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Disclaimer

This report was prepared as an account of work sponsored by an
agency of the United States Government.  Neither the United States
Government nor any agency thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal liability
or responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights.  Reference
herein to any specific commercial product, process, or service by trade
name, trademark, manufacturer, or otherwise does not necessarily
constitute or imply its endorsement, recommendation, or favoring by
the United States Government or any agency thereof.  The views and
opinions of authors expressed herein do not necessarily state or reflect
those of the United States Government or any agency thereof.
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7KH RYHUDOO REMHFWLYH RI WKLV SURMHFW LV WR GHPRQVWUDWH WKDW DQ DGYDQFHG GHYHORSPHQW GULOOLQJ DQG

SUHVVXUH PDLQWHQDQFH SURJUDP EDVHG RQ DGYDQFHG UHVHUYRLU PDQDJHPHQW PHWKRGV FDQ VLJQLILFDQWO\ LPSURYH

RLO UHFRYHU\� 7KH SODQ LQFOXGHV GHYHORSLQJ D FRQWURO DUHD XVLQJ VWDQGDUG UHVHUYRLU PDQDJHPHQW WHFKQLTXHV

DQG FRPSDULQJ LWV SHUIRUPDQFH WR DQ DUHD GHYHORSHG XVLQJ DGYDQFHG PHWKRGV� $ NH\ JRDO LV WR WUDQVIHU

DGYDQFHG PHWKRGRORJLHV WR RLO DQG JDV SURGXFHUV LQ WKH 3HUPLDQ %DVLQ DQG HOVHZKHUH� DQG WKURXJKRXW WKH

8�6� RLO DQG JDV LQGXVWU\�

6800$5< 2) 7(&+1,&$/ 352*5(66

7KLV VL[WK TXDUWHUO\ SURJUHVV UHSRUW VXPPDUL]HV WKH UHVXOWV REWDLQHG WR GDWH RQ WKLV SURMHFW�

0$1$*(0(17 $1' 352-(&7 3/$11,1*

*HRORJLFDO� HQJLQHHULQJ� JHRSK\VLFDO� DQG VLPXODWLRQ WHDPV FRQWLQXH WR JDWKHU DQG DQDO\]H GDWD� $

SUHOLPLQDU\ UHVHUYRLU VLPXODWLRQ ZDV SHUIRUPHG EDVHG RQ GDWD HQWHUHG LQWR WKH JHRORJLF PRGHO� 7DUJHW

GULOOLQJ DUHDV KDYH EHHQ LGHQWLILHG IURP LQWHUSUHWHG ��' VHLVPLF GDWD� WKH ILUVW WDUJHW ZHOO ZDV GULOOHG LQ

0DUFK �����

&RPPXQLFDWLRQ DQG FRRUGLQDWLRQ EHWZHHQ WHDP PHPEHUV ORFDWHG LQ GLYHUVH JHRJUDSKLF DUHDV KDYH

EHHQ DFFRPSOLVKHG WKURXJK VWDWH�RI�WKH�DUW FRPPXQLFDWLRQ V\VWHPV� LQFOXGLQJ H�PDLO� WKH ,QWHUQHW� DQG KLJK

FDSDFLW\ GDWD WUDQVIHU� 6XFFHVVIXO GDWD H[FKDQJH DPRQJ WHDP PHPEHUV KDV KHOSHG LQ PHHWLQJ SURMHFW

UHSRUWLQJ UHTXLUHPHQWV�

*HRORJ\

7KH 1DVK 'UDZ 8QLW ��� ZHOO ZDV GULOOHG LQ 0DUFK ����� 7KH ORFDWLRQ IRU WKH ZHOO ZDV SLFNHG XVLQJ

WKH VHLVPLF DQRPDO\ DVVRFLDWHG ZLWK WKH ¦/§ 6DQG UHIOHFWLRQ DPSOLWXGHV� 7KH ¦/§ 6DQG ZDV HQFRXQWHUHG LQ

WKH DQWLFLSDWHG VWUXFWXUDO SRVLWLRQ UHODWLYH WR WKH RWKHU ZHOOV LQ WKH ILHOG� 7KH SRURVLW\ DQG VDQG GHYHORSPHQW

ZDV QRW RI WKH TXDOLW\ RI VLPLODU UHIOHFWLRQ DPSOLWXGHV LQ RWKHU SDUWV RI WKH ILHOG� ,W LV SRVVLEOH WKH VDQG

FKDUDFWHULVWLFV LQ WKLV DUHD KDYH JLYHQ VLPLODU DPSOLWXGH DWWHQXDWLRQ� EXW IRU UHDVRQV RWKHU WKDQ WKLFN SRURVLW\�

7KH VDQG LV PRUH KLJKO\ LQWHUEHGGHG ZLWK VKDOHV WKDQ DUH RWKHU ZHOOV LQ WKH ILHOG�

&ORVHU H[DPLQDWLRQ RI WKH VHLVPLF GDWD RQ D WUDFH�E\�WUDFH EDVLV VXJJHVWV WKDW WKH ORFDWLRQ RI WKH

ZHOO LV DFWXDOO\ RQ WKH QRUWKHUQ HGJH RI WKH KLJKHU DPSOLWXGHV� ,I WKLV LV WKH FDVH� ZH VKRXOG VWLOO KDYH

UHODWLYHO\ JRRG FRQQHFWLYLW\ WR EHWWHU TXDOLW\ VDQGV� 7KH JHRSK\VLFDO JURXS LV FXUUHQWO\ LQ WKH SURFHVV RI

LQWHJUDWLQJ GDWD IURP WKH ZHOO LQWR WKH ��' YROXPH� $ GLJLWDO DUUD\ VRQLF ORJ ZDV UXQ LQ WKH ZHOO� 7KH

GDWD ZLOO IDFLOLWDWH FDOLEUDWLRQ RI WKH VHLVPLF YHORFLWLHV DQG PD\ KHOS XV XQGHUVWDQG WKH DPSOLWXGH

YDULDWLRQV LQ WKHVH VDQGV�

7KH QDWXUH RI WKH ORJ FKDUDFWHU VXJJHVWV WKDW WKH VRXWKHUQ OLPLW RI WKLV SDUWLFXODU GHSRVLWLRQDO

FRPSOH[ LV QHDUE\� 2IIVHW ZHOOV VRXWK RI WKH XQLW KDYH D YHU\ VLPLODU� ORZHU TXDOLW\ VDQG GHYHORSPHQW

LQGLFDWLQJ D YHU\ GLVWDO SRUWLRQ RI WKH IDQ FRPSOH[�
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$ SRVWHU VHVVLRQ IRU WKLV SURMHFW ZDV SUHVHQWHG DW WKH DQQXDO $PHULFDQ $VVRFLDWLRQ RI 3HWUROHXP

*HRORJLVWV KHOG LQ 'DOODV� 7H[DV� LQ HDUO\ $SULO ����� 7KH $GYDQFHG /RJ $QDO\VLV ZDV ZHOO UHFHLYHG DW

WKLV LQWHUQDWLRQDO IRUXP� DQG PDQ\ SRVLWLYH FRPPHQWV ZHUH PDGH ZLWK UHJDUG WR WKH SUDFWLFDO DSSOLFDWLRQ

LW KDV LQ VROYLQJ D IXQGDPHQWDO SUREOHP LQ WKH 'HODZDUH 6DQGV¥VSHFLILFDOO\� LWV DELOLW\ WR DFFXUDWHO\

SUHGLFW QHW SD\ DQG 22,3 LQ WKLQ EHGGHG WXUELGLWH UHVHUYRLUV� 7KH DSSURDFK FDQ EH UHDGLO\ DSSOLHG WR

RWKHU WXUELGLWH UHVHUYRLUV ZRUOG ZLGH� 2WKHU SRVLWLYH FRPPHQWV ZHUH PDGH DERXW WKH WHDP©V DSSURDFK WR

VROYLQJ SUREOHPV E\ DSSO\LQJ DIIRUGDEOH� VRXQG WHFKQRORJ\ DQG JHWWLQJ PHDQLQJIXO DQG XVHIXO UHVXOWV�

(QJLQHHULQJ

7KH 1DVK 'UDZ 8QLW ��� ZDV GULOOHG DV D GDWD ZHOO WR WHVW WDUJHWHG GULOOLQJ EDVHG RQ VHLVPLF

DQRPDOLHV� 7KH ZHOO UHVXOWHG LQ DQ ¦/§ =RQH ZLWK ���� P ����� IW� RI QHW SD\ �13� ZLWK D ZHLJKWHG

DYHUDJH SRURVLW\ RI ����� SHUFHQW� IRU D WRWDO RI ������ SRURVLW\�PHWHUV >������� SRURVLW\�IHHW �3)�@� 7KH

H[SHFWHG YDOXHV IURP WKH VHLVPLF DPSOLWXGH FDOFXODWLRQV LQGLFDWHG D ZHOO ZLWK ������ SRURVLW\�PHWHUV

������ 3)� DQG ������ P 13 ��������� IW 13�� 7KH SUHGLFWHG YDOXHV YDULHG E\ DSSUR[LPDWHO\ �� SHUFHQW

IURP WKH DFWXDO YDOXHV VHHQ LQ WKH ZHOO� 7KH WDVN QRZ LV WR LQYHVWLJDWH SRVVLEOH SDUDPHWHUV ZKLFK PD\

HIIHFW WKHVH FDOFXODWLRQV VXFK DV YDULDQFHV LQ JURVV LQWHUYDOV DQG WRWDO SRURVLW\ IHHW�

&RPSOHWLRQ RI WKLV ZHOO ZLOO RFFXU LQ 0D\ ����� 'LIIHUHQW IUDF WUHDWPHQW GHVLJQV DUH EHLQJ

PRGHOHG WR DFKLHYH PD[LPXP OHQJWK ZLWKRXW KHLJKW JURZWK LQWR ZDWHU SURGXFLQJ ]RQHV� 'LIIHUHQW

FRPELQDWLRQV RI UDWHV� SUHVVXUHV� IOXLG YLVFRVLW\� DQG VDQG FRQFHQWUDWLRQV DUH EHLQJ PRGHOHG WR DFKLHYH D

������ P ���� IW� IUDFWXUH OHQJWK DQG ������ P ���� IW� IUDFWXUH KHLJKW�

'XULQJ WKH ORJJLQJ RI WKH 1DVK 'UDZ 8QLW ���� D FRQWLQXLW\ WHVW ZDV SHUIRUPHG ZLWK D 5HSHDW

)RUPDWLRQ 7HVWLQJ 7RRO �5)7� WR GHWHUPLQH ]RQHV VKRZLQJ SUHVVXUH FKDQJHV GXH WR RIIVHW ZHOO

SURGXFWLRQ� 7ZR ]RQHV LQGLFDWHG ORZHU UHVHUYRLU SUHVVXUHV DQG RQH KLJKHU UHVHUYRLU SUHVVXUHV WKDQ ZHUH

SUHYLRXVO\ NQRZQ� $ JRRG WHVW RI WKH WRS VDQG LQ WKH ¦/ § LQWHUYDO LQGLFDWHG D SUHVVXUH RI �������� N3D
D

������ SVL�� ZKLFK LV DSSUR[LPDWHO\ ������� N3D ������ SVL� ORZHU WKDQ WKH RULJLQDO UHVHUYRLU SUHVVXUH�

7KLV LQGLFDWHV FRPPXQLFDWLRQ ZLWK RWKHU ZHOOV LQ WKH ILHOG� $QRWKHU ]RQH LQ WKH ¦/ § DW �������� P
G

������� IW��� LQGLFDWHG ORZHU SUHVVXUH E\ GLIIHUHQWLDOO\ ¦VWLFNLQJ§ WKH WRRO� EXW D JRRG VHDW ZDV QRW

REWDLQHG IRU JDWKHULQJ SUHVVXUH GDWD� 2WKHU ]RQHV LQ WKH ¦.§� ¦.��� DQG ¦/§ LQGLFDWHG RULJLQDO SUHVVXUH

DQG QR FRPPXQLFDWLRQ ZLWK RWKHU SURGXFHUV� 3UREOHPV ZHUH HQFRXQWHUHG LQ JHWWLQJ JRRG VHDWV IRU WKH

WRRO SDG� DQG RQO\ �� SHUFHQW RI WKH WHVWV ZHUH VXFFHVVIXO� 7KH GDWD DUH SUHVHQWHG LQ )LJXUH ��

$SSOLFDWLRQ RI WKH FRUH�FDOLEUDWHG $GYDQFHG /RJ $QDO\VLV �$/$� 7RRO ZDV SHUIRUPHG RQ WZR

RWKHU 'HODZDUH ZHOOV LQ VRXWKHDVW 1HZ 0H[LFR ZLWK JRRG UHVXOWV� 7KH ILUVW DSSOLFDWLRQ \LHOGHG D

VWDQGDUG DQDO\VLV VLPLODU WR WKH 1DVK 'UDZ� 7KH VHFRQG DSSOLFDWLRQ \LHOGHG D QHZ URFN W\SH� DQG D PDMRU

FRUUHFWLRQ LQ ORJ YDOXHV ��� SHUFHQW� ZDV QHFHVVDU\ WR DFFXUDWHO\ SUHGLFW SD\ LQWHUYDOV� 7KHVH ZHOOV DUH

EHLQJ FRPSOHWHG DQG UHVXOWV ZLOO EH DYDLODEOH LQ WKH QH[W TXDUWHU�

$ GLUHFWLRQDO�KRUL]RQWDO ZHOO LV EHLQJ GHVLJQHG WR WHVW D VHLVPLF DPSOLWXGH DQRPDO\ XQGHU D SOD\D

ODNH� 7KH SODQ LV WR GHYLDWH WKH ZHOO ������ P ������ IW� DQG WKHQ GULOO D ������ P ���� IW� KRUL]RQWDO

VHFWLRQ WKURXJK WKH ¦/§ ]RQH� 7KH ERWWRPKROH ORFDWLRQ ZLOO EH ������ P ������ IW� ZHVW VRXWKZHVW RI WKH

VXUIDFH ORFDWLRQ DW ������ P ������ IW� )6/ DQG ������ P ����� IW� ):/ RI VHFWLRQ ��� 7��6�5��(�

7KLV ZLOO EH WKH ILUVW ZHOO WR WHVW WDUJHWHG GHYLDWHG�KRUL]RQWDO GULOOLQJ WR GHYHORS UHVHUYHV XQGHU ERWK WKH

SOD\D ODNHV DQG SRWDVK DUHD� 7KH ZHOO VFKHPDWLF LV SUHVHQWHG LQ )LJXUH ��
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5HVHUYRLU &KDUDFWHUL]DWLRQ�5HVHUYRLU 6LPXODWLRQ

$FWLYLWLHV RI WKH 5HVHUYRLU &KDUDFWHUL]DWLRQ�6LPXODWLRQ 7HDP IRU WKH ILUVW TXDUWHU RI ���� ZHUH

IRFXVHG RQ WKH YDOLGDWLRQ RI D VLPXODWLRQ PRGHO IRU WKH SURSRVHG SLORW DUHD FHQWHUHG DURXQG 1DVK 'UDZ

8QLW ��� $ WKUHH�GLPHQVLRQDO UHSUHVHQWDWLRQ RI WKH JULG IRU WKLV PRGHO LV GHSLFWHG LQ )LJXUH �� 7KLV PRGHO

ZDV EDVHG RQ WKH JHRORJLFDO LQWHUSUHWDWLRQ RI WKH �/� ]RQH RI WKH 1DVK 'UDZ %UXVK\ &DQ\RQ UHVHUYRLU

WKDW ZDV UHILQHG RYHU WKH ODVW WKUHH TXDUWHUV RI �����

$OWKRXJK SURGXFHG RLO� ZDWHU� DQG JDV YROXPHV DUH DYDLODEOH IRU HDFK RI WKH ILYH ZHOOV LQ WKH

SLORW DUHD� SUHVVXUH PHDVXUHPHQWV DUH VSDUVH �D VLQJOH SUHVVXUH WHVW IRU 1DVK 'UDZ 8QLW ����

&RQVHTXHQWO\� IRU HDFK ZHOO DWWHPSWV ZHUH PDGH WR PDWFK �� GUDLQDJH DUHD DYHUDJH SUHVVXUH �DV RSSRVHG

WR ERWWRPKROH SUHVVXUH�� �� ZDWHU SURGXFWLRQ� DQG �� JDV SURGXFWLRQ�

7KH 22,3 IRU HDFK ZHOO ZDV FDOFXODWHG DVVXPLQJ D �� SHUFHQW UHFRYHU\ IDFWRU� DQG WKH GUDLQDJH�

DUHD DYHUDJH SUHVVXUH ZDV EDFN�FDOFXODWHG IURP WKLV DVVXPSWLRQ� )LJXUH � VKRZV WKH VLPXODWHG SUHVVXUH

UHVSRQVHV SORWWHG IRU WKH ILYH SLORW ZHOOV GXULQJ WKH TXDUWHU HQGLQJ 2FWREHU �� ����� 7KHVH UHSUHVHQW WKH

EHVW UHVXOWV REWDLQHG WR GDWH� ,Q JHQHUDO� DOO RI WKH VLPXODWHG GUDLQDJH DUHD SUHVVXUHV DUH WRR KLJK� ,I ZH

DVVXPH D ���� SHUFHQW UHFRYHU\ IDFWRU IRU ZKLFK WKHUH LV D SUHFHGHQW LQ DGMDFHQW ILHOGV LQ WKH 'HODZDUH

IRUPDWLRQ� ZH H[SHFW WR EH DEOH WR REWDLQ D EHWWHU PDWFK IRU WKH GUDLQDJH DUHD SUHVVXUHV� )RU WKLV FDVH�

WKH SLORW DUHD WRWDO RLO YROXPH LV RQO\ ���� 067%� QRW WKH ���� 067% RI WKH SUHVHQW VLPXODWLRQ PRGHO�

*HRSK\VLFDO $FWLYLW\

$QDO\VLV RI WKH LQVWDQWDQHRXV IUHTXHQF\ GLVSOD\V� VHLVPLF YROXPH� DQG SUHVVXUH GDWD KDYH

LQGLFDWHG SDUWV RI WKH ¦.§ DQG ¦/§ UHVHUYRLUV DUH FRPSDUWPHQWDOL]HG� )RU WKH 1DVK 'UDZ ��' VHLVPLF

GDWD� DQ\ IUHTXHQF\ FRPSRQHQW FDOFXODWHG IURP WKH GDWD WKDW IDOOV RXWVLGH WKH UDQJH 2 WR ��� +] �WKH

KLJKHVW IUHTXHQF\ FUHDWHG E\ WKH YLEUDWRUV� LV� E\ GHILQLWLRQ� DQ DQRPDORXV IUHTXHQF\ YDOXH� :KHQ ��'

VHLVPLF GDWD YROXPHV DUH FRQYHUWHG LQWR ��' YROXPHV RI LQVWDQWDQHRXV IUHTXHQF\� WKHUH LV DOZD\V D ODUJH

QXPEHU RI DQRPDORXV IUHTXHQF\ YDOXHV GLVWULEXWHG WKURXJKRXW WKH ��' LPDJH VSDFH� ,QWHUSUHWHUV QRZ

NQRZ WKDW WKHVH DQRPDORXV IUHTXHQFLHV FDQ EH LPSRUWDQW LQGLFDWRUV RI VWUDWLJUDSKLF GLVFRQWLQXLWLHV�

%HFDXVH VWUDWLJUDSKLF GLVFRQWLQXLWLHV FDQ LQIHU ZKHUH WKHUH DUH EDUULHUV WR KRUL]RQWDO IOXLG IORZ� WKHQ

LQVWDQWDQHRXV IUHTXHQF\ GLVSOD\V FDQ EH XVHG WR LQIHU ZKHUH UHVHUYRLU FRPSDUWPHQW ERXQGDULHV H[LVW�

,QVWDQWDQHRXV IUHTXHQF\ YROXPHV ZHUH FDOFXODWHG IURP WKH 1DVK 'UDZ ��' GDWD� DQG WKH

LQVWDQWDQHRXV IUHTXHQF\ EHKDYLRU ZDV WKHQ LQWHUSUHWHG DFURVV VHYHUDO FKURQRVWUDWLJUDSKLF KRUL]RQV

SDVVLQJ WKURXJK WKH ¦.§ DQG ¦/§ UHVHUYRLU VHTXHQFHV� 8VLQJ WKHVH LQWHUSUHWDWLRQV� D WHQWDWLYH UHVHUYRLU

FRPSDUWPHQW PRGHO ZDV GHYHORSHG IRU WKH ¦.§ VHTXHQFH DFURVV WKH 1DVK 'UDZ 8QLW� 7KLV WHQWDWLYH

FRPSDUWPHQW PDS LV UHDOLVWLF LQ WKH VHQVH WKDW LW LQGLFDWHV WKHUH DUH ODUJH FRPSDUWPHQWV DURXQG WKH EHWWHU

SURGXFLQJ ZHOOV �H�J� ��� ��� DQG ��� DQG VHJPHQWHG FRPSDUWPHQWV DW WKH SRRUHU SURGXFHUV �H�J�� �� �� DQG

���� ,I SURGXFWLRQ PRGHOLQJ FRQILUPV WKDW WKH FRPSDUWPHQW VL]HV DQG VKDSHV VXJJHVWHG E\ WKLV PRGHO DUH

UHDOLVWLF� D PRUH GHWDLOHG FRPSDUWPHQW PRGHO FDQ EH GHYHORSHG IRU ERWK WKH ¦.§ DQG ¦/§ VHTXHQFHV LQ

WKRVH DUHDV RI WKH 1DVK 'UDZ 8QLW ZKHUH UHVHUYRLU VLPXODWLRQ VWXGLHV DUH WR EH GRQH�
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7KH WUDQVIHU RI WHFKQLFDO LQIRUPDWLRQ JHQHUDWHG GXULQJ WKH FRXUVH RI WKLV SURMHFW LV D SULPH

REMHFWLYH RI WKH SURMHFW� 7RZDUG WKLV REMHFWLYH� 6WUDWD KDV SDUWLFLSDWHG LQ VHYHUDO PHHWLQJV DQG ZRUNVKRSV

WR SURPRWH WKH GLVVHPLQDWLRQ RI LQIRUPDWLRQ JHQHUDWHG GXULQJ WKLV TXDUWHU� $ VXPPDU\ RI WKHVH DFWLYLWLHV

LV RXWOLQHG�

)RXUWK ,QWHUQDWLRQDO 5HVHUYRLU &KDUDFWHUL]DWLRQ 7HFKQLFDO &RQIHUHQFH � 0DUFK �����0U� 'DYH

0DUWLQ SUHVHQWHG D SDSHU HQWLWOHG ¦$GYDQFHG 5HVHUYRLU &KDUDFWHUL]DWLRQ IRU ,PSURYHG 2LO 5HFRYHU\ LQ D

1HZ 0H[LFR 'HODZDUH %DVLQ 3URMHFW§ DW WKH )RXUWK ,QWHUQDWLRQDO 5HVHUYRLU &KDUDFWHUL]DWLRQ 7HFKQLFDO

&RQIHUHQFH KHOG LQ +RXVWRQ� 7H[DV RQ 0DUFK ���� �����

$$3* $QQXDO &RQYHQWLRQ � $SULO �����$ SRVWHU VHVVLRQ ZDV SUHVHQWHG DW WKH $$3* $QQXDO

&RQYHQWLRQ WR EH KHOG LQ 'DOODV� 7H[DV� $SULO ����� %UXFH 8V]\QVNL SUHVHQWHG DQ XSGDWH RI WKH VWDWXV

DQG ILQGLQJV DW WKH 1DVK 'UDZ 3URMHFW UHYLHZ�

63( 3DSHU $FFHSWHG � $ SDSHU WLWOHG ¦5HVHUYRLU &KDUDFWHUL]DWLRQ DV D 5LVN 5HGXFWLRQ 7RRO DW WKH 1DVK

'UDZ 3RRO�§ ZLOO EH SUHVHQWHG DW WKH IDOO 63( &RQYHQWLRQ WR EH KHOG LQ 6DQ $QWRQLR� 7H[DV� LQ 2FWREHU

�����

:RUNVKRS � $ UHVHUYRLU FKDUDFWHUL]DWLRQ ZRUNVKRS LV EHLQJ SODQQHG IRU ODWH VXPPHU �����

,QWHUQHW +RPHSDJH� 2QH RI WKH SHUWLQHQW WHFKQRORJ\ WUDQVIHU REMHFWLYHV ZDV WKH UDSLG GLVVHPLQDWLRQ RI

WKH WHFKQRORJ\ WKDW KDG D GLUHFW LQIOXHQFH RQ WKH FKDUDFWHUL]DWLRQ RI WKH 1DVK 'UDZ ILHOG� 7RZDUGV WKLV

REMHFWLYH� WKH 1HZ 0H[LFR 3HWUROHXP 5HFRYHU\ 5HVHDUFK &HQWHU HPEDUNHG XSRQ FUHDWLQJ DQ ,QWHUQHW

KRPHSDJH VSHFLILFDOO\ GHGLFDWHG WR WKH 1DVK 'UDZ SURMHFW� 7KLV KRPHSDJH PD\ EH DFFHVVHG DW WKH 85/

�DGGUHVV� KWWS���EDHUYDQ�QPW�HGX�SUUF�UHVGLY�UHDFW�UHDFWQHZ�KWPO� 7KLV DGGUHVV DFFHVVHV WKH 5($&7

�5HVHUYRLU (YDOXDWLRQ DQG $GYDQFHG &RPSXWDWLRQDO 7HFKQRORJLHV� KRPHSDJH� %\ FOLFNLQJ RQ WKH

5($&7 352-(&76 VHFWLRQ� WKH 1$6+ '5$: SURMHFW PD\ EH DFFHVVHG�

7KH FXUUHQW VLWH LV EHLQJ PRGLILHG WR LQFOXGH WKH SUHYLRXV UHSRUWV DQG WKH PRVW UHFHQW DQQXDO

UHSRUW� 7KH DQQXDO UHSRUW ZLOO EH LQFOXGHG DV D GRZQORDGDEOH GRFXPHQW IURP WKH 1DVK 'UDZ ,QWHUQHW VLWH

DYDLODEOH DW WKH 85/ DGGUHVV JLYHQ DERYH�
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Nash Draw #36 Directional Well

Surface Location
2215' FSL & 1746' FWL
Section 12-T23S-R29E
Eddy County, New Mexico
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Well 14

Nash 10

Nash 6

Nash 5

Nash 1

Drainage Region 
Pressure Match,
12% Recovery Case

Drainage Region
Historical Pressure

Drainage Region
Simulated Pressure

Fig. 4: Pressure profiles


