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Prologue

/ XDQP DSSDY 8% HMXQPPIORXG QR TX
SHYHQGR D IMHEN WHQ/HBV SRRRY &HVDX/
XQNXEADGHD @R BWYH TXoP H/G NS IMFXEV DS KD
j KDY pQBIH &HVSIFXEVQH SMXPSLY VQLBU
SO SHIPQV HIBIUDE GEN FOBV GXRSV V.
HYO RAQKPH/RXQIfpH/

/8% pPHADX/V GV SINFXBV EQN TX. SHXYH®V
SpOWU | ADGV ' H SBV @$ HW
pPHMNIDED GHDRYJIIPPD TEXSHYH@SpQWU
® FOOVGNWWHGNR/

(Q OH FKDXIIHXU GH FDPLRQ *H
ODWWKHZ WUDQVSRUWDLW GH O
GHV FKDUV GpWUXLWV SDU GHV
TXLWWD VRQ VHUYLFH SRXU FDX
/-DQDOWH GHV XULQHV GpPRQW
FRQWDPLQDWLRQ SDU O-8$ 9LF
QDTXLW DYHF WURLV GRLIWV PD
GURLWH pWDQW GpIRUPpH

/ 8% HWPRQ/ D@RBW TXH
HDQP QIXMBIREH @ T
GHNDQP FKPITXRHYDGIV®

/8% HMEBMHEMY IRV S3V DGR BW TXHOWDQRXP
PIQ DO X HWUAIR X \RX/IRPH GNSRAVpSDQ@X
GDQBIFRS/KPOQ O QREMH (D XBIVRCHADIU
/8% HIMKQ GEMW/Y GY FQUBV QRPOWY /HV
BV RAGHGBY H) GUMVO GPFKWH GDQ
GIQIRQ@HGY PRQ/GXQPLOGRPH 1pDORQ/
@$ D W XMALFRPPH PH SHQGBIIX MY GX
* RIH NGN9EDDY PXD@HQ O GSHYRQ BX
PR/ \RQQOHBES$S \MUBN KIPSVGH EELBCHQ
N (Q @' U $GHRWSFKRVERAPMN D

HOPIQp %INQMXNM YWD GX RH GH/ARQH

Aolt 2006

FD@HY HAG HID QP HABVGYP DD &V IRQJMYBN j
GIXVGNFHQGRGH ®SEHKVEFKRRYENDQJ
GH HQQ XEDQYWDQ GXRIH 3HVTXH/H \RV
VOQXQ D PV H) pYGH®! GV DEHDIRY
FKBP RRP T XM IQ G/ S ) BV D IR Y IRQD @/
CHQ ' XODQ WRNIK GN SREGPHY WASLDRELBY
FURY\D QYH/G MAQMBVG RRYXHXHY - © QD EH
VH/ SR HIDQY DOH@G N RINNDG tREP pV HABIX)
VAVOPH PP X QBILH MMDIDEOEH TXIY Sp@RSRH
| MIPH DXKPH GURQ/HY GFJpPD (Q
SHQGDQW OD *XHUUH GX *ROIH INY¥BMEIFDQ
GpOAPHY/GH ROV LINHY GHXW S GN
PXQRQj XIDQP

6FKIGHU+ 6FKRV$ HADO &KURIRRP DEUURQRQDM 1Q
SHBKHONPBKRAWHR *XO ZDUD@ %N DQZ0U YHVHWYDGDQ
5DGLDWLRQ 3URWHFWYRQ 'RVIFHVES\

KWWS ZZZ FHUULH RUJ FRPPLWWHHBSDSHUV ,1)2B + SGI

(Q OD@EV WSSAV PIOKLHY BW EGNWRY RQ
FRODN TXBIFFPP DQGH QP LY MIVDXRXD QY
GNWTXMDV¥pVj GPSBLGHBS$ 8Q RDQPH

FROXWIWD HYHQEV IRBIRQQAB/ GHWPpH GH
FROTXHEV] RQWPH GBADIH BPHYj 8% W)U
& RPS/GH BRA0H/ IRGIRQAE/RYDpDp

GVDHWYPHQY

U.S. Army Medical School

/D PREMGHB$ GDQHDX\MBEXH DD XHNH/
HP SRV RWRIEBVHNVH OV VROH QLR H@VO
H GpEIHQGEREDH-GIDX GMIDAH RXEVQDSSH
SKpDV XM %UH G IBHDXRQ@P1Qp HOMWKHLE R KB

QMRDIH RX\MHHFREA/DHHBOERSD.JB
FR@PIQIRQ $94VOFREPIQERQ GEILH/GH

HAGX RRR /-pWXGH GH OHXUV JqQHV D GpPRQw $1DXB$ \H GpSR GD@IVOBQHRVTXLA
SOXV G-DEHUUDWLRQV FKURPRVRPLTXBZUTXH ¢ WRXH LOMM | PRQ/TXLCHQRVWHALY (Q @X¥

RO TXHFH YWD WTXHEGEH GHRSSVGN

\MPH/ O] RQMMMDFR@EPIQpHDHH
GFR@PIQMD SDUGHD®r PHY



'HYHORSPHQW RI GHSOHWHG XUDQLXP WUDLQLQJ VXSSRUW

DXGLHQFH RFWREUH S

SHQDOQMD * XHH &X * RIH GH GN WIRY

LINH Q (XE IQN R@D X/ VpW FR@PIQpMj FDXH
GHOADJIH GPH/j XIDQP DSSDIM

U.S. Army Ballistic
Research Laboratory

$ CUD@R: GH BHEXBV EGY RQUDESHIDY
SMIGN PXQRY RIQINGHXDQP DSSDK 6
SHIRQ@BDIRX BV PRQ/GHGIRQ PV GH
FHV BHEXBY B/ QH[ B RMR QMO A QUEDAH |
FDXH GIXDQP DSSDY XQHBRAMRQ THFqGH
OVQRPH/TAV |t

)OLV]DU HSDBLRORJILFDO FRQWDPLQDWLRQ IURP LPSDFWHG
DUPRWHFKQLVFK UDSSRUW %5/ 75 ~ GpFHPEUH  KWWS
ZZZ JXOIOLQN RVG PLO GXBLL GXBLLBWDEO KWP

SHMMWGH CEPR@ TXH) PRHIH GV
SIMPXBV G8$ HD @I RWX®! JRMHXI QKD DI
PRQ/GH PIERYGH IGPGH GVSHYpH/HQDILHN
HOD SHYH@DXV\H @KRGHPD@UH SEPDQRRD
GD@BVSRRRY

r

PIQPMUCPSRWWEH GXSFEQPH HGB FRPSID@V
DHF BV DAY WIXHY GH O JXHIH 3RXBQNV GV
SREPH/ HALRQEH@X YRADSSDAB BV GN
FRPEV R B3$ \HD XWAL  /HV IRBHY \RUKXBY
FRXRYEREDEPH@E SV IDQGTXH GIRE@PL
QERQ Ddy/®V FPEMVTXDQASHRXDHGY SIHG RX
HOWRWB DX FKIPSVGH ERARe GV DPH/ DQ
K IVj XIDQP R XD

(Q PSR® DXFUVXM HSIPpH/ SEV IRBIRQ
QDG HHP pH CRJD QP HFR QXU pRIYOW

1R¥ RBY VWEOPHRQRPHIGHD SRELBLGX
QHDXGHR@PIQERQ TXBI SHRQ@HLGIY SHX
\XEUSHQGERY RPEV &H/QYHDXVRQNQ BFH Y

EBVSHQGIBYRSIDRYHQRPS/GH 1

LQHWLF (QHUJ\ (QYLURQPHQWDO DQG +{BCNQSBRQMAIEHUD
WLRQV ,QWHUQDWLRQDO &RUSRUDWLRQ MXLOOHW  YRC

040000 LMW R HHQVH
0 HAFMBHYIEH

&RPPDQGRODMD =[] LH SAOXMGDQOBI SHRA XH
92;
‘$XPRPHOGHIPSPAGN SIFBV GXQ IBPgWH GH
j PLORHY GHPLOOM \RAGASHIpH/ GDDXQ
D RQ &QHQTXMMH GPoWA DX DBIGN XY GHD
AEB O/DMGH NPV D@RBIYHY POV DXV.GH
PpX @XB/ FRPPH SRXQIRXQRFOVI XH /j
\VH W HOBI WT XHP DM X) /RWT XHHY SRYXGWY RV
QKPH/ RXIQJpH/ HP SHH@WH ILHY \M}UBV
AOBVHA] \MPH SRRTXUBGN DIWDIRY DXVHQ
GN PXTXHM/ QGIHAYHY SXBRQIV HAWVXR XA

$X PRPHQW GH O-LPSDFW G-XQ SURMHFWLOH VXU XQ FKDL QB 8Q G HIKP HUMT X H WL CLIDEIRQ BRM DX
FRPPHQFH ] V-DIILOHU OXL PrPH HQ WUDQVSHUODQW Ol it/ @) SHDIELY GHR@FMDEY SRAMIRQ D

Science Applications
International Corporation

- O GPDQGH GHWPpH BpUFIQHXQ BDQPH
FROXWI/D SXEXQDSSRD@UHXIDX GpBEHD
*XHMGXRMH GH  1RXORY

‘THVHIHN FRXWHEH GIBRH/pBYOH/GS SHYHQY
FDXHJO PRW D@I& TXHBY HIHV] @QIMPH GH
GRHVSHX®HWH RYV/DXDGU /HV ROERY
GHRPEDNPQHR®Y XQHEPKWH QRB QOB
G8$ (Q JpQPOGV SHIRQQUHR Q@ R@Bpipy

GNpPPHQYD R BV SgFH/P pBODIMHF

92; Qf VHSWHPEUH S KWWS ZZZ PLO EHYR[VXEMHI
GH[DVS"/$11U, 3$* 0(18
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBE

$XPXQH GH/PWGHPLGILY EpHY/ (FLQD FRYIG b
®V HIHV VQKIPIW XM DGIBY RX DIRIREAV &H/
HIHYPEH @EPVHRHQ DEH SHQGIDO XHM
GX*RM GH SDO FRPEQDRQ GHHIHVGN
YCFRQBR Y GRQQPBIX YWD DXPRPH@GHBIX)
GpSBH/GNH SRAURYSIKRRITXM AKPTXM \N

T XNMH/BORSP DIQWLTXHV



AC-Laboratory Spiez

(Q XQ DSIREX /DEPRUH6SH XQRQIF
\DQEHSPpHEXYY D DRXp

‘@HWSH GPXQIRY SROBY KPS/GH ERAO
SRMXQIBRQJIXH B &HAHWMIFRP SEB! HF BV
QRPH/GH BAAIR GYLIEFR @HOLIEIR

6FKPLG ( HQ :LU] '&®SOHWHG XUPKILXPKWWS ZZZ ODERU
VSLH] FK G KBLQIR GX LQGH[ KWP

U.S. Department of Defense

“/H 6HYEHO p GEDT5 X RQVG\N| EHDH D 8/OCMIDAH
GH HPARU GN' DD DIQ GH PHXBU G WWTXH
GHRARKD | B$ %D TXH BV WRXSHEHDH/
QPBH@SLY Gp& pH/ GDQBV ROWUDMQN/ S
GVPXQRY] B$ FKDTXPLOYH EGHBMHQX BH
%BDY D GEXHLXQH DIYE GURH PO HWU
KH¥V DIQ Gi SRYRU FRQIM O SP\HEH
GADQP -XATXHQ GpPES  GIGHYEHO pGEDD
GHBWpH EBH DpOdA  DQDOVH/GRIDXXQH
QHFpGI® QHDX (RGGHD SREMRQ EMH 8QH
DQOMH FRPSIDYH GN DM XN GN WRXSM
EMDH/ QSR pH D{ %a0DY HAGH O SRMDIRQ
EMOH MAHQ BSIDRQ/HV IQEDIRY SRORBY
\RQTXHBI GH§ GMPDYPOOQNSIPL SHIRQ
QOPION QDIp D{ %00/ YA \WXH\RXY G
QDX B/ SPMRY SHRARH SRUD SRMIRQ
EHDH GRr PHVH H M{JHU

O PRPH@GXRW X IDWEX HHAMD @BH QISHW
SIVPHXHUD\RLIYY GB$ DEREpH SIBIFRSV HPO
QH SMERESr W XV@iH SRIGHNPIQHD GR
DEREpH SIBV YWDYBYGHBIXPMRQ

SHQQXQ IQMYZ D 1HZ 6AHQMNV' XGBL
* RRGKHBIGRU D GBI X HDIDMBP DT XY

/D YIH SEWH GID R@PIQERQ GHRGIV TX
VHYOH@QHQYRWQH MDX. RRR QHWH pYg®lD
SFEEDEPHMZPLY BUGV \RAY SRARNY DU BV
JRXHOQRHQYQH SRR ROINIGXP p\BO
VH @KH RRQGIHQ@GEDQBIRRYSY /D R@PIQD
\RQO 8V GDQIHXH QHHD SREDBPHRSY
GHPRXHW GDADAUDH/ ADQP ICHOQp IRPH GH
WV IIQ N SIIBXEN GH IGH &Q IBPoWH GH |
PIREBP W /HV JBERY EDG@V KRFKHQGDQEV
SRRRY H/ SMIXEV G8$ IQRIEBV HAHBR BV
GpBHQGDQ ®V QRHXGOPSKIY XM WHpR
BREDBY &H SIIFXEV \RQWGV IQRIEBV HV
pP HAMAQFH SHQGB QM QHY S MIFXBY DS K DAY
GBP H@EHLSHWH QGR DIKWEB JBERV JHPL
QIYHY HAFDXHJD G RpPIH ' HY \AY GIRQHQ R
PDX QHR@SNY XQHUWBXH GHQRGDQUH H/
DQO/HY RPIXNGNQRHXGP SKIW XN 3pGhpV
VUGN PLOLK GppGp RAQGSH®EBY 00V
GV P\ XY GHHY DXRSIH RQHERH\DY QRX
YHBRIL

ODF.HQ]LH 'HERRIDWDUJHW WHVWV RQ VROGLHUV PD\ QR

GDPDJH GRQH E\ XUDQLXR.-QHZSRONQWLVMDQYLHU
S KWWS ZZZ QHZVFLHQWLVW FRP DUWLFOH PJ

(Q  GVEH@ITXHNM®OFR D@ Hp

&OLQWRQ GU ‘HEQMWWE/XUDQLXP HQYLURQPHQWDO DQG PH P4 GM P XDIR Q' OIQ G HJBV UVT XMIXXY

VXUYHLOODQFH LQ WRFWREDNDQ\DSSHQGL[ GHSOR'S
PHQWOLQN RVG PLO GXBEDONDQV LQGH[ KWPO

/D WK@ XH GBIGRPpWH XRH MAWDSDE GH
GNP IQHID\WQHIG HXD QP \RKOG DX QPRKDQ
\WRQO OV ARPSMp DAHF O\SHRPpH GIRDVA
FHARAK QR H QWS LYIRWHQED &DUG NS IIF
XBVGS$ IQR BBV SHYH @WMAG DQBVSRRRY
RQ MBWGE ASB HJFHMANAK @ XHPPp AP H@V
DSV O FR@PIQERQ REDH /HY YWD EIDH/
RQWPL GIXY prKDHRE GXIDH GHRXY SRV
GN VPOOQMDSVEIX HRXIGX RRR 8QHDQD
\VH @FKDORE GXIDH BOYHMU  KHXBV HW
\HYOPH@¥DSDE GHYBUD TXMY GBS SPHY
GD@BI\DQJ WAV WHQ/XQH FoHIVHPOQN DD @V

GDQHBIQ/HQAWG X RRR

"2Q SHY SHAMIXQ SMIVT XHD@&BR I XHVX GH
OR@PIQNRQ GHDXRXUINDH SIBIVQMH
IHAWVH/S DX RHIAHQENGHD GIEXRQ (PP
\DISNDQP ' DQGIFDVE 8vIUDH LOHW\WAH
TXMIRQ BMOGH XQH VEIRD G BAIYH I QUEDIYH
DHVTXBEXNMDQQNHFOXH GHKHPIQVTX\VR®Y
GpSHQWBKH D XERHWT X HHIWANS VY IR\
PH@S LBV WT XMGHDW IBWRIP T XH GBI
GRHu

'XUDQWH 0 HMEDEIWHG XUDQLXP UHVLGXDO UDGLRORJLFI
IRU .RVRYR \GRMBRXUQDO RI (QYLURQPHQWDIREDGLRDFWL
SS KWWS 777 SGKHDOWK PLO GRZQORDGYV '8BU}



8 6 $WPHS )RFH\G DARHERRJ
SHVHEK , QAN

' U$E[DQBE 0 LABWH/ RYOXMROGEHD TXH
O N [BW FKPIH G B$ SHWERRTXH WRX
FRIARY RATXY GV GPPDH/ DX PDALD
JPQUDH $' 1 HNSHXVIDXHJ GV FRPEQIMNREY
FDGWqQMGDZEY FOBV WD QW

PP R\NWBY

OLOOHU $ & B3RWBIQWLDO ODWH KHDOWK HIIHFWV Rl GHSOH
WXQJIVWHQ XVHG LQ DUPRU SLHUFLQJ PXQLWLRQV FRPSDU
WUDQVIRUPDWLRQ DQG JHQRWRI[LFLW\ ZLWK VEMNQRZQ FL
OLOLWDU\ OHGIFYQHHU  SS KWWS ZZZ ILQGDUWLFOH
SDUWLFOHV PLBTD LVB  DLBQ

QDR @ PV DY/ S MIGD XUV IQANV (YOI @G M

PVXEBWY VPLEDBY ( Q 0R@D <[] H HMWHY
FROOXNRODXGPR@b TXIXNDQP PIVGDIXQ

OLOOHU GU $ &HS@HWHG XUDQLXP FDWDO\HG RILGDWLYH " FRPSB[H GDVREDN GXDQO RQQNMX j GN
DEVHQFH RI VLIQLILFDQW DOSEBSDIAGLEREBIM DY SDGLREL FDAXKV GDQ 6l 1Q MR MOBVWDQA $- &HL

'HSDUWPHQW $)55F@IQDO Rl ,QRUJIDQLF 9%BERFKHPLVWU\
KWWS ZZZ QFEL QOP QLK JRY HQWUH]
GRSW

MXLOOHW  SS
TXHU\ IFJL"FPG 5SHWULHYH GE 3XEOHG OLVWBXLGV

'DQV XQ FKDU GH FRPEDW
0$ O-pTXLSDJIH HVW

H[SRVp DX[ UD\RQV

JDPPD GX EOLQGDJH HW
GHV SURMHFWLOHV TXL
FRQWLHQQHQW 0-8$ $SUqV
GH QRPEUHXVHV KHXUHV
G-H[SRVLWLRQ OD QRUPH GH
UD\RQQHPHQW DXWRULVpH
HVW GpSDVVpH

JH$WPHG RBHV5DRERR 5HH IFK, QAN /G
DX3H@JRQBI 0 QY GHpHOH CPpUEDQ (Q

® G $6DQGOLAMD Pidh GMH SPEHEH
UGN RX G RGHDPODOVALD BI\K PXY ( BOD SX
FROWAU TXH GV WPHXY \H \RVGPYHBSSpW
SHQGEYWHVHPOQN &HALPMGE | CPISD@IRQ
GHHOBY W QIRPpH/ SIS / pTISH DB
TXHHD MMVDFRGHTXHE G EWAPITXH GH
DQP DSSIMU

SRYXOVBEYRIRMVIT XD X GRS FHRGHD GH.L

<DJJLH 0 HWEDDQ\O DFHWDWH FDXVHV '1$ VLQJOH VWUDQG
WKH SUHVHQFH RI DVFRUEDSTHRHNPDPDQ &HVHDUFK LQ
7R[LFRORRO DYULO SS KWWS ZZZ QFEL QOP QLK.
HQWUH]

TXHU\ IFJL"FPG 5HWULHYH GE 3XEOHG OLVWBXLGV GRSV

$\DG FKHUFKH GHV SLqFHV

GH PpWDX[ SRXU OD UHYHQWH

,0 Q-HVW SDV FRQVFLHQW TX-LO
SHXW rWUH FRQWDPLQp SDU OD
SRXVVLQUH G-XUDQLXP HW SDU
OHV QDQR SDUWLFXOHV
PPWDOOLTXHV VH WURXYDQW VXU
OH FKDU G-DVVDXW

' DY O SRMIY GM FOGV HSRpH/ | CLDBIRQ
RQD@ TAVEW JpQRITXH WQPMNED \H
PDQHMN &HAL HWFDIRMLS SDU G QR¥HDW
DEHDIRY REFPRFPITXM GNPXBIRYGH Jq@HN
XQ Gyl pBiYp G HDP RABCYFHDWILA

- GpHPRPHQY G G0 LAD PHX) O PRBRY

OLOOHU GU $ &UD@DIAUPDWLRQ RI KXPDQ RVWHREODVW Fl RO WIRPD’RQ GHER QX FHOOW D&V
WXPRULJHQLF SKHQRW\SH E\ GHSOHWHG XIGDQLXP XuDQ\0 F A SRAIRQ j8% DX BMHNDX D RYJIOPPD $6BY

(QYLURQPHQWDO +HDOWEBREBIUVSHF\DREW  SS

KWWS PHGSL[ QHW UDGKHDOWK WUDQVIRUPDWLRQ KWP

JHVD @ DX XMBN G DD WK KK H BPp GEDBIVR QY
GMHOXIQGSH@ BV SRYFRP SHQE@ OV KROQ
FOUGIXY V\WPHY BRRITXM \DFIRGHMHQRBIRQ
HAH QAN

' UOLABWRQ pTSH RPUEHQ  TXHD\N AW
FKPITXH 8 SIRCMVGNVRYGDOG1 SDID
FYDIR) G4 DEDX @ (Q HPSRDQVX®
FRPEQDRY G8$ IQRSED GV VEH@IMXH RQY
FRODY TX_EDXOVGN BVWHVDX GHDX ChQ®

VIQGL $ DY GN AHOOGV KPOOQN DWW/

TXHBS WP XOMD SRGNRQ RXDpH GHRRQX
FOOWVMTY  RXVD SO SRAMRQEBVQYHDX
\H pHOLOH@DSEN  RXY GDOBV FOGV TX
DOH@PW HSRPH/ DX IBNOHADX DR JIPPD
8QH DR @R R QD XEHOG RIER QM X FHODIBY
\VH SRGYOVG DORX GV IR QAT X DOH @B\ MRV
GHRHD®V H SROH/ DX FREH@DIRY QR TXM
G8%

OLOOHU GU $ &H@RM®G LQVWDELOLW\ LQ KXPDQ RVWHREOL
H[SRVXUH WR GHSOHWHG XUDQLXP GHOD\HG OHWKDOLW\ L
GDGQRXUQDO RI (QYLURQPHQWDEREDGLRDFWES LW\

KWWS ZZZ QFEL QOP QLK JRY HQWUH]



TXHUVIGIL"KROGLQJ QSJ FPG SHWULHYH GE 3XEOHG OLVWBX ([DSSHDHH B$ QD SDDW SR)‘(p ,ODXQMXI-G\/
GRSW $SEVWUDFW XIQN GHHAKRPH R@IQE®GHBS | XQ QHDX
DV¥| EV /H \DX GXDQP IQRIED GDQRQRIV
QHIBY RQQX

OFLDUPLG 0 HWHDOWK HIIHFWV RI GHSOHWHG XUDQLXP RQ
ZDU YHWHUDQV D \HDWGIRGRRZQEO RI 7R[LFRONIIRIEG
PHQWDO +B8DOWKH Qf $ SS KWWS ZZZ SGKHDOW
GRZQORDGYV (QYB+HDOWK (IIHFWVB'S SGI

/HV H SHV TX.GMP IQHGBY (AW GN IDEIRY
QRIZPL \MQXRPSNM GHHHY QR DX Uh\XUBW
VIH@IT XM
/H @O0 LBO DXVIDVGNH CPHQ GHD E DAY WU
OVIRIpW P&UWqQMGES$ &HM PHQ hYpP
TXHBV FOBV GR/KORPOQN KWhH/ HAH{ SRHHY/ |
@$ DFDGUHEKQ SRR RIIGQHIQGDQBIX) 6HRQEI SKAHQ WARIQJpBEIXIGI $QRQVDA DLW
FRVID@H TXH GIBXYDMBAXYEERP T XM 8QYHWY G 19 RGHQIMBLEVOPSKRHY IRPH@V
OLOOHU GU $ &&DUFIIERIHOLF SRWHOWLDO Rl GHSOHWHG x WUEV QRHXGPSKIWXM &KH GHO\WID @ MUY
WXQIVWHQHDW®R\WGHSOR\PHQWOLQN RVG PLO GHSOR\PHG « TAP\NIH QG DBV %80D Y HRFODRXp GMS BV
‘R" VKWPO QRIDQ@ XNMGDIOBV\IV WG XRSVHGDIBVQRHXG
OPSKIW XM
-XATH{ SPHOARQ QPO WX GHBS GDQBV
SMIPXBV QDOQRBX PRPHAGHIPISIPWGXQ BARND
VUXQKIY &V PpX GDOQOGI KM\VH WD QIRPH®V
\RX HIHNGHD\WMP SADAIH IF\VGP HP H@p®MoH $IQL
GN SIIBXEV QDQR\IODIN W IRPH@VHV S IF
XBVQ D QBRXHh /G D@BV\IW WP RWGHRG WH/GH
AR HY HFHHR Xp /G D@BIVRIE NHQEWR e XD
&H SpQpWUDWHXU j 8% D pWp UHWURXYp j OD VXUIDFH GX RQDMMGpBY POD&Y VRQBASRT XIPH QFRP SV

GpFRPEUHV HW GH QHLJH ,0 V-pWDLW FRQVXPp GH IDoRQ J BBl
GHV SDUWLFXOHV G-R[\GH V-HQ GpWDFKDLHQW

U.S. Veterans Affairs
Baltimore DU program

"I DD&VOIXH SRARQBI GOHMYDOF IDPIG D
HCOPIQp YoWDYGHD JX'd GXRMH /HV XIDRDN
GHRX GV YWDV RWQBERGHB$S G-H@HX
DOH@QHERH GWpFDNY GREX N OXM GDQEIX
ARV HABIXY XUIDN SpVH@IH@D 8VKDWREHQ
WDIRQ 8% /HV DX\ DOH@HW HSRV SV
IQKORQSMEBVWBYRX SMQIMIRQSIVH CPSB
SDBIRXV/H\DQJ GH YoWwD@D v HOPIQp
DX\ /HV SINEXBN G8$ \RIEEV Y0P H@R@pW
P H/

HV YW@ DDQE 8V KDWDK GADQP PRQ
IDH@XQH Jp @AWY XQHRRIRQpQBIQIHPHWY
APIQXPpHEKQ SX@WJIH BIQXp GBPSKR\W/7 HNV

&H SpQPWUDWHXU G-8$ D pWp UHWURXYp GDQV OD UDLQXL
SHWLWH TXDQWLWp G-R\GDWLRQ GH FRXOHXU MDXQH j OD
VH SURGXLW UDSLGHPHQW j WHPSpUDWXUH DPEL

U.S Army Environmental
Policy Institute

DY YR XGEH GHMQ GP\ ( QMERPHO
3RTL,QAMM e\DWVS QY DS SEW

‘DB /RWTXHD SREDFM.GHOEGHBI &Q
FDEHRX GQRDD&IFRQJIAME DXIH@ GDQAQH
SRSBIRQ [$RHH j UDERQAHD MADSSPIHIHN

XQMIQHIEPIQXpH GHDBY DQIRNRXIV
/ pTXSH GH GXOE IDPIGP MIIF FH@YXUBH IDVT X

DXXQ GHYWIDQ HLCPIQN QHVRXUIH@GHPDD
D&V BXpH/SB$ 8 QVHXDOWKQPSKRHP OV

GHD @ WK MY XH &HD JQUH H@H DWH TXH
FKDTXHSRARQIQGpSHEBBYEHD\RIH RIGH
\RQQNOYY FR@IEXH DRTXH GUPSHAY PDO

D&V 8QH DXPHMIRY GH O SRARQ DXPH@



OEGH®! XQHPDDE& TXDUHDWGHIDIRQQD
\WMBHDOP OV ® \WUHX GHD PDD@& GMASY QLDX
QHDX GH SRAMRG CLIDENR@

" $XIXQHMKQRMH HMWIYQ GWWDSED GH
PREH.D\N IEWIQKH@ GBS RX GB ®IQXHGH
IDORQ VJQUED@ 7HD TXDYH OADQP QEMBD
HDQP QIXMITFREH@ABS SPH@ GHIT XM
\N IERBITX Y HMDGRBIOXY RO \VDQY  &HV
W XM IDERBRITXM VW GHB SRMRQ RMDH DX
SpQEDAMXY G8$ \RAPIQPHY /HV ROV ROH
SRPV GHDIRQQNMOH TXDQOQKBI@RXIQIHRV
GN SIMIEEXEV G8$ TXDQG XIPHRG$ SpQuy
GXUFRSYRX TXD@BSMIEXBY G8$ IQHAN@BIXY
EBMXBY /HY WDH DGBRITXN MXY G
G SRMRQQMDOH W\S3Y JIDQG TRHX VW GH
G SRMRQ [FMDH  /HV QY REV SV YQIEBY

] ADQP p

© /D BMIXIRQ GHRPS/ GHIWSRRTX® O
FR@PIQIRQ GRMH/GHD ERXNHBGHBS /8%
GRYWAPLY] MEIGDIXQ Gp&RIEHIOH@R QX
SIBH TXORQGN GFKHRVD@EBWYj QIYHDX SHX

pEMD

/RUV GH O-LPSIBWRG-XQ
MHFWLOH j 8% VXU XQ FKDU
EOLQGp OD WHPSpUDWXUH
VpOQYHj  f&HOVLXV

/D FKDOHXU H[WUgGPH FDXVH

OD IRUPDWLRQ GH SDUWLFXOHV
G-R[\GH G-8% HW GHV QDQR
SRXVVLGUHV UHVSLUDEOHV
VXHV GHV FRPSRVDQWHV
PPWDOOLTXHV GX FKDU &HV
SDUWLFXOHV SHXYHQW FDXVHU
GHV PDODGLHV

' DY ROQIQIRGHRQE IDSSRGRQQH XV
IBPIGH GHRREMR G

* OVHIIWID QRGP HRSX G HgE HG HR SBU X G
PH®IXH ARPSPKHIRY FREHIDW G SRAQLD
GH SRARQ WBV [PSTDIRY PpCEDBV IQKHH @/
AXDQG@$ HAFRD G\WH | RUIQH GHPDD GV
VXV GX HHYG\RP # XHI GX RMAGPpHGH
YIMSR/YGH GV GO WIMD@W DIQ GHRY
\DIXHO IIRRQ GB PO 6DY SPPpANIRQ W
GRIpH/ OV PSEDRY DUV GH WPERXYH
PHQY GOOGRY | RQINPH MGHIUIN GH\DQY
SXBNXNHDH@H WD D@/

/H DSSRGHH(3 , PHERQQH GTEFREMRQ
‘IHV GPMRY GRHQFWH FHSIPpH GHWBODRQ

TXHID DVSHVTXH GHWGHRQBI SRI@AOGH
GP1IQXHBVIULY pHY GRAHRXYVHGERRQ GMD @

+HDOWK DQG HQYLURQPHQWDO FRQVHTXHQFLHV Rl GHSOH!
86 $UP\$(3, UDSSRUW WHFKQLTXH MXLQ KWWS ZZZIDV |

,OWNOIUT X HBV WY GHAQY GHRD @ pRIH @MW
/H SRIIPPH RIAHQD m5p TXHSRXAHQGN

YOWDY RXERQMG WHR@PIQVSIBS
Epilogue

(OMQ  ©I86 $P\ (MREH@BRIL QNN
D FUV

‘IHVPPKRGHEH GRHAIRQ WEHWIP DIRQ GID GHYHN
GLEEHDIRY JpQET XM FDAPH/ S G SRAKD |
QUDERQ j HDX SHEM XMRL SO FRPPX
QDWW EH QT X H 1D J i1 @BV G DQIHp HY
SHSHQGBRYGFRXHW/ GX8 6 $WPHG RFH/5D
GRERR) 5HHIFK QAN SIH HPSB QG XHGB
FRQIW 5pA-PPHQVGN SHIXH/ RQGHDEN WU
R WQGHR WD/ VP EPH/ ( GRG|PR@HQV
TXHBV FOOV IUDGH WOPHHRGN GRPDIN
DX FHOGV \OQN HOURQQ@IY /HV \AHGITXN
SHR@TXHD DERQ JEV QHDX\MDSDE GH
FDXHUGH @VJWDQEGRPDJIN TXMDHD SHOHY
DXSDDOQ' H/ pXGHRPDX V. GPR@ TXH GH
FHOGV UDBPH SIAMHQVGN D@POON FKURPR
VRPIIXHY | OXUSRY GHVRIWW TH GV FHOBV
QRQIDGH/PRHRPD SV TXFXM IpQIDIRYRX
DSV TXEXV GYMRY FHOOIBY FHN [QAYEW
JPQRITXHDXpH SODLDBRQ

BH\PRXU & % ORWKHBAGBIWEYH FRQWULEXWLRQ/RILE\WWE
JHWHG FHOO NLOOLQJ WR WKH ORZ GRVH UHJLRQ RI WKH UL
GD@DGLDWLRQ 5HVMRDUFK ~ SS KWWS
Z7Z QFEL QOP QLK JRY HQWUH]

TXHU\ IFIL"KROGLQJ QSJ#FPG SHWULHYH GE 3XEOHG OLVWB)
GRSW $EVWUDFW

/RULPRUH 6$ :ULJKVBDGLDWLRQ LQGXFHG JHQRPLF LQVW
E\WWWDQGHU HIIHFW UHODWHG LQIODPPDWRU\ WASH UHVSRG
VWUHVV DQG LQMXBDEXIMHBIZDWLRQDO -RXUQDO RI 5DGLE
YRO Qf Ss

SRODIRQYA-OH +D0M D] $WPHV jSUDQXP
FDPSDJQH SRXU XQ PRQGH VDQV DUPHYV j XUDQLXP SRXU FRPPHQ

‘HEVLWHV ZZZ PRWKHUHDUWK RUJ GX ZZZ EDQGHSO!

&RQWDAV@OHP#PRWKHUHDUWK RUJ  7HO
JRQWHLQHSOHLQ  *DQG

'RQV



