer type outcomes arrd relative lisks higher than
otre for the othel half. The only statistically significant
findings were for malignant melanoma and neoplasms
of lymphatic and hematopoietic tissues (excluding
Non-Hodgkin Lymphorna and Leukernia; highliglrted
in bluein the Table). indicating a risk apploximately
3.7 tinres greater and 5.6 times greater among those
deployed to K2 compared to those stationed in Kolea.
Concerrr fol postdeployrnent cancer at K2 is warranted.
given the lelative risks above one, irrespective of statis-
tical significance and the lirnitations of this particular
analysis. Although the environmental hazard risk profile
may differ somewhat between K2 and other OIFiOEF
locations, these results bolster the rationale for conduct-
ing broader studies to evalnate incidence of cancem fol-
lowing military deployment.

CHRr-lrruG ts AND LIMITATToNS

Long latency periods, low incidence rates of most types
of cancer, and appropriate selection of nondeployed
controls present challenges for investigators wishing to
evaluate postdeployment cancer risk. Only very recently
has a sufficient amonnt of tirne elapsed in ordel to as-
sess callcer incidence following OIF and OEF deploy-
ments. Given the low incidence rates of most types of
cancers, researchers rnust take care to ensure that study
sample sizes are large enough to provide adequate sta-
tistical power to detect associations. should they exist.
Epiderniologic studles comparing cases to controls with
respect to OIFiOEF deployment status presents a chal-
lenge due to a high prevalence of deployment for any
military personnel serving between 2001 and 2014. As
snch, a lalge well-powered study is imperative.

Additional challenges include a lack of data on individ-
ual environmental exposures over time as well as a lack
of exact locations of each service member during nrili-
tary deployments. As a result, deployn-rent in general
is typically used as a proxy for deployment-associated
exposures. Also lirniting to epiderniologic studies such
as these is the lack of information on behavioral habits
such as smoking, which can have significant eff'ects on
certain types of cancer.

Cancer case definitions are oftell based on ICD-9-CM
coded medical encounter data from rnilitary nredi-
cal record databases. Using administrative lecords to
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Age-Adjusted Relative Risks and Corresponding 95% Confidence lntervals for Cancer Outcomes, Comparing US Military
Personnel Deployed to K2 to US Military Personnel Stationed in Korea

Outcome
K2 Korea

Age-Adjusted"

RR ] gsz cr

Age

Young

nl o/o

otd

I
n

Age

Young otd
n o/o n o/o

All cancer 11 0.39 50 t.2t 41 0.28 133 1.00 1.23 0.92-1.65
Brain cancer I 0,04 4 0.10 0 0.00 B 0.06 2.A4 0.68-6.09
Cervical cancer n 0.00 0 0.00 1 0.01 0 0.00 0
Leukemia 0 0.00 1 0.02 5 0.03 4 0.03 0.43 0.05-3.63
Malignant melanoma 1 0.04 0.17 3 0.02 5 0.04 3.58 1.35-10.04
Neoplasm of bone/connective tissue/skin/breast 1 0.04 3 o.07 5 0.03 9 0.07 1.06 0.35-3.22
Neoplasm of colon/rectum 2 0.07 ) 0,07 2 0.01 9 0.07 1.6 0.57-4.51
Neoplasm of digestive organs/peritoneum 0 0.00 1 0.02 1 0.01 6 0,05 0,48 0.06-3.95
Neoplasm of female breast I 0.04 3 0.07 1 0.01 9 0.07 1.35 0.43-4.24
Neoplasm of genitouflnary organs 1 0.04 4 0.10 2 0.01 B 0.06 r.74 0.60-s.08
Neoplasm of lip/oral cavity/pharynx 1 0.04 3 0.07 0 0.00 6 0.0s 2.tB 0.64-7.49
Neoplasm of lungr/bronchus 0 0,00 4 0.10 0 0.00 0 0.00
Neoplasm of lymphatic and hematopoietic tissue 2 0.07 5 0.L2 6 0.04 0 0.00 5.64 1.70-18.70
Neoplasm of respiratory/intrathoracic organs 0 0.00 0 0.00 0 0.00 2 0,02 0
Neoplasm of testis 1 0.04 2 0,05 B 0.05 L2 0.09 0.57 0.r7-t.9t
Non-Hodgkin lymphoma 0 0.00 3 0.07 4 0,03 B 0.06 0,89 0,25-3.26
Prostate cancer 0 0.00 4 0.10 0,00 1B 0.L4 0.7t 0.24-2.10
Neoplasm of other and unspecified sites 0 0.00 J 0.07 3 0.02 27 0.20 0.33 0.10-1,09
Neoplasm of uncertain behavior (plasma cells) 0 0.00 0 0,00 0 0.00 0 0.00

8RR indicates relative risk. Cl indicates confidence intervals.

ascertain cancer cases may result in t-alse positives. For
exarnple, not only are sorne caucel's not well defined,
but sorne require several encounters, sometimes with
multiple specialists or requiring different medical pro-
cedures, in order to make a definitive diagnosis. In such
circrunstances, an ICD-9-CM code may reflect a true
case of cancer or the medical encounter may signify
that a patient is in the process of fulfilling diagnostic
evaluations necessary to rule out cancer. Using medical
encounter data for case ascertainnrent presents another
limitation of this study: whereas medical encountel'data
capture is complete for service members who remain in
service, the same canltot be said for personnel who leave
military service. This becomes particularly problematic
when studying chronic health outcomes such as caucer,
with the latency periods often years aftel exposure. be-
yond the average time of military service. Investigators
are currently attentpting to establish methodology fbr'
linking rnedical encounter records front military ser-
vice with medical encounter records fi'om the Veterans
Adninistration (VA) in order to minimize loss of follow
up due to attrition from rnilitary service. However, this
methodology will still fail at perfect case capture, as a
certain portion of veterans are not VA beneficiaries or
simply choose to obtain healthcare services outside the
VA health systeln. It has been suggested that state can-
cer registries be used as additional sources of data in

postdeployment cancel' studi es, however, the f-easi bi I ity
of this approach lras yet to be explored.

Although many challerlges are presented to researchers
seeking to determine whether or llot cancer incidence is
elevated amolrg militaly service members and veteraus
formerly deployed in support of OIF and OEF relative
to personnel without a history of deployment, it is an
impoffant topic that is worthy of public health eftbrts
and resources,
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Environmental Conditions at
Karshi Khanabad (K-2)
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Amerisan troops began working at K-2 (Stronghold Freedom) in Oct 01. K-2 is at the site of an old, Soviet-era
air base in Uzbekistan and general conditions are harsh. lt is a very active site supporting OPEMTION
Enduring Freedom. Thousands of service members (mostly Anny and Air Force, but some Marines) from
various Guard, Re$erve, and active duty units have worked at K-2 or are scheduled to go there soon. Some
people who worked there are concerned that the environmental conditions may have afiected their health.
This information sheet prepares medics for some of the more common questions.

What are conditions like at K.2?
This is a bare bones, rustic site, as is offen the case

with contingency operations. The most common
complaint was of a bad smell corning from a trench near
the tent city. Others talked about "black goo" while
digging or mentioned high levels of disease, like TB.

What kind of assessment was done atK-2?
At any new site, an occupational and environmental

baseline (EBS) survey is a required part of the health
risk assessment proc€ss, In Nov 01, the U.S. Army
Center for Health Promotion and Preventive Medicine-
Europe (USACHPPM-EUR) did an EBS. They found
widespread jet fuel plumes, usually 1-3 meters under
ground, most likely from a leaking Soviet-era
undergound fuel distribution system. This was the
cause of the odor and pooling associated with digging.

They also found smaller, localized areas of surface
dirt contaminated with asbestos and lowlevel
radioactive processed uranium, both from the destruction
of Soviet missiles several years ago.

Finally, the amount of dust and other particles in the
air was often high, varying with the season and weather,
e.g,, dust storms.

How would these exposures affect health?
Although the odor is unpleasant, the fuel vapor level

found in the area of the trench is well below the Minimal
Risk Level developed by the Agency for Toxic
Substances and Disease Registry. Noses are marvel-
ously sensitive and can detect chemicals at low levels
that are not harmful to health.

Asbestos was present. However, it was not detected
in the air and would not be inhaled, so any health risk
from asbestos is very small. The level of radioactivity
found cannot get through the skin, so the only health risk
would be from breathing radioactive dust in the air or by
living or working directly over the most radioactive
areas. Neither of these situations was detected atK-2.

Dust is a respiratory irritant that bothers some people
more than others. Symptoms such as cough, sneezing,
sinus initation, increased poslerior nasal drainage, and
sore lhroat are contmon during peak periods. People

with asthma or allergies may notice that their usual
symptoms worsen. These effects usually resolve as the
local environmental conditions improve. Permanent
health effects are uncommon.

Long-term health effects from the short-term, Iow-
dose exposures possible at K-2 seldom if ever occur. A
few scientists and clinicians, however, hypothesize that
low doses of one or more environmental agents may
cause a wide variety of symptoms in certain sensitive
people. Unfortunately, there is conflicting evidence and
not everyone agrees. Reported symptoms might include
depression, anxiety, or unexplained physical symptoms
such as fatigue, subjective m€mory and concentration
problems, chronic pain, or an initable bowel. Such
symptoms can appear for many r€asons and most
commonly occur in people without any known exposure
to environmental contaminants. Any new information
about K-2 exposures or associated health effects will be
sent to health care providers and service members right
away.

What protectlve steps were taken?
The air base leadership quickly took protective

action in Nov 01. They filled the trench with clean soil
to create a cap to hold the vapors underground. They
also covered the areas ofradioactive soil and asbestos
with a thick layer of clean dirt to keep people safe.
These areas remain off-limits to everyday activity, and
both permission and protectiv€ equipment are required
before any digging can occur.

Air monitoring and other follow-up sampling are

ongoing to ensure that conditions do not change and that
these measures remain effective.

What about chemical warfarc agents?
News media in Jun 02 reported that race amounts of

nerve and blister agents were detected in some areas of
the K-2 complex. However, extensive confirmatory
testing of new samples using specialized testing
equipment was completely negative for chemical
warfare agents. The initial tests using less specific
equipment apparently gave false positive results most
likely due to contaminants from recent painting and
other refurbishing activities. Monitoring continues at K-
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2 to ensure service members remain protected and to
provide early detection and reporting ifconditions
change.

What did postdeployment surveys show?
Service members are supposed to fill out a post-

deployment suruey (DD Form 2796) before leaving the
theater. This is one of the ways the services monitor the
conditions experienced by deployed troops. Of those
surveys in which service members reported exposure
concerns, the most common concerns were depleted
uranium, petroleum products, tuberculosis, radio-
frequency exposure, and general radiation exposure.

r What should I expect from returning K-2
personnol?

Service members may ask about any of the above
topics or others that we don't know about yet. Some
may believe they were exposed to dangerous chemicals
and that they haven't been told the auth. They may have
symptoms that they think are the result of these
exposures, or they may feel well now, but report
concems regarding their future health.

Available indications are that the protective risk
control measures in place since November 2001 remain
effective. However, rumors and conflicting reports have
circulated, and your reassurances may not lessen their
level ofconcern. Listen actively, show that you care
about them and their concems, and promise to do your
best to help them. Avoid any temptation to contradict
them.

What should I do in the clinic?
The best advice for the medical staffis to show

respect and appreciation for the patient's recent service
to his or her country. It oflen helps rapport if you thank
them for that service. Show them care and concem at all
times.

A complete and thorough history and focused
physical examination is always appropriate. Be sure to
book extra time for these patients and spend more time
than usual gaining their perspective regarding possible
K-2 exposwes and other health concerns. Similarly,
take more time than you normally would to explain all
options and follow-up plans.

Follow-up evaluations and clinical continuity are
essential to the care of any patients, but can be difficult,
especially for reservists and National Guard members.
Still, a single primary care provider that guides the
patient through the evaluation process, knows patient
concerns, and can track his or her care is ideal and it
shows care, concern, and commitment to the patient.
Try to provide this service whenever possible.

Another option for the reseruists and National Guard
members is the VA. Recent legislation allows the VA to
provide health care at no cost to all combat veterans for
any illnesses that are at least conceivably related to
military service. This includes such things as potential
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health effects from possible environmental exposures
that occurred during deployment. The service is
available to all combat veterans for a period of two years

after their separation from military service, and the
veteran is not required to prove any connection lo
military service. Veterans in this current deployment
will be covered. Be sure and pass this information on.

It is common for individuals in these circumstances
to express overt mistnrst, anger, and even outrage at any
reassuranc€s you might offer. It is never appropriate to
confront these individuals or to suggest that their
symptoms are minor, exaggerated, or faked. Never
diagnose symptoms as "psychogenic" or "somaloform."
All complaints deserve your complete professionalism.
Always give these individuals the benefit of the doubt in
your clinical conclusions, documentation efforts,
adrninistrative determinations, and education efforts.

Are there specialevaluations I should do?
Let your clinical suspicion based on the history and

physical direct your testing. Under the circumstances,
you should have a low clinical threshold for ordering
labs and clinical consultations. However, exhaustive
(so-called "no stone untumed") evaluations trying to
"rule out" every remote possibility are inappropriate,
often lead to false positive findings that can increase
patient concern and may have other harmful effects.

Some people may ask for or demand specific tests
they have heard about. These might include:
o Volatile organic compounds gACl in blood. All

of us have VOCs in our blood from exposure to
fresh paints, gasoline at local filling stations, and
other common exposures. VOCs are cleared from
blood in less than a day, so test results would reflect
only recent exposure. Testing is only useful if
exposures are more recent and extensive than the
exposures suspected at K-2. Finally, testing has no
prognostic value.

o RBC chalinesterase /evels. This test is used to
monitor chronic or acute exposures in people who
work with pesticides, There are variations in test
results betrveen different individuals. Pre-exposure
baselines are therefore necessary for accurate
interpretation. RBCs are constantly turning over in
the body. Consequently, this test is no longer useful
an average ofonly 30 days after an exposure. RBC
cholinesterase levels did not conelate with
symptoms in the Tokyo subway nerve agent attack.
Perhaps most importantly, since all available
evidence suggests exposure$ did not occur, the
likelihood that a positive test would be a true
positive is essentially zero.

Can mental health consultation help?
Consultation to mental health is encouraged under

appropriate clinical circumstances, since psychological
conditions are among the most common of clinical

Clinician lnformation
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conditions, they are often disabling, and trpatment is
typically effective. However, mental health consultation
deserves special attention because it is almost always
threatening to the patient. It often signals to the patient
that you think their problem is "psychogenic" or
"imaginary." In addition, the patient may feel that the
military is trying to shift blame away from itself and
onto the patient.

In the first visit, it is recommended that you use the
following statements to lay the groundwork for later
consultation, if needed: "It would not be unusual to
have concerns about possible chemical exposures at K-2.
How are you and your loved ones coping with all of
this? Do you have adequate support during this diflicult
time? Seeing a mental health provider can help. Let me
know if you think this would be helpful for you."

Ifthe patient reacts negatively, leave the issue alone
and come back to it at a later visit. If the patient is
receptive, further discussion is necessary. Never refer a
patient to mental health care without carefully explaining
the reason for refenal and getting the patient's
perspective and consent to obtain the referral. Always
schedule a follow-up visit after the mental health
consultation so that the patient does not feel discounted
or rejected. Consultations purely to determine if
symptoms are "organic or psychogenic" are discouraged.

When dealing with military-related illness and
exposure concems, never force a patient into psychiatric
care unless you think the situation is emergent or life
threatening (e.g., involves suicidal or violent ideation).

What can I do to build trust and rapport?
Patients undergoing evaluations for suspected

military or deployment-related exposures are uzually
highly concerned. They may mistrust your statements
and opinions, particularly if they view them as falsely
reassuring. They may interpret seemingly positive news
as confusing, incredible, or even as evidence of a cover-
up. Remember, thcse patients have recently retumed
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from a hostile environment where they were told they
were probably exposed to environmental contaminants.
Do not take their mistrust and apprehension personally.
There are many other potential reasons for this mistrust
such as well-known limits to the confidentiality of
military health records and the possible impact of health
problems on one's future military career.

It is worth mentioning a few ways of reducing
mistust and building rapport. You can invite patients to
bring their spouse or'significant other' to a follow-up
appointment, Loved ones often :ue as concerned as the
patient and may be even more mistrustful. Involving
them in the visits is informative for them, and it often
improves patient-provider trust.

Another way to foster trust is to see the patient every
6-8 weeks, making sure to follow-up on all concerns and
test results. This is an important and visible evidence of
your compassion and commitment to the patient, If
concerns do not resolve, consultation is probably
appropriate.

What can they do to protect their health?
The most cornmon killers are preventable. Never

miss the oppornrnity to reemphasize the importance of
maintaining a healthy lifestyle (avoid tobacco, exercise
regularly, follow a nutitious diet, drive safely, play
smart, and drink alcohol in moderation, if at all).

Additionally, individuals should remain alert to
work, horne, and recreational environments, correcting
hazards within their control and reporting unsafe
conditions to appropriate officials.

Summary of key messages.
The most impodant messages to communicate are:
r There were no K-2 exposures of health consequence.
. The protective risk control measures were effective.
r Ongoing monitoring ensures continued protection.
r Show care and commitment during clinical care.
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Where can lget more information?
U.S. Army Centerfor Health Promotion and Prevenlive Medlclne (U$ACHPPM)
Phone: 800.222.9698 lntemet URL: htlo//choom,wuny.aoosa.a4st$til
Environmenlal sampling & risk assessmen[ Mr, Jelf Khkpatrick 4'10430.8155.
Generalmedicalinformation: Dr. Coleen Weese 410436-2578

Air Force lnstitute for Environment, Safety and Occupational Hsalth Risk Analycic (AFIERA)
Phone: 888,232.E$OH {3764) lntemel URL: htto//afiera.afms.mil
Gen€ral medical information: Lt Col (Dr.) Kennelh L. Cox 210-536-1788
Navy Environmental Health Genter (NEHCI
Phone: 757.953.0764 lnternet URL; htto/fumw-nehc.med.navy.mil
Generalmedical informationi CDR {Dr.}Alan Philippi

Deployment Health Clinical Center (DHCC)
Phone; 866.559.1627 lnternet URL: htto:ltuiww"odrsdthmiil
Post deployment health care information: LTC {Dr.}Charles Engel

Department of Veterans Affairs lnternet URL www.va.oov/environaqents



ENCLOST]RE 5



Envi ronmental Conditions
at Karshi Khanabad (K-2) Air Base, Uzbekistan

lnformation for Service Members and VeteransAPHC
FACT SHEET 64.038.061 7

Replaces previous DHCC unnumbered Fact Sheet

American Service members began working al K-2 (Stronghold Freedom) in October 2001 , and the air base was
vacated in November 2005. K-2 was located on a portion of an old, Soviet-era air base in Uzbekistan. lt was a
very active site supporting Operation Enduring Freedom. Thousands of Service members (mostly Army and Air
Force, but some Marines) from various Guard, Reserve, and Active Duty units were stationed at K-2. Currently,
K-2 Airbase is home to the 60th Separate Mixed Aviation Brigade of the Uzbek Air Force. This updated
information sheet provides background information and answers to some questions regarding environmental
exposures alK-2 and risk of potential long-term adverse health effects associated with being atK-2.

What were conditions like atK-2?
K-2 was a deployment site located in the Qashqadaryo
Province in southeastern Uzbekistan near the border with
Tajikistan. Frequently reported exposures at K-2 were
heat, noise, and poor air quality (usually elevated levels
of particulate matter). The most frequent complaint by
Service members assigned there in 2001 was of a bad
smell coming from a trench near the original tent city.

What kind of assessment was done at K-2?
ln accordance with Department of Defense deployment
health policy, an Environmental Site Characterization and
an Operational Health Risk Assessment was completed
in November 2001, and follow-up Deployment
Occupational and Environmental Health Site
Assessments were completed in2002 and 2004.
Notable findings included:

Jet fuel. Widespread jet fuel plumes were found, usually
1-3 meters underground, most likely from a leaking
Soviet-era underground fuel distribution system. This
was the cause of the odor and pooling of "black goo"
while digging.

Asbestos and Depleted Uranium. Localized areas of
surface dirt contaminated with asbestos and lowlevel
radioactive depleted uranium (DU)were also found; both
were from the destruction of Soviet missiles several years
before U.S. forces occupied K-2. Also, the 2004 Final
Deployment Occupational and Environmental Health Site
Assessment stated previous operational health risk
assessments identified several structures (i.e., 4'1 6th
AEG Vehicle maintenance Facility, Counterintelligence/
Force Protection/Judge Advocate General [CI/FP/JAGj
Building and its gazebo, and Military Police Headquarters
Building) with friable asbestos containing material (ACM)
tiled roofs.

However, the 2004 site assessment identified only one
structure with ACM tiled roofs, the CI/FP/JAG Building's
gazebo. The site assessment concluded airborne friable
asbestos did not pose a health threat.

Particulate mafter (PM). There were often high levels of
dust and other particulate matter in the air. Levels of dust
and PM in the air varied depending on the season and
weather conditions. Levels of dust in the air can be
significantly high during dust storms.

Noise. Operational noise evaluation indicated combined
sources which generated noise levels equivalent to a
large city or industrialfacility. Major noise sources were
the prime power generation station, subsistence/storage
refrigeration trailer area, the refrigeration trailers located
next to the base camp's dining facility and flight
operations.

Could these exposures adversely affect my
health?
Jet fuel vapor. Although the odor was unpleasant, air
samples revealed that volatile organic compounds
(VOCs) in the jet fuel vapor did not exceed Military
Exposure Guidelines (MEGs) or other health exposure
criteria. Adverse long-term health effects are not
expected from exposure to the fuel vapors.

Asbestos. Although asbestos was present in the roof
tiles of buildings used by U.S. and coalition forces and in
localized areas of surface dirt, long-term adverse health
effects would not be expected as air samples did not
detect the presence of any airborne asbestos fibers. This
indicates that personnelwere not exposed to inhalable
asbestos fibers. Additional protective measures are
mentioned below.

lf you have questions regarding this document please contact:
Army Public Health Center, Environmental Medicine Division,

DSN 31 2-584-2714; COMM 410436-27'14;
or email usarmv.aoq.medcom-aphc.mbx.emo@mail.mil

5158 Blackhawk Road, Aberdeen Proving Ground, Maryland 21010-5403
Approved for public release; distribution unlimited.



Depleted Uranium. DU was present in localized areas,
but long{erm adverse health effects would not be
expected from depleted uranium contamination based on
site assessments and the proper use of protective
measures by personnelto prevent DU exposure.

Particulate matter. The evidence to date is inconclusive
regarding increased risk of chronic respiratory conditions
associated with military deployment to the CENTCOM
AOR, which includes K-2. Some previously deployed
personnel may however experience persistent symptoms
or develop chronic respiratory conditions which may be
due to their combined deployment exposures, unique
experiences, and/or individual susceptibilities. The DOD
acknowledges the concern regarding potential respiratory
health effects associated with deployment and is
collaborating with the VA and independent researchers to
further evaluate and quantify potential long-term health
risks related to deployment exposures.

Noise. Personnelcould have been exposed to
hazardous levels of noise that may lead to hearing loss.
This risk is higher for individuals working near major
noise sources without proper hearing protection.

What protective measures were taken?
The jet fuel contaminated trench was filled with clean soil
to create a cap to hold the vapors underground. Areas
contaminated with depleted uranium and asbestos were
covered with a thick layer of clean dirt to mitigate
exposure. These areas remained off-limits to everyday
activity with restricted access, and both permission and
protective equipment were required before any digging
could occur. Air monitoring and other follow-up sampling
continued to ensure that conditions did not change and
that these protective measures remained effective.

What about chemical warfare agents?
ln June 2002, news media reported that trace amounts of
nerve and blister agents were detected in hardened
aircraft shelters of the K-2 complex. After extensive
confirmatory testing of new samples using specialized
testing equipment, there were negative results for

chemicalwarfare agents (CWA). The initialfield tests
using less specific equipment gave false positive results
most likely due to contaminants from recent painting and
other refurbishing activities. Under these circumstances,
it is not unusual to get false positive CWA test results
from initialfield testing. There was ongoing monitoring at
K-2 to ensure Service members remained protected and
to provide early detection and reporting if conditions
changed.

Should I get a medical examination?
You do not need to get a medical examination or have
additional medical screenings just because you were at
K-2. lf you have any concerns about your health,
including medical conditions related to deployments, you
should speak with your primary health care provider. lf
you are a Veteran and you believe your medical
condition(s) was caused or aggravated by your military
service, you can file a claim with the Department of
Veterans Affairs (VA). Additionally, you can contact your
nearest VA Environmental Health Coordinator via the
following website to discuss any exposure related health
concerns:
http.//www. publichealth. va. qov/exposu res/coordi nators.asp.

What can I do to protect my health?
There are no specific health recommendations related to
a deploymentatK-2. ln general, you can reduce your
risk of developing medical conditions and experiencing
injuries by following a healthy lifestyle. The Performance
Triad is designed to optimize sleep, activity, & nutrition in
order to maximize health. Prevention measures, such as
driving safely, playing smart, using personal protective
and safety equipment and drinking alcoholic beverages in
moderation will also reduce risk. Avoiding known health
risks such as tobaccoinicotine products, risky behaviors
and unsafe conditions is also important. Following the
Performance Triad guidelines and prevention
recommendations willcontribute to your overall health
throughout life.

The Military Deployment Periodic Occupational and Environmental Monitoring Summary (POEMS): Karshi-Khanabad Airbase,
Uzbekistan: 2001 to 2005, contains more detailed information about exposure data and health risks at K-2. This POEMS is
available on the Army Public Health Center website via
http://phc.amedd.armv.mil/topics/envirohealth/hrasm/POEMS%20Documents/U UZB_Karshi-
Khanabad%20POEMS%20200 1 -2005 Public%20Release%20Review.pdf.

Service members and Veterans whose only deployment was to K-2 are currently not eligible for the Airborne Hazards and
Open Burn Pit Registry (httos://veteran.mobilehealth.va.qov/AHBurnPitReqistry), but should check with the Department of
Veterans Affairs (VA) periodically for future eligibility.
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Military Deployment
Periodic occupational and Environmental Monitoring Summary (poEMS):

Karshi-Khanabad Airbase, Uzbekistan:
2001 to 2005

and environmental mon summary been developed in
Defense (DoD) lnstructions 6490.03, 6055.05, and JCSM (MCM) 0028-07, See REFERENCFS.

PURPOSE: This POEMS documents the DoD assessment of Occupational and Environmental
Health (OEH) risk for Camp Stronghold Freedom at Karshi-Khanabad (K2) Airbase, Uzbekistan. lt
presents a qualitative summary of health risks identified at these locations and their potential medical
implications. The report is based on information collected from October 2001 through April 2005 to
include deployment OEHS sampling and monitoring data (e.g. air, water, and soil), field investigation
and health assessment repods, as well as country and area-specific information on endemic
diseases.

This assessment assumes that environmental sampling at K2 during this period was performed at
representative exposure points selected to characterize health risks at the population-level. Due to
the nature of environmental sampling, the data upon which this report is based may not be fully
representative of all the fluctuations in environmental quality or capture unique occurrences. While
one might expect health risks pertaining to historic or future conditions at this site to be similar to
those described in this report, the health risk assessment is limited to October 200l through April
2005.

The POEMS can be useful to inform healthcare providers and others of environmental conditions
experienced by individuals deployed to K2 during the period of this assessment. However, it does not
represent an individual exposure profile. lndividual exposures depend on many variables such as;
how long, how often, where and what someone is doing while working and/or spending time outside.
lndividual outdoor activities and associated routes of exposure are extremely variable and cannot be
identified from or during environmental sampling. lndividuals who sought medicaltreatment related to
OEH exposures while deployed should have exposure/treatment noted in their medical records on a
Standard Form (SF) 600 (Chronological Record of Medical Care).

SITE DESCRIPTION: Karshi-Khanabad is located at on old Soviet-era airbase in the arid
Qashqadaryo Province near the border with Tajikistan. K2 is one square mile of flat to rolling terrain.
The elevation of K2 is 416 meters above sea level. The U.S. Air Force occupied the base between
2001 and 2005. ln July 2005, the Uzbekistan government asks the U.S. to withdraw military
operations from Khanabad. The U.S. vacated in November 2005. Currently, K2 Airbase is home to
the 60th Separate Mixed Aviation brigade of the Uzbek Air Force.

SUMMARY: Conditions that may pose a moderate or greater health risk are summarized in Table 1.
Table 2 provides population based risk estlmates for identified OEH conditions at K2. As indicated in
the detailed sections that follow Table 2, controls established to reduce health risk were factored into
this assessment. ln some cases, e.g. ambient air, specific controls are noted, but not routinely
available/feasible.



Karshi-Khanabad (K2) Airbase, Uzbekistan: 2001 to 2005

Table 1: Summary of Occupational and Environmental Conditions
with MODERATE or Greater Health Risk

Short-term health risks & medical implications:
The following hazards may be associated with potential acute health effects in some personnel during
deployment at K2, Uzbekistan:

lnhalable coarse particulate matter less than 10 micrometers in diameter (PM1s); food/waterborne diseases
(e.9., bacterial diarrhea, Hepatitis A, Typhoid fever, Brucellosis, diarrhea-protozoal, Hepatitis E); other endemic
diseases (cutaneous leishmaniasis, Crimean-Congo hemorrhagic fever, plague, Leptospirosis, Tuberculosis
(TB), Rabies, Anthrax, Q fever), heat stress, and continuous noise. Forfood/waterborne diseases (e.g.,
bacterial diarrhea, hepatitis A, Typhoid fever, Brucellosis, diarrhea-protozoal, Hepatitis E), if ingesting local food
and water, the health effects could have temporarily incapacitate personnel (diarrhea) or result in prolonged
illness (Hepatitis A, Typhoid fever, Hepatitis E, and Brucellosis). For heat stress, risk can be greater for
susceptible persons including those older than 45, of low fitness level, who are unacclimatized, or with
underlying medical conditions. Risks from food/waterborne diseases and heat stress may have been reduced
with preventive medicine controls and mitigation, which includes Hepatitis A and Typhoid fever vaccinations.
For other vector-borne endemic diseases (cutaneous leishmaniasis, Crimean-Congo hemorrhagic fever,
plague), these diseases may constitute a significant risk due to exposure to biting vectors. For water contact
diseases (Leptospirosis) activities involving extensive contact with surface water increase risk. For respiratory
diseases (Tuberculosis (TB)), personnel in close-quarter conditions could have been at risk for person-to-
person spread. Animal contact diseases (Rabies, Anthrax, Q fever), pose year-round risk^ For continuous
noise exposure, the risk is to individuals working near major noise sources. Risk may have been reduced to the
majority of personnel and to individuals working near major noise sources by using proper hearing protection.
For PM1s, exposures may result in mild to more serious short-term health effects (e.g., eye, nose or throat and
lung irritation) in some personnel while at this site. For PM1s, certain subgroups of the deployed forces (e.g.,
those with pre-existing asthma/cardio-pulmonary conditions) are at greatest risk of developing notable health
effects. Although most effects from exposure to particulate matter should have resolved post-deployment,
providers should be prepared to consider the relationship between deployment exposures and current
complaints. Some individuals may have sought treatment for acute respiratory irritation during their time at
Karshi-Khanabad Airbase. Personnel who reported with symptoms or required treatment while at this site
should have exposure/treatment noted in medical record on a Standard Form (SF) 600 (Chronological Record
of Medical Care).

Long-term health risks & medical implications:

The following hazards may be associated with potential chronic health effects in some personnel during
deployment at K2, Uzbekistan:

For continuous noise exposure, the long-term risk is to individuals working near major noise sources. Risk may
have been reduced to the majority of personnel and to individuals working near major noise sources by using
proper hearing protection. lt is considered possible that some otherwise healthy personnel who were exposed
for a long-term period to airborne particulate matter could develop certain health conditions (e.g., reduced lung
function, cardiopulmonary disease). Personnel with a history of asthma or cardiopulmonary disease could
potentially be more likely to develop such chronic health conditions. While particulate matter exposures are
documented and archived, at this time there are no specific recommended, post-deployment medical
surveillance evaluations or treatments. Providers should still consider overall individual health status (e.g., any
underlying conditions/susceptibilities) and any potentialunique individualexposures (such as burn pits, or
occupational or specific personal dosimeter data) when assessing individual concerns. Certain individuals may
need to be followed/evaluated for specific occupational exposures/injuries (e.g., annual audiograms as part of
the medical surveillance for those enrolled in the Hearing Conservation Program; and personnel covered by
Respiratory Protection Program and/or Hazardous Waste/Emergency Responders Medical Surveillance).

Page z ot za
Reviewed by CENTCOM SG (16 March 2A11)

Final Approval Date (24 May 2011)



Source of
ldentified Health
Risk3

Unmitigated Health Risk Estimatea Control Measures
lmplemented Residual Health Risk Estimatea

AIR

PMro

Short{erm: Low to High, Daily levels
vary, acute health effects (e.9., upper
respiratory tract irritation) more
pronounced during peak days. More
serious effects are possible in
susceptible persons (e.9., those with
asthma/existing respiratory diseases).

Limiting strenuous
physical activities when air
quality is especially poor;
and actions such as
closing tent flaps,
windows. and doors.

Short{erm: Low to none, Daily levels
vary, acute health effects (e.9., upper
respiratory tract irritation) more
pronounced during peak days. More
serious effects are possible in
susceptible persons (e.9., those with
asthma/existing respiratory diseases).

Long-term: No health guidelines Long{erm: No health guidelines

WATER

Water for Other
Purposes

Short-term: Low Water treated in
accordance with
standards applicable to its
intended use

Short-term: Low

Long-term: None identified Long-term: None identifi ed

Military Unique

Depleted Uranium
(DU)

Short{erm: Low lnhalation of
contaminated dust from activities and
events (i.e., driving/resuspension dust
storms) was a potential concern.

Short{erm: Low. lnhalation of
contaminated dust from activities and
events (i.e., driving/resuspension dust
storms) was a potential concern.

Long-term: None identified. Long-term: None identified

ENDEMIC
DISEASE

Food
borneAlVaterborne
(e.9., diarrhea-
bacteriological)

Shortterm: High, (Bacterial diarrhea,
Hepatitis A, Typhoid fever) to
Moderate (Diarrhea-protozoal,
Brucellosis, Hepatitis E) to Low
(Diarrhea-cholera, Tularemia). lf
ingesting local food/water, the health
effects can temporarily incapacitate
personnel (diarrhea) or result in
prolonged illness (Hepatitis A,
Typhoid fever, Brucellosis, Hepatitis
E).

Preventive measures
include Hepatitis A and
Typhoid fever vaccination
and consumption of food
and water only from
approved sources.

Short{erm: Low to none

Long-term: Not an identified source
of health risk. Long-term: No data available

Arthropod Vector
Borne

Short-term: Moderate,
(Leishmaniasis-cutaneous, Crimean-
Congo hemorrhagic fever, Plague) to
Low (Malaria, Lyme disease, Tick-
borne encephalitis (TBE), typhus-
murine, Leishmaniasis-visceral,
California group viruses,
Rickettsioses, Sindbis, Sandfly fever,
and West Nile fever).

Preventive measures
include proper wear of
treated uniform,
application of repellent to
exposed skin and bed net
use.

Short-term: Low

Long-term: Low (Leishmaniasis-
visceral infection) Long{erm: No data available

Karshi-Khanabad (K2) Airbase, Uzbekistan: 2001 to 2005

Table 2. Population-Based Health Risk Estimates - Karshi-Khananbad Airbase, Uzbekistan 1'2
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Karshi-Khanabad (K2) Airbase, Uzbekistan: 2001 to 2005

Water-Contact
(e.9. wading,
swimming)

Short-term: Moderate for
Leptospirosis.

Recreational swimming in
surface waters not likely in
this area of lraq during
this time period.

Short{erm: Low to none
Leptospirosis.

Long-term: No data available Long-term: No data available

Respiratory

Short-term: Moderate [Tuberculosis
(TB)l and Low (Meningococcal
meningitis).

Providing adequate work
and living space, medical
screening, and
vaccination.

Short-term: Low to none

Long-term: No data available Long-term: No data available

Animal Contact

Short-term: Moderate (Rabies, Q-
fever, Anthrax), Low (H5N1 Avian
lnfluenza)

Prohibiting contact with,
adoption, or feeding of
feral animals IAW
CENTCOM General Order
18. Risks are further
reduced in the event of
assessed contact by
prompt post-exposure
rabies prophylaxis IAW
the CDC's ACIP
guidelines.

Short-term: Low to none

Long-term: Low (Rabies)
Long-term: No data available

HEAT/COLD
STRESS

Heat

Short-term: Moderate to High; Risk of
heat injury in unacclimatized
personnel. Work-rest cycles, proper

hydration and nutrition,
and Wet Bulb Globe
Temperature (WBGT)
monitoring.

Short{erm: Moderate to High
mitigated to Low.

Long{erm: Low, However, the health
risk may be greater to certain
susceptible persons-those older (i.e.,
greaterthan 45 years), in lesser
physical shape, orwith underlying
medical/health conditions.

Long-term: Low; However, the risk
may be greater to certain susceptible
persons-those older (i.e., greater than
45 years), in lesser physical shape, or
with underlying medical/health
conditions.

Cold

Short-term: Low Risks from cold stress
reduced with protective
measures such as use of
the buddy system, limiting
exposure during cold
weather, proper hydration
and nutrition, and proper
wear of issued protective
clothing.

Short-term: Low risk of cold
stress/injury.

Longterm: Low, Long-term health
implications from cold injuries were
rare but could occur, especially from
more serious injuries such as
frostbite.

Long{erm: Low; Long-term health
implications from cold injuries were
rare but could occur, especially from
more serious injuries such as frostbite.

NOISE

Continuous
(Flightline, Power
Production)

Short-term: High to Low, High risk to
individuals working near major noise
sources without proper hearing
protection. Risks reduced by the use

of hearing protection and
noise barriers-

Short{erm: High to Low mitigated to
Low risk to the majority of personnel
and to individuals working near major
noise sources who use proper hearlng
protection.

Long{erm: High to Low, High risk to
individuals working near major noise
sources without proper hearing
protection.

Long-term: High to Low mitigated to
Low risk to the majority of personnel
and to individuals working near major
noise sources who use proper hearing
protection.
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Karshi-Khanabad (K2) Airbase, Uzbekistan: 2001 to 2005

Unique
Incidents/
Concerns
Fuel/Petroleum
Products/lndustrial
Chemical Spills

Short-term: Low Short-term: Low to None

Long-term: Low Long{erm: Lowto None

Asbestos
Short-term: Low Short-term: Low to None

Long-term: Low Long-term: Low to None

Pesticides/Pest
Control

Short-term: Low Short{erm: Low health risk from
pesticide exposure.

Long-term: Low Longterm: Low health risk from
pesticide exposure.

IAW: in accordance with
CDC: Centers for Disease Control and Prevention
ACIP: Advisory Committee on lmmunizations Practice
t 

Thi" Suttrry Table provides a qualitative estimate of population-based short- and longterm health risks associated with the general ambient
and occupational environment conditions at K2. lt does not represent a unique individual exposure profile. Actual individual exposures and health
effects depend on many variables. For example, while a chemical may be present in the environment, if a person does not inhale, ingest, or
contact a specific dose of the chemical for adequate duration and frequency, then there may be no health risk. Alternatively, a person at a specific
location may experience a unique exposure which could result in a significant individual exposure. Any such person seeking medical care should
have their specific exposure documented in an SF600.

' Thi, 
""r"r*tent 

is based on specific data and reports obtained from the October 2001 through April 2005 timeframe. lt is considered a cunent
representation of general site conditions but may not reflect certain fluctuations or unique exposure incidents. Acute health risk estimates are
generally consistent with fleld-observed health effects.
t Thi, Sr**ury Table is organized by major categories of identified sources of health risk. lt only lists those sub-categories specifically identified
and addressed at K2. The health risks are presented as Low, Moderate, High or Extremely High for both short- and long-term health effects. The
health risk level is based on an assessment of both the potential severity of the health effects that could be caused and probability of the exposure
that would produce such health efiects. Details can be obtained from the APHC/AIPH. Where applicable, "None ldentified" is used when though
anexposurewasidentified,nohealthriskofeitheraspecificshort-orlong-termhealtheffectsweredetermined. Moredetaileddescriptionsof
OEH exposures that were evaluated but determined to pose no health risk are discussed in the following sections of this report.
4 

Health risks in this Summary Table are based on quantitative surveillance thresholds (e.g. endemic disease rates; hosvvector/pathogen
surveillance) or screening levels, e.g. Military Exposure Guidelines (MEGs) for chemicals. Some previous assessment reports may provide slightly
inconsistent health dsk estimates because quantitative criteria such as MEGs may have changed since the samples were originally evaluated
and/or because this assessment makes use of all historic site data while previous reports may have only been based on a select few samples.
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1 Discussion of Health Risks atK2 Airbase, Uzbekistan by Source

Karshi-Khanabad (K2) Airbase, Uzbekistan: 2001 to 2005

The following sections describe the major source categories of potential health risk that were
evaluated alK2, Uzbekistan. For each category, the evaluation process includes identifying what, if
any, specific sub-categorieslhealth concerns are present. This initial step results in "screening out"
certain health concerns that pose no identifiable health risk (for example if all data is below screening
levels). While these sections may include sub-categories that have been determined to present no
identifiable health risk, the summary table on the previous page only contains those sub-categories
that were determined to pose some level of potential health risk.

2.1 Site-SpecificSourcesldentified

Personnel deployed to Camp Stronghold Freedom were exposed to various airborne contaminants as
identified by monitoring and sampling efforts between October 200't and April 2005. Windblown dust
and sand contribute to particulate matter (PM) exposures above health-based MEGs atK2. A number
of industrial activities may have contributed to air contaminants. Primarily the operation of an airport
but also construction, fuel storage and distribution, water and wastewater treatment were located on
and around K2. lnformation pertaining to off-base industries is not available. The most common
complaint was of a bad smell coming from a trench. During the 2001 Environmental Site
Characterization and Operational Health Risk Assessment, widespread subsurface jet fuel plumes
were discovered. The plumes, most likely the results of a leaking Soviet-era underground fuel
distribution system, werethe cause of the odor. The jetfuelsource is assessed in Section 10 (Other
Unique Occupational Hazards). The summary of results follows.

There was no sampling data for 2001 and 2003.

2.2 Particulate Matter, less than 10 microns (PM1o)

2.2.1 Sample data/Notes:

Exposure Guidelines:

Short Term (24-hour) PM16 micrograms per cubic
meter (pg/m3):
. Negligible MEG = 250
. Marginal MEG = 420
. CriticalMEG = 600

Longterm PMio MEG (pg/mt)

Not defined and not available.a

A total of 76 valid PMls air samples were collected from January 2002-April 2005. The range of 24-
hour PMle concentrations was 6 pgim3 -791 pg/m3with an aveiage concentration of 125 pg/mt.
For 96% of the time during this period the PMle levels indicated there was not a hazard. Other risk
levels observed during this time were low (approximalely 1%\, and high (approximately 3%). The
2005 sampling results were eliminated during the pre-screen because PM10 did not exceed lhe 24-
hour Negliglble MEG.
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Karshi-Khanabad (K2) Airbase, Uzbekistan: 2001 to 2005

2.2.2 Short-term health risk

Variable (Low to High): The short{erm PMls health risk assessment estimate was low to high based
on typical and peak PMle concentrations, and the likelihood of exposure at these hazard severity
levels. A low short-term health risk assessment estimate for typical PMls exposure concentrations at
K2 suggested the expected losses have little or no impact on accomplishing the mission. A high
health risk assessment estimate for peak PMle exposure concentrations suggested a significant
degradation of mission capabilities with the inability to accomplish all parts of the mission, or the
inability to complete the mission to standard if hazards occur during the mission (Reference 16, Table
3-2).

The hazard severity was negligible for average PMro sample concentrations. The results suggested
that a few personnel may experience notable mild eye, nose, or throat irritation; most personnel may
experience only mild effects. Pre-existing health conditions (e.9., asthma, or cardiopulmonary
diseases) may be exacerbated.

The hazard severity was critical for the highest observed PMle sample concentrations. During peak
exposures at the critical hazard severity level, most, if not all, personnel may have experienced very
notable eye, nose and throat irritation respiratory effects. Some personnel may not be able to perform
assigned duties. Some lost-duty days may be expected. Those with a history of asthma or
cardiopulmonary disease may experience more severe symptoms.

2.2.3 Longterm health risk:

Not evaluated because there are no available health guidelines. The EPA retracted its long-term
National Ambient Air Quality Standard (NAAOS) for PMls due to an inability to link chronic health
effects with chronic PM16 exposure levels.

2.3 Particulate Matter, less than 2.5 microns (PMr.s)

2.3.1 Sampledata/Notes:

PM2.5 samples were not collected. PMz.s was not evaluated.

2.3.2 Short- and Long term health risk

Not evaluated because samples were not collected.

Note: lt is considered possible that some otherwise healthy personnelwho were exposed for a long
period to PMz.s could develop certain health conditions (reduced lung function, cardiopulmonary
disease). However, no sampling data was collected on PM2.5 to prove there was no risk from it. By
definition, PM2.5 is considered a subset of PM1s, which was evaluated and did rise to the level of HIGH
risk at times (See previous Section 2.2). Consequently, while it is acknowledged that there was no
data collected on PM2.5, oI on what proportion the PM2.5 represented of the overall PM10, there is no
proof that it did not comprise a major proportion (i.e., "Absence of proof is not proof of absence.").
Hence, because there are no data to prove it is not a problem, it is included in the medical summary
as a potential short and long{erm health risk for conservative prudent public health measures.
Because the actual data collected was on PM1s, the more general 'particulate matter'term was used
in the medicalsummary.
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Karshi-Khanabad (K2) Airbase, Uzbekistan: 2001 to 2005

2.4 Airborne Metals from PMro

2.4.1 Sampledata/Notes

Degree of risk was estimated based on comparison of metals results from 57 total air samples to
specified MEGs. Samples were taken from January 2002-April 2005. None of the analyzed metals in
the samples were found at concentrations above a short- or longterm MEG.

2.4.2 Short and Long-term health risks

None identified based on the available sampling data. Confidence in the risk estimate is low

2.5 Volatile Organic Compounds (VOCs)

2.5.1 Sampledata/Notes:

Between January 2002 and September 2004,82 samples were analyzed for organic chemical
pollutants [70 Volatile Organic Compounds (VOCS) and 12 Polycyclic Aromatic Hydrocarbons
(PAHs)1. None of the analyzed organic chemical pollutants was found at concentrations above a
shott- or long-term MEG. However, MEGs are not available for all analytes detected so the risk may
be underestimated. Additionally, some chemicals were not evaluated. This may also influence the
uncertainty in these conclusions.

2.5.2 Short and longterm health risk:

None identified based on available sampling data. For some analytes, the analytical limit of
quantitation (LOO)was above the military exposure guidelines, which may cause inaccurate
population exposure point concentrations, and as a result, the risk may be underestimated.
Confidence in risk estimate is low due to unavailable health guidelines for some chemicals.

3 Soil

3.1 Site-SpecificSources ldentified

Karshi-Khanabad is located in the arid Qashqadaryo Province near the border with Tajikistan. K2 is
one square mile of flat to rolling terrains. Severalyears priorto the U.S. occupying K2, Soviet
missiles were destroyed there. This event contaminated some areas of surface dirt with low-level
radioactive depleted uranium and asbestos. Eight soil samples were collected at Camp Stronghold
Freedom between June 2002 and September 2004. Depleted Uranium is assessed in Section 5
(Military Unique). Asbestos is assessed in Section 10 (Other Unique Occupational Hazards).

3.1.1 Sampledata/Notes:

Analytical data for the eight soil samples collected at K2 was assessed for metals, inorganics and
organics chemicals. Of the eight soil samples in lhe areas identified, no parameters exceeded the TG
230 MEGs.
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Karshi-Khanabad (K2) Airbase, Uzbekistan: 2001 to 2005

3.1.2 Short and Long-term health risk:

None identified based on available sampling data. Currently, sampling data for soil is not evaluated in
acute risk assessment and all detected contaminants were below applicable 1-year negligible MEG.

ln order to assess the rlsk to U.S. personnelfrom exposure to water in theater, the Army lnstitute of
Public Health (AIPH) identified the most probable exposure pathways based on available information
The water exposures considered were the ingestion of water used for drinking and the use of water
for non-drinking purposes (such as personal hygiene, or showering).

4.1 Drinking Water

4.1.1 Sampledata/Notes

Samples collected from drinking water supplies were sent to PHRC-Europe (formally USACHPPM-
Europe) for analysis. No drinking water samples [bottled water or Reverse Osmosis Water
Purification Unit (ROWPU)treated waterlwere submitted to USAPHC for analysis.

4.1.2 Short and Long-term health risk

Not evaluated because samples were not available.

4.2 Water: Used for Other Purposes (Personal Hygiene, Showering, etc.)

4.2.1 Sampledata/Notes

The ROWPUtreated water supply and the raw wellwater supply at Camp Stronghold Freedom were
used for non-drinking purposes (i.e., cooking, personal hygiene, and showering, etc.) by U.S.
personnel. Five water samples used for non-drinking purposes were collected and submitted to a
laboratory for analysis. Samples were received in 2002, 2003, and 2004 from ROWPU-treated water
sources and in 2004'from untreated, raw well water sources. Note that gross alpha and gross beta
radiological results were collected for these water samples but were not included in the health risks
assessment because gross radiological MEGS were unavailable.

4.2.2 Short{erm health risk

Low. After the pre-screen the hazards identified were chloride, chromium, magnesium, and sulfate.
The maximum concentrations for these chemicals did not exceed the short{erm MEGs, therefore
there is no short-term health risk associated with the non-drinking water samples collected from K2.
Confidence in risk estimate is low.

4.2.3 Longterm health risk:

None identified based on available data. Long term MEGs are not available for chloride, chromium,
magnesium, and sulfate, therefore long-term health risk associated with these chemicals could not be
evaluated. Confidence in risk estimate is low.
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5.1 Chemical Biological, Radiological Nuclear (CBRN) Weapons:

ln June 2002, a routine inspection revealed the possible presence of nerve and chemical agents in
some areas of K2. However, confirmatory samples using specialized testing equipment were
negative for chemical warfare agents. The false positive results were likely due to contaminants from
recent painting and other refurbishing activities.

Shod and Long{erm health risk: None identified based on available data. Confidence in risk
estimate is medium.

5.2 Depleted Uranium (DU)

Severalyears prior to the U.S. occupying K2, Soviet missiles were destroyed there. This event
contaminated some areas of surface/subsurface dirt with low level radioactive depleted uranium. A
2001 environmental site characterization identified low radioactivity uranium which could be potentially
harmful only if inhaled. The 2002 site survey and risk assessment found very small amounts of
"processed" uranium, which was later identified as depleted uranium of non-U.S. origin present at an
area outside of the perimeter of Camp Stronghold Freedom. No DU or any other radioactive material
was found anywhere else at the site. The contaminated area was covered with clean fill in November
2001, fenced and marked off-limits. lt was determined that the uranium posed minimal health risk.
The radiation hazard from this material is low.

5.2.1 Short{erm health risks:

Low. Air sampling did not find radiation present at levels above background.

5.2.2 Long-term health risks:

None identified based on available data. Confidence in risk estimate is medium.

5.3 lonizingRadiation:

The 2002 site survey and risk assessment found no identifiable ionizing radiological hazards for any
areas within lhe K2 perimeter.

Short and Long{erm health risk: None identified based on available data. Confidence in risk
estimate is medium.

5.4 Non-lonizingRadiation

No specific hazard sources were documented in DOD OEHS Portal.

Short and Long-term health risk: None identified based on available data. Confidence in risk
estimate is medium.
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6 Endemic Diseasel

Karshi-Khanabad (K2) Airbase, Uzbekistan: 2001 to 2005

This document lists the endemic diseases reported in the region, its specific health risks and severity
and general health information about the diseases. ln addition, site-specific information from the
MESL database was used. The modification 11 to the CENTCOM deployment health surveillance
and force health protection regulation (Reference 15) lists deployment requirements, to include
immunization and chemoprophylaxis, in effect during the period covered by this POEMS.

6.1 Foodborne and Waterborne Diseases

Food borne and waterborne diseases in the area are transmitted through the consumption of local
food and water. Local unapproved food and water sources (including ice) are heavily contaminated
with pathogenic bacteria, parasites, and viruses to which most U.S. Service Members have little or no
natural immunity. Effective host nation disease surveillance does not exist within the country. Only a
small fraction of diseases are identified or reported in host nation personnel. Diarrheal diseases are
expected to temporarily incapacitate a very high percentage of U.S. personnelwithin days if local
food, water, or ice is consumed. Hepatitis A and typhoid fever infections typically cause prolonged
illness in a smaller percentage of unvaccinated personnel. Vaccinations are required for DOD
personnel and contractors. ln addition, although not specifically assessed in this document,
significant outbreaks of viral gastroenteritis (e.9., norovirus) and food poisoning (e.g., Bacillus cereus,
Clostridium pertringens, Staphylococcus) may occur.

6.1.1 Diarrheal diseases (bacteriological)

High, unmitigated; Low, mitigated: Unmitigated health risk to U.S. personnelwas high year round.
Mitigation strategies in place include consumption of approved food, water, and ice; handwashing;
and applied food/water safety mechanisms. Diarrheal diseases (bacteriological) could be expected to
temporarily incapacitate a very high percentage of personnel (potentially over 50 percent per month)
within days if localfood, water, or ice was consumed. Field conditions (including lack of hand
washing and primitive sanitation) may facilitate person-to-person spread and epidemics. Typically,
these result in mild disease treated in outpatient setting; recovery and return to duty in less than72
hours with appropriate therapy. A small proportion of infections may require greater than 72 hours
limited duty, or hospitalization.

6.1.2 Hepatitis A

High, unmitigated; Low, mitigated: Unmitigated health risk to U.S. personnelwas high year round.
Mitigation strategies in place include immunization, consumption of approved food, water, and ice;
handwashing; and applied food/water safety mechanisms. U.S. Personnel did not drink untreated
water, and vaccination for Hepatitis A is required for deployment into the CENTCOM Area of
Responsibility (AOR). Hepatitis A typically occurs after consumption of fecally contaminated food or
water or through direct fecal-oral transmission under conditions of poor hygiene and sanitation. Field
conditions (including primitive sanitation, lack of hand washing) may facilitate outbreaks driven by

t 
NOTE, "Risk"level referstobothseverityofdisease(withoutcontrols,forexamplevaccinations)andprobabilityofdiseasebasedon

local rates/endemic status. Diseases described are those presenting greater risk when compared with U.S. conditions. Most identified
disease risks can and are being mitigated with military preventive medicine measures/policies.
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person-to-person spread. A typical case involves 1 to 3 weeks of debilitating symptoms, sometimes
initially requiring inpatient care; recovery and return to duty may require a month or more.

6.1.3 Typhoid/paratyphoid Fever

High, unmitigated; Low, mitigated: Unmitigated health risk to U.S. personnelwas high year round.
Mitigation strategies in place include immunization, consumption of approved food, water, and ice;
handwashing; and applied food/water safety mechanisms. U.S. Personnel did not drink untreated
water, and vaccination with typhoid fever vaccination is required for deployment into the CENTCOM
AOR. Risk was typically highest following spring floods. Typhoid and paratyphoid fever are acquired
through the consumption of fecally contaminated food or water. The two diseases are clinically
similar, and in areas where they are endemic, typhoid typically accounts for g0 percent of cases.
Asymptomatic carriers are common with typhoid and contribute to sustained transmission. ln
countries with a mixture of primitive and modern sanitation and hygiene, outbreaks of typhoid fever
can occur and may involve all age groups. A small number of cases (less than 1o/o per month attack
rate) could occur among unvaccinated personnel consuming local food, water, or ice. With
appropriate lreatment, typhoid and paratyphoid fever are debilitating febrile illnesses typically
requiring 1 to 7 days of supportive care, followed by return to duty.

6.1.4 Diarrhea - protozoal

Moderate, unmitigated; Low, mitigated: Unmitigated health risk to U.S. personnel was moderate
year round. Risk was typically highest following spring floods. Mitigation strategies in place include
consumption of approved food, water, and ice; handwashing; and applied food/water safety
mechanisms. ln general, Cryptosporidium spp., Entamoeba histolytica, and Giardia tambtia were the
most common protozoal causes of diarrhea wherever sanitary conditions were significantly below U.S
standards. A small number of cases (less than 1o/o per month attack rate) could occur among
personnel consuming localfood, water, or ice. Outbreaks affecting a higher percentage of personnel
were possible with Cryptosporidium. Symptomatic cases may vary in severity; typically mild disease
demonstrating recovery and return to duty in less lhan72 hours with appropriate therapy; severe
cases may require 1 to 7 days of supportive care, followed by return to duty.

6.1.5 Brucellosis

Moderate, unmitigated; Low, mitigated: Unmitigated health risk to U.S. personnel was moderate
year round. Mitigation strategies in place include consumption of approved food, water and ice;
handwashing; universal blood/fluid-borne pathogen protection when working with animals; and
applied food/water safety mechanisms. Brucellosis is a common disease in cattle, sheep, goats,
swine, and some wildlife species in most developing countries. Humans contract brucellosis through
consumption of contaminated dairy products (or foods made with such products) or by occupational
exposures to infected animals. The health risk from direct animal contact was likely to be highest in
rural areas where livestock were present. The health risk from contaminated dairy products exists
countrywide, including urban areas. Rare cases (less than 0.1o/o pil month attack rate) could occur
among personnel consuming local dairy products or having direct contact with livestock. With
appropriate treatment, brucellosis is a febrile illness of variable severity, potentially requiring inpatient
care; convalescence is usually over 7 days even with appropriate treatment.

6.1.6 Hepatitis E
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Moderate, unmitigated; Low, mitigated: Unmitigated health risk to U.S. personnel was low year
round. Mitigation strategies in place include consumption of approved food, water, and ice; hand
washing; and applied food/water safety mechanisms. Risk was typically highest following spring
floods. Hepatitis E occurs in four major genotypes. Genotypes 1 and 2, found primarily in Africa and
Asia, cause large numbers of sporadic cases, as well as large outbreaks. Fecal contamination of
drinking water is the most common source of exposure for these genotypes. Large outbreaks are
usually associated with particularly severe breakdowns in baseline sanitation, as often occurs during
heavy rainfall which increases mixing of sewage and drinking water sources. Secondary household
cases from person-to-person transmission are uncommon. Unlike hepatitis A, where local
populations living in poor sanitary conditions were usually highly immune from childhood exposures,
immunity levels for hepatitis E were often much lower, even in areas of extremely poor sanitation.
Typically, outbreaks of hepatitis E occur primarily among adults. Although data are insufficient to
assess potential disease rates, we cannot rule out rates approaching 1 percent per month among
personnel consuming local food, water, or ice. Rates may exceed 1 percent per month for personnel
heavily exposed during outbreaks in the local population. Typical case involves 1 to 3 weeks of
debilitating symptoms, sometimes initially requiring inpatient care; recovery and return to duty may
require a month or more.

6.1.7 Tularemia

Low: Unmitigated health risk to U.S. personnelwas low year round. Mitigation strategies in place
include consumption of approved food, water, and ice; handwashing; and applied food/water safety
mechanisms. The disease can be transmitted in multiple ways, including by eating infected meat,
drinking water contaminated by infected animals, direct animal contact, animal bites, inhalation of
contaminated dust, and arthropod vectors (including ticks, deer flies, and mosquitoes). Disease
symptoms reflect the mode of transmission, with ulceroglandular forms associated with direct animal
contact or vectors, pharyngeal and gastrointestinal forms associated with food- or waterborne
outbreaks, and pneumonic or typhoidal forms associated with inhalation of contaminated dust. Rare
cases (less than 0.1o/o per month) cannot be ruled out among personnel consuming local food, water,
or ice. Potentially severe disease may require hospitalization and convalescence for over 7 days.

6.1 .8 Diarrhea - cholera

Low: Unmitigated health risk to U.S. personnelwas low year round. Mitigation strategies in place
include consumption of approved food, water, and ice; handwashing; and applied food/water safety
mechanisms. Development of symptomatic cholera requires exposure to large inoculums and
typically is associated with ingestion of heavily contaminated food or water. Personto-person spread
of cholera occurs very infrequently, if at all. The majority of infections (75 percent or more, depending
on biotype) among healthy adults are very mild or asymptomatic. Only a small percentage of
infections are severe. Because cholera frequently causes serious public health impact, cholera cases
are more likely to be reported under the lnternational Health Regulations than other types of diarrhea.
Rare cases (less than 0J% per month attack rate) could occur among personnel consuming local
food, water, or ice. Most symptomatic cases are mild, with recovery and return to duty in less than 72
hours on appropriate outpatient treatment; severe cases may require '1-7 days of supportive or
inpatient care, followed by return to duty.

6.1.9 Shoftterm health risks

High to Low, unmitigated; Low to Nonen mitigated: The overall short-term unmitigated health risk
associated with other foodborne and waterborne diseases at K2 was considered high (for bacterial

Page ts otzo
Reviewed by CENTCOM SG (16 March 2011)

Final Approval Date (24 May 2011)



Karshi-Khanabad (K2) Airbase, Uzbekistan: 2001 to 2005

diarrhea, hepatitis A, typhoid fever), moderate (for diarrhea-protozoal, brucellosis, hepatitis E), and
low (tularemia, diarrhea-cholera) if localfood or water was consumed. Preventive Medicine measures
such as vaccinations, consumption of approved food, water, and ice; and handwashing reduced the
health risk to low to none. Confidence in the risk estimate was medium.

6.1.10 Longterm health risks

None identified based on available data. Confidence in the risk estimate was medium.

6.2 Arthropod Vector-Borne Diseases

During warmer months (typically from Aprilthrough November), ecological conditions support
populations of arthropod vectors, including mosquitoes, ticks, and sandflies, with variable rates of
disease transmission. A variety of vector-borne diseases occur at low or unknown levels; as a group,
these diseases may constitute a significant risk in the absence of mitigation measures. Personnel
exposed to mosquitoes, ticks, sandflies, or other biting vectors were at risk during day or night.

6,2.1 Crimean-Congo hemorrhagicfever

Moderate, unmitigated; Low, mitigated: Unmitigated health risk to U.S. personnelwas moderate
year round with peak transmission from April-October. Crimean-Congo hemorrhagic fever (CCHF)
infections can occur as sporadic cases or clusters of cases, and are associated with tick bites or
occupational contact with blood or secretions from infected animals. Outbreaks of CCHF occur
infrequently. lt is a very severe illness typically requiring intensive care with fatality rates from 5% to
50%. Mitigation strategies in place include lndividual Protective Measures (lPM) practices, proper
wear of permethrin treated uniforms, application of repellent to exposed skin, use of bed nets (when
applicable), reduction of pest/breeding habitats, and engineering controls.

6.2.2 Plague

Moderate, unmitigated; Low, mitigated: Unmitigated health risk to U.S. personnelwas moderate
year round. The risk was greatest during the summer (June through August) and autumn (September
through November). lt is reservoired by rats and transmitted by their flea populations. Rare cases
(less than 0.1o/o per month attack rate) could occur among personnel exposed to rodents and flea
bites. Epidemic transmission is unlikely, but may occur under conditions of crowding, with heave flea
exposure and respiratory transmission. Potentially severe illnesses may require more than 7 days of
hospitalization and convalescence. Mitigation strategies in place include IPM practices, proper wear
of permethrin treated uniforms, application of repellent to exposed skin, use of bed nets (when
applicable), reduction of pest/breeding habitats, and engineering controls.

6.2.3 Leishmaniasis-cutaneous

Moderate, unmitigated; Low, mitigated: Unmitigated health risk to U.S. personnelwas moderate
with seasonaltransmission (April-October). Leishmaniasis-cutaneous (acute form) is transmitted by
sandflies. A small number of cases (less than 1o/o per month attack rate) could occur among
personnel exposed to sandfly bites in areas with infected people, rodents, dogs, or other reservoir
animals. ln groups of personnel exposed to heavily infected sandflies in focal areas, attack rates can
be very high (over 50Yo). Mitigation strategies in place include IPM practices, proper wear of
permethrin treated uniforms, application of repellent to exposed skin, use of bed nets (when
applicable), reduction of pest/breeding habitats, and engineering controls. Cutaneous infection is
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unlikely to be debilitating, though lesions can be disfiguring.

6.2.4 Malaria

Low: Unmitigated health risk to U.S. personnelwas low with seasonal transmission (April-October).
Malaria incidents are often determined based on the presence of agriculture activity, including
irrigation systems, which provide breeding habitats for vectors. ln the Uzbekistan region, a small
number of cases (less than 0.1 percent per month attack rate) could occur among personnel exposed
to mosquito bites, primarily at night. Malaria incidents can cause debilitating febrile illness typically
requiring 1 to 7 days of inpatient care, followed by return to duty. Severe cases may require intensive
care or prolonged convalescence, and fatalities can occur. Mitigation strategies in place include IPM
practices, proper wear of permethrin treated uniforms, application of repellent to exposed skin, use of
bed nets (when applicable), reduction of pesUbreeding habitats, and engineering controls.

6.2.5 Lyme disease

Low: Unmitigated health risk to U.S. personnelwas low with seasonal transmission (April-October).
Lyme disease, transmitted by tick bites, is present in the region. Rare cases are possible. lncidents
can result in debilitating febrile illness typically requiring 1-7 days of inpatient care followed by return
to duty. Severe cases may require prolonged convalescence. Mitigation strategies in place include
IPM practices, proper wear of permethrin treated uniforms, application of repellent to exposed skin,
use of bed nets (when applicable), reduction of pest/breeding habitats, and engineering controls.

6.2.6 Sandfly fever

Low: Unmitigated health risk to U.S. personnelwas low with seasonallransmission (April-October).
The disease is transmitted by sandflies, which typically bite at night and breed in dark places rich in
organic matter, particularly in rodent or other animal burrows. Rare cases are possible. Abandoned
dwellings, sometimes used by troops as temporary quarters, also can harbor significant numbers of
sandflies. Although data are insufficient to assess potential disease rates, '1 to 10 percent of
personnel could be affected per month under worst-case conditions with no mitigation measures in
place. ln small groups exposed to heavily infected sandfly populations in focal areas, attack rates can
be very high (over 50 percent). lncidents can result in debilitating febrile illness typically requiring 1 to
7 days of supportive care followed by return to duty. Mitigation strategies in place include IPM
practices, proper wear of permethrin treated uniforms, application of repellent to exposed skin, use of
bed nets (when applicable), reduction of pest/breeding habitats, and engineering controls.

6.2.7 California group viruses

Low: Unmitigated health risk to U.S. personnelwas low with seasonal transmission (April-October).
California group viruses are maintained in an enzootic cycle involving mosquitoes and a variety of
vertebrate reservoirs. The great majority of infections in adults are asymptomatic. Most symptomatic
and severe cases occur in children. Rare cases (less than 0.1% per month) cannot be ruled out
among personnel exposed to mosquito bites. lncidents can result in a mild to moderate febrile illness
typically requiring 1 to 7 days of inpatient care followed by return to duty. Mitigation strategies in
place include IPM practices, proper wear of permethrin treated uniforms, application of rep-ellent to
exposed skin, use of bed nets (when applicable), reduction of pest/breeding habitats, and engineering
controls.

Page ts orzo
Reviewed by CENTGOM SG (16 March 2011)

FinalApproval Date (24May 2011)



Karshi-Khanabad (K2) Airbase, Uzbekistan: 2001 to 2005

6.2.8 Tick-borne encephalitis (TBE)

Low: Unmitigated health risk to U.S. personnelwas low with seasonaltransmission (April-October).
TBE infections occur as sporadic cases or outbreaks and are associated with tick bites. Rare cases
(less than 0.1% per month) of TBE disease are possible among personnel exposed to tick bites. TBE
is a potentially very severe disease sometimes requiring intensive care. Fatalities may occur in 1-5%
of Central European encephalitis cases. Mitigation strategies in place include IPM practices, proper
wear of permethrin treated uniforms, application of repellent to exposed skin, use of bed nets (when
applicable), reduction of pest/breeding habitats, and engineering controls.

6.2.9 Rickettsioses, tickborne

Low: Unmitigated health risk to U.S. personnelwas low with seasonaltransmission (April-October).
Rare cases (less than 0.1% per month) of rickettsioses disease are possible among personnel
exposed to tick bites. Rickettsioses are transmitted by multiple species of hard ticks, including
Rhipicephalus spp., which are associated with dogs. Other species of ticks, including lxodes are also
capable of transmitting rickettsial pathogens in this group. ln addition to dogs, various rodents and
other animals also may serve as reservoirs. Ticks are most prevalent from April through November.
lncidents can result in debilitating febrile illness, which may require 1 to 7 days of supportive care
followed by return to duty. Mitigation strategies in place include IPM practices, proper wear of
permethrin treated uniforms, application of repellent to exposed skin, use of bed nets (when
applicable), reduction of pest/breeding habitats, and engineering controls.

6.2.10 Sindbis

Low: Unmitigated health risk to U.S. personnelwas low with seasonal transmission (April-Octobeg.
Sindbis and sindbis-like viruses are maintained in a bird-mosquito cycle in rural areas and
occasionally caused limited outbreaks among humans. The viruses are transmitted by a variety of
Culex mosquito species found primarily in rural areas. A variety of bird species may serve as
reservoir or amplifying hosts. Extremely rare cases (less than 0.01o/o per month attack rate) could
have occurred seasonally (April- November). Debilitating febrile illness often accompanied by rash,
typically requires 1 to 7 days of supportive care; significant arthralgias may persist for several weeks
or more in some cases. Mitigation strategies in place include IPM practices, proper wear of
permethrin treated uniforms, application of repellent to exposed skin, use of bed nets (when
applicable), reduction of pest/breeding habitats, and engineering controls.

6.2.1 1 Typhus-murine (fleaborne)

Low: Unmitigated health risk to U.S. personnelwas with seasonaltransmission (April-October).
Typhus-murine is assessed as present, but at unknown levels. Rare cases are possible among
personnel exposed to rodents (particularly rats) and fleabites. lncidents may result in debilitating
febrile illness typically requiring 1 to 7 days of supportive care followed by return to duty. Mitigation
strategies in place include IPM practices, properwear of permethrin treated uniforms, application of
repellent to exposed skin, use of bed nets (when applicable), reduction of pest/breeding habitats, and
engineering controls.

6.2.12 West Nile fever

Low: Unmitigated health risk to U.S. personnelwas low with seasonal transmission (April-October)
West Nile fever was present and maintained by the bird population and mosquitoes that help to
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transfer the diseases from birds to humans. The majority of infections in young, healthy adults are
asymptomatic although it can result in fever, headache, tiredness, and body aches, occasionally with
a skin rash (on the trunk of the body) and swollen lymph glands. West Nile fever is a febrile illness
typically requiring 1-7 days of inpatient care followed by return to duty; convalescence may be
prolonged. Mitigation strategies in place include IPM practices, proper wear of permethrin treated
uniforms, application of repellent to exposed skin, use of bed nets (when applicable), reduction of
pest/breeding habitats, and engineering controls.

6.2.13 Leishmaniasis - visceral

Low: Unmitigated health risk to U.S. personnelwas moderate with seasonaltransmission (April-
October). Leishmaniasis-visceral is transmitted by sandflies. Rare cases are possible among
personnel exposed to sandfly bites in areas with infected humans, dogs, or other reservoir animals.
Asymptomatic chronic infections may occur and may become symptomatic years later. When
symptomatic, visceral leishmaniasis causes a severe febrile illness, which typically requires
hospitalization with convalescence over 7 days. Mitigation strategies in place include IPM practices,
proper wear of permethrin treated uniforms, application of repellent to exposed skin, use of bed nets
(when applicable), reduction of pest/breeding habitats, and engineering controls.

6.2.14 Shortterm health risks:

Moderate to Low, unmitigated; Low to None, mitigated: The overall short-term unmitigated health
risk associated with arthropod vector-borne diseases at K2 was considered Moderate (for Crimean-
Congo hemorrhagic fever, plague, and leishmaniasis-cutaneous) and Low (for malaria, tick-borne
encephalitis (TBE), leishmaniasis-visceral, California group viruses, lyme disease, rickettsioses,
sandfly fever, typhus-murine (fleaborne), West Nile fever, and sindbis). Preventive measures such as
IPM practices, properwear of treated uniforms and application of repellent to exposed skin reduced
the health risk to low to none for arthropod vector-vector borne diseases. Confidence in the risk
estimate was medium

6.2.15 Long-term health risks

Low: The unmitigated risk is moderate for leishmaniasis-visceral (chronic)
by proper wear of the uniform and application of repellent to exposed skin.
estimate is high.

Risk was reduced to low
Confidence in the risk

6.3 Water Contact Diseases

Tactical operations or recreational activities that involve extensive contact with surface water such as
lakes, streams, rivers, or flooded fields may result in significant exposure to leptospirosis. Arid
portions of lraq without permanent or persistent bodies of surface water do not support transmission
of leptospirosis. Risk was restricted primarily to areas along rivers and lakes. These diseases can
debilitate personnelfor up to a week or more. Leptospirosis risk typically increases during flooding.
ln addition, although not specifically assessed in this document, bodies of surface water are likely to
be contaminated with human and animalwaste. Activities such as wading or swimming may result in
exposure to enteric diseases including diarrhea and hepatitis via incidental ingestion of water.
Prolonged water contact also may lead to the development of a variety of potentially debilitating skin
conditions including bacterial or fungal dermatitis.
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6.3.1 Leptospirosis

Moderate, unmitigated; Low, mitigated: Unmitigated health risk to U.S. personnel was moderate
with seasonaltransmission (April--October). Leptospirosis is present in Uzbekistan but at unknown
levels. Human infection occurs through exposure to water or soil contaminated by infected animals
and has been associated with wading, and swimming in contaminated, untreated open water. The
occurrence of flooding after heavy rainfall facilitates the spread of the organism because, as water
saturates the environment, Leptospirosis present in the soil pass directly into surface waters.
Leptospirosis can enter the body through cut or abraded skin, mucous membranes, and conjunctivae.
lngestion of contaminated water can also lead to infection. The acute generalized illness associated
with infection can mimic other tropical diseases (for example, dengue fever, malaria, and typhus), and
common symptoms include fever, chills, myalgia, nausea, diarrhea, cough, and conjunctival suffusion.
Manifestations of severe disease can include jaundice, renal failure, hemorrhage, pneumonitis, and
hemodynamic collapse. Recreational activities involving extensive water contact may result in
personnel being temporarily debilitated with leptospirosis.

6.3.2 Short-term health risks:

Moderate, unmitigated; Low to None, mitigated: The overall shortterm unmitigated health risk
associated with water contact disease at K2 was considered moderate (for leptospirosis). Preventive
measures such as avoiding water contact and recreational water activities; and protective coverings
for cuts/abraded skin reduced the health risk to low to none. Confidence in the risk estimate was
medium.

6.3.3 Long-term health risks

None identified based on available data. Confidence in the risk estimate was medium.

6.4 RespiratoryDiseases

Although not specifically assessed in this document, deployed U.S. forces may be exposed to a wide
variety of common respiratory infections in the local population. These include influenza, pertussis,
viral upper respiratory infections, viraland bacterial pneumonia, and others. The U.S. military
populations living in close-quarter conditions are at risk for substantial person-to-person spread of
respiratory pathogens. lnfluenza is of particular concern because of its ability to debilitate large
numbers of unvaccinated personnelfor several days.

6.4.1 Tuberculosis (TB)

Moderate, unmitigated; Low, mitigated: Unmitigated health risk to U.S. personnelwas moderate
year round. Tuberculosis (TB) is usually transmitted through close and prolonged exposure to an
active case of pulmonary or laryngeal TB, but can also occur with incidental contact. The risk of TB in
U.S. forces varies with individual exposure. TB was evaluated as part of the Post Deployment Health
Assessment (PDHA). Mitigation strategies include routine medical screenings; enforcing minimum
space allocation in housing units; implementing head-to{oe sleeping in crowded housing units;
implementation of proper personal protective equipment (PPE), when necessary (treating active case,
detainee operations); and active case isolation in negative pressure rooms, where available.
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6.4.2 Meningococcal meningitis

Low: Unmitigated health risk to U.S. personnelwas low year round. Meningococcal meningitis is
transmitted from person to person through droplets of respiratory or throat secretions. Risk is
comparable to the U.S. among unvaccinated personnelwho have close contact with the local
population. Close and prolonged contact facilitates the spread of this disease. Meningococcal
meningitis is a potentially very severe disease typically requiring intensive care; fatalities may occur in
5^15% of cases. Mitigation strategies include routine medical screenings; enforcing minimum space
allocation in housing units; implementing head-to-toe sleeping in crowded housing units,
implementation of proper PPE, when necessary (treating active case, detainee operations); and active
case isolation in negative pressure rooms, where available. Additional measures include vaccination
and frequent sanitation of common use items (phones, door handles) and areas.

6.4.3 Shorl-term health risks

Moderate to Low, unmitigated; Low to None, mitigated: The overall shortterm unmitigated health
risk associated with respiratory diseases at K2 was considered moderate (for tuberculosis) to low (for
meningococcal meningitis). Preventive measures such as vaccination; routine medical screenings;
and active case isolation in negative pressure rooms reduced the health risk to low to none.
Confidence in the risk estimate was medium.

6.4.4 Long-term health risks:

None identified based on available data. TB was evaluated as parl of the Post Deployment Health
Assessment (PDHA). A TB skin test was required post-deployment if potentially exposed and was
based upon individual service policies.

6.5 Animal-ContactDiseases

6.5.1 Rabies

Moderate, unmitigated; Low, mitigated: Unmitigated health risk to U.S. personnelwas moderate
year round. Occurrence is well above U.S. levels due to the lack of organized control programs.
Dogs are the primary sources of human exposure to rabies in Uzbekistan, and canine rabies is the
most common rabies strain. Rabies is transmitted by exposure to the virus-laden saliva of an infected
animal, typically through bites, but could occur from scratches contaminated with the saliva.
The vast majority (>99%) of persons who develop rabies disease will do so within a year after a risk
exposure, there have been rare reports of individuals presenting with rabies disease up to six years or
more after their last known risk exposure. Mitigation strategies included command emphasis of
CENTCOM GO 18, reduction of animal habitats, active pest management programs, and timely
treatment of feral animal scratches/bites.

6.5.2 Q-Fever

Moderate, unmitigated; Low, mitigated: Unmitigated health risk to U.S. personnel was moderate
year round. Rare cases were possible among personnel exposed to aerosols from infected animals,
with clusters of cases possible in some situations. Significant outbreaks (affecting 'l-50 percent) could
occur in personnel with heavy exposure to barnyards or other areas where animals are kept.
Unpasteurized milk may also transmit infection. The primary route of exposure is respiratory, with an
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infectious dose as low as a single organism. Q-Fever is a debilitating febrile illness, sometimes
presenting as pneumonia, typically requiring I to 7 days of inpatient care followed by return to duty.
Mitigation strategies include consuming approved food sources, avoidance of animals and farms, dust
abatement when working in these areas (wet mop, water sprayed on high volume traffic areas, etc.),
and proper PPE for personnelworking with animals, and immunization.

6.5.3 Anthrax

Moderate, unmitigated; Low, mitigated: Unmitigated health risk to U.S. personnel was moderate
year round. Cutaneous and gastrointestinal anthrax are the most common forms of naturally
occurring infection; cutaneous anthrax is transmitted by direct contact with infected animals or
carcasses, including hides. Eating undercooked infected meat can result in contracting
gastrointestinal anthrax. Pulmonary anthrax is contracted through inhalation of spores and is
extremely rare. Cutaneous anthrax typically requires 1 to 7 days of supportive care with subsequent
return to duty; gastrointestinal anthrax typically requires hospitalization, and has a high fatality rate if
untreated. Mitigation strategies include consuming approved food sources, avoidance of animals and
farms, dust abatement when working in these areas (wet mop, water sprayed on high volume traffic
areas, etc.), and proper PPE for personnelworking with animals, and immunization.

6.5.4 H5N1 avian influenza

Low: Unmitigated health risk to U.S. personnelwas low year round. Extremely rare cases could
occur in U.S. personnel who have close contact with birds or poultry infected with H5N1. H5N1 is a
very severe illness. The fatality rate is higher than 50 percent in symptomatic cases. Mitigation
strategies include avoidance with birds/poultry and proper cooking temperatures for poultry products

6.5.5 Short-term health risks:

Moderate to Low, unmitigated; Low to None, mitigated: The overall short-term unmitigated health
risk associated with animal contact diseases at K2 was considered moderate (for rabies, Q-fever, and
anthrax) to Low (for H5N1 avian influenza). Preventive measures such as consuming approved food
sources, immunization; and avoidance of animals and farms reduced the health risk to low to none.
Confidence in risk estimate was medium.

6.5.6 Long-term health risks:

Low: The long-term risk for rabies is low because the incubation period for rabies can be several
years in rare cases.

The DOD Occupationaland Environmental Health Surveillance (OEHS) Data Portal did not have a
base camp assessment for any venomous animal/insects. Routine pest control measures are
conducted atK2.

Uzbekistan has long, hot summers and shoft, mild winters. Extreme maximum and low temperatures
are 104 degrees Fahrenheit (oF) and 28.4 oF.
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8.1 Heat

8.1.1 Short-term health risk

High, unmitigated; Low, mitigated: The short-term health risk of heat injury was high in
unacclimated personnel. Preventive measures such as work-rest cycles; and proper hydration
reduced the health risk to low.

8.1.2 Long-term health risks:

Low: The longterm health risk may be greater to certain susceptible persons-those older (i.e.,
greater than 45 years), in lesser physical shape, or with underlying medical/health conditions. Long-
term health implications from heat injuries were rare but could occur-especially from more serious
heat injuries such as heat stroke. lt was possible that high heat in conjunction with various chemical
exposures could increase long-term health risks, though specific scientific evidence was not
conclusive. Confidence in these risk estimates was medium.

8.2 Cold

Short-term and Long-term health risks: The risk of cold injury was low. Confidence in this risk
estimate was medium.

9.1 Continuous

Noise evaluation from the Environmental Site Survey and Operational Health Risk Assessment (2002)
and SF600 (September 2002-May 2003) indicated combined noise sources at the site generate noise
levels that are equivalent to a large city or industrialfacility. Major noise sources were the prime
power generation station, Subsistence/Storage refrigeration trailer area, the refrigeration trailers
located next to the base camp's dining facility and flight operations. Noise levels are not appreciably
lower during the overnight hours. The noise levels indicated that personnel could be exposed to
hazardous levels of noise that may lead to hearing loss. Hearing protection is required by personnel
working in sources of major noise.

Short-term and Longterm risks: High, unmitigated; Low, mitigated. The unmitigated health risk
was high for individuals working near major noise sources without proper hearing protection. Risk
was reduced to low through use of proper hearing protection. Confidence in risk estimate was
medium.

9.2 lmpulse:

No impulse noise evaluations conducted, not evaluated.
Shortterm and Long{erm risks: Not evaluated because there is no available impulse noise
evaluation/data. No identified health risks.
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10 Other Un ue Occu onal Hazards

10.1 Potential environmental contamination sources

DoD personnel are exposed to various chemical, physical, ergonomic, and biological hazards in the
course of performing their mission. These types of hazards depend on the mission of the unit and the
operations and tasks which the personnel are required to perform to complete their mission. The
health risk associated with these hazards depends on a number of elements including what materials
are used, how long the exposures last, what is done to the material, the environment where the task
or operation is performed, and what controls are used. The hazards can include exposures to heavy
metal particulates (e.9. lead, cadmium, manganese, chromium, and iron oxide), solvents, fuels, oils,
and gases (e.9. carbon monoxide, carbon dioxide, oxides of nitrogen, and oxides of sulfur). Most of
these exposures occur when performing maintenance task such as painting, grinding, welding, engine
repair, or movement through contaminated areas. Exposures to these occupational hazards can
occur through inhalation (air), skin contact, or ingestion; however exposures through air are generally
associated with the highest health risk.

10.2 Fuel/Petroleum Products/lndustrial Chemical Spills

The Environmental Site Characterization and Operational Health Risk Assessment conducted in
November 2001 by PHRC-Europe (formally USACHPPM-Europe)found widespread jet fuel plumes,
usually 1-3 meters underground, most likely from a leaking Soviet-era underground fuel distribution
system. The fuel vapors from the plumes were the cause of the bad smell and pooling of "black goo"
while digging.

Short{erm and Longterm risks: Low. ln November 2001, the trench was filled with clean soil to
create a cap to hold the vapors underground. ln addition, areas of known fuel contamination were
delineated as "no dig" areas. These measures reduced Personnel exposure to chemicals.
Confidence in this risk estimate is medium.

10.3 Waste SitesAl/aste Disposal

During the closure of K2, a 2O-foot long shipping container accumulating reg
discovered. A local contractor was found that could properly handle and inci
contents.

ulated medical waste was
nerate the container's

Short{erm and Long-term health risks: None identified based on available data. Confidence in this
risk estimate is medium.

10.4 Pesticides/Pest Control

The Baseline lnfectious Disease Risk Assessment for Uzbekistan identifies mosquitoes, ticks, and
sandflies as present in the country. The DOD OEHS Data Portal database was searched for any
information on this topic along with the 2002 and 2004 site assessments. The databases and reports
did not contain data on pesticides/pest control.

Short{erm and Long-term risks: Low. Confidence in this risk estimate is low to medium
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10.5 Lead- based Paint

The base camp's One-Stop ln-processing Center was the only structure with lead based paint.
lnformation pertaining to the condition of the lead based paint is not available. The Center was
relocated (relocation date not available) into Corimec-type containers and the old facility was not
occupied by US personnel. No paint chip sampling was required.

Short-term and Long-term risks: None identified based on available data. Confidence in this risk
estimate is medium.

10.6 Asbestos

The Environmental Site Characterization and Operational Health Risk Assessment conducted in
November 2001, found asbestos was present in localized areas of surface dirt. Several years prior to
the U.S. occupying K2, Soviet missiles were destroyed there. This event contaminated some areas of
surface dirt with asbestos. Also, the 2004 Final Deployment Occupational and Environmental Health
Site Assessment stated previous operational health risk assessments identified several structures
(i.e., 416th AEG Vehicle maintenance Facility, CI/FP/JAG Building and its gazebo, and Military Police
Headquarters Building) with friable asbestos containing material (ACM) tiled roofs. However, the
2004 site assessment identified only one structure with ACM tiled roofs, the CI/FP/JAG Building's
gazebo. The site assessment concluded airborne friable asbestos does not pose a health threat.

Short-term and Long-term risks: Low. Air samples did not detect the presence of any airborne
asbestos fibers. Facility personnelwere not exposed to inhalable asbestos fibers. Confidence in this
risk estimate is medium.
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12 Where Do I Get More lnformation?

that the Service member's or Veteran's current medical condition may be
attributed to specific OEH exposures at this deployment location, he/she can contact the
Service-specific organization below. Organizations externalto DOD should contact DOD

lf a provider feels

Force Health Protection and Readiness FHP &
Public Health Command (USAPHC) [

Promotion and Preventive Medicine (USACHPPM)l
the US Army Center for Healthu.s.

Phone 222-9698.
e Corps Public Health Center (NMCPHC) (formerly c)Navy and Marin

nPhone: (757) 953-0700.
U.S. Air Force School of Aerospace Medicine (USAFSAM) (formerly AFIOH)

http://www.wpafb.af. miliafrll7 1 t hpw/usafsam.aspPhone: (888)232-3764
DOD Force Health Protection and Readiness (FHP & R)
Phone: (800) 497 -6261. http:i/fh o. osd. mil
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MEMORATIDUM OF RECORT] (MOR)
DEPLOYMENT HEALTH SUPPORT STAFF MEETING

THURSDAY, MAY 16,2002

9oenins Remark$

o

Dr. Kilpatrick met this morning with Ms. Embrey, who is now double-hatted as the
Deputy Assistant Secretary of Defense (DASD) for Force Health Protection and
Readiness (FHP&R) and the Director of Deployment Health Support.
t Dr. Kilpatrick will also be double-hatted. He is currently the Deputy Director for

Deployrnent Health Support. Three Chiefs (COL Diniega, Dr. Cirone, and COL
Denise Baken) are under his direction.

The Chiefs are to be moved into Sky 4, Suite 901.
It is extremely beneficial to work closely with the policy makers and analysts.

o Ms. Embrey said that Dr. Winkenwerder wishes to develop a task force plan for
the implementation of preparation for a possible smallpox or influenza incident.

The forces are to work together on this.
COL Diniega and COL Grabenstein from AVIP are to chair the task force.
DHSD will provide space and administrative support to six officers who have
not yet been appointed to the task force.

Ms. Embrey is closely looking at DHSD's scope.
I DHSD deals with issues such as today's deployments, medical intelligence,

individual unit locations,IM [T functions that support today's deployments
(where does IM IT support fit in to that?), etc.

a A good example of cunent issues is the group of eighteen ill British soldiers at
Bagram AFB.

. DHSD is operational.
Policy flows to the operational side. For example, COL Diniega is working
on policy for West Nile virus vaccine. Urgency has been generated by the
fact that birds are dying earlier this year from the disease, and DHSD will
rnost likely take on the issue after the policy aspect is resolved.
Operational function is to provide the ability to communicate, to be the
"communication link."
COL Thompson will be leading for medical readiness issues.

Overlap and interplay are exhemely important.
Must differentiate deployments. OCONUS deployments are separate, but
positive challenges.

On22May 02, Dr. Kilpatrick will accompany Ms. Embrey to the MHS Strategic
Planning Offsite, and she will speak on DHSD's plans for the next year.
t Mr. Sipos inquired on whether DHSD will be maintaining a database for K-2

data. The response to his question is no, we will not have a K-2 database.
i We will be working closely with the services.
Dr. Winkenwerder is very enthusiastic about Deplayment Quarterly.

o

o
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ISSUE PAPER
ON

POTEITfTTAL EXpCISURES AT K2 (STRONGHOLD TREEDOM)
(as of 19 Apr 02)

BACKGROI'ND
- US Army Centerfor HealthPromotion & PreventiveMedicine (USACHPPM)

Deployment Health Risk Management Directorate (LTC Lynn Henselnan, Mr. John
Resta, Mr. Jeff Kirkpatrick, and COL Robert DeRaites) presented a classified (SFCRET)
briefing to Representative Cene Taylor (MS) and Representative Jim McDennott (WA) on
2tMaa 02. The brief requested was "Deployment Occupational & Environmental
Surveillance". Druing the brief, the questions tumed to exposures at K2 (Uzbekisan)
airbase and Congressrun Taylor's desire to visit K2.

- Rep. Gene Taylor, sth MS (D), House Armed Services, Transprtation & Iirfiastncture
Subcommittee.

- Rep. Jim McDermott, 7th WA (D), House Budget Committee and Ways & Means
Committee, received one complaintregarding this issue.

DISCUSSION
- USACIIPPMEuropeinitiallydeployed on27 October200l inresponsetoreporrsof

adverse health effects (2 persons) resulting from potential petroleum odor,exposures
resulting from tent city constnrction efforts.

- While USACHPPM on the site, commander planned !o move tent city to adjoiniug arca.
- USACLIPPM conducted site assessment COL Commons, Team kader and USACHPPM

Euope Commander) for new tent city location and encountered radioactive material.
- Tent City was not moved to new location. Soil samplss were taken and mitigation

strategies were inrmediately employed (personnel were not pemritted near the site of
radiation conta'nination).

- LTC William Rice, Division Surgeon, Headquarters, l't Annoted Division Unit #2t309
provided Risk Communication Measuree at Stronghold Freedom to provide feedback to
soldiers concerning the potential hazards: jet fuel, asbestos, and semi-onriched uranium.
- Trtc Ranpafi, the Stnonghold's localfree publication, published an article

comrnunicating risks, medical points of contacf and protective measures necessary
for soldiers in and around Stonghold lteedotn

- Operational Risk Managment assessment of health risks (total site) was characterized as
low, assuming one year on site.

- Mitigation iucludes not permitting anyonc into the area of contarnination: alea is roped
off and well marked, and personnel are tained about the area.

- No illnesses have been reported relating to environmeutal exposures at K2.
Approximately 40 health concerns were ideutified on the post-deployment health
assessment. CENTCOM $urgeon Oeneral (SG) and Medical Treaunent Facilities will
follow up. Health outcomes do not suggest overexposurcs to servicemen or women.

- hreventive Medicine support is on-going by l72d Medical Detachment.
- CENTCOM SG continues to provide coordinated medical supporr for K2.
- CEI.ITCOM SG would like to address any health concsrns elevated.
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REOOMMEI{DATIONS
- The Congrossmen are concemed about conditioru at this site, and may seek more

information concerning DoD's intentions regarding length of stay, exposurcs, and health
outcomes. Investigate Congrcssional inrcnt concenring I(2 base rglocation.

- USACHPPM is willing tro provide the classified (SECRED briefing ro ODUSD(I&E) at
any time.

- ADUSD(Safety and Occppationhl Health) should continue to work with Health Affairs, J-
4, USACIIPPM, CENTCOM, Armed Forces Medical Intelligence Center (AFMIC), Air
Force Institute for Environment, Safety, and Occupational Risk Asses$ment (AFIERA),
National Imagng and Mapping Agency (NIMA), Naval Environmental Health Center
(NEHC), and Defense Intelligence Agency (DIA) in reviewing testimony of DoD
menbers on this topic orrelated topics to prepare a coordinatedDoD response.

- Task CENTCOM SG (MAJ Kevin Michapls) to develop official response to the
Congressman's question for the record.

References: CENTCOM SG-Maj Kevin Michaels, DSN 968-6397;
USACHPPM - Mr. John Resa, (410) 436-6096;
TMA, DeploymentHealth Support, COL Daniel Sulka, (203) 575-2661;
J-4 MRD, MAI Brian Balough & Maj Jeff Gillen, (703) 693-5105.
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ACRONYM LIST

AFMIC = Armed Forces Medical Intelligence Center
AFIERA = Air Force Institute for Environment, Safety, and Occupational Risk Assessment
NIMA = National Inaging aud Mapping Agency
IIEHC = Naval Environmenal Health Center
DIA = Defense Intelligence Agency
OASD(HAyTMA = Office of ttre Assistant Secretary of Defense (Health Affairs)/Tri-Care

Management Activity
SG= Surgeon General
USACHPPM = US Army Center for Health homotion and Preventive Medicine
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