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MEMORANDUMFOR: SUllGEON GBNERAL OF TIlE ARMY, LTG BRIe B. 
SOIOOMAlCER, MD, PHD 

SUBJECI': DcfeIISe Heahb Boud Review of tbe U.S. Army Calf« for Health PromoIioD and 
PrelleuIi.e Medicine Assessment of Sodium DichromaIe 8ltpll!llR at Qam>at Ali 
Wa/M Trts_ Plaat 

EXECU'I1VE SUMMARY 

At tbe MqI1eIt of LTG Eric B. Sdvwnahr, !be Sazseon Gena:al oftbe Army, tbe 
Dd'!me HcaIth Boan! COBB} coadm:I.ed an CItIemal review of a U.s. Army CeDI1:r (~ Health 
Promotion and P!evauive MeOla"" (USACHPPM) 0CCIIpItiDIIal1lld eoviroJmImI1al beal1h 
111"-' oopdpctecl in 2003 at the Qaa:mat Ali Wat=r'freatmeot Plant (WTP) in Dura, lIaq to 
a&ba • Jl"""'NI sodium dic:bromaIe cxposute to UuiIa! StaleS miIiIaly scrvicD !I!IlI!!bm. The 
DHB was asbd to opilIc OIl whecber tbe medical ewlnaJious CODCI"'*II by USACHPPM were 
COIDjRebtalIive and ipptoprial6 to address tbe poIaIIW c«poiUle of US. miIiIaly aDd 
D"epatm-l of Army ciYiJim pnnnnd 10 IOdi!Im clldul4iililE, to ideDllfy Jessoas IeanIecI, and to 
proWSe reamwnrmc!oticm· for impnl'riDI tbe Depar:bidit's polic:ic8 8IId pmcedDres. 

Tho DBB MlliImy O«rupatio'lJlllDd Environ,""",,,! Heahb -.d Medical SurveiUao"" 
Sub:ommiUee reviewed !be classified final tqJOIf. "DepIoymrat OccupaIiooallDll 
EIr~ir"'iilH!"raJ HcaIth Survey and 0paasI0II&l Hea11h RiIk AIMs........ Qarmat Ali Indusll:ial 
W .. Tmtm~n flltIII. Bam, Iraq" wbich inclndecJ exposme. mcdi"'I, epidemiologic, and 
health rid: assessmaJll, as well. information pataiDin& 10 health communica1ian efforII 
undc::rtakeD by the USACHPPM 0ccapati0DaI aad SnviroaiDental Heallb III!d Safety (OBBS) 
T-. 

The Subcommiu.., fouDd the lisk __ 1ima1y, CIIII!pIebenslv IIId app1upt~ for 
!be poteDIial rist posecIlO Ibe ICl"Vice ml!lDbrn. The CUII1pl"ehaIsiv ezMronmentaI health 
··ses5!MQT iIIcludiJJg soil aDd ale SllllPliDI conducted wilbln weeb of fbst notificaIiaa teveaIed 
mjnim,1 levels of 0Ir0mium (Cr) (Vl). 

Members of the lDdiOll& National 0umI, tbe cohort MIIs!dered at higbest risk, recaivecl 
medical 815_ wUbin approximatefy 30 daya of last potadisI expoaue aad ioclndecl 
biologicallllOllitoIin& for c:bromium uposme in whole blood, physical examinatioa, medical 
hiSlosy, aqd a IICYf'IIII roudnc periodic tt&tI. Whole biood chromium 1eveIs w~ c:oD&istent with 
publiabe4 tauI1I for tbe geaen1 U.S. popuIatioD. and _lower tbaD those for groups wiIb 
mown occupaIioaal expoIIIlJ'e&. 

PreveuIive JIleIBIJrDS -wete weII-p\aJmecllJDd sadsfactorily eO<~ lUsk: commuoicati'3n 
effIxIB focused 00 service mem""n ODd otb...- stakr:holdc:r8 and employed 1D111tip1e _ and 
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fQanaIS, incJuclin, tDWIJ hili meeti.op .,ad a sed. of _ bealtII risk mmm!l!!icatioo fact 
sbeeIs. 

While the Subcommittee foImd USACHPPM met or eueedr4 file IWIdard of practice for 
0CC1IpIIi0nal mediciue in reprd '" 1IIe expoIure usessmem aad medk:aI evalulllioD. !bey &Iso 
jdemif5ed _ fot iIDJIlOvemeDt!bat we both speci& 10 the Qarmat Ali _HIt and 
geoe:aI. 

SpecIIc: 

L s.mce p" ..... "110 puUt ~lecI ill tile leW ill ....... " ....... b.t pot-dwI Cor 
Gl'"W"" rbeDId RI2he al nsallB. _. tIoey Be aftllable. JlIIk 
..... .....Ml ... 1IIDaId reiIofonoe tile tCllMrlDt fIpcJ .... ,,1IIk 1I1II.1r4N1. ... 
..... 1 h ...... may be p~ all ........ P\dact Jncllceles low..,.,. ol~ 
aJiGiUie, alack of ntd_ oIu-nIou ... oIailaorptlouad ar--dkallilredl 
(aside fnD ftIPIn..., IntIIItioa wWdIlI CiJ a" &be desert eD.'"-t); u 
".. .. aoap*'e.kmol..,.famre ....... beaJ:tb ..... ,7" SoIdIenwbowae 
similarly apOAd but __ ... dIecIllloald be" uecllbat thee rsal1B 1IPP17 
10 diem _ welL WhIle unlit..." ttClllllllli be wpltd tbattlNn II a ~ dug 
_ detlrmlDaDt (for ........ 1111 ~job duty, ......... habit, lit IIIP ., 'oe 
behre lite --"alia) IIIIPt tIdIIIla hIab .. apoI1Il"e 111M _ Dot ............ 111 tbe 
e'fBhlalloas ~ For fIW r-.o, hIIOll .. aclll about CbIs •• delboald be 
CAiIltejecl III apjtapailoW lDftllaoI .... pnmden aad added to the pa t 
-a. 

.7. CBPPMIIIauId cDDJIarlm zrtulll~".lduiJIswldl,.....dalfor 
aJiGiUiiI IUd.". ..sllDClenlood 1M ~ Bad llDplloet!oes 01 ............... 
proWded to diem repnII1Ic IIaII M1*C 

3. 'l1le IIPI report ...... be nd....., ud ... !-!fIed IUId d' .. led III aD tIl_ 
with a Deed to bInr III J' I 

pm ........ 

5. A debdtftaa aII!Jakl be .......... III iDdade npi '·0J •• .r all ....... baYOlftd. 
TbIs iIlcladw ae9W1IIl1a1e Natkeal Guard UDi1JJ, tile contradDr, ud lhasa 
responsible Cor ... ,.ue beattJa 10 tasare that lDt'onutIoaa alIoat tills ep .... Is 
tully ...... 

II. For eadllDdin' J potMtIalIJ ba'folftll, .. fIIIIz7 sIJoald be!ll8lle In tile senke aad 
lIIedk1il reeoN III lDlikMe &be 1DdI'fIdDIoI's ~ putlcipJllion, per oral bealIh 
IrJtonnd!m a-ated III ilia _ 01. the bnwIIptIoa, I11III.,.,. oIlle 
iD,esrtadJoL 
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7. A slmple reaI*7 shmdd be ....... "lwd thatlaclacks Ibe nama 8IId peI'IIOJI8I 
IdeatUIen vi each IDdhtdaaJ irfoIYed III this eplaocle iDrJudiua iDIonMtiDn OD 
poCentW 8lLJItCUie IUId ~ IIe8IIh IDlonDatiDII ...... W In the _ vi the 
Javesdptlon. ~ I1III8lIlegbU, may be uefDlln the I'aIme lor eodualu, senloe 
at Qarmat AI .. well u proYlclinC !be balls for lollow-up SIDIUes sboIIJcJ there be a 
need. 

GeDenI: 

1. The JMIhod for anddpedn. iDdu5&riaI baanIs In-Iheater, iDdqdiD& baant 
reaJCIIItIma traiDIDg lor soIdien IIIId <iWill.OII .... , fn..tIIeIar capadlJ' for Initial 
Ia_tlp'-; tIIIpI!rtIIe In IIalIh ..... rnpaIcatI,.,; IIIId ~e capabildls 18 do 
III8l'e comprebeuiYe IIIId thoro. iJmstipttoas, IIIIISt be IMinQined 

2. An _ m .... aboodd1le _ducted ba order 18 deWmIDe Ifdaere ILft adIopate 
DUIIIben of aftllalJle e:cpezb ba areas ... u badllllrlal t.oD:aIolJ aad 
epld.ellliololJ. In.,...h •• ,... sboukI be 1da1ifted ud. remedies IH' ..... 'ted. 

3. FadlIIated aad CimeIJ _1II_a~ vi d'tIIIuI wltIl...........,.. 
pntealoul eqAIieIue IIIId aperlile llliouki be __ 

4. An t:denIaI adYIaort ~ttee sboald be ISIabIiIbed to ladlltate _ to 
_!!adoli OR risk 'wutll""'" Adil'lCles widd iDclale plO'ri .... 1Uhice 
.. requested lIIdIe certIIID _10' __ are betaa eo""" ....... 1NII. post boc: 
roM_ vi CIIIIIpIlted ... ""',, J'el{aeIted. 

5. IkponH awlda_ lllIiDIaa for IoIdIen at aB l'IIIIkI should be re ...... 1IIId 
eoaJaaled to ~ ~1UId _'n'Ma_ofllllapproprilde W'nce 
betwea IhIR IwanIII ud. !be reIatiYeIr _n IradIIIosaIIIIIIItary huanIs. 

6. Jaronsllllllt be made to addreat the impact vi orpIIIzatiouI silas OD !be 
!deDtif!rpC!_ aacI udlip ..... vi eo'Vlr •• _ ta1 rIIb In operIdIauJ I •• ".... Ghat 
that joint IUId caaabbaed Dlltare fit l!IOIlera ".rare opendous, orpnlzatlnual silos 
"""""'ng vi ~ eatltlelllIIId! as 1IIdi .. 's armed teras. daGM from multiple 
aatlonl. entia c:ontnet.an, IUId I'eIIcIeDdaI cnw- are a gjftD. 8oweftr, some Dr 
all vllhese tIICItIeI mq aD be IImIlved.ID the _ Upidlll'e eveat and coaJd beoefit 
fnIID _ aD·lDdllllve app.rIIIIdi 
appropriate brldllnc .... ,11...,.. to riIIk ... • .. n. ApprINlChee empIotfDg 

_1IIae risk eoIIorb sIIoaId be .1. r f 

1. 'lbe $JSleIII for dMsifIrriaA of dpmmWs related to health related mau.s &boDId 
be mocIH!ed In order to IIerbr- b'hnoe the need for 6KW1foy with the need to 
ladlltate more dmely dfslem!netiOD ofrenl1B to ~ that haYe a ..... to know. 
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MBMORANDUM FOR: SURGEON 0BNBIlAL OPTHB ARMY. LTG BlUeB. 
SCHOOMAKER. MD. PHD 

SUBJBCI': Dcfema Health Boud Review of !he U.S. Army Ceala' for HealIh l'komotiOD 8IId 
PreYailive).fectidne Assl mont of Sodium ~ Exposwe lit Qar.aw Ali 
Water 'J'rMImmt PIaul 

a. MemcliGuduw, Depmmt.m of the Amly, Office of the Sura- Oeae:ml, 0cIDber 6. 200&. 
Requca for Dmasc HeeiIb Boad Rmew of Cbe CeaIa' for HeaIlh PlhIF..,ajm aDd 
Pn:veIIIneMedlciJ!!\ (USACHPPM) OcalpBliODalaod ~ Health IwesSUWlt 

b. 2003 U.S. Army CeIIta for HeaI!h PromaIiOD aDd PreveaII.ve Medidue DepIoymeDt 
0ceupaIi0Dal1lld &vitO .. m ... 1 Healtb Survey IDd Opendiaul Health RiaIt Asseasmcat, 
Qamlat A111Dil11r1rlal Wi'll« TreaImeut PlaDt. Basra, Iraq. 

c. PresaIIatiau: lDfnrmllliml Bridiu& O""'patlont! IIIIIf En"'" .... ,_tal HaIIh (OER) 
Assessm:pt· Sodium Dichr_ ExpDSares lit the Quma1 Ali WIIII!JI: 'l'mIImeut Plant 
(WTP) in 2003. to the Del...,. HeaIIII BoaaI MIliIIry OccapaIiaaalllld &viron""",ta] 
HeaI!h aDd MecIkal SurveiDaDce Subv "",ai""", November 12. 2008. by Mr. 1_ Sbec:hy 
IIIdDr. CoIesl Weese, U.s. Army c-farHealthPIomutioJl audPte.emiveMedicinc. 

cI. Versieci:l. H_l, BIIIbier F.II[ al (1978) Detmui!l!!lQa ofChr:owium aad Cobalt in 
HDmau Serum by Neutron ActmIioD AuIlJsis ClinIcal Chemistry 24(2); 303-308. 

e. Weese C (2008) Hallh implicatiON' of Occupitiollll I3ilvironDIeDIa SIIJIIlIIin8. 1"-AmIy 
MediI:tJlDeptu1m_Jolll7U2l Apdl-Jlme: 1·7. 

f. Nomiyama H. YoIOIiylJlla Metal (1980) Nonual CIIromium Lcvds in UdDe &lid Blood of 
lapanese Subjecls DeIermined by Direct flameleBI AIomie AbaorpIion SpecIrCphotmDctr. 
aud VaJeaeyofCJumniDm in UrlDeAfla' ExpueUlC toHcuvaleotCllromium Ammcwa 
In.duslriolBygkM Aw,cistimr J01I17III141(2):98-102. 

So VauJcatnb I audl00$t WoitIiez(1988) TnI<:e EIemoaIS in Humau Oln!cal Spocim"""; 
Evalumon ofI..ib=ratln Data to Idemify Refen:ace Values. ClIniaIl CMmistry 34(3):474-
481. 

h. Fact SboeI: Potential Pxposw:e of Troops in 2003 to Sodium Dil:bromaIe at the QaaDat Ali 
W_ Treafmmt fa Iraq, August 2008. Vetmaa& Heallb Ac!mjnjsrralian. 
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i. Fac' Sheet: HealIb Risk FacII.Re1lmd to Sodium Dicllmmate at Qamaat All W_ 
'1'matmeDt PIaDt. Basr:ah. Iraq, 29 October 2003, Cnmm ........ , U.S. Army Callei' for Health 
ProOlOtioIIllldPrcveotive ~Buropc. 

j. Fact Sheet: Update aD Sodium Dic:llromate ExpoIme at Q_ Ali W_ 'J'noaunent Plant 
ill 2003 (For SoIdim), Dare Uuavailable, Healtb RiskCommuDication Program, U.S. 
Army Center for Health PromotioD 8IId PrcveDlive Medicine. 

BACKGROUND 

~~ 

Schrom·.-In a!llallDrlllldal .... dilled 0c:I0ba' 6, 2008, die Smpm tJawa! of !he Army LTG Eric B. 
requested die Defense Health Boanf (DUB) ~ au Occupatioaal ad 

ED:.DQiIii "'"ItII HealIh (OEH) AE .... IJIICDf "'"""'*" by !he Ulliled SIaII:I Amly CcaIe#: for 
HeaIIb Plomotion aDd Preveu1ive Mrdiane (USACHPPM) iIIlCSJIOIISe to cbromiam 
copmjnariag 11 !he QmaaI. Ali Wiler T1ea1mmt PIal bq ill 2003, duriDg Opendion Iraqi 
Freedom. Specifically, die ORB was c:batpf In __ the adequacy of !he OOCDpllional 
medicine S1aDdant of praClice proYlded aDd commeat 011 tile validity of !he BlI !MOt 

coDClusiODs. 

Dr. C/reJOIy A. Polmd, DHB President, ftssipNl !he mYiew to die DRB Military 
OccupatiOlllllIlld &vito .. ,,-..... Healtb aDd Medical Smvri11a_ Subcommittee., c:halrr4 by 
WiDiam B. ~ MD, MPH. DrPH.1IId requested amspoose widIID 60 day$. 'The 
Snboommjttre bcId mectingB IIId a teIecaDf_ in ~ 8IId NCMIIlber 2008, iDcluding a 
~ of the dauifiNl rlak .,,,.,smeat, "Dcploymeot Orrupetiona! IIId EmircxmIemal Hcalth 
Survey aDd 0peraIi0Dll HcaIIh Risk A &I r "C!d, Qmut Ali JndusttlaJ Wau:r Treatmeat PIIIIIt, 
Bam, Jraq SepNntw: 30 10 Novembet2, 2003." The report wi1h all an-d'ra,.,.. made 
available 10 Submmm;u,., """IIbm IUd qucsdcm& ....... --.I iIIc opeD and forti.,.", ain, 
1IIlIIIPa. 

Qarmat Ali TndusttjaJ W_Tmlmmt Plmnlocatedjg Baa, Iraq pmdDcea iDdus1riIl 
_for use in 011 pJDducIion, IUd doeI DOt prodDI:e potable Waller. The site ill in III U%bm an:&, 

endOicd by a perimeter feaco. aDd ........ of scvenl8\llldU1'eS IadtiDg IIceping or livlDc 
quarters; it was ransacked and DOl tunetiollal when sec:ImId. by U.s. mi1itIIry fort:ea. 
The site ,.,.. visibly OOIItamlnatcd by aodium dk:brcmaIe, a coacoioD suPl*easion ageIIt nsed ill 
die water ttWmellt proceas. Sodium dicIDomaIe, tbo e:xpoaue apIIt in this Hsessm .... t, ill an 
iDorgauic CDDipoUDd .... taining hcuvaIcut cIiroJDium lr:nowa to be toxic 8IId cll'Ciaopic to 
bwnaIIs UId aDim.als. Subsequeody, the exposure agent wiI1 be Icferred 10 as hexavalent 
cbromium ill this report. 

Four grouP" wotbd at Qatmat Ali dariug the lime of concan- ICeIJogg, BroWD, IUId Root 
(KBR), a U.S. based company ~ to restDre the pIaIIt to ~e.was; 1ba U.S. 
Natiomd Guard UDits from Oregon, South carollDa, aDd Igcljpna who proviclrd penoD8l seeuri1y 
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to DR; tho British miUeary pmvioas1y preseD1 at tho site to &eC1D1: tho a-ea;1IId Iraqi civililJlS 
bim1 by DR 10 usiJt in tho JeSIOtaUoo effort. lD addition, thae is _ soggestion that 
civiHaIJs may JOUtinely p8SI by cnrtaide tho peri"V'l# t=:e. 

In 2003. Amy penoDDd were assigaed liD provide 5eCWity far the ID3R worbrs 
restmiDgthciDdusllial-plde _beaMent facility at QarmatAli. BUIll, Iraq. In die pii",,*, 

of ~ year. conlrllCt wort crews IUd safety penoauel idc:ntjfiM sodium dlchromaIe IS a 
potential oc:wpaIiOJJal hazard in die wodt env!roaDumL S$WI3l AnDy soldiers nported to tho 
supporting miUtary medical facility 8I!d iDqIIired Ibout the poIaIIiaI bealIh rlW posed to them as 
security decaiJ. ConcImeatIy, DR. !n!tiottA! """",hmwy 01 tho mntpminatrd siIe II!Id CODducted 
envimNlwliI!aI sampling In-tbeaIr:r DIili1m7 0 upad.)aal1JDIi t:IIVinmmcDlal health fJI"cleliFIB 

addreseed die health COIJcemI of tbe military uDiIB at a local "tow1l ball" mecliDg. AddidOll8D.y. 
-meal evaJnaUOIIS were coodac \rJd for III paICIIlIel ~ al dJat IimD to llx:Iude !be :fJIw
Amty Reserve Nalioaal Ouard III!d Departmcat of tbe Army civi1laDs, aDd iDclucled a mcdical 
~. physical ex-aDD, PlJlmcaory ftmcCioIl test. dIeIt x-ray. ariDIlyIis.lJematoL,gy. III!d 
a wbc~ocd total cJDomiJJm COIIIIt. All available fiMinp were provided to soldiers for 
iDc1usioJl in their -'icU recoaL 

Of the 161 ]IIIIaIIialIy-fiXllOllld soldi.c:d 8Dd Depaumout ofDe:feue(DoD) civiliaD&, 137 
were evaluated. No findj"ll indicative of acute heuvaleot cbtuwium c:xpo5III'C _ identified 
Pact Sbeels for beal1h Iisk C(WDD!M ........ were ckveloped IIId provided to the scIdiaa aldie siIe 
IDI1 to appopiiate mmm,nd antborltiet. 

ResuIJs of tho total chromium blood Ie8ts _leceiwd 1M« 8I!d were margiDaIly above, 
.... or below die 1letectl.0JJ limit at tho test method. FiDal after-adion JqKlIIB WG'O pIqlUCCl aod 
5IIbmitted to __ ncI authmities. AppozImately h lDOlIths dapsed from tho iniIiaI 
a._ of a poteDIiaJ occapatimal.bealduisktomsscnJinarilln oftbe.tlnal wdIlcn mpmt. 

Risk As_smeM is baled upon. ca:posure a rmn .. ot iw:lndjng the ideatHicaliOCJ 8I!d 
quam:ificatica of ecposwe, and 1W"""I"I' of polloutial Dsk based upon. prior bJowledF of dose 
respome rdaliOllShips The priDdpIeI of En.;... • !"VOccapalioaahisk • is [ sme'lll are 
based upon an -me hody ofknowlcdgo wbich has jdaJtified I!IId provided xeplicable 
firu!jop sapPOllinS re\alion&lUpa between ~8) and nutcomr(I). Exposure ass: Sf""='" 
j,ncIndec, but is not IimiIed to: coI1ecIion of mataiaIs and sptrimcm, for example IIIiDc 00: blood, 
from pocrotiany ~ indMduaIa in Idequate qURDtitjca to addreas cum:nt and feasible 
questions _'1Iin, ~ ldationships; and the collecdoG of informaIion from 
d=Ie individuals on die timina. exteDt, I!IId plau&ible RSpODSe5 to Ihe cxpoa1!R(s) which are 
iJ>dep 14 IIy wrifiahJe wheKvcr ptICIicable. 

Risk assesamem depeIJds upon lI:IIIIysea of de exposure ass'_ cIata IItiIizing 
rcc:ognized!abcralllly and epidemio. methods. These aualyaes D!IISt, by deligD, iocnrporaIe 
wtIat js laIown or IIII.leut plausible, about _ of vaa:iability for bod! exposme 8I!d responae 
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cIaIa. With Iespect to bumau ~ IF aad a-Ier of the pct=tiaIly-exp. d are liUly In be 
impoIlIDt. AnaI)Isis of the ~ co11eclm is affected by time between calJeclioa 
aDd ~ (degrIIdatioD). quantity of m,tprj"sI S}"'dmt'ns ga1beRd, and !DOll iJDporumdy. !he 
Jimits of detection. 

The ead prodUct of the InlUpu:JaliOll of findinp of !he above malysa is a scicDti1icaIIy
eldalsible measure (es1imIIe) of rlsk(1) for dJa ellpOStlcl iDdivi&111s giv= the IImiIl!IiQDB of both 
__ of expclllR{s) aDd !"ISpOIISC(l). 

SPPCJPlC FINDINGS 

~A= ."" 

KBR beaItb. safety, 3!Id ea.vimn_tIi (lISE) penODIIIIl idadi:lied elevaIeCI beuvllveJlt 
cbtawiuw CO!ICC!IInIioJI bI vcioulloclliOl!l of the ..... trHm nt pImJ; sut.qumtly, KBR 
staff eacapnlmId various ..,il_ willi a lay« of1iqlliel upblltad looee pavel ~ aDeI 
co~ gcaaIl anoa air samples ad morellmiled bIeaIbiDg ZOIIC air samples ~ &lid aft« 
c:ontpjnmenC IIICIIUR:I. Resul1c iAdklfed minjmaJ ~ to abbome beuftIart cbrombmL 
LimlI2d air l!IOIIitoring by • BrlIIsb JIon:o (BRIl'R)R) BllYilo_' MClIJiJDriJIa Team.n..: 
cnnC!jDm"Dt __ also foIII!d minime! exposw:c to bexaval"Dt cbromium. ComprdIeasi.ve 
solllJld air SllDpliDg 00 aIIIi IIOIIIId the QII:ma Ali WIIftl 'I'Tcetment PlaDt by dJa USACHPPM 
Special Medical. AnpnetariM ~ TeaDl-1'IeveatIve MediciDe (SMART-PM>. fOClll!Da 
CD occuplllional and emhODDmtll beaIdI aIIIi uIt!I.y (OBHS) foaDd eIewJed b8uvaleDl 
cbroIIIium levels ill soil puliallady • otfJItc J",*,_ Gc:IIa.r llC8IaIIIi bzeIIbiDa _ air 
samples cIe!I!cIcd DO beuvllalt ckcmiaw. 

The medical 11.0'1_ ccmsj*tood of two parII: bk>JosieaI rMJdrorial ru tGCal daoouhtm 
(nprese!JIiDa both baavalalt chromlam aDd cmaJeal cbromimD _. the III!a beiDg 
couidenbly las toxic) IJId iDYOhed dID 1IIIIiDI of wIIo\e blood IS well as a phylica1 
enmlrtaJian iDclncting!l!CClical bjctnries 10 _ tho p""ihle m-~ thal c:ouId 
MIIIlt fmm ac:ate beuvIJeDt cIIromImu spoIU!C. In additiOll to dlese ~ mt:4ical 
tesII, seven! routine pedodic _ DOt specific to beuvalem cbtcmium exposwc .... ere also 
c:ondacted, such as pulmoaaI:y 1\mc:doo _ IDIl cbest x-rays. 

'The cboico of test fwthe bioIogIe ~ for total c:brominm "'as a pj"oca1 decision. 
Bridly af\c.r abswiD>u IbroIIgil iphalatjO'l. iIJsestioD. or damal pathways, the mm!tlnl 
baavaIeJIt cbIamhml co!DpOlllldl caD be fOmIcI in BeI1IIII, miDc, or blood celli. 'iVIIeJe 
beuvalent daomimD will be fOtllld, If lull, depeDcIs on !he IiIDiD& of the umpIe mllrctjoo ,,;;.. 
~-1Ii.r the Ii= of I'Itposure. In tbia ~ haavalc:D1 cbromium ...,.. ~y souBbt 
in whoI& blood ro iDI:IDd6 red blood ceDI, rathec IlIaD in _ oruriDe w!leIe ill .bume would 
~ e:q>eclocl, since tesIiD& _ claDe II!'P"""rim'!r'y cae IDODth afIIe:t the eDd t1 pc1l:atW expC>iWe.. 

'The wbok blood tat ~ b IDIal cbromium reveaJecI a-any low levels ...... sj....,. 

with publlsbecl %eSIIID b the a-nJ U.S. popaIa!ioa. The rcauIIs WCIe 1o_111aD pubUabad 

4 



5 

8 

Defense HealIh lIoald ReYm/ of Ih& u.s. Army Center for HealIII Promotion aDd Preve:nlive 
MediciJle Asse Ssm ... ! of Sodium Dicbrollllle Expo_ It QmmIt Ali Waf« Trea_ Plant -

DHB2008-06 

teIUlts for gRIIIpI with Icnown occupaIioaal ex~ NoDe of !be rcAJIta -= SI'b.tantipl]y 

elevated; ho_. JOIIle retmlIs were in excess of hackpound levels for tile £eIIIftI popuialiOD. 
ThiJ tindiDg did DOt camille with self-reponed time 011 tile site. Peer-~ filldiDgs iDdIcatt: 
!hat in similarIy-apose populatiOllS. if IOtal chromium values fur some _twa of Ibo 
popu1atioG aze sJi&htly bigber 1bau !bose of otheq, Ih& malts azelllll5t often doe 10 difl'ereDcea in 
llivaleat chromium, whid! is iDftu""""" by faclDrS such III diet IDd exercise, I11III DOl clac 10 a 
difli:rence in hcuvaIeat cbrumium le11ds. 

Had _ a sublet of Ih& reaulta dN!ll!!!!!lftled IUblIaI11ial _Ilion, it would have been 
C&SeIItWIO asseas oIber wmnatiOll. such as specific job duties, 10 deIamiDo if a SIIbsot of tile 
popuiaIioo had cvi.doace of gmIec expoa= due 10 a COIDDlOD c:hmIcIaisdc. In retrospect, giVIID 
!be abSCDCe of exoeuIve IOtal chromium levels in tile I8I11pIs w;:q1liJed, it seems appopriate 10 
have a limitcd epidemioJosic lIIIlIlyais rooduc!ied for buic clIIII:acle3islics such as eslimaled limo 
speat at !he field sito. 

Physical cxam!pmoas IDd medical hlS'lXi ... did DOt MYeal finc!jngs thlt would poCr4 
~cally 10 ~ 8CIIIe hc:xavalea1 c:bIOmium eIpOSIIl'e. Such 0IItc0mes woald bave 
inchlded DaS8l ulceraaion and lor petfO£ltioD.IDd cJwracterisric skin ulan. Tbe exIaIIive trsIiDg 
of tile soldien did eveaI a substalllial ~ of reportS of zapiJlIIDry 1Pd injh!t!on. 
However. Ih& pnvabJce of ilritalioa is IIIpCI1I:d to be oontj ...... with tile eq>erieoce of othe:r 
soldien in the desert 1Il~ The ladt of resultI mdlcatiDg e:rcearive 8bsoIpIi<m of 
heuvaIaII cbromiam (for ex8IDpIc, tbroagb biolo1PclJ.1IIOIIitoI:iq) fiutbet SIJppOIf8Ibo 
prevaleoce of Iapimtory inifatlcm IlOt beiDa rcJaled 10 potential COLjIOii4e- In !elltl4peCt. ew:o 
Ihoagh biological lIIDIIiIOtiDI levels WIft not e.xceaive, it lD8y have been JeVealiq or reassurlng 
10 haw> ImDWII wbelber a difliaEDCe in chromlnm Ie\Iels was pr e seal, aIbeillow. in regard 10 
sctVico members who IeporIed te8pinIIaIy initalion. 

MedicaJ IesIiDa wu IimlIed to members of tile IDdiaDa Nalioul GIwd IDd DepatmeIIt 
of Amly ai...ruans on silll _d was DOt COIIducted 11IIIIIIII manhend 1110 Ozep OJ: South 
CuoliDa NIIioDal Guard who were DO longet lit the site. Had the ~ of tile lDdiaDa. NatiooaJ 
0uanI poiD!ed to excessive expo6mcmdlarwmillome ~ sips or symplDms, it would 
have been _'blo 10 assess !be other gnanl UDits. Howevel. Ibo I Imny oegativo resuIIs 
for Ibo IDdiaDa NaIioaal Guard Jed II> a l"'Ii"'wtic ... _.No deciaIoa not 10 ext=d telling 
and 1JII!Ctictl '7'mjDlrioo 10 tile 01Iw Oaard c:on1jull""'" from ~ and South CaroliDL We 
infer that Ibo deci&ioD DOt 10 teSt other uDilS which had peviouIly IlooD at the site _ also 
EdaIM II> !he declining ability ofbiolosic mmjtoring t.cs1ll1O det= bllu.vale:IIt chrominm as 
weob and JDODths pan. 

BioIoJlc.alIllOllitorlng aDd medical testing Df civiJian ~. 1he miliWy of otber 
D8IioDs, or of civWaDs who uavemed CODtarniDatpd lIeU 0UIBide of tile perimer« feDce, wem oot 
conducted 81 part of this field evaluatial si- tile scope aDd audIority of the SMART-PM team. 
GivcII that rem"Aliatioo effortS were ~ inside tho perimetro: feoA:e than 0UISide the fence, and 
tbat tho length of eotpOiwe was tlme-liIII!Ied for miU12Iy uDiIs but DIllY be ext.eDded for civiJlaDs 
in Ibo area, it is possible IhIt more ~ ~ of eqMlSnre may be fotmd iD the civill.an 
popuJatioD. 
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EpiI/arIWlIJp ,u __ 

Results of !be medical evalumQIIS Win Flnnmari...., and displayed 1& sample popoIatiOll 
meaos or proporWms. Some line Jisdngs for specific variablcs (totIl chromium) wen: provided. 
MiDimaI desaiplive epidemiol. assessment was displayed. No analytic epidemiologic 
anaI:yIa were displayed. 

'Ibe beaIIh risk a"'NlDleDl for ~ Ali Wmznntmr:n! Plant was designed to 
estimaIe tile levels or risk for miIi1ary pelSOIIDeilocaJed at the site both pre- and post
encapsuJetion. Measures or ApOIUIe varlables (for example, daraIkm. frcquaIc:y. aDd 
dcscriplicm of duties ptdormed by these perrom>eI) were ascertailIed. Effectl of these variables 
OD exposuR assCSPMII _ provided. Eatimetcs of risk _ iDcbxled in Iiibt of the ApOS\Il'C 

variables for both carrent aDd pnsvioudy exposed pmmmeI S1atNDeIIII of c:anfjdew= in tbese 
estimates an: stated as .. ~ .. for CUIrClIt ApO_ and "low" for past CltpOS\In'S. 

An iDilial toWD hall meeIins was held 011. Sept=be: 21. 2003 at tbe QamJet Ali Wfbr 
'fn::atmc:nt P11111L SlakebnldaB iochMlrd saIdiet's from Cll-lS21Ddia11a BattaIioD (IN BN) and 
tile U.S. Army Fm:e& CaJml Commaad (USARCI!NT) - KuwaitSlqeon in co1laboJali0l1 with 
the CoeJiriem FDrOIII Land O.mf'O"""l Collllll3lld (CFLCC) Surpou Otftce. All iDitial fact slu:et 
regudiDg bJ:aJth effeca; from sodium dichromate aDd beuvalcDt c:bromium was disttibutcd aod 
general bJ:aJth risks WIn diVUlsed. Aho. future SIepI were outlined repzdiDg the CltpOSUJe 

asaessment IIIIi the plan to offer a medical ex1mjnl!j0ll. AlIllddilioaai fact sheeI was 
sobsequmtly provided which addIessed specific queslioDs from tile iIIitial town ball meetini 
Additiolllli town hall meerinp with tmiJ& in tile local CFLCC anoe of respoDsibillty were held 
betweea Octobec 31)-and Novemba-2, 2003 wi%It previously poleD!ia1ly exposed·gulld force 
gaits who provided security It tbe Wfbr TIealmlmt Plant prior to lillie 20, 2003. lDdividuals 
were asbd to complele an expo8ll1i> and &ymptom quesdomIaIre. the reaul1l whidl were 
aVli1able to b6 pJaced ill individual medical records for 1'II1In ldeieucc, along with a fact sheet 
for IIICdicaI piOViIIeB. For those po1eDtially exposed security force tmiJ& in distant areas of 
responsibllity. a provider informetiOD paa..t was givaJ. to the CFLCC SarpoD Oflice to b6 
forwarded to the medical point of CODtaet ill each anoa of respoosibilil:y. as put of !be 
adminislralioD of the exposIIIe and symptom quesli.ollllllire. 

For soldiers from Cll-lS2 IN BN mecIicaI. eva1uetiOlll were canductal at the Kuwait 
Asmy Health CIinie. DuriDg tile individual medical evaluetiOll&. ODe-OD-OIIe clinical health 
commumcalion was provided by the health CIIIe providt:z to the soldier. All available results 
were included in the 8OIdim'S P"""""""t medical file. 

Overall, sevell bealth risk commuaication fact sheets were issued regularly in 2003 
explainfDg !be e.xposure ·SSMsnuo.Dt IIDd medical eYIII.nation program. Additional fact sheets 
from the VetetaJIS Heal%b AdmjDiSll8lion and the USACHPPM _ issued ill Auguat and 
Septembc:r. 2008. respecti.¥ely. 
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In liaht of the conditiona 1l1IIIer wblch tho QGmat Ali Watec Treatmelll Plat OEHS 
Team pea1oJJia.d their duties, they are 10 be bigbly IXMDP'Crdrd Tbc team _ tasbd 10 
complete .. OBEl sarvey __ 18Il"S'D1a11 of the 1ocatioas that included CIJViIoDmeata] and 
occupational beaIth ..,.,pUng of the _"""jna!...! site and clinical medical e:ILIlIIS of the 
memben ofbolb!hemiliJary security fort:es IIIId l>e:pamDtDtof Army Civiliau& (DACI) 
usigucd 10 the site. WitbiD aDllIIw of 1ppIO' im.wy four weeks (September 29 - October 30, 
20(3) !be team UDder !he ladenIIip ofL1'C Milk LovelI. 0cc:upetiGaII MedicD physiciaD. 
Team Leade:r, a.ad Maj Thomas DcIk, iDdustdaI bygieaist, Ani ..... T_I..eIder, both with 
USAaIPPM-Earope provided ootlxiefs 10 MG SpcakrJs. Deputy Commander CPLCC on 
pdimjpary OBBS and medical GnluadOll fiDdiIJp. ccmc:1usioas mel bealth ask manft8l9"""t 
recDmmendlliom. On Scpmnbet 19, 2003 access 10 tho site was tWrided, and 011 Oc:tob« 17, 
2003 all co·Hejna pennnneI entamg the -meted __ bad 10 be weariDg persomaJ proteetive 
eqaipPl"d (PPE). The ,hneJineu of !be feml'S P'6p'M'1e and !be pm'Clllive _ taDn are 
laodalary. 

It4fo1WllliD~ su. 
Numl:mus IIpIl(:ieI. organiUtjOll8, and CODIra;iws were IIlvol""" III cIi1fcreat activllielill 

Bun, Iraq. ~ Ali is pbysically III tho Brilish Area of RcaponsibIlity (AOR). 'Ibe Army 
Colps of &pn~ with COIIIla:lUl rupport werelelpOllSiblo b" reslDiiDa !he pJaat onIiIIe.. U.S. 
Almyllllits lIIIder U.s. CeDtraI Comm .... d (CENTCOM))IIVVidai ICCIIIi1y SlIppmt. Special 
Medh:al AugmentaJicm Respcmse Team& (from 0UII:Ide !he AOR) wem deployed ID BIIJIIICIft 
CENTCOM ocrnpMil)!llll bealIh and ssfety ~ petSODDel Speriali'Y"d cliDicallaboralory 
auppott seniI:es were}lRNidecl by DoD DDiIll III the U.S. The ~ caviromI!eutrequired 
cia ssification of lDfomIaIioo. mai<"ling flow of 1Ilformati0lL Sepamle COIIIIOlIDd cwnmand of 
these entities abo pcrpen",M baving silos of reIpOIISl"billty fct health and safety III !be _ 
WOIbI1e IIIId liIIZIly impc lied aoIHilD aJIIaboraIive effmts in iDfomudioD phering, evaIuatioa, 
aDd iDlemaion. 

'Ibe rault8 of dIiI invealigUiOll are relavam 10 oIbca who sened.1Il this pIicWar site 
aDd 10 0Ibcn who wub!d at similar BileS eIsewbae. HaIth Commnmc=atiooa were dIn!cIaIlD 
other units at Ibis site. TIle SuW "lIIilW: didnot_1IIeefrectiveaess of C()!D!!!11DjcatioolO 
coa1itioo 1'otceI or tbe civilian pDpIIlmon respuusiblo for similar industrlaI facilltie& elsewbem or 
10 at!IboI:iIies Ee8pOlIsibJe fct c!viIIaII beaIIh. 

U.s. soldim, ("A'\I!In!c:J() II!Id civiIlana may eIICOWlUIr plants similar 10 QaaDat Ali or 
other iDdastrlal &c:olitiQ !hal involve po!e:DIialllXposure8 10 0Iber hazardOlll agea1B. The 
Subcommjttee did not assess IbB effeWvaIas of !be dissemlnmOll oflhe illvestigaliOll's 
findinplO OIlIer miIit.lIry UIIiIs zegatding 1he IIIOR geaezal is&ae of .. "oidia! iDdIlatIial baDlds in 
III ac1iVB _!healer. 
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lnuet of Suppott tmtI 'FrrIlninwfor FWtllnmlfealiolU tIIIIl R ..... n.. ColI&IUIiIIg 

It is iDevilabJe Char military uDi1II will eaco_ potentially bazanIous ilIdustri.al silel 
during combat apeRlioas. The bazazds eDCO\IDIl.mI may pose risks of infectious mlCase, 
poiscmlDga from iDdastriaI toxius, cr injuries. Minimizing illness BDd iDjuly from tbese scmces 
or from !he concominlp\ bailie bazmIs reqoiIe& !lOt only Ibe usual incIumiai hypeoe approach 
(for example. aotjdpatioa, =ognilion, ~ intavalliOD), but alIo ajllcl!cious appJOach 
tbat bal!l!1fa Ibe COS1$ and bme.tIta of iJM'wring expo6l1Xt: at an iDdusIrial site aod avaidIDg 
hazards of!be baule eovilonmeat. Restated. an informed localjudgme.Dt is n.... ')I 10 
mmimiu Ibe combiDed czpoo_ ofbotb ... jnductrjal IDd miIiIary hazard. 

ltil the impreslioo oflbe SVbc:aomjtlw: 1hat Ihis CODCqIt Is well-mcopized m Ibe 
miIiIary and that resources _ ill place to eaabJe Che impltm:ataliolt of optimal declaiou. 1be&c 
J'I:IlOlII'Ce& inl::ludc pIOlII:Ii\Ie elrmeDlI such &Idle idlmti6ratioo and cbaractmimjQD of iDdustl::ial 
sa. piarto c:ombatllJld Ibe lvejlpbjlity ofback up e:zpettbazald e\l!JlDadon teams uponRqUC8l, 
for cnmpJe Ibe Spec1a1 Medical A!J8I'W""'iOD Response Team-Pteveulive Medicim: (SMART
PM). 

11 would be impnIdmIt to attempt to cIwactedze die adequacy of r=sourccs baled CD Ibe 
subcoaImiII2e'a evaI.u1IDon of!be field iuvesti&llion of Qarmat Ali. Howe_1be Subcommittee 
would Ilke to pose !be following qaealicmJ: 

1. fD.1hc __ of t~ are there pdfjciept IlII1Dbem of wen quIified epjdemiologists, jndus"';al 

b)/IieIIista, aud toxico108i&1S to assist preveative medicine officers &VaiIabIe7 

la II tbae I _ladda iDcIudiDg trabliDg opporIIIJIitie&? 

2. Whlle !be rondnct of Ibis iDvAtiption was impressive, Is it idiOS)'DCl3lic to Ibe specific 
iIlvestiptoa or does it reflect !be geaeraI level of P" "",, .... w, iDcludiDJ traiDlDc and 
cdacatiOD of die field mvestipton7 

2a. Is Ch= a need fortmi.uIDg and flXaCising for fickI. iDvesIipcors7 

The SUbCWiiiiitlte also offen the opiaioD lbat Ibem is lISlIaily va1ue ill extaDal 
consuI1adoa In cimnmst ....... s dJat may be DeW 10 the IIdd Inveocigator such &l1be bazanIs 
pudcuJ.- to qpeclaH."." iDdusbial pro encs, bot ill wbich civillans may !law decades of 
experi ... "" 1bia SUgpslllbe poIImtiIl va ill establlsbiDs at minimllm a lilt of civilian 
expertI, and prc:faably a ready reserve of coDSUlIIDts wbo could be made available at a short 
DOtice to provide suppl=emlr)' expIIIIse to !be military. 

FilIally. !lie Sulx:o!l!JJ)jnM opiDcs !bat the miliIaIy misbt CODSidel: building upon the 
traditioD of the AImed Forces BpjMniological Board (AFBB) ill baviDg a Board available to 
review aDd advise In se\ecIed sinwiOIlS dariDg !be coune of a field investigalion. 

Gi v ... !bat COIIlplaities of exposure ''8 ""'mIlS In !be C01\ta1 of p1avsjble beabh 
OUIeOlDeB are exacesbated dwin& war; and, 1hat CHPPM has been aabd to pcdomI. 0ccupati0Dal 
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aDd BDviramnental HeaIIII (OEH) as8 ._ while our NaIioD is at war; the Subcommittee 
5Iroaaly rec_"" mil 1m Bltt=a\ Advisory BoanI be establisbed 10 povide real-time 
comultalioDs 00: nocogaized and plausible bealtb 01111:0_ &BoO' jared wi1b potenlial 
aposure(s); ascutIinmcDt and jdenrificeriOll ofpot"l'riany exposed penounel.; r:Ievelopment and 
uliliza!iOD of eatabIisbcd standards for the eoIlecIiou, stAXasc. ud aoa1ysis of environmearal 
sampl"'l' relevant 10 routa of IIXpOaUle aDd 1C6pCID&e pathways; development and employmeDt of 
established SfaIIdan!s for oblaiDlng iIIfOImaIioD (lucllwllDJ IespoDICS 10 queslionnalres) from 
poteDtialIy exposed penoJlllel, emphasizing the -' for indepeDdent verlficaDon wheaever 
practicable; establishment of timdines for data coUectioII, aulYJll$; aDd. coDllllllllicatioD of 
findjnp in a IIIaIIDef which far,l1itatn an UDdenIaDdiDg of die fiDdiDp and adIIerem:e to the 
re<:(o!' iiiiNMIIlioDa. 

1ba remmmNMled &temaI Advisory Bocd IDUI1t be 1IULIIi-dirdp1iDary in order to 
ad<hss these oomplt4 quesliOllll. It DlII5t include an adequate depIb of iDrarsIed ami committed 
~ofessionall who C8Il re5pODII UDde.r edlemdy abbreviaud time amattaintI. 

Mll»1Wl Gruud 

AlllIOIdien; and DoD civiliaus involved were proWled equiVlleDt oppol1IIIlitiea b
medical ~ aad donilie .. t.lilioa. Ilia IlIICIear bow ballb rlaIr; comrmmjcatimllitaalllD 
was provided to uniIa previously "'ipwl aecuriIy duty at Qatmat Ali but DO looaa- in·1beaIer at 
the point in time wben U.S. militaJy forcell were aIIlted to the pntmti" OC'C"petjoo.' beaIIh 
exposure. It is advUahIe !hat uIdo from pcaDllll bealth inf"gm.ti .... a synopsis of this episode 
be included in the permust 1Iles of all membetJ of the mili1IIry wIlD bad por.emill £or 
involvement, IIIIIl that a regi$IIy be maintained 10 !bat in the futom a COql1eto list of individual&, 
• histolY of !bar P""'IJ'iAI expostne, IIIIIl mIated beaItb infOllDlliOD is available. 

In 0Ide.r far the DHB S1Ibcommiuee to compIeTD their mawltte from the SUQICOIl 0eDeraI 
of the Army. SubcommitI2e members bad 10 possess active secrel-1eoel c1emmce iIIllIdm: 10 
atIcDd the bddlDa &eSSiou aDd review the final tilt asac&IlIIaIt report. Tbe c!esipmOD of the 
final report M scaet classified infosmation pecIuded the oppo!'IIIDiIie$ far m1aaled 
stalreholdm to obtaiD .ppopt:illte detailed information to _!he methodology used fur 
exposure • __ t IDd medkal expoawe evalpatlnn. 'lbe Iimoly declassification oflqlOrts 
such as lbil would facili1ale IrImBpara1Cy ill this area. ProspecIively. baving a lIi&b« Ibresbold 
for __ c1assjfiC"rim of mara:iaJ would eDCOaIlgC comggmjcati9l1 IUd miuce poJeIlIial for 
disttust. 

CONCLUSIONS 

SltmdardofPrtu:llu/orOCCllJ1"'iDMlMd.t:iu 

It is tho opinion of Ibis Svbcomm!rtee that USACHPPM met or exceeded tho staDdard of 
plll:tice for occnpa!ioDal rnecJjcine in regard co !be axposutc aslle4l'"'Mt IIIId medical expos"'" 
evab.atjon mnt!gcWI ill 2003 for soIdjas P""""i*J1y exposed 10 hexavalent cbromil1lll at !be 
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Qarmat Ali WIII:r Tmtrnmt PIanI, Iraq. This opinioo is based on !be following facts: !be fim 
repoJ.t addressed to the ARCENT -Kuwait Surgeon by the 152"" lndiaDA Battalion !hat e~ 
poI8Dtiai beahb c:oJKZmS ICSIIlIed in zesllir:!iq site ICCeSB Daly four days Ia1cr; a comprebcIIsive 
om SIll'\ICy including soU and air sampling fur beuvalr:llt =-mm was COIIdnCled wiIbln 
1bree weeks of fim notifiadicm; a COIIIJIrI'bmsive 1!lt'djc:al evalnatiCII to dooJmenl poIenIial _II! 
bcaIIb cfl'cct& Will paformcd wilhiD approzimaIdy 30 days of the lasI potenlial el<posurt, an 
objective meastIle &lICh as Ibe biological IDOIIitodIIg of whole blood was nsed 10 evaluate 
po1I!:IItiaI previous dpos1JnI and to deIect sjpificaat heuvalenl dJromium dosage levels; 
COIIIpEebeasive bealtb commtlJlicatjon was conductaI for soldieos with ro"""i-I ~ 
IhrousI1 bealtb psovidczs on an oDe-lO-coe buIs. towD baD mcctiDas. and IUlIIIeIOOS bealtb 
CO"""'Drica!ion fact sIIeeu; 

modical 
50_ the n:su1ts of the 1!lt'djcU evaluation pIOCe8S, fact .hc:ers fur medical 

~ and contact for obIIiDing addilioDai iDfoImation were inclgded within 
iDdiYidual recmlJ; IIId, ID Appioprlale aUk pssessmen t was conduclit:d bared on 
expo&1l1'C information and the resnIIB of the iDiti.al e:qMIrUII! evahIalIOIl md bioloJicallllOllilorinc. 

One cha!JC to the Dim was to assess the c:oaclnsicos %e8Cbed by CHPPM. Herein the 
Sohcnmmjtree provides holistic comm .... " not only on !be "COIlc1nsioms" and 
"reo 'm"u""datiooos" &eCli.OIl& of the clasajfied CHPPM report, bnI also on the field iDvestigatio.o 
as ooacIuctecI ill ill; totality. 

The tmdinga of tbe DHB MiJibIry 0ccIlpati0nal and Eavirolmdltal Heallb and Medical 
surveillance SUJv:. 'hiiiii ..... nflect !hat IhIs field i.ave&JijIIII:ioo _ compIcted ill 811 eltemplmy 
fa&hioIl and Ihat lis conclnsiODS, reo m iIJImdaCitma. and inII!rveaIioas WIn IOWId and 
appropliale. In explaining !be ~'s evalual!oD, fnor aOOons IDlllillely ntillzed iD 
ClCaIP"'ioaal and emironmeatal medicine are addressed below: 

1. Allddpatiom Capacity for SDeCeBSfoIJy c:ompleliDg the field iDvesligalion is not 
bappeastance bat ratber Ihe mmh of a COIICCIIed dfort. Smti .... Js of Ibc AccesS of tbis 
Ullde!takiDC iDoIude the prompt aDd e.ffecd.ve adiaD by an in-JbcaIer medh:al commander 
pla=d c10ae to a po!t:OIially hazardous .. u well as the ntpld response of CHPPM to 
m:pzIizc and deploy a field iIlYes1iguar team. However, the SnbcomnntMc wouId.lib to 
.... size !he lack of evi4eace iJpdjaorin,!he tim:e& aoIicipaIr:d a poCcntial hazard aI Qarmat 
Ali RaIhec, it appears Ibm the 000 respoII&C. while prompt and eft'eelive. was triggered by 
lOIR', sIaff IpPMring Oil-sUe 'WCaIing subaantial PPB. 

2. JleeopIIIou: 0IIce akned to the prescuce of bcuvalrmt chromIIIm componnda in Qarmat 
Ali, the DoD reaponso was prompt and apt:coptiMe: access was resa:ic#d, !be lISe of PPE was 
mquired. aDd a request for a field iIIve&tijIIion was initiated. 

3. Eftlnldloa: A field team with comrUm .... tary tmining ad skills was rapidly placed in !he 
field. AD infesrated evaloation was ini1iated, iDclnc!jnC: a subllln1ialaDd awupriale 
assessment of enYiromDeDIal exposure; the identification of soldien wiIh poIfttial eltpO&Dm; 
8IIlI, the perf!ll!!!mce of medical el<&m iDati'3ll8lndndiDg medical hiBtoxies, physical 
examinatiOll8, and bact,gronDd monitoriDg. The daIa were appropriately aaalyzed and 
acdOllS rrmmm=ded 
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4. lDtInentioas: Nua.rous inIel:ventions were injtiated that led to reduction in potential 
exposure. 1'beI8 inciodcd: tile ftlCOIIIitiOll !bat DR mated eJqlOSDte redac1i0ll by paving 
o:oDtaminaIl:d areas as well as !bat DoD minjmjw e.xposure by limjtjnB _ to higb-dsk 
locatiCIIS. JeqUiriDg Ibe use of PPB, and providing dsk cormmmjcUion. 

III tile spirit of CODtinuous impmvemeor, !be Subc:mllnittre would Iikc to c:ommem on 
c:ataiD _ of COIlCelD. With repsd to the COOIdinatiQII of dJilrIs. wbile IbeIe may have beeo 
good cxmmnmbrioo amomg the DoD. British Forces, and p1iV8le COJIIraCIo!s. it iJ an ami of 
poteDIial. improvemem. III adcIricm, the Sabc:ommj ..... WODld Iikc to SlIgeat!be DoD ronsjder 
aWIIUtll by wldc:b a broad specIIUID of expertiso could be available to DDD for ,..,..,lmtiOll, 
since tbIe UII DIIIIIel'OUI pok:DIiaI iDdnsIrial hazards !hal could be eocounraM in combat 

RBCOMMBNDADONS 

Spedftc: 

1. ServIee IIIBJIIbers "he pardcIp-" fa the &Ill Iu .allpda or"he bIId poteDdal for 
apcIIAn sboIIId n<el,. a. .....,..... as _ u1bey .... 1mJIable. JUst 
00'.".' ....... 
waw,,".'" 

e/f0l1l ahoaId rehIforce the 1oIJow1 .. IIndInIlF wbIIe ... YhViiiDelllal 
D m&J be pi It, .n aaIIahIe e'fldellee I!!d!ates 10" Ieyek of penmW 

UPUSDn; a Jack of mdeDee ofhaZllnl_ kftll of ebsDrpdDa lIIId oflD"' .. 16ctl 
(aside from respIrator,y irritatiOll which .. eG .., .. tile desert eam--t); as 
weD. _ upeI:,atlcw ofllllJ faIare adftnebea1da ...... '., .. SoIdien who"ere 
sImiIarIJ expIlHIl but"ere DOt studied sbouId be I F. und tbat tbeae naaIts apply 
to tbal_"eIL WbIIe mdlJrely,lt CUIIFOt be ..... ec1 UIat Cbere .. a posdbIIil:J tbat 
some daenDIDut (tar eump'e lID IIIIII5lIaI Job dufJ, pfDIIIIIII baIJIt, or ......-
before sICe 1 ........... 011) mIPt aIIdI a blJber expotIIII"e dIIIt _ DOt detected Iu die 
evaJu ....... con........ For tbat le.DO, 1uf0l'lDd0il about tbIa epIIode Ihould be 
..... eye4 to 1IlIPI0J)d fa medial care pto.idus lIIUl added to .. pt:r1Miiillllt 
record. 

1. CJIPPM slaould CODCJact.. I ..... t as to wbetIrer 1udi¥IcIuaJI whh poteDliaI for 
~. reeelYed aDd 1IIIdentDod the r.das aDd ImpllcadODl oflDformadoll 
pnlYId_ to dlaD1'O!pl'dbJ& tbIa .. .... 

3. na. ftaal npert sboald be red ............ cW',..uw FIIId dfsRndn,ted. to all th_ 
with ellMll to Imow its comat. 

4. The Qarmat AD 88&= nent provides eo eF"IJen~ ease slIMly for futan treIJdug 
(I1IlpONS. 

S. A debrleftD& u-Id be alia II d to Iuclade rep! U le1lves of ell "slIN" 10,.01.,., 
1'Iu. iDdudes se'9VIIIlfwle NeUOII.II Guard until, tbe coDtraetor, ADd tboa 
respol1lible for 10eal pgbIIc heakb to Iumre that lafonDalloD aboId tbIa epCsode 18 
fuIIJ sband. 
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6. For flIICh _"'dual petentIaIJ blvol.,., an eatry sbould be -* ill tbe senk:c IIDd 
mrdira! nard .., IDdkate Ihe iDdividuaJ·. perMn&I pardc: .... doa, ,.--aJ baIIh 
1Df0l"lMtlcm pwnt.ed ill tile _ CIl tbe InVelliptioJl, aDd synopsI8 of tile 
lavestiptlGa. 

7. A simple .. tat sbGuId be establillbed that iDcldes the _ aad penouJ 
IdeDCIfIIIft of eadI iDdtrIdaallavolved In tills epiIode btdndlng iDfOlmBUoD on 
poI'eDtIaIlilpNUre antl penIIIW heallh iPformaUoD pnerated In tbe eoarse of the 
in'festiptiOll. TId • ..u ftIIstr7lD11J lie I18efaJ til tile future lor UIIA ....... aenI"" 
at Qarmat AD III welJ .. pr8IIidIq the bulls r. follow-up ICDdIas lbou1d there be • 
need. 

Ga.ral: 

L 'I'M method fer antHp ""& iIId1dU'IaJ baards In ........ iDc:hdiDa hazIa:d 
' ............... tnbdag for IItJdien ad 0,,",,"1""en; iJt-1heatm: CQ' dey tbr iDitial 
InveFliptlon; a:pc1I8e In IIe8IIh _,,"'mlcah; ad nUl Ie C8pIlWlIiII to do 
_ conapreheull'fe aIId tboMDgb iD.vMlptloas, ID1IIt be maInt.Ined. 

:I.. An "rn~ IbouW be e"MP' Ie!! hi __ to detemdne if a.n are adeqIude 
IIIIIIIben of ...... expedI 111_ sm:h .. illcIustriaI1IDIeoJou ad 
epIcIeminkv. Impelld"'" Ihould be identilled and nmedi.llllplemented 

3. F8CIIItmd ad dmIoIy _III IIIId. Ift8ahIIItJ of civOIuIs with subelantIU 
~::of sl[1UI 

~tIoD. 
"'_ry 
aperience IIIId apeatae shaald be _wed. 

4. An edenW ___ !tee IbaaJd be eslabMed III fa ......... -.. to 
OIl rIIIr. t IfIl"Md. AdhttIes would Indnde pcoftdbaa 8Ihke 

.. requlilt.ed wblle cedalDds are beiDa eDDcJueted 1Il1ftlll_ pcIIItJux: 
raYiews oloompleled .. aslMilll_ requested. 

5. EEposure aveMInca trabIIag for IOIdIer& at aD I'IIIIb sboaId be reYIawed 8IId 
evaluated to ~ dfedI_ aDd __ n .... or an tqIoptopd 8 bpJanc:e 

~ tMa bazaI'ds.d the relatively _1l'BdIIIoIUI1IIIlitary bazarck. 

6. I!'mn1IID11St be made to -...- the Impact of OI1I""i""'mull silos GIl die 
IdenfflIcatioa IIIIIl mhlpdon or 1D'l'IromDeutal rfsb In operatIIlIIIIl seHlnp Glvea 
IhatjoUat ad _Nned !WIIre oflllOdem warfareopentloaa, orpnbatloDal stIos 
r,., !d .... of _OIlS mddes IIUch .. Dati .. 's anDed ron., tbC* fnIID maIstple 
naa ... dYIUaD eonb:ac:lDts, aDd zcsideallll1 dvl1llllll are. at- Bowev ... I0_ or 
III oflhele rnddes.., aD be 1n'Nlved ill tile aIDe ~e event IIIIIl c:ouIcl beDeftt 
from aD 1II1-lDdaslve Ipproac:h to ri* Ill. +-it. Approacblll empIoyiq 
.ppropriatll brldciDa DdmIqus __ 1IIIos risk cohorts should be .. mild 




