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'PS�QSPUFJO�DSZTUBMMPHSBQIFST�POF�PG� UIF�CPUUMFOFDLT�JO

UIF� TUSVDUVSF� TPMWJOH�QSPDFTT� JT� UIF�IBSWFTUJOH�PG�QSPUFJO
DSZTUBMT� BOE� GJOEJOH� BQQSPQSJBUF� DSZP�QSPUFDUBOUT�� 5IJT
NBZ� CF� FBSMZ� PO� JO� UIF� MJGF� PG� B� QSPKFDU� XIFSF� UIF
FYQFSJNFOUFS�XJTIFT�UP�JEFOUJGZ�XIFUIFS�DSZTUBMT�BSF�TBMU
QSPUFJO�PS�TPNF�PUIFS�DSZTUBMMJTBCMF�PCKFDU�PS� MBUFS�XIFO
QSPUFJO� DSZTUBMMJTBUJPO� DPOEJUJPOT� BSF� CFJOH� PQUJNJTFE� UP
BDIJFWF� UIF� CFTU� QPTTJCMF� SFTPMVUJPO� GSPN� UIF� 9�SBZ
EJGGSBDUJPO� FYQFSJNFOU�� "EEJUJPOBMMZ� TPNF� QSPUFJO
TBNQMFT�BSF�FJUIFS�UPP�TNBMM�UP�IBSWFTU�BSF�UPP�GSBHJMF�UP
NBOJQVMBUF�PS�EP�OPU�QFSNJU�DSZP�DPPMJOH�
"U� UIF� %JBNPOE� -JHIU� 4PVSDF� XF� BSF� EFWFMPQJOH� BO

in-situ� .9� CFBNMJOF� TQFDJGJDBMMZ� EFTJHOFE� UP� UBLF� UIF
DSZTUBMMJTBUJPO� TVQQPSU�CF� JU� B� DSZTUBMMJTBUJPO�QMBUF�PS� BO
-$1� QMBUF� BOE� DPMMFDU� VTFGVM� EBUB� XIJDI� XJMM� BJE� UIF
DSZTUBMMPHSBQIFS� JO� UIFJS� FYQFSJNFOU��8F�XJMM� CF� BCMF� UP
SFNPWF� UIJT� CPUUMFOFDL� CZ� QSPWJEJOH� B� WFSZ� IJHI� GMVY
UVOBCMF� NJDSP�GPDVT� CFBNMJOF� UP� BMMPX� FYUSFNFMZ� SBQJE
TDSFFOJOH� BOE� EBUB� DPMMFDUJPO� PG� TBNQMFT� BU� SPPN
UFNQFSBUVSF�
6TFST� PG� UIJT� CFBNMJOF� XJMM� CF� BCMF� UP� EFMJWFS� PS� QPTU

UIFJS� QMBUFT� UP� %JBNPOE� BOE� IBWF� UIF� QMBUFT� TUPSFE� BU
FJUIFS�����$�PS����$��5IF�QMBUFT�XJMM�CF� JNBHFE�BOE� UIF
VTFS� XJMM� JEFOUJGZ� PCKFDUT� UIBU� UIFZ� XJTI� UP� JOWFTUJHBUF�
5IF�VTFS�XJMM�JOUFSBDU�XJUI�UIF�7.9J�CFBNMJOF�WJB�B�XFC
JOUFSGBDF�XIJDI�XJMM�HJWF�UIFN�UIF�BCJMJUZ�UP�NBSL�PCKFDUT
EFUFSNJOF� XIBU� LJOE� PG� FYQFSJNFOU� UIFZ� XBOU� J�F�
TDSFFOJOH�EBUB�DPMMFDUJPO�GMVPSFTDFODF�FUD�BOE�XJMM�HJWF
BDDFTT�UP�SFTVMUT�GSPN�EBUB�QSFWJPVTMZ�DPMMFDUFE�
$POTUSVDUJPO�PG� UIF�FYQFSJNFOUBM�BSFB� JT�OPX�DPNQMFUF

BOE� UIF� FOETUBUJPO� JT� CFJOH� EFTJHOFE� CZ� JO�IPVTF
FOHJOFFST� UP� NBLF� B� WFSZ� FGGJDJFOU� BOE� FGGFDUJWF� in-situ
CFBNMJOF��%VF� UP� UIF�TUBHFE�DPOTUSVDUJPO�QSPDFTT�XF�BSF
BCMF�UP�LFFQ�UIF�*���CFBNMJOF�PQFSBUJPOBM�XIJMTU�CVJMEJOH
BOE� DPNNJTTJPOJOH� UIF� OFX� FOETUBUJPO��5IF� OFX�7.9J
CFBNMJOF� JT� TDIFEVMFE� UP� PQFO� JO� ����� XIFO� *��� XJMM
DFBTF�PQFSBUJPOT�

�JO�TJUV�CFBNMJOF�NBDSPNPMFDVMBS�DSZTUBMMPHSBQIZ

MS39-P17�4JOHMF�DSZTUBM�OFVUSPO
EJGGSBDUPNFUFS�GPS�#JPMPHJDBM

NBDSPNPMFDVMFT�J#*9�BU�+�1"3$
,BUTVIJSP�,VTBLB��5BSP�:BNBEB��/BPNJOF�:BOP��5BLBBLJ
)PTPZB��5BLBTIJ�0IIBSB��*DIJSP�5BOBLB��.BTBLJ�,BUBHJSJ�

���'SPOUJFS�3FTFBSDI�$FOUFS� GPS�"QQMJFE�"UPNJD�4DJFODFT� *CBSBLJ
6OJWFSTJUZ
���+�1"3$�DFOUFS�+BQOB�BUPNJD�FOFSHZ�BHFODZ

FNBJM��LVTBLBUT!NY�JCBSBLJ�BD�KQ
4JOHMF�DSZTUBM�OFVUSPO�EJGGSBDUJPO�JT�POF�PG�UIF�QPXFSGVM

NFUIPET�UP�PCUBJO�UIF�TUSVDUVSF�JOGPSNBUJPO�JODMVEJOH�UIF
IZESPHFO� BUPNT�� *#"3",*� CJPMPHJDBM� DSZTUBM
EJGGSBDUPNFUFS�DBMMFE�J#*9�JT�B�IJHI�QFSGPSNBODF�UJNF�PG
GMJHIU� TJOHMF� DSZTUBM� OFVUSPO� EJGGSBDUPNFUFS� UP� FMVDJEBUF
UIF� IZESPHFO� QSPUPOBUJPO� BOE� IZESBUJPO� TUSVDUVSFT� PG
PSHBOJD� DPNQPVOE� BOE� CJPMPHJDBM� NBDSPNPMFDVMFT� JO
WBSJPVT� MJGF� QSPDFTTFT�� `J#*9� JT� JOTUBMMFE� PO� #-��� JO
.BUFSJBM� BOE� -JGF� 4DJFODF� 'BDJMJUZ� +�1"3$�� 4JODF� UIF
FOE�PG������J#*9�IBT�CFFO�BWBJMBCMF�UP�VTFS�FYQFSJNFOUT
TVQQPSUFE� CZ� *CBSBLJ� 6OJWFSTJUZ�� *O� ':����� XF� IBWF
TVDDFFEFE�UP�VQHSBEF�UIF����FYJTUJOH�EFUFDUPST�BOE�JOTUBMM
UIF����OFX�EFUFDUPST�GPS�EJGGSBDUPNFUFS�PG�J#*9��5IF�UPUBM
NFBTVSFNFOU�FGGJDJFODZ�PG�UIF�QSFTFOU�EJGGSBDUPNFUFS�XBT
PO�POF�PSEFS�PG�NBHOJUVEF�GSPN�UIF�QSFWJPVT�POF�DPVQMFE
XJUI� UIF� JODSFBTJOH� PG� BDDFMFSBUPS� QPXFS�� *O� UIF� FOE� PG
':����� J#*9� DPVME� CF� TUBSUFE� UP� VTFS� FYQFSJNFOUT� GPS
CJPMPHJDBM� NBDSPNPMFDVMFT� JO� FBSOFTU�� *O� ':����� UIF
BDDFMFSBUPS�QPXFS�PG�+�1"3$�JT����L8��8F�DBO�DPMMFDU�B
GVMM� EBUB� TFU� PG� CJPMPHJDBM� NBDSPNPMFDVMFT� GPS� OFVUSPO
TUSVDUVSF�BOBMZTJT�XJUI�BSPVOE����f�SFTPMVUJPO�JO����EBZT
CZ�VTJOH� J#*9��5IF�TJ[F�PG� TBNQMF�NFBTVSFE�CZ� J#*9� JT
GSPN���UP��NN��JO�WPMVNF�`�*G�UIF�BDDFMFSBUPS�QPXFS�XJMM
CFDPNF��.8�UIF�UPUBM�NFBTVSFNFOU�UJNF�PS�UIF�TBNQMF
TJ[F�XJMM� CF� SFEVDFE� UP� B� POF�UIJSE�� *O� UIF� CFHJOOJOH� PG
':�����XF�IBWF�TVDDFFEFE�UP�DPMMFDU�UIF�EJGGSBDUJPO�EBUB
TFUT�PG���CJPMPHJDBM�NBDSPNPMFDVMFT� GPS�BCPVU���NPOUIT�
4PNF�JOUFSFTUJOH�SFTVMUT�PCUBJOFE�GSPN�UIFTF�FYQFSJNFOUT
XIJDI� NBLF� UIF� NPTU� PG� UIF� NFSJU� PG� UIF� OFVUSPO
EJGGSBDUJPO�FYQFSJNFOU�XJMM�CF�SFQPSUFE�JO�UIF�QPTUFS��8F
TUBSUFE� UP� VQHSBEF� UIF� EBUB� SFEVDUJPO� NFUIPE� BOE� UIF
EJGGSBDUPNFUFS� JOTUSVNFOUT� JO� PSEFS� UP� JNQSPWF� UIF� EBUB
BDDVSBDZ�GPS�UIF�JOUFHSBUFE�JOUFOTJUJFT�PG�#SBHH�SFGMFDUJPOT
BOE�UP�CFDPNF�VTFS�GSJFOEMZ�TZTUFN�JO�UIF�OFYU�QIBTF�GPS
FYBNQMF� CBDLHSPVOE� FYUSBDUJPO� UIF� EBUB� DPSSFDUJPO
NFUIPE�JOUFHSBUJPO�NFUIPE�BOE�QSPGJMF�GJUUJOH�NFUIPE��*O
UIF� DBTF� PG� UIF� EJGGSBDUJPO� EBUB� GSPN� MBSHFS� VOJU� DFMM
DSZTUBMT� NFBTVSFE� CZ� J#*9� UIF� TPNF� OFJHICPS� #SBHH
TQPUT�XJMM�PWFSMBQ�QBSUJBMMZ�FBDI�PUIFS�CFDBVTF�J#*9�XBT
JOTUBMMFE� PO� UIF� DPVQMFE�NPEFSBUPS� XJUI� UIF� XJEF� QVMTF
TIBQF�� *U� JT� OFDFTTBSZ� UP� EF�DPOWPMVUF� UIF� PWFSMBQQFE
TQPUT� JO�PSEFS� UP�PCUBJO� UIF� JOUFHSBUFE� JOUFOTJUZ�PG� UIFN�
5IF� QSPGJMF� GJUUJOH� NFUIPE� DBO� CF� BQQMJFE� GPS
EF�DPOWPMVUJPO�PG�PWFSMBQQJOH�SFGMFDUJPOT��8F�XJMM�SFQPSU
BMTP�UIF�EFWFMPQNFOU�TUBUVT�PG�J#*9�JO�UIF�QPTUFS�
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