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7KH IRBZ Q) UHSRWGHVILE DPWYIWHY FRQGXFWMG GXUQY ) IVFDO< HDU B\ WH
JHRVFLHQAV DQG SURHWIRCDOWRI | R WH : HWAS LW IQID * HR®J IFDCDQG ( FRQRP LE 6 XU

© 9% (6 6VBUWY WH\ HDULQ-X® P HDQ/WDWZ H EHILQZ W 67$7( 0 $3 EHGUIRFNJI HR®J LF
PDSSIQJ IQIXOVZ Q) Z W | IHG FUHZ VP DNQJ WH WHN DFURW WH * UHHCGEUHU9 DO \R

P DS \HYHIDOTXDGV LGFOGAQ) $VEXY & RIOWBXO! DQG/ HZ MEXU ,QWH FRDCP HDVXUHV VR WH
CRWK DQG Z MWD J HRFKHP LEDOHFRQCDIMDGFH WXG. I XQGHG E\ WH 8 6 * HR®JLFDO
6XUYH 3V ( DUK 0 5, 3URIDP UHSRWWDWF@\  UEK XQW DWRFIDWG Z W $ @1 KHQ

) RUP DWRQ FRD®Y DUH FROUMMOQAD HQUEKHG LQ FUMEDCP LGHUD® \IXFK. DV UDUH HDUK. HBP HQN
7KHVH UHVXOV DUH LOFOGHG LQ DQ HLI KWW UHJ LIRQDOMYG. VR EH SXEQKHG DV: 9* (6
SHSRWR! ,Q-MAJDWRQ  Z W D FRP SDQRQWYG R P V@ HIRXV RU DQE \KDBV | XQGHG
IRU<  7KHJHRFKHP LEDOGDV Z LOEH W QMHV] HG Z W ( DU 0 5, KLTK UHVROMRQ
UDGLIRP HWIE DQG P DJ GHVE \XUYH V FRBIFWG RYHUDQ DHUDOADQHFW URP 0 RU DQRZ Q
VRXW VR ( OLOV DQG DFURW WH HDVMLD SDQKDQEB! VR +DLSHY ) HWY : KHQFRP ELCHG WHH
P RGHLD GDVIVHW SURYLGH DQ XCBDUD@BIBIG RSSRWYQW VR H DP LGH WH UHI IRQV.J HR®J IF

| LDP HZ RUNDQG P LGHDOX WP V/

3RWIQADCEHCH LFLDOBX\VH R FRDOZ DVt | RUFUMEDCP LGHUIDAY 1V DOR EHQ) H] DP LGHG DV SDW
R WHS 6 ' HSDWRP HOAR (QHU\V/&2 5( &0 3WRIWP 0 XFKRI WL/Z RINIREXVHVRQ
EX@IQ) BFDOMINKRGHUGHE R/ LFOGQ) D FDSVX®!I SIRWMFWQ/ RIDQDQG 0 QIR
FRXQAEV 7KH X JHG VRSRIIDSK\ DQG GHQH WHH FRYHUR! $ SSDOFKLD P DNHV IMGLL | LEXOUR
IGHQAN DQG FKDUDFWAU] H J RE SI®NV DQG LP SRXQGEP HQV I URP UHP RO VHQUHG GDVD
XQGHYFRUQ) WH [P SRWDQFH R JDIQQ) LOWI KWDQG NQRZ BIGI H [ URP WH SHRS®! Z KR @H
DQG Z RINLQ RXUFRDOIHG FRP P XQWHY 7KHUH 1V D VWRQ)' J HGHIDWRQDCFRP SRCHQMR WL
NQRZ BIGJ H EDVH DQG H I RW P XWEH P DGH QRZ \R FRBPWDQG SUVHYH GDVD DQG

P DWAUDY [ URP BU DR\ HGHU\ FRP P XQWHVEH RUH WH DUH GVWNR WP H W WH VXSSRWARI
8 6 6HIDRY6KHB®A 0 RRUH &DSIVR DQG -RH 0 DGFKIQ WH : 9* (6 | RWYCDWAD UHFHYHG D

&RQIUHWRD® ' HBU DWG 6 SHQEQ) DZ DU | RUFROMKFWRQR! D P RGHQ WRWDJ H | DFLON
VR SUAVHYH J HR®J LE \DP S®VDQG L RWP HGHU\ FRP P XQWHVR WH | X\WUH

$VWH CDWRQ WDQUMRQY VR P RUH GLYHWH HCHU\ \RXUFHV UMMADUFK LQR \WH SRWQADA RU
GHHS GLHPWXVH J HRWHUP DOV MMP V DQG FDUERQ FDSWWUH DQG WRIDJH &&6 FROMXHV\R

JDIQP RPHQMP SHFHQASRIFLHV HWREQKHG E\ WH : HVAS LLJ LD / HJ IMDVYUH SRMWRQ WH
VW VR EH D GDGHULQ WHVH WIFKQRBI LV © 9* (6 \KSSRW& &6 DQG J HRWHUIP DO
UHVHDUFK WURXD K P XEAS®! SURVIFW I XQGHG E\ WH 8 6 ' HSDWR HOAR! ( QHU\ LOFOGIQ) WH
0 LGZ HWBHJ IRQDCS: DUERQ,QUDWH & RQRGY AR HQMY 3RZ HUSOQABLRWIPWDQG : HWV
91LJ1QD 8 QYHWMAY' HHS ' LUHPWS \H * HRWHUP DOSURVIFWZ KIEK Z LOFRGIPAWGDV | IRP D
QHZ © GUEBIG GHHS \WWAZ HOBFDWG MVARXMGH R 0 RU DQRZ Q

,QVXSSRWR : HWAB LW 1ADV SDMVSUHVHQNDQG | XWWMUH HHU\ FRP P XQWHV WH * HR®J LFDO

DQG ( FRQRP LE 6XUH UHP DIQVI DIV XAQ RXUP MRQWR H{ DP IGH GREXP HQAVDQG SUMMVHYH
WH J HR®J IEDOHFRUG R RXUUHP DUNDE®! 6 VWM

, KRSH\ RX HQ®\ WLV/\ HDUV$ QXD HSRWDQG Z H LOYW \ RX VR BDLD P RUH RQ RXUZ HEVIWM
RUE\ YMWOQJ RXUIUHH P LQL 0 XVAXP 1Q0 RUDQRZ Q
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7KH & %0 3 FRQAQXHV XSGDVIQJ WMH * HRJ WDSKLF ,Q RWP DMRQ6\\WP V * 6
GDVIDEDWH RI P LOHG DQG WHP DIQQI] FRDOVR SURYLGH DV FRP SGMA D VQDSVKRWR
NORZ QP LQQJ DV SRWME®!

$ W H GRQDWRQ R VMRXVDQGV Rl XQGHW UIRXQG P LQH P DSV SURSHWV P DSV

HQJ LOHHUGWDZ LQIV JHR®RJ LE FLRW VHFVIRQV DQG GDVD Z HUH JLYHQ VR VIKH : 9* (6
VR DUFKLYH ) RUP RUH LQI RUP DMRQ VHH VKH ' RQDVIRQV 6DP S®V DQG ' DVID VHFIRQ
RQSDJH

7KH: 9* (6 Z DV DE® VR LHVFXH VHYHUDOKXQGUHG RXWRI WIDVK P LOH DQG SURSHWV
P DSV WMDWZ HIH SDWHG RQ VR 3HQQV ODQD . HOWFN DQG 9 LI LQID
LHSUHVHQUDVYHV VR EH DGGHG VIR VKHLU DUFKLYHV

&9 35V P LOHDE®I FRDOVHDP V DQG VS@A DUH XSGDWG VR LP SLRYH iKH RYHLD@®
GDVI> P RGHOXW( LQJ DQ 2 WDF® GDVIDEDVH RI FRDOHBIYDWRQV DQG WLENQHW GDVD
Z WK QHDUD SRIQNV 2 YHU Rl VWHVH SRIQAV DUH GHVBLBIG GUMKRON

Rl ZKIFK ZHWHDGGHG IQ) < ) XUMHWP RUIH DQ DGGIMRQDO WIFNQHW RU
H®IYDVIRQ SRIQN Z HIH FREBIFWMG | LIRP VFDQQHG P LOH P DSV DGGLQI VR ViKH
VRVDOSRLON

7KH 6VIDW 7D[ ' HSDWR HQAXVHV & %0 3 VR DFFXWDW® DQG HTXWDE® YDOH
SURSHWAHV | RUVI] DVWHWP HQW 6 KDSH 1LV R FRDOP LQH GRFDVIRQ P LQLQJ WSH
FRDOWKLFNQHW HBIYDURQ DQG SHUFHQWSDUWAR J UGV P LOHG DQG WHP DLQQI DUHDV
DQG RYHUEXUEHQ LQ RUP DMRQ DUH FUHDWKAG | IRP ViKH & %0 3 GDVIDEDVH | RUHDM
RQICH DFFHW

" DV VHW DWH | IHH DQG HDMO® DFFHWE® VR HYHU RQH RQWH : 9* (6 Z HEMWM DW
KWB 7277 ZYOVZYQHWHGX 2727 FRDOFEPS FRDQ@P VKW O

6/ %&3( 306/ %. * &. " 11% ( 130+8$5

1HZ DQG G DF\ PLQH P DSV Z HIH FRGBIFWG | IRP  YDURXV VRXUFHV LQFOXGLQJ

LQGXW DUFKLYHG GDVIDVHW DQG SUYDWM FREYFURQY 6 HYHUDOSDSHUP DSV RI KL KHU
TXDOWV WDQ H MAQ) VEDQQHG LP DI HV Z HUH FREIFWIG VFDQQHG DQG DGGHG VR WWH
GDVID VHW 3DSHUFRSLHV DUH DUFKLYHG Z KHQ SRWE®!

7KH SIRMFWIHFHLYHG ~ QHZ P LCH P DSV IHSUHVHOAQ] LOGIVIGXDOP LQHV 1Q
)<  (DFKPLQH P DS ZDVH] DP LQHG VR VHH LI WLV LQ RXUMMMP || QHZ P LOHG
DUHDV DWH LGHQW LHG ViKH\ DQG DQ. DWRFLDVG GDVID DUH HQWILHG LOVR VKH GDVID
P RGHO

/DUH | RP DWKIMWRUFDOP LCH P DSV DWIH WDQRHG VR FUHDWM KLJ K UHVROMRQ GLJ MO
IPDJHV 0 DQ W D@DWHDV Z HWH DGGHG VR H IMALY P LCH | RRVBUQW DARQ Z WK
VHYHWDOIHZ > P LQHV LQ GHS®IVMG DUHDV Z KHWH P LOH P DSV KDYH EHHQ Gl | IFXQWR
FR@IFW
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7KH & %0 3 FRQAQXHV VR LQFUIHDWH WH DFFXWDF\ RI VKH GDVID P RGHO $V P RWIH GDVD
LV DGGHG D FOIDUHUXQGHUMDQGLQ) Rl VKH GHSRVMIRQDOHQYLLRQP HOAMDWRFLDWAG
Z W VKH FRDOWHDP FRP HV LOWR | RFXV

$@LQ RWP DWRQ LV P DGH DYDLME®! VR VKH SXEQF LQGXWM  DQG J RYHUOP HOMR
lQRWP FRP SDQHV @QGRZ QHWY DQG FIM] HQV DERXWSRVMQADOKD] DUGV Z KLO
DQRZ LQJ P RUH DFFXWDVM HT XWDE®! SIRSHWV YDOXDRQ

7KH &% 3 Z RV LQ FRRSHIDWRQ Z IMK ViIKH : HWAQ LI LQID 2 11 LFH RI 0 LOHWY + HDOK
6DIHW DQG 7WDLQQ] : HWO LLILQID ' HSDWR HQARI ( QVLLRQP HQIDO3LRMFIRQ DQG
WH : HWB LI LQD ' HSDWR HOWRI 7D] DQG SHYHQXH 3WRSHUN 7D[ ' IMMRQ VKH

' HSDUP HQARI ,QMURU2 [ 1LFH Rl 6 XUDFH 0 LQLQ) 5HF@LP DMRQ DQG ( Q RUFHP HQW

&*'03. "5*0/ %' 5" #" 4&4: 45& . VA

0, 6 KRXVHV SXEQE® DFFHWIE®! LQ RUP DWRQ FRADIFWAG | LRP P LCH P DSV LOFOXGLQY
PLQH QDPH FRP SDQ QDPH P LQHG VHDP  FRXQW DQG TXDG DQG YDURXYV QRWAV
Z W D @N VR GRZ QBRDG P RWWFDQQHG P LQH P DSV LP DI HV

7KH GDVIDEDVH FRQ/BLOV GRFXP HQAV IHSUHVHQAQ] P LOHV LQ VRVDO

: 9% (6 HOFRXWDJIHV P LH P DS VXEP MWRQV DQG WIHP DUNV I LIRP VMH SXEQF VR

LP SLIRYH RXUGDWEDW ,I \RX KDYH D P LCH P DS VMDW RX Z RX@ @\H VR GRQDWM
D@z XVWR WDQRUL \ RX VHH DQ HURULQ RXUGDVDEDWH S®IDWH FRQIDFWXV DW
QA R#Z YIV Z YCHWHGX

0, 6 WVDFFHWE® IlRP WH: 9* (6 ZHEMW DW
KWB 7277 ZYINZYQHWHGX 2727 PLGV P DIQ SKS

$0"-$) & *453: %' 5" #" 4&

7KH & RDO& KHP Ml GDVIDEDVH FRQMLQV FRDODQDOVHV DFFHWRU P LQHIDY DQG
FUMFDOP LQHWDOGDVD LQFOXGLQ) 5DWH ( DU ( ®P HOQW 5( (V DQG P DQ RWHU
WSHV Rl LQ RWP DMRQ | RUD@P LQHG DQG XQP LOHG FRDOIQ : HW\Q LI LQID 7KLV
LOFOXGHV D @W H DUFKLYH Rl SK\ MFDOVDP SGIV P DQ RI Z KLIFK KDYH EHHQ WH
DQDO] HG | RUUHFHQWFUMFDOP LQHWDOSRMIFW

7KH GDVDEDVH SIRYIGHV QRQ FRQ LGHQADOMERWVRY DQDOVHV RI FRDOVDP SGIV
IRP LQGXWM GRQDVIRQV DQG GHFDGHVRI @ 9* (6 VDP S®I FREHFVURQ

7KH | WWVAWDMRQ Rl D SXEQF® DFFHWE® GDVD VHDUFK HQJ LCH KDV EHHQ FUHDWG
WKRZ 1QJ FUMFDOP LCHWDA DQG WDWH HDWAK HBIP HOIDOGDWD DQG LV DYDLDE®I DW
: 9* (6 &RDO6DP S® 5HFRWGY

7KLV FDQ EH DFFHWHG KHWH
KWBY 27277 ZYINZYHWHGCX 2727 FUMFDBP ICHDQY DSS & RDG DP SGi6 HDUFK D

%S|
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© 9* (6 & RDOVHFVIRQ SXUFKDVHG D EDFNSDFN FRUIH GU@QJ XQWSDUWAD@ | XQGHG E\
D ) HGHWDOJ LDQW 7KLY XQWDARZ V ViKH FREBIFURQ RI VKDARZ FRUHV | RUI RWP DURQ
FKDUDFWWIU] DARQ 7KH UHVXGLQ) P DVMUDOZ DV XVHG | RULQYHVI DRQV LOWR 5( ( V
DQG & UMFDOO LQHDY &0 V

7ZR: 9* (6 JHRBJMVFRBFAFRUH \DP SGVXMQJ $: 9* (6 JHRBI MABUHSDUHV WH EDFNSDFNFRWMH
WH EDFNSDFNFRUH G XQW GU@Y XQWR FRBFWDP SBVIQWH | IHG

87 $0"-"/%$3*%5*¢"-. ¥ &3"-4 $. T

& RX@ VKH QDMRQV DQG FARVHUWR KRP H $ SSDOFKIDYV KMWRUFDOSWREGIP Z IVWK
FRDOZ DWH KHG SDYH VKH Z D\ |RURXUHQHW\ | XWXUH'

7KDWY VKH TXHWRQWH 8 6 ' HSDUWR HOARI ( QHUI\ 5V 0 LOHUDO6 X\WIBLQDELOW
3WRIWDP DIP VVR DQVZ HUMKIRXJ K IW & DUERQ 2 IH & UMFDOO LQHIDY DQG 5DUH
(DUMV &2 5( &0 IXQGLQI RSSRUXQMHY Z KLFK Z HUH DZ DUGHG VR

P XGIGMFLSQODY  WDP V GRFDVMG LQ FRDOEDMOQV VIKLRXJ KRXWWKH 8 QLG 6 VIDVIAV
SHVHDUFKHW/ IWRP : 9* (6 : HWAQLLILQID 8 QYHWW 9 LI LQID 7HFK DQG iKH

8 QAYHUAW RI . HOXFN UHFHLYHG DQ DZ DUG | RUVIKH 0 LG $ SSD@FKLDQ & DUERQ 2 H
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DQG 5DUH ( DUKV 0 $33 &2 5( LQWUDWYH Z KIFK Z LaFKDWFVIAU] H FUMFDOP LOHWDO
FROFHQADVIRQ DQG GMMEXVRQ LQ VHYHWDO®Y DF\ Z DWW WAHDP V' LOFOGLQJ DFLG

P LOH GWDIQDIH FRDOI® DK DQG JRE SIBV ,Q DGGIMRQ VKH FRDODQG FDLERQ UFK
Z DWW P DVUD® DND ~FDUERQ RIH™ Z LaEH HYDOXDWAG | RUXVH LQ DGYDQFHG

P DVUD® DQG P DQXI DFWUQI  5HVHDUFK SHURWP HG E\ : 9* (6 LOQFOXGHV D EDMQDO
DQDOMY Rl WMH UHVRXUFH SHURWP HG E\ FDEX@WQI P LOHG DQG WHP DLQLQ) FRDOI RU
P DNRUVHDP V1Q . HOMFN : HVAB L LAID DQG Z HAMLY 3HQQA ODQID : KHQ VKLY
GDVID LV DWHP E®IG D GDVIDEDVH Rl HBIP HQUDOFRP SRUMRQ DQG FRQFHQADWRQV RI
FUMFDOP LQHWDY VHYHWDOR! Z KIFK KDYH EHHQ LGHQM LHG LQ SUHYIRXV WXGLHY  DQG
@RFDVIRQ DQG YROP HWIF DWHWP HQAR! Z DV LP SRXQGP HQW DQG DVK SRQGV LV
FUHDWAG

7KH ®RFDVIRQ DQG DWHWP HQARI ®L DF\ Z DWW LP SRXQGP HQW SUHVHQW VHYHDO
XQUTXH FKD@HQI HV VIXFK DV RGHUWHI XVH SLBNV KDYH EHHQ UH YHI VWG DQG DWH
Gl | IEXOWR GRFDWW XV.QJ DHUDOSKRVRI IDSK\  EXWZ HUH VRUMG XMQJ RGHU
WFKQRRI\  BIDYLQ) EHKLOG W.J QU LFDQWYROP HV Rl KL KHUTXD@V FRDOD®RQ) Z LViK
UDWH HDWIK H®1P HQVEHDUQI F@\ V LQ WH GLVEDUEHG | RRUDQG SDUWAQIV 1 HZ HU

LP SRXQGP HQNV HVSHFLD@ WWRVH FROMKFWAG DI AU HGHUDOUHI X@WRQV Z HUH
LOMMVAG LQWKH @AV DWH KLI KO HQI LOHHHG WUKFUHY VKDWZ HUH QRW
GHWI QHG VR EH GLVDWHP EGIG EXWFRQDLO U H YROXP HV RI P DVAUDY RIVIAQ KDYH
VXSSRUAQJ GDV DQG LQ RUP DWRQ DYDLME® | LIRP UHI X@VRY DJ HQFLHV DQG DWH
HDVIHUVR RFDVM DQG DFFHW

| 8Nihe (X 4 °8 U@ @ ° G °3 «ul©°3°8 {(I0t°-VNN® .. °8a8 [A&fa ~W3° |é
°® ° N tE°@8 &°8U- 5V 3I@@® a 308 NaY U O&ei
55 NI @4 -Wwal0® °0e«i?® °80u @V8° @~ V &N @
3onxke@Y V@Y # 58 3V-Nde 33°QO @ N & « 08N ONY° -8Nte (i
aegsi@ °G % @& @V8°@o YaYYe@a@d & N

0, e 3 @-V8NIA 5N @ 8N° = V Nuk

AY? 0+ 8\Y X «X58 ®-NV@ @ &4°8 @@ @ 558 +-YN 3°@i° 8@
O 8Y ° N« 3N° E°8 @@ @WeN5 N Neiiu- MNE& & &
e BNV °® ©° Na}«00@k

& 35) . "11% ( 3&4063%$8&4 ¥ *HB* 5*7& . 3* '03 $3*5*$" - . ¥/ &3" -4

Q) < : 9* (6 ZDV DZ DUWEHG ILRP WH8 6 * HR®RJLFDO6 XUH WR
FRRUGLODW D J HRFKHP LFDOUWHFRQRDMADQFH WXG\ DFWIRW DQ HLI KWWV LHJ LRQ

VSDQQAQ) VKH $ SSDMFKIDQ DQG , @QRLY EDMQV

7KH WXG\ HYDODWAG VKH FUMFDOP LQHIDOSRWQADOR! F@\ UFK VADVID DWRFLDWAG
Z VK FRDOEHGV RIWMQ NQRZ Q DV XQGHUF@\V 7KH F@\ UFK P DVUDOLY RIMQ
GLVFDUGHG GXUQ) VKH P LQQI SLIRFHW DQG FRX@ SRWMQAD® EH SIRFHWHG | RU
EHQHI LFLDOUHXVH

Ve l«®5 8NFI ¢ 8681




0 XOS5®I DUHDV Rl FUMFDOP LQHWDOHQUFKP HQAZ HUH LGHQWM LHG LQ XQGHUFD\ V
DFWIRW WWH WHJ IRQ HVSHFID@ WWH HDWK H®IP HQNV EXWDAR RWHUFUMFDOP LCHWDO
UHVRXUFHV VXFK DV QWIXP

© RN RFXVHG RQ WWH 3HQOA ODQDQ DJ HG FRDOP HDVXUHV Z KLFK Z HUH GHSRVWMG
LQ DQ HT XDVRUDOF@P DWW Z WK KXP LG HYHU Z HWFRQGMRQV FUHDWQ) VAU D VRLO
WSH UFK LQ LLIRQ DQG DOXP LOXP  GHSRVW VP LOUVR WRVH EHLQ) P LOHG LQ & KIQD
VRGD\

7KH WXG\ FRQFOXGHG LQ - XCH R DQG Z L@EH SXE@KHG Q) < DV
© 9* (6 5HSRUWRI ,QYHWI DVRQ

W/ "50/4 4" . 1-84 %' 5"

$ @UWH FROMEXWRQ IWRP D JHQHURXV SDWRQ SIRYIGHG D P RYIQJ YDQ | X@R!I P DSV
DQG GDVD | LIRP SURSHWAHY VEDWHILHG VKURXJ KRXWWH WDV 0 XFK Rl \H QHZ GDVID
Z DV VWXDVMG LQ FHQADO: 9 Z KHUH GUGKR®! GDVID LV VFDUFH 7KLY DARZ HG | RUD
HZ RINQJ Rl ViKH SUHYLRXV FRUHDWMRQY H WAQGLQI URXJIK® | UIRP QRUMHLD . DQDZ KD
FRXQN WRXJK & @\ 1LFKRDV : HEWMUDQG LQ/R YDUERXUFRXQAHV & RDOS HFVIRQ
JHR®RI MW LHYIMWMG DQG FRUHFVWAG KIWRUF FRUHDWRQ DAXHV MDWZ HUH
SUHYLRXV® XQUHVRODE®! GXH VR @FN Rl GD\ID

40'58 " 3&-*$ &/ 484

7KH ,+6 0 DUNWB QLYHUMW * WIDQABWRI WDP  J HOHUIRXVO GRQDWAG QHVE RUNHG WRI VK DWH
QFHQWHV | RUERW WWH VHO\P LIF GDWD LOMLBUIHVIDMRQ . LQIGRP T VRIVE DUIH DV Z H@DV
WWH VXEVXUDFH P DSSLQJ SIRIWDP 3HWD™  7KHWH P RGHWQ \VRI V¥ DUIH DSSQFDVRQV
DWH HWHQADOVR DWIP LOWA DQDO] H DQG P DS GLVSDWDWWA GDVDVHW  7KH\ HQDE®!

: 9% (6 VR GHYH®S DQDOWY W@ DQG NHHS FXUHQAMZ IMK RVKHUWVA J HRARJ LFDO
VXWH\V 7KIVWRIVE DIH D@RZV: 9* (6 W LQMWBWHWP DS DQG SDFNDJH GDVID XVHG
E\ D YDUHW RI WDNHKR@GHW/ 7KHLWUDFT XIMMRQ FDQ EH [ LQDQFID@ FKD@IQJI LQJ 1 RU
J RYHWQP HOARW DQ DMRQV 7KHWH GRQDWG CHVEZ RUIN @FHQWHV DUH YDOXHG DWP RWH
VKDQ D J HQHWRXV DZ DU DWR FRWWR VWH VD[ SD\HW/ RI : HVWAQ LI 1IQID
DQG DQDP RXQM 9* (6 ZRX®@ EH XQDE® WR DI | RUG RWHW \WH

"H B K (8 7(& 4" . 1-&3&104*50 3:

7KLV FRAYIFURQ LHSUHVHQW VIKH P RWFRP SIHKHQWYH J URXS Rl J HR®RJ LFDOVDP SGV
1Q: HWOLILQD : 9* (6 P DLQMLQV RYHU @HDUIHHWRI FRWH [ IRP FRDO RIO
DQG J DV H SRWDVMRQ FXWAQJV VDP SBIV I IRP VMRXVDQGV Rl Z HAY DQG ERUHKRBV
DQG KXQGUHGV Rl \DP SV FRGIFWAG GXUQ) | IHEGBZ RINE\ DIHQR\ JHR®RI MV
+RXMQ) FDWD®RJILQ) FXWDWQ) DQG XSGDVQJ WLV @UH FRP S®f DQG LUHI X@U
FRAYFWRQ LV GlI | LEXAVDQG VSDFH LV DA D\ V DQ MXH 2 XUI DFLOHV DUH QHDU
FDSDFIW DQG QRWD@F@P DV FRQARTHIG LWL [P SHUDWWYH VIKDWSK\ IEDOP DVIAUDO
EH SUHVHUHG | RUFXUHQADQG | XWUH ULHVHDUFK. $V RIO JDV DQG FRDOFRP SDQHV
GRZ QU] H VKHLURSHWDWRQV 1Q $ SSDOFKID HIP LODVMRQ Rl VDP SGI WRWDJI H VSDFH LV
RIVKIQ RQH Rl WWH | LWAFRWWDYLQ) P HDVXUHV DGRSWIG 0 DQ. Rl \KHVH FRP SDQHV
KDYH ®RQ) WIDQGLQ) IHDMRQWKISV Z WK : 9* (6 DQG | IHTXHQA RITHUVR GRQDWA
\DP S®I P DVUDOWDVKHUVKDQ VHH IMGLVSRVHG RI DQG RUGHWR\ HG & RUHV DQG
FXWAQJ V FDQ DOR EH IHTXHWMG E\ : 9* (6 YLD G MDWYH DXWRUW RXVIQHG LQ: 9

Ve 1«°5 8NfFI ¢ &ééi MF! e Qo
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& RGH

$ GGMRD@ WHVXAV DQG DQDOWHV I IRP RXWLGH IHVHDUFKHWY/ P XMW

EH VXEP MWMG WR : 9* (6 LHVXOLY LQ DGYDQFHG DQDOWFDOGDVID VHW DWR FRWWR

VH Vio[ SD\ HU

,Q DGGIMRQ VR VIKH UIHT XHW RXV@OHG LQ: 9 &RGH : 9* (6 DFFHSW GRQDWRQV R
JHR®J LF P DWAUDODQG GDVD | LIRP LOGIIGXDY LOGXWAI SWRIHWMRQDY DQG

DFDGHP LF LOWUWMVRQY

9% (6 1QWW P DNHV DFFHW VR V(HVH FR@IFWMRQV SXEQF

3UHVHWQ) GDVID DQG VDP S®NV KDV KHLY KVWQHG LP SRWIDQFH DV H[ SGRUIDVRQ
FRP SDQHV HQMUDQG H IMWKH EDMQ Z MK DWHW FROAQXD@ FKDQI LQJ KDQGV

: 9%

(6 VHH\V VR P DLQMLO DQG | RAMAUGHHS IHDMRQKLSY Z IV LOGXWA SDUQHLY

DQG WONHKRGHWY $ GGMRQD@ DV D JHQHDMRQ Rl J HRVELHQWAW DQG HQI LOHHWY

UHWH P DQ

KDYH FROMEXWG SHUWRQ@OFRMIFWRQY RI LHFRWGY P DSV DQG

JHRSK\MFDO®JV 2 YHUWH SDWM IMFDO\HDU: 9* (6 WHFHLYHG VIKUHH \WJ QU LFDQW
FRUWH FR@IFWRQV [ IRP %HUNKLLH +DWKDZ D\ ( CHU LHV ( DWMLWR * DV 7WDQWP MRQ DQG

6VRWDJIH (47 DQG 7& ( QHUW\

,Q DGGIMRQ VR J HR®RJ LFDOVDP S®GV WWDWZ HWH

WHFHLYHG D ®@U H FREYFARQRI P DSV DQG GDVID | LRP WKH IDP LO® RI 3KLAS 0 DUAQ
Z KR Z RUNHG LQ VKH RIODQG J DV IQGXWM  DQG @VMUDV D J HR®RI LF FRQUXADQW

: 9%
\VDP SGV LOR FXUHQMHWHDUFK

0* ("4

2 LODQG J DV GUAQ) GHFUHDVHG E\ 1Q
)< 7KH QXP EHURI SHUP MG Z HQY

10) < ZDV  EXWQ)< DW
QXP EHUGLRSSHG \R 7\ BIU& RXQW
KDV VIKH P RWAP DUFH@XV Z HE@SHWP W
VRVDAQ) DW  SHUP IW Z VK 0 DUKDE
& RXQW KDYLQJ ViKH P RAB VIFD SHLP LW
VRVDQQJ DW  7KH 0 DUFHE@XV LV MGDVKH
SUP DU GUAXY VDU HWDQG DFFRXQW | RU
Rl VKH VRVIDOGUAQ) SHWP LW Z VK

Z HQ@ SHWP LWWHG VR EH GUGBIG 7KH
VHFRQG P DNRUVBU HWSRIQMY 8VIFD 3RIQ
3GIDVDQVIWXIQ) D VRDOR!  SHWP W LQ
)< $ VRVIDOR Z HQ@ Z HH
SOJJIHGIQ: 9 Q)< DQG
FRP SDUHG VR WKH Q) <

( 6 DSSWHFLDWV VWKHWH GRQDWRQV DQG KDV D@HDG\  LOFRISRWIDWAG VIKHWH
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Marcellus and Utica Monthly Drill Permits for FY
2023

NEW MARCELLUS AND UTICA DRILL PERMITS

MARCELLUS = UTICA

Marcellus and Utica Drill Permits Issued in FY
2023 by County

DRILL PERMITS ISSUED IN FY 2023

MARCELLUS m UTICA

TRECXP EHUR 0 DUFH@V DQG 8 WFD GUIOSHUP IW IMXHG B\ FRXQNV A BIU& RXQN KDG WH P RUWAEHWP IWI1Q) <
ZIW QHZ 0 DFHOVZ HOWEHQ SHP MWMG
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© HVWB LLJ LQID 8 QYHUAW FRQAQXHV VR LOYHWAD DV XA} DMRQ Rl GHHS J HRVKHUP DO
UHVRXUFHV | RUWH HQHW\ GHP DQGVRI LW ( YDQVGD®! & DP SXV Z KLFK Z DV GHWL QHG
VR XQ RQ HBIFWIFIW DQG WHMDP SURGXFHG | IRP Z DWWl FRDODQG J HQHWDVIAG DVWWKH

: 98 3K\ FDOBMQARQ %HHFKXUMS YHQXH  7KH SMQW VDG VR FERWH LQ QRZ
VXSS@HV RQO WHMDP VR ERVK : 98 FDP SXVHV DQG VKH XQLYHUAW LV DFVYH®
UHVHDUFKLQJ Z D\ V VR RI I VHWWKH HQHU\ BDG R W | DFLOAHV ) RGRZ LQJ D

| HDUELOW WXG\ FRQGXFWMG LQ VR FKDUWDFWU] H ViKH J HRVIKHUP DOSRVMIQADORI D
®RFDO®RZ MP SHIDWH DQRP DO : 98 WHFHLYHG I XQGIQJ ILRP WWH 8 6 ' HSDUWR HQW
Rl ( QHUW\ >V * HRWHUP DO7THFKQRE®RJ LHV 2 |1 LFH VR GUD GHHS \MDWI UDSKLE AW

Z H@VR D SLIRSRVHG VRVDOGHSWK, R | HHW 7KH Z H@LV GRFDWMAG DWWKH

0 RU DQRZ Q ,QGX\WDO3DWN DQG Z DV GUABIG E\ 1 RWKHDWWIL DVKUDO( QHUI\
EHJIQQQI 1QO D\ R &RUH \VDP SQQJ LV S@QHG RYHUVHYHWDOLQMUYDY DRQJ
WH Z HEERWH LQFOGLQ) |IRP ViKH VKD@RZ HU' HYRQIDQ DQG 6 LOXUDQ VHFRQY
VRLQYHWAD DWW VIKH SRVMIQADOI RURVMHUDSST@EDVMRQY VIXFK DV VEVXU DFH WRWDJ H RI
&2 RUJHRWHWP DOEUCHV : 9* (6 Z LASDUAFLSDW LQ VMH DQDOVEDOZ RWN

|RARZ LQJ VDP S® UIHWWIHYDO

(3"/5803,

["5%0/"- (&0-0(*$"- "/ %( & 1): 4*$" - %' 5" 13&4&37" 5*0/ 130 ( 3".
(3"/5 /( (%1

7KH 8 6 * HR®RILFDOSXWH 1* * ' 3 SIRIWP WHTXWHV DQG HYDOXDVMV VXEP IWHMG
SURSRVD®Y HDFK \ HDUDQG LI DSSWRYHG SWRYLGHV I XQGLQJ VR UHVFXH DQG SUHVHUYH
DWUMN VFLHQAI LE GDVID Z KLY DOR P DNQJ VKDWGDVID SXEQF® DYDLDE®! LQ
DFFHWE®! IRPPDW : 9* (6 KDV VXFFHW X@ EHHQ DZ DUGHG | XQGLQI P XG50

WP HV KDV DQ RQIRLQ) SIRMIFVWKDWHQGV LQ - X® DQG Z DV P RUMHFHQI®

DZ DUEHG DQRWHUVE R \ HDUSIRMIFVWWDWEHI DQ LQ 0 D\ DQG Z LAUXQ XQADO D\

7KH DFWYIMHV XQGHWIDNHQE\ @ 9* (6 ZIWIQ WKLV 1* * ' 33 SUIRMIFWZ LKODM@RZ | RU
EHWHAURU DQ] DMRQ RI FR@IFVMRQV D KL KHUTXDAW Rl FXUIDMRQ DQG HDMHU
UHWMHYDOI RUFXUHOQADQG | XWXWH UIHWHDUFK  ,QFUIHDMQJ DFFHW VIR DYDLDDE®! VDP SGIV
DQG GDW Z LDM@RZ | XWKHUWHWHDUFK E\ WH 8 6 * HR®RJILFDO6XWH\ : 9* (6 DQG
RWHUHQAMAHV Rl VW(H WDV 6 XUIRXQGLQ) WIDVAV LQ QHHG Rl SK\ MFDQJ HR®J LFDO
\VDP SGIV DARZ V | RUSDWHUKILS Z WKIQ ERWK DFDGHP LD DQG SUYDW LOQGXMMHY Z KR
DWH Z RINQ) VR EHWHMUFKDWDFWAU] H VKH UHVRXUFHV Rl VKH FRXQM
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1KDU  FOEJOH JO +VM

© 9* (6 FDSWD@ HG RQ FKDQJ HV LQ ViKH XVDJH RI 1 XQGV SHWP MG LQWKH 1* * * 33
SWRIWDP DQORXGFHP HOMQ) < 6XSSRUM RULQ LIDVAXFWILH LP SUIRYHP HQW KDYH
EHHQ VXSSRUMG Z MK DQ DSSURYDORI 1XQGV IRUWH : 9* (6 VR EXLQS D WRWDJ H

| DFLOW | RUVKH WIDWAY FRUH FXWAQIV DQG J HR®RJ LFDOVDP SGV FREIFVRQ ,Q
DGGMRQ VR ViKH WRUDJ H | DFLOW 1 XQGV Z HIH UHT XHWHG VR FXUDW FUO\VKHG FRDO
\DP S®IV KDWZ HH LQ GHVIURWDVQ) FRQGIMRQV ) XUWMHWP RUH ViKH VXUH\ KDV
SURSRVHG VR FROAQXH SKRVRI IDSKLQI FRUHV VKURXJ K VKH FRDOP HDVXUHV VKDWKDYH
EHHQ XW@ HG | RUFUMFDOP LOHIDY UMVHDUFK. 7KH @ 9* (6 SURSRVDOZ DV | XQGHG LQ
| X@ DQG Z RINEHIDQ LQ 0 D\

6VRWDJ H VSDFH | RUSK\ MEFDOP DVWUDODWERWK : 9* (6 KHDGT XDWHAW DQG H[ LMALY

RI I Vi ®RFDVRQV Z DV LODGHT XDV DQG VKH DP RXQARI FRUH P DWUDOGRQDVMAG RU
UHT XHWHG KDV FRQAQXHG VR LOFLHDVH $V RIO JDV DQG FRDOFRP SDQHV GRZ QV] H
WHLURSHIDRQV LQ $ SSDMFKID HIP LODMRQ RI VDP S® WRWDJ H VSDFH LV RIWQ RQH
Rl ViKH | LWWFRVWMDYLQD P HDVXUHV DGRSWAG 0 DQ' Rl WWHVH FRP SDQHV KDYH BRQJ
WDQGLQ) HOVMRQWKLSY Z VK VKH WIDVIA J HRERI LEDOVXUYH\ V 1O ViKH $ SSDMFKLDQ EDVQ
DQG | LHTXHQ® RI 1 HUVR GRCDVA VDP S®i P DVAUDOWDWHUWKDQ VHH IWGLVSRVHG RI
DQG RUGHWR\ HG $FTXIMMRQRI KLJK TXD@N FRUH P DWUDOYLD HIVKHUP HFKDQ\WP
LV H[ WHP H® DGYDQWDJI HRXV IRU: 9* (6 EXWGHQA LEDWRQ DQG P DLOMQDQFH Rl
WRWDJ H VSDFH LV XQMQDE®

$QHZ >5[ >EX@Q ZDVFROMKFWG RQ GHHGHG SDUFHOVSDFH DWWH : 9* ( 6
RIILFH LQO RUDQRZ Q 7KH EXIGLQ) FHP HOMDE DQG VA SUHSDUDWRQ Z HH

FRP SGMAG LQ VMH SHURG RI SHURWP DQFH DQG : 9* (6 KDV EHHQ P RYLQJ P DWAUDO
LOR VKH EXL@IQ) DI VMUFROWXFWMRQ Z DV FRP SBMAG 2 QH FKDEBIQJ H IKDWP DGH
WH FRP SGBMRQRI ViKY SLRMIFWGL | LEXG\VZ DV iKH FKDQJ H 1Q FROWMKXFVIRQ FRW
ILRP Z KHQ ViKH TXRVM Z DV VROFLWKAG VR Z KHQ ViKH SURMIFWZ DV DZ DUEHG DQG
FROMXFVIRQ | LQVKHG 2 YHUD@ VKH VRVIDOFRW LOFXUHG Z HUH Z HEODERYH ViKH
TXRWG P DVMUD® DQG DFVIMW : KLBI D@J RDY R VKH SIRMWFWZ HUH FRP SGIG ViKH
LOFUHDVHG FRW LHTXWWHG @ 9* (6 VR LOFUHDVH LW FRQMEXVRQ W QU LFDQWD

;LK VH FRP SGMRQ Rl WH EXL@BIQ) : 9* (6 KDV W QULEDQAD H[ SDQGHG KH

DP RXQARI DYDLDE® VSDFH | RUSK\ MEDOVDP SGV 0 DVMUDOWDWOQFOXGHV ERVK RLO
JDV FRUHV DV Z H@DV FRDOH] SRWDVRQ FRUHV KDYH EHHQ WDQU HUHG VR ViKH QHZ

IDFLOWV +RZ HYHU P XFK Z RUN UHP DLQV Z IMK VKH EXLEBIQ) FXUHQ® MFNQ]

HBIFVUFIW DQG VKHOLQ) VR | XA XWM H WMH VSDFH : 9% (6 LV FXUHQAD P RYLQY

QXP HURXV FRUHV DQG FXWIQJ V LQ/R ViKH EXIQBLQ)  Z KIFK DUH WIDFNHG RQ SD@W DQG

WBI | JHR®RJI MW DUH BRRNQJ VR P RYH | RIZ DUG Z VKK | X@ HTXLSSLQ) VKH VSDFH DQG

PD[PLLQ X\H Rl VWH QHZ ® FRQMXFVMG | DFLOW

: 9* (6 KDV D GHFDGHV ®RQJ KIMRUY Rl FXUDWQ) VDP SGIV FREHFWG | IRP FRDO

P LQIQ) RSHWDWMRQV DQG WWH : 9* (6 FRDOVDP S® LHSRWWRU KRGV RYHU

\DP S®V $GGIMRQD@ DV FRDOP LOHV F&RVH WKH VXEVXU DFH GRFDVIRQV Z KHUH VKH
\DP S®V Z HIH FRAYFWAG DUH LODFFHWE®! P LOHV DUH HIVKHUI GRRGHG SRWVFGRVXUH
DEDQGRQHG DQG SHWP DQHQ® VHD®IG RUDWH GHWLI QHG VR FRADS\H DV VKH GRQJ Z DD
P LQIQI SUIRFHHGV VKURXJ K VIKH VHDP  7KHUHIRWH \KHVH P DVWUDQY |RWP D
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UHSUHVHQUIDVAYH VDP S® VHWWDWFDQQRWEH IHS@FDWAG : 9* (6 LV LQ VH SUIRFHW R
SUHVHUINQI VIKHVH VDP SBHV 1Q SOWAE FRQUDLOHLY VKDWZ LEVHEXUH® WRUH WKH

JHR®J LEDOVDP S®IV DQG SURYIGH D P RUH HDV® DFFHVWE® FRGHFMRQ : 9* (6 KDV
SWIRSRVHG VR WDQMHU Rl VKLY DWUWN FREBIFVIRQ VR QHZ ® SXUFKDVHG
FRODIQHY $GGIMRQD® : 9* (6 Z LOEH SKRVRJ WDSKLQ) VE R P RUH FRUHV \KDW

H[ WAQG WKURXJ K VIKH FRDOP HDVXUHV DQG KDYH EHHQ XVHG LQ FUMFDOP LOHWDY
UHVHDUFK

1SPKDU . BZ . BZ

$ VER \ HDUSURMIFWEHJ DQLQ 0 D\ WDWZ LEDGGHW VHYHWDOGHHGV VR
SUHVHUYH DQG P DNH DFFHWE® J HRARI LEDOGDVD 2 YHLD@ M| VRVIDOVXESURMIFW Z LD
EH XQGHUBNHQE) : 9* (6 SHUWRQQHO 7ZR Rl VKHVH FUMFDOP LQHUDOVDP S®
SUHVHUDWRQ DQG FRUH SKRVRI WDSK\  DUH FRQAQXDRQY VR WWH RQIRLQI SURMIFW
GHVFUEHG DERYH 7KHVH FRQAQXDVIRQY Z LODARZ | RUD @W HUSHUFHQ/DI H RI
KRGLQI V VR EH SUIHVHUYHG DQG P RUH DFFHVWE®

,Q DGGIMRQ VR VKH FROAQXIQ] SIRMIFW : 9* (6 KDV FRP P HQFHG Z RINRQ P XGAS®
| LRQV VR ERVIK WDQV HUGDVID | IRP ®1J DF\ | RUP DW VR P RGHLD | RUP DW DV Z H@DV
DFTXLLH QHZ GDVD | LIRP ®iJDF\ JHR®JLFDOVDP SV ) LWW: 9* (6 KDV DQ H IMALY
~0 LOH ,QRWPP DWRQ' DVIDEDH 6\\AP ™0 ' 6 VKDWFRQ/DLQV LQ RUP DURQ DERXW
VSHFLLE PLOHVIQ: HWB LLILQD 7KLV VWP FRQBLOV LQI RUP DRQ VIXFK DV
@RFDVIRQ FRPSDQ QDPH PLQH QDPH SHUWP IMQXP EHU DQG VU HWG FRDOEHG
$GGMRQD® P DQ HQMHV LQ VKLV VA WAP KDYH P LQH P DS LP DJ HV Z VK DWRFLDWMAG
FRDOVKLENGHW HBIYDMRQ GDVID DQG RVKHULP SRUBQAI HRARI LE QRVIAV ' HVDLY RQ
PDQ Rl WKHVH LP DJHV DWH LGB LE®! EHFDXVH H\ Z HUH RUJ LQD@ \FDQQHG DWIRZ
UHVROMRQ I WRP PIFWRIL® : 9* (6 UHTXHWHG I XQGV VR SXUFKDVH DQ DSHUXH
FDWG P LFWRIL® VFDQQHUVR SURGXFH KL K UHVROMRQ LP DI HV Rl VKHVH DSHUXWH
FDWGV 7KHUH DWH RYHU DSHUXWH FDUGV IQWKH @ 9* (6 FRAIFURQ WLV
SURSRVHG VKDWVIKH VHBIFWKAG LP DJ HV EH VEFDQQHG VR UHFRUG VKH GDVD | UIRP VIKH
DSHUXWH FDUGV

6HFRQG : 9* (6 FXWDWAV ERVK SK\ MEFDOVDP S®V DQG GLI VIDOGDVID DMWRFLDVMG Z LV
VKRVH VDP S®V 7R P DNH ViKH FREBIFIRQV RI ERVIK P RUH SXEQF® DFFHVWIE®! : 9* (6
Z LGEH FRQMXFWQJ D GDVIDEDVH RI DYDLIDE® VDP SBIV DQG GDVID DQG FUHDW DQ
LOMUDFYH P DS Z HE VHUEH | RUHQG XVHLY VIR DFFHW ERVIK WWH LOYHQURY DQG VKH
GDVD ' DV LV DYDIDE® | IRP D Z LGH YDUHW RI VRXUFHV DQG LOFOXGHV H[ SHOUYH
\DP S®I DQDOMY FRQGXFWAG E\ LQGXWM SDWZHW VKDWDH QRZ SXEQF® DYDLIDE®

7KUWG : 9* (6 SIHYIRXV® HWDEQKHG VIKH GLJ VDO LDP HZ RINRI D FRP SUHKHQUYH
LOYHQRY DQG P RGHW GDVIDEDVH RI B4 DF\ FRDOVDP S®IV DQG FKHP IMA# GDVD 7KLY
HI 1 RUAP RGHLQ] HG D SRWRQRI D VXEVWDQADOFRDOFKHP MM GDVIDEDVH FRQMLALQ]
J UHDVMIUVKDQ DQDOWHV DQG RYHU SK\ IFDOVDP S®N ViKH P DNRUW R

Z KIFK Z HUH FREGBIFWMG | IRP H[ SRWDVRY GUAIQ]  DFWYH XQGHW LRXQG P LQQ]
RSHWDWRQV RURWHUIIH@ Z RIN ,Q VKLV SRUARQ : 9* (6 | RFXVHG RQ VKH P DNRUDQG
WDFH H®IP HQAJ HRFKHP LEDOGDVID 7KLV GDVIDEDVH Z DV SUHYIRXV® FRP SLBIG LQ

QXP HIRXV VDEX@UDQG GRFXP HOWM LBV 1O XQUXSSRUMG | RWP DW DQG Z DV QRW
QONHG VR LQ RWP DMRQ RQ \DP S®i DYDLDEIMW $ FRP SUIHKHQUYH P RGHUQ DWRQ R
WHVH GDVID Z DV FRQGXFWIG XMQJ DQ 2 WDF®! FLRW QONHG VIDE®! EDVHG LOWAU DFH
IRFXVQ] RQ P DNRUDQG VWDFH H®IP HQAD HRFKHP A ,Q WKLY FXUHQASURMIFW
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© 9* (6 Z LOFRQAQXH ViH P RGHUQ] DWRQ Rl VIKH GDVDEDVH LQFOXGLQ) DGGLVMRQDO
GDVID DQG DQDOVHY QRWSUIHYIRXVO LQFOXGHG  SUR] LP DV DQG X®WP D\ DQDOMY  $
Z HE EDVHG LQMU DFH Z L@DAR EH FUHDWG Z KHUH VKLY GDVID FDQ EH VHDUFKHG E\
LOGIIGXDORUP XGAS® YDUDE®N & RP SGMRQ Rl WLV Z RUIN Z RX@ P DN VIKH | LWV
WP H P XFK RI Y GDVd DQG DWRFLDVWKG | LBV Z RX@ EH DYDLDE®! VIR VKH SXEQE YLD
WH: 9* (6 ZHEVW

/DVW® : 9* (6 ZLOWHQG GLMOFWAVDP SOV VR WWH 86* 6 * HRFKHP LFDO

/ DERIDVRY | RUQHZ DQDOVHV VR | XWKHUWKH XQGHUABQGLQ) RI FUMFDOP LQHWDO
UHVRXUFHV LQ WH UIRFNV RI : HAAQ LI LD 7KHVH VDP SO LHVXQV Z LOEH FRP SGIVHAO
QHZ DQDOWHV VKDWZ LAODGG VR D J URZ LQJ GDVBVHWRI FUVFDOP LQHUDOSRWQADOLQ
VWH WA 7KHVH DQDOVHV Z LOEH SXEQF® DYDLDE® DQG DGGHG VR ViKH QDVIRQDO
FUMFDOP LQHWDY GDVIVHW

. U8 &45 3&( *0/ " - $" 3#0/ H B 5*7& . 3$*

7KLV SURMIFWFRQAQXHV WH Z RINRI VKH P X@I. GHFDGDOO LGZ HVAG HJ LRQDOS: DUERQ

6 HT XHWADMRQ 3DWAHUKLS E\ FRP ELQQI |RUFHV Z LV VKH 0 LGZ HVWF HR®RJ LF
&DUERQ 6 VRWDJIH SWRI WP 1Q FRRSHWDVRQ Z LK WDV J HRERJ LEDOVXUH\ V DQG RVIKHU
WONHKRGHW IWIRP \WDVKAV LQ WKH $VDQAF DQG 0 LGZ HAHI LIRQV 7KH J RDORI ViKH
SURMIFWLY GIYHWDJ LQJ NQRZ B1GJ H J DLOHG KURXJ K K\ GUIRFDUERQ H[ SRWDVIRQ R
LGHQAI\ UHVHUYRLLY DP HQDE®! VIR FDUERQ FDSVWUH X} DURQ DQG WRWDIH & & 86

5 HVHUYRLUHYDODMRQ L DFFRP SQKHG E\ GHILQQ) HJ LRQDOFDUERQ WRWDJ H

I WPV FROMXFVQ) GHVDLBIG J HR®RJI LF P RGHY DQG SDFNDJ LQJ VIMFKQLEDOUHVX GV
IQWH IRWP RI VHDUFKDE® GDVDEDVHV PDSV DQG ZHE SDIHV 2 YHU  JHR®RILF
@\ HW Z HWH DJ J UHJ DWAG LOR DQ LOMDFYH P DS DSSQFDVRQ GXUQJ )< Z WK

| XWUH Z RN | RFXVHG RQ WHILQQJ P DS GDVD DQG DGGLQ) Z HO®J GDVD UHI HUIHQFH
@RFDWRQV

7DU HW LQ VKH $ SSDOFKLDQ %DMQ LOFOGH \KDARZ GHSGMAG RLOI LHGV | RU
HQOKDQFHG K\ GIRFDUERQ IHFRYHU DQG HYHOWDOS2 WRWDIH YD &2 I®RG GHHS
VDACH HVHUYRLLY RUD FRP ELCDVRQRI ERVK | RUWBFNHG™MRIDI H  7KH SURMIFWLY
IXQGHG E\ WMH 8 6 ' HSDUWR HOARI ( QHU\ LQ RQ) WDQGLQ) SDUAHUKLS Z LW
YDWH@ 0 HP RUDO, QUMMM

7KL SIRMIFWLY [ XQGHG E\ WH' HSWRI (QHU\ ' 2 ( Z MK D IRFXV RQ FDUEERQ
FDSWXWH XWIM DMRQ DQG WRWDIH &&86 SWRMFW DQG IHWHDWFK 0 5&, VD
FRAERWMRQ Rl WWH VZ R |R@RZ L RU DQJ DMRQV 5HJ LIRQDO& DUERQ 6 HT XHVADWRQ
SDWHUKLSY 5&63V —WH_0 LGZ HWAS HJ IRQDO& DUERQ 6 HTXHWAMDMRQ 3 DWAHUKLS
05&63 GG E\ YOWH@ DQG WKH_ 0 LGZ HWW HR®RJ LF 6 HT XHWADWRQ & ROVRWAKP

0* 6&

3UP DU WRWDJH VDU HW LQ ViKH 0 5& , UHJ LRQ LOFOXGH GHSGMAG SHWRGIXP | LHGV
DQG VDAQQH DT XU HWY Z WK IHFHQMOQMUHVAMO FDUERQDVM UHVHUYRLLY VDL HW
SRWQAD® FDQ EH FRP ELQHG | RUTWIDFNHG™ARWDI H SIRYIGLQ) P XGI5G1 WRWDJ H
RSWRQV | RUSDWAFX@UJ HRI WDSKLF DUHDV ' XUQJ )< DQ H WAQUYH LHSRUAZ DV
Z UMWMIQ GHVDLAQ) 0 5& , UIHVHDUFK EDVHG RQ & DUERQ 6\ WHP V RUUHVHUYRIU FDSWRFN
SDUY ' XUQJ )<  Z RINFROAQXHG RQWH 0 5&, ,QMWDFWYH 0 DS Z KIFK SUIRYIGHV
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0 5&, LHVHDUFKHW DFFHW VR RYHU P DSV ) RFXV Z DVRQVXP P DU] LQ) ®RJ DQG
FRUH GDVD | RUSRWMQADOWRWDJ H VDL HW GHYHERSLQ) IMWWP DS VRRY DQG
GRFXP HQAQJ P DSV

e YDMF JHR®JLF DQG LOWFWYW GDVID Z HUH DWHP E®IG | RUYDURXV VAV DFLRW
WH 0 5&, HJIRQ LOFOGLQ) VE R VAV LQ : HWB LI LQID | RUGHVBLBIG J HR®RJ LF
PRGHOY LQWFWMW DQDOMY DQG IHVHUYRIUMP X@WMRQ * HR@RJ LF P RGHY Z HWH
EXLOM RUERWK : 9 WMV DQG SUH@P LODW FDUERQ WRWDJI H YROP HV Z HUH
HWP DG ,Q DGGIMRQ LQWFWMW Z DV DQDO] HG ) XUWHWP RUH D P XU\ HDU
LQWFVIRQ DQG WRUWDJ H VP XMWRQ Z DV FROGXFWG |RURCH Rl WMH : 9 VAV VR
PRGHO&2  LQWFRQ DQG P LJ IDMRQ VKURXJ K VWH Vi WP HYDODW WDSSLQJ
PHFKDQWP V DQG WHI LOH WRWDJI H YROXP HV HWIP DIV DQDOMY DQG IHVHUYRLU
P XOWRQ

e $ SUIHHQDVRQ Z DV J LYHQ D\WWH DQQXDO$ P HUFDQ $ WRFLIDWRQ Rl 3HWRGIXP
* HRRIMV $$3* &DUERQ&DSWIH 8D DURQ DQG 6VRWDIH &&86
&RQHHQFH ™' HILQQ) &&86 LQVKH 0 LGZ HW 1 RUMHDWW & RDWROSDLQ DQG
1 RUKHDWZ [ 1VKRIH 86$—$ YRWRP V8S $ SSURDFK ™

45 %$& 563: 108 &3 1-"/5 $11 * *5* 5*7&38&4&" 3%) (3"/5

7KLV RQIRIQI SLIRMIFWZ LAOGHS®\ P RGXMUKLI K SIHWXWH | XLGL] HG EHG FRP EXWIRQ
SRZ HUJ HQHWDMRQ XD} LQJ Z DWW FRDODQG ELRP DW DV | HHGWRFNY Z MK RQ MM
FDUERQ FDSVWUH FDSDEIMAHV

) XQGLQJ LVIWRP WMH 8 6 ' HSDWR HOARI ( QHU\ Z KL®I UIHVHDUFK LV FRQGXFWMG E\
YDWH@ 0 HP RUDO,QMIXWM & DUERQ 6 ROMRQV //& DQG ERVK WMH 3HQQW ODQD
DQG : HWAR LI LQID J HRARJ LEDOVXUYH\ V LQ FROWQFVIRQ Z WK LOGXVW  SDUAIHU& RQVRO
( QHU\

Q)< VKH SIRMIFWMADP HYDODWAG P XGIS®! VIV LQ 3HQOM ODQD DQG : HW
9 LLJ QD LQ SWR P LW VR & RQVRGV YDLBA 0 LOH FRP SO Z WK | RUP DMRQV SLRVSHFVIH
IRUWMRIDIHRI &2 ' HHS JHRSK\ LFDO®J V DQG UHJ [RQDOVE R GLP HQURQDO
VHL\P [F @QHV DUH EHIQ) HYDODWMG 6 1WA VSHFL LF RFDWRQV DQG VIKHLUP RVW
SWRVSHFWYH J HR®J LFDOI RUP DWRQV Z HUH SLRSRVHG | RUI XUMHULQYHVAI DRQ

Ve 1«°5 8NfFI ¢ &ééi MF‘! T e 0 @&
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© 9* (6 FRP SGMAV QHZ JHR®RJILF PDSSLQ) 1Q: HWAL LI LAID DQOXD@  7KH UHVXGAQJ
P DSV DQG DWRFLDWG GDVID VHUYH DV SUIRGXFW VR XQGHUMDQG VKH J HR®RI\ RI ViKH
WM P RUH | X@ DWWH VXUDFH : 9* (6 KDV EHHQ SURGXFLQJ JHR®J LF P DSV IQFH
WH VXU >V FUHDWRQ LQ 7KURXJI K WP H DQG Z MK QHZ ® FRAEHIFVMIG GDVID \VKH
JRDOLY VR FUHDWM P RUH GHVDLGBIG P DSSLQJ Rl VIKH JHR®&RJ\ RI VIKH WDV : 9* (6
FXUHQ® SURGXFHV P DSV DW VFD®! LQ FROWQFVIRQ Z VK \WH 8 6

* HRARJ LFDOB XWUH\ >V 67$7( 0 $3 3LRIWDP 7KLV SIRIWP LV D SDUMRI WWH 1 DURQDO
& RRSHWDWYH * HR®J LF 0 DSSLQJ 3WRJ WP DQG SDUADOI XQGLQI LV VHFXUHG VIKURXI K
WH 1 DURQDO* HR®RJ LF 0 DSSLQI] $FW 7KH SWRIWDP LV D SDWQHUAKLS EHVE HHQ VKH

8 6 * HR®RJLFDOBXUH VKH $\WRFIDURQRI 6V * HRGRI MV DQG 6 VDA

* HR®RJLFDOBXUH\V ) XQGIQJ VD P DVFK EHVEZ HHQ: 9* (6 DQG \WKH 8 6

* HRRJILFDOBXUH\ : 9* (6 FROAQXHV VR H[ SDQG VKH SWRIWDP 1Q: HWAO LI LQID R
J HQHWDWHA FRYHWDJIH Rl P RUH DUHDV Z IMKLQ VH WDV

45" 5& "1

$0. 1-8&58%130 +&$ 54

0 DSV DQG LHSRUV | RUWKH $VEXU & RUIDAMDM! /HZ VEXW DQG : LADP VEXU
TXDGWDQI BV DV Z HODV D SRMRQ Rl VIKH 5 RQFHYHWM TXDGUDQI ®f LQ* UIHHQEUHU
&RXQN Z HIH GHOYHIHG VR VH 8 6 * HR®RJLFDOBXUH\ 67$7( 0 $3 SURIWDP Q

6 HSWAP EHU DQG SXE@KHG DV: 9* (6 2 SHQ) LB 5HSRUV 7KH\ DUH DYDLIDE®
DV SDSHUP DSV 3' ) LGNV DQG JHRJWDSKLE LQ RWP DARQVIVMP V * |6
JHRGDVDEDVHV $GGIMRQD@ D QHZ FRP SRQHQNWH 8 6 * HRIWDP HZ RUIN,QUDH
ZRUWVRZ DGV VHDP ®\W ' DQG ' P DSSLQ) | RUKH QDVRQ 8 QGHUVKLY

FRP SRQHQW: 9* (6 GH@YHWHG D FRP SIMWRQ P DS Rl VKH : HWAO LLJ LOID SRUARQ R
WH +DJ HUAMRZ Q P DSSLQJ DUHD DQG KDV EHHQ Z RINQJ VR XSGDWH
GDVIDEDVHV DQG FRUHFWHGIH P DVFKLQJ LMXHV DFLRW P DS ERXQGDUHVY

" $5*7&130 +&$ 54

: 9% (6 XWI HG D FKDQIH VR VIKH 67$7( 0 $3 SURJWDP DQQRXQFHP HQAD@RZ LQJ | RU
SURSRVHG SURMIFW RYHUD VE R \ HDUWP HI LDP H DVKHUVKDQ VKH SUHYLRXYV RQH \ HDU
SHURG Rl SHURWP DQFH $OR GXUQJ WLV P DSSIQI F\F®i: 9* (6 ZDVILQD® DE®
VR PRYH EH\RQG &2 9, IHDWAG GIMXSVRQV LQVIKH 67$7( 0 $3 SIRIWDP Q) <

© 9% (6 WHFHLYHG QRW LFDWRQRI SDUADOI XQGLQJI 1Q $SUO VR SURFHHG Z IV

P DSSLQI 1Q VIKUHH GLI | HIHQADUHDV Rl VKH WDV Z VK D VE R \ HDUSRMIFWEH LOQLQJ
6 HSWAP EHU - RINEHJ DQ RQ | LYH | X@DQG VHYHQ SDWADO

TXDGWDQ GV )LIXH  1Q* WHHQEUHU 0 DUKD@ 0 HUFHU 3UHWRQ DQG 6XP P HWY/
FRXQAHV ) XQ@TXDGLDQ) GV LOFOXGHG LQ WL VHUHV DUH %8 DQGROVAB YAXFHVIRQ

0 L@ ' DZVRQ 0 DNRUMGD DQG 0 RXQGWIL@B 3RWRQVRI VKH $ GHURQ ) RUHV LA
) RUAMBSUQI * UHHQVLAH 3HWUARZ Q DQG 1 DURZ V TXDGWDQ BV 1Q * IHHQEUHU

0 HUFHU DQG 6 XP P HWY FRXQAHV DUH DOR LOFOXGHG 0 DSV Z LOEH FRP SGMAG DQG
GHOYHWHG Q) <
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Status of STATEMAP and
other Bedrock Mapping
- Majorsville
WV part of Frie‘nd’sville Cresaptown,
Cumberland
j —= = | L
PanuNd_ - ﬂ ] ‘/ |
[ LT J ;[V% % £ ]
[ 2 = ~ |
o LA T, HINEEErG
| —> $’\’4 rAsbury, S N iL
i R JA Dilinesaammr | | |/ \Rﬁ Submitted
R h—— er portion { ) | A | Onego
. WL/ e P N n Progress
L (L0as! 75< N XL sj l
i = Future Mappin
L %r_ Al | |Future Mapping
SEBCUNE J [ Mapped
)
RSV 4 ___|Unmapped
L
[ Lt
).~ 85(

$ GGIMRQDOI XQGLQI Z DV IHT XHWHG VR [P SIRYH SUHYIRXV® SXEQMKHG J HRMRJ LE P DSV
E\ HGJH P DWKLQ GLJ IMDOGDVIDEDVH XSGDWWV DGGIHWQI J HRARI LEDE Gl | LEXQV
SUREGIP DUHDV YID | RFXVHG | lH@ Z RUIN DQG XMQJ QHZ ® DYDLDME®1 /1! $5 LP DIHUY

8 QGHUWKH 8 6 * HRIWDP HZ RIN,QMDWYH \WWH VXUH\ LV Z RINQI VR EXLGS VHDP GIW
HGIH P DVRKHG JHR®J\ RU DQJ HG E\ VKHHW 7KLV LOFOXGHV VKH
© 9 SRURQRI VKH & XP EHUDQG DQG ) IROASR\DO NP DS DUHDV & RQYHWMRQ VR
WH QHZ ® IHTXILHG 8 6 * HR@RJ LFDOB XUH\ »V * HR®RILF 0 DS 6FKHP D * HO 6

GLJ VDOP DS GDVIDEDVH | RUP DWLY LQ SWRI IHW 7KLY GDVIDEDVH | RUP DWKDV P DQ\

FRP S®{ MHV DQG Z LGEH P DQGDVRY | RUD@I XVXH P DS VXEP DMMRQV VR ViKH 8 6

* HRRJILFDOGXWH ) LOD@ : 9* (6 LVZ RINQI Z LW VXURXQGLQ) WIDVIAV VR GHYH@®RS
D GWDI WFRRSHWDWYH LOMUADWA VXU LELDOP DSSLQJ | UDP HZ RN | RUFUHDWQI VHDP GIW
$ SSDMFKLDQ VXU LFIDOJ HR®RI\ P DS GDVIDEDVHV DFLRW WV @QHV DQG D GLDI W
FRRSHWDWYH IHSRUARI EHVWSIDFWEHV | RU$ SSDMFKLDQ VXU LELDOP DSSLQJ

130104&%130 +&$ 54

7KH SWRIWDP DQQRXQFHP HQM URP ViKH 67$7( 0 $3 SURJWDP Z DV LHBIDVHG LQ
2 FVREHU DQG ViKH DQQXDOP HHWQJ Rl WWH 67$7( 0 $3 $GYIMRU &RP P WHH D
JWRXS Rl LQGGXW DFDGHP D DQG J RYHUP HOASWRI HWMIRQDE Z DV KH@ YLLIXD@ LQ
1 RYHP EHU © 9% (6 SHWRQUHOSIHVHQMG SIRSRVHG P DSSLQI DUHDVIQ: HW
9WILQD $ VR \ HDUSIRMIFWZ DV VXEP WMMG DQG UHFHLYHG QRWFH RI 1XQGLQ) VR
FRP SOM PDSSLQJ Rl VKUHH | X@TXDGWDQI GV 2 QHIR 5DIQH@ DQG
5XSHUWV DQG VE R SDUADOTXDGUDQI BV & UHVDSVRZ Q DQG & XP EHUDQG LQ) D\ HWM
* LHHQEUHU 0 LOHWDO DQG 3HQGBVRQ FRXQAHV 7KLY Z RN Z LAOEHJ LQ LQ 6 HSWAP EHU
1O DGGIMRQ VR VKH QHZ P DSSLQ) FRP SLIMMRQV Rl ViKH ) LHGHUFN DQG
ORUDQRZQ NPDS DIHDV D®RQJ Z MK D FRP SIOVRQRI M| TXDGWDQI BV 1Q
0 HUFHU& RXQW

(@}
o
™
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6 HYHUDOW D@DQG P HGLXP M] HG SIRMIFW Z HWH DFFRP S@QWKHG Q) <

e 2YHU WHHVZHWH WHP RYHG [ RP WKH SURSHWV VKDWMKUHDVMQHG EXLEBLQI V RU
RVIKHULQ! LDVWAXFWUH

e 0 DLQ YHUAFDOWMHOVXSSRUMEHDP Z DV IHS@FHG XQGHUHDVIK VIKH $ FVAYIVIHY
UXLAELQ) GHFN

e 0 XFK Rl VKH H VIURUR!I VKH $ FVWIMHV 9%X(GBLQ) Z DV SDIOWAG

¢, QMURUEDVHP HOARI $ FWYMHV 9%XIGBLQ) Z DV FRQYHWMG LQ/R FGIDQ WRWDJ H
DUHD | RUKIM/RUF FRDOVDP SGIV

e * DWDJH ZDVWHRRIHG E\ WDI| |RARZ LQJ Z LQGWRWP GDP DJH

¢ 6HFXUW FDP HWD XSJWDGH DGGHG QHZ FDP HWDV VR SIRSHUV

*'03. "5*0/ 4&37*$ &4

"11-*$"5*0/ 4

7KH QHZ LOMWDFWYH * HRRJLF 0 DS Rl : HW\R LLI LQID LV FXUHQW DYDLDE® DQG

FDQ EH DFFHWHG RQ RXUZ HEMWW  9DVHG RQ VKH \FD®! 6 VDWW * HR®RJ LF

0DS RWLD@ SXEMKHG LQ WL H ZRIHG H GHWJ QHG VSDVIDOGDVDEDH
P RGH®IG LQVKH 86* 6 * HRERILF 0 DS 6FKHPD * (06 FRUHFWD UHSUHVHQN \WH
RWJ LCDOSDSHUP DS ) RUWKH | LWAMMP H XVHWY FDQ H[ SGUH DQG GRZ QERDG VSDVDO

| LBV | HDWUQI 5RFN8 QW LQ* HRGRILF $IHV ,J QGHRXV ,QAXMRQV ) DXV $ QAFQQHV
DQG 6\ QFACHV DQG & RQMFWDQG YRXQGDUY / LOHV

7KH QHZ RQ@OH VHO VHUMFH : 9 * HRGRJLF ' DVD ([ SRIHUDQG ' RZ QRDG $ FFHW
SHTXHW) RUP \WHDP @QHV FXWRP HWY DELOW VR LHVHDUFK DQG REVIDLQ VSDMDOGDVD
DYDLDE®! | RUVKH YDURXV DQG QXP HIRXV J HR®RJ IF SXEQFDVIRQV SURYLGHG E\

© 9% (6 6LOFH WH LRORXWRQ $XJ XW WLV FGRXG EDVHG GDVD LHSRVVRU
DQG DSS@FDVIRQ KDV DXVIRP DWED@ VHWLEHG GDVID DFFHW UHT XHW Z KL®

WP XADOHRXVO @] JLQ) FXWRP HULQ RUP DMRQ DQG XVDJ H GHVFUSMRQV Rl VKH GDVD

L]
(@}
o
>
=
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Description of Customers Use of the Data

My personnel
use 0.52%

My persona

use 30.73%

A public
sector agency

14.06%

A class
project
18.23%

A non profit

organization
3.65%

A private
sector
company

32.81%

7KH DXVRRP DWAG FRDOVHDP DQG FRDOP LQAQJ VSDWDOGDWD HTXHWM RWP DQG FBRXG
EDWHG GDW GH@YHY DFFHW Z DV H[ SDQGHG ) RUWH FXUHQMHSRWALY] SHURG
FXWRP HUMHWFH WIHT XHWV Z HIH SIRFHWHG

Humber of Diata Cownload Requests

150

Pﬂq"ms For Datas Not Listed As Downloadable

11

¥ ol Reguehy

R-\.
* f\ﬁ

Use Data Was Acguined For

7 - - [ r '.'.‘.
\HI‘.\.. -iL e med J.': -4 \\“-/L--ILI‘-. - -LI \I:‘\I-. -L/.\\-‘-"'l‘ ame ...—...l—.--.... ."/.;
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e $ORIO JDVZHWIQ: HWOLWIILAD LQFOGLQ 0 DUFHOXV) RUP DIRQ DQG 8 WFD
6 KD®! 3@\ V GDVID XSGDWHAG

e /IMKRVADWI WDSK\ RI 0 LGG® DQG 8 SSHU' HYRQDQ 2 WDQF 5LFK 6 KDV
XSGDWMG

e : HWWLILQD 8 QGHU LRXQG DQG 6 XUDFH 0 LQQJ LOWMDFYH P DSSLQ) @\ HWY/
XSGDWAG

e ([ SDOMRQRI WKH & RDOYHG 0 DSSLQ) 3 RMIFWGDVD KRAELQI V LOFRISRIDMG

o $QGRWHY WHHKWB PV ZYIVZ YOHWHGX

)" 398 " 3&"/ %40'58 " 3&4611035'03 0" " *$&"/ %' *& %" $5*7 *5*&4

s 2 EVDLOHG IXQGLQ) IRUD ' H@BRZ HY GIH 5 6 HUHUZ KLFK Z LG DFLOVIVIA ViKH
GLJ MDOWRWDIH Rl DQG SXEQF DFFHW VR IHFRLGV SIRFHWHG WKURXJ K YDURXV
GDVID SUHVHUDVIRQ SURMIFW SHURWP HG Z Vi iKH 86* 6

¢ ([ SDQGHG ViKH HOMLSUVH BGIYHOJ HR®RJ LF GDVIDEDVH EDVHG RQ VIKH QDWRQDO
86* 6 * HO 6 GDVID P RGHOSIRYIGIQJ | RUVKH | LWAMAP H D FRP SUHKHQWYH
GDVIVHWRI DA@SWHYIRXV JHR®RJ LF P DSSLQI SURMIFW P DGH DYDL@ME®! | IRP RQH
@RFDVIRQ

¢ 8MQJ \KH OWIMMHBIDWH Rl WDV ZIGH P HWIUKLI K UAVROMRQ/ L $5 LP DI HUY
RQ GHW/RS Z RINVIDMRQV DV Z H@DV P REL®! P DSSLQJ GHYLFHV DRQJ Z WK GLLHFW
REVHUDVRQ VR LGHQAI\ SIHYIRX\VOD KIGGHQ @QGI RWP V

¢ &ROAQXLQ) VR DGYDQFH SIRFHWIQI FDSDELDAHY | RUH WHP HO @UH KLIK
UIHVROMRQIPDJHU /1° $5 GDVBDVHW

¢ 3WRYIGLQJ VXSSRUMRUWDI | Z KR DUH YLLXD@® DWHQGLQ) P HHWQIV Z RINVKRSV
DQG FRQ HIHQFHV LOFOXGLQI VIKH * HRARJLF 0 DSSLQJ ) RIKP ' LJ IMDOO DSSLQJ
7HFKQTXHV DQG FRUHVSRQGLQ) Z RUINKRSV Z VK RIKHUWVM DQG | HGHUDO
JHR®J LF P DSSHWY DQG * ,6 SURI HWIRQDY

e $WMAQI P DSSHW DSSO® QHZ WAFKQTXHV KDUSZ DUIH DQG P HWMRGV VR FRABIFW
DQG XV H GLJ VDOGDVD LQ WWH | LH@

« 6VDQGDUE] LQ) GDVID FREBIFRQ Z WK KDQGKHT P DSSLQ) XQW DQG GHYH®RSLQ]
GDVID HQAI 1RV XVQI EXLOVIQ * 36 WAFKQRERJ\ DQG | IH@ SKRVRI WDSK\ 7KLV
DQ@RZ V P DSSHW/ VR DFTXLLH DQG LOWAJ UDVId GDVID LQ D P RUH i WP DVIF P DQQHU

0653&" $) "/ %( &04$*& $&&HS" 5*0/

. 64686.

6 HYHWDOI RWLY Z HUH GRQDWKAG | LIRP VRXWZ HW Q1 QG LOFOXGLQI DP P RQWMAV
XUFKLQV DQG DQ LFKVK\ RVDXUYHWMEWD  7KHVH | RO KDYH EHHQ DGGHG VR ViKH
FROYIFVIRQ DQG KHS FRQMEXVA VR RXWHDFK SURJ WDP VE\ KDYLQI QHZ GLVSM\ VIRU
WH P XVHXP DQG DARZ LQJ | RUGDVID FREBIFURQ DQG DQDOMY Rl VSHFLP HQV | RUWH
DJ HQR\ >V LHVHDUFK LQVIDWYHY $ & DP DUDVDXUXV B DQG VKH ' HLQRVXFKXV VNX@DUWH
VE R QHZ H[ KLELW WMDWDWH FXUHQ® RQ GMVSM\  7KH 7UFHWDVRSY VNX@Z DV VZ WRKHG
IRUVKH G VR EUQ] VRP HWKLQJ GLI I HIHQAWR VIKH P XVHXP  $ GGIMRQD@ D 6P LARGRQ
| VD@V VNHBMDO 6 DEHU VRRWHG FDW UHS@FED KDV EHHQ DGGHG DV Z H@DV D WKHO
WDWZ DV EXLOWR GL\SD\ LW

Ve 1«°5 8NfFI ¢ &ééi MF’ MO LAY
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0 RWH JURXSV DIH YIMMQ WH P XVHXP  LOFOXGLQ) VFKRRQJ LIRXSV VFRXW DQG 0 DWHU
1 DWID@MW DV Z HDV WMH RFFDMRQDOVRXUMARUGRFDOZ KR WRSV LQ VR YMWWAKH
VXUH\ >V | DFLOAHY 7R LQFUHDVH RXUJ HRVELHQFH HGXFDMRQDORXWHDFK LQWADWYHY D
"WDZ -HIl DO HID®RQ[ MIIHURAL : 95V WD | RMO FROMWZ DV KHG | RU.
IXGHOA DFLRW VKH WD Z K iKH Z LOQHUJ HWAQY WMHLUGLDZ LQJ RQ P XVHXP

P HUFKDQGVH ,Q DGGIMRQ VR VIKLY Z H KRWMIG JURXSVILRP : 9 ' HSDWR HOARI

1 DWWDO5 HVRXUFHV 5RFN & DYH ( ®P HQDU 6FKRRO* GIQYLAB! 6VIDWA 8 QLYHUAW
6FKRRORI 6XUH\ RY/ /LYLQJ 2 DNV$FDGHP\ 0 RQAB KDVWDX ( WKV : HVIAB LLJ LQID
$FDGHP\ DQG 1 RUM ( ®P HQDUY 6FKRROWLY SDWM HDU

X E30Ex aXX.«3A ARAX 3

© 9% (6 JHREIIWP HHVZ I WDZ * O0nEN 8@

-HI &RQMWZ IQHU: \DWBKISPDQ R . k
( DWV D®I ( BP HQEBW 6FKRRO = ¢ NI VM O@¢ N na@N 8@

45" 5&1" 3, 7*4** ( ( & -0( *45130( 3" .

7KLV SLIRIWDP LV KRWHG E\ HDFK WDV SDUN LQ FRQXQFVRQ Z IMK VHYHWDO: 9* ( 6
JHR®RI MV Z KR HQW DWIMAQJ LQ SXEQF HGXFDWRQ DQG VSHQGLQI WP H 1Q QCDVXH
) RUHDFK YIMVWFKHGX®IG VIKHUH LV D SUIHVHQUDMRQ DV Z H@DV DQ DFFRP SDQ LQY
QDVXH Z DO HDFK ®iG E\ ViKH YIMMQJ J HRARJ LMV 7KHVH SURI LDP V VRP VP HV VIDNH
SMFH LQ RQH GD\ RUDWH VSHDG RXWRYHUD VE R GD\ SHURG

$ VRVDORI |LYH SURIWDP V Z HUH KH@S DWVKH | REIRZ LQJ WDV SDUNY & DFDSRQ 5HVRUN
6DV 3DIN & DQDDQ 9 DA 6 VDV 3DIN %IDFNZ DWAU) DA 6\VVA 3DWN 7\ J DUN DNH
6DV 3DWN DQG 7Z Q) DAY 6 VDV 3DWN
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) RUWH | LWAMMP H LQ P DQ. \ HDW/ & RQJ UMW DFFHSWKAG DSSQFDRQV | RU

& RQJ IHWMRQD® ' HEBU DWIG 6SHQGIQ) &' 6 WHTXHW DR NQRZ Q DV HDWP DU
7KHVH UHT XHVW UHI GIFWASHQGLQ) QHHGY QRWQHFHWDUD LOFOXGHG LQ ) HGHWDO

I XQGLQ) @QI XDI H EXWDSSQFDE® XQGHUH[ IMAQJ SWIRIWPV : 9* (6 Z DV I RUXQDWM
VR EH LQFOGHG LQ &' 6 IHTXHW ILRP ViKH RI I LFHV Rl 6 HQDVRU& DSIVR DQG 6 HQDVRRU

0 DQFKLQ | RUWH FROQMKXFVIRQRI D QHZ FRUH EXIGBLQ) VR EH FROMXFWAG DWO RQN
& KDWWADX

0653&" $)

6XYH Wi DMMQEHG 1D\D. IGV' D\ 1Q

' HFHP EHUR R KHS SURP RWM

JHRVFIHGFH HOFDWRQDV'Z HODV\KRZ FD\H

| X\MUH SRMQADCFDUHHURSSRUMQWAY 0 [GGBI

DQG KL K VFKRROXYGHQIV Z HIH Z HBRP H \R FKDW

7 WK LGV SUR HWRQD® DG J DIOD EHAMU 3HM 6 XAYDQIURP WH $ SSDDFKIDQ* HRBJIFDO

(O KV D SRIE®! FDUHUSDW DQG BDLD 6 RFLEW FRQEBFMG WH \KUH. VR DWAWZ (W \WH

P RUA DERAMH J HRFLLCEH | LG FUHDWRQDQG P SBP HQMRQR NRW/ARXMK R
&KDUBMRQ : 9 LQWH . DQDZ KD 6\ ) RUAMA7KH
NRW/Z HH R | LELD@® LOWBMIG LQ$XI XMV
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7KH DIHQR\ KDV XQEHWINHQ P DRUQUWDAYHVVR DFKIHYH SD\ HTXIW DP RQ) P LOWD FOMLIHG
DQG H SHIHGFHG SUR HWIRQDY UHI DUEBMWR UDFH UHDI LIRQ J HQGHU VH XDARUHQAMRQ
DWRDARWIQ DIH RUGMDEION +RZ HYHU D P DIRUMKH Z MO RXUBHFXWY H | RW FRQAXHY
VR EH WDVWIKH DI HGR\ RSHIDMVZ WIQ DQRXVEDWG SD\ \FDB! WDWERHY GRADMDPWNRVH
IGFOGQ) |HP DBNVDQG P IGRIMAV Z MIQWH * HRFIHGFH | IHG 7KV IGFOGHVQHZ JIDGXDWMY DV
WH KDYH BDUHG WH FDQVHEXWH P RUH GFUDWYH SRMRQYZ MWIQWH SUYDWIVHRVRU $GMRXIK
JUHDWH | RWDUH EHQ) P DGH R IGFUHDVH SD\ DQG SXYWDQHQG R SD\ IGHTXDOV EXGJ HVW
FROMDIQVUHP DIQ : 9* (6 Z LOFRQADXH R GHYRWM D VHURXY DQG \KWEILGHG H | RWIR HGXFDM
WH FRP P XQW WURXI K RAWHDFK SURI UDP V % LFBHDMQ) NJRZ BIG) H DQG DZ DUHGHWR WH

* HRVFLHQFHVWURX] K WH DI HGF\ sV SUMHGFH Z MQWHVH SURJ UDP \VVWH J RDAV\R WDFK D
JUDMUGYHYW R SHRS®! WHIHE\ FUHDWY) D J BDWUGYHYW LQWH FDQAGDWVZ KR Z WK \R

| LOYDFDQASRVMRYY $VD WIAM DI HF\ LOMID® DQG H WD GMWHP ICDWY) WH Di | ILP DWWH
DRMRQSRIF\ DQG SOQLV 1P SRYBQARUMH \KEFHW R WH VXYH

"8 " 3% 13&4& 5"5*0/4 "/ %16#-*$" 5*0/ 4

"8 " 304
$P HIEDQ$\WREIDWRQR! 6\WA* HRBJ MV $$6* &KDWBV- 0 DNQ$Z DG ) DO
SUMHOMG\R 6X\DQ( 3RRO5D\ 0 YRVZ HD-RKQ7 6DXFHUDQG % &DWH |RUSHHU
UMHZ HG SDSHU UNVHDUFK

(WP DIMVR 1 DWUDCF DVSHVRXUEFHVDQG SHFRYHY (11IEHGR $\WRFIDWG Z W0 DUFHDBV
' HYHBSP HQAQ: HW® LW QD

$ZDGIYHODW  $QOXDC HRBJIEDGBRAHWR $PHIED * 6$ 0 HAWY
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8 6 (QHU\ ,QRWP DMRQ$GP IQMDWRQ (,$ 6SHFIDO0 HHWQ $SUO
3HIP LODY &2 6KD®I 6VRWDIH ,QvHI DMRQV IRU: HWWO LW IQD 3KDWH —
3WRVSHFVIYH 6 VRWDJI H 5 HVRXUFHV

$P HUFDQ $ WRFIDMRQRI 3HARGIXP * HRRIMW $$3* & DUERQ & DSWWH
8V} DURQ DQG 6VRWDIH &&86 &RQHWHQFH $SUO " HIQQ) &&86 1QVIKH
0 LGZ HW 1 RWKHDW & RDWDO3MLQ DQG 1 RUMHDWAR |1\VKRUIH 86$—$ 9RWRP V8 S

$ SSWRDFK

3RWHU3 IHVHQVRQ DWWKH - RLOWE RXVIKHDWHLD 1 RUKHDWHALD * 6$ 6 HFVIRQ 0 HHQJ

IQ5HWRQ 9% LQO0 DUFK 7KH SRWHUVIAB! LV 3VHUGLFKQVMV ELVHUDVRY
$ EXQGDQFH =RQH <HDW/2 Q

$ EVADFWOON

KWBY _ J\VD FRQH] FRP J\D 6(__P HHWQIDSS FJL 3DSHU

3XECEDVRQV

7HFKQFDO5 HSRUV 6 HSVMP EHU 0 LGZ HW\S HJ LRQDOS DIERQ ,QMDWYH 0 5&,

" HILQQI 6XE 5HI IRQDO& DUERQ 6 VRWDJIH & DUERQ 8 WD} DMRQ DQG 6 VRWDJI H
&6 &86 6\\WHMPV

. "161% 584 "/ %16#-*$" 50/ 4
6 QEBUFT

$RQU Z WK DOVWH DQOXDOXSGDWAV WWHWH Z DV D W.J QU LFDQAXSGDW  HSXE@WKLQI RI
VKH V¥ R |RCERZ 1Q) SXEQFDWRQV DQG D JHR®&RJ LF P DS

0’ " #FESPDL ( FPNPHID . BQPGU F " MO BOE 3VDLFS( BQ

2 VBEBOHMWT ( SFFOCSFS$ PVOZ 8 FTU7J3HIOB 3 - +XQN5 5 OF RZH®6

5 WRZQ 6 - +tRWBIU* - OF&QWH 0 6 9XWV ' LJIMDOKDWRIWDSK\ E\ 6 (

* RRGLQJ VWD®l S [ I X@FR®UP DS WKRZ VJHR®I\ DQG
WAKFWXWH WMNH GIS RI : 9 SRUMARQ RQD® 0 DS @\ RXAMOQFXXGHY WADWI WDSKLF
FROXXP Q ®JHQG DQG FIRW VHFURQY 7H WIQ ERRNBIW ~ SDJH * HRFKHP LFDO5 HSRUWV
LOVHWV 6 FDQ DYDLDE® DQG I LBV IRU* ,6

0° " #FESPDL ( FPNPHID . BQPGU F 8 | AF 4VNDI VS 4 QSIOHT BOE +FSYZT 3VO
2 VBESBOHMIT ( SFFOCSFS$PVOZ 8 FTU7JHIOB 3 - +XQN55 0F RZH®
6 - +RWMBIUG 5 %RZQ 0 6 9XWV ' LJLVIDOSDURIWDSK\ E\ 6 ( * RRGLQJ
VFD®! S [ | X@FREUP DS WKRZ V J HR®RJ\ DQG WAKFVXUH
VWINH GIS 0 DS @\ RAWQFOGHV W[ WBUHQG  FLRW VHFVIRQV DQG VWDV WDSKLF
FROPQ SDJH* HRFKHP LEDO5 HSRUMQWHW 6 FDQ DYDLIDE®! DQG | LBV | RU* ,6
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0' #FESPDL ( FPNPHID . BQPGU F " TCVHZ 2 VBESBOHW ( SFFOCSIS
$PVOZ 8 FTU7JHIOB ' / 6SXUHRQ -: 3HWNQV - . 7XGHN 6 ( (O$WNDU
57 7TRK ' LJMDO&DWRIWDSK\ E\ 6 ( * RRGLQY VDB S [

I X@FR®RUP DS WKRZ VJHR®J\ DQG WIKFWWWH WMNH GIS 0 DS @\ RXAWLQFXGHV
GUHQG FWIRW VHFVRQV DQG WADWI WDSKIF FROXXP Q 7H] WLQ ERRNBIW ) LBWV | RU* ,6
DYDLDE®!

0" #FESPDL ( FPNPHIDD . BQ PGU F $ PSOTIBM 2 VBESBOHMF ( SFFOCSFS
$PVOZ 8 FTU7JHIOB 6 ( (O$WKNDU - : 3HINQV - . 7XGHN 3 $ ' LOMWP DQ
3- +XQN' / 6SXUHRQ ' LJWVDO&DWRIWDSK\ E\ 6 ( * RRGLQ

VDB S [ | X@FR®UP DS \KRZ V JHR®RJ\ DQG WVIKFWH VWMNH GLS

0 DS @\ RAWQFOGHY B HQG FLIRW VHFVIRQV DQG WWADWI WDSKLE FROP Q 7H[ WQ
ERRNBW ) LGV | RU* ,6 DYDLDE®

0° #FEPDL ( FPNPHID . BQPGU F -FXJTCVSH 2 VBESBOHW ( SFFOCSFS
$PVOZ 8 FTU7JHIOB - . 7XGHN ( & SKHQEHU ' / 6SXWHRQ 6 ( ( O$VKNDU
3% ' IOMPDQ - : 3HINQV ' LJWVDO&DUWRIWSK\ E\ 6 ( * RRGLQJ

WFD®I S [ | X@FRERUP DS \KRZ V JHR®J\ DQG WKFWILH
VWINH GIS 0 DS @\ RXAWQFOGHY B HQG FLRW VHFVIRQ DQG WWADWI WDSKLE FROP Q
7H[ WLQ ERRNBW ) LBV | RU* ,6 DYDLODE®!

0" #FEPDL ( FPNPHID . BQ PGU F ( FFOCSFS$ PVOZ 1PSUPO PGU F
3PODFWFSLF 2 VBESBOHNE ( SFFOCSFS$ PVOZ 8 FTU7 JHIOB 3 $
"LOMWPDQ 3 - +XQN-. 7XGHN' + ' RFVRU 6 ( (O$\WKNDU ' LJ LVIDO& DURJI LDSK\
E\ 6 ( * RRGLQ WVD® S [ | X@FR®RUP DS \KRZ VV
JHR®RJ\ DQG WAKFWH WUNH GIS 0 DS @\ RXAWQFOXGHY B HQG FLRW VHFIRQ DQG
MDWI WDSKLF FROP Q 7H WQ ERRNDIW ) LBV | RU* ,6 DYDLIDE®

0' #FESPDL ( FPNPHID . BQ PGU F 8 JWBN TCVH 2 VBESBOHN

( SFFOCSFS$PVOZ 8 FTU7JHIOB -: 3HWNQV - . 7XGHN 6 ( (O$WKNDU " /
6SXUHRQ 57 7RIK / $ : RR&ZDW & ) /LGWD\ ' LJIVIDO&DWRIWDSK\ E\ 6 (

* RRGLQY VDB S [ I X@FRARUP DS \WKRZ VJHR®JI\ DQG

WAKFWXWH WMNH GIS 0 DS M\ RXWQFXGHY B HQG  FLRW VHFWRQV DQG
VADWI IDSKIF FROXP Q 7H[ WLQ ERRNBIW) LBV IRU* ,6 DYDLDE®
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West Virginia GIS
GISTc Technical Center
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7KH : HWO W LQID * ,6 7THFKQFDO& HQMU GRFDVKAG LQ WKH ' HSDWR HOARI * HRERI\
DQG * HRIWSK\ : HWAO LLILQD 8 QYHUW SWRVIGHV |RFXV GLLHFVIRQ \WDVMZ LGH
FRRUGLQDWRQ DQG GIDGHUKLS VR XVHW/ Rl J HRJ UDSKLE LQ RWP DURQMVMP V * |6

GLJ IVMDOP DSSLQ) DQG UHP R VHOUQ) Z IMKLQ VKH WIDVA Rl : HVAO LI LAID  7KH & HQWAU
Z DV HWIDEQKHG E\ ([ HFXWH 2 LGHU VR SWRYLGH FRRUGLODVIRQ DQG VMFKQFDO
VXSSRUMO VIKH GHYH&RSP HOAMDOG RSHWDVRQ Rl J HRJ UDSKLE 1Ol RUP DVRQ Vi VWP V
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7KH 3IRSHW 7D[ ' HSDUWR HQAKDV VMH LIHVSROMELOW RI DWHWIQJ : HWAS LW LQID

P LOHWDOH WDFVRQ DQG IHWHUHY 7KLV DFVIMW WHT XUWHY VWH FRADERWWRQ RI

GU I HHQAMWAVBDNHKR@HY/ DQG P HU QI G I HIHQAMGDWID WSHV IWRP D Z LlGH WIDQIH RI
VRXWFHV 7KH WIDWAZ LGH DWHWP HOQMHT XWWHV D FRP SIHKHQUWYH FR@ERWMRQ VR EH
DFFXWDVM VA WHP DWF DQG | DLU

7KH * ,6 6 HFVIRQ SURGXFHV D FRDOWLFNQHW FRQURXUGDVDVHWRQFH D \ HDU W
LOFRUSRUDVAV H[ IMAQI FRDOVKLENQHW DQG QHZ ® FUHDVIAG LOGLYLGXDOVKLENGHW
FRQRXWY | RUHDFK Rl VH FRDOVHDP V LQ ViH 6 VI 7KH UHFHQW® FUHDWWG FRDO

\DP S®I GDVDVHW &6' LV VKH GUANY) GRFDWRQ VIKDWP HDVXUHV WMH VIKLENQHW DQG
GHSW Rl D SDMEX@UWHDP 7KH * ,6 VHFVIRQ FUHDVAV D LDWHUVXU DFH
UHSUHVHODMRQ XMQI VIKHVH SRIQW DV UHI HIHOFH SRIQW 7KHVH DUH XVHG | RUDQ
LOYHUH GIMBDQFH Z HUKWG ,' ©  LOMSROWRQ XVQJ D FRP P RQD DGRSWG

J HRWDVMFDOP RGHO 7KH * ,6 6 HFIRQ GHYH@RSHG D FRQFHSWP RGHOE\ XV.QJ \KH
SDUDP HVAWY DQG LOMISROVRQ XVHG E\ : 9* (6 VR JHQHWDWA D XQURWP VHWRI

J HRVSDWDOHWIQI V' 7KHVH DUH XVHG VR FUHDV VKH IDWAMU@\ HUVXUDFH  7KH WDWWAU
@\ HUVXU DFH | RUHDFK VHDP LV LHVDP S®IG VR D P RUH GHVIDLGIG FH@M] H DQG
UHF@WL LHG VR VKDWWLENQHWHY DUH QM LOFKHV LOFUHP HOW  7KHVH UDWWMLY DUH
WHQ FRQYHUMG LOR SROJRQV DQG WP RRHG 0 XGWS®I @\ HWY VXFK DV WM
ERXQGDY \HDP RXWRS D@P LQQJ DQG HQYLLRQP HQIDOUHWMFVRQV DUH XVHG DV
FRDOQP WVDVIRQ H[ WDFWRQ 7KHVH DUHDV DUH IHP RYHG | IRP ViKH FRQVRXU GDVIVHW DV
HQYLLRQP HQOFRQWDLQN  7KHVH FRQURXLY DUH WHQ FKHFNHG DJ DLOWWAH & 6'
SRIONV E\ SHURW LQJ D VSDVIDONRIOADQG LGHQA\ LQJ DQ. XSSHURUM®RZ HUERXQG
WLENQHW RXV@HY EDVHG RQ VKH &6'  SRIOMMKLENQHWHV

7KH 7D[ * ,6 VHFWIRQ KDV EHHQ Z RINQJ RQ ViKH GHYH®RSP HQARI D FRQVRQGDWMG

i WMP DVE DSSURDFK VIR DMWMAZ VK DQQXDOP LOHIDODMWHWR HQWV 2 XUJ RDOLV VR
FUHDWI D * RRI® 0 DSV IRUO LOHID®Y FRP ELQQ) YDURXV VRXUFHV VIXFK DV SXEQF
RUSURSUHVDY GDVIDVHW UHI DUSBIW Rl WWH M] H Rl WKH | LBV LQ RQH Z HE DSSQFDARQ
7KH Z HE DSS@FDVIRQ | (DP HZ RUIN GHWLJ Q KDV EDMF P LOUMHV Z WK HQRXJ K

| B LELOWV VR VDU HWWH VSHFLLE Gl I HIHQFHV DP RQJ D@QDVWUDOUHVRXUFHY  7KH

LP P HGLDVM EHQHI WLV ViKH YLVXD@ DMRQ Rl LHIMRQUKLSY EHVE HHQ | HGHDODQG WDV
J RYHLOP HOWVEXVMQHW DQG SXEQE  SUMBK HG GDVVHW % X\ LQ) iH Z HE
DSSQFDVRQ SOWRWP  Z H KDYH FHQAD@ HG DFFHW VR ViKH UHT XLLHG GDVIDVHW
7DE®V DUH TXDUWIDE®! (RFDVRQV DWH YWWXD@ HG DQG @\ HW DWH G\ QDP IF  7KH
DSSQFDVRQ SWRYLGHV ViH DELDN VR DQVZ HUVSHFL LF TXHWMRQV LHDWG VR

DWHWP HOW
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