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7DEOH Rl &RQWHQWYV
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6LWH /RFDWLRQ DQG 'HVFULSWLRQ
6LWH *HRORJ\ DQG +\GURJHRORJ\
3K\WLFDO 6HWWLQJ
*HRORJ\ DQG +\GURJHRORJ\
8SSHUPRVW $TXLIHU
*URXQGZDWHU ORQLWRULQJ 6\WVWHP DQG $FWLYLW\
*URXQGZDWHU ORQLWRULQJ 6\VWHP
ORQLWRULQJ WHIORQ, QW DOQRWHQDQFH
$VVHVVPHQW ORQLWRULQJ
$GGLWLRQDO *URXQGZDWHU 6DPSOLQJ
6DPSOLQJ OHWKRGRORJ\ DQG $QDO\VLV
*URXQGZDWHU )ORZ 'LUHFWLRQ *UDGLHQW DQG 9HORFLW\
*URXQGZDWHU 6DPSOLQJ
IDERUDWRU\ $QDO\VLV
4XDOLW\ $VVXUDQFH 4XDOLW\ &RQWURO
BWDWLVWLFDO $QDO\VLV
BWDWLVWLFDO OHWKRGYV
$SSHQGL[ ,,, &RQVWLWXHQWYV
$VVHVVPHQW ORQLWRULQJ 6WDWLVWLFV
BWDWLVWLFDO $QDO\VLV 5HVXOWYV
JLUVW 6HPL $QQXDO *URXQGZDWHU ORQLWRULQJ (YHQW
BHFRQG 6HPL $QQXDO *URXQGZDWHU ORQLWRULQJ (YHQW
$OWHUQDWH 6RXUFH '"HPRQVWUDWLRQV
ORQLWRULQJ 3URJUDP 6WDWXV
&RQFOXVLRQV DQG )XWXUH $FWLRQV
SHIHUHQFHYV
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*URX QG ZOW HWD ORIHWZARRUUN '"HWDLOV
&RPSOLDQFH 6DPSOLQJ (YHQWYV 6XPPDU\
*URXQGZDWHU (OHYDWLRQV 6XPPDU\

JORZ 5DWH &DOFXODWLRQV

6XPPDU\ Rl %BDFNJGRXBEQBYHB®\WD B®HRWIHFWLRQ
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$OWHUQDWH 6RXUFH '"HPRQVWUDWLRQ
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$ODEDPD
$ODEDPD 3RZHU &RPSDQ\
$3& (QYLURQPHQWDO /DERUDWRU\
$OWHUQDWH 6RXUFH '"HPRQVWUDWLRQ
$ODEDPD 3RZHU &RPSDQ\ (QYLURQPHQWDO /D!
EHORZ JURXQG VXUIDEH
&RDO &RPEXVWLRQ 5HVLGXDO
&RGH RI )HGHUDO 5HJXODWLRQV
FKDLQ RI EXVWRG\
GLVVROYHG R[\JHQ
8QLWHG 6W DMVHWD(@ BURRMGHFWLRQ $JHQF\
IHHW
JURXQGZDWHU
PHWHU
PLOOLJUDP SHU OLWHU
PHDQ VHD OHYHO
GHQRWHYV 20RQLWRULQJ :HOO"
1IDWLRQDO (Q YARJRIM RQWIFFUBIGLWDWLRQ 3UF
QHSKHORPHWULF WXUELGLW\ XQLW
R[LGDWLRQ UHGXFWLRQ SRWHQWLDO
SLFRFXULHV SHU OLWHU
3URIHVVLRQDO (QJLQHHU
BURIHVVLRQDO *HRORJLVW
SUHGLFWLRQ OLPLWYV
SUDFWLFDO TXDQWLWDWLRQ OLPLW
SRO\PHUL]LQJ YLQ\O FKORULGH
TXDOLQYEH TXRODW\ FRQWURO
UHSRUWLQJ OLPLW
UHODWLYH SHUFHQW GLIIHUHQEH
6WDQGDUG OHWKRG V
VWDWLVWLFDOO\ VLIJQLILEDQW LQFUHDVH
VWDWLVWLFDOO\ VLIQLILEDQW OHYHO
7HVW $PHULFD ,QF
WRS RI FDVLQJ
WRWDO GLVVROYHG VROLGV
8QLWHYV 6WDWHYV *HRORJLFDO 6XUYH\
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$QQXDO *URXQGZDWHU ORQLWRULQJ DQG &RUUHFWLYH $FWLRQ

,1752'8&7,21

,Q DFFRUGDQFH ZLWK WKH 8QLWHG B8MWO@M Y (@%LEBRQPHRRPE® VAW RR

&&5 UXOH & )5 3DUW 6XESEDWD T\D ® GOWSGP b QY DARG R | &HCIDS W
WKLV $QQXDO *URXQGZDWH U PR DR Q¥ BBWISRU W QICD ¥ RAHHHF \&
GRFXPHQW WKH LQLWLDO DVVHYV\ZIHINDHW PR® WWZRUY B P LD bW Q X DWW

*DVWRQ *\SVXP 3RQGWKGIGUWRXUDWRMQI/YGR$'{0 $GPHLQ &RGH U

| ,QLWLDO DVVHVVPHQW PRQL®RULQG DAHMPRFDRWKDBOUPBG
*DVWRQ *\SVXP 3RQG LV SHUIRUPHG LQJDBHRRXGUMAKHQ MW K W K HW
t DQG $'(0 $GPLQ &RGH U WKURXJK U
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$QQXDO *URXQGZDWHU ORQLWRULQJ DQG &RUUHFWLYH $FWLRQ

6,7( /2&%$7,21 $1' '(6&5,37,21

$ODEDPD 3RZHU &RPSDQ\fV 30DQW ( &/WROWRQ B 18 R A BE\DERK Q3/D\|
7KH SK\WLFD.OY DGGY$PDEDMD +LIKDVRIPYLOOHIODQW *DVWRQ OLHV 1

7RZQVKLS 6RXWKW5BBEWLRQV D®BXWKRBOWKHS (DVW DQG 6]
DQG 7RZQVKLS 6 RPWW GDWDHD UHD ELDQMBGH RQLRQVRD 86*6 WRS
TXDGUDQJOH PDS\B®®G *,6 PD®V E

7KH *\SVXP 3RQG LV ORFDWHG VRXWIRYRWKKZ RBRWVEX GMBNXMURDLQ S
IRFDWLRQGHIBS. FWV WKH ORG WWLR® R 5 WXKH 3R QR A VHK WWXHUBRDEQ G L Q

6,7( *(2/2*< $1' +<'52*(2/2*<
3K\WLFDO 6HWWLQJ

30DQW *DVWRQYV WRSRJUDSK\ LV DAKDQUW AW\RH WIK]HH G FER\DD | O DY\ Y D O
UDQJH IURP WR IHHW DERYH PRUD YBIOOGH YGHLO WOBL F WQRW MVHK & R
SK\VLRJUDSKLF SURYLQFH 7KH &RRVDPAOMHWH6 B BE HQXL/ (PSOWDR [QPE
/IRFDO WRSRJUDSK\ LV FKDUDFWHUWHREQF\ PIRGHWIWHRPHDE S§U B [IWPK
DORQJ WKH HDVWHUQ SODQW ERXQ®DIWD VKR @MBER K [ILQ DWKHHOV R X WHKI
WKH SODQW

*HRORJ\ DQG +\GURJHRORJ\

30DQW *DVWRQ LV ORFDWHG LQ WIOH\&BQ D506 O 3K \WIL\RWUDBWLR |
FHQWUDO $ODEDPD ZKLFK LV FKDUDHOHWLIWHER EY PR@HUQWHIR P M@

IHHW 06/ DORQJ WKH HDVWHUQ SODQWHHRX®D3DRW WRKDGS 6 WHR[S
VRXWKZHVWHUQ SRUWLRQ RI WKHRSMHOW KDKH JEHROR IR 6 XIDE DD ® Q
LQWHUYDOV DQG VHYHUDO D X0 WWYXNMR\QMLXYOWLQ DRIGORZPW R RUPKH O
YDXOW VHWV WUHQG REOLTXHO\ WRURMLHR @ QRR WWKKHHJ SLADD YW H OHRVUXVDR
LPEULFDWH WKUXVW VOLFHV RI )RUW BDOQ FRBAGW HZDONZ RR BH G

7KH SODQW LV RQ D SRUWLRQ RI WHKH DD WEH\ SORRS/ BLGH HR 8B R & LBHF
ORQJ VLQXRXV VWUXFWXUDOO\ FREBOH UPRIQH WEWR WHEQ HEHH WHKIEPG
RITVHWYV *6$ E 7KH &RRVD GHIRMNKH® ERIODMWHDV W KWXDW H/A&K HRH



30DQW *DVWRQ *\SVXP 3RQG
$QQXDO *URXQGZDWHU ORQLWRULQJ DQG &RUUHFWLYH $FWLRQ

VKDOORZO\ GHWDFKHG VWUXFWXUDQ ERRSOHQP XQ V6 IO WPVIOML ¥ HROK
et al. 7ZR ODWHUDODLKBIHVWNW WH FMXEWH W KN HW WDSHAJ WKLFO5HHGYV OL
+DUSHUVYLOOH RIIVHW LV ORFDWHB (RH)I RAUKPHH @& REHNDKVZ DVVGE D@ 6 VR M
WKH SODQMILWHHRORJLFLEDBXVWUDWHY W KHWKKH NDLFWHHJ BRHOIRYM L J K E R

7KH ERXQGDULHV RIPW & HE & RRW D UGHH GRRRIMPHDWIF G LR RUKNK P WR WKH
3HOO &LW\ WKUXVW IDXOW WR WKW VRXWXG OQRWW RHDUXWF W R X WK .
QRUWKZHVW VRXWKHDVW WUHQG U\ HIMW R XNKNJEKY VG VAL MHMH RS OVEHIGY
URFNV FRPSULVH WKH JHRORJLFDO PDKWH DIUMH® RV WIQH HHODW Q) EL (
FRPSOH[ 3DOHR]RLFLVHTXAMMUWPFHURIFNMGERPDPWUUDQJWRI WDRRMVLVVLSSL
&DUERQDWH URFNW RRPASKIH &H MVEKKH. ER OORFANZ UDQ & LFKIBUW\ OLPHV W]
DQG VKDOH FRPSULVH WKH OLVVLVW.EEH R DWH RX@W \RYV WHKHV B CEDUHW\
'"HYRQLDQ DJH VDQGVWRQH RU VKDOH

*HQHUDOL]JHG QHDU VXUIDFH VWUDWUJGBBKFRQWKHVLRIHD SRU B H\
IHHW RI RYHUEXUGHQ PDWHULDOV RWYHVAMRQH WXHH2ZEGCREHBL P QW
SUHGRPLQDQWO\ FRPSULVHG RI \HOORZRE FRDQ DFRIOD \HIDWYBHIQ® \ Z LLV
XQGHUO\LQJ 1HZDOD /LPHVWRQH ZDWR®FRXRW H UIEWD BVQGHBIWK & H
D PHGLXP WR GDUN JUD\ PLFULWLKN OIQRHP?WRRW R RMKQW/K/L R \GROWF
WKLEN VHFWLRQ RI OLJKW JUD\ VREOGVWRG$H @DV IBRNRXE®HUGGL
WKH SUHVHQFH RI WKH 3DUNZRRG )RWRIWALR BF B WUSHRU\M LRIDW QRR \W\H
0: DV ZHOO

8SSHUPRVW $TXLIHU

7KH XSSHUPRVW DTXLIHU EHQHDW IO TKHHWL VA WV YA RV KSHV OB B 1D W\L IVOIG
DUH JHQHUDOO\ VFUHHQHG LQ RYHRSE XRUGHRF P DWW WHILD DF KV KHORY XS
WKH 1HZDOD /LPHVWRQH 7KH ILUVW\]B&HWD LMDWW B DRRIDRY 1P RAHVG LF
WRS Rl URFN LQWKHK IWRIS RHSWKK WEB IWUPHRYMUDDOLIRQ WKH RUGHU
EHORZ JURXQG VXUIDFH %*6 EXW FDBXYDUH\QDRRIORVFOWH R Y VQRKA
ZHDWKHUHG RU IUDFWXUHG URFN \LQOGV *ORWQ/®ZD \WHRX 8 CBAD VW
RYHUEXUGHQ DQG URFN VFUHHQHGFDPMQAQV RQ HAROHDOQMGE FHRO\GX QULIR

7KH 9DOOH\ DQG 5LGJH DTXLIHU V\VWHPU PRRQIGDIPQWNK KR RRRWD D &Kk
9DOOH\V LQFOXGHV WKH :HLVQHU )RXBDWRR®@ DBWR® 'KRORFPH W L



30DQW *DVWRQ *\SVXP 3RQG
$QQXDO *URXQGZDWHU ORQLWRULQJ DQG &RUUHFWLYH $FWLRQ

&KHSXOWHSHF 'RORPLWHVY DV ZHOO MWQ®KHWWQHYRER /LREDWRQH
DUHDV WKH .QR[ *URXS LQFOXGHV &RSIZH D G G GLHIZ RXH SXQQW H SHE V
7KLV DTXLIHU VIVWHP LQFOXGHV WK RPWRED LBQUGKHOEN R XDRG
XQLWV Rl &DPEULDQ WR 'HYRQLDQ D DH) G bH G.IH O X & HIG I DMVKWEI RV KG
WKDW WKH\ GR QRW IRUP HIIHFWLY i \EDDRRGU 8 HUR HDRG B G @ DWW U
+RZHYHU WKHVH RWKHU XQLWYV DGHZQRM VL JRIBVANDQWHYRKOFHV R

7KH 9DOOH\ DQG 5LGJH DTXLIHU V\VWH BRVOH QRHMDE. &R O@WY DKWL Y
PD[LPXP \LHOG RI JDOORQV SHU MRIOEXVHR XDIP\ I UR X DCHU KU
IORZV WRZDUG WKH &RRVD 5LYHU DK GREXF KRR\ \DRXE \GIDWGHD $LTVX DI HUI
VIVWHP .RSDND OHUNHWRXQG ZDWHU LQ 6KHOE\ &RXQW\ DV GHQH |
VXLWDEOH IRU PRVW XVHV EXW WKH \KEHK REMHF \WRRQMHEOM RRU
6KDPEXUJHU DQG +DUNLQV $WWHU XVH RRWRWDPLQHMKZ JD
PJG RXW RI D WRWDO RI PJG HDEM &BRPWURSGIGEZDWHU LQ 6
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$QQXDO *URXQGZDWHU ORQLWRULQJ DQG &RUUHFWLYH $FWLRQ

*5281':$7(5 021,725,1* 6<67(0 $1' $&7,9,7<

3XUVXDQW WR * DQG $'(0 $GPLQ @RGW BDVWRQ KDV L@VWDOOH
PRQLWRULQJ VI\VWHP WR PRQLWRU JURXIQBZDWHH ZAMUKL QI LM IGH J ¥
PRQLWRULQJ VIVWHP IRU WKH 30DQWR PRWQR @ RS ¥X R X3R&ZD WWH G H\DL
ERXQGDU\ RI WKH &&5 XQLW ZLWKLQ HWHH ORFDHNWHPE WWR D/THALY HUD V : |
GRZQJUDGLHQW PR QLEDR/WIE) JR @ RIACRXIQREFRDWLIRI) DR ZG BWH UPLQH G
SRWHQWLRPHWULFFRQWRERH ADSY DWRA QLRKWIGYID WHOOV ZHUH Gt
FRQVWUXFWHG XVLYWDOWRWQRIQR| ,OBEXQEZEWEY DAQEMKLIHUV'
6XEFRPPLWWHH ' DV D JXLGHOLQBIQGV Y8 BGIPUMG ERGH U H

| WKH IROOREZERB®V PR Y RWRHWRWN U BWHIR DFMWE GXULQJ WKH

*URXQGZDWHU ORQLWRULQJ 6\VWHP

7KH JURXQGZDWHU PRQLWRULQJ QHWIZRHEOW PRPSWRIH® R ZH ORR (
SUHVHQWHBURQ ORQLWRULQJ :HGDEMRHFDRXA@®KZDWHU ORQLWRULQ.
1IHWZRUN 'WWPEBDVL]HV WKH PRQLWRULQJ ZHQOSRRQRWH XRW LVRIQHG:
*DVWRQ *\SVXP 3RQG

ORQLWRULQJ ZHOO ORFDWLRQV *1 *6$ 0: *15*®NG *1 *BF60s 0:
VHUYH DV XSJUDGLHQW ORFDWLR Q VHIR@VWKI *ORPOPVIFIQ GR B 8K B G
DV GHWHUPLQHG E\ ZDWHU OHYHO PRBHWRILE\Q F PD@GN BRPMIQE UR
ORQLWRULQJ ZHOO ORFDWLRQV *1 *6$ 0: 1D'GG 01 *6BWH XW KO RPHIK
GRZQJUDGLHQW ORFDWLRQV IRU WK HR®EVXPH3RRBD WRHAR OUDMMGH UHImM
WKH *\SVXP 3RQG D\Z DWW WORHYQHIG FERH)Q W IRRJRIQW IDLFGY KRW FH PD SV
IRU WKH VLWH



30DQW *DVWRQ *\SVXP 3RQG
$QQXDO *URXQGZDWHU ORQLWRULQJ DQG &RUUHFWLYH $FWLRQ 5HSRUW

7TDEOH *URXQGZDWHU ORQLWRULQJ :HOO 1HWZRUN "HWDLO\
VWD OPD blo abvigs "URXQE ¢rS Uo GFuHHO
HOO SXUSRVRDMNi FROWk L Q2 (vagg&k(OHYDwﬁ &Pﬁ#% YDWLRMPYDWLRQ
IHHW Q6/ IHHW Q6/IHHW J6/

*1 *6$ 0: 'RZQJUDGLHQW
*1 *6$ 0: 8SJUDGLHQW

*1 *6$ 0: 8SJUDGLHQW

*1 *6$ 0: 'RZQJUDGLHQW
*1 *6$ 0: 'RZQJUDGLHQW
*1 *6$ 0: 'RZQJUDGLHQW
*1 *6$ 0: 'RZQJUDGLHQW
*1 *6$ 0: 'RZQJUDGLHQW
*1 *6$ 0: 'RZQJUDGLHQW
*1 *6$ 0: 'RZQJUDGLHQW
*1 *6$ 0: 'RZQJUDGLHQW
*1 *6$ 0: 'RZQJUDGLHQW
*1 *6$ 0: 'RZQJUDGLHQW
*1 *6$ 0: 8SJUDGILHQW

*1 *6$ 0: 8SJUDGLHQW

1RWHYV 1RUWKLQJ DQG HDVW L Q1 30DWDH) HQS OHDHEVD RIOH OHDWWL YL R UMARK VR H LBMFIDW D W X P R |

(OHYDWUR QY VDIUYH LW RUMAKIH IRFUUWKL 6P 'DW XP R



30DQW *DVWRQ *\SVXP 3RQG
$QQXDO *URXQGZDWHU ORQLWRULQJ DQG &RUUHFWLYH $FWLRQ

ORQLWRULQJ :HOO ,QVWDOODWLRQ DQG ODLQWHQDQFH

7KHUH ZDV QR FKDQJH WR WKH JURXQGZION BH P RRUMW R b PQL @ M\GMM
WK H SUHYLRXV UHSRUWLQJ \HD/AL WOLRHYL VHRWH. @1 2 H\D B GU W & DMKH-
LQVSHFWLRQ Rl ZHOO FRQGLWLRQW SWHRER®YE&LWLRKO/L QUJQ @& FSAHRUU E
PDLQWHQDQFH WRJISKQGRHIP WD RASIDQG FOHDQ FRQGLWLRQV

$VVHVVPHQW ORQLWRULQJ

%DVHG RQ UHVXOWV RI WKH $Q Q XSFAV I B R XQREZIDMRHUL @ 6 HSRWUY
3RZHU LQLWLDWHG DQ DVVHVVPHQW PR Q LIKRIVXDIQSW WRU D P& R5Q - D C
DQG $'(0 $GPLQ &RGH U D HWR YIDRPBOHGI IRWOHISHQ
SDUDPHWHUV LQ YHEKIXD U\GD\V ZR | V\\QH.WWWLFCHDV) P RIKIWWIR UL QJ SURJ U

&)5 t G DQG $'(0 $GPLQ &RGH URQLWRULQJ BH@®OV ZHUH VX

VDPSOHG IRU $SSHQEALI[,,9 BOG BBISWHIFWREHMQH DQIXKH -XQH |
ZDV FRQGXFWHG ZLWKLQ GD\V RI)REWODRQLQJ WIRR SUH\XIO MWH QMR
ZHUH FROOHFWHG IURP ZHOOV LQ W/K HL BIGRRP R QW MRRQULL@ J{IQIMUGMHPY 3

$ VXPPDU\ RI JURXQGZDWHU VDPSOLGQU RIWHZBMEOIHOR P & R PISIOHLD Q ©
6DPSOLQJ (YHQWYV 6XPPDU\

$QDO\WLFDO G D VODDIN\RHPY W K H QLD IDVDLEWRHIPLLQD QHYX-DON B BRI G R[F O X G
$ *URXQGZDWHU $QDLO)WLFFARY GDWBH ZLWK WKH UHTXLUHPHQWYV |
$GPLQ &RGH U |

7TDEOH &RP PG @RHH(BBQWY 6XPPDU\

6DPSOLQJ 3XUSRVH &RQVWW%&I&I\B\[}\S%%FS%LI—?CW

&RPSOLDQFH| (YHQW ,QLWLDO $VVHVVPHQW $SISHQGLJ ,9
&RPSOLDQFH| (YHQW $VVHVVPHQW ORQLWRULQJ $SSHQGLFHYV ,,,
&RPSOLDQFH| (YHQW $VVHVVPHQW ORQLWRULQJ $SSHQGLFHV ,,,

$GGLWLRQDO *URXQGZDWHU 6DPSOLQJ

$GGLWLRQDO JURXQGZDWHU VDPSOLWHKHW WV KHUD R WPHHG |HQIPRW R EF
WKH VLWH *URXQGZDWHU VDPSOHAMBXUH VRO IFBWHHGI R Q G RIZMQALR
UHVXOWYV DU SEQRCXBBGLWLRQDO VDPSOLQJ ZDV FRPSOHWHG IRU



30DQW *DVWRQ *\SVXP 3RQG
$QQXDO *URXQGZDWHU ORQLWRULQJ DQG &RUUHFWLYH $FWLRQ

$ONDOLQLWN 7RWDO
%LFDUERQDWH $ONDOLQLW\
&DOFLXP 7RWDO
&DUERQDWH $ONDOLQLW\
&KORULGH
&ERQGXFWLYLW\
'LVVROYHG 2[\JHQ
'LVVROYHG 6ROLGYV
,ZURQ 'LVVROYHG

,ZURQ 7RWDO
ODJQHVLXP 7RWDO
ODQJDQHVH 'LVVROYHG
ODQJDQHVH 7RWDO
253

S+

S+ IRU $ONDOLQLW\
3RWDVVLXP 7RWDO
6RGLXP 7RWDO

6 XOIDWH
THPSHUDWXUH
7TXUELGLW\

X X X X X X X X X X X X X X X X X X X X X



30DQW *DVWRQ *\SVXP 3RQG
$QQXDO *URXQGZDWHU ORQLWRULQJ DQG &RUUHFWLYH $FWLRQ

6$03/,1* 0(7+2'2/2*< $1' $1$/<6,6

7KH IROORZLQJ GHKREULENWGVWR FRPEGREW FDWIMHN UWHWWH 30DQW *
3RQG

*URXQGZDWHU )ORZ 'LUHFWLRQ *UDGLHQW DQG 9HORFLW\

3ULRU WR HDFK VDRSOQGQ@D VA b QDM Y BDYGZ H H ARRMEINGK WHRGWKH QHD'
ZLWKLQ D KRXU SHULRG IURP WK HRPHWWHIUY H G* ZRIXO@G@ B W B R UDHD
GXULQJ WKH PRQLWRULQJ HMHEOWMY DUHRXXBEZDWHHG AKYDWLRQV
*URXQGZDWHU OHYHOV DQG WRS R IOFXDLDQA HH DUHRNONGLZRDQVHZUH B € HXND
WKH SRWHQWLRPHWULF VXUIDFH HOQHNUMMQ WRQRWRIXU P BB WHIRY
6XUIDFH &RQWRXWKH DS WHUDO GLUHFWLRQ RI JURXKIE ZDWXQGDRE H
IORZ SDWWHUQ REVHUYHG GXULQJ WKMH QW PZROWKNV RILNV\G B UHLYFH R BWAH L

7DEOH
*URXQGZDWHU (OHYDWLRQV 6XPPDU\

*URXQGZDWHU (OHYDWLRQV

7RS RI &DVLQJ IHHW 06/
(OHYDWTLRQ

:HOO '

JHE -XQ 2FW
IHHW 06/

*1 *6$
*1 *6$
*1 *6$
*1 *6%
*1 *6$
*1 *6$
*1 *6$
*1 *6$
*1 *6$
*1 *6%
*1 *6%
*1 *6$
*1 *6%
*1 *6%
*1 *6%

10 10 10

o|lo|lojo|lojo|lO0O|OO|0O|O|O|lO0|OC|O|O




30DQW *DVWRQ *\SVXP 3RQG
$QQXDO *URXQGZDWHU ORQLWRULQJ DQG &RUUHFWLYH $FWLRQ

*URXQGZDWHU IORZ UDWHV DW WKHWLDWH FZ B U B GAIH@ANXD DKM I8 G DEXDOV
IURP SUHYLRXV VOXJ WHVW UHVXEBWNVWD R IGWKH ARV IHRHIDMIEGK IR IU H FRA
WHVW GDWD DW WKH VLWH WKH DYHWDGHRK\G B P XMHHAR QBQ GXKLWIKY
XVHG LQ WKH IORZ FDOFXODWLRQVDV$RVHIGHEFMHGE B WRK/H W\HRD >
HITHFWLYH SRURVLWS6Y3$F RRPP HDQGIHIBREW D 6 VBB B $V

+RUL]RQWDO IORZOFKORWMWHNG XVIVQEDWEKHUER PRRQO\RXIVIBE F\TV /DZ

8L'UE
Jg

"KHUH ‘
8 *URXQGZDWHU @é&?ﬁ YHORFLW\

- $YHUDJH SHUPHDEL@%%MFM WKH DTXLIHU

[ +RULIRQWDO K\GUDXOLF JUDGLHQW
Jg (IITHFWLYH SRURVLW\
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*URXQGZDWHU 6DPSOLQJ

*URXQGZDWHU VDPSOHV ZHUH FROOHFORZGIORRPVPRQOWRU LSQUR EH
DFFRUGDQFH ZLWK * D DQG $'(0 $GPLI) &OGHPRQLWRULQJ ZHO
*DVWRQ DUH HTXLSSHG ZLWK D GHGLIFDBXKHGHEXP® GORDP HRHIE QN Z €
VDPSOLQJ SURFHGXUHV ZKHUHE\ VDPWGKVTED B LARODMHIFMPHIN B KN Q
FRQGXFWLYLW\ DQG GLVVROYHG R[VMWDE [ZHLU B VP HDY X U H B XQRS GIHWH
FROOHFWHG ZKHQ WKH IROORZLQJ VWDELOL]DWLRQ FULWHULD ZHLU

X VWDQGDUG XQLWV IRU S+

X IRU VSHFLILF FRQGXFWDQFH

X 0J / RU IRU "2 | PJ O ZKLFKHYHU LV JUHDWHU

X  7XUELGLW\ PHDVXUHPHQWYV OHVV WKDQ 178

x T7THPSHUDWXUH DQG 253 + UHFRUG RQO\ QR VWDELOL]DWLF
'XULQJ SXUJLQJ DQG VDPSOLQJ D 6P PRRMQUR\ORU LIDYGV WXFRQE FLOHO &
2QFH VWDELOL]DW DG @BV DH I H HYRIDEDWW WE GV R QIGKWMXEDERUDWR U\ |

FKDLQ RI FXVWRG\ &2& SURWRFRO

IDERUDWRU\ $QDO\VLV

/IDERUDWRU\ DQDO\VHV ZDV SHUIRUPHGEWRWKH $3& ((QYQUKRQOH Q IV [
RU 7HVW $PHULFD ,QF 7$/ Rl 3HQYVDERYRXYQR WhBW KD §&&6MD QR
DFFUHGLWHG E\ 1DWLRQDO (QYLURQPRHQWP OL($BRDOW RDLGWPUE ®L.
FHUWLILFDWLRQ IRU DOO SDUDPHWHWKD D@ ROHKGWRGRNXAER DB\ URC
HYHQWYV DUHS$SSHWOIQWE G LQ

4XDOLW\ $VVXUDQFH 4XDOLW\ &RQWURO

'XULQJ HDFK VDPSOLQJ HYHQW TXDOPESEWMHWVVA/XUYRKRQFHUHKXPRQWMN FWR &
RQH VDPSOH SHU HYHU\ GHWHFWLRBQGXBRPEPBBWH VIDAS®H\Q & HBMD
GXULQJ HDFK VDPSOLQJ HYHQW 4% 4kl § D FESDOMD GYDDAODL @ D W LHRY(D O R0
$SSHQGL[ $

*URXQGZDWHU TXDOLW\ GDWD IRU W K ®R&DWWIEF HRUNVWWKIHP 88 V@I U
HYHQW IROORZLQJ J(3I$G BIFHR QU FOP (¥ K ENROPHIQW V@A RQV 6WDQGDU
3URFHGXUHV DQG 4XDOLW\ $VVXUD QF$ DHIQLRIO, 91'MYWIP EBO L G D W WK
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2SHUDWLQJ 3URFHGKREV,986HSSWHIREHUDQDOPWIGFW&E PHWKRGV 'D)
JHQHUDOO\ FRQVLVWHG RI UHYLHZL\Q JODERIUDW RQW ABWKRG KRO®
FRQWURO VDPSOHV PDWUL[ VSLNHY BIMEUUH U BAMNGYLHG 16 BI@ BAEY H SU
GLIJHVWLRQ VSLNHVY ODERUDWRU\GDRGXLSPH® W XEEMDLEG 8 WHDSBGVU HISH

KHUH DSSURSULDWABLIYBIOVGCGDWE RQ\DRXWBHHGD 830 KNGQJ WKH SURI
IDWLRQDO )XQFWLRQDO *XLGHOLQHV IRU ,QRWJIBQGPE QFWD peINILHIC
LGHQWLILHG LQ WKH VWDWLVWLFDO DQDO\VLV UHSRUWYV
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67$7,67,&%/ $1%$/<6,6

6WDWLVWLFDO DQDO\VLV Rl $SSHQGLRJ, . GDYW® ,ADYUEKQIRAIPMIGU R
FROOHFWHG IURP WKH FHUWLILHG JVRRQWZWWHU &)BQiL W R U ID@JIG Qi
$GPLQ &RGH U DQG IROQRFAHWQW LWKH PHSNKRRSG® L DTKHH
PHWKRG XVHGGDWGMH ORWBG 2D W H UXOMWLWYY &ROV*6& LQ DFFRUG!
&)5 t | DQG $'(0 $GPLQ &RGH UXVLQJ PHWKRGRORJ\ SUHV
Statistical Analysis of Groundwater Data at RCRA Facilities, Unified Guidang® U F K (3% 5
86(39%

6WDWLVWLFDO OHWKRGYV

7KH 6DQLWDV JURXQGZDWHU VWDW LPV WIKAD ® WIRWW Z WU A DDD ¥ QO/OAE
GHFLVLRQ VXSSRUW VRIWZDUH SDFINTGI WH\DWYV L QH RXILSIRHI® VR H \6 XA
IDFLOLWLHV E\ 86(3$ UHJXODWLRQV J$RODWKEXHQ S$IVR/SHVIVPHQWH GR
HYDOXDWLRQ RI $SSHQGL[ ,,, FRQVWQMW XH QFVR\DQ LW L B/KKHIRW ¥ HIGD YWH
EDFNJURXQG FRQGLWLRQV 6WDWLYWHMDKRGQIBHVEYLEB\G S U WRKU
VWDWLVWLFDO DQDO\VLV SODQ IRU WKH VLWH

$SSHQGL[ ,,, &RQVWLWXHQWYV

6WDWLVWLFDO WHVWYV XVHG WR HYDW®W®DWRQWKHNIRRXQWAUDVYHD O
SUHGLFWLRQ OLPLW PHWKRGV 7KHQR® IZDXMWMKOWKSUHKBLFWIHRIQIOEP
SODQ DUH XVHG IRU FDOFLXP FKHROBUVULRBOGLG&WXOTDW MV RDGBWWHRW DQH
KDV EHHQ D VWDWLVWLFDOO\ VLJIJIXQIGF DORX QQGZDMIHMHT % b O LRW\H | Q&
OLPLWY FRPELQHG ZLWK WKH RIH XMHGIMFRWYRQ XHVID ESRAUUHR QO D
,QWUDZHOO SUHGLFWLRQ OLPLWVZKOBO KR/ WRWIDREDD \GD & IDP Z WV KILRQ
ZHOO 7KH PRVW UHFHQW VDPSOH |UWRKP WKHN S/HRPVML X H OED EW JARRPSDG
RYHU EDFNJURXQGFWLW QUQZHROLAV 8 USBRAR G X\8 DUW & LHHVOMD EB LV K D EDF
DQ LQGLYLGXDO FR®@VWHWEKEW W DPKSH PPRAMRFPL HOWKZEBRD LV FRPSELC
EDFNJURXQG OLPLW WR LGHQWLI\ 66,V

$ VXPPDU\ WDEOH RI WKH VWDWLVMWERQ GISBIHM)\G DB %R B B3/MOLHAMVWY K
(YDOXDWLRQ
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$VVHVVPHQW ORQLWRULQJ 6WDWLVWLFYV

3DUDPHWULF WROHUDQFH OLPLWYV ZRIWMAIVXMHRG \8 R RRDHG XD WHIGE BIE
$SSHQGL[ ,9 SDUDPHWHNV WRIZLWRRI M. GRYAH GG 7KH FRQILGHQFH D
OHYHOV IRU QR Q SMH DR IFWW I FDW R OGHISBOFEHQWR K EDFENUKRXQG VDI
EDFNJURXQG OLPLWKHEWHWKHPLQOLEAE® WKRWHRWQRIDMWDQGDUG

$V GHVFULEHG LQ K &)5 WKH *:36 LV

7KH PD[LPXP FRQWHWWQOEQUWRHEBHOMGHURI WKLDQ@WOH WKH
'KHUH DQ 0&/ KDV QRW EHHQ HVWDEOLVKHG

L &REDOW PLFURJUDPV SHU OLWHU XJ O

LL /HDG XJ O

LLL /LWKLXP XJ O DQG

LY ORO\VEGHQXP XJ O

%DFNJURXQG OHYHQ@KHRB RMRH B/D FKKIRNKE G WKDIQOWKH 0&/ RU
VSHFLILHG *:36

([LVWLQJ $'(0 $GPLQ &RGH U LQRGX G HY ERWUHRQY PNQIVMQ PRIE
SDUDPHWHU W KOIXGHRBUHQ MAK H \WAV@TAI L WW H F\DLOV BlQ DOAVH[SODLQHG L
WKH IHGHUDO &&5 UXOH WKH *:36V OLIMWRKLKXE® DERG H RROUV E BRIEIXPWD |
HVWDEOLVKHG 3*5HJLRQDO 6FUHHQLQHUHYHD V& / 56DV QRVD \E HHIH HX\
JROORZLQJ WKH SURFHGXUH XVHG E\ W&K(I3 $8 6R3S VHK/MV DHE@H VB 8 R &6 /L
PJ/ ZDV XVHG DV D *:36 IRU VW DRV \GDRWBEOHFRPGSORRYRQ RR |
%DFNJURXQG /HYHOV DQG *URXQG ZDWHKP PIURVHIF WLIRIQ BOVFINIGE R
HVWDEOLVKHG DW HDFK PRQLWRULQJ ZHOO DQG WKH *:36
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7TDEOH 6XPPDU\ RI/'DAAYURX GURXQGQDOWHDW GDRWMFWLR

$QDO\WH §QLWYV %WDFNJURXQG *:36

-

o
(@]
-~

$QWLPRQ\
$UVHQLF pJ
%DULXP PO /
%HU\OOLXP PJ /
%RURQ Py /
&DGPLXP PJ /
&KURPLXP PJ /
&REDOW PJ /
YOXRULGH PJ /
/IHDG PJ |
ILWKLXP Pl
OHUFXU\ PD
ORO\EGHQXP P
P
P

6HOHQLXP
7TKDOOLXP
7TRWDO 5DGLXP
1RWHYV

‘KHUH QXPEHUVWXHN SHBRMWHW KR XERLG| DU NG BRVEDG BHDEWHG *:36 IRU
HDFK Rl WKH VHPL DQQXDO PRQLKHR WHUHHEGHYWVPLQ MEKH RUGHU WKDW W

6WDWLVWLFDO $QDO\VLV 5HVXOWYV

$QDO\WLFDO GDWD IURP WKH VHPRX QK @XDDO 2FFRREMHRIU 26 U HH YH
DQDO\]HG LQ DFFRUGDQFH ZLWK WHKN 3OPHUWEMWRGEHUWDWLV\EESD
VWDWLVWLFDO DQDO\VLV ZDV SHUIRKPHIE WHRW B b QH® PW R HE D F NRU
$SSHQGL[ ,9 DVVHVVPHQW PRQLW R U LGHWSHDUWFDLRHWIH URR DHF ) \WM Y D @& X
H[FHHGHG WKH HVWDEOLVKHG JURXQGZDWHU SURWHFWLRQ VWDQG

%DVHG RQ UHYLHZ Rl WKH $SSHQOGLH & L YMDOEBSMIF®L] D, Q B R QWLW LSV
KDYH QRW UHWXUQHG WR EDFNJURXQG OHYHOV
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JLUVW 6HPL $QQXDO *URXQGZDWHU ORQLWRULQJ (YHQW

6WDWLVWLFDO DQDO\VLV RI $SSHQG MWD W DWWWL EGC B QWY LUKGE | WKIHQ M
*»36 DW WKH OLVWHG ZHOOV

x *1 *6$ 0: $UVHQLF

6HFRQG B6HPL $QQXDO *URXQGZDWHU ORQLWRULQJ (YHQ!

5HYLHZ Rl WKH 6DQLWD¥SSHQCGNI® ©BMVHMMVELL\QDQ\ 66/V GXULQ.
DQQXDO GHWHFWLRQ PRQLWRULQJ HYHQW
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$/7(51$7( 6285&( '(021675%$7,216

6HFWLRQ J LL DQG $'(0 $GPLQ &R®WORZV WKH RZQHU RU I
GHPRQVWUDWH WKDW D VRXUFH RWIKHUDQKGDW KDK\H V&K H 8 Q/L WDK DW KF
DOWHUQDWH VRXUFH RU UHVXOWHGWDW P VHLLFDWY HYD B R P 3@ R@J R
JURXQGZDWHU TXDOLW\

$Q $OWHUQDWH B6RXUFH 'HPRQVWUDWLREG 5% LOBCSRE WG LDV 66/V
$OWHUQDWH 6RXUFH $SWPEROWAXYINWGRIQQ WKH $6' UHSRUWMXKOWKRIDSS
QDWXUDO JURXQGZDWHU FKHPLVWU\ WIDUH DEWOMNV QR D FF ROEF
t J DQG $'(0 $GPLQ &RGH U V $6' GHPRIQVWWKRWHY WKDW
QRW WKH UHVXOW RI D UHOHDVH W RFEWLKHQ& & X FB @3/ LES MHFRGH Q W Ll
RI FRUUHFWLYH PHDVXUHV LV QHFHVVDU\
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021,725,1* 352*5%$0 67%$786

,Q DFFRUGDQFH ZLWK 1t H DQG $'(0 $GPLR &SRGHLRSOHPHQW
DVVHVVPHQW PRQLWRULQJ LQ -DQXDWQG 66/V R6,¥SBHRYEIH QS IS[D,.,
ZHUH LGHQWLILHG DW WKH 30DQW *DNYWRIWA SPRPGXEWMH G XQLQJI V.
EHHQ FRPSOHWHG IRU HYHU\ $SSHQGLE69 WROUMRWNMKHQ®Y BFFRUGL
t J LL DQG $ODEDPD $GPLQ &RGH U$3& ZLOO FRQ@WLQXH D
PRQLWRULQJ DQG ZLOO QRW LPSOHPXOQNM DMNVIHKVWRMGQ BA R FR UGG
$GPLQ &RGH U FRPSOHWH $6' UGIISGIEE HYGI Y RY L
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&21&/86,216 $1' )8785( $&7,216

%DVHG RQ UHYV XAV Aviisl BlowwdwateLand Wectide Action Monitoring Report $ 3 &
LQLWLDWHG DQ DVVHVVPHQW PRQLWRIROQUGCZDRNHD R/ RS- DHNKRHUH
FROOHFWHG IURP WKH FHUWLILHG QO ,Q BDIUDPMWRGVDQDO\]IHG |

7KH FHUWLILHG FRPSOLDQFH PRQLWR® LDQV MO D QXD DR EDVA NV RIFHR
DQG 2FWREHU 7KH JURXQGZDWHO ¥DPSQGEL] ZH U H, D 8D OD]MHHGWIH
GDWD IURP WKH VHPL DQQXDO HY HIDDWEZWH HVRWDSL VEW.B /Q @ W HF L
WKH -XQH DV V H Q\ PGIIWD PLRIH QWRLH QMGG [6 .60 WV RQ S WS W XHQWY DERY

$6'V KDYH EHHQ FRPSOHWHG IRU WKH @ 3$ WG L:[369 RRKGINUWM LRWUKHH QLD |
ZLWK t J LL DQG $'(0 $GPLQ &BGHIW $3& ZLOO FRQWLQXH L
PRQLWRULQJ DQG ZLOO QRW LPSOHPXQWW IBVHAMAWNEHGWL @1 TFRUUBE
$GPLQ &RGH U

7KH ILUVW VHPL DQQXDO DVVHVVPHOQWSPRQLWRULQJ HYHQW LV SOI
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5()(5(1&(6

$670 6WDQGDUG ' H 6WDQGDNGG 3 WDAWLE E DR UR'GI \RIJ OL
ORQLWRULQJ :HOOV $670 ,QWHUQDWLRQDO :HVW &RQVKRK
5 ( ZZZ DVWP RUJ

JULQJIV ' 0 SHSRUW RQ WKH *HRORQWR U} &V KD WWRRYV O\W HDPW H
E\ 6RXWKHUQ &RPSDQ\ 6HUYLFHV 'HFHPEHU
YULQJV ' 0 SHSRUW RQ WKH *HRORIDWR R (I &F H S\QWQRIQ HGGHDWPL R

E\ 6RXWKHUQ &RPSDQ\ 6HUYLFHV 'HFHPEHU

*HRORJLFDO 6XUYH\ R $ODEOPDLIFWDO *HRGRRJILEFODHDS D
85/ KWWS 72zZZ JVD VWDWH DO XV LQGH[ KWPO DFFHVVHG 1RY

.RSDVND OHUNHO 'DYLG & /HZLV 6 'HDGQG\®WQREIHROHRY\' DQREROIXOQH
WR &RQWDPLQDWLRQ RI ODMRU $TXL IHQ 6 XL QY $0 RE O EOPHID & L

OF,QW\UH 05 - & 3DVKLQ DQG *0 OW LRRDBODQW *HRORSR 3UF
BRXWKHUQ &RPSDQ\ 6HUYLFHV E\ WKH *HRORJLFDO 6XUYH\ RI !
6DSS & ' DQG (PSODLQFRXUW - | $OBEDRRIBSISKLBECAIBDSRQV

6XUYH\ RI $SODEDPD

6KDPEXUJHU 9 0 DQG -5 +DUNLQWSKHOE\ :OHRHUWNEY POOBBEPOLWWHR (
6XUYH\ RI $ODEDPD 0DS

86 (QYLURQPHQWDO 3URWHFWLRQ $50®B0LRY DQG )L PVOLVRIDD
IRU WKH $QDO\VLV RI 7UDFH OHWDOV ,(@$URY%GGZDWHU 3URMH!

86 (QYLURQPHQWDO 3URWHFWLRQ $JHWR Q (32 ['IFHWRI GROD EH POHON
(3% 6: ,QWHULP )LQDO 5&5% ,QYANWIRDWRRY , DQG XLGL

86(3% 6WDWLVWLFDO $QDO\VLV ®I DWRXEEESZ)DW HOLWRLGHMW B QL QLI
2IILFH Rl 5HVRXUFH &RQVHUYDWLRQ D QWD SHRRY DG+, @ LRRURI
'LYLVLRQ ODUFK

86(3% Data Validation Standard Operating Procedure§ FLHQFH DQG (FRV\VWHP 6XSSH
5HIJLRQ ,9 $WKHQV *$ 6HSWHPEHU

86(3% IDWLRQDX)BEEPWQRYDAU |,)XO®RE JDQDF56XSHEZ 21ILFH RI 6
SHPHGLDWLRQ DQGQRIMXWRRORILE657, $XIXVW
86(3$ YHGHUDO 5HJLVWHU O9ROXPH 1R3DUW) UL GOQ YSESIURLQP +

BURWHFW L REFRRIFAGRS7and 261. Hazardous and Solid Wdsteagement System;
Disposal of Coal Combustion Residufilem Electric Utilities; Final Rule. >(3$% +4 5&5%+
+ )5/% + *26:(5@ 5,1% +$( $SULO

86(3% RCRA Groundwater Monitoring Technical Enforcement Guidance Document

86(3% Subpart E, Groundwater Mdoring and Corrective Action L Q & K D Soid H\tAste
Disposal Facility Criteria Technical Manual ($ 5

8QLWHG 6WDWHYV *HRORJLFDO 6XUYHED&6D64XDGEDQUOWHR QY LOLAHK W
7TRSRJUDSKLF 0DS
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8QLWHG 6WDWHYV *HRORJLFDO 6XUYH\H®F*+ &HQWISODHDWBU: XW H LE ¥
$ODEDPD 6KHOE\ &RXQW\ 85/ KWW SHUIOV HFR XYW B RPY" IROG®HE
$FFHVVHG '"HFHPEHU

8QLWHG 6WDWHV *HMBORJILFDDO 6RWYRDBIO\ +DGWLRIUW 85/
KWWS QKG XVJV JRY GDWD KWPO $FFHVVHG 'HFHPEHU

8QLWHG 6WDWHYV *HRORJLFDO 6XUYHQIRBPEDWLREB 6\NWHRQ DIDE: DQWH
85/ KWWS ZDWHQGDWDKXKNVAIVVIRY '"HFHPEHU
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Appendix A



Alabama Power General Test Laboratory Field Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

E. C. Gaston Gypsum Pond

Assessment Event 1

$00 VDPSOHV ZHUH FROOHFWHG XVLQJ PHWKRGV GHILQH-GlolGrauodvad Ban@ikgZ HU TV
Procedure and the associated site-specific Sampling and Analysis Plan (SAP).

Field quality control procedures were performed as follows:

x Blanks and Sample Duplicates were collected as described in the SAP.
X Calibration verifications for all required field parameters were performed daily, before and after sample collection.



7KH IROORZLQJ GDWD KDV EHHQ UHYLHZHG DQG DSSURYHG E\

4XDOLW\ &RQWURO 6XSHUYLVLRQ
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Alabama Power General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

Fluoride
Gaston Gypsum
WMWGASG_1134

1. This report consists of all MWs and corresponding Lab IDs listed on the Chain of Custody

2. Refer to comments on Chain of Custody for information regarding sample regkipamples were received
intact and properly preserved.

3. Allsamples were outsourced to Test America, Pensacola for analysis. There was no job narrative provided, as
there were no issues found.
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Alabama Power General Test Laboratory Case Narrative

744 County Road 87, GSC#8
Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

Metals ICP
Gaston Gypsum
WMWGASG_1134

1. This report consists of all MWs and corresponding Lab IDs listed on the Chain of Custody

Refer to comments on Chain of Custody for information regarding sample receipt

3. All standards and solutions are NIST/ISO/IEC/GuideaBdable and were used within their recommended shelf
life.

n

Sample ID Batch ID Project ID

AY03285 20180220K WMWGASG_ 113
AY03286 20180220K WMWGASG_ 113
AY03287 20180220K WMWGASG_ 113
AY03288 20180220K WMWGASG_ 113
AY03289 20180220K WMWGASG_ 113
AY03290 20180220K WMWGASG_ 113
AY03291 20180220K WMWGASG_ 113
AY03292 20180220K WMWGASG_ 113
AY03293 20180220K WMWGASG_ 113
AY03294 20180220K WMWGASG_ 113
AY03295 20180220AK WMWGASG_113.
AY03296 20180220AK WMWGASG_113.
AY03297 20180220AK WMWGASG_113.
AY03298 20180220AK WMWGASG_113.
AY03299 20180220AK WMWGASG_113.
AY03300 20180220AK WMWGASG_113.
AY03301 20180220AK WMWGASG_113.
AY03302 20180220AK WMWGASG_113.
AY03303 20180220AK WMWGASG_113.

4. All ofthe above samples were analyzed by EPA 200.7 and prepared by EPA 1638.
5. All samples wergrepared andanalyzed within the established hold times.
6. Allin house quality control procedures were followed, as described below.

General Quality Contrétrocedures:

x Prior to sample analysis, an initial calibration verification (ICV) was analyzed ariteria were met before
sample analysis.

x Following the ICV, an initial calibration blank (ICB) was athbmzd was below the limit of quantitation for all
requested analytes.
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Alabama Power General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

All continued calibration verification (CCV) were within the acceptance criteria for the requested analytes.

All continued calibration blanks (CCB) were below the limit of quantitation for the requested analytes.

A preparation method blank and laboratory control sample were digested and analyzed with the samples in eact
digestion batch.

All laboratory control sample criteria were met.

The method blank associated with each digesbatch passed all acceptance criteria for all requested analytes.
The spectral interference check associated with EPA 200.7 was analyzed and all acceptance criteria were met.
All sample internal standard criteria were met.

The high standard readbackssociated with EPA 200.7 were within acceptance criteria.

It is noted that the QC summary page typically provides the QC results from the original batch analytical
sequence. If dilutions were subsequently performed to bring sample concentrations Withiatibration range,

any additional QC data from the dilution analyses may need to be obtained from the laboratory. Any

qualifications applied to original analyses or dilutiorarelyses are based upon QC data available at the time of
review.

X X X X X X

Matrix Speific Quality Control Procedures:

Similarity of matrix and therefore relevance of matrix specific QC results should not be automatically inferred for any
sample other than the sample selected for QC.

X A matrix spike and matrix spike duplicate were digested and analyzed with each ICP batch. All acceptance critet
for accuracy were met.

X A matrix spike and matrix spike duplicate were digested and analyzed with each ICP batch. All acceptance critet
for precision were met.

7. All samples were analyzed at aG2 dilution to compensate for any potential matrix effects.
8. The raw data results include results corrected for dilution.
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Alabama Power General Test Laboratory Case Narrative

744 County Road 87, GSC#8
Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

Metals ICPMS
Gaston Gypsum
WMWGASG_1134

1. This report consists of all MWs and corresponding Lab IDs listed on the Chain of Custody

Refer to comments on Chain of Custody for information regarding sample receipt

3. Allstandards and solutions are NIST/ISO/IEC/Guide 34 traceable and were used within their recommended shel
life.

n

Sample ID Batch ID Project ID

AY03285 612588 WMWGASG 113
AY03286 612588 WMWGASG 113
AY03287 612588 WMWGASG 113
AY03288 612588 WMWGASG 113
AY03289 612588 WMWGASG 113
AY03290 612588 WMWGASG 113
AY03291 612588 WMWGASG 113
AY03292 612588 WMWGASG 113
AY03293 612588 WMWGASG 113
AY03294 612588 WMWGASG 113
AY03295 612589 WMWGASG 113
AY03296 612589 WMWGASG 113
AY03297 612589 WMWGASG 113
AY03298 612589 WMWGASG 113
AY03299 612589 WMWGASG 113
AY03300 612589 WMWGASG 113
AY03301 612589 WMWGASG 113
AY03302 612589 WMWGASG 113
AY03303 612589 WMWGASG 113

4. All of the above samples were analyzed by EPA 200.8 and prepared by EPA 1638.
5. All samples wergrepared andanalyzed within the established hold times.
6. Allin house quality control procedures were followed, as described below.

General Quality Control Procedures:

All tune and calibratio met criteria for all requested analytes.

Prior to sample analysis, an initial calibration verification (ICV) was analyzed and all criteria were met.
Following the ICV, an initial calibration blank (ICB) was analyzed and was below the limit of quarititegtib
requested analytes.
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Alabama Power General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

X X X X

All continued calibration verification (CCV) were within the acceptance criteria for the requested analytes.
All continued calibration blanks (CCB) were below the limit of quantitation for the requested analytes.

A preparatiormethod blank and laboratory control sample were digested and analyzed with the samples in each
digestion batch.

All laboratory control sample criteria were met.
The method blank associated with each digestion batch passed all acceptance criteria for all requested analytes
The interference check samples associated with EPA 200.8 were analyzed and passed for all requested analyte
All sample internal standard criteria were met.

Matrix Specific Quality Control Procedures:

Similarity of matrix and therefore relevance of matrix specific QC results should not be automatically inferred for any
sample other than the sample selected for QC.

X

~

A matrix spike and matrix spike duplicate were digested and analyzed with each ICPMS batch. All acceptance
criteria for accuracy were met.

A matrix spike and matrix spike duplicate were digested and analyzed with each ICPMS batch. All acceptance
criteria for precision were met.

All samples were analyzed at a dilution of 1 to 5 to compensate for any matrix effects.
The raw dataesults are shown with dilution factors included.
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Alabama Power General Test Laboratory Case Narrative

744 County Road 87, GSC#8
Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

Mercury
Gaston Gypsum
WMWGASG_1134

1. This report consists of all MWs and corresponding Lab IDs listed on the Chain of Custody

Refer to comments on Chain of Custody for information regarding sample receipt

3. Allstandards and solutions are NIST/ISO/IEC/Guide 34 traceable and were used within their recommended shel
life.

n

Sample ID Batch ID Project ID
AY03285 612674 WMWGASG_113.
AY03286 612674 WMWGASG_113.
AY03287 612674 WMWGASG_113.
AY03288 612674 WMWGASG_113.
AY03289 612674 WMWGASG_113.
AY03290 612674 WMWGASG_113.
AY03291 612674 WMWGASG_113.
AY03292 612674 WMWGASG_113.
AY03293 612674 WMWGASG_113.
AY03294 612674 WMWGASG_113.
AY03295 612675 WMWGASG_113.
AY03296 612675 WMWGASG_113.
AY03297 612675 WMWGASG_113.
AY03298 612675 WMWGASG_113.
AY03299 612675 WMWGASG_113.
AY03300 612675 WMWGASG_113.
AY03301 612675 WMWGASG_113.
AY03302 612675 WMWGASG_113.
AY03303 612675 WMWGASG_113.

4. All ofthe above samples were analyzed and prepared by EPA 245.1.
5. All samples wer@repared andanalyzed within the established hold times.
6. Allin house quality control procedures were followed, as described below.

General Quality Control Procedures:

x Prior to sample analysis, an initial calibration verification (ICV) was analyzed and all criteria were met.
x Following he ICV, aimitial calibration blank (ICB) was analyzed and was below the method detectiofolirttie
requested analyte
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Alabama Power General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

X

All continued calibrabn verification (CCV) were within the acceptance criteria for the requested analyte
All continued calibration blanks (CCB) were below the limit of quantitation for the requested analyte.

A preparation method blank and laboratory control sample were dageand analyzed with the samples in each
digestion batch.

All laboratory control sample criteria were met.

The method blank associated with each digestion batch was bélewrit of quantitation for the requested
analyte

All calibration met criteria fothe requested analyte.
All regponse signals were satisfactory

Matrix Specific Quality Control Procedures:

Similarity of matrix and therefore relevance of matrix specific QC results should not be automatically inferred for any
sample other than the sampkelected for QC.

X

© N

A matrix spike and matrix spike duplicate were digested and analyzed with each batch. All acceptance criteria fo
accuracy were met.

A matrix spike and matrix spike duplicate were digested and analyzed with each batch. All acceptamiadorrit
precision were met.

All samples were analyzed without a dilution.
The raw data results are shownth dilution factors included.
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ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Pensacola

3355 McLemore Drive
Pensacola, FL 32514

Tel: (850)474-1001

TestAmerica Job ID: 400-149575-1
TestAmerica Sample Delivery Group: Gaston Gypsum 1134
Client Project/Site: CCR Plant Gaston

For:

Alabama Power General Test Laboratory
744 County Rd 87

GSC #8

Calera, Alabama 35040

Attn: Sarah Copeland

Authorized for release by:
2/19/2018 4:46:45 PM

Cheyenne Whitmire, Project Manager Il
(850)471-6222
cheyenne.whitmire@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Pensacola

3355 McLemore Drive
Pensacola, FL 32514

Tel: (850)474-1001

TestAmerica Job ID: 400-149577-1
TestAmerica Sample Delivery Group: Gaston Gypsum 1134
Client Project/Site: CCR Plant Gaston

For:

Alabama Power General Test Laboratory
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GSC #8

Calera, Alabama 35040

Attn: Sarah Copeland

Authorized for release by:
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Cheyenne Whitmire, Project Manager Il
(850)471-6222
cheyenne.whitmire@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Alabama Power General Test Laboratory Field Case Narrative

744 County Road 87, GSC#8
Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

E. C. Gaston Gypsum Storage Area

2018 Compliance Sample Event 1

$00 VDPSOHV ZHUH FROOHFWHG XVLQJ PHWKRGV GHILQH-GlolGrauodvad Ban@ikgZ HU TV
Procedure and the associated site-specific Sampling and Analysis Plan (SAP).

Suspected iron bacteria present at MW-9. Orange coloration diminished as pumping continued.
Rain showers were present when sampling well MW-2 and while collecting Equipment Blank 1 (EB-1).
Field quality control procedures were performed as follows:

x Blanks and Sample Duplicates were collected as described in the SAP.
X Calibration verifications for all required field parameters were performed daily, before and after sample collection.
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Alabama Power General Test Laboratory Case Narrative

744 County Road 87, GSC#8
Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

Metals ICP
Gaston Gypsum
WMWGASG_1155

1. This report consists of all MWs and corresponding Lab IDs listed on the Chain of Custody

Refer to comments on Chain of Custody for information regarding sample receipt

3. Allstandards and solutions are NIST/ISO/IEC/Guide 34 traceable and were used within their recommended shel
life.

n

Sample ID Batch ID Project ID
AY13775 621844 WMWGASG_115!
AY13776 621844 WMWGASG_115!
AY13777 621844 WMWGASG_115!
AY13778 621844 WMWGASG_115!
AY13779 621844 WMWGASG_115!
AY13780 621844 WMWGASG_115!
AY13781 621844 WMWGASG_115!
AY13782 621844 WMWGASG_115!
AY13783 621844 WMWGASG_115!
AY13784 621844 WMWGASG_115!
AY13785 621875 WMWGASG_115!
AY13786 621875 WMWGASG_115!
AY13787 621875 WMWGASG_115!
AY13788 621875 WMWGASG_115!
AY13789 621875 WMWGASG_115!
AY13790 621875 WMWGASG_115!
AY13791 621875 WMWGASG_115!
AY13792 621875 WMWGASG_115!
AY13793 621875 WMWGASG_115!

4. All of the above samples were analyzed by EPA 200.7 and prepared by EPA 1638.
5. All samples wergrepared andanalyzed within the established hold times.
6. Allin house quality control procedures were followed, as described below.

General Quality Control Procedures:

Prior to sample analysis, aritial calibration verification (ICV) was analyzed padsed.
Following the ICV, anitial calibration blank (ICB) was analyzed and was below the limit of quantitation for all
requested analytes.

x All continued calibration verification (CCV) were witlie acceptance criteria for the requested analytes.
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Alabama Power General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

All continued calibration blanks (CCB) were below the limit of quantitation for the requested analytes.

X A preparation method blank and laboratory control sample were digested and analyzed witmtpkesan each
digestion batch.

x All laboratory ontrol sample criteria wre met.

x The method blank associated with each digestion batch passed all acceptance criteria for all requested analytes

X The spectral interference check associated with EPA 200.7vahszadand all acceptance criteria were met

x All sample internal standard criteria were met.

X The high standard readbacks associated with EPA 200.7 were within acceptance criteria.

X Itis noted that the QC summary page typically provides the QC results from the original batch analytical

sequence. If dilutions were subsequently performed to bring sample concentrations within the calibration range,
any additional QC data from the dilution analyses may need to be obtained from the laboratory. Any
gualifications applied to original analyses or dilutiorarelyses are based upon QC data available at the time of
review.

Matrix Specific Quality Control Procedures:

Similarity of matrix antherefore relevance of matrix specific QC results should not be automatically inferred for any
sample other than the sample selected for QC.

x A matrix spike and matrix spike duplicate were digested and analyzed with each ICP batch. All accefseace
for accuracy were met

X A matrix spike and matrix spike duplicate were digested and analyzed with each ICP batch. All acceptance critel
for precision were met

7. All samplesvere analyzed at a x23dilution to compensate for potential matrix effect¥he following samples
were diluted due to analyzed sample concentration over the high standard of the calibration curve.

Sample ID Analye Dilution Factor
AY13780 Calcium x10.15
AY13783 Calcium x10.15
AY13791 Calcium x10.15

8. The raw data results includesults corrected for dilution

3DJHRI



Alabama Power General Test Laboratory Case Narrative

744 County Road 87, GSC#8
Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

Metals ICPMS
Gaston Gypsum
WMWGASG_1155

1. This report consists of all MWs and corresponding Lab IDs listed on the Chain of Custody

Refer to comments on Chain of Custody for information regarding sample receipt

3. Allstandards and solutions are NIST/ISO/IEC/Guide 34 traceable and were used within their recommended shel
life.

n

Sample ID Batch ID Project ID
AY13775 622115 WMWGASG_115!
AY13776 622115 WMWGASG_115!
AY13777 622115 WMWGASG_115!
AY13778 622115 WMWGASG_115!
AY13779 622115 WMWGASG_115!
AY13780 622115 WMWGASG_115!
AY13781 622115 WMWGASG_115!
AY13782 622115 WMWGASG_115!
AY13783 622115 WMWGASG_115!
AY13784 622115 WMWGASG_115!
AY13785 622116 WMWGASG_115!
AY13786 622116 WMWGASG_115!
AY13787 622116 WMWGASG_115!
AY13788 622116 WMWGASG_115!
AY13789 622116 WMWGASG_115!
AY13790 622116 WMWGASG_115!
AY13791 622116 WMWGASG_ 115!
AY13792 622116 WMWGASG_115!
AY13793 622116 WMWGASG_115!

4. All of the above samples were analyzed by EPA 200.8 and prepared by EPA 1638.
5. All samples wergrepared andanalyzed within the established hold times.
6. Allin house quality control procedures were followed, as described below.

General Quality Control Procedures:

All tune and calibration met criteria for all requested analytes.

Prior to sample analysis, an initial calibration verification (ICV) was analyzed and all criteria were met.
Following he ICV, an initial calibration blank (ICB) was analyzed and was below the limit of quantitation for all
requested analytes.
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Alabama Power General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

All continued calibration verification (CCV) were within the acceptance criteria for the requested analytes.
All continued calibration blanks (CCB) were below the limit of quantitation for the requested analytes.

A preparation method blank and laboratory control sample were digested and analyzed with the samples in eact
digestion batch.

All laboratory control sample criteria were met.

The method blank associated with each digestion batch passed all acceptance criteria for all requested analytes
The interference check samples associated with EPA 200.8 were analyzed and passed for all requested analyte
All sample internal standard ceitia were met.

X X X X

Matrix Specific Quality Control Procedures:

Similarity of matrix and therefore relevance of matrix specific QC results should not be automatically inferred for any
sample other than the sample selected for QC.

x A matrix spike and matrix spike duplicate were digested and analyzed with each ICPMS batch. All acceptance
criteria for accuracy were met except for AY13784 Barium. The spike was invalid since spike amount was <30%
sample amount.

X A matrix spike and matrix spike duplicate were digestedi @malyzed with each ICPMS batch. All acceptance
criteria for precision were met.

7. All samples were analyzed at a dilution of 1 to 5 to compensate for any matrix effects.
8. The raw data results are shown with dilution factors included.
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Alabama Power General Test Laboratory Case Narrative

744 County Road 87, GSC#8
Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

Mercury
Gaston Gypsum
WMWGASG_1155

1. This report consists of all MWs and corresponding Lab IDs listed on the Chain of Custody

Refer to comments on Chain of Custody for information regarding sample receipt

3. Allstandards and solutions are NIST/ISO/IEC/Guide 34 traceable and were used within their recommended shel
life.

n

Sample ID Batch ID Project ID
AY13775 622793 WMWGASG_115!
AY13776 622793 WMWGASG_115!
AY13777 622793 WMWGASG_115!
AY13778 622793 WMWGASG_115!
AY13779 622793 WMWGASG_115!
AY13780 622793 WMWGASG_115!
AY13781 622793 WMWGASG_115!
AY13782 622793 WMWGASG_115!
AY13783 622793 WMWGASG_115!
AY13784 622793 WMWGASG_115!
AY13785 622794 WMWGASG_115!
AY13786 622794 WMWGASG_115!
AY13787 622794 WMWGASG_115!
AY13788 622794 WMWGASG_115!
AY13789 622794 WMWGASG_115!
AY13790 622794 WMWGASG_115!
AY13791 622794 WMWGASG_115!
AY13792 622794 WMWGASG_115!
AY13793 622794 WMWGASG_115!

4. All ofthe above samples were analyzed and prepared by EPA 245.1.
5. All samples wergrepared andanalyzed within the established hold times.
6. Allin house quality control procedures were followed, as described below.

General Quality Control Procedures:

Prior to @ample analysis, an initial calibration verification (ICV) was analyzed and all criteria were met.
Following he ICV, ainitial calibration blank (ICB) was analyzed and was below the method detectiofolirthie
requested analyte

x All continued calibration verification (CCV) were within the acceptance criteria for the requested analyte
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Alabama Power General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

All continued calibration blanks (CCB) were below the limit of quantitation for the requested analyte.

A preparation method blank and laboratory control sample were dagkand analyzed with the samples in each
digestion batch.

All laboratory control sample criteria were met.

The method blank associated with each digestion batch was bélewrnit of quantitation for the requested
analyte

All calibration met criteria fothe requested analyte.
All regponse signals were satisfactory

Matrix Specific Quality Control Procedures:

Similarity of matrix and therefore relevance of matrix specific QC results should not be automatically inferred for any
sample other than the sampkelected for QC.

X A matrix spike and matrix spike duplicate were digested and analyzed with each batch. All acceptance criteria fo

N

accuracy were met

A matrix spike and matrix spike duplicate were digested and analyzed with each batch. All acceptargaéarrit
precision were met.

All samples were analyzed without a dilution.
The raw data results are shownth dilution factors included.
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Alabama Power General Test Laboratory Case Narrative

744 County Road 87, GSC#8
Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

TDS
Gaston Gypsum
WMWGASG_1155

1. This report consists of all MWs and corresponding Lab IDs listed on the Chain of Custody

Refer to comments on Chain of Custody for information regarding sample receipt

3. Allstandards and solutions are NIST/ISO/IEC/Guide 34 traceable and were used within their recommended shel
life.

n

Sample ID Batch ID Project ID
AY13775 622130 WMWGASG_115!
AY13776 622130 WMWGASG_115!
AY13777 622130 WMWGASG_115!
AY13778 622130 WMWGASG_115!
AY13779 622472 WMWGASG_115!
AY13780 622472 WMWGASG_115!
AY13781 622472 WMWGASG_115!
AY13782 622472 WMWGASG_115!
AY13783 622473 WMWGASG_115!
AY13784 622473 WMWGASG_115!
AY13785 622473 WMWGASG_115!
AY13786 622473 WMWGASG_115!
AY13787 622473 WMWGASG_115!
AY13788 622473 WMWGASG_115!
AY13789 622130 WMWGASG_115!
AY13790 622130 WMWGASG_115!
AY13791 622473 WMWGASG_115!
AY13792 622473 WMWGASG_115!
AY13793 622473 WMWGASG_115!

4. All of the above samples were analyzed by Standard Method 2540C.
5. All samples were analyzed within the established hold times.
6. Allin house quality control procedures were followed, as described below.
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Alabama Power General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

General Quality Control Procedures:

X X X X X

A blank was analyzed with each batch. All criteria were met.

All final weights of samples, standards, and blanks agreed within 0.5mg of the previous weight

A sample duplicate was analyzed with each batch. RPD/2 was less than 5%.

A laboratory control sample wasalyzed with each batch. All criteria were met.

All samples were between 2.5mg and B@residue with the exception of AYXR] AY13792, and AY13793
which were below the 2.5mg residue requirement. Maximum volume of 150mL filtered.
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ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Pensacola

3355 McLemore Drive
Pensacola, FL 32514

Tel: (850)474-1001

TestAmerica Job ID: 400-155116-1
TestAmerica Sample Delivery Group: Gaston Gypsum 1155
Client Project/Site: CCR Plant Gaston

For:

Alabama Power General Test Laboratory
744 County Rd 87

GSC #8

Calera, Alabama 35040

Attn: Sarah Copeland

Authorized for release by:
6/30/2018 11:53:27 AM

Cheyenne Whitmire, Project Manager Il
(850)471-6222
cheyenne.whitmire@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/AskTheExpert/Expert_index.htm
mailto:cheyenne.whitmire@testamericainc.com

Client: Alabama Power General Test Laboratory TestAmerica Job ID: 400-155116-1

Project/Site: CCR Plant Gaston

SDG: Gaston Gypsum 1155
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ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Pensacola

3355 McLemore Drive
Pensacola, FL 32514

Tel: (850)474-1001

TestAmerica Job ID: 400-155116-2
TestAmerica Sample Delivery Group: Gaston Gypsum 1155
Client Project/Site: CCR Plant Gaston

For:

Alabama Power General Test Laboratory
744 County Rd 87

GSC #8

Calera, Alabama 35040

Attn: Sarah Copeland

Authorized for release by:
7/24/2018 5:03:59 PM

Cheyenne Whitmire, Project Manager Il
(850)471-6222
cheyenne.whitmire@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Alabama Power General Test Laboratory Case Narrative

744 County Road 87, GSC#8
Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

Metals ICP
Gaston Gypsum
WMWGASG_1176

1. This report consists of all MWs and corresponding Lab IDs listed on the Chain of Custody

2. Refer to comments on Chain of Custody for information regarding sample receipt
3. All standards and solutions are NIST/ISO/IEC/Guide 34 tkcaad were used within their recommended shelf
life.

Sample ID Batch ID Project ID
AY25233 632110 WMWGASG_1176
AY25234 632110 WMWGASG_1176
AY25235 632110 WMWGASG_1176
AY25236 632110 WMWGASG_1176
AY25237 632110 WMWGASG_1176
AY25238 632110 WMWGASG_1176
AY25239 632110 WMWGASG_1176
AY?25240 632110 WMWGASG_1176
AY25241 632110 WMWGASG_1176
AY?25242 632110 WMWGASG_1176
AY25243 632111 WMWGASG 1176
AY25244 632111 WMWGASG_1176
AY 25245 632111 WMWGASG 1176
AY25246 632111 WMWGASG_1176
AY25247 632111 WMWGASG 1176
AY25367 632111 WMWGASG_1176
AY25368 632111 WMWGASG_1176
AY25369 632111 WMWGASG_1176
AY25370 632111 WMWGASG 1176

4. All of the above samples were analyzedd®A 200.7 and prepared by EPA 1638
5. All samples were analyzed within the established hold times.
6. Allin house quality control procedures were followed, as described below.
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Alabama Power General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

General Quality Control Procedures:

X X X X X X

Prior to sample analysis, an initial calibration verification (ICV) was analyzed and all criteria were met.
Following the ICV, anitial calibration blank (ICB) was analyzed and was below the limit of quantitation for all
requested analytes.

All continual calibration verification (CCV) were within the acceptance criteria for the requested analytes.

All continued calibration blanks (CCB) were below the limit of quantitation for the requested analytes.

A preparation method blank and laboratory contsaimple were digested and analyzed with the samples in each
digestion batch.

All laboratory control sample criteria were met.

The method blank associated with each digestion batch passed all acceptance criteria for all requested analytes
The spectral intderence check associated with EPA 200.7 was anafymdll acceptance criteria were met

All sample internal standard criteria were met.

The high standard readbacks associated with EPA 200.7 were within acceptance criteria.

It is noted that the QC summary page typically provides the QC results from the original batch analytical
sequence. If dilutions were subsequently performed to bring sample concentrations within the calibration range,
any additional QC data from the dilution analyses may need to be obtained from the laboratory. Any
gualifications applied to original analyses or dilutiorarelyses are based upon QC data available at the time of
review.

Matrix Specific Quality Control &redures:

Similarity of matrix and therefore relevance of matrix specific QC results should not be automatically inferred for any
sample other than the sample selected for QC.

X

A matrix spike and matrix spike duplicate were digested and analyzed with@Rcbatch. All acceptanceteria

for accuracy were met

A matrix spike and matrix spike duplicate were digested and analyzed with each ICP batch. All acceptance criter
for precision were met.

All samples were analyzed at2&3dilution to compenste for potential matrix effectexcept for the following:

Sample ID Analyte Dilution
AY25238 Calcium x10.15
AY?25243 Calcium x10.15
AY2588 Calcium x10.15

The raw data resultare shown with dilution factors included
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Alabama Power General Test Laboratory Case Narrative

744 County Road 87, GSC#8
Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

Metals ICRIS
Gaston Gypsum
WMWGASG_1176

1. This report consists of all MWs and corresponding Lab IDs listed on the Chain of Custody

2. Refer to comments on Chain of Custody for information regarding sample receipt
3. All standards and solutions are NIST/ISO/IEC/Guide 34 tkcaad were used within their recommended shelf
life.

Sample ID Batch ID Project ID
AY25233 631149 WMWGASG_1176
AY25234 631149 WMWGASG_1176
AY25235 631149 WMWGASG_1176
AY25236 631149 WMWGASG_1176
AY25237 631149 WMWGASG_1176
AY25238 631149 WMWGASG_1176
AY25239 631149 WMWGASG_1176
AY?25240 631149 WMWGASG_1176
AY25241 631149 WMWGASG_1176
AY?25242 631149 WMWGASG_1176
AY25243 631150 WMWGASG 1176
AY25244 631150 WMWGASG_1176
AY 25245 631150 WMWGASG 1176
AY25246 631150 WMWGASG_1176
AY25247 631150 WMWGASG 1176
AY25367 631150 WMWGASG_1176
AY25368 631150 WMWGASG_1176
AY25369 631150 WMWGASG_1176
AY25370 631150 WMWGASG 1176

4. All of the above samples were analyzedd#®/A200.8 and prepared by EPA 1638
5. All samples were analyzed within the established hold times.
6. Allin house quality control procedures were followed, as described below.
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Alabama Power General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

General Quality Control Procedures:

X

X X X X

All tune and calibration met criteria for all requested analytes.

Prior to sample analysis, an initial calibration verification (ICV) was analyzed and all criteria were met.

Following the ICV, an tidl calibration blank (ICB) was analyzed and was below the limit of quantitation for all
requested analytes.

All continued calibration verification (CCV) were within the acceptance criteria for the requested analytes.

All continued calibration blanks (CGere below the limit of quantitation for the requested analytes.

A preparation method blank and laboratory control sample were digested and analyzed with the samples in eact
digestion batch.

All laboratory control sample criteria were met.

The method blak associated with each digestion batch passed all acceptanegafibr all requestecnalytes

The interference check samples associated with EPA 200.8 were analyzed and passed for all requested analyte
All sample internal standard criteria were met.

Matrix Specific Quality Control ¢tedures:

Similarity of matrix and therefore relevance of matrix specific QC results should not be automatically inferred for any
sample other than the sample selected for QC.

X

A matrix spike and matrix spike duplicate weigested and analyzed with each ICPMS batch. All acceptance
criteria for accuacy were net.

A matrix spike and matrix spike duplicate were digested and analyzed with each ICPMS batch. All acceptance
criteria for precision were met.

All samples weranalyzed at a dilution of 1 to.®75to compensate for any matrix

The raw data resultare shown with dilution factors included
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Alabama Power General Test Laboratory Case Narrative

744 County Road 87, GSC#8
Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

Mercury
Gaston Gypsum
WMWGASG_1176

1. This report consists of all MWs and corresponding Lab IDs listed on the Chain of Custody

2. Refer to comments on Chain of Custody for information regarding sample receipt
3. All standards and solutions are NIST/ISO/IEC/Guide 34 tkcaad were used within their recommended shelf
life.

Sample ID Batch ID Project ID
AY25233 631371 WMWGASG_1176
AY25234 631371 WMWGASG_1176
AY25235 631371 WMWGASG_1176
AY25236 631371 WMWGASG_1176
AY25237 631371 WMWGASG_1176
AY25238 631371 WMWGASG_1176
AY25239 631371 WMWGASG_1176
AY?25240 631371 WMWGASG_1176
AY25241 631371 WMWGASG_1176
AY?25242 631371 WMWGASG_1176
AY25243 631372 WMWGASG 1176
AY25244 631372 WMWGASG_1176
AY 25245 631372 WMWGASG 1176
AY25246 631372 WMWGASG_1176
AY25247 631372 WMWGASG 1176
AY25367 631372 WMWGASG_1176
AY25368 631372 WMWGASG_1176
AY25369 631372 WMWGASG_1176
AY25370 631372 WMWGASG 1176

4. All of the above samplesere analyzed and prepared by EPA 245.1
5. All samples were analyzed within the established hold times.
6. Allin house quality control procedures were followed, as described below.
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Alabama Power General Test Laboratory Case Narrative

744 County Road 87, GSC#8
Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

General Quality Control Procedures:

x Prior to @ample analysis, an initial calibration verification (ICV) was analyzed and all criteria were met.
Following he ICV, ainitial calibration blank (ICB) was analyzed and was below the method detectiofolirtie
requested analyte

x All continued calibratin verification (CCV) were within the acceptancesda for the requested analyte
All continued calibration blanks (CCB) were below the limit of quantitation for the requested analyte.

X A preparation method blank and laboratory control sample waigested and analyzed with the samples in each
digestion batch.

x All laboratory control sample criteria were met.

X The method blank associated with each digestion batch was bélewnit of quantitation for the requested
analyte

x All calibration metriteria forthe requested analyte

x All regponse signals were gsfactory.

Matrix Specific Quality Control ¢tedures:

Similarity of matrix and therefore relevance of matrix specific QC results should not be automatically inferred for any
sample other tharihe sample selected for QC.

X A matrix spike and matrix spike duplicate were digested and analyzed with each batch. All acceptance criteria fo
accuracy were met

X A matrix spike and matrix spike duplicate were digested and analyzed with each batcheptihace criteria for
precision were met

~

All samples were analyzed without a dilution.
8. The raw data resultare shown with dilution factors included
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Alabama Power General Test Laboratory Case Narrative

744 County Road 87, GSC#8
Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

TDS
Gaston Gypsum
WMWGASG_1176

1. This report consists of all MWs and corresponding Lab IDs listed on the Chain of Custody

2. Refer to comments on Chain of Custody for information regarding sample receipt
3. All standards and solutions are NIST/ISO/IEC/Guide 34 tkcaad were used within their recommended shelf
life.

Sample ID Batch ID Project ID
AY25233 631290 WMWGASG_1176
AY25234 631290 WMWGASG_1176
AY25235 631290 WMWGASG_1176
AY25236 631290 WMWGASG_1176
AY25237 631290 WMWGASG_1176
AY25238 631290 WMWGASG_1176
AY25239 631290 WMWGASG_1176
AY?25240 631352 WMWGASG_1176
AY25241 631352 WMWGASG_1176
AY?25242 631352 WMWGASG_1176
AY25243 631352 WMWGASG 1176
AY25244 631352 WMWGASG_1176
AY 25245 631290 WMWGASG 1176
AY25246 631290 WMWGASG_1176
AY25247 631352 WMWGASG 1176
AY25367 631352 WMWGASG_1176
AY25368 631352 WMWGASG_1176
AY25369 631352 WMWGASG_1176
AY25370 631352 WMWGASG 1176

4. All of the above samplesere analyzed byt&dardMethod 2540C
5. All samples were analyzed within the established hold times.
6. Allin house quality control procedures were followed, as described below.
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Alabama Power General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

General Quality Control Procedures:

x AMethod Blankwas analyed with each batch. All criteria were met.
x All final weights of samples, standards, and blanks agreed within 0.5mg of the previous weight
X A sample duplicate was analyzed with each batch. RPD/2 was less than 5%.
x A laboratory control sample was analyzediwétach batch. All criteria were met.
X Samples were between 2.5mg and 286 residue.
x All samples withiesidue <2.5mg had the maximum volume of 150mL filtered. Affected samples are as follows:
o AY25234
0 AY25246
o AY25369
o AY25370
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Date/Time
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ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Pensacola

3355 McLemore Drive
Pensacola, FL 32514

Tel: (850)474-1001

TestAmerica Job ID: 400-161261-1
TestAmerica Sample Delivery Group: Gaston Gypsum 1176
Client Project/Site: CCR Plant Gaston

For:

Alabama Power General Test Laboratory
744 County Rd 87

GSC #8

Calera, Alabama 35040

Attn: Laura Midkiff

Authorized for release by:
11/8/2018 4:16:53 PM

Cheyenne Whitmire, Project Manager Il
(850)471-6222
cheyenne.whitmire@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Alabama Power General Test Laboratory Field Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

E. C. Gaston Gypsum Storage Area

2018 Compliance Sample Event 2 & General Chemistry

$00 VDPSOHV ZHUH FROOHFWHG XVLQJ PHWKRGV GHILQH-GlolGrauodvad Ban@ikgZ HU TV
Procedure and the associated site-specific Sampling and Analysis Plan (SAP).

Field quality control procedures were performed as follows:

x Blanks and Sample Duplicates were collected as described in the SAP.
o Field Blank 1 (FB-1) had results greater than the reporting limit (RL) for Bicarbonate Alkalinity.

X Calibration verifications for all required field parameters were performed daily, before and after sample collection.



7KH IROORZLQJ GDWD KDV EHHQ UHYLHZHG DQG DSSURYHG E\

4XDOLW\ &RQWURO 6XSHUYLVLRQ

3DJHRI



5HSRUWHG
9HUVLRQ

3DJHRI



5HSRUWHG
9HUVLRQ

3DJHRI



5HSRUWHG
9HUVLRQ

3DJHRI



5HSRUWHG
9HUVLRQ

3DJHRI



5HSRUWHG
9HUVLRQ

3DJHRI



5HSRUWHG
9HUVLRQ

3DJHRI



5HSRUWHG
9HUVLRQ

3DJHRI



5HSRUWHG
9HUVLRQ

3DJHRI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



5HSRUWHG
9HUVLRQ

3DJH RI



3DJH RI



Chain of Custody|__|Field Complete Outside Lab
Groundwater Lab Complete
APC General Testing Laboratory Lab ET.
Requested Complete Date Results To
Site Representatiye Requested By
Collector Location
Bottles| ! 3 7
2 4 8
Comments

Relinquished By

Received By

Date/Time

SmarTroll ID

Turbidity 1D

—

Sample Ever

Cooler Temg
ermometer 1D

All metals and radiological bottles have pH < 2

pH Strip ID

AT —an= b |




Chain of Custody|__|Field Complete Outside Lab
Groundwater Lab Complete
APC General Testing Laboratory Lab ET.
Requested Complete Date Results To
Site Representatiye Requested By
Collector Location
Bottles| ! 3 7
2 4 8
Comments

Relinquished By

Received By

Date/Time

SmarTroll ID

Turbidity 1D

—

Sample Ever

Cooler Temg
ermometer 1D

All metals and radiological bottles have pH < 2

pH Strip ID

AT —an= b |




Appendix B



VW6 HPL $QQ X|



8SSHU 7ROHUDQFH /LPLWV $SS ,9

30DQW *DVWRQ &ORABOMQ\6 R X VDKWDU @ DV VB B RQW § G $0
&ROVWLWXHQW 8SSHU /LP  %J 1 %J OHDQ BWG 'HY _1'V 1' $GM  7ZUDQVIRUP $0SKD OHWKRG
$QWLPRQ\ PJ/ QD QD QD QD 13 ,QWHU 1'V
$UVHQLF PJ/ QD QD QD QD 13 ,QWHU 1'V
%DULXP PJ / 1RQH 1R LQWHU
%HU\OOLXP PJ / QD QD QD QD 13 ,QWHU 1'V
%RURQ PJ / QD QD QD QD 13 ,QWHU 1'V
&DGPLXP PJ/ QD QD QD QD 13 ,QWHU 1'V
&KURPLXP PJ/ QD QD QD QD 13 ,QWHU 1'V
&REDOW PJ / QD QD QD QD 13 ,QWHU 1'V
&RPELQHG 5DGLXP S&L / QD QD QD QD HU QRU POW
JOXRULGH PJ / QD QD QD QD 13 ,QWHU QRUPDO
/HDG PJ/ QD QD QD QD 13 ,QWHU 1'V
ILWKLXP PJ / QD QD QD QD 13 ,QWHU 1'V
OHUFXU\ PJ/ QD QD QD QD 13 ,QWHU 1'V
ORO\EGHQXP PJ / QD QD QD QD 13 ,QWHU 1'V
6HOHQLXP PJ / QD QD QD QD 13 ,QWHU 1'V
7KDOOLXP PJ / QD QD QD QD 13 ,QWHU 1'V



6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHG WQ LELVWERIGBU B Y FAFHHQVRIMHEG BOWD H[EPLW LV KLIJKHVW
R1 EDFNJURXQG YDOXHV 1'v FRYHUDJHRFWUDOBKDW DOSKD
FRYHUDJH DW DOSKD S5HSRUW DOSKD

&RQVWLWXHQW $QWLPRQ\ $QDSO\VBYHZXQ@ROHUDQFH /LPLWV
30DQW *DVWRQ QCELRIRBD QAR X WRWD *DVWRQ *6%

6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

7TROHUDQFH /LPLW
,QWHUZHOO 3DUDPHWULF

ILPLW

PJ

FRYHUDJH
#DOSKD

%DFNJURXQG 'DWD 6XPPDU\ BRWEP DEYW\ WHVW 6KDSLUR :LON

DOFXODWHGFULWLFDO BSRDWSKD

OHDQ Q

&RQVWLWXHQW %DULXP
30DQW *DVWRQ

$QDOOVLYLINQ TROHUDQFH /LPLWV
QCELRIRBD QARXWEWD *DVWRQ *6%

6DQLWDVE Y 6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DPG WQ LELVERIG DY Y B F-H QURLMHG BOWD H$P O EDFNJIURXG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBB QK DM DFOBKDQJ OLPLW FRYHUDJF
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQW $UVHQLF $QDO\VLV SRQHUDQFH /LPEONV 9LHZ
30DQW *DVWRQ QCELRIRBD QARXWRWD *DVWRQ *6%

6DQLWDVE Y 6 DI IO BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DPG WQ LELVERIG DY Y B F-H QURLMHG BOWD H$M O EDFNJIURXG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBB QK DM DFOBKDQJ OLPLW FRYHUDJF
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQW $QID\YQNVXPX Q
30DQW *DVWRQ

$0 9LHZ 7ROHUDQFH /LPLWV
QCSLRIRBD QARXWRWD *DVWRQ *6%
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7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHPG WQ LELVWERIGBU DY FAFHHQVRIMHEG BOWD H[EPLW LV KLIJKHVW
R1 EDFNJURXQG YDOXHV 1'v FRYHUDJHRFWUDOBKDW DOSKD
FRYHUDJH DW DOSKD S5HSRUW DOSKD

&RQVWLWXHQWD®RUWRE XQ$ 9L$ 7ROHUDQFH /LPLWV
30DQW *DVWRQ QCELRIRBD QAR X WRWD *DVWRQ *6%

6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHG WQ LEFLWRIGBE YR FAFHQUVRIMHG BOGWD H$PO O EDFNJURXQG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBBQMW DM PROBKDQJ OLPLW FRYHUDJH DW
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQW &KURWP 5X/)
30DQW *DVWRQ

$QDO $0 7RRQHADQFH /LPLWYV
QOURIFBMD QBRXWBEWD *DVWRQ *6$

6DQLWDVE Y 6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DPG WQ LELVERIG DY Y B F-H QURLMHG BOWD H$P O EDFNJIURXG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBB QK DM DFOBKDQJ OLPLW FRYHUDJF
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQW &DGPLXP $QDGOWLYLHKAQ 7ROHUDQFH /LPLWV
30DQW *DVWRQ QCELRIRBD QARXWRWD *DVWRQ *6%

6DQLWDVE Y 6 DI IO BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHG WQ LELVWERIGBU D FAHHQVYRIMHEG BOWD HI[EPLW LV KLJKH
R1 EDFNJURXQG YDOXHV 1'v FRYHUDJHRFWUDOBKDW DOSKD
FRYHUDJH DW DOSKD S5HSRUW DOSKD

&RQVWLWXHQW &RBEOPDOW  $QDO\Y¥QV PROHUDQFH /LPLWV
30DQW *DVWRQ QCSLRIRBD QARXWRWD *DVWRQ *6%



6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

S&L /

1RQ SDUDPHWULF WHVW XVHG LQ OLHRDS\DH DWRHHVEKFSWERR HIUDN R ORPOWW\ WHVW VKF
WR EH QRQ QRUPDO DW WKH DOSKDEDHANHORXQ® MWD QXHRLIKHY'W RI FRYHUDJH DW
DOSKD FRYHUIXIBH DW D FRY HR®S KDD W 5HSRUW DOSKD

&RQVWLWXHQW &RPELQHG 5®GREPVLYV 5XQ $0 9LHZ 7ROHUDQFH /LPLWV
30DQW *DVWRQ QCELRIRBD QAR X WRWD *DVWRQ *6%

6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHG WQ LEFLWRIGBE YR FAFHQUVRIMHG BOGWD H$PO O EDFNJURXQG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBBQMW DM PROBKDQJ OLPLW FRYHUDJH DW
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQWQDEDAY 5XQ $0 9LHZ 7ROHUDQFH /LPLWV
30DQW *DVWRQ QCELRIRBD QARXWEWD *DVWRQ *6%

6DQLWDVE Y

6DQLWDVE Y

6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

1RQ SDUDPHWULF WHVW XVHG LQ OLHRDS\DH DWRHHWEK FSWERR HIUDN RHR ORBPOWW\ W H
WR EH QRQ QRUPDO DW WKH DOSKDEDHANHOR X Q® MWD QXHRLIKHVWI1RM FRYFE
DOSKD FRYHUIXIB DW D FRY HR®S KDD W 5HSRUW DOSKD

&RQVWLWXHQW )OXRULGH $QB®\VAVHZXQROHUDQFH /LPLWV
30DQW *DVWRQ QCELRIRBD QARXWRWD *DVWRQ *6%

6 DI IO BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DPG WQ LELVERIG DY Y B F-H QURLMHG BOWD H$M O EDFNJIURXG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBB QK DM DFOBKDQJ OLPLW FRYHUDJF
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQW /LWKLXP $QDO\WLV ¥R@HUDQFH /LPIOWYV 9LHZ
30DQW *DVWRQ QCSLRIRBD QARXWRWD *DVWRQ *6%



6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHG WQ LEFLWRIGBDE YR FAFHQUVRIMHG BOGWD H$PO O EDFNJURXQG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBBQW DM PROBKDQJ OLPLW FRYHUDJH DW
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQW OHWEBEXQ\ $QDO\VISO T7RGHEUDQFH /LPLWV
30DQW *DVWRQ QCELRIRBD QAR X WRWD *DVWRQ *6%

6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHG WQ LEFLWRIGBE YR FAFHQUVRIMHG BOGWD H$PO O EDFNJURXQG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBBQMW DM PROBKDQJ OLPLW FRYHUDJH DW
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQW GHOWQUXPXQ $ 9L$Z 7ROHUDQFH /LPLWV
30DQW *DVWRQ QCELRIRBD QARXWEWD *DVWRQ *6%

6DQLWDVE Y 6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DPG WQ LELVERIG DY Y B F-H QURLMHG BOWD H$P O EDFNJIURXG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBB QK DM DFOBKDQJ OLPLW FRYHUDJF
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQW 0ROMVLGHEXXP
30DQW *DVWRQ

$QDO $i¥ 7RIOHUDQFH /LPLWV
QOURIFBM QBRXWBEWD *DVWRQ *6$

6DQLWDVE Y 6 DI IO BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHG WQ LELVWERIGBU D FAFHQVYRIMHEG BOWD HI[EPLW LV KLJKH
R1 EDFNJURXQG YDOXHV 1'v FRYHUDJHRFWUDOBKDW DOSKD
FRYHUDJH DW DOSKD S5HSRUW DOSKD

&RQVWLWXHQW 7KDGEQXP
30DQW *DVWRQ

$QDO\¥0 PREBBUDQFH /LPLWYV
QOURIFBM QBRXWBEWD *DVWRQ *6$



&RQILGHQFH ,QWHUYDOV 6LJQLILFDQW 51

30DQW *DVWMR® 6RXWKHUQ &PRMSDQWRQ *@HLQWHG $0
&RQVWLWXHQW :HOO 8SSHU /LP /RZHU /LP &RPSOLDGEH 1 1V ZUDQVIRUP $0SKD OHWKRG

$UVHQLF PJ/ *1 *6% 0: <HV 1R 3DUDP



&RQILGHQFH ,QWHUYDOV $00 5HVXOW:

30DQW *DVWRE® 6RXWKHUQ &RMSDQWRQ *BULQWHG $0
&ROVWLWXHQW ~HOO 8SSHU /LP JRZHU /LP &RPSOLDGEB 1 v 7UDQVIRUP $0OSKD OHWKRG
$QWLPRQ\ PJ / *1 *6$ 0: 1R 1R RURBOQW\
$QWLPRQ\ PJ / *1 *6$ 0: 1R 1R V13 1
$QWLPRQ\ PJ / *1 *6$ 0: 1R 1R vi3 1
$QWLPRQ\ PJ / *1 *6$ 0: 1R 1R Vi3 1
$QWLPRQ\ PJ / *1 *6$ 0: 1R 1R V13 1
$QWLPRQ\ PJ / *1 *6$ 0: 1R 1R V13 1
$QWLPRQ\ PJ / *1 *6$ 0: 1R 1R V13 1
$QWLPRQ\ PJ / *1 *6$ 0: 1R 1R V13 1
$QWLPRQ\ PJ / *1 *6$ 0: 1R 1R 'V 13 1
$QWLPRQ\ PJ / *1 *6$ 0: 1R 1R V13 1
$UVHQLF PJ / *1 *6$ 0: <HV 1R 3DUDP
$UVHQLF PJ / *1 *6$ 0: 1R 1R 13 1'V
$UVHQLF PJ/ *1 *6$ 0: 1R 1R 13 1'V
$UVHQLF PJ/ *1 *6$ 0: 1R 1R 13 1'V
$UVHQLF PJ / *1 *6$ 0: 1R 1R POGLWRU
$UVHQLF PJ / *1 *6$ 0: 1R 1R 13 1'V
$UVHQLF PJ / *1 *6$ 0: 1R 1R 13 1V
$UVHQLF PJ/ *1 *6$ 0: 1R 1R 13 1'V
$UVHQLF PJ/ *1 *6$ 0: 1R 1R HOY ®ER
$UVHQLF PJ / *1 *6$ 0: 1R 1R DIGL V@\R U P
%DULXP PJ / *1 *6$ 0: 1R VTUW [ 3DUDP
%DULXP PJ / *1 %6$ 0: 1R VTUW [ 3DUDP
%DULXP PJ / *1 *6$ 0: 1R 1R 3DUDP
%DULXP PJ / *1 *6$ 0: 1R 1R 3DUDP
%DULXP PJ / *1 *6$ 0: 1R 1R 3DUDP
%DULXP PJ / *1 *6$ 0: 1R 1R 3DUDP
%DULXP PJ / *1 *6$ 0: 1R 1R 3DUDP
%DULXP PJ / *1 *6$ 0: 1R 1R 3DUDP
%DULXP PJ / *1 *6$ 0: 1R 1R 3DUDP
%DULXP PJ / *1 *6$ 0: 1R 1R 3DUDP
%HU\OOLXP PJ / *1 *6$ 0: 1R 1R voo13 1
%HU\OOLXP PJ / *1 *6$ 0: 1R 1R voo13 1
%HU\OOLXP PJ / *1 *6$ 0: 1R 1R Vo131
%HU\OOLXP PJ / *1 %6$ 0: 1R 1R Vo131
%HU\OOLXP PJ / *1 %6$ 0: 1R 1R Vo131
%HU\OOLXP PJ / *1 *6$ 0: 1R 1R voo13 1
%HU\OOLXP PJ / *1 *6$ 0: 1R 1R 1V 13
%HU\OOLXP PJ / *1 *6$ 0: 1R 1R 1V 13
%HU\OOLXP PJ / *1 *6$ 0: 1R 1R 1V 13
%HU\OOLXP PJ / *1 %6$ 0: 1R 1R 1V 13
%RURQ PJ / *1 %6$ 0: 1R 1R 3DUDP
%RURQ PJ / *1 %6$ 0: 1R 1R 13 1'V
%RURQ PJ / *1 *6$ 0: 1R 1R 13 1'V
%RURQ PJ / *1 %6$ 0: 1R 1R 13 1V
%RURQ PJ / *1 *6% 0: 1R 1R 13 1V
%RURQ PJ / *1 *6% 0: 1R 1R 13 1V
%RURQ PJ / *1 *6$ 0: 1R 1R 13 1'V
%RURQ PJ / *1 %6$ 0: 1R 1R 13 QRUPDOLW\
%RURQ PJ / *1 *6$ 0: 1R 1R 3DUDP
%RURQ PJ / *1 %6$ 0: 1R 1R 13 1'V
&DGPLXP PJ / *1 *6% 0: 1R 1R 13 1'v
&DGPLXP PJ / *1 %6$ 0: 1R 1R 13 1'V
&DGPLXP PJ / *1 %6$ 0: 1R 1R 13 1'V
&DGPLXP PJ / *1 %6$ 0: 1R 1R 13 1'V
&DGPLXP PJ / *1 %6$ 0: 1R 1R 13 1'V
&DGPLXP PJ / *1 *6% 0: 1R 1R 13 1'v
&DGPLXP PJ / *1 *6$ 0: 1R 1R VEREE
&DGPLXP PJ / *1 *6$ 0: 1R 1R VEREE
&DGPLXP PJ / *1 %6$ 0: 1R 1R VEREE
&DGPLXP PJ / *1 %6$ 0: 1R 1R Vi3 1
&KURPLXP PJ |/ *1 %6$ 0 1R 1R 13 1'V
&KURPLXP PJ / *1 %6$ 0 1R 1R 13 1'V
&KURPLXP PJ / *1 *6$ 0 1R 1R 13 1'V
&KURPLXP PJ / *1 *6$ 0: 1R 1R 13 1'V
&KURPLXP PJ / *1 %6$ 0 1R 1R 13 1'V
&KURPLXP PJ / *1 %6$ 0 1R 1R 13 1'V
&KURPLXP PJ / *1 *6$ 0 1R 1R 13 1'V
&KURPLXP PJ / *1 %6$ 0 1R 1R 13 1'V



&RQILGHQFH ,QWHUYDOV $00 SHVXOW

30DQW *DVWRE® 6RXWKHUQ &RMSDQWRQ *BULQWHG $0

&ROVWLWXHQW ~HOO 8SSHU /LP JRZHU /LP &RPSOLDGEB 1 v 7UDQVIRUP $0OSKD OHWKRG
&KURPLXP PJ / *1 *6$ 0: 1R 1R 13 1'V
&KURPLXP PJ / *1 *6$ 0: 1R 1R 13 1'V
&REDOW PJ / *1 %6$ 0: 1R 1R 13 1'V
&REDOW PJ / *1 *6$ 0: 1R 1R LW\QRUPDO
&REDOW PJ / *1 *6$ 0: 1R 1R 13 1'V
&REDOW PJ / *1 *6$ 0: 1R 1R 3DUDP
&REDOW PJ / *1 *6$ 0: 1R 1R 13 1'V
&REDOW PJ / *1 *6$ 0: 1R 1R 13 1'V
&REDOW PJ / *1 *6$ 0: 1R 1R 13 1'V
&REDOW PJ / *1 *6$ 0: 1R 1R 3DUDP
&REDOW PJ / *1 %6$ 0: 1R 1R 13 1'V
&REDOW PJ / *1 *6$ 0: 1R 1R 3DUDP
&RPELQHG 5DGLXP s&L / *1 *6$ 0: 1R R 1 3DUDP

&RPELQHG 5DGLXP s&L | *1 %6$ 0: 1R VTUW [ 3DUDP
&RPELQHG 5DGLXP s&L | *1 %6$ 0: 1R 1R 3DUDP

&RPELQHG 5DGLXP s&L | *1 %6$ 0: 1R 1R 3DUDP

&RPELQHG 5DGLXP s&L | *1 %6$ 0: 1R 1R 13 QRUPDOLW\
&RPELQHG 5DGLXP s&L / *1 %6$ 0: 1R R 1 3DUDP

&RPELQHG 5DGLXP s&L | *1 *6$ 0: 1R 1R 3DUDP

&RPELQHG 5DGLXP s&L / *1 *6$ 0: 1R 1R 3DUDP

&RPELQHG 5DGLXP s&L |/ *1 *6$ 0: 1R VTUW [ 3DUDP
&RPELQHG 5DGLXP s&L | *1 %6$ 0: 1R 1R 3DUDP

JOXRULGH PJ / *1 *6$ 0: 1R 1R 3DUDP
JOXRULGH PJ / *1 *6$ 0: 1R 1R UVPE&RKHQV [
JOXRULGH PJ / *1 %6$ 0: 1R 1R WEB QRUPDOL
JOXRULGH PJ / *1 *6$ 0: 1R 0Q [ 3DUDP
JOXRULGH PJ / *1 *6$ 0: 1R [A 3DUDP
JOXRULGH PJ / *1 %6$ 0: 1R 1R UBP&RKHQV [
JOXRULGH PJ / *1 *6$ 0: 1R 1R UVPE&RKHQV [
JOXRULGH PJ / *1 *6$ 0: 1R 1R 3DUDP
JOXRULGH PJ / *1 %6$ 0: 1R 1R LV8\ QRUPDO
JOXRULGH PJ / *1 %6$ 0: 1R 1R 13 QRUPDOLW\
/HDG PJ / *1 *6$ 0: 1R 1R 13 1'V

/HDG PJ |/ *1 *6$ 0: 1R 1R 13 1'V

/HDG PJ / *1 *6$ 0: 1R 1R 13 1'V

/HDG PJ | *1 *6$ 0: 1R 1R 13 1'V

/HDG PJ / *1 *6$ 0: 1R 1R 13 1'V

/HDG PJ / *1 *6$ 0: 1R 1R 13 1V

/HDG PJ / *1 *6$ 0: 1R 1R 13 1'V

/HDG PJ | *1 *6$ 0: 1R 1R 13 1'V

/HDG PJ | *1 *6$ 0: 1R 1R 13 1'V

/HDG PJ / *1 *6$ 0: 1R 1R 13 1'V
ILWKLXP PJ/ *1 %6$ 0: 1R 1R 13 1'V
ILWKLXP PJ/ *1 %6$ 0: 1R 1R 13 1'V
JLWKLXP PJ / *1 *6$ 0: 1R 1R 13 1'V
JLWKLXP PJ / *1 *6$ 0: 1R 1R 13 1'V
ILWKLXP PJ/ *1 *6$ 0: 1R 1R 13 1'V
ILWKLXP PJ/ *1 *6$ 0: 1R 1R 13 1'V
ILWKLXP PJ/ *1 *6$ 0: 1R 1R 13 1'V
ILWKLXP PJ/ *1 *6$ 0: 1R 1R 13 1'V
JLWKLXP PJ / *1 *6$ 0: 1R 1R 13 1'v
ILWKLXP PJ/ *1 *6$ 0: 1R 1R 13 1'V
OHUFXU\ PJ/ *1 %6$ 0: 1R 1R ‘v13 1
OHUFXU\ PJ/ *1 %6$ 0: 1R 1R 'v13 1
OHUFXU\ PJ/ *1 %6$ 0: 1R 1R V13 1
OHUFXU\ PJ/ *1 *6$ 0: 1R 1R V13 1
OHUFXU\ PJ/ *1 *6$ 0: 1R 1R V13 1
OHUFXU\ PJ/ *1 *6$ 0: 1R 1R V13 1
OHUFXU\ PJ/ *1 %6$ 0: 1R 1R 1'V13

OHUFXU\ PJ/ *1 %6$ 0: 1R 1R 1'V13

OHUFXU\ PJ/ *1 *6$ 0: 1R 1R 1'V13

OHUFXU\ PJ/ *1 *6$ 0: 1R 1R 1'V13
ORO\EGHQXP PJ / *1 *6$ 0: 1R VTUW [ DUDP 3
ORO\EGHQXP PJ / *1 %6$ 0: 1R 1R 13 1'V
ORO\EGHQXP PJ / *1 %6$ 0: 1R 1R 13 1'V
ORO\EGHQXP PJ / ¥1 %6$ 0: 1R 1R 13 1'V
ORO\EGHQXP PJ/ *1 %6$ 0: 1R 1R 3DUDP
ORO\EGHQXP PJ / *1 %6$ 0: 1R 1R 13 1'V



&RQILGHQFH ,QWHUYDOV $00 SHVXOW

30DQW *DVWR® 6RXWKHUQ &BPMSDQWRQ *BYULQWHG $0

&RQVWLWXHQW ZHOO 8SSHU /LP /RZHU /LP &RPSOLDGEH 1 1V 7ZUDQVIRUP $OSKD OHWKRG
ORO\EGHQXP PJ/ *1 *6% 0: 1R 1R 13 1'V
ORO\EGHQXP PJ/ *1 *6$ 0 1R 1R 13 1'V
ORO\EGHQXP PJ/ *1 *6$ 0 1R 1R 13 1'V
ORO\EGHQXP PJ / *1 *6$ 0 1R 1R 13 1'V
6HOHQLXP PJ/ *1 *6% 0 1R 1R 13 1'V
6HOHQLXP PJ/ *1 *6$ 0 1R 1R 13 1'V
6HOHQLXP PJ / *1 *6% 0 1R 1R 13 1'V
6HOHQLXP PJ/ *1 *6% 0 1R 1R 13 1'V
6HOHQLXP PJ/ *1 *6$ 0 1R 1R 13 1'V
6HOHQLXP PJ/ 1 *6% 0 1R 1R 13 1'V
6HOHQLXP PJ/ *1 *6$ 0 1R 1R 13 1'V
6HOHQLXP PJ / *1 *6$ 0: 1R 1R 13 1'V
6HOHQLXP PJ/ *1 *6$ 0: 1R 1R 13 1'V
6HOHQLXP PJ/ 1 *6$ 0 1R 1R 13 1'V
7KDOOLXP PJ / *1 *6$ 0 1R 1R vV 13 1'
7KDOOLXP PJ / *1 *6$ 0 1R 1R vV 13 1'
7KDOOLXP PJ / *1 *6$ 0 1R 1R vV 13 1'
7KDOOLXP PJ / *1 *6$ 0 1R 1R vV 13 1'
7KDOOLXP PJ / 1 *6$ 0 1R 1R vV 13 1'
7KDOOLXP PJ / 1 *6$ 0 1R 1R vV 13 1'
7KDOOLXP PJ / *1 *6$ 0 1R 1R Vo131
7KDOOLXP PJ / *1 *6$ 0 1R 1R Vo131
7KDOOLXP PJ / *1 *6% 0 1R 1R Vo131
7KDOOLXP PJ / *1 *6% 0 1R 1R Vo131



6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

1RQ 3DUDPHWULF &RQILGHQFH ,QWHUYDO
&RPSOLDQFH /LPLW LV QRW H[FHHGHG

22222222222222222222222222222R2R22222222222222222222222222222222

PJ

o%

&RQVWLWXHQW $QWLPRQ\
30DQW *DVWRQ

$QDO\VLVIEKE &RQILGHQ$M ,QWHUYDOV
QCELRIRBD QAR X WRWD *DVWRQ *6%

6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

SDUDPHWULF &RQILGHQFH ,QWHUYDO
&RPSOLDQFH /LPLW LV3GIRWHOFHBGBKGDDOLW\ 1RWUW 6KDSLUR :LON DOSKD EDV

22222222222222222222222222222RQR2AR2222222222222222222222222222222

PJ

p‘z_ p‘z_ o, oV [ [ oY, o, 0%, oY,
6‘;8‘ (5"xl €@ 6‘@ 6‘@ S@ 6‘\3 6@ 6'@ 6‘@
12 Lo o. 0. o 0. 0. 0. o 0.
b }0 8 8 A 8
2
’
&RQVWLWXHQW %D BLXOQP $QDO\VLS$O OSRBAGHQFH ,QWHUYDOV
30DQW *DVWRQ Q SLRIRBMD QBRXWBWD *DVWRQ *6%

6DQLWDVE Y

PJ

6DQLW

PJ

6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

3DUDPHWULF DQG 1RQ 3DUDPHWULF
&RPSOLDQFH OLPLW LV H[FHHGHG

13 &RQILGHQ
3HWQRMWGIG DARKPDOLWH [FHWSW BKDSLUR :LON

2222 2222222222222222222223pRR22222222222222222222222222222222

&RQVWLWXHQW $UNEXQQF
30DQW *DVWRQ

$QDO\VISO &RBILGHQFH ,QWHUYDOV
QCELRIRBD QARXWRWD *DVWRQ *6%

DVE Y 6 DI IO BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

1RQ 3SDUDPHWULF &RQILGHQFH ,QWHUYDO
&RPSOLDQFH /LPLW LV QRW H[FHHGHG

22222 22222 22222 2R22@22 222222222222222222222222

o%

&RQVWLWXHQW %HU\OOLXP
30DQW *DVWRQ

$QDO\WVIM BX@GRFH ,QWHEXYDOV
QOURIFBM QBRXWBEWD *DVWRQ *6$



6DQLWDVE Y

PJ

6DQLWDVE Y

PJ

&RQVWLWXHQW &KURPLXP

6 DIQ IOW B N QARHVBIRDRIS B R B3 D Q\

3DUDPHWULF DQG 1RQ 3DUDPHWULF 13 &RQILGHQFH ,Q"
&RPSOLDQFH /LPLW LV QRW H[FHHGHG DBWWRWGIG DAKKPDOLWH[FHHSW 6KDSLUR

22222 22222 22222 2R2R2 222222222222222222222222
ov, 0%, p'z_ o, Q‘z‘ 0%, 0%, 0%, 0'\/‘ o%,
LN R Jg@ Y {g&o, Jgi L, 3 2, ;’i R e, & v S v {“fﬁ
L ‘v L 2 r 7 @
&RQVWLWXHQW %EBXRQ $QDO\VISVY SRMALGHQFH ,QWHUYDOV
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Constituent
Fluoride (mg/L)
Fluoride (mg/L)
PH (pH)

pH (pH)

Interwell Prediction Limit Summary Table - Significant Results

Data: Gaston GSA  Printed 12/18/2018, 1:38 PM

Plant Gaston

Well Upper LinLower LinDate

GN-GSA-MW-1  0.111 n/a
GN-GSA-MW-8  0.111 n/a
GN-GSA-MW-1  7.53 5.84
GN-GSA-MW-6  7.53 5.84

Client: Southern Company

Observ.
10/23/2018 0.39
10/22/2018 0.15
10/23/2018 7.65
10/22/2018 4.68

Yes 48
Yes 48
Yes 48
Yes 48

n/a
n/a
n/a

n/a

n/a
n/a
n/a

n/a

Sig.Bg NBg Mearstd. Dev.%NDBID Adi.

Transformipha
35.42 n/a n/a
35.42 n/a n/a
0 n/a n/a
0 nla n/a

Method
0.0008027 NP Inter (normality) 1 of 2
0.0008027 NP Inter (normality) 1 of 2
0.001605 NP Inter (normality) 1 of 2
0.001605 NP Inter (normality) 1 of 2




Constituent
Boron (mg/L)
Boron (mg/L)
Boron (mg/L)
Boron (mg/L)
Boron (mg/L)
Boron (mg/L)
Boron (mg/L)
Boron (mg/L)
Boron (mg/L)
Boron (mg/L)
Fluoride (mg/L)
Fluoride (mg/L)
Fluoride (mg/L)
Fluoride (mg/L)
Fluoride (mg/L)
Fluoride (mg/L)
Fluoride (mg/L)
Fluoride (mg/L)
Fluoride (mg/L)
Fluoride (mg/L)
PH (pH)

pH (pH)

pH (pH)

pH (pH)

pH (pH)

PH (pH)

pH (pH)

pH (pH)

pH (pH)
pH (pH)

Interwell Prediction Limit Summary Table - All Results

Plant Gaston

Client: Southern Company

Data: Gaston GSA  Printed 12/18/2018, 1:38 PM

Well Upper LinLower LinDate Observ.  Sig.Bg NBg MearStd. Dev.%NDBID Adij. Transformipha
GN-GSA-MW-1 0.1 n/a 10/23/2018 0.1ND No 44 nla n/a 97.73 nla n/a
GN-GSA-MW-5 0.1 n/a 10/22/2018 0.1ND No 44 nla n/a 97.73 nla n/a
GN-GSA-MW-6 0.1 n/a 10/22/2018 0.1ND No 44 nla n/a 97.73 nla n/a
GN-GSA-MW-7 0.1 n/a 10/22/2018 0.1ND No 44 nla n/a 97.73 nla n/a
GN-GSA-MW-8 0.1 n/a 10/22/2018 0.1ND No 44 nla n/a 97.73 nla n/a
GN-GSA-MW-9 0.1 n/a 10/22/2018 0.1ND No 44 nla n/a 97.73 nla n/a
GN-GSA-MW-10 0.1 n/a 10/24/2018 0.1ND No 44 nla n/a 97.73 n/a n/a
GN-GSA-MW-11 0.1 n/a 10/24/2018 0.1ND No 44 nla n/a 97.73 n/a n/a
GN-GSA-MW-12 0.1 n/a 10/23/2018 0.1ND No 44 nla n/a 97.73 n/a n/a
GN-GSA-MW-13 0.1 n/a 10/23/2018 0.1IND No 44 nla n/a 97.73 n/a n/a
GN-GSA-MW-1  0.111 n/a 10/23/2018 0.39 Yes48 nla n/a 35.42 n/a n/a
GN-GSA-MW-5  0.111 n/a 10/22/2018 0.1ND No 48 nla n/a 35.42 nla n/a
GN-GSA-MW-6  0.111 n/a 10/22/2018 0.1ND No 48 nla n/a 35.42 nla n/a
GN-GSA-MW-7  0.111 n/a 10/22/2018 0.1 No 48 nla n/a 35.42 n/a n/a
GN-GSA-MW-8  0.111 n/a 10/22/2018 0.15 Yes48 nla n/a 35.42 n/a n/a
GN-GSA-MW-9  0.111 n/a 10/22/2018 0.1ND No 48 nl/a n/a 35.42 n/a n/a
GN-GSA-MW-10 0.111 n/a 10/24/2018 0.1ND No 48 nla n/a 35.42n/a nla
GN-GSA-MW-11 0.111 n/a 10/24/2018 0.1ND No 48 nla n/a 35.42 n/a n/a
GN-GSA-MW-12 0.111 n/a 10/23/2018 0.1IND No 48 nla n/a 35.42 n/a n/a
GN-GSA-MW-13 0.111 n/a 10/23/2018 0.1IND No 48 nla n/a 35.42 n/a n/a
GN-GSA-MW-1  7.53 5.84 10/23/2018 7.65 Yes48 nla n/a 0 n/a n/a
GN-GSA-MW-5  7.53 5.84 10/22/2018 6.48 No 48 nla n/a 0 nla n/a
GN-GSA-MW-6  7.53 5.84 10/22/2018 4.68 Yes 48 nla n/a 0 n/a n/a
GN-GSA-MW-7  7.53 5.84 10/22/2018 6.71 No 48 nla n/a 0 n/a n/a
GN-GSA-MW-8  7.53 5.84 10/22/2018 7.33 No 48 nla n/a 0 n/a n/a
GN-GSA-MW-9  7.53 5.84 10/22/2018 6.86 No 48 nla n/a 0 nla n/a
GN-GSA-MW-10 7.53 5.84 10/24/2018 7.14 No 48 nla n/a 0 n/a n/a
GN-GSA-MW-11 7.53 5.84 10/24/2018 6.09 No 48 nla n/a 0 n/a n/a
GN-GSA-MW-12 7.53 5.84 10/23/2018 7.22 No 48 nla n/a 0 n/a n/a

GN-GSA-MW-13  7.53 5.84 10/23/2018 7.09 No 48 nla n/a 0 n/a n/a

Method
0.0009524 NP Inter (NDs) 1 of 2
0.0009524 NP Inter (NDs) 1 of 2
0.0009524 NP Inter (NDs) 1 of 2
0.0009524 NP Inter (NDs) 1 of 2
0.0009524 NP Inter (NDs) 1 of 2
0.0009524 NP Inter (NDs) 1 of 2
0.0009524 NP Inter (NDs) 1 of 2
0.0009524 NP Inter (NDs) 1 of 2
0.0009524 NP Inter (NDs) 1 of 2
0.0009524 NP Inter (NDs) 1 of 2
0.0008027 NP Inter (normality) 1 of 2
0.0008027 NP Inter (normality) 1 of 2
0.0008027 NP Inter (normality) 1 of 2
0.0008027 NP Inter (normality) 1 of 2
0.0008027 NP Inter (normality) 1 of 2
0.0008027 NP Inter (normality) 1 of 2
0.0008027 NP Inter (normality) 1 of 2
0.0008027 NP Inter (normality) 1 of 2
0.0008027 NP Inter (normality) 1 of 2
0.0008027 NP Inter (normality) 1 of 2
0.001605 NP Inter (normality) 1 of 2
0.001605 NP Inter (normality) 1 of 2
0.001605 NP Inter (normality) 1 of 2
0.001605 NP Inter (normality) 1 of 2
0.001605 NP Inter (normality) 1 of 2
0.001605 NP Inter (normality) 1 of 2
0.001605 NP Inter (normality) 1 of 2
0.001605 NP Inter (normality) 1 of 2
0.001605 NP Inter (normality) 1 of 2
0.001605 NP Inter (normality) 1 of 2
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SUHGLFWLRQ /LPLW
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SUHGLFWLRQ /LPLW 2o

&RQVWLWXHQW %RURQ PJ / $QDO\VBYHBXQ@/V ,QWHUZ30 0
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SUHGLFWLRQ /LPLW
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SUHGLFWLRQ /LPLW 2o
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*1 *6%$ 0: *1 *6$ 0: *1 *6$ 0: *1 *6$ 0: 6 *1 *6$ 0:
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SUHGLFWLRQ /LPLW 2o
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*1 *6%$ 0: *1 *6$ 0: *1 *6$ 0: *1 *6$ 0: 6 *1 *6$ 0:



Intrawell Prediction Limit Summary Table - Significant Results

Plant Gaston  Client: Southern Company Data: Gaston GSA  Printed 12/18/2018, 2:05 PM

Constituent Well Upper LinLower LinDate Observ.  Sig.Bg NBg MearStd. Dev.%NDBID Adj. Transformipha Method

Calcium (mg/L) GN-GSA-MW-1  38.37 n/a 10/23/2018 38.9 Yes 9 35.73 1.237 0 None No Pardn0Qade89
Calcium (mg/L) GN-GSA-MW-10 99.41 n/a 10/24/2018 104 Yes 9 92.19 3.387 0 None No PararD0@E&9
Calcium (mg/L) GN-GSA-MW-13 96.63 n/a 10/23/2018 97.6 Yes 9 83.12 6.337 0 None No Paradr00@s&39
Calcium (mg/L) GN-GSA-MW-2  87.97 n/a 10/22/2018 96.9 Yes 9 79.02  4.196 0 None No Pardh00age89
Chloride (mg/L) GN-GSA-MW-11 6.745 n/a 10/24/2018 7.2 Yes 9 4.269 1.162 0 None No Pardn0Qafe89
Sulfate (mg/L) GN-GSA-MW-5  31.02 n/a 10/22/2018 40 Yes 9 15,51 7.278 0 None No Par@rHd06839
TDS (mg/L) GN-GSA-MW-5  269.4 n/a 10/22/2018 292 Yes 9 203.3  30.98 0 None No Parénda0sB39
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Calcium (mg/L)
Calcium (mg/L)
Calcium (mg/L)
Calcium (mg/L)
Calcium (mg/L)
Calcium (mg/L)
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Calcium (mg/L)
Calcium (mg/L)
Calcium (mg/L)
Calcium (mg/L)
Calcium (mg/L)
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Chloride (mg/L)
Chloride (mg/L)
Chloride (mg/L)
Chloride (mg/L)
Chloride (mg/L)
Chloride (mg/L)
Chloride (mg/L)
Chloride (mg/L)
Chloride (mg/L)
Chloride (mg/L)
Chloride (mg/L)
Chloride (mg/L)
Chloride (mg/L)
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Sulfate (mg/L)
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Sulfate (mg/L)
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Sulfate (mg/L)
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Sulfate (mg/L)
Sulfate (mg/L)
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TDS (mg/L)
TDS (mg/L)
TDS (mg/L)
TDS (mg/L)
TDS (mg/L)
TDS (mg/L)
TDS (mg/L)
TDS (mg/L)
TDS (mg/L)

Intrawell Prediction Limit Summary Table - All Results

Data: Gaston GSA  Printed 12/18/2018, 2:05 PM

Plant Gaston

Well
GN-GSA-MW-1
GN-GSA-MW-10 99.41
GN-GSA-MW-11 1557
GN-GSA-MW-12 75.87
GN-GSA-MW-13 96.63
GN-GSA-MW-14S 56.07
GN-GSA-MW-15 10.8

38.37

GN-GSA-MW-2  87.97
GN-GSA-MW-3  114.2
GN-GSA-MW-5  65.71
GN-GSA-MW-6  1.54
GN-GSA-MW-7  72.45
GN-GSA-MW-8  61.65
GN-GSA-MW-9  67.03
GN-GSA-MW-1  4.011

GN-GSA-MW-10 4.197
GN-GSA-MW-11 6.745
GN-GSA-MW-12  5.623
GN-GSA-MW-13  5.021
GN-GSA-MW-14S 5.523
GN-GSA-MW-15  4.666
GN-GSA-MW-2 4891
GN-GSA-MW-3  3.86
GN-GSA-MW-5 17

GN-GSA-MW-6  4.015
GN-GSA-MW-7  4.538
GN-GSA-MW-8  2.587
GN-GSA-MW-9  3.528
GN-GSA-MW-1  6.414

GN-GSA-MW-10 2.582
GN-GSA-MW-11  15.03
GN-GSA-MW-12  16.55
GN-GSA-MW-13  10.47
GN-GSA-MW-14S 18.04
GN-GSA-MW-15  5.604

GN-GSA-MW-2  10.62
GN-GSA-MW-3  35.15
GN-GSA-MW-5  31.02

GN-GSA-MW-6  4.369
GN-GSA-MW-7  14.51
GN-GSA-MW-8  2.629
GN-GSA-MW-9  6.386
GN-GSA-MW-1 2429
GN-GSA-MW-10 267.8
GN-GSA-MW-11 1124
GN-GSA-MW-12  275.9
GN-GSA-MW-13  333.9

GN-GSA-MW-14S 228.5
GN-GSA-MW-15 60.28

GN-GSA-MW-2  311.1
GN-GSA-MW-3  355.7
GN-GSA-MW-5  269.4
GN-GSA-MW-6 30

GN-GSA-MW-7  255.2
GN-GSA-MW-8  204.3

Upper LinLower LinDate

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
nla
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
nla
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
nla
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a

Client: Southern Company

Observ.
10/23/2018 38.9
10/24/2018 104
10/24/2018 7.73
10/23/2018 64.3
10/23/2018 97.6
10/23/2018 44.4
10/23/2018 5.94
10/22/2018 96.9
10/23/2018 68.8
10/22/2018 60.6
10/22/2018 0.79
10/22/2018 70.3
10/22/2018 55.4
10/22/2018 52.4
10/23/2018 2.1
10/24/2018 2.9
10/24/2018 7.2
10/23/2018 2.1
10/23/2018 3.5
10/23/2018 3.4
10/23/2018 1ND
10/22/2018 3.6
10/23/2018 2.6
10/22/2018 14
10/22/2018 2.6
10/22/2018 3.7
10/22/2018 1IND
10/22/2018 2
10/23/2018 2.5ND
10/24/2018 2.5ND
10/24/2018 2.5ND
10/23/2018 2.5ND
10/23/2018 6.7
10/23/2018 5.4
10/23/2018 2.5ND
10/22/2018 8.3
10/23/2018 12
10/22/2018 40
10/22/2018 2.5ND
10/22/2018 8.8
10/22/2018 2.5ND
10/22/2018 5.1
10/23/2018 195
10/24/2018 265
10/24/2018 68
10/23/2018 201
10/23/2018 279
10/23/2018 204
10/23/2018 27.3
10/22/2018 278
10/23/2018 215
10/22/2018 292
10/22/2018 25ND
10/22/2018 209
10/22/2018 184

Yes 9
Yes 9
No 9
No 9
Yes 9
No 9
No 9
Yes 9
No
No
No
No
No
No
No

© © © © © © ©o ©

No
Yes 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9

No 9

No 9
No 9
Yes 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
Yes 9
No 9
No 9
No 9

35.73
92.19
10.82
66.13
83.12
49.4
8.347
79.02
96.47
52.77
1.013
63.62
56.57
50.08
2.554
2.646
4.269
3.181
3.646
4.387
2.783
3.738
3.14
n/a
8.785
3.468
1.769
2.32
4.099
1.887
7.499
9.349
8.328
9.944
3.231
7.103
20.38
15.51
1.754
10.79
1.843
5.261
198.4
251.8
75.3
222.9
255.8
203.1
44.88
287.6
306.8
203.3
n/a
218.4
191.4

Sig.Bg NBg Mearstd. Dev.%NDBID Adi.

1.237
3.387
2.23
4.568
6.337
3.13
1.15
4.196
8.312
6.075
0.2472
4.141
2.387
7.955
0.6834
0.7282
1.162
1.146
0.6455
0.5333
0.8834
0.5409
0.3379
n/a
3.44
0.502
0.3837
0.567
1.086
0.326
3.536
3.38
1.007
3.798
1.113
1.648
6.93
7.278
1.227
1.745
0.3686
0.528
20.85
7.496
17.43
24.89
36.67
11.92
7.227
11.06
22.93
30.98
n/a
17.24
6.023

Transformipha Method
0 None No Pardh00ag889
0 None No Paradr00@B&39
0 None No 0.0006839 Param 1 of 3
0  None No 0.0006839 Param 1 of 3
0 None No Paradr0D@8839
0 None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
0 None No Par&h00Qg839
0  None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
0  None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
11.11 None No 0.0006839 Param 1 of 3
11.11 None No 0.0006839 Param 1 of 3
0 None No Pardn®0ag839
11.11 None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
11.11 None No 0.0006839 Param 1 of 3
0  None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
0 n/a n/a 0.004675 NP (normality) 1 of 3
11.11 None x"2 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
11.11 None No 0.0006839 Param 1 of 3
11.11 None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
11.11 None No 0.0006839 Param 1 of 3
0  None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
0  None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
0 None No Par@maoés39

22.22 Kaplan-Meier No

0  None No
0 None No
0 None No
0 None No
0 None No
0  None No
0 None No
0 None No
0 None No
0  None No
0  None No
0 None No
0 None No
66.67 n/a n/a
0  None No
0 None No

0.0006839 Param 1 of 3

0.0006839 Param 1 of 3

0.0006839 Param 1 of 3
0.0006839 Param 1 of 3
0.0006839 Param 1 of 3
0.0006839 Param 1 of 3
0.0006839 Param 1 of 3
0.0006839 Param 1 of 3
0.0006839 Param 1 of 3
0.0006839 Param 1 of 3
0.0006839 Param 1 of 3
0.0006839 Param 1 of 3
0.0006839 Param 1 of 3

Par&nda06839

0.004675 NP (NDs) 1 of 3
0.0006839 Param 1 of 3
0.0006839 Param 1 of 3
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Intrawell Prediction Limit Summary Table - All Results
Plant Gaston  Client: Southern Company Data: Gaston GSA  Printed 12/18/2018, 2:05 PM

Constituent Well Upper LinLower LinDate Observ.  Sig.Bg NBg MearStd. Dev.%NDBID Adij. Transformpha  Method
TDS (mg/L) GN-GSA-MW-9  212.4 n/a 10/22/2018 177 No 9 167.9 20.88 0 None No 0.0006839 Param 1 of 3




6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\ 6DQLWDVE Y 6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF

([FHHGV /LPLW BUHGLFWLRQ /LPLW

,QWUDZHOO 3DUDPHWULF

, m Lreso T T m Lreso
/ EDFNJURXQG EDFNJURXQG
= g hd *1 %6$ 0: | -:\‘l\- *1 %6$ 0:

LWKLQ /LPLW

* FRPSOLDQFH * FRPSOLDQFH
-~ -~ *~_
- -
o o
/ILPLW /ILPLW

%DFNJURXQG 'DWD 6XPPDU\ OHDQ
FDOFXODWHG FULWLFDO

6WGR UPYD O LWD\SSQWHRVW. OBl #DOSKD
.DBED HYHQW DOZKD 5HSRUW DOSKD

%DFNJURXQG 'DWD 6XPPDU\ OHDQ
FDOFXODWHG FULWLFDO

6WGR UPYD O LKD\SS@QWHRVW. OBl #DOSKD
.DBED HYHQW DOZKD 5HSRUW D¢

&RQVWLWXHQW &DOFLXP $QDO\WLVODHZ 3/V ,QWWDZHOO
30DQW *DVWRQ QCELRIRBD QAR X WRWD *DVWRQ *6%

&RQVWLWXHQW &DOFLXP $QDO\VLV 58V ,QWUDZHBO 9LH:
30DQW *DVWRQ QCELRIRBD QARXWRWD *DVWRQ *6%

6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\ 6DQLWDVE Y 6 DI IO BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF

:LWKLQ /LPLW BUHGLFWLRQ /LPLW

,QWUDZHOO 3DUDPHWULF

LWKLQ /LPLW

m ‘L6s0 6 m lr6so0:
EDFNJURXQG -\ EDFNJURXQG
| — 4 o '17680: 6 o 11680

PJ

FRPSOLDQFH

/ILPLW

PJ

FRPSOLDQFH

/ILPLW

%DFNJURXQG 'DWD 6XPPDU\ OHDQ
FDOFXODWHG FULWLFDO

6WBDOHW\ WHWW 6KRBUUR :LON #DOSKD
.DBBED HYHQW DOZKD 5HSRUW DOSKD

%DFNJURXQG 'DWD 6XPPDU\ OHDQ
FDOFXODWHG FULWLFDO

6WIR UPIY O LDS@MHRVW. OBl #DOSKD
.DBBED HYHQW DOZKD S5HSRUW D¢

&RQVWLWXHQW &DOFLXP $QDO\WLVODHZ 3/V ,QWWDZHOO
30DQW *DVWRQ QCELRIRBD QARXWEWD *DVWRQ *6%

&RQVWLWXHQW &DOFLXP  $QDO\VLV 58V ,QWUDZHBO 9LH:
30DQW *DVWRQ QCSLRIRBD QARXWRWD *DVWRQ *6%



SUHGLFWLRQ /LPLW

&RQVWLWXHQW &DOFLXP PJ / $QDO\VIOV HBXQ3/V ,QWUDZBHOO
30DQW *DVWRQ Q CRLRIAB/MD QR X WHWD *DVWRQ *6%

*1 *6%$ 0: *1 *6% 0:



SUHGLFWLRQ /LPLW

&RQVWLWXHQW &DOFLXP PJ / $QDO\VIOV HBXQ3/V ,QWUDZBHOO
30DQW *DVWRQ Q CRLRIAB/MD QR X WHWD *DVWRQ *6%

*1 *6%$ 0: *1 *6% 0:



SUHGLFWLRQ /LPLW

&RQVWLWXHQW &DOFLXP PJ / $QDO\VIOV HBXQ3/V ,QWUDZBHOO
30DQW *DVWRQ Q CRLRIAB/MD QR X WHWD *DVWRQ *6%

*1 *6%$ 0: 6 *1 *6$ 0: 6



SUHGLFWLRQ /LPLW

&RQVWLWXHQW &DOFLXP PJ / $QDO\VIOV HBXQ3/V ,QWUDZBHOO
30DQW *DVWRQ Q CRLRIAB/MD QR X WHWD *DVWRQ *6%

*1 *6%$ 0: *1 *6$ 0:



6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\ 6DQLWDVE Y 6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

([FHHGV /LPLW BUHGLFWLRQ /LPLW LWKLQ /LPLW BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF ,QWUDZHOO 3DUDPHWULF

PJ

*1 *6% 0:
EDFNJURXQG

*1 *6$ 0:
FRPSOLDQFH

PJ

*1 *6% 0:
EDFNJURXQG

*1 *6$ 0:
FRPSOLDQFH

/ILPLW /ILPLW
%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6W GR UPYD O LWD\SQWHRV W.O Bl #DOSKD %DFNJURXQG 'DWD 6XPPDU\ OHDQ 6 W GR UPYD O LWD\SQWHRV W. OBl #DOSKD
FDOFXODWHG FULWLFDO .DBBD HYHQW DOXBKD 5HSRUW DOSKD FDOFXODWHG FULWLFDO .DBBD HYHQW DOXBKD 5HSRUW D
&RQVWLWXHQW &DOFLXP $QDO\WLVIDHZ 3/V ,QWWBDMZHOO &RQVWLWXHQW &DOFLXP $QDO\VVLV 58QVv ,QWUDZHGO 9LH:
30DQW *DVWRQ Q OSLRIRBM QAR X WBEWD *DVWRQ *6$ 30DQW *DVWRQ Q OSLRIRBM QAR X WBEWD *DVWRQ *6$
6DQLWDVE Y 6 DHD IOW B M QAR-VBKANDERUQE R R BS D Q\ 6DQLWDVE Y 6 DH) IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\
LWKLQ /LPLW BUHGLFWLRQ /LPLW LWKLQ /LPLW BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF ,QWUDZHOO 3DUDPHWULF
*1 *6% 0: *1 *6% 0:

EDFNJURXQG EDFNJURXQG

4/.\&'} —]
o Lr6S 0 P v o ‘L6s 0

FRPSOLDQFH FRPSOLDQFH

- -
: N :
\.J ‘/" /ILPLW /ILPLW

%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WGLRHPDO LKDSQMHRVW. OBl #DOSKD %DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WGR UPYD O LD\SSQWHRVW. OBl #DOSKD
FDOFXODWHG FULIWS.$D O F A R1 HYHQW DOSKW DOSKD 5HSRU FDOFXODWHG FULWLFDO .DBBED HYHQW DOZKD S5HSRUW D¢
&RQVWLWXHQW &DOFLXP $QDO\VLVIHZ 3/V ,QWWMZHOO &RQVWLWXHQW &DOFLXP $QDO\VLV 580QV ,QWUDZHGO 9LH:

30DQW *DVWRQ QCELRIRBD QARXWEWD *DVWRQ *6% 30DQW *DVWRQ QCSLRIRBD QARXWRWD *DVWRQ *6%



SUHGLFWLRQ /LPLW

&RQVWLWXHQW &DOFLXP PJ / $QDO\VIOV HBXQ3/V ,QWUDZBHOO
30DQW *DVWRQ Q CRLRIAB/MD QR X WHWD *DVWRQ *6%

*1 *6%$ 0: *1 *6% 0:



SUHGLFWLRQ /LPLW

&RQVWLWXHQW &DOFLXP PJ / $QDO\VIOV HBXQ3/V ,QWUDZBHOO
30DQW *DVWRQ Q CRLRIAB/MD QR X WHWD *DVWRQ *6%

*1 *6%$ 0: *1 *6% 0:



SUHGLFWLRQ /LPLW

&RQVWLWXHQW &DOFLXP PJ / $QDO\VIOV HBXQ3/V ,QWUDZBHOO
30DQW *DVWRQ Q CRLRIAB/MD QR X WHWD *DVWRQ *6%

*1 *6%$ 0: *1 *6% 0:



SUHGLFWLRQ /LPLW

&RQVWLWXHQW &DOFLXP PJ / $QDO\VIOV HBXQ3/V ,QWUDZBHOO
30DQW *DVWRQ Q CRLRIAB/MD QR X WHWD *DVWRQ *6%

*1 *6%$ 0: *1 *6% 0:



6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\ 6DQLWDVE Y 6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

LWKLQ /LPLW BUHGLFWLRQ /LPLW LWKLQ /LPLW BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF ,QWUDZHOO 3DUDPHWULF
m Lres o m Lres o
h_._./I\.\\.J -4 EDFNJURXQG /\ EDFNJURXQG
*1 %63 0: T S *1 %63 0:
. FRPSOLDQFH .; . /. 0/ ¢ FRPSOLDQFH
- - —
o o
/LPLW /LPLW
%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6W GR UPYD O LWD\SQWHRV W.O Bl #DOSKD %DFNJURXQG 'DWD 6XPPDU\ OHDQ 6W GR UPYD O LWD\SQWHRY W.O Bl #DOSKD
FDOFXODWHG FULWLFDO .DBBED HYHQW DOBKD 5HSRUW DOSKD FDOFXODWHG FULWLFDO .DBBED HYHQW DOBKD 5HSRUW D
&RQVWLWXHQW &DOFLXP $QDO\WLVIHY 3/V ,QWWMZHO O &RQVWLWXHQW &DOFLXP $QDO\VLV 5380V ,QWUDZHGO 9LH:
30DQW *DVWRQ QCELRIRBM QAR X WEWD *DVWRQ *6$ 30DQW *DVWRQ QCELRIRBM QGRXWEWD *DVWRQ *6$
6DQLWDVE Y 6 DHD IOW B M QAR-VBKANDERUQE R R BS D Q\ 6DQLWDVE Y 6 DH) IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\
([FHHGV /LPLW BUHGLFWLRQ /LPLW LWKLQ /LPLW BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF ,QWUDZHOO 3DUDPHWULF
m lreso: T m Lr'6so:
| s —9 EDFNJURXQG EDFNJURXQG
.
o 1768 0: x\\“ . *1 *6$ 0:
FRPSOLDQFH N \ FRPSOLDQFH
= /LPLW . \/ \» /LPLW
%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6W GR UPYD O LWD\SQWHRY W.O Bl #DOSKD %DFNJURXQG 'DWD 6XPPDU\ OHDQ 6 WIR U'PIF O LWD\S@WRVW. OBl #DOSKD
FDOFXODWHG FULWLFDO .DBBED HYHQW DOBKD 5HSRUW DOSKD FDOFXODWHG FULWLFDO .DBBED HYHQW DOBKD 5HSRUW D
&RQVWLWXHQW &DOFLXP $QDO\WVLVIHY 3/V ,QWWMZHOO &RQVWLWXHQW &DOFLXP $QDO\VLV 5380V ,QWUDZHGO 9LH:

30DQW *DVWRQ QCELRIRBD QARXWEWD *DVWRQ *6% 30DQW *DVWRQ QCSLRIRBD QARXWRWD *DVWRQ *6%



SUHGLFWLRQ /LPLW

&RQVWLWXHQW &DOFLXP PJ / $QDO\VIOV HBXQ3/V ,QWUDZBHOO
30DQW *DVWRQ Q CRLRIAB/MD QR X WHWD *DVWRQ *6%

*1 *6%$ 0: *1 *6% 0:



SUHGLFWLRQ /LPLW

&RQVWLWXHQW &DOFLXP PJ / $QDO\VIOV HBXQ3/V ,QWUDZBHOO
30DQW *DVWRQ Q CRLRIAB/MD QR X WHWD *DVWRQ *6%

*1 *6%$ 0: *1 *6% 0:



SUHGLFWLRQ /LPLW

&RQVWLWXHQW &DOFLXP PJ / $QDO\VIOV HBXQ3/V ,QWUDZBHOO
30DQW *DVWRQ Q CRLRIAB/MD QR X WHWD *DVWRQ *6%

*1 *6%$ 0: *1 *6$ 0:



SUHGLFWLRQ /LPLW

&RQVWLWXHQW &DOFLXP PJ / $QDO\VIOV HBXQ3/V ,QWUDZBHOO
30DQW *DVWRQ Q CRLRIAB/MD QR X WHWD *DVWRQ *6%

*1 *6%$ 0: *1 *6$ 0:



6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

:LWKLQ /LPLW BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF

*1 *6% 0:
' \../. u EDFNJURXQG
t\lv'z. o ‘1768 0:
FRPSOLDQFH
-
o
/LPLW
%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6W GR UPYD O LD\SQWHRV W.O Bl #DOSKD
FDOFXODWHG FULWLFDO .DBBED HYHQW DOBKD 5HSRUW DOSKD

&RQVWLWXHQW &DOFLXP $QDO\WLVODHZ 3/V ,QWWDZHOO
30DQW *DVWRQ QCELRIRBD QAR X WRWD *DVWRQ *6%

6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

:LWKLQ /LPLW BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF

*1 *6% 0:

/.\ EDFNJURXQG
" s

*1 %68 0:
v \ / v —? . FRPSOLDQFH

PJ

/ILPLW
%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WGLRHPDO LKDSQMHRVW. OBl #DOSKD
FDOFXODWHG FULWLFDO .DBED HYHQW DOZKD 5HSRUW DOSKD

&RQVWLWXHQW &KORULGH $QBO\VOUHXQ@/V ,QWUDZHOO
30DQW *DVWRQ QCELRIRBD QARXWEWD *DVWRQ *6%

6DQLWDVE Y 6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

([FHHGV /LPLW BUHGLFWLRQ /LPLW

,QWUDZHOO 3DUDPHWULF

*1 *6$ 0:
EDFNJURXQG

—I/.:?./. o 17680
V FRPSOLDQFH

PJ

/ILPLW
%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WGR UPYD O LKD\SS@QWHRVW. OBl #DOSKD
FDOFXODWHG FULWLFDO .DBED HYHQW DOZKD 5HSRUW D¢

&RQVWLWXHQW &DOFLXP $QDO\VLV 58V ,QWUDZHBO 9LH:
30DQW *DVWRQ QCELRIRBD QARXWRWD *DVWRQ *6%

6DQLWDVE Y 6 DI IO BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

:LWKLQ /LPLW BUHGLFWLRQ /LPLW

,QWUDZHOO 3DUDPHWULF

*1 *6% 0:
EDFNJURXQG

a| !

P *1 *6$ 0:
b FRPSOLDQFH

PJ

/ILPLW
%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WGLRHFDO LKD\SQWR/ W OB #DOSKD
FDOFXODWHG FULWWS.$D O F z R1 HYHQW DOSKW DOSKD 5HSRU

&RQVWLWXHQW &KORULGH $QBO\VOUHXQ@/V ,QWUDZHOO
30DQW *DVWRQ QCSLRIRBD QARXWRWD *DVWRQ *6%



SUHGLFWLRQ /LPLW

&RQVWLWXHQW &DOFLXP PJ / $QDO\VIOV HBXQ3/V ,QWUDZBHOO
30DQW *DVWRQ Q CRLRIAB/MD QR X WHWD *DVWRQ *6%

*1 *6%$ 0: *1 *6$ 0:



SUHGLFWLRQ /LPLW

&RQVWLWXHQW &DOFLXP PJ / $QDO\VIOV HBXQ3/V ,QWUDZBHOO
30DQW *DVWRQ Q CRLRIAB/MD QR X WHWD *DVWRQ *6%

*1 *6%$ 0: *1 *6$ 0:



SUHGLFWLRQ /LPLW

&RQVWLWXHQW &KORULGH PJ / $QDO\WILWBX®Y ,QWUDZHOO
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7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHG WQ LEFLWRIGBE YR FAFHQUVRIMHG BOGWD H$PO O EDFNJURXQG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBBQMW DM PROBKDQJ OLPLW FRYHUDJH DW
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQW &KURWP 5X/)
30DQW *DVWRQ

$QDO $0 7RRQHADQFH /LPLWYV
QOURIFBMD QBRXWBEWD *DVWRQ *6$

6DQLWDVE Y 6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DPG WQ LELVERIG DY Y B F-H QURLMHG BOWD H$P O EDFNJIURXG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBB QK DM DFOBKDQJ OLPLW FRYHUDJF
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQW &DGPLXP $QDGOWLYLHKAQ 7ROHUDQFH /LPLWV
30DQW *DVWRQ QCELRIRBD QARXWRWD *DVWRQ *6%

6DQLWDVE Y 6 DI IO BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHG WQ LELVWERIGBU D FAFHQVYRIMHEG BOWD HI[EPLW LV KLJKH
R1 EDFNJURXQG YDOXHV 1'v FRYHUDJHRIWUDOBKDW DOSKD
FRYHUDJH DW DOSKD S5HSRUW DOSKD

&RQVWLWXHQW &RBEOPDOW  $QDO\Y¥QV PROHUDQFH /LPLWV
30DQW *DVWRQ QCSLRIRBD QARXWRWD *DVWRQ *6%



6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

S&L /

1RQ SDUDPHWULF WHVW XVHG LQ OLHHRDS\DH DWRHHVEKFSWERR HIUDN R ORPOWW\ WHVW VKF
WR EH QRQ QRUPDO DW WKH DOSKDEDHNHOR X Q® MWD QXHR/LIKHVWI1RM FRYHUDJH D
DOSKD FRYHUIXIBH DW D FRY HR®S KDD W 5HSRUW DOSKD

&RQVWLWXHQW &RPELQHG 5®GREPVLYV 5XQ $0 9LHZ 7ROHUDQFH /LPLWV
30DQW *DVWRQ QCELRIRBD QAR X WRWD *DVWRQ *6%

6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHG WQ LEFLWRIGBE YR FAFHQUVRIMHG BOGWD H$PO O EDFNJURXQG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBBQMW DM PROBKDQJ OLPLW FRYHUDJH DW
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQWQDEDAY 5XQ $0 9LHZ 7ROHUDQFH /LPLWV
30DQW *DVWRQ QCELRIRBD QARXWEWD *DVWRQ *6%

6DQLWDVE Y

6DQLWDVE Y

6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

1RQ SDUDPHWULF WHVW XVHG LQ OLHRDS\DH DWRHHWEK FSWERR HIUDN RHR ORBPOWW\ W H
WR EH QRQ QRUPDO DW WKH DOSKDEDHANHOR X Q® MWD QXHRLIKHVWI1RM FRYFE
DOSKD FRYBOB3KD DW FRYBOBEKB® DW 5HSRUW DOSKD

&RQVWLWXHQW )OXRULGH $QB®\VAVHZXQROHUDQFH /LPLWV
30DQW *DVWRQ QCELRIRBD QARXWRWD *DVWRQ *6%

6 DI IO BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DPG WQ LELVERIG DY Y B F-H QURLMHG BOWD H$M O EDFNJIURXG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBB QK DM DFOBKDQJ OLPLW FRYHUDJF
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQW /LWKLXP $QDO\WLV ¥R@HUDQFH /LPIOWYV 9LHZ
30DQW *DVWRQ QCSLRIRBD QARXWRWD *DVWRQ *6%



6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHG WQ LEFLWRIGBDE YR FAFHQUVRIMHG BOGWD H$PO O EDFNJURXQG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBBQW DM PROBKDQJ OLPLW FRYHUDJH DW
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQW OHWEBEXQ\ $QDO\VISO T7RGHEUDQFH /LPLWV
30DQW *DVWRQ QCELRIRBD QAR X WRWD *DVWRQ *6%

6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHG WQ LEFLWRIGBE YR FAFHQUVRIMHG BOGWD H$PO O EDFNJURXQG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBBQMW DM PROBKDQJ OLPLW FRYHUDJH DW
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQW GHOWQUXPXQ $ 9L$Z 7ROHUDQFH /LPLWV
30DQW *DVWRQ QCELRIRBD QARXWEWD *DVWRQ *6%

6DQLWDVE Y 6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DPG WQ LELVERIG DY Y B F-H QURLMHG BOWD H$P O EDFNJIURXG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBB QK DM DFOBKDQJ OLPLW FRYHUDJF
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQW 0ROMVLGHEXXP
30DQW *DVWRQ

$QDO $i¥ 7RIOHUDQFH /LPLWV
QOURIFBM QBRXWBEWD *DVWRQ *6$

6DQLWDVE Y 6 DI IO BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHG WQ LELVWERIGBU D FAFHQVYRIMHEG BOWD HI[EPLW LV KLJKH
R1 EDFNJURXQG YDOXHV 1'v FRYHUDJHRIWUDOBKDW DOSKD
FRYHUDJH DW DOSKD S5HSRUW DOSKD

&RQVWLWXHQW 7KDGEQXP
30DQW *DVWRQ

$QDO\¥0 PREBBUDQFH /LPLWYV
QOURIFBM QBRXWBEWD *DVWRQ *6$



&RQILGHQFH ,QWHUYDOV $00 5HVXOWYV 1R 6L

30DQW *DVWRE® 6RXWKHUQ &RMSDQWRQ *BULQWHG $0
&RQVWLWXHQW ~HOO 8SSHU /LP /RZHU /LP &RPSOLDGEB 1 1V 7UDQVIRUP $0SKD OHWKRG
$QWLPRQ\ PJ / *1 *6% 0: 1R 1R QRUIBDOLW\
$QWLPRQ\ PJ / *1 *6$ 0: 1R 1R V13 1°
$QWLPRQ\ PJ / *1 *6% 0: 1R 1R vV 13 1°
$QWLPRQ\ PJ / *1 *6$ 0: 1R 1R vV 13 1°
$QWLPRQ\ PJ / *1 *6$ 0: 1R 1R vV 13 1°
$QWLPRQ\ PJ / *1 *6% 0: 1R 1R vV 13 1°
$QWLPRQ\ PJ / *1 %6% 0: 1R 1R Vo131
$QWLPRQ\ PJ / *1 %6% 0: 1R 1R Vo131
$QWLPRQ\ PJ / *1 *6$ 0: 1R 1R Vo131
$QWLPRQ\ PJ / *1 *6$ 0: 1R 1R Vo131
SUVHQLF PJ/ *1 %6 0: 1R 1R 3DUDP
SUVHQLF PJ/ *1 *6% 0: 1R 1R V13 1
$SUVHQLF PJ / *1 *6$ 0: 1R 1R 13 1'V
$SUVHQLF PJ / *1 *6% 0: 1R 1R 13 1'V
SUVHQLF PJ / *1 *6$ 0: 1R 1R R U PICZO IQW\
SUVHQLF PJ / *1 *6$ 0: 1R 1R Vo131
$UVHQLF PJ/ *1 *6$ 0: 1R 1R 13 1'V
$SUVHQLF PJ / *1 *6% 0: 1R 1R 13 1'V
$SUVHQLF PJ / *1 *6$ 0: 1R 1R &RKH®V [IUP
$UVHQLF PJ / *1 *6$ 0: 1R 1R R U PIC3O IQW\
%DULXP PJ / *1 *6$ 0: 1R 1R 3DUDP
%DULXP PJ / *1 *6% 0: 1R 1R 13 QRUPDOLW\
%DULXP PJ / *1 *6$ 0: 1R 1R 3DUDP
%DULXP PJ / *1 *6$ 0: 1R 1R 3DUDP
%DULXP PJ / *1 *6$ 0: 1R 1R 3DUDP
%DULXP PJ / *1 *6$ 0: 1R 1R 3DUDP
%DULXP PJ / *1 *6$ 0: 1R 1R 3DUDP
%DULXP PJ / *1 %6$ 0: 1R 1R 3DUDP
%DULXP PJ / *1 *6$ 0: 1R 1R 3DUDP
%DULXP PJ / *1 *6$ 0: 1R 1R 3DUDP
%HU\OOLXP PJ / *1 *6$ 0: 1R 1R Vo131
%HU\OOLXP PJ / *1 *6$ 0: 1R 1R Vo131
%HU\OOLXP PJ / *1 %6$ 0: 1R 1R Vo131
%HU\OOLXP PJ / *1 %6$ 0: 1R 1R V13 1
%HU\OOLXP PJ / *1 %6$ 0: 1R 1R Vo131
%HU\OOLXP PJ / *1 %6% 0: 1R 1R Vo131
%HU\OOLXP PJ / *1 *6$ 0: 1R 1R 1V 13
%HU\OOLXP PJ / *1 %6$ 0: 1R 1R 1V 13
%HU\OOLXP PJ / *1 %6$ 0: 1R 1R 1V 13
%HU\OOLXP PJ / *1 *6% 0: 1R 1R 1V 13
%RURQ PJ / *1 *6% 0: 1R 1R 13 QRUPDOLW
%RURQ PJ / *1 *6% 0: 1R 1R 13 1'V
%RURQ PJ / *1 *6% 0: 1R 1R 13 1'V
%RURQ PJ / *1 6% 0: 1R 1R 13 1'V
%RURQ PJ / *1 *6% 0: 1R 1R 13 1'V
%RURQ PJ / *1 *6% 0: 1R 1R 13 1'V
%RURQ PJ / *1 *6$ 0: 1R 1R 13 1'V
%RURQ PJ / *1 *6% 0: 1R 1R 1BWQRUPDO
%RURQ PJ / *1 *6% 0: 1R VTUW [ P 3DUD
%RURQ PJ / *1 %6$ 0: 1R 1R 13 1'V
&DGPLXP PJ / *1 *6% 0: 1R 1R 13 1'V
&DGPLXP PJ / *1 6% 0: 1R 1R 13 1'V
&DGPLXP PJ / *1 *6% 0: 1R 1R 13 1'V
&DGPLXP PJ / *1 *6%$ 0: 1R 1R 13 1'V
&DGPLXP PJ / *1 6% 0: 1R 1R 13 1'V
&DGPLXP PJ / *1 *6% 0: 1R 1R 13 1'V
&DGPLXP PJ / *1 6% 0: 1R 1R vi3 1
&DGPLXP PJ / *1 *6% 0: 1R 1R vi3 1
&DGPLXP PJ / *1 *6% 0: 1R 1R Vi3 1
&DGPLXP PJ / *1 6% 0: 1R 1R Vi3 1
&KURPLXP PJ / *1 *6% 0 1R 1R 13 1'V
&KURPLXP PJ / *1 %6% 0 1R 1R 13 1'V
&KURPLXP PJ / *1 *6$ 0 1R 1R 13 1'V
&KURPLXP PJ / *1 *6$ 0: 1R 1R 13 1'V
&KURPLXP PJ / *1 *6$ 0 1R 1R 13 1'V
&KURPLXP PJ / *1 %6$ 0 1R 1R 13 1'V
&KURPLXP PJ / *1 %6$ 0 1R 1R 13 1'V
&KURPLXP PJ / *1 *6$ 0 1R 1R 13 1'V



&RQILGHQFH ,QWHUYDOV $00 5HVXOWY" 1R 6L

30DQW *DVWRE® 6RXWKHUQ &RMSDQWRQ *BULQWHG $0

&ROVWLWXHQW ~HOO 8SSHU /LP JRZHU /LP &RPSOLDGEB 1 v 7UDQVIRUP $0OSKD OHWKRG

&KURPLXP PJ / *1 *6$ 0: 1R 1R 13 1'V
&KURPLXP PJ / *1 *6$ 0: 1R 1R 13 1'V
&REDOW PJ / *1 *6$ 0: 1R 1R 13 1'V
&REDOW PJ / *1 *6$ 0: 1R 1R DDILWQRUP
&REDOW PJ / *1 %6$ 0: 1R 1R 13 1'V
&REDOW PJ / *1 *6$ 0: 1R 1R 3DUDP
&REDOW PJ / *1 *6$ 0: 1R 1R 13 1'V
&REDOW PJ / *1 *6$ 0: 1R 1R 13 1'V
&REDOW PJ / *1 *6$ 0: 1R 1R 13 1'V
&REDOW PJ / *1 *6$ 0: 1R VTUW [ 3DUDP

&REDOW PJ / *1 %6$ 0: 1R 1R 13 1'V
&REDOW PJ / *1 *6$ 0: 1R 1R P 3DUD
&RPELQHG 5DGLXP s&L / *1 *6$ 0: 1R 1R 3DUDP

&RPELQHG 5DGLXP s&L | *1 %6$ 0: 1R 1R 3DUDP

&RPELQHG 5DGLXP s&L | *1 %6$ 0: 1R 1R 3DUDP

&RPELQHG 5DGLXP s&L | *1 %6$ 0: 1R 1R 3DUDP

&RPELQHG 5DGLXP s&L | *1 %6$ 0: 1R 1R 13 QRUPDOLW\
&RPELQHG 5DGLXP s&L / *1 %6$ 0: 1R 1R 3DUDP

&RPELQHG 5DGLXP s&L | *1 *6$ 0: 1R 1R 3DUDP

&RPELQHG 5DGLXP s&L | *1 *6$ 0: 1R 1R 3DUDP

&RPELQHG 5DGLXP s&L |/ *1 *6$ 0: 1R 1R 3DUDP

&RPELQHG 5DGLXP s&L |/ *1 %6$ 0: 1R 1R 3DUDP

JOXRULGH PJ / *1 *6$ 0: 1R 1R 3DUDP
JOXRULGH PJ / *1 *6$ 0: 1R 1R 1% &RKHQV [IU
JOXRULGH PJ / *1 %6$ 0: 1R 1R 13 QRUPDOLW
JOXRULGH PJ / *1 *6$ 0: 1R [A DP 3DU
JOXRULGH PJ / *1 *6$ 0: 1R [A 3DUDP
JOXRULGH PJ / *1 *6$ 0: 1R 1R 13 &RKHQV [IUP
JOXRULGH PJ / *1 *6$ 0: 1R 1R 13 QRUPDOLW
JOXRULGH PJ / *1 *6$ 0: 1R 1R 18P &RKHQV [I
JOXRULGH PJ / *1 *6$ 0: 1R 1R WEB QRUPDOL
JOXRULGH PJ / *1 %6$ 0: 1R 1R LMB\ QRUPDO
/HDG PJ / *1 *6$ 0: 1R 1R 13 1'V

/HDG PJ |/ *1 *6$ 0: 1R 1R 13 1'V

/HDG PJ / *1 *6$ 0: 1R 1R 13 1'V

/HDG PJ | *1 *6$ 0: 1R 1R 13 1'V

/HDG PJ / *1 *6$ 0: 1R 1R 13 1'V

/HDG PJ / *1 *6$ 0: 1R 1R 13 1V

/HDG PJ / *1 *6$ 0: 1R 1R 13 1'V

/HDG PJ | *1 *6$ 0: 1R 1R 13 1'V

/HDG PJ | *1 *6$ 0: 1R 1R 13 1'V

/HDG PJ / *1 *6$ 0: 1R 1R 13 1'V
ILWKLXP PJ/ *1 %6$ 0: 1R 1R 13 1'V
ILWKLXP PJ/ *1 %6$ 0: 1R 1R 13 1V
JLWKLXP PJ / *1 *6$ 0: 1R 1R 13 1V
JLWKLXP PJ / *1 *6$ 0: 1R 1R 13 1V
ILWKLXP PJ/ *1 *6$ 0: 1R 1R 13 1'V
ILWKLXP PJ/ *1 *6$ 0: 1R 1R 13 1'V
ILWKLXP PJ/ *1 *6$ 0: 1R 1R 13 1'V
ILWKLXP PJ/ *1 *6$ 0: 1R 1R 13 1'V
JLWKLXP PJ / *1 *6$ 0: 1R 1R 13 1'V
ILWKLXP PJ/ *1 *6$ 0: 1R 1R 13 1'V
OHUFXU\ PJ/ *1 %6$ 0: 1R 1R ‘v13 1

OHUFXU\ PJ/ *1 %6$ 0: 1R 1R 'v13 1
OHUFXU\ PJ/ *1 %6$ 0: 1R 1R V13 1
OHUFXU\ PJ/ *1 *6$ 0: 1R 1R V13 1
OHUFXU\ PJ/ *1 *6$ 0: 1R 1R V13 1
OHUFXU\ PJ/ *1 *6$ 0: 1R 1R V13 1
OHUFXU\ PJ/ *1 %6$ 0: 1R 1R 1'V13

OHUFXU\ PJ/ *1 %6$ 0: 1R 1R 1'V13

OHUFXU\ PJ/ *1 *6$ 0: 1R 1R 1'V13

OHUFXU\ PJ/ *1 *6$ 0: 1R 1R 1'V13
ORO\EGHQXP PJ / *1 %6$ 0: 1R 1R UDP 3D
ORO\EGHQXP PJ / *1 %6$ 0: 1R 1R 13 1'V
ORO\EGHQXP PJ / *1 %6$ 0: 1R 1R 13 1'V
ORO\EGHQXP PJ / *1 %6$ 0: 1R 1R 13 1'V
ORO\EGHQXP PJ/ *1 *6$ 0: 1R 1R DUDP 3
ORO\EGHQXP PJ / *1 %6$ 0: 1R 1R 13 1'V



&RQILGHQFH ,QWHUYDOV $00 5HVXOWY" 1R 6L

30DQW *DVWR® 6RXWKHUQ &BPMSDQWRQ *BYULQWHG $0

&RQVWLWXHQW ZHOO 8SSHU /LP /RZHU /LP &RPSOLDGEH 1 1V 7ZUDQVIRUP $OSKD OHWKRG
ORO\EGHQXP PJ/ *1 *6% 0: 1R 1R 13 1'V
ORO\EGHQXP PJ/ *1 *6$ 0 1R 1R 13 1'V
ORO\EGHQXP PJ/ *1 *6$ 0 1R 1R 13 1'V
ORO\EGHQXP PJ / *1 *6$ 0 1R 1R 13 1'V
6HOHQLXP PJ/ *1 *6% 0 1R 1R 13 1'V
6HOHQLXP PJ/ *1 *6$ 0 1R 1R 13 1'V
6HOHQLXP PJ / *1 *6% 0 1R 1R 13 1'V
6HOHQLXP PJ/ *1 *6% 0 1R 1R 13 1'V
6HOHQLXP PJ/ *1 *6$ 0 1R 1R 13 1'V
6HOHQLXP PJ/ 1 *6% 0 1R 1R 13 1'V
6HOHQLXP PJ/ *1 *6$ 0 1R 1R 13 1'V
6HOHQLXP PJ / *1 *6$ 0: 1R 1R 13 1'V
6HOHQLXP PJ/ *1 *6$ 0: 1R 1R 13 1'V
6HOHQLXP PJ/ 1 *6$ 0 1R 1R 13 1'V
7KDOOLXP PJ / *1 *6$ 0 1R 1R vV 13 1'
7KDOOLXP PJ / *1 *6$ 0 1R 1R vV 13 1'
7KDOOLXP PJ / *1 *6$ 0 1R 1R vV 13 1'
7KDOOLXP PJ / *1 *6$ 0 1R 1R vV 13 1'
7KDOOLXP PJ / 1 *6$ 0 1R 1R vV 13 1'
7KDOOLXP PJ / 1 *6$ 0 1R 1R vV 13 1'
7KDOOLXP PJ / *1 *6$ 0 1R 1R Vo131
7KDOOLXP PJ / *1 *6$ 0 1R 1R Vo131
7KDOOLXP PJ / *1 *6% 0 1R 1R Vo131
7KDOOLXP PJ / *1 *6% 0 1R 1R Vo131



6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

1RQ 3DUDPHWULF &RQILGHQFH ,QWHUYDO
&RPSOLDQFH /LPLW LV QRW H[FHHGHG

22222222222222222222222222222R2R22222222222222222222222222222222

PJ

o%

&RQVWLWXHQW $QWLPRQ\

30DQW *DVWRQ QCELRIRBD QAR X WRWD *DVWRQ *6%

6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

3DUDPHWULF DQG 1RQ 3DUDPHWULF 13 &RQILGHQFH ,Q

&RPSOLDQFH /LPLW LV QRW H[FHHGHG DBWWRWGG DABKPDOLWH[AHSW 6KDSLUR
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&RQVWLWXHQW %D BLOQP $QDO\VLS$O OROGAGHQFH ,QWHUYDOV
30DQW *DVWRQ Q SLRIRBMD QBRXWBWD *DVWRQ *6%

$QDO\VLVIEKE &RQILGHQ$M ,QWHUYDOV

:LON DO

6DQLWDVE Y 6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

3DUDPHWULF DQG 1RQ 3DUDPHWULF 13 &RQILGHQ
&RPSOLDQFH /LPLW LV QRW H[FHHGHG DBWWRWGIG DAKKPDOLWH[FHHSW 6KDSLUR
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&RQVWLWXHQW S$UNEXQQF $QDO\VISO &RBILGHQFH ,QWHUYDOV
30DQW *DVWRQ Q OSLRHRB/D QAR X WBWD *DVWRQ *6%

6DQLWDVE Y 6 DI IO BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

1RQ 3SDUDPHWULF &RQILGHQFH ,QWHUYDO
&RPSOLDQFH /LPLW LV QRW H[FHHGHG

22222 22222 2222 2R22@22 22222222222222

PJ

o%

&RQVWLWXHQW %HU\OOLXP
30DQW *DVWRQ

$QDO\WVIM BX@GRFH ,QWHEXYDOV
QOURIFBM QBRXWBEWD *DVWRQ *6$

L



6DQLWDVE Y

PJ

6DQLWDVE Y

PJ

&RQVWLWXHQW &KURPLXP

6 DIQ IOW B N QARHVBIRDRIS B R B3 D Q\

3DUDPHWULF DQG 1RQ 3DUDPHWULF 13 &RQILGHQFH ,Q"
&RPSOLDQFH /LPLW LV QRW H[FHHGHG DBWWRWGIG DAKKPDOLWH[FHHSW 6KDSLUR
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&RQVWLWXHQW %BXNRQ $QDO\V I3V SRMQALGHQFH ,QWHUYDOV

30DQW *DVWRQ

6 DIQ IOW B N QARHVBIZRDRIS B R B3 D Q\

1RQ 3DUDPHWULF &RQILGHQFH ,QWHUYDO

&RPSOLDQFH /LPLW LV QRW H[FHHGHG

QOURIFBMD QBRXWEWD *DVWRQ *6$
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6LWH 6HWWLQJ DQG 2SHUDWLRQDO +LVWRU\
*URXQGZDWHU ORQLWRULQJ
%DVLV RI WKH 66/

$/7(51$7( 6285&( '(021675%$7,21
&RPSDULVRQ RI *\SVKRIKRKHRXQWEDWHU *HRFKHPLV\
*\SVXP &KHPLVWU\

)*' ,QGLFDWRU 3DUDPHWHUYV

ODMRU &DWLRQV DQG $QLRQV + 3LSHU 'LDJUDP
%RURQ

$UVHQLF

7LPH RI 7UDYHO IDWKBU* Y RKDAAUHFWLRQ
*HRORJ\ DQG :HOO 6FUHHQ 3ODFHPHQW
&RPSOLDQW /LQHU BWMRHP ID@B BESBUPRVW $TXLIHI

&21&/86,216

5()(5(1&(6

1,67 2) 7$%/(

7DEOH *1 *6$ 0: )*' *(BO/XFDWRU 3DUDPHWHU &RPSDUL
7DEOH %RURQRAR QEHDMOD WIL *6$ O
7DEOH $UVHQWE RRD EPQAMHDID *1 *6$ 0:

* .

*DVWRQ *\S 3RQG L
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7LPH 6HUXKOVDWBIOF L7X® SSJUDGLHQW YV O0:
3LSHU 7ULOLQHDU 'LDJUDP
%RURQHALPH 6H$ O:
SUVHQLF YV S+ 7LPH 6HULHV
$UVHQLF YV 253 7LPHU 6HULHYV
3RWHQWLRPHWULF 6XUIDFH 0DS
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$OWHUQDWH 6RXUFH '"HPRQVWUDWLRQ
&RDO &RPEXVWLRQ 5HVLGXDO

FHQWLPHWHU SHU VHFRQG
8QLWHG 6W DAMHWD(@ BURRVGHFWLRQ $JHQF\
KLJK GHQVLW\ SRO\HWK\OHQH
PD[LPXP FRQWDPLQDQW OHYHO
PLOOLJUDPV SHU OLWHU

VWDQGDUG XQLWYV

VWDWLVWLFDOO\ VLIQLILFDQW LQFUHDVH
VWDWLVWLFDOO\ VLIQLILFDQW OHYHOV
XSSHU SUHGLFWLRQ OLPLW

LLL
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,1752'8&7,21
3XUSRVH

7KLV GRFXPHQW S UMW HQWRX IDRH DEOHP IR @YW WDWDLVRIQV WE.6 D O
VLIJQLILFDQW FRQFHQWUDWLRQV RI| [DUQMA QHF HROY HOU& W KK 0
JURXQGZDWHU VDPSOHV FROOHFWHG | URP EZHID0 SUHSBUH G
SXUVXDQW WR &)Lt DQGJU LL 2KLFK DOORZV W
RZQHU RU RSHUDWRU WR GHPRQVW USSNKQWWDRMD XV MB XWK}
DSSDUHQW H[FHHGDQFH RU WKDWDW KHUWWROM W@ LIFJIRGPON U
VDPSOLQJ DQDOWILVX DI/W/IDRAL VRUQBIDEY MUY &2 D WHWL RX D O L

BRXWKHUQ &RPSDQ\ 6HUYLFHV 6&6 LPBQHMHFYM MGWILHR/X Q
$ODEDPD 3RZHU &RPSDQ\JV 30DQW *DVWERRULGY P BRKQ G
WR FRPSO\ ZLWK WKH UHTXLUH P HRQW ¥ QRW D\CX 13 UFRON. MG
$JHQF\ (3% FRDO RRBED\ONIERG UHXOHESDER)YS ' GWDWLVWL
DQDO\WHV FRQGXFWHG RQ GDWD |URPHYWKHWILUYMH DVVHV
LGHQWLILHG D VWDWLVWLFDOO\QVZHQDI*ED® % 00 H YOHER Ya+5 /
WKH JURXQGZDWHU SURWHFWLRQ VAFIRQGDD GV HVIV PW& W &
2FWREHU DUVHRQF ERQFHQ® UDW6IHIE EBORZB WKH
SURPXOJDWHG 0&/ Rl 66/ARVU DQGHXR B ZDV REVHUYH

BRXWKHUQ &RPSDQ\ 6HUYLFHV KDV SUMBS\WU UWE LW R DD \$ §'L WR
UHVXOW IRU DUVHQLF REVHUYHG LQ RRIQWWNR URQVHZN®E QY
PRQLWRULQJ HYHQW LQ -XQH H. @ RQ RO XHWLLRGH QVFKHD W X\8 E
LGHQWLILHG LQ WQOKRHW- YWXHH U H \DXUGWK R | *D)V K P STRFAVG ELQ FO X G

L $UVHQLF FRQFHQWUDWLRQV REVHUYHG UBDAH@®O *1 *
WUHQG DQG DUH FXUUHQWO\ EHOREZQVEFHWILER Q D B-D HW
DUVHQLF FRQFHQWUDWLRQ DW WKLV ZHOO

LL 2WKHU FRQVWLWXHQWY WKDW ZRXOG DERKDWBLFDWI
LPSDFW L H FDOFLXP VXOIDWH RO ® AFRW DAV AR/
*1 *6% O0: DW HOHYDWHG FRQFHQWUDWLRQV
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LLL$SSHQGL[ ,,, LQGLFDGRR QR U] R H BN Y\OW DLW D\DWVL F D
LQFUHDVHV 66,V DERYH EDFNJURXQGH® QESGN IR Kl DSM
LV OLNHO\ WKH UHRXQ®&ZRWRLWHMWPQVWU\ YDULDELC

LY 7TKHUH LV DQ LQVXIILFLHQW WLPHHIRW \DXW KBIRRQWGHW LF
WR PLJUDWH WR PRQLWRULQJ ZHOO *1 *6$%$ O: EL
SHUPHDELOLW\ DQG JURXQGZDWHU IORZ YHORFLW\

Y 7KH W\SH Rl ZDVWH FRQWDLQHG LQ WROHUFWS VYR B 3RQ

DUVHQLF DW WKH VLWH LQ D VWXGERI(35,J\SVXP V

D )* J\SVXP OHDFKDWH GDWD ZHRIZH) QRR) GHWH

PJ / DV FKDUDFWHW\]H& DE\DW\R HB URWH B XQHHD F K |

7&/3 DQG V\QW K R\W LG HDUFHKR IQSIL BADRGFE IGROIML B3 A8 K DLW

)*' J\SVXP OLNH WKDW VWRUHG LQ WKRIXUBNXRWBRQG
DUVHQLF

7R VXPPDUL]JH WKH $6' WKH 66/ IRU DUVHQLF IL\Q PRWLWRU
WKH UHVXOW RI D UHOHDVH IURP WIGHEA\ QXWX B8R QGI D RXGQLOVZ
FKHPLVWU\ YDULDWLRQ

6LWH 6HWWLQJ DQG 2SHUDWLRQDO +LVWRU\

(UQHVW & *DVWRQ (OHFWULF *HQHBDWH G JD3ICRQWW B BRV
5LYHU DGMDFHQW ZWW KR QGWXKHU WRDQ R 6 K6 DK Q YBLROXGHN \
$ODEDPD ,W OLHV PSSOUHR/[LFROWWHKIAD VIR % L $ B IDEIKDP
+LJKZD\ ':LOVRQYLOOMK H$ /*\ RXP L3v ORFDWHG WR WKH Q
SODQW)SURSHU 6LWH /REB®ILRWVOWEH ORFDWLRQ RI WKH 3
3RQG ZLWK UHVSHEW W RLWXBHV X U R/ QG BIFOMS\W KH JHQH
FRQILIXUDWLRQ RI WKIHN&&B R@UWRDQGIWKH O QHWZRUN 7
EHQHDWK WKH LPSRXQGPHQW DUH FRPLPHMWHREQRI G LVGODX
WA\SLFDOO\ FODVVLILHG DV KLJKOLWIO R¥WDVLRMD\O® BKQHU WL
7KH JHRORJLF SURS\HU W UHVFRD WKXHYWULPHRG NEX RD WEKRHD . Q |
*URXS Rl WKH &DPEULDQ DQG 2UGR YQFILRAG B GH DWW 6D M) XICRY
DORQJ ZLWK WKH )W 3D\QH FKHUW D @G \8RHNZDRFER § B D/GIHU F
FDQ \LHOG FKHUW\L QANVSIGKKOW RDKWWUW\SH WRSRJUDS
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7KH *\SVXP 3RQG IDFLOLW\ ZDV RUL GLQ DO/K\ \EW RO WJHQEW W!
QHYHU XWLOL]JHG YV , @ KAHK WM VWOFDUNDH H) WH BDWAD B FRPSRXQGP H (
J\SVXP VWRUDJH 7KH H[LVWLQJ G LNHYGZWXIWHI FMH HEO WRDW
DQG UHEXLOW ZLWK VWUXFWXUDO FLDOML R@V DIRAR WAKDHQ RH
LPSRXQGPHQW 6RPH PDWHULDO ZDVOJHXDNGERVURDOG DQ!
DGMDFHQW DUHDV RQ WKH SOD QW SRIMBGRINW 7 XKDV FRRP/SADH
LQ 7KH 30DQW *DVWRQ *\SVXP 3RGG ERQ \FIRQWVMDU XK WD
PLO +'3( JHRPHPEUDQW RMHBE®\DQJIH UDR IKPRR D FOWFIGQE © X P

K\GUDXOLF FRQGXFMA YEHW\ RKH FRQVWUXFWHG OLQHU PHH
IRU D FRPSRVLWH OLQHU DV RXWOLQHG LQ <
$'(0 $GPLQLVWRUTHNVUYH & E

*URXQGZDWHU ORQLWRULQJ

7KH JURXQGZDWHURRRQLWREBEPQU IQHVBZRH O OF/R Q IXYBRUDG L H G
DQG GRZQJUDGSUHQWORQLWRULQJ GHSOFMR¥FDWKLIR QY FHUW
PROQLWRULQJ ZHOO QHWZRUN %DVHG RQJQUGZ\DX\OHNNV DRIGW
&RUUHFWLYH $FWLRQWOR®QWRLRIJI3IBHSEDVYHWY D WO D
PRQLWRULQJ SURJUDP RQ BUBRNQW\WR D 89RQLWRULQJ

ZHOOV ZHUH VDPSOHG IRU DOO $SSH@GH] L% SWUD BHIWMHN
VDPSOLQJ HYHQW :LWKLQ GD\V RH FRED/@QRDQ JIDVNWHUXO R
PRQLWRULQJ HYHQW ZDV FRPSOHWHG ENQGDPSQOLQROPRQL
$SSHQGL[ ,9 SDUDPHWHUV LQ 0D\ 6HPMWBHGQXD Q@ FRARRE MR
SXUVXDQW WR &)5 t G

%DVLV RI WKH 66/

SDUDPHWULF WROHUDQFH OLPLWV ZHWPHWW HGR W R FROH &
XSJUDGLHQW ZHOO GDWD IRU $SSHQGL[ FRGID G B RHFW HWG Z
FRYHUDJH 7KH FRQILGHQFH DQG BER¥FHVUDA H UDHYRHO U LI RIL
GHSHQGHQW XSRQ WKH QXPEHU RI EDFNIPRWYGZMDHSWIK N ¢
XVHG ZKHQ GHWHUPLQLQJ WKH JURXQGZABWHQGRPRWHFWL
SUHVHQWYVY WKH PRVW UHFHQW VWDWLVWLFDO DQDO\VHV

'DWD FROOHFWHG IURP GRZQJUDGLHQWWRR EVER X P Q3R RSO |
ZHUH FRPSDUHG WR *:36 7KH UHVXOW ZDUN BQLG6GKQ L*QJ’
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WKH 0D\ VDPSOLQJ HYHQW 1R RWKEMH B&/WGRE KU LW & FV K
0D\ VDPSOLQJ HYHQW 'XULQJ WK H \HYARQIG LDQ/ \2 A W\RFEHHC
DUVHQLF FRQFBQWUWDSE RQV G IQF BHRMH & KHRSEJHRP X O JD W |
0&/ DV ZHOO DV WKH *:36 1R 66/V RI $ISS HQIGH [*;36F RIQWAV L V
QRWHG GXULQJ WK WPHRARQ\GRDVE B \HWRHQV LQ 2FWREHU
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$/7(51$7( 6285&( '(021675%$7,21

%DVHG RQ WKH UHYLHZ RI VLWH LQAROPDWL*R® OWKB B8/ IR
QRW UHODWHG WR D UHOHDVH [URPY®KHDWS RQP/ 1RQ.BU REXQ\
FKHPLVWU\ DQG VRIEAMVXHIL WK HQ R WWIHFF R P\R B DI IR G QFED Z IV W/ IH |
VWDWLVWLFDO DQDO\WHV  7KH |ROHORZH QUX SYRIVW Q@ WU
FRQFOXVLRQ

X

7KH DUVHQLF 66/ REVHUYHG GXULQJ MNYKHHQ VL U\NQW Z Bl D\DH
*1 *6$ 0: ZDV QRW UHSHDWHG GXULQJ WHHH QYWFRQG
PRQLWRULQJ HYHQW $UVHQLF KDW\WHRKIUBLHDOMGD D EG DR
WKH 0&/ L H WKHLG DFVFWILR QREA HDMIVRHY DRV ARIQIAH Q@ WQ

*URXQGZDWHU TXDOLW\ DQDO\]HG IURP *ZL*&W$KO0D LV
J\SVXP OHDFKDWH VRXUFH ZKLFK ZRXORDEGFL¥RDUDFYV
VXOIDWH DQG GLVVROYHG VROLGIWVRRIMBUWRIGLG ¥ 6,0
VXOIDWH KDYH QRW EHHQ REVHUYHG L® OWUTHWMLR QD/Q G
RI WKHVH NH\ LQIGQFBMIRRZ VILWH REDEFN JUHRMHDD V6B P SO
YDOXHV W\SLFDOO\ EHWZHHQ DQIEO O B/MDRYGW K 8 VX
REVHUYHG LQ J\SVXP OHDFKDWH 68

$ &&5 LPSDFW WR JURXQGZDWHU ZLOB[KHLWMILQ P
VLIJQLILFDQW LQFUHDVH 7KLV KDV QRW RERXUUHG
PRQLWRULQJ SDUDR\WHBNWWHKDRS ZRVSCER GV &R OB WX P
RFFXU DW HOHYDWHG FRQFHQW U DN GRIGY L RLROJIFBIQ®/ QI
ORQJHU H[KLELW 66/V

)*" JI\SVXP OHDFKDWH VWXGLHV FRQGHKFWRKG, VWKW X'l
(35, D DQG VXPPDUL]JHG LQ D UHSKRNW DBWHQLF LL
QRW D NH\ LQGLFDWRU SDUDPHWHU WRB )%*'J\SVXP OHI
J\SVXP OHDFKDWH WHVWYV ZHUH FRQRBXREMHD®R ZZ W\KKH D U
PHWKRG GHWHFWLRQ OLPLW RI PIHV WY WWEKOW WRF
DUVHQLF GHWHFWHGVLQRW 160D WHG WRKP'W BI\SEXW OF
UDWKHU D QDW XU RW KR X WVF K DRUWKRBVXFPBIRY EDVWRQ *
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X $ WKHRUHWLFDO WYWBUKP VIR QWGREPRXRIGLPBTNHOH DSSUR
\HDUV WR PLJUDWH WR ZHOO *1 *6%$ O: + WRH *\SVX
RSHUDWLRQ OHVV WKDQ \HDUV

X ORQLWRULQJ ZHOO *1 *69% O: LV XQLTXIIO QY W] UPK/HR I
IDFLOLW\ DV LW ZDV LQVWDOOHGI GKB S ZIDWIGL Q LOP HWDIVR
ZKHUHDV RWKHU ZHOOV ZHUH L Q VRHD R®YOHHGE XQ VHRQ G RWF
RI URFN LQWHUIDPHO AKBDYD XDWD W QVKHD I0M W R URDCS WIXWL C
LQ JHRORJLF RBYWHGE ILDFAWNRVV¥ UWKH VLWH

Xx $UVHQLF FRQFHQWUDWLRQV LQ *1 *6$URP KDYH VWHE
PJ/ LQ ODUFK W R PJ/ EHORZLOKHFVEBRRNOJD
7KLV VWHDG\ GHFOLQH LQ IHRORILIEF LV
YDULDELOLW\ WKDQ D FRQWL QXRXW HGH DViRK D WAHH QR R U/FR-
WR LURQ VWD L QHB WK B FIMRUWHRI IZE WRKUPDWLRQ

&RPSDULVRQ RI *\SVXRWKHBRXWGOBYRWHU *HRFKHPLVWU
*\SVXP &KHPLVWU\

)*' J\SVXP LV W\SLFDOO\ EHWZHHQ DQGD SHPEBEGWDIDSV
FKHPLFDOO\ FRPSULVHG RIUFRO FLOMPPYXOW D@/ R USW RV DO FR
DQDO\VHV RQ )*' J\SVXP LQGLFDWHVHYWDR WKH\EWRP LLQ/LQ
ODUJHO\ FRPSULVHG RI PDJQHVLXP 0JHWDR® RLHV DQXGFKF
DUVHQLF DQG ERURQ DUH WUDFH FRP®REQERWR/QRD Y)H'UD\.BF

DOG SHUFHOQW RI WKH WRWDXO® FRHP\SRINEWILRIQO |
(35, D

IHDFKDWH VWXGLHV RI )*" J\SVXP P LRRPBWR WL.RNH. RIG VOXGDDADM V
GHVFULEHG LQ WKH SUHFHGLQJ SDUDI\WNMIR FIOK NIHX PF R B &I
VXOIDWH DUH SUHVBIWWPXEK GHDKKDWHER QYKH@WHD WJI1HR Q\
FRQFHQWUDWLRQV RI UHWDSHF W L Y.HIOU \GHR@QLYHHDIYWH Q\RW GHW
LQ )*" J\SVXP OHDFKDWHV WHVWHG %WRURQPUD Q@IMX IDRP
DYHUDJH RI PJ / (385, D DQG (B5YLJQDWXKKHHU & URU HO |
)* J\ASVXP OHDFKDWHY ZRXOG JHQHUDOO\ EH FKDUDFWHUL

x Elevated concentration @flcium (hundreds, mg/L)



Plant Gaston Gypsum Pond Heéknate Source Demonstration

x Elevated concentratioaf sulfate (hundreds to low thousands, mg/L)
x Non-detected to trace noentrations of arsenic

$ UHYLHZ RI KLVWRUERHB®LYWRIXQERZODGHEW M OURP ZHO
FRPELQHG ZLWK DGGLWLRQDO JHRFKHRLWWUZXZLGEWDD\DV
FRQGXFWHG WR HYDOXDWH WKH \RRMUHRHNR ID WW R @\ VRV LIFUD\C
FRPSOLDQFH ZHOO *1 *6$ O: 7KH GDWD LB®IGV ®INRRXN VL
HYLGHQFH WKDW DUVHQLF GHWHFWH®WRHU WaSD@ WKW 13
*DVWRQ *\SVXP 3RQG DQG WKDW QR )*' B\BWXPHQMND FIKQ WW
JURXQGZDWHU DQDO\WLFDO UHVXOWYV

)* ,QGLFDWRU 3DUDPHWHUYV

'XULQJ WKH &&5 JURXQG SHWHRBGP BQMW R U LWR P FOWREK U

HOHYHRQGHSHQGHQW JURXQGZDWHU VDPSQHV KDYH E
FHUWLILHG JURXQ G ZDZRHW MRAQ MWKRIUS QR PQER QG WIR@F OX G L Q
PRQLWRULQJ ZHOO *1)*6$\8VXPHLQGLFDWR B DSDRLXPHIVHE
VXOIDWH ZHUH FROOHFWHG DQG DQMDP\$OE QR WK GKQWEJ HH
GLVVROYHG VROLGY DQRWKHU VLRQEDQDXOUH BRI 18 H DEXWDMDH
VDPSOLQJ HYHQW

$ UHYLHZ RI WKHVH )*' J\SVXP LQGLP®W B R XOEZDPWHNUH T X DLC
DQDO\]HG LQ ZHOO *1 *6$ 0: LV QR W *EROMLADINHNVS DIXNPK
DQG DGGLWLRQDOO\ FRQVLVWHQWOR Q@R DMU WWKHD @ LX\SH U P
ODUFK WR 2FWREHU FDOFLXP UMIQJH/XEHWZHHQ QJH ¢
EHWZHHQ DQG PJ/ DQG W RWHIBOYG® U \CROWW GHY RIOWG
DQG PJ/ 7KH FRQFHQWUDWLRQV RILBDAF1$PODQG VXOI
DUH URXJKO\ DQG WLPHV ORZHU WHKDXQWV U'DWLBQXP
UHVSHFWLYHO\

'XULQJ WKLV VDPH SHULRG FDOFLRP*D®&ESWXO I IDIWHIHGE XS.
EHWZHHQ PJ/ DQGOH WXQIRKWH UDIRQJEG EHPWZHHRWDO
GLVVROYHG VROLEQQOIX'BHDOGLHRQYIBGEHW ZHIRQ /
6LPLODUO\ XSJUDGLHQW ZHOO ORFDWHLIR(P *T1QG $VO:O | B WG
FRQFHQWUDWLRQV DERYH WKRVH RE\DHMMHBL EQ @ M QFOH HI1G DsC
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RYHU EDFNJURXQG IRU FDOFLXP VXOIDMH DRA®W HGR RDIDL
EDFNJURXQG LQ ZHOO *1 *6$% O:

7KLV GDWD VWURPRQF ® X8 SRQ WK DWK DK P'W B\ YN 3O DOV XU H L
SUHVHQW LQ JURXQGZDWHU TXDOLW\ GDWDDHDWKHUHG 1!
SURYLGHV D WDEXO®WX BRI BXRVWKBQ B/KR V L\GHAWW R P H
VHULHV WR VXSSRUW WDEXODWHG GDWD

ODMRU &DWLRQV DQG $QLRQV * 3LSHU 'LDJUDPV

ODMRU FDWLRQV DQG DQLRQV ZHUH FREOBEWOGHLQRRDOR
FRPSRVLWLRQ RI JURSSHWPIRW WUDITX VBIOW GW QDN WR QV K\ V X F
3RQG 7KLV GDWD JHQHUDOO\ VKRZ ORZ FR® FAROQMLIRIW L R«
PRQLWRULQJ ZHOO *1SKB®H OWULSBDHD W VOWLWDXE\D R GZ DWVRPRW |
GDWD WR GHWHUPLQH K\GURJHRFKHPLPOUMKRZIVHW KDKWLV C
JURXQGZDWHU VDPSOHG IURP *1 *6$ 0: L FIDWHOR/QDMNK LIF WHK
VLPLODU WR XSJUDGLHQW ZHOO *1 *6$ AU |IDSFD.GINL ORI ELF
LQGLFDWLYH RI UHODWLYHO\ VKDODKRHUHUHMKX Q8 ER /KL @
KDG OLWWOH UHNUDBH\Y FZ WK FEHH SRRIFQMR 0 \V RIQIV D¥RG HV F U
WKH SUHFHGLQJ VHFWLRQ DQ )*' J\SY¥IXIP HOGH B F KD Y\KH F\DROXAUL X
DQG VX@ERNoW 1000s mg/LDQG WKHUHIRUH ZRXOG GLVSOD\ D |
VRGLXP FKORULGHWDJFRWYR ®QL Q@ RIWKIHNFRQFEHQWBVRW LR Q
OHDFKDWH LQGLFDWRU SDUDPHWHU\WRQIE BG S B Q FH® DUDFO
SURYLGH VWUR Q JHHYLLFG FHRF FHH Y WIU\D YRIUREBV OR E \DHUHY € B W. Q
UHODWHG WR D )*' J\SVXP OHDFKDWH VRXUFH

%RURQ

%RURQ DQDO\]HG I8 ROP ZHBO® ZHH® ODUFKREHWQG ZbW
UHYLHZHG WR KHGSVHDDOWKRXWH B HFREVDERY HQW K HG 818V H.-FOVZ H
*1 *6$ 0: 7TKLWDGDV SUHDHQWHG LQ

%RURQ FRQFHQWUDWERQV ZKUBHGOWH FARH G HDWW MPUDDNFHHG
TXDQWLWLHV 7 KHMH WDDKH \R D HVWIHDDDEHHGH EGIHF\Y KW HG |
ORZ OHYHOV EHORZ WKH ODERUDBW/R U%B WZHNQFODUFXD QW
DQG 2FWREHU ERURQ FRQFHQWWMWLAYVURPUH FRQVL
PJ / WR - PJ/ 1R QRWLFHDEOHRWRE QGIW X8 WN RERP U
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*6$ 0: GXULQJ WKLV WLPH IUDXKH XY WEE XV WW D W HBGWLEF D C
RI GDWD GLG QFWOUHYHDQ IMWHMNRN \ER QR 8 GRAY b VWELIRFQW U R X
ZHOO *1 *6%$ 0: 7KHVOH ®HREHFMWIHRQV RDEWKRQ SUGMLEBH
HYLGHQFH WKDW DUVHQLF REVHUYHG XUF & HOOKHIU*B8K DQ W
30DQW *DVWRQ *\SVXP 3RQG

$UVHQLF

$UVHQLF FRQFHQWUDWLRQV LQ ZHOO *@\*®RGC: VWBY 8 LDN
GHFUHDVLQJ IUR®LWHK HH YIHQAW LMD BBRAFK UHPMR W KD PSOL Q J
LQ 2FWREHU &RQFHQWUDWLRQV KDFBH /GHHFW HPIROHNGK D S
IURP PJ/ ODUFK WR PJKH PRWREHBMFHQW W H V
EHORZ WKH SUR PHYOEXDHHE VO ¥ W H D G \UF H W I DLWH QLROWDD | X Q F
RI FKDQJLQJ S+ RU 253 RYH YL WIPHI/QF KRZHWHQW BB UML VW F
UHGXFLQJ FRQGLW L ROQW HQN JIRD MY LHEKBNHH RW B WWWKHHD BB HR E V H
LQ *1 *6$ 0: 7KLV GHFUHDVLQJ WUHIFHQBDWHQLB Q\)*VV
J\SVXP OHDFKDWH VLIQDWXUH LV BBW G ZHOWQW DE$G0: DL
LV QRW DVVRFLDW HK® DLHDKE IDMW)H' STSVPHRIQ RS WXKFH 3R Q G

$UVHQLF KDV RQO\ EHHQ GHWHFWHB QMWDWUDW K HRUJ GR/ZAQLIRJ
ZHOO ORFDWLRQV ZLWK QR GHWHFGWDEQ H HQ 6 V HOR/ZQIUR G
RI *1 *6$ O: 7KLV VSWWRORUDQGGLVWUEEGWWRQLRI QIRUIV
UHSUHVHQWDWLYH RI D SHUVLVWHQBW RIHSDWLYH ARQFG DL
DQG WUHQGY LQ FRPSOLDQFH ZHOOV G RIQ EWDGLRIQID R I

SDUDOOHOLQJ WKRVY6$S REVHUYUHEBKHY *HRRAKLWR VLQH ZHO OV
PRQLWRULQJ VRLORUI /RS LRY WHF HDIOWWZ RXRO B EF/HI WWK-HH D Q [
SOXPH IURP WKH *\SVXP 3RQG KRZHLHDWXRBVHRZ DQONUN/WY
SOXPH 7KLV DQDO\VLV LQGLFDW HWVHW KR YWD \GHW A F\R B & HDE
0&/ LQ ZHOO *1 *6$ 0: ZDV QRW UHODWMHEBHWSRO RBH)*EX\8V
PRUH OLNHO\ QDWXUDOO\ SUHVHQW VKID\GHQ L R UL QU B R B/\XX
ILOO PLQHUDOL]HGR] WG HVZFARQ@QEHEWHIBWORFDWLRQ *

)*' J\SVXP OHDFKDWH VWXGLHV FRQGHKEPFWHKG, VWKW X OHF \(3

D DQG VXPPDUL]JHG LQ D UHSRUWLRK3LY QRW \DKREZQ GALKKD
SDUDPHWHU IRU )*" J\SVXP 8HDFKDBWHXF7 OHDFKWER WHVW
FRQGXFWHG ZLWK DUVHQLF QRW G HRMHBWMRIGNRRII EHO RPZ WK
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LQ DOO VDPSOHV 7KLV VXJJHVW VY6WODW LWKGRIMUMHQDRVE
WR )*' J\SVXP OHDFKDWH EXW UDWKKHUDWXDWXW RO YRXQ W!
*\SVXP 3RQG

7/LPH RI 7UDYHO DQG *URXQGZDWHU )ORZ 'LUHFWLRQ

7KH EDVH RI WKH *\SWRP 3HOMHY VWWRMDR | DISISWR)ERNYW H HD C
VHD OHYHO IW O06/UHHKH WRIROO *1 DA% DSSVRWWDWHO\

IW 06/ 6LWH VSHFLILF WHVWLQJ UFHNRVIVOW KO-R ¥ LKA 8 LEDQX® K ¢
FRQGXFWLYLW)\ YDOXWHGDURKDGOWLQWHQ DORZRKIQGREL W\
DSSUR[LPDWHO\ IW SHU \HDU 8VLRJZRXQE® GHWOLUB

DSSUR[LPDWHO\ \HDUV WR UHDFRHOIOH*YDBEH GHHOMYDWLR
VFUHHQ 7KLV WROMVRY \EBBYHDRBIQPREWRO PR YOHPHQRW RI ZI

$GGLWLRQDOO\ KLVWRULF DQG UH FHROWL GIR \W M DG GRPHH W\
PRQLWRULQJ ZHOO *1 *6$ 0: PD\ EH XSORDGERBPMQ R WULRP D |
WKH ZDVWH ERXQ GLDFU F RIRMRXQW L RGPBIQUED WIR X Q B @ D WGIW VI O
IURP WKH QRUWKHDVW RU HDVW WREZBIUEWW R H*\IRY6W KZ HV\

LQ D KLVWRULF SRWHQWUIRBHVWZWLKH YV XIRDNHQWDSPHWULF
VXJIJHVW WKDW WKH DUHD DURXQG *1\*6RD:JUDG LMDV QR G

IORZ WRZDUGYV *1 *6$% 0: I[URP M/BXIUH SSAMX D 3SRR@G& P XP WKLYV
GDWD VXJIJHVWY WKDW WLPH RI WWUH® @ RX-OIKK IEIHH GU W B WUHH
WKH \HDUV GHVFULEHG DERYH

*LYHQ WKDW WKH 30 @GR Q® \2ABR QF RGVYDWHW H GV L QV KALK/H
FDOFXODWLRQ SURYLGHY DQRWK MV O FRROEVOIIUQYH ® IL D YZHEC
*6$ 0: LV FRPLQJ IDRRRWKHRXWKDQ WKH *\SVXP 3RQG

*HRORJ\ DOG :HOO 6FUHHQ 3ODFHPHQW

30DQW *DVWRQ LV ORFDWHG LQ VOKH RRR VD O DK QK\VERVYWD
BURYLQFH RI FHQWUDO $ODEDPD 7KKDMWRERHBIQFIRQIGWMEG B(
IDXOWHG DW YDWLRMY HIWQMCH ILDYYXDIWRY RO LYK DQJ RH WKU X\
DQG VRPH QRUPDO IDXOWV DUH SUMVRHRQRQ®H )DARWKWHWNQ \
QRUWKHDVWHUQ SRUWLRQ RI WKH SEODWHV WKKWYXXYOWWY.Q U FIHQ
3D\QH FKHUW 3DUNZRRG DQG )OR\G VKQOWHV)LDROWBH1IHZDOD
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*HQHUDOL]HG QHDU VXUIDFH VWUDWLRWEESHK RIR QKIHY W /W
DSSUR[LPDWHO\ WR IHHW R RYKH RXGRNQ FRDW HIHZDmD,
ILPHVWRQH 2YHUEXUIS $Q PORWPHQIDODMO\ORZPBURY B G FROD\ H
VDQG ZLWK ]JRQHV RI FOD\ DQG JUDY ©®OAL PLHYHWR QTHK HZ DX\Q
HQFRXQWHUHG DWR®PHS WKR/ Q®HEDIVQERHE/ PWLD PHGLXP WR GI
JUD\ PLFULWLF OLPHVWRQH ZLWK WHKL® I VERORPQWW U/ D (
WKLFN VHFWLRQ QRGVOLRRW 2DD\H @ BRX@® WHU6H8G0DW ORFDW
SRVVLEO\ LQGLFDWLQJ WKH SUHVHRQBMW RR QWKR | 3D KN 2ZRR\G )
RFEFXUUHQFH ZDV QRWHG DW *1 *6%$ 0: X UIMRXBG QO Q % W& b R\EL
FRQVLVWY RI IROGHG 3DUNZRRG 6K DLOPHH V)WR 1\ QHK & K H UXD L
DUH VWHHSO\ GLSSL@RDW VDKHG VRWAHKFOURLYS/OFHXMD X O W V

ORQLWRULQJ ZHOO *1 *6$ 0: ZDV VFUHHGQMG WRFKKEHHS
UHPDLQLQJ PRQLWRULQJ ZHOOV D@ MX R YWHWEK GXHQWIRQGD
WKH RYHUEXUGHQ WREAN VL RMW IQRIDW K HVIDRUMD IF R U1Q HES R W
ZDV VFUHHQHGZBWQGHSWXE EHWHW BHFRZ 33BXRGG/X WR

IHHW EHORZ WKHRYRE EXLQGWHHU VORS GHKIRERHM. @ XOWLSOl|
LQWHUYDOV IUDEQ@KNUB @ L]V ERXVBDED WEUHVHQYVSIGAHD O R
JRQHV 7KH UHPDLQLQJ PRQLWRULQJ ZNORY BQUEXARGHNQ Z T
PDWHULDOV RYHUEXUGHQ WRS RI Q®FMQBWHYODFEHWQ B H\
DQG IHHW %*6 7KH DUVHQLF RFFXUULWW WREXIWABBOH WIR
ZHOO VFUHHQ EHLQJ SODFHG GHHSHUDDMWKUL\@QUXRWNXU ¥
GLVFRQWLQXLWLBY]DWDRW X UHRRQ QMHUPOIEQE R BHRJI2GH Y D O X
FRQWULEXWH WR DUVHQLF FRQFHQ@WQBWLRIQM V WK/HWKDWR Q
RFFXUV QDW XU D®G\ULQRW WRKXD & ZW H

&RPSOLDOW /LOHU 6\WWRB DORP6HSIHIIPPRVW $TXLIHU

7KH 30DQW *DVWRQ *\SVXP 3RQG LV FRQR/DW XPFHMMGY 2L KH
FRPSRVLWH OLQRU UBTXHUHPHEWDQG I$SQWVHAMWLYH &RGH

E 7KLV ORZ SHUPHDEEWVWNKH YHUWL¥WE FP UJ
RI SRQGHG ZDWHU IURP HQWHULQJ W/KKHH (X S B/H b P RY/DVQ IVT X\
*\SVXP 3RQG KDV KR\ VXXWIDA @RQQHFWRRQWZ DW K LWKH DXGG
VHSDUDWHG E\ DW OHEWW D ERMAMMKIHWISS XS SHIPRRVW DT
1R RSHUDWLRQDO PDLQWHQDQFH RUWH®WRKUY W &H | LFE HQPW
ZRXOG KDYH OHG WR DQ XQSHUPLWWHG GLVFKDUJH WR JU
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&21&/86,216

BRXWKHUQ &RPSDQ\ 6HUYLFHV KDV SUMBS\WU UWE LW R DD \$ §'L WR
UHVXOW IRU DUVHQLF REVHUYHG LQ RRIQWWNR URQVHZN®E QN
PRQLWRULQJ HYHQW LQ -XQH IRM\PHDGV [RFOQ W WHK HJ 18 B L MR
DUVHQLF LQ ZHOO *1 *6$ 0: DUH QRKH UMNDMNPHIR QR [E YXIWM C
WKH UHVXOW RI YD WD REGEW PLLQ/ W UR XBGREZ FMXFEMKQHD W\ Q
DFFRPPRGDWHG E\ WKH VLWH VWDWHVQILGNYV RIK H YIRG®HOR:
VXSSRUWLQJ WKLY FRQFOXVLRQ

L 7KH DEVHQFH RI DQ )*' J\SVXP OHDFKDWBOVMI\QDW X!
L H KLJK FDOFWPR @XOVBWWHGERNRICLLGGNVG VDRSS OHV |
*6$ 0: FRPELQHG ZLVRK FEHYWHIFDWHICR G \L RO WARKIHA/ H N F
FRPPRQO\ EHORZ VLWH EDFNJURXQG OHYHOV

LL ,QVXIILFLHQW WLPH RI WUDYHO IRZIDDQOHQLIBAWR PLJ
0:

LLL)*" J\SVXP OHDFKDWH GDWD DUH QRQ GHWIBDNWW IRU D
FKDUDFWHUL]HG E\HWRJ[WHRIFW D HFXPKIDRBW DURFHG XUH
VIQWKHWLF SUHFLSLWDWLRQ OHDFKLQASWKRPFHGXUH
VDPSOHVY FRQGXFWHG E\ (35, D LY QARWWLQJ W
VXIILFLHQW H[SODRK) B RQ R RQQYR D HIWIVRD * 6 $

LY $ WHPSRUDO DQGLRRDRILDOVE QLW DL INHG DED W B U
SDUDPHWHUV QRWPHQEHRDWLRY REIXWORHVQD@XUD O
YDULDELOLW\

Y 2Q0\ ORZ OHYHOV RI ERURQ WUDFWHFWHGWIPBEOWHG
*6$% O:

YL $UVHQLF FRQFHQWUDWLRQV GHWHFWHGGIQ*IWRS$ 0:
EHORZ WKH SURPXOJDWHG 0&/ GXULQJ WKH PRVW UH

YLZKH *DVWRQ *\SVXP 3RQG LV D FRPSOLDQYWIONIKQH G ||
UHTXLUHG W RR WHSIDXIPDWHIRRRVWR DTXLIHU
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7KLY GRFXPHQW SUHVHQWY DQ $6'FIRQWWDDMWNIRQVLRDDOV NQ
WKH 0&/ LQ JURXQGZDWHU VDPSOHV FROTGKHWWHBEG KORP ZH(
EHHQ SUHSDUHG SXYVXDQW WIRL DG U J LL DQG

GHPRQVWUDWHY WKDW WKH *\SVXPVRQ®UVHRW @KH FDX

RQ WKH ILQGLQJV SUHVHQWHG KH QHD WK VP WGIW RR ¥ 8 G UJ
PHDVXUHV SXUWXDQW WRG &)
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50 (5(1&(6

$ODEDPD 'HSDUWPHQW RI (QYLURQPHQWDOLGD @D/AWIRHQW
SURJUDP 'LYLVLRQ $'(0 $GPLQ &RGH U

(3% +D]DUGRXV DQG 6ROLG :DVWH VDQDRHRRQ@W 6\V

&RPEXVWLRQ 5HVLGXDOV IURP (OHPBWIDLEWW L O DWIGH V
JHGHUDO S5ROLVWHWR $SULO SsS

(35, &RPSRVLWLRQ DQG /HDFKLQJ\BN}P *VSMKR DRIE00 L

SHSRUW 1RYHPEHU

(35, *URXQGZDWHU 4XDOLW\ 6LIWQDWXEPEBDHRY $VR A \&F
&RPEXVWLRQ 3URGXFW /HDFKDWH 2FWREHU



7$%/(6



Table 1. GN-GSA-MW-1 FGD Gypsum Indicator Parameters Comparison

Dissolved Solids

Sample Date Calcium (mg/L) (mg/L) Sulfate (mg/L)
IFGD Gypsum Leachate 2011 643-777 NA 430-1550
222?5:;':2{%:}2‘1 2016-2018 5.94-109 27.3-349 3-32.6

GN-GSA-MW-1 03-24-2016 36.9 203 6.06
GN-GSA-MW-1 05-10-2016 37.9 204 5.47
GN-GSA-MW-1 07-05-2016 35.3 188 4.8

GN-GSA-MW-1 09-06-2016 34.8 188 3.91
GN-GSA-MW-1 11-08-2016 34.3 197 2.95
GN-GSA-MW-1 02-22-2017 35.9 165 3.3(J)
GN-GSA-MW-1 05-31-2017 34.3 244 3.4(J)
GN-GSA-MW-1 07-05-2017 35.5 201 3.4(J)
GN-GSA-MW-1 09-07-2017 36.7 196 3.6(J)
GN-GSA-MW-1 06-12-2018 42.2 221 4.2(J)
GN-GSA-MW-1 10-23-2018 38.9 195 3(J)

Table 1 demonstrates that concentratiofigey FGD gypsum indicator parameters alied in well GN-GSA-MW-1 are 15 to 23 tintewer for
calcium and 71 to 525 times lower for sulfate than the resulB2dfGD gypsum leachate samples analyzed by EPRI (2011)tablesalso
demonstrates that these same indicator parameters are within range or lower than site background concentrations. Thisigstéh@dibsence
of an FGD gypsum leachate signature within groundwater qualltgated from GN-GSA-MW-1. Notes: *Sourced from EPRI (201Rafge of
background wells GN-GSA-MW-2, GN-GSA-MW-3, GN-GSA-MW-14S, GN-GSA-MW-15.



Table 2. Boron Concentrations in Well GN-GSA-MW-1

Well Date Boron (mg/L)
GN-GSA-MW-1 03-24-2016 0.0311(J)
GN-GSA-MW-1 05-10-2016 0.0334(J)
GN-GSA-MW-1 07-05-2016 0.0359(J)
GN-GSA-MW-1 09-06-2016 0.0316(J)
GN-GSA-MW-1 11-08-2016 0.0361(J)
GN-GSA-MW-1 02-22-2017 0.028(J)
GN-GSA-MW-1 05-31-2017 0.0297(J)
GN-GSA-MW-1 07-05-2017 0.0302(J)
GN-GSA-MW-1 09-07-2017 0.0345(J)
GN-GSA-MW-1 06-12-2018 0.0331(J)
GN-GSA-MW-1 10-23-2018 0.0345(J)

Table 2. Boron concentrations in well GN-GSA-MW-1 show no
trend and remain consistently deted at trace concentrations (J)
or below laboratory PQLSs.




Table 3. Arsenic Concentrations in Well GN-GSA-MW-1
Well Date Arsenic (mg/L)
GN-GSA-MW-1 03-24-2016 0.0444
GN-GSA-MW-1 05-10-2016 0.041
GN-GSA-MW-1 07-05-2016 0.0333
GN-GSA-MW-1 09-06-2016 0.0289
GN-GSA-MW-1 11-08-2016 0.0241
GN-GSA-MW-1 02-22-2017 0.0192
GN-GSA-MW-1 05-31-2017 0.0154
GN-GSA-MW-1 07-05-2017 0.0155
GN-GSA-MW-1 02-05-2018 0.014
GN-GSA-MW-1 06-12-2018 0.011
GN-GSA-MW-1 10-23-2018 0.00829

Table 3. Arsenic concentrations show a consistent, steady decrease in well
GN-GSA-MW:-1. The most recent result below the promulgated MCL.
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8SSHU 7ROHUDQFH /LPLWV $SS ,9

30DQW *DVWRQ &ORABOMQ\6 R X VDKWDU @ DV VB B RQW § G $0
&ROVWLWXHQW 8SSHU /LP  %J 1 %J OHDQ BWG 'HY _1'V 1' $GM  7ZUDQVIRUP $0SKD OHWKRG
$QWLPRQ\ PJ/ QD QD QD QD 13 ,QWHU 1'V
$UVHQLF PJ/ QD QD QD QD 13 ,QWHU 1'V
%DULXP PJ / 1RQH 1R LQWHU
%HU\OOLXP PJ / QD QD QD QD 13 ,QWHU 1'V
%RURQ PJ / QD QD QD QD 13 ,QWHU 1'V
&DGPLXP PJ/ QD QD QD QD 13 ,QWHU 1'V
&KURPLXP PJ/ QD QD QD QD 13 ,QWHU 1'V
&REDOW PJ / QD QD QD QD 13 ,QWHU 1'V
&RPELQHG 5DGLXP S&L / QD QD QD QD HU QRU POW
JOXRULGH PJ / QD QD QD QD 13 ,QWHU QRUPDO
/HDG PJ/ QD QD QD QD 13 ,QWHU 1'V
ILWKLXP PJ / QD QD QD QD 13 ,QWHU 1'V
OHUFXU\ PJ/ QD QD QD QD 13 ,QWHU 1'V
ORO\EGHQXP PJ / QD QD QD QD 13 ,QWHU 1'V
6HOHQLXP PJ / QD QD QD QD 13 ,QWHU 1'V
7KDOOLXP PJ / QD QD QD QD 13 ,QWHU 1'V



6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHG WQ LELVWERIGBU B Y FAFHHQVRIMHEG BOWD H[EPLW LV KLIJKHVW
R1 EDFNJURXQG YDOXHV 1'v FRYHUDJHRFWUDOBKDW DOSKD
FRYHUDJH DW DOSKD S5HSRUW DOSKD

&RQVWLWXHQW $QWLPRQ\ $QDSO\VBYHZXQ@ROHUDQFH /LPLWV
30DQW *DVWRQ QCELRIRBD QAR X WRWD *DVWRQ *6%

6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

7TROHUDQFH /LPLW
,QWHUZHOO 3DUDPHWULF

ILPLW

PJ

FRYHUDJH
#DOSKD

%DFNJURXQG 'DWD 6XPPDU\ BRWEP DEYW\ WHVW 6KDSLUR :LON

DOFXODWHGFULWLFDO BSRDWSKD

OHDQ Q

&RQVWLWXHQW %DULXP
30DQW *DVWRQ

$QDOOVLYLINQ TROHUDQFH /LPLWV
QCELRIRBD QARXWEWD *DVWRQ *6%

6DQLWDVE Y 6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DPG WQ LELVERIG DY Y B F-H QURLMHG BOWD H$P O EDFNJIURXG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBB QK DM DFOBKDQJ OLPLW FRYHUDJF
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQW $UVHQLF $QDO\VLV SRQHUDQFH /LPEONV 9LHZ
30DQW *DVWRQ QCELRIRBD QARXWRWD *DVWRQ *6%

6DQLWDVE Y 6 DI IO BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DPG WQ LELVERIG DY Y B F-H QURLMHG BOWD H$M O EDFNJIURXG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBB QK DM DFOBKDQJ OLPLW FRYHUDJF
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQW $QID\YQNVXPX Q
30DQW *DVWRQ

$0 9LHZ 7ROHUDQFH /LPLWV
QCSLRIRBD QARXWRWD *DVWRQ *6%



6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHPG WQ LELVWERIGBU DY FAFHHQVRIMHEG BOWD H[EPLW LV KLIJKHVW
R1 EDFNJURXQG YDOXHV 1'v FRYHUDJHRFWUDOBKDW DOSKD
FRYHUDJH DW DOSKD S5HSRUW DOSKD

&RQVWLWXHQWD®RUWRE XQ$ 9L$ 7ROHUDQFH /LPLWV
30DQW *DVWRQ QCELRIRBD QAR X WRWD *DVWRQ *6%

6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHG WQ LEFLWRIGBE YR FAFHQUVRIMHG BOGWD H$PO O EDFNJURXQG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBBQMW DM PROBKDQJ OLPLW FRYHUDJH DW
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQW &KURWP 5X/)
30DQW *DVWRQ

$QDO $0 7RRQHADQFH /LPLWYV
QOURIFBMD QBRXWBEWD *DVWRQ *6$

6DQLWDVE Y 6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DPG WQ LELVERIG DY Y B F-H QURLMHG BOWD H$P O EDFNJIURXG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBB QK DM DFOBKDQJ OLPLW FRYHUDJF
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQW &DGPLXP $QDGOWLYLHKAQ 7ROHUDQFH /LPLWV
30DQW *DVWRQ QCELRIRBD QARXWRWD *DVWRQ *6%

6DQLWDVE Y 6 DI IO BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHG WQ LELVWERIGBU D FAHHQVYRIMHEG BOWD HI[EPLW LV KLJKH
R1 EDFNJURXQG YDOXHV 1'v FRYHUDJHRFWUDOBKDW DOSKD
FRYHUDJH DW DOSKD S5HSRUW DOSKD

&RQVWLWXHQW &RBEOPDOW  $QDO\Y¥QV PROHUDQFH /LPLWV
30DQW *DVWRQ QCSLRIRBD QARXWRWD *DVWRQ *6%



6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

S&L /

1RQ SDUDPHWULF WHVW XVHG LQ OLHRDS\DH DWRHHVEKFSWERR HIUDN R ORPOWW\ WHVW VKF
WR EH QRQ QRUPDO DW WKH DOSKDEDHANHORXQ® MWD QXHRLIKHY'W RI FRYHUDJH DW
DOSKD FRYHUIXIBH DW D FRY HR®S KDD W 5HSRUW DOSKD

&RQVWLWXHQW &RPELQHG 5®GREPVLYV 5XQ $0 9LHZ 7ROHUDQFH /LPLWV
30DQW *DVWRQ QCELRIRBD QAR X WRWD *DVWRQ *6%

6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHG WQ LEFLWRIGBE YR FAFHQUVRIMHG BOGWD H$PO O EDFNJURXQG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBBQMW DM PROBKDQJ OLPLW FRYHUDJH DW
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQWQDEDAY 5XQ $0 9LHZ 7ROHUDQFH /LPLWV
30DQW *DVWRQ QCELRIRBD QARXWEWD *DVWRQ *6%

6DQLWDVE Y

6DQLWDVE Y

6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

1RQ SDUDPHWULF WHVW XVHG LQ OLHRDS\DH DWRHHWEK FSWERR HIUDN RHR ORBPOWW\ W H
WR EH QRQ QRUPDO DW WKH DOSKDEDHANHOR X Q® MWD QXHRLIKHVWI1RM FRYFE
DOSKD FRYHUIXIB DW D FRY HR®S KDD W 5HSRUW DOSKD

&RQVWLWXHQW )OXRULGH $QB®\VAVHZXQROHUDQFH /LPLWV
30DQW *DVWRQ QCELRIRBD QARXWRWD *DVWRQ *6%

6 DI IO BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DPG WQ LELVERIG DY Y B F-H QURLMHG BOWD H$M O EDFNJIURXG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBB QK DM DFOBKDQJ OLPLW FRYHUDJF
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQW /LWKLXP $QDO\WLV ¥R@HUDQFH /LPIOWYV 9LHZ
30DQW *DVWRQ QCSLRIRBD QARXWRWD *DVWRQ *6%



6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHG WQ LEFLWRIGBDE YR FAFHQUVRIMHG BOGWD H$PO O EDFNJURXQG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBBQW DM PROBKDQJ OLPLW FRYHUDJH DW
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQW OHWEBEXQ\ $QDO\VISO T7RGHEUDQFH /LPLWV
30DQW *DVWRQ QCELRIRBD QAR X WRWD *DVWRQ *6%

6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHG WQ LEFLWRIGBE YR FAFHQUVRIMHG BOGWD H$PO O EDFNJURXQG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBBQMW DM PROBKDQJ OLPLW FRYHUDJH DW
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQW GHOWQUXPXQ $ 9L$Z 7ROHUDQFH /LPLWV
30DQW *DVWRQ QCELRIRBD QARXWEWD *DVWRQ *6%

6DQLWDVE Y 6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DPG WQ LELVERIG DY Y B F-H QURLMHG BOWD H$P O EDFNJIURXG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBB QK DM DFOBKDQJ OLPLW FRYHUDJF
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQW 0ROMVLGHEXXP
30DQW *DVWRQ

$QDO $i¥ 7RIOHUDQFH /LPLWV
QOURIFBM QBRXWBEWD *DVWRQ *6$

6DQLWDVE Y 6 DI IO BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHG WQ LELVWERIGBU D FAFHQVYRIMHEG BOWD HI[EPLW LV KLJKH
R1 EDFNJURXQG YDOXHV 1'v FRYHUDJHRFWUDOBKDW DOSKD
FRYHUDJH DW DOSKD S5HSRUW DOSKD

&RQVWLWXHQW 7KDGEQXP
30DQW *DVWRQ

$QDO\¥0 PREBBUDQFH /LPLWYV
QOURIFBM QBRXWBEWD *DVWRQ *6$



&RQILGHQFH ,QWHUYDOV 6LJQLILFDQW 51

30DQW *DVWMR® 6RXWKHUQ &PRMSDQWRQ *@HLQWHG $0
&RQVWLWXHQW :HOO 8SSHU /LP /RZHU /LP &RPSOLDGEH 1 1V ZUDQVIRUP $0SKD OHWKRG

$UVHQLF PJ/ *1 *6% 0: <HV 1R 3DUDP



&RQILGHQFH ,QWHUYDOV $00 5HVXOW:

30DQW *DVWRE® 6RXWKHUQ &RMSDQWRQ *BULQWHG $0
&ROVWLWXHQW ~HOO 8SSHU /LP JRZHU /LP &RPSOLDGEB 1 v 7UDQVIRUP $0OSKD OHWKRG
$QWLPRQ\ PJ / *1 *6$ 0: 1R 1R RURBOQW\
$QWLPRQ\ PJ / *1 *6$ 0: 1R 1R V13 1
$QWLPRQ\ PJ / *1 *6$ 0: 1R 1R vi3 1
$QWLPRQ\ PJ / *1 *6$ 0: 1R 1R Vi3 1
$QWLPRQ\ PJ / *1 *6$ 0: 1R 1R V13 1
$QWLPRQ\ PJ / *1 *6$ 0: 1R 1R V13 1
$QWLPRQ\ PJ / *1 *6$ 0: 1R 1R V13 1
$QWLPRQ\ PJ / *1 *6$ 0: 1R 1R V13 1
$QWLPRQ\ PJ / *1 *6$ 0: 1R 1R 'V 13 1
$QWLPRQ\ PJ / *1 *6$ 0: 1R 1R V13 1
$UVHQLF PJ / *1 *6$ 0: <HV 1R 3DUDP
$UVHQLF PJ / *1 *6$ 0: 1R 1R 13 1'V
$UVHQLF PJ/ *1 *6$ 0: 1R 1R 13 1'V
$UVHQLF PJ/ *1 *6$ 0: 1R 1R 13 1'V
$UVHQLF PJ / *1 *6$ 0: 1R 1R POGLWRU
$UVHQLF PJ / *1 *6$ 0: 1R 1R 13 1'V
$UVHQLF PJ / *1 *6$ 0: 1R 1R 13 1V
$UVHQLF PJ/ *1 *6$ 0: 1R 1R 13 1'V
$UVHQLF PJ/ *1 *6$ 0: 1R 1R HOY ®ER
$UVHQLF PJ / *1 *6$ 0: 1R 1R DIGL V@\R U P
%DULXP PJ / *1 *6$ 0: 1R VTUW [ 3DUDP
%DULXP PJ / *1 %6$ 0: 1R VTUW [ 3DUDP
%DULXP PJ / *1 *6$ 0: 1R 1R 3DUDP
%DULXP PJ / *1 *6$ 0: 1R 1R 3DUDP
%DULXP PJ / *1 *6$ 0: 1R 1R 3DUDP
%DULXP PJ / *1 *6$ 0: 1R 1R 3DUDP
%DULXP PJ / *1 *6$ 0: 1R 1R 3DUDP
%DULXP PJ / *1 *6$ 0: 1R 1R 3DUDP
%DULXP PJ / *1 *6$ 0: 1R 1R 3DUDP
%DULXP PJ / *1 *6$ 0: 1R 1R 3DUDP
%HU\OOLXP PJ / *1 *6$ 0: 1R 1R voo13 1
%HU\OOLXP PJ / *1 *6$ 0: 1R 1R voo13 1
%HU\OOLXP PJ / *1 *6$ 0: 1R 1R Vo131
%HU\OOLXP PJ / *1 %6$ 0: 1R 1R Vo131
%HU\OOLXP PJ / *1 %6$ 0: 1R 1R Vo131
%HU\OOLXP PJ / *1 *6$ 0: 1R 1R voo13 1
%HU\OOLXP PJ / *1 *6$ 0: 1R 1R 1V 13
%HU\OOLXP PJ / *1 *6$ 0: 1R 1R 1V 13
%HU\OOLXP PJ / *1 *6$ 0: 1R 1R 1V 13
%HU\OOLXP PJ / *1 %6$ 0: 1R 1R 1V 13
%RURQ PJ / *1 %6$ 0: 1R 1R 3DUDP
%RURQ PJ / *1 %6$ 0: 1R 1R 13 1'V
%RURQ PJ / *1 *6$ 0: 1R 1R 13 1'V
%RURQ PJ / *1 %6$ 0: 1R 1R 13 1V
%RURQ PJ / *1 *6% 0: 1R 1R 13 1V
%RURQ PJ / *1 *6% 0: 1R 1R 13 1V
%RURQ PJ / *1 *6$ 0: 1R 1R 13 1'V
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&DGPLXP PJ / *1 %6$ 0: 1R 1R 13 1'V
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&KURPLXP PJ / *1 %6$ 0 1R 1R 13 1'V
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&KURPLXP PJ / *1 %6$ 0 1R 1R 13 1'V
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&KURPLXP PJ / *1 %6$ 0 1R 1R 13 1'V



&RQILGHQFH ,QWHUYDOV $00 SHVXOW

30DQW *DVWRE® 6RXWKHUQ &RMSDQWRQ *BULQWHG $0

&ROVWLWXHQW ~HOO 8SSHU /LP JRZHU /LP &RPSOLDGEB 1 v 7UDQVIRUP $0OSKD OHWKRG
&KURPLXP PJ / *1 *6$ 0: 1R 1R 13 1'V
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ILWKLXP PJ/ *1 *6$ 0: 1R 1R 13 1'V
ILWKLXP PJ/ *1 *6$ 0: 1R 1R 13 1'V
JLWKLXP PJ / *1 *6$ 0: 1R 1R 13 1'v
ILWKLXP PJ/ *1 *6$ 0: 1R 1R 13 1'V
OHUFXU\ PJ/ *1 %6$ 0: 1R 1R ‘v13 1
OHUFXU\ PJ/ *1 %6$ 0: 1R 1R 'v13 1
OHUFXU\ PJ/ *1 %6$ 0: 1R 1R V13 1
OHUFXU\ PJ/ *1 *6$ 0: 1R 1R V13 1
OHUFXU\ PJ/ *1 *6$ 0: 1R 1R V13 1
OHUFXU\ PJ/ *1 *6$ 0: 1R 1R V13 1
OHUFXU\ PJ/ *1 %6$ 0: 1R 1R 1'V13

OHUFXU\ PJ/ *1 %6$ 0: 1R 1R 1'V13

OHUFXU\ PJ/ *1 *6$ 0: 1R 1R 1'V13
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ORO\EGHQXP PJ / *1 *6$ 0: 1R VTUW [ DUDP 3
ORO\EGHQXP PJ / *1 %6$ 0: 1R 1R 13 1'V
ORO\EGHQXP PJ / *1 %6$ 0: 1R 1R 13 1'V
ORO\EGHQXP PJ / ¥1 %6$ 0: 1R 1R 13 1'V
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ORO\EGHQXP PJ/ *1 *6% 0: 1R 1R 13 1'V
ORO\EGHQXP PJ/ *1 *6$ 0 1R 1R 13 1'V
ORO\EGHQXP PJ/ *1 *6$ 0 1R 1R 13 1'V
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6HOHQLXP PJ/ *1 *6% 0 1R 1R 13 1'V
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6HOHQLXP PJ/ 1 *6% 0 1R 1R 13 1'V
6HOHQLXP PJ/ *1 *6$ 0 1R 1R 13 1'V
6HOHQLXP PJ / *1 *6$ 0: 1R 1R 13 1'V
6HOHQLXP PJ/ *1 *6$ 0: 1R 1R 13 1'V
6HOHQLXP PJ/ 1 *6$ 0 1R 1R 13 1'V
7KDOOLXP PJ / *1 *6$ 0 1R 1R vV 13 1'
7KDOOLXP PJ / *1 *6$ 0 1R 1R vV 13 1'
7KDOOLXP PJ / *1 *6$ 0 1R 1R vV 13 1'
7KDOOLXP PJ / *1 *6$ 0 1R 1R vV 13 1'
7KDOOLXP PJ / 1 *6$ 0 1R 1R vV 13 1'
7KDOOLXP PJ / 1 *6$ 0 1R 1R vV 13 1'
7KDOOLXP PJ / *1 *6$ 0 1R 1R Vo131
7KDOOLXP PJ / *1 *6$ 0 1R 1R Vo131
7KDOOLXP PJ / *1 *6% 0 1R 1R Vo131
7KDOOLXP PJ / *1 *6% 0 1R 1R Vo131
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Constituent
Fluoride (mg/L)
Fluoride (mg/L)
PH (pH)

pH (pH)

Interwell Prediction Limit Summary Table - Significant Results

Data: Gaston GSA  Printed 12/18/2018, 1:38 PM

Plant Gaston

Well Upper LinLower LinDate

GN-GSA-MW-1  0.111 n/a
GN-GSA-MW-8  0.111 n/a
GN-GSA-MW-1  7.53 5.84
GN-GSA-MW-6  7.53 5.84

Client: Southern Company

Observ.
10/23/2018 0.39
10/22/2018 0.15
10/23/2018 7.65
10/22/2018 4.68

Yes 48
Yes 48
Yes 48
Yes 48

n/a
n/a
n/a

n/a

n/a
n/a
n/a

n/a

Sig.Bg NBg Mearstd. Dev.%NDBID Adi.

Transformipha
35.42 n/a n/a
35.42 n/a n/a
0 n/a n/a
0 nla n/a

Method
0.0008027 NP Inter (normality) 1 of 2
0.0008027 NP Inter (normality) 1 of 2
0.001605 NP Inter (normality) 1 of 2
0.001605 NP Inter (normality) 1 of 2




Constituent
Boron (mg/L)
Boron (mg/L)
Boron (mg/L)
Boron (mg/L)
Boron (mg/L)
Boron (mg/L)
Boron (mg/L)
Boron (mg/L)
Boron (mg/L)
Boron (mg/L)
Fluoride (mg/L)
Fluoride (mg/L)
Fluoride (mg/L)
Fluoride (mg/L)
Fluoride (mg/L)
Fluoride (mg/L)
Fluoride (mg/L)
Fluoride (mg/L)
Fluoride (mg/L)
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Interwell Prediction Limit Summary Table - All Results

Plant Gaston

Client: Southern Company

Data: Gaston GSA  Printed 12/18/2018, 1:38 PM

Well Upper LinLower LinDate Observ.  Sig.Bg NBg MearStd. Dev.%NDBID Adij. Transformipha
GN-GSA-MW-1 0.1 n/a 10/23/2018 0.1ND No 44 nla n/a 97.73 nla n/a
GN-GSA-MW-5 0.1 n/a 10/22/2018 0.1ND No 44 nla n/a 97.73 nla n/a
GN-GSA-MW-6 0.1 n/a 10/22/2018 0.1ND No 44 nla n/a 97.73 nla n/a
GN-GSA-MW-7 0.1 n/a 10/22/2018 0.1ND No 44 nla n/a 97.73 nla n/a
GN-GSA-MW-8 0.1 n/a 10/22/2018 0.1ND No 44 nla n/a 97.73 nla n/a
GN-GSA-MW-9 0.1 n/a 10/22/2018 0.1ND No 44 nla n/a 97.73 nla n/a
GN-GSA-MW-10 0.1 n/a 10/24/2018 0.1ND No 44 nla n/a 97.73 n/a n/a
GN-GSA-MW-11 0.1 n/a 10/24/2018 0.1ND No 44 nla n/a 97.73 n/a n/a
GN-GSA-MW-12 0.1 n/a 10/23/2018 0.1ND No 44 nla n/a 97.73 n/a n/a
GN-GSA-MW-13 0.1 n/a 10/23/2018 0.1IND No 44 nla n/a 97.73 n/a n/a
GN-GSA-MW-1  0.111 n/a 10/23/2018 0.39 Yes48 nla n/a 35.42 n/a n/a
GN-GSA-MW-5  0.111 n/a 10/22/2018 0.1ND No 48 nla n/a 35.42 nla n/a
GN-GSA-MW-6  0.111 n/a 10/22/2018 0.1ND No 48 nla n/a 35.42 nla n/a
GN-GSA-MW-7  0.111 n/a 10/22/2018 0.1 No 48 nla n/a 35.42 n/a n/a
GN-GSA-MW-8  0.111 n/a 10/22/2018 0.15 Yes48 nla n/a 35.42 n/a n/a
GN-GSA-MW-9  0.111 n/a 10/22/2018 0.1ND No 48 nl/a n/a 35.42 n/a n/a
GN-GSA-MW-10 0.111 n/a 10/24/2018 0.1ND No 48 nla n/a 35.42n/a nla
GN-GSA-MW-11 0.111 n/a 10/24/2018 0.1ND No 48 nla n/a 35.42 n/a n/a
GN-GSA-MW-12 0.111 n/a 10/23/2018 0.1IND No 48 nla n/a 35.42 n/a n/a
GN-GSA-MW-13 0.111 n/a 10/23/2018 0.1IND No 48 nla n/a 35.42 n/a n/a
GN-GSA-MW-1  7.53 5.84 10/23/2018 7.65 Yes48 nla n/a 0 n/a n/a
GN-GSA-MW-5  7.53 5.84 10/22/2018 6.48 No 48 nla n/a 0 nla n/a
GN-GSA-MW-6  7.53 5.84 10/22/2018 4.68 Yes 48 nla n/a 0 n/a n/a
GN-GSA-MW-7  7.53 5.84 10/22/2018 6.71 No 48 nla n/a 0 n/a n/a
GN-GSA-MW-8  7.53 5.84 10/22/2018 7.33 No 48 nla n/a 0 n/a n/a
GN-GSA-MW-9  7.53 5.84 10/22/2018 6.86 No 48 nla n/a 0 nla n/a
GN-GSA-MW-10 7.53 5.84 10/24/2018 7.14 No 48 nla n/a 0 n/a n/a
GN-GSA-MW-11 7.53 5.84 10/24/2018 6.09 No 48 nla n/a 0 n/a n/a
GN-GSA-MW-12 7.53 5.84 10/23/2018 7.22 No 48 nla n/a 0 n/a n/a

GN-GSA-MW-13  7.53 5.84 10/23/2018 7.09 No 48 nla n/a 0 n/a n/a

Method
0.0009524 NP Inter (NDs) 1 of 2
0.0009524 NP Inter (NDs) 1 of 2
0.0009524 NP Inter (NDs) 1 of 2
0.0009524 NP Inter (NDs) 1 of 2
0.0009524 NP Inter (NDs) 1 of 2
0.0009524 NP Inter (NDs) 1 of 2
0.0009524 NP Inter (NDs) 1 of 2
0.0009524 NP Inter (NDs) 1 of 2
0.0009524 NP Inter (NDs) 1 of 2
0.0009524 NP Inter (NDs) 1 of 2
0.0008027 NP Inter (normality) 1 of 2
0.0008027 NP Inter (normality) 1 of 2
0.0008027 NP Inter (normality) 1 of 2
0.0008027 NP Inter (normality) 1 of 2
0.0008027 NP Inter (normality) 1 of 2
0.0008027 NP Inter (normality) 1 of 2
0.0008027 NP Inter (normality) 1 of 2
0.0008027 NP Inter (normality) 1 of 2
0.0008027 NP Inter (normality) 1 of 2
0.0008027 NP Inter (normality) 1 of 2
0.001605 NP Inter (normality) 1 of 2
0.001605 NP Inter (normality) 1 of 2
0.001605 NP Inter (normality) 1 of 2
0.001605 NP Inter (normality) 1 of 2
0.001605 NP Inter (normality) 1 of 2
0.001605 NP Inter (normality) 1 of 2
0.001605 NP Inter (normality) 1 of 2
0.001605 NP Inter (normality) 1 of 2
0.001605 NP Inter (normality) 1 of 2
0.001605 NP Inter (normality) 1 of 2
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SUHGLFWLRQ /LPLW

&RQVWLWXHQW %RURQ PJ / $QDO\VBYHBXQ@/V ,QWHUZ30 0
30DQW *DVWRQ Q CRLRIAB/MD QR X WHWD *DVWRQ *6%

*1 *6%$ 0: EJ *1 *6$ 0: *1 *6% 0: *1 *6$ 0: *1 *6% 0: *16$ 0: *1 *6% 0: EJ *1 *6$ 0: *1 *6$ 0:



SUHGLFWLRQ /LPLW 2o

&RQVWLWXHQW %RURQ PJ / $QDO\VBYHBXQ@/V ,QWHUZ30 0
30DQW *DVWRQ Q CRLRIAB/MD QR X WHWD *DVWRQ *6%

*1 *6%$ 0: *1 *6% 0: *1 *6% 0: *1 *6$ 0: 6 *1 *6$ 0:



SUHGLFWLRQ /LPLW

&RQVWLWXHQW )OXRULGH PJ/ $QDO\WIIVHEXQ/V ,QWHUZHBOO
30DQW *DVWRQ Q CRLRIAB/MD QR X WHWD *DVWRQ *6%

*1 *6%$ 0: EJ *1 *6$ 0: *1 *6% 0: *1 *6$ 0: EJ *1 *6$ 0: *1 *6% 0: *1 *6$ 0: *1 *6% 0: *1 *6$ 0:



SUHGLFWLRQ /LPLW 2o

&RQVWLWXHQW )OXRULGH PJ/ $QDO\WIIVHEXQ/V ,QWHUZHBOO
30DQW *DVWRQ Q CRLRIAB/MD QR X WHWD *DVWRQ *6%

*1 *6%$ 0: *1 *6$ 0: *1 *6$ 0: *1 *6$ 0: 6 *1 *6$ 0:



SUHGLFWLRQ /LPLW

&RQVWLWXHQW S+ S+ $QDO\VLV 5XQ3/V ,QWHUZBOO9LHZ
30DQW *DVWRQ Q CRLRIAB/MD QR X WHWD *DVWRQ *6%

*1 *6%$ 0: EJ *1 *6$ 0: *1 *6% 0: *1 *6$ 0: EJ *1 *6$ 0: *1 *6% 0: *1 *6$ 0: *1 *6% 0: *1 *6$ 0:



SUHGLFWLRQ /LPLW 2o

&RQVWLWXHQW S+ S+ $QDO\VLV 5XQ3/V ,QWHUZBOO9LHZ
30DQW *DVWRQ Q CRLRIAB/MD QR X WHWD *DVWRQ *6%

*1 *6%$ 0: *1 *6$ 0: *1 *6$ 0: *1 *6$ 0: 6 *1 *6$ 0:



Intrawell Prediction Limit Summary Table - Significant Results

Plant Gaston  Client: Southern Company Data: Gaston GSA  Printed 12/18/2018, 2:05 PM

Constituent Well Upper LinLower LinDate Observ.  Sig.Bg NBg MearStd. Dev.%NDBID Adj. Transformipha Method

Calcium (mg/L) GN-GSA-MW-1  38.37 n/a 10/23/2018 38.9 Yes 9 35.73 1.237 0 None No Pardn0Qade89
Calcium (mg/L) GN-GSA-MW-10 99.41 n/a 10/24/2018 104 Yes 9 92.19 3.387 0 None No PararD0@E&9
Calcium (mg/L) GN-GSA-MW-13 96.63 n/a 10/23/2018 97.6 Yes 9 83.12 6.337 0 None No Paradr00@s&39
Calcium (mg/L) GN-GSA-MW-2  87.97 n/a 10/22/2018 96.9 Yes 9 79.02  4.196 0 None No Pardh00age89
Chloride (mg/L) GN-GSA-MW-11 6.745 n/a 10/24/2018 7.2 Yes 9 4.269 1.162 0 None No Pardn0Qafe89
Sulfate (mg/L) GN-GSA-MW-5  31.02 n/a 10/22/2018 40 Yes 9 15,51 7.278 0 None No Par@rHd06839
TDS (mg/L) GN-GSA-MW-5  269.4 n/a 10/22/2018 292 Yes 9 203.3  30.98 0 None No Parénda0sB39
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Sulfate (mg/L)
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TDS (mg/L)
TDS (mg/L)
TDS (mg/L)
TDS (mg/L)
TDS (mg/L)
TDS (mg/L)
TDS (mg/L)

Intrawell Prediction Limit Summary Table - All Results

Data: Gaston GSA  Printed 12/18/2018, 2:05 PM

Plant Gaston

Well
GN-GSA-MW-1
GN-GSA-MW-10 99.41
GN-GSA-MW-11 1557
GN-GSA-MW-12 75.87
GN-GSA-MW-13 96.63
GN-GSA-MW-14S 56.07
GN-GSA-MW-15 10.8

38.37

GN-GSA-MW-2  87.97
GN-GSA-MW-3  114.2
GN-GSA-MW-5  65.71
GN-GSA-MW-6  1.54
GN-GSA-MW-7  72.45
GN-GSA-MW-8  61.65
GN-GSA-MW-9  67.03
GN-GSA-MW-1  4.011

GN-GSA-MW-10 4.197
GN-GSA-MW-11 6.745
GN-GSA-MW-12  5.623
GN-GSA-MW-13  5.021
GN-GSA-MW-14S 5.523
GN-GSA-MW-15  4.666
GN-GSA-MW-2 4891
GN-GSA-MW-3  3.86
GN-GSA-MW-5 17

GN-GSA-MW-6  4.015
GN-GSA-MW-7  4.538
GN-GSA-MW-8  2.587
GN-GSA-MW-9  3.528
GN-GSA-MW-1  6.414

GN-GSA-MW-10 2.582
GN-GSA-MW-11  15.03
GN-GSA-MW-12  16.55
GN-GSA-MW-13  10.47
GN-GSA-MW-14S 18.04
GN-GSA-MW-15  5.604

GN-GSA-MW-2  10.62
GN-GSA-MW-3  35.15
GN-GSA-MW-5  31.02

GN-GSA-MW-6  4.369
GN-GSA-MW-7  14.51
GN-GSA-MW-8  2.629
GN-GSA-MW-9  6.386
GN-GSA-MW-1 2429
GN-GSA-MW-10 267.8
GN-GSA-MW-11 1124
GN-GSA-MW-12  275.9
GN-GSA-MW-13  333.9

GN-GSA-MW-14S 228.5
GN-GSA-MW-15 60.28

GN-GSA-MW-2  311.1
GN-GSA-MW-3  355.7
GN-GSA-MW-5  269.4
GN-GSA-MW-6 30

GN-GSA-MW-7  255.2
GN-GSA-MW-8  204.3

Upper LinLower LinDate

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
nla
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
nla
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
nla
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a

Client: Southern Company

Observ.
10/23/2018 38.9
10/24/2018 104
10/24/2018 7.73
10/23/2018 64.3
10/23/2018 97.6
10/23/2018 44.4
10/23/2018 5.94
10/22/2018 96.9
10/23/2018 68.8
10/22/2018 60.6
10/22/2018 0.79
10/22/2018 70.3
10/22/2018 55.4
10/22/2018 52.4
10/23/2018 2.1
10/24/2018 2.9
10/24/2018 7.2
10/23/2018 2.1
10/23/2018 3.5
10/23/2018 3.4
10/23/2018 1ND
10/22/2018 3.6
10/23/2018 2.6
10/22/2018 14
10/22/2018 2.6
10/22/2018 3.7
10/22/2018 1IND
10/22/2018 2
10/23/2018 2.5ND
10/24/2018 2.5ND
10/24/2018 2.5ND
10/23/2018 2.5ND
10/23/2018 6.7
10/23/2018 5.4
10/23/2018 2.5ND
10/22/2018 8.3
10/23/2018 12
10/22/2018 40
10/22/2018 2.5ND
10/22/2018 8.8
10/22/2018 2.5ND
10/22/2018 5.1
10/23/2018 195
10/24/2018 265
10/24/2018 68
10/23/2018 201
10/23/2018 279
10/23/2018 204
10/23/2018 27.3
10/22/2018 278
10/23/2018 215
10/22/2018 292
10/22/2018 25ND
10/22/2018 209
10/22/2018 184

Yes 9
Yes 9
No 9
No 9
Yes 9
No 9
No 9
Yes 9
No
No
No
No
No
No
No

© © © © © © ©o ©

No
Yes 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9

No 9

No 9
No 9
Yes 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
No 9
Yes 9
No 9
No 9
No 9

35.73
92.19
10.82
66.13
83.12
49.4
8.347
79.02
96.47
52.77
1.013
63.62
56.57
50.08
2.554
2.646
4.269
3.181
3.646
4.387
2.783
3.738
3.14
n/a
8.785
3.468
1.769
2.32
4.099
1.887
7.499
9.349
8.328
9.944
3.231
7.103
20.38
15.51
1.754
10.79
1.843
5.261
198.4
251.8
75.3
222.9
255.8
203.1
44.88
287.6
306.8
203.3
n/a
218.4
191.4

Sig.Bg NBg Mearstd. Dev.%NDBID Adi.

1.237
3.387
2.23
4.568
6.337
3.13
1.15
4.196
8.312
6.075
0.2472
4.141
2.387
7.955
0.6834
0.7282
1.162
1.146
0.6455
0.5333
0.8834
0.5409
0.3379
n/a
3.44
0.502
0.3837
0.567
1.086
0.326
3.536
3.38
1.007
3.798
1.113
1.648
6.93
7.278
1.227
1.745
0.3686
0.528
20.85
7.496
17.43
24.89
36.67
11.92
7.227
11.06
22.93
30.98
n/a
17.24
6.023

Transformipha Method
0 None No Pardh00ag889
0 None No Paradr00@B&39
0 None No 0.0006839 Param 1 of 3
0  None No 0.0006839 Param 1 of 3
0 None No Paradr0D@8839
0 None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
0 None No Par&h00Qg839
0  None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
0  None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
11.11 None No 0.0006839 Param 1 of 3
11.11 None No 0.0006839 Param 1 of 3
0 None No Pardn®0ag839
11.11 None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
11.11 None No 0.0006839 Param 1 of 3
0  None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
0 n/a n/a 0.004675 NP (normality) 1 of 3
11.11 None x"2 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
11.11 None No 0.0006839 Param 1 of 3
11.11 None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
11.11 None No 0.0006839 Param 1 of 3
0  None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
0  None No 0.0006839 Param 1 of 3
0 None No 0.0006839 Param 1 of 3
0 None No Par@maoés39

22.22 Kaplan-Meier No

0  None No
0 None No
0 None No
0 None No
0 None No
0  None No
0 None No
0 None No
0 None No
0  None No
0  None No
0 None No
0 None No
66.67 n/a n/a
0  None No
0 None No

0.0006839 Param 1 of 3

0.0006839 Param 1 of 3

0.0006839 Param 1 of 3
0.0006839 Param 1 of 3
0.0006839 Param 1 of 3
0.0006839 Param 1 of 3
0.0006839 Param 1 of 3
0.0006839 Param 1 of 3
0.0006839 Param 1 of 3
0.0006839 Param 1 of 3
0.0006839 Param 1 of 3
0.0006839 Param 1 of 3
0.0006839 Param 1 of 3

Par&nda06839

0.004675 NP (NDs) 1 of 3
0.0006839 Param 1 of 3
0.0006839 Param 1 of 3



Page 2

Intrawell Prediction Limit Summary Table - All Results
Plant Gaston  Client: Southern Company Data: Gaston GSA  Printed 12/18/2018, 2:05 PM

Constituent Well Upper LinLower LinDate Observ.  Sig.Bg NBg MearStd. Dev.%NDBID Adij. Transformpha  Method
TDS (mg/L) GN-GSA-MW-9  212.4 n/a 10/22/2018 177 No 9 167.9 20.88 0 None No 0.0006839 Param 1 of 3
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