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$ODEDPD 3RZHU &RPSDQ\ (QYLURQPHQWDO /D!
EHORZ JURXQG VXUIDEH
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8QLWHG 6W DMVHWD(@ BURRMGHFWLRQ $JHQF\
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JURXQGZDWHU
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PLOOLJUDP SHU OLWHU
PHDQ VHD OHYHO
GHQRWHYV 20RQLWRULQJ :HOO"
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3URIHVVLRQDO (QJLQHHU
BURIHVVLRQDO *HRORJLVW
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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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,1752'8&7,21

,Q DFFRUGDQFH ZLWK WKH 8QLWHG GWQMH \(36Q YALRIR® FRO BD\ONE RR)
&&5 UXOH & )5 3DUW 6 X ESDDRDT\D §'GOWSIGH 6@/ DARG R | &KDIBSEN

WKLV $QQXDO *URXQGZDWHU BRQRWRIHSRUNQ BD&REMHE W
GRFXPHQW WKH LQLWLDO DVVHV\ZDHINHW PR WWRUY 8 P LD B Q X DW
%DUU\ $VK 3RQG DQG WR VDWLVI\ WEHS$ B THARIHP HQR\GH RU 1 H

|  ,QLWLDO DVVHVVPHQW PRQIWRQE @V WRIFPLD /GIGXDIDS RRIQILL
$VK 3RQG LV SHUIRUPHG LQ DFFRUGDPGFRHNYLWK WKWKPREINRULQ.
$'(0 $GPLQ &RGH U WKURXJK U
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6,7( /2&%$7,21 $1' '(6&5,37,21

$ODEDPD 3RZHU &RPSDQ\fV 30DQW -DPBODMQWDIWD QOHBWUUF *HQ I
ORELOH &RXQW\ $ODEDPD DSSUR[LPBWH@G mPLOMH V¥ MRW \RK \RK I8 FE
$/ 7KH SK\WLFDO DGGUHVV LV 8V6 $OKZPD 1R UB/®D @\ FAID U
BHFWLRQ Rl 7RZQMRUB I1RUWKEBFWRRGRZQDIQIGS 1RUWK 5DQJ*
BHFWLRQ RI 7RZQD®IB BHRXWKDBG 6HFIWLRAQN KD®G 6RXWK 5DQ.
BHFWLRQ 7RZQVKLS 5DQJH GDWD DUK*EDVRISREQDBIKLEDDX DG VHKORH\G
* 6 PDSV 86*6 D E

7KH $VK 3RQG LV OKRHFDWWH ® IHW K MW R/BRQWICAHD QRAE LBHIWSAK HU DQG 30D
FDQPOXUH 6LWH /REHSWLRWWWXH ORFDWLRQ RI WKH 3WK®W DQC
VXUURXQGLQJ DUHD

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

30DQW %DUU\ LV ORFDWHG ZLWK L Q ONXKH B® YXGMIOMUILL B L3DHD k Q OGLW W C
&RDVWDO 30DLQ SK\VLRJUDSKLF VHREWWRIQ F K HVS$ DROXYU DWOH G HRO WL
GHSRVLWV Rl WKH ORELOH 5LYHU GH.OWWDO B Q/GRIS\R &K D 8 I0IERDHOU U HHIGEL B
7KH 6RXWKHUQ 3LQH +LOOV GLVWUWHYHD RS HG VIRX W KR PHRIGH VEHRUBLLHA |
JUDYHO GHSRVLWVY 7KH 6RXWKHEQ \8XQIHD FHTDWE UV DWW HV OLYG
GLVSOD\V JHQWOH WRSRJUDSKLF UHDMLR @WIQHDU W KR FIOVX \BIRW!
DSSUR[LPDWHO\ WR IHHW DERYH PHDINRHOQ® EBYWNOWOLRQV WK
SHULPHWHU Rl WKHEBWKBRQG WHMLGHIHHW 06/

*HRORJ\ DQG +\GURJHRORJ\

7KH JHRORJ\ Rl WKH VLWH LV FKDUWDBWGULQH G @ \DVH G URH QAL W LG HJ:
7KH 30LRFHQH DJH &LWURQHOOH |IRUPZDNLR@WZ K RE R XQUAHHHGN D
BHGLPHQWDU\ DOOXN SR ¥LIYGRW WKHDEXDYWHUOQLBUO BHUHO\ XQFRQVF
GHSRVLWV LQ DQG DGMDFHQW WR UN KKV IWRRG/SWB L @R GRR M IQHT DRIEIL
WHUUDFH GHSRVLWQWRDWHGL ELREBQHWAHHUOLHRF /G LBAHULHY VHG LI
SULPDULO\ GHSRVLWHG LQ D UHJURWOIW H7 R B ULLGRF K®IS BV HR QLD/O
ILQH WR YHU\ FRDUVH JUDLQHG VD\WQL® %MW B Q G WY BEGE I3 PRHIG G L ¢



30DQW %DUU\ $VK 3RQG
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6LOLFLFODVWLF VHGLPHQWYV FPILRAXFHRXRNFEQE 6MWIWNVFD DI R
IUDJPHQWY VKHOO BHEMUDODQ &KIDIIEYOHUOMWLDO ORZ WHUUDFH
GHSRVLWY UHIOHWI/LAV O XDRRQBGBHQW LNRKR UG IODRAOCEH G DUHDV IUF
WR +RORFHQH WLPH 7KHVH GHSRVI2AKY FKRBNQ VEM RIL ALK HQVKRHDPR'D GV
+V X VLOW VDQG\ FOD\ FOD\OBQ G W KBHDIX UBID J PELQWHY * HRDR)
0DS LOOXVWUDWHV\VWKW WKH IDEW H HRMERQ HLIJKERULQJ D

$URXQG WKXSSHWR R WW HY \® D DML YRS SIWR[URB W HOIW DVRG LV GHILQH
ILOO PDWHULDO FRPSRVHG RI VDQGODBRKBGVE® WL QIHD R HF BR QW W/ XD!
SRQG %HQHDWK WKH ILOO PDWHWLIDO D $KY RYUDMDKHHGLWHD U Q/ XGH)
FRQVLVWYV RI DQ 8QLW RUJDMLFVDREK APMQ FOD\ WWRR FOB
LQWHUEHGGHG VLLOW)\ \DD ORBR D@\GJ BIHEPNGH VDRJGVZRWK OHDQ FOD\ D
VWUDWLJUDSK\ RI WKH VLWH GLVRBOHQW AU RRFEPRQDILGN K RIUQ PRQ W
DQG FRDVWDO GHSRVLWYV

X 8QLW LV GHVFULEHG DV D PRWW GK® \JDDW KV R RGEHMUNQIWHUY DY |
OHDQ FOD\V 8QLWKHHEPNEGM 1UB@HYDWHEQNOR/I WRSUR[LPDWI
IHHW PHDQ VHD OHYHO 06/

X 8QLW FRQVLVWV RI PRWWOHG OLJKWD QGD\OHLN® ZFPDLDAK Z\LHNDKO |
SODVWLFLW\ DQG WUDFH DPRXQW D RIHL QAR QGO DD D GHGL 8 VQ &/ D
SUHVHQW ZLWKLQ WKLV XQLW S8QRWJDQIUWIFQBV ODRPUWKRI I
DSSUR[LPDWHO\ W R IHHW 06/ NXR WWHHHU V@R UWKKD Q G DSALIQFXK E
VDQG RI 8QLW

Xx 8QLW FRPSULVHV WKH XSSHUPRVW @J SIX 8RNV JDR X\ IGH DM
GHVFULEHG DV D SDOH EURZQ RU O IVLOW JAUDQVBRAWO \ )LQMHG HE
LQ WKH ORZHU SRUWLRQ RI 8QLW VDH@GVBVHRSVBQIEQ WO W& B
RI 8QLW EXW DUH QRW SUHYDOHQW

8SSHUPRVW $TXLIHU

7KH XSSHUPRVW DTXLIHU EHQHDWK QGR/H VEZWIHF K RIUUH 8 SR @GR | WK I
$TXLIHU VAIVWHP $W WKH VLWH :DWHWAR RU VHQHT WIR HPLH GHRP UD O O
GLVFUHWH JUDYHOO\ FRDUVH VDQ® QG G/ WWD QH B U ¥ MRAHQRGEK\OHYW
DUH QRW SUHYDOHQW 'HSWK WR WXHQWRIS ORI\ WK I BW H bl MRDHHH
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EHORZ JURXQG VXUIDFH %*6 *URXQ GDNW HUT ¥UH A K DI KD DRI MCK\HD F
YLD LQILOWUDWLRQ RI SUHFLSLWDWQRW®RDW &HVXEWHTX M@WE O3HH UFH
:DWHUFRXUVH DQG OLRFHQH 30LRFHQK\GURX®IURD OOH FRRQYHEWH €
GLVFRQWLQXRXV QDWDXGH R+ RFRODAHDRQORFHO® OWRVARRIAQHG FRQGL
SUHVHQW ZKHQ DUWXMHBSIDIU@W BT XYBHXQIWMHUV RU VD



30DQW %DUU\ $VK 3RQG
$QQXDO *URXQGZDWHU ORQLWRULQJ DQG &RUUHFWLYH $FWLRQ

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

3XUVXDQW WR * DQG $'(0 $GPLQ &ORGQMW WDUU\ KDV LQWBWDOOHC
PRQLWRULQJ VIVWHP WR PRQLWRU JURKIHZDWKH Z(L RHKUWW L\MKHS XIS
PRQLWRULQJ VI\VWHP IRU WKH 30D QVR@IDVWR $VR BRETD W\H (G H\DLVIQ
ERXQGDU\ RI WKH &&5 XQLW ZLWKLQQGZD WHIHRRGVWRLTXQUI ZH O G\
DQG FRQVWUXFWH® &V, QW B 0DML R Q@ QRIWRIRLXFNG ZHDAWOHW L@ $TXLIH
6XEFRPPLWWHH DV D JXLGHOL@H G$$' (DHFGRUBG&RGH U H

| WKH IROGIREUQEHDW PR GLWRUWQHWEBDVRHEG DEWBXULQJI WKH

*URXQGZDWHU ORQLWRULQJ 6\VWHP

7KH JURXQGZDWHU PRQLWRULQJ QHWIZRHEOW PRPSWRIH® R ZH ORR
SUHVHQWHBURQ ORQLWRULQJ :HODE/RHFDWEBRXQBZDWHU ORQLWR
1IHWZRUN 'WWPEBDVL]HV WKH PRQLWRULQJ ZHQOSRKR QR WH XR W LRIQH G
%DUU\ $VK 3RQG

ORQLWRULQJ ZHOO ORFDWLRQV O: WKURRHOWLRQMIURYH WYXHXSY
8SJUDGLHQW ZHOOV DUH VFUHHQHG ZDWKG&RZYWXUWHD @ DI QWX DRHIDR\RL
UHSUHVHQWDWLYHQGEDWNMIURXDGRQRY/\R ULKE YHO®E ORFDWLRQV (

WKURXJK 0: DUH XWLOL]JHG DV GRZK BRMG&GLHRVWQORP O WHRW VO RRU
GHWHUPLQHG E\ ZDWQU DG &R W R Q WD HRMRWQLMVAWIOXFIWAKB IRU WKH
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7TDEOH *URXQGZDWHU ORQLWRULQJ :HOO 1HWZRUN "HWDLOV

HOO 1Dp Y QVWDOODWIRRY| o (Dv%wggké%‘z Lof o a8 sy

%< $3 0: ZQJWDGLHQW
%< $3 0: JUD& HQ|W

%< $3 0: JUD&S HQW

%< $3 0: JUD&3 HQW

%< $3 0: ZQJWDGLHQW
%< $3 0: ZQJWDGLHQW
%< $3 0: JUBGQHQW
%< $3 0: ZQJWDGLHQW
%< $3 0: ZQJWDGLHQW
%< $3 0: ZQJWDGLHQW
%< $3 0: ZQJWDGLHQW
%< $3 0: ZQJWDGLHQW
%< $3 0: JURGQHQW
%< $3 0: QJUDLG LHQW
%< $3 0: ZQJWDGLHQW
%< $3 0: ZQJWDGLHQW

IRWHYV 1RUWKLQJ DQG HDVWL ®J 300WDH HQS OHOHEW RIH OHDWWL Y R UVRK VR H WBBWFIDW D W X P R |
(OHYDWUR QY VDIUYH LW RUMAKIH IRFUUWKL B PB 'DW XP R
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ORQLWRULQJ :HOO ,QVWDOODWLRQ DQG ODLQWHQDQFH

ORQLWRULQJ ZHOO LQVWDOODWLRQ W&B POQYQYWEQDOERQ RWL YRR
EHWZHPQG 'HFHPEHU 7KHVH PRQLWRULQJ ZHOOV ZKHUA D WX WD OQIE
HIWHQW RI JURXQGZDWHU VWDQGDUG/HMV¥FAHGWQPRQLMGHQWUILH
PRQLWRULQJ ZHOO ORFDWLRQV DPH MMRSKH CALFIDOWAHR® LPRQLW WL Q
KDYH QRW EHHQ VXUYH\HG ORQLWRENGHJ %K GGEV0 L @VWDOEHG: BQ
%< $3 0: 9 %< $3 0: 9 3%< $9 %< $3 0: 9 %< $3 H: W< $3

0: + DQG %< $3 0: +

$VVHVVPHQW ORQLWRULQJ

%DVHG RQ UHVXOWV RI WKH $Q Q XSFAV I B R X QREZIDMRHUL @1 6 HSRWUY
3RZHU LQLWLDWHG DQ DVVHVVPHQW PR Q LIKRIWVLXDIQSW RRU D P& R5Q t- D C
DQG $'(0 $GPLQ &RGH U DHUMRQDWROQMK G JI R DADVO Z$ S S
SDUDPHWHUV LQ -DQXDU\ ZLWKLQHQ W IP\R QR IWLRULIMDLID SWLROIUW R H 3DXWUN
t G DQG $'(0 $GPLQ &RGH U QJ ZHO O/ PRQHWRENHTXHQW
IRU $SSHQGL[ ,,, DE® $BBHQGIUL[V,2Q 0D\ TKMGODRYHPEMHQW ZDV FRQ
ZLWKLQ GD\V RI REWDLQLQJ WKH DUR-BOLEW VH MHRPWW K6D PIS@XIVUZ H
IURP ZHOOV LQ WKH 3URIHVVLRQD @ JQJN@HHPWY )BERE BURARPBG\PRQL
RI JURXQGZDWHU VDPSOLQJ HYHQWV FR®BOH®RIFGSDQDQFHVBBPRFLC
6XPPDU\

$QDO\WLFDO G D VODDINJ\RHPY WK i QLD DV LEIWRHUPLLQD QHIY-DQON B BRI & Q[F O X G
$ *URXQGZDWHU $Q DL WLHFFRY GDWBH ZLWK WKH UHTXLUHPHQWYV F
$GPLQ &RGH U |

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

6DPSOLQJ 3XUSRVH &RQVMW@W}SBHEHH%W
S

&RPSOLDQFH| (YHQW ,QLWLDO $VVHVVPHQW $SISHQGLJ ,9
&RPSOLDQFH| (YHQW $VVHVVPHQW ORQLWRULQJ $SSHQGLFHYV ,,,
&RPSOLDQFH| (YHQW $VVHVVPHQW ORQLWRULQJ $SSHQGLFHYV ,,,
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$GGLWLRQDO *URXQGZDWHU 6DPSOLQJ

$GGLWLRQDO JURXQGZDSHWURVBASOLQJ$SEBEWW WRGIXRWKHU FKD!
JURXQGZDWHU TXDOLW\ DW WKH VLMWV HG RRK@QGRDVDH UMKDHP S O R FHZ
LQ 6HFWLRQ $QDO\WLFOPDSHRGX GBS E LVLR QQ POKGASOLQJ ZDV FR
IROORZLQJ DQDO\WHYV

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

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

S+

S+ IRU $SONDOLQLW\
SRWDVVLXP 7RWDO
6RGLXP 7RWDO

6 XOIDWH
THPSHUDWXUH
7XUELGLW\

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

7KH IROORZLQJ GHKRBYWLEMMGVWR FPREEBREW RDUVMHVIWHEYKWH 30DQW %

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

3ULRU WR HDFK VDRSOQGQ@D VA b QDM Y BDYGZ H H ARRMEINGX WHRGWKH QHD'
ZLWKLQ D KRXU SHULRG IURP WK HRPHWWHIUY H G* ZRIXO@G@ B W B R UDHD
GXULQJ WKH PRQLWRULQJ HMHEDMY DUHRXRXBEDWHHG AKYDWLRQV
*URXQGZDWHU OHYHOV DQG WRS R IOFXDLDQA HH DUHRNONGLZRDQVHZH M € HXND
WKH SRWHQWLRPHWULF VXUIDFH HQHNUMMQ WRQRVRIXU P BB WHIRY
6XUIDFH &RQWRXUKMDSHQHUDO GLUHFWLRQ RI JURXQ@®ZDWKHIU 10|
JURXQGZDWHU IORZ SDWWHUQ REVHU YHGW & XU\ QFIR @KV WH Q WR @ L
REVHUYDWLRQV

7TDEOH
*URXQGZDWHU (OHYDWLRQV 6XPPDU\
7RS RI *URXQGZDWHU (OHYDWLRQV
tHOO ,' (OHYDWLRQ

-DQ 0D\ 1RY
IHHW 06/

%< $3
%< $3
%< $3
%< $3
%< $3
%< $3
%< $3
%< $3
%< $3
%< $3
%< $3
%< $3
%< $3
%< $3
%< $3
%< $3

O|O|0O|0O|O|0O|O|O|O|O|O|O|O|O|O|O
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*URXQGZDWHU IORZ UDWHV DW WKHUWDLWH. FZ H U B GALIHMAX\D DKW I8 G DEXDO
IURP SUHYLRXV VOXJ WHVW UHVXORWYWD @G NRHHV AMLIPBD@HHG KR LHA |
SURYLGHG KRULJRQWDO K\GUDXOLF HFRB QG FHW L BIQX M FREMWEKH Q: C
FP VH®YWGTSFP VHF ZLWK Ds@rDW$HRAPDYHMRI/RQJ GXUDWLRQ SXPS WH
DQ DYHUDJH K\GUDX@QHKE BRGB XHFL YIKW\ KIGUDXOLF JUDGLHQW ZDV\
ZHOO SDLUV7DERHQ ROURXQGZDWHU )ORZ 9HORFLWT K&B O KX GGDUNVD.|
FRQGXFWLYLW\ YDOXH XVHG LQ WKRWDOFWODDNLRQ\HYWLPDIWHGFA
RI LV XVHG LQ WKH IORZ UDWH FDOFXODWLRQYV

+RULIRQWDO IORZ0F¥HKORWHNG XVVQBDWEKHUER PMRQO\RXIVIBEF\TV /DZ

8L'UE
Jg

"KHUH ‘
8 *URXQGZDWHU @%& YHORFLW\

- $YHUDJH SHUPHDEL@%;%?\ Rl WKH DTXLIHU

[ +RULIRQWDO K\GUDXOLF JUDGLHQW
Jg (IITHFWLYH SRURVLW\

8VLQJ WKLV HTXDWLRQ JURXQGZDWHUYDRIZRKWORUFH DAL KRY WKHH FDQ
RGDEOHRDEOSUHVHQWY WKH YHRREQW U HR XQ®ZDLWBN M@ R YWD MH RQ P S
HYHQWYV LQ

7$%/( *URXQGZDWHU )ORZ 9HORFLW\ &DOFXODWLF

$YHUDJH
$VVXPHGE&DOFXODVP®FXODWHG
0: 0: 4K ;Uggfﬁgﬁggg??% 5W@WUMRXQGZWWRMQGZDWHU
IHHW ITHHW THHW RURVILMO\RZ 9HARPIRE\9HARF LW\
@

IHHW IIHHW .
IHHW &D\ IHHW GD\IHHW \HDU

'‘DWH

tatvs P

$V SUHVHQWHG RQ 7DEOH JURXQ QX@WINUIUBR ZD¥I$ O R FLLRAD\WDHND \W K F
RU DSSUR[LPDWHO\ IHHW \HDU DFURVV WKH VLWH
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*URXQGZDWHU 6DPSOLQJ

*URXQGZDWHU VDPSOHV ZHUH FROOHFORZGIORRPVPRQOWRU LSQUR EH
DFFRUGDQFH ZLWK * D DQG $'(0 $GPLI) &OGHPRQLWRULQJ ZHO
%DUU\ DUH HTXLSSHG ZLWK D GHGLFDIWUG HX DI GO RQ P\® & H GQX VZ I
VDPSOLQJ SURFHGXUHV ZKHUHE\ VDPWGKVTED B LARODMHIFMPHIN B KN Q
FRQGXFWLYLW\ DQG GLVVROYHG R[VIWRE ZGIIUD W HRY X UHTX QR Z® MM
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



30DQW %DUU\ $VK 3RQG
$QQXDO *URXQGZDWHU ORQLWRULQJ DQG &RUUHFWLYH $FWLRQ

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 RQDRXWBHHGD 830 KNGQJ WKH SURI
IDWLRQDO )XQFWLRQDO *XLGHOLQHV IRU ,QRWJIRBQGPE QFWD peINILHIC
LGHQWLILHG LQ WKH VWDWLVWLFDO DQDO\VLV UHSRUWYV



30DQW %DUU\ $VK 3RQG
$QQXDO *URXQGZDWHU ORQLWRULQJ DQG &RUUHFWLYH $FWLRQ

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 IROGBQ FAHLIQN LW.KIKE FPHNWKRSA L DWKHH
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 PV WIKAD ® WIRWW ¥ 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

BWDWLVWLFDO WHVWYV XVHG WR HYD®DDRRIQWKHNVIRRXQ®ZDNLHO O
SUHGLFWLRQ OLPLW PHWKRGV FRAELOBE K PWW KR D,RSNDU D2 HOMDU S
FRPELQHG ZLWK D RI YHULILFDWURS* UMR/ BHIAOHHUSO0Q B ZKHHWHK M U
DQ LQLWLDO VWDWLVWLFDOO\ VIR)QQGLFDRMQ GZPWHIW FX B 6®,L VY HQ W
OLPLWV FRPELQHG ZLWK D RI Y HXUMHGF W LHRYQD O M B BVAHS B RIURMD @ T
IOXRULGH VXOIDWH DQG 7'6 ,QWURZHRDOD SAHVED FAN. MR @ LDP 1 WWH R
OLPLWYV IRU SD U DPOI WHKBHVPIRW VWV K B M BV WIDFPFS @HAQORP/ FRPSDUHG W
EDFNJURXQG WR LGHQWLI\ 66,V RYHRQEDERUWR XRR O, XBHUBZBODQS
HVWDEOLVK D EDANY URXQ & LGXDLAV PR Y WWLMAHOQWY BRBOH IURP HDF
ZHOO LV FRPSDUHG WR WKH EDENJURXQG OLPLW WR LGHQWLI\ 66,V

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



30DQW %DUU\ $VK 3RQG
$QQXDO *URXQGZDWHU ORQLWRULQJ DQG &RUUHFWLYH $FWLRQ

$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 &)5 T K 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 VWDRQ VG\ALIWO®H F R PECPPIDARQRR |
%DFNJURXQG /HYHOV DQG *URXQGZDWHKP PIURVHIF WLIRIQ) BOVFINIG R
HVWDEOLVKHG DW HDFK PRQLWRULQJ ZHOO DQG WKH *:36



30DQW %DUU\ $VK 3RQG
$QQXDO *URXQGZDWHU ORQLWRULQJ DQG &RUUHFWLYH $FWLRQ

7TDEOH 6XPPDU\ RI/"DPARQVURXQBGURXQGRDWHDW GDRWMFWLR
$QDO\WH 8QLWYV %WPDFNJURXQG *:36
$QWLPRQ\ PlJ /
$UVHQLF PJ /
%DULXP PJ /
%HU\OOLXP PJ /
%RURQ PJ
&DGPLXP PJ /
&EKURPLXP PU /
&REDOW RJ /
JOXRULGH PJ /
/HDG PJ
/ILWKLXP PJ /
OHUF XU\ PJ /
ORO\EGHQXP PJ /
6HOHQLXP PJ /
7TKDOOLXP PJ /
7TRWDO 5DGLXP S&L /
ARWHYV
'KHUH QXPEHUV DUH SUHVHQW WRNKQ G HQRWEWEEGGEDRANHOMKEGFAHULYHG *

VHPL DQQXDO PRQLWMHRRUG &H B YWHKDWWWIWIRHSY ZHUH GHWHU

6WDWLVWLFDO $QDO\VLV 5HVXOWYV

$QDO\WLFDO GDWD IURP WKH VHPD\DRQRQG DIR PHRRBENR ZHQH H/YHD
DQDO\]HG LQ DFFRUGDQFH ZLWK WHKKN 3OPHUVREWRGEHWDWLV\$ESD
VWDWLVWLFDO DQDO\VLV ZDV SHUIRKPYIE WRW S @HI® PUR HE D F NFRU
$SSHQGL[ ,9 DVVHVVPHQW PRQLW R U LGHWSHDUWFDLRQHHWIH URVR DHF B W ¥ D & X
H[FHHGHG WKH HVWDEOLVKHG JURXQGZDWHU SURWHFWLRQ VWDQG

%DVHG RQ UHYLHZ RI WKH $SSHQOGALH & LSMPOBB/AHIF®L] D, Q B R QWLW LSV
KDYH QRW UHWXUQHG WR EDFNJURXQG OHYHOV



30DQW %DUU\ $VK 3RQG
$QQXDO *URXQGZDWHU ORQLWRULQJ DQG &RUUHFWLYH $FWLRQ

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 %< $3 0: SUVHQLF
X %< $3 0: S$UVHQLF
X %< $3 0: $UVHQLF &REDOW
X %< $3 0: SUVHQLF
X %< $3 0: S$UVHQLF
X %< $3 0: SUVHQLF
X %< $3 0: $UVHQLF
X %< $3 0: SUVHQLF
X %< $3 0: SUVHQLF
X %< $3 0: SUVHQLF
X %< $3 0: $UVHQLF &REDOW
X %< $3 0: &REDOW

BHFRQG 6HPL $QQXDO *URXQGZDWHU ORQLWRULQJ (YHQ
6WDWLVWLFDO DQDO\VLV RI $SSHQG 6[6/¥ RYWD ©1:G B @WL N KIE WKW K

X %< $3 0: S$UVHQLF
X %< $3 0: S$UVHQLF
X %< $3 0: SUVHQLF
X %< $3 0: SUVHQLF
X %< $3 0: S$UVHQLF
X %< $3 0: SUVHQLF
X %< $3 0: $UVHQLF
X %< $3 0: SUVHQLF
X %< $3 0: SUVHQLF
X %< $3 0: SUVHQLF
X %< $3 0: $UVHQLF &REDOW



30DQW %DUU\ $VK 3RQG
$QQXDO *URXQGZDWHU ORQLWRULQJ DQG &RUUHFWLYH $FWLRQ

021,725,1* 352*5%$0 67%$786

,Q DFFRUGDQFH ZLWK 1t H DQG $'(0 $GPLB &SRGHLRSOHPHQW
DVVHVVPHQW PRQLWRULQJ LQ -DQXDBUAG/V RIGSS\SIROGEEHQSD [ D,P HDV
LGHQWLILHG DW WKH 30DQW %DUU\ BQIGCXRQBGGXYLQJ VHE WO U@L
'HPRQVWUDWLRQV EBB'WQ KRP CHRWHG IRQVHIELSHAEQLWVIHFFHHGLQJ
WKHUHIRUH LQ DFFRUGDQFH ZLWK t+ H U J DQG $'(W$GAPLY3 & RG(
LPSOHPHQW DVVHVVPHQW RI FRUUHFW IDYHS P$H 0OV £ G PIVQD \& RIGIAT XL U H C



30DQW %DUU\ $VK 3RQG
$QQXDO *URXQGZDWHU ORQLWRULQJ DQG &RUUHFWLYH $FWLRQ

&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 HZMLO D QHVDDRE DV NV RIFHR
DQG 1RYHPEHU FIKIHV DPRSYOH/Z DAW 8 (D § DONIHEL[RU D,9 SDUDPHW
GDWD IURP WKH VHPL DQQXDO HY HDDWEZWH HVRWD3SLVEWL B VQ @W H ¥ L

WKH 0D\ DQG 1RYHPEHUW PRDVWRW\LPH 6GDW R | LESSWIGILH® FRQVW
DERYH WKH *:36

$GGLWLRQDO JURXQGZDWHU VDPSOWW ZIHBHIBR® Q& E VW B UNVRX DXALWK
QRW SUHSDUHG WR DGGUHVV WKH $SHWHIQB LW KH 6BDW X $8 &D RILCO 6 [ Wi
H[FHHGDQFHV DV UHTXLUHG E\ * J DQG $'(0 $GPDQG&RGHRU
DQ DVVHVVPHQW R U AR USMHPWKIDYGHWPWBVEGPL @ QR &'H U

7KH ILUVW VHPL DQQXDO DVVHVVPHOQWDORPRKQLRAREIEQUOHYHQW LV SOI



30DQW %DUU\ $VK 3RQG
$QQXDO *URXQGZDWHU ORQLWRULQJ DQG &RUUHFWLYH $FWLRQ

5()(5(1&(6

$670 6WDQGDUG H 6WDQGDQG 3QVWWOPH WRROHNLIQR)
ORQLWRULQJ :HOOWLREIDO Q MHNWQORQVKRKRFNHQ 3$ ('2
ZZZ DVWP RUJ

&KDQGOHU 5 9 ORROQBGHW' %DQG *RIRKRIG/ WDWEBEQG VDOW ZDWHU 't
VRXWKHUQ %DOGZLQ RXEDWFD $BREBPDADML QX UY K\ % XO

'DYLV 0 ( 6WUDWLJUDSKLF DQG WKGUROBEDRDL&RW\DW B ©R3JND E
*HRORJLFDO VXUYH\ :DWHU 5HVRXUFHV ,QYHVWLJDWLRQV 5HSR

*LOOHW % 5D\PRQG' ' DQGRRHUH % 6URJIJHRHOWRI\ DQG 9XOQHUDELO|
&RQWDPLQDWLRQ RI ODMRU $TXLIHUVEXU$SBDRDBDDEDIRD *HR

+VX .- 7H[WQHUHD DR G\ ARI W K HWMKHHF H)QOW ¥ RRBW RIRXUQDO RI 6F
3HWURORJ\ YRO S

86(3% 6WDWLVWLFDO $QDO\VLV R DWR X&3HZ PONFH O LOVRIQH W RBUDLLQ I
*XLGDQFH

86(3% 'DWD 9D @QLGIPUNGL R HENVDDV L QH BRJR PHGX (FHRW\BWIHP 6 XSSRU
SHIJLRQ ,9 6HSWHPEHU

86(3% IDWLRQDX)EGPWQRYDAU |,)QRE JDQIDF56XIHEZ 2I1ILFH RI
6XSHUIXQG S5HPHGHORQRD DOGRI¥MOMLRQ 2657, $XIXVW

86(3% JHGHUDOR®KXAHW WHUR 9 JULGD\ 8PWW ,, (QYLURQPHQWI
SURWHFW LBRCFRIRGRY7and 261. Hazardous and Solid Waste Management System;
Disposal of Coal Combustion Residuals from Electric Utilities; Final Relé3$ +4 5&5%+ +
)5/% + *26:(5@ 5,1% +$( $SULO

8QLWHG 6WDWHYV *HRORJLFDO 6XUYH\ 8G&+ %DVLQ@KRWRDAN LAXDG U
OLQXWH 6HULHY 7RSRJUDSKLF 0DS

8QLWHG 6WDWHYV *HRORJLFDO 6XUYH\ 8%W& ROD [3ODEMW R UHDLG/IHESQ
OLQXWH 6HULHYVY 7RSRJUDSKLF 0DS

8QLWHG 6WDWHY *HRORJLFDO 6XUYH\E®®DB 4XDEUDRXDW 9H 0 DROW
7RSRJUDSKLF 0DS

8QLWHG 6WDWHYV *HRORJLFDO 6XUYHEDPO*'AXDGUBRILABLQV 0D RN VB
7TRSRJUDSKLF 0DS

'DOWHU *5 DQG .LGWBRXQG ZDWHU KIQD XHRHIRW WKH FRQWURO R
HQFURDFKPHQW LQ *XOIl &RDVW DTXIO KX UY BAXRIP QD EHSR RS H OH

UHSRUW S
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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

Plant Barry Ash 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).

Rain moved in the area while pumping and sampling well MW-15. Air bubbles were present when sampling wells MW-16 and
MW-1.

Field quality control procedures were performed as follows:

x Blanks and Sample Duplicates were collected as described in the SAP.
x Calibration verification 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
Barry Ash Pond
WMWBARAP_1130

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. Allsamples were outsourced to Test America, Pensacola for analysis. There is no job narrative provided, as thel
were no issues reported.

n
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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
Barry Ash Pond
WMWBARAP_1130

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

AY01880 20180201K WMWBARAP_ 113
AY01881 20180201K WMWBARAP_ 113
AY01882 20180201K WMWBARAP_ 113
AY01883 20180201K WMWBARAP_ 113
AY01884 20180201K WMWBARAP_ 113
AY01885 20180201K WMWBARAP_ 113
AY01886 20180201K WMWBARAP_ 113
AY01887 20180201K WMWBARAP_ 113
AY01888 20180201K WMWBARAP_ 113
AY01889 20180201K WMWBARAP_ 113
AY01890 20180201AK WMWBARAP_ 113
AY01891 20180201AK WMWBARAP_ 113
AY01892 20180201AK WMWBARAP_ 113
AY01893 20180201AK WMWBARAP_ 113
AY01894 20180201AK WMWBARAP_ 113
AY01895 20180201AK WMWBARAP_ 113
AY01896 20180201AK WMWBARAP_ 113
AY01897 20180201AK WMWBARAP_ 113
AY01898 20180201AK WMWBARAP_ 113
AY01899 20180201AK WMWBARAP_ 113
AY01900 20180201BK WMWBARAP_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 Control Procedures:

x Prior to sample analysis, an initial calibration verification (ICV) was analyzed and all criteria were met.
x Following the ICV, anitial 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 criteriadoequested 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 bath.

All laboratory ontrol sample criteria were met

The method blank associated with each digestion batch passed all acceptance criteria for all requested analytes
The spectral interference check associated with EPA 200.7 whzedand all 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

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

X X X X X X

Matrix Specific Quality Control Procedures:

Simlarity 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 accetgaace
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 any potential matrix effects
8. The raw data results includesults 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
Barry Ash Pond
WMWBARAP_1130

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

AY01880 611066 WMWBARAP 113
AY01881 611066 WMWBARAP 113
AY01882 611066 WMWBARAP 113
AY01883 611066 WMWBARAP 113
AY01884 611066 WMWBARAP 113
AY01885 611066 WMWBARAP 113
AY01886 611066 WMWBARAP 113
AY01887 611066 WMWBARAP_ 113
AY01888 611066 WMWBARAP 113
AY01889 611066 WMWBARAP 113
AY01890 611067 WMWBARAP_ 113
AY01891 611067 WMWBARAP_ 113
AY01892 611067 WMWBARAP_ 113
AY01893 611067 WMWBARAP_ 113
AY01894 611067 WMWBARAP_ 113
AY01895 611067 WMWBARAP_ 113
AY01896 611067 WMWBARAP_ 113
AY01897 611067 WMWBARAP_ 113
AY01898 611067 WMWBARAP_ 113
AY01899 611067 WMWBARAP_ 113
AY01900 611068 WMWBARAP 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 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 initiehlibration 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 (CCBY&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 blankssociated 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.

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 wereedigd and analyzed with each ICPMS batch. All acceptance
criteria for accuracy were met.

X 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.
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
Barry Ash Pond
WMWBARAP_1130

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

AY01880 611458 WMWBARAP_ 113
AY01881 611458 WMWBARAP_ 113
AY01882 611458 WMWBARAP_ 113
AY01883 611458 WMWBARAP_ 113
AY01884 611458 WMWBARAP_ 113
AY01885 611458 WMWBARAP_ 113
AY01886 611458 WMWBARAP_ 113
AY01887 611458 WMWBARAP_ 113
AY01888 611458 WMWBARAP_ 113
AY01889 611458 WMWBARAP_ 113
AY01890 611459 WMWBARAP_ 113
AY01891 611459 WMWBARAP_ 113
AY01892 611459 WMWBARAP_ 113
AY01893 611459 WMWBARAP_ 113
AY01894 611459 WMWBARAP_ 113
AY01895 611459 WMWBARAP_ 113
AY01896 611459 WMWBARAP_ 113
AY01897 611459 WMWBARAP_ 113
AY01898 611459 WMWBARAP_ 113
AY01899 611459 WMWBARAP_ 113
AY01900 611460 WMWBARAP_ 113

4. All of the 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:

x Prior to sampleanalysis, an initial calibration verification (ICV) was analyzed and all criteria were met.
x Following he ICV, ainitial 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 calibration véication (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 digestedamalyzed 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 reponse 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 sample seted 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 acceptance criteria fo
precision were met.

All samples were analyzed without a dilution.
The raw data results are showrth 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 I1D: 400-148887-1
TestAmerica Sample Delivery Group: Barry Ash Pond 1130
Client Project/Site: CCR Plant Barry

For:

Alabama Power General Test Laboratory
744 County Rd 87

GSC #8

Calera, Alabama 35040

Attn: Sarah Copeland

Authorized for release by:
2/6/2018 3:31:22 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 I1D: 400-148879-1
TestAmerica Sample Delivery Group: Barry Ash Pond 1130
Client Project/Site: CCR Plant Barry

For:

Alabama Power General Test Laboratory
744 County Rd 87

GSC #8

Calera, Alabama 35040

Attn: Sarah Copeland

Authorized for release by:
2/27/2018 3:35:32 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 Narrati ve
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

Plant Barry Ash Pond

2018 Compliance 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 verification 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
Barry Ash Pond
WMWBARAP_1148

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
AY10624 20180508CCR WMWBARAP_ 114

AY10625 20180508CCR WMWBARAP_114.
AY10626 20180508CCR WMWBARAP_114.
AY10627 20180508CCR WMWBARAP_114.
AY10628 20180508CCR WMWBARAP_114.
AY10629 20180508CCR WMWBARAP_114.
AY10630 20180508CCR WMWBARAP_114.
AY10631 20180508CCR WMWBARAP_114.
AY10632 20180508CCR WMWBARAP_114.
AY10633 20180508CCR WMWBARAP_114.
AY10634 20180508CCR WMWBARAP_114.
AY10635 20180508CCR WMWBARAP_114.
AY10636 20180508CCR WMWBARAP_114
AY10637 20180508CCR WMWBARAP_114.
AY10638 20180508CCR WMWBARAP_114.
AY10639 20180508CCR WMWBARAP_114.
AY10640 20180508CCR WMWBARAP_114.
AY10641 20180508CCR WMWBARAP_114.
AY10642 20180508CCR WMWBARAP_114.
AY10643 20180508CCR WMWBARAP_114.
AY10644 20180508CCR WMWBARAP_114.

4. All of the above samples were analyzed by EPA 200.7 and prepared hgFPA
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:

x Prior to sample analysis, an initial calibration verification (ICV) was analyzedsset.
x Following the ICV, anitial calibration tank (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 belowlithé 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 ontrol sample criteria \wre met.

The method blank associatedth each digestion batch passed all acceptance criteria for all requested analytes.
The spectral interference check associated with EPA 200.7 was anahgdzall 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

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 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 ICP batch. All accetgaace
for accuracy were met

X A matrix spike and matrix spike duplicate were digested and analyitkeeach ICP batch. All acceptance criteria
for precision were met

7. All samplesvere analyzed at a203 dilution to compensate for potential matrix effects
8. The raw data results includesults 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
Barry Ash Pond
WMWBARAP_1148

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

AY10624 619279 WMWBARAP_114
AY10625 619279 WMWBARAP_114
AY10626 619279 WMWBARAP_114
AY10627 619279 WMWBARAP_114
AY10628 619279 WMWBARAP_ 114
AY10629 619279 WMWBARAP_114
AY10630 619279 WMWBARAP_ 114
AY10631 619279 WMWBARAP_ 114
AY10632 619279 WMWBARAP_ 114
AY10633 619279 WMWBARAP_ 114
AY10634 619280 WMWBARAP_ 114
AY10635 619280 WMWBARAP_ 114
AY10636 619280 WMWBARAP_ 114
AY10637 619280 WMWBARAP_ 114
AY10638 619280 WMWBARAP_ 114
AY10639 619280 WMWBARAP_ 114
AY10640 619280 WMWBARAP_114
AY10641 619280 WMWBARAP_114
AY10642 619280 WMWBARAP_114
AY10643 619280 WMWBARAP_ 114
AY10644 619281 WMWBARAP_114

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 the 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 (@Lwere 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 analytteth&vsamples 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 ERAB2@ere analyzed and passed for all requested analytes.

All sample internal standard criteria 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.

X A matrix spike and matrix spike duplicate were digestedaralyzed 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 data results are shown with dilution factors included.

o
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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
Barry Ash Pond
WMWBARAP_1148

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

AY10624 619103 WMWBARAP 114
AY10625 619103 WMWBARAP 114
AY10626 619103 WMWBARAP 114
AY10627 619103 WMWBARAP 114
AY10628 619103 WMWBARAP_ 114
AY10629 619103 WMWBARAP 114
AY10630 619103 WMWBARAP 114
AY10631 619103 WMWBARAP_ 114
AY10632 619103 WMWBARAP_ 114
AY10633 619103 WMWBARAP_ 114
AY10634 619104 WMWBARAP 114
AY10635 619104 WMWBARAP 114
AY10636 619104 WMWBARAP 114
AY10637 619104 WMWBARAP_ 114
AY10638 619104 WMWBARAP 114
AY10639 619104 WMWBARAP_ 114
AY10640 619104 WMWBARAP 114
AY10641 619104 WMWBARAP 114
AY10642 619104 WMWBARAP 114
AY10643 619104 WMWBARAP 114
AY10644 619105 WMWBARAP 114

4. All of the 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:

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

All continued calibration 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 laboratoryntml 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 was bélewrnit of quantitation for the requested
analyte

x All calibration met criteria fothe requested analyte.
All reponse 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
sampk other than the 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 eaxth B#itacceptance criteria for
precision were met.

~

All samples were analyzed without a dilution.
8. The raw data results are showwith 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
Barry Ash Pond
WMWBARAP_1148

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
AY10624 619204 WMWBARAP_ 114
AY10625 619204 WMWBARAP_ 114
AY10626 619204 WMWBARAP_ 114
AY10627 619204 WMWBARAP_ 114
AY10628 619204 WMWBARAP_ 114
AY10629 619205 WMWBARAP_ 114
AY10630 619204 WMWBARAP_ 114
AY10631 619204 WMWBARAP_ 114
AY10632 619205 WMWBARAP_ 114
AY10633 619352 WMWBARAP_ 114
AY10634 619352 WMWBARAP_ 114
AY10635 619352 WMWBARAP_ 114
AY10636 619352 WMWBARAP_ 114
AY10637 619352 WMWBARAP_ 114
AY10638 619352 WMWBARAP_ 114
AY10639 619352 WMWBARAP_ 114
AY10640 619353 WMWBARAP_ 114
AY10641 619353 WMWBARAP_ 114
AY10642 619353 WMWBARAP_ 114
AY10643 619353 WMWBARAP_ 114
AY10644 619353 WMWBARAP_ 114

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 was analyzed with each batch. All criteria were met.

All samples were between 2.5mg and B@residue with the exceptioof AY10630, AY10632, and AY 1464
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 I1D: 400-153398-1
TestAmerica Sample Delivery Group: Barry Ash Pond 1148
Client Project/Site: CCR Plant Barry

For:

Alabama Power General Test Laboratory
744 County Rd 87

GSC #8

Calera, Alabama 35040

Attn: Sarah Copeland

Authorized for release by:
5/19/2018 12:35:53 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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https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com
http://www.testamericainc.com/AskTheExpert/Expert_index.htm
mailto:cheyenne.whitmire@testamericainc.com

Client: Alabama Power General Test Laboratory TestAmerica Job ID: 400-153398-1

Project/Site: CCR Plant Barry

SDG: Barry Ash Pond 1148
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ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Pensacola

3355 McLemore Drive
Pensacola, FL 32514

Tel: (850)474-1001

TestAmerica Job ID: 400-153398-2
TestAmerica Sample Delivery Group: Barry Ash Pond 1148
Client Project/Site: CCR Plant Barry

For:

Alabama Power General Test Laboratory
744 County Rd 87

GSC #8

Calera, Alabama 35040

Attn: Sarah Copeland

Authorized for release by:
6/15/2018 6:13:01 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
Barry Ah Pond
WMWBARAP_1184

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

AY27759 633689 WMWBARAP_1184
AY27760 633689 WMWBARAP_1184
AY27761 633689 WMWBARAP_1184
AY27762 633689 WMWBARAP_1184
AY27763 633689 WMWBARAP_1184
AY27764 633689 WMWBARAP_1184
AY27765 633689 WMWBARAP_1184
AY27766 633689 WMWBARAP_1184
AY27767 633689 WMWBARAP_1184
AY27768 633689 WMWBARAP_1184
AY27769 633690 WMWBARAP_1184
AY27770 633690 WMWBARAP_1184
AY27771 633690 WMWBARAP_1184
AY27772 633690 WMWBARAP_1184
AY27773 633690 WMWBARAP_1184
AY27774 633690 WMWBARAP_1184
AY27775 633690 WMWBARAP_1184
AY27776 633690 WMWBARAP_1184
AY27777 633690 WMWBARAP_1184
AY27778 633690 WMWBARAP_1184
AY27779 633691 WMWBARAP_1184

4. All of the above samples wesmalyzed by EPA 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 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.

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 preparation method blankral 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.analyt

The spectral interference check associated with EPA 200.7 was anahatl 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 dilutiorarealyses are based upon QC data available at the time of
review.

x

X X X X X X

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 analyzed with each ICP batch. All acceptance criteria
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 2@3dilution to compensate for potential matrix effects.
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

Metals ICRIS
Barry Ah Pond
WMWBARAP_1184

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

AY27759 634158 WMWBARAP_1184
AY27760 634158 WMWBARAP_1184
AY27761 634158 WMWBARAP_1184
AY27762 634158 WMWBARAP_1184
AY27763 634158 WMWBARAP_1184
AY27764 634158 WMWBARAP_1184
AY27765 634158 WMWBARAP_1184
AY27766 634158 WMWBARAP_1184
AY27767 634158 WMWBARAP_1184
AY27768 634158 WMWBARAP_1184
AY27769 634159 WMWBARAP_1184
AY27770 634159 WMWBARAP_1184
AY27771 634159 WMWBARAP_1184
AY27772 634159 WMWBARAP_1184
AY27773 634159 WMWBARAP_1184
AY27774 634159 WMWBARAP_1184
AY27775 634159 WMWBARAP_1184
AY27776 634159 WMWBARAP_1184
AY27777 634159 WMWBARAP_1184
AY27778 634159 WMWBARAP_1184
AY27779 634160 WMWBARAP_1184

4. All of the above samples wesmalyzed by EPA 200.8 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 initial calibration blank (ICB) was analyzed and waghelawit of quantitation for all
requested analytes.

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 requeantdytes.

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 alltancegrieria for all requeste@nalytes

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 ¢ 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. Aheecept
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 were analyzed at & 075 dilution to compensate for potential matrix effects.
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
Barry Ah Pond
WMWBARAP_1184

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 trlecaad were used within their recommended shelf
life.

Sample ID Batch ID Project ID

AY27759 633837 WMWBARAP_1184
AY27760 633837 WMWBARAP_1184
AY27761 633837 WMWBARAP_1184
AY27762 633837 WMWBARAP_1184
AY27763 633837 WMWBARAP_1184
AY27764 633837 WMWBARAP_1184
AY27765 633837 WMWBARAP_1184
AY27766 633863 WMWBARAP_1184
AY27767 633863 WMWBARAP_1184
AY27768 633863 WMWBARAP_1184
AY27769 633863 WMWBARAP_1184
AY27770 633863 WMWBARAP_1184
AY27771 633863 WMWBARAP_1184
AY27772 633863 WMWBARAP_ 1184
AY27773 633863 WMWBARAP_1184
AY27774 633863 WMWBARAP_1184
AY27775 633863 WMWBARAP_ 1184
AY27776 633864 WMWBARAP_1184
AY27777 633864 WMWBARAP_ 1184
AY27778 633864 WMWBARAP_1184
AY27779 633864 WMWBARAP_1184

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 sample analysis, an initial calibration verification (ICV) was analyzed and all criteria were met.
Following he ICV, ainitial calibration blank (ICB) wasalyzed and was below the method detection lifoit the
requested analyte

All continued calibration verification (CCV) were within the acceptantarierfor the requested analyte

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

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 digestiatch was belowtte limit of quantitation for the requested
analyte

All calibration met criteria fothe requested analyte

All regponse signals were gsfactory.

Matrix Specific Quality Control dtedures:

Similarity of matrix and therefore relevancemftrix 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 batch. All acceptance criteria fo
accuracy were met
A marix spike and matrix spike duplicate were digested and analyzed with each batch. All acceptance criteria fol
precision were met

All samples were analyzed without a dilution.
The raw data resultare shown with dilution factors included

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

TDS
Barry Ah Pond
WMWBARAP_1184

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 trlecaad were used within their recommended shelf
life.

Sample ID Batch ID Project ID

AY27759 633962 WMWBARAP_1184
AY27760 633962 WMWBARAP_1184
AY27761 633962 WMWBARAP_1184
AY27762 633962 WMWBARAP_1184
AY27763 633962 WMWBARAP_1184
AY27764 633962 WMWBARAP_1184
AY27765 633962 WMWBARAP_1184
AY27766 633963 WMWBARAP_1184
AY27767 633963 WMWBARAP_1184
AY27768 633963 WMWBARAP_1184
AY27769 633963 WMWBARAP_1184
AY27770 633963 WMWBARAP_1184
AY27771 633963 WMWBARAP_1184
AY27772 633963 WMWBARAP_ 1184
AY27773 633963 WMWBARAP_1184
AY27774 634047 WMWBARAP_1184
AY27775 634047 WMWBARAP_ 1184
AY27776 634047 WMWBARAP_1184
AY27777 634047 WMWBARAP_1184
AY27778 633963 WMWBARAP_1184
AY27779 633963 WMWBARAP_1184

4. All of the above samples were analyzed tgn8ardMethod 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 analyzed with each batch. All criteria were met.

x All find 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 analyzed with each batch. All criteria were met.

X Samples were btween 2.5mg and 208g residue.

x All samples withiesidue <2.5mg had the maximum volume of 150mL filtered. Affected samples are as follows:
o AY27B9
o AY2772
o AY27777
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ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Pensacola

3355 McLemore Drive
Pensacola, FL 32514

Tel: (850)474-1001

TestAmerica Job ID: 400-162856-1
TestAmerica Sample Delivery Group: Barry Ash Pond 1184
Client Project/Site: CCR Plant Barry

For:

Alabama Power General Test Laboratory
744 County Rd 87

GSC #8

Calera, Alabama 35040

Attn: Laura Midkiff

Authorized for release by:
12/14/2018 6:18:57 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
Barry Ash Pond
WMWBARAP_1160

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/Guidea8dable and were used within their recommended shelf

N

life.

Sample ID Batch ID Project ID
AY?20763 627973 WMWBARAP_1160
AY20764 627973 WMWBARAP_1160
AY?20765 627973 WMWBARAP_1160
AY20766 627973 WMWBARAP_1160
AY20767 627973 WMWBARAP_1160
AY20768 627973 WMWBARAP_1160
AY20769 627973 WMWBARAP_1160
AY20770 627973 WMWBARAP_1160
AY20771 627973 WMWBARAP_1160
AY20772 627973 WMWBARAP_1160
AY20773 627974 WMWBARAP_1160
AY20964 627974 WMWBARAP_1160
AY20965 627974 WMWBARAP_1160
AY20966 627974 WMWBARAP_1160
AY20967 627974 WMWBARAP_1160
AY20968 627974 WMWBARAP_1160
AY20969 627974 WMWBARAP_1160
AY20970 627974 WMWBARAP_1160
AY20971 627974 WMWBARAP_1160
AY20972 627974 WMWBARAP_1160
AY20973 627975 WMWBARAP_1160
AY20974 627975 WMWBARAP_1160

4. All of the above samples were analyzedamalyzed by EPA 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

GeneralQuality ControProcedures:

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, an initial 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 (CCB) were below the limit of quantitation for the requested analytes.

A preparation method blank and laboratoryrtml 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 spectrainterference check associated with EPA 200.7 was analyzed and all 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 QGummary 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 nedgktobtained 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 and therefore relevance of matspecific QC results should not be automatically inferred for any
sample other than the sample selected for QC.

X

X

A matrix spike and matrix spike duplicate were digested and analyzed with each ICP batch. All acceptance criter
for accuracy wee metexcept for the following:

0 AY20974 MS/MSD spike level was less than 30% of sample nominal conceffiration
A matrix spike and matrix spike duplicate were digested and analyzed with each ICP batch. All acceptance critel
for precision were met.
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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

7. All samples were analyzed ak2.03dilution to compensate for potential matrix effées. The following samples
were diluted due to analyzed sample concentration over the high standard of the calibration curve:

Sample ID Analyte Dilution Factor

AY20763 [ron X101.5
AY20764 [ron X101.5
AY20770 [ron X101.5
AY20964 [ron X101.5
AY20965 [ron X101.5
AY20966 [ron X101.5
AY20967 [ron X101.5
AY20968 [ron X101.5
AY20970 [ron X101.5
AY20971 [ron X101.5
AY20973 [ron X101.5
AY20974 [ron X101.5
AY20965 Sodium X101.5
AY20966 Sodium X101.5
AY20970 Sodium X101.5

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 ICRIS
Barry Ash Pond
WMWBARAP_1160

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 aliST/ISO/IEC/Guide 34 traceable and were used within their recommended shelf

N

life.

Sample ID Batch ID Project ID
AY?20763 627643 WMWBARAP_1160
AY20764 627643 WMWBARAP_1160
AY?20765 627643 WMWBARAP_1160
AY20766 627643 WMWBARAP_1160
AY20767 627643 WMWBARAP_1160
AY20768 627643 WMWBARAP_1160
AY20769 627643 WMWBARAP_1160
AY20770 627643 WMWBARAP_1160
AY20771 627643 WMWBARAP_1160
AY20772 627643 WMWBARAP_1160
AY20773 627644 WMWBARAP_1160
AY20964 627644 WMWBARAP_1160
AY20965 627644 WMWBARAP_1160
AY20966 627644 WMWBARAP_1160
AY20967 627644 WMWBARAP_1160
AY20968 627644 WMWBARAP_1160
AY20969 627644 WMWBARAP_1160
AY20970 627644 WMWBARAP_1160
AY20971 627644 WMWBARAP_1160
AY20972 627644 WMWBARAP_1160
AY20973 627645 WMWBARAP_1160
AY20974 627645 WMWBARAP_1160

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

GeneralQuality 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 initial calibration blank (ICB) was analyzed and waghelawit of quantitation for all
requested analytes.

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 requeantdytes.

A preparation method blank and laboratory control sample were digested angizethwith 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 relevanoé 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 wermet.

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 ak% 075 dilution to compensate for potentiadatrix effects.
The raw data resultinclude results 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

TDS
Barry Ash Pond
WMWBARAP_1160

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 aliST/ISO/IEC/Guide 34 traceable and were used within their recommended shelf

N

life.

Sample ID Batch ID Project ID
AY?20763 627389 WMWBARAP_1160
AY20764 627389 WMWBARAP_1160
AY?20765 627389 WMWBARAP_1160
AY20766 627389 WMWBARAP_1160
AY20767 627389 WMWBARAP_1160
AY20768 627390 WMWBARAP_1160
AY20769 627390 WMWBARAP_1160
AY20770 627390 WMWBARAP_1160
AY20771 627390 WMWBARAP_1160
AY20772 627390 WMWBARAP_1160
AY20773 627390 WMWBARAP_1160
AY20964 627536 WMWBARAP_1160
AY20965 627536 WMWBARAP_1160
AY20966 627536 WMWBARAP_1160
AY20967 627536 WMWBARAP_1160
AY20968 627536 WMWBARAP_1160
AY20969 627536 WMWBARAP_1160
AY20970 627536 WMWBARAP_1160
AY20971 627536 WMWBARAP_1160
AY20972 627536 WMWBARAP_1160
AY20973 627536 WMWBARAP_1160
AY20974 627537 WMWBARAP_1160

4. All ofthe above samples were analyzed lgrfslardMethod 2540C.
5. All samples were analyzed within the established hold times.
6. Allin house quality control procedures were followed, as desdrtzdow.
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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

GeneralQuality Control Procedures:

A blank was analyzed wittach 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 was analyzed with ebaltch. All criteria were met.

All samples were between 2.5mg and B residueexcept forAY20769, AY20774nd AY20972whichwere
below the2.5mg requirement Max volume ofL50mLfiltered.

X X X X X
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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

DissolvedMetals ICRIS
Barry Ash Pond
WMWBARAP_1160

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 aliST/ISO/IEC/Guide 34 traceable and were used within their recommended shelf

N

life.

Sample ID Batch ID Project ID
AY?20763 627635 WMWBARAP_1160
AY20764 627635 WMWBARAP_1160
AY?20765 627635 WMWBARAP_1160
AY20766 627635 WMWBARAP_1160
AY20767 627635 WMWBARAP_1160
AY20768 627635 WMWBARAP_1160
AY20769 627635 WMWBARAP_1160
AY20770 627635 WMWBARAP_1160
AY20771 627635 WMWBARAP_1160
AY20772 627635 WMWBARAP_1160
AY20773 627785 WMWBARAP_1160
AY20964 627785 WMWBARAP_1160
AY20965 627785 WMWBARAP_1160
AY20966 627785 WMWBARAP_1160
AY20967 627785 WMWBARAP_1160
AY20968 627785 WMWBARAP_1160
AY20969 627785 WMWBARAP_1160
AY20970 627785 WMWBARAP_1160
AY20971 627785 WMWBARAP_1160
AY20972 627785 WMWBARAP_1160
AY20973 627786 WMWBARAP_1160
AY20974 627786 WMWBARAP_1160

4. All ofthe above samples were analyzieg EPA 200.8nd prepared by EPA 1638
5. All samples were analyzed within the established hold times.
6. Allin house quality control procedures were followed, as desdrtzdow.
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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

GeneralQuality Control Procedures:

X

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 initial calibration blank (ICB) was analyzed and waghelawit of quantitation for all
requested analytes.

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 requeantdytes.

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 relevanoé 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 wermet.
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 ak% 075 dilution to compensate for potentiadatrix effects.
The raw data resultinclude results corrected for dilution.
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Case Narrative

Alabama Power General Test Laboratory

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

(205) 664-6032 or 6171

FAX (205) 257-1654

Alkalinity
Barry Ash Pond
WMWBARAP_1160

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/Guidea8dable and were used within their recommended shelf

N

life.

Sample ID Batch ID Project ID

AY?20763 627612 & 627613 WMWBARAP_1160
AY20764 627612 & 627613  WMWBARAP_1160
AY?20765 627612 & 627613  WMWBARAP_1160
AY20766 627612 & 627613  WMWBARAP_1160
AY20767 627612 & 627613  WMWBARAP_1160
AY20768 627612 & 627613  WMWBARAP_1160
AY20769 627612 & 627613  WMWBARAP_1160
AY20770 627612 & 627613  WMWBARAP_1160
AY20771 627612 & 627613  WMWBARAP_1160
AY20772 627612 & 627613  WMWBARAP_1160
AY20773 627748 & 627749 WMWBARAP_1160
AY20964 627748 & 627749  WMWBARAP_1160
AY?20965 627748 & 627749  WMWBARAP_1160
AY20966 627748 & 627749  WMWBARAP_1160
AY?20967 627748 & 627749  WMWBARAP_1160
AY20968 627748 & 627749  WMWBARAP_1160
AY20969 627748 & 627749  WMWBARAP_1160
AY20970 627748 & 627749  WMWBARAP_1160
AY20971 627748 & 627749 WMWBARAP_1160
AY20972 627748 & 627749  WMWBARAP_1160
AY20973 6277/50& 62751 WMWBARAP_1160
AY20974 6277508& 62751 WMWBARAP_1160

4. All of the above samples were analyzed by Standard Method 2320B.

5. All samples were analyzed within the established hold times.
6. Allin house quality control procedures were followed, as described below.

3DJH RI



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

GeneralQuality Control Procedures:

x An initial pH check was analyzed with each batch. The acceptance criterianetre
A final pH check was analyzed with each batch. The acceptance criteria were met.

X An alkalinity laboratory control sample was analyzed with each batch. Range criteria of within 10% of true value
was met.

X An alkalinity sample duplicate was analyzdathweach batch. Precision criteria less than 10 RPD was met.
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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

DissolvedMetals ICP
Barry Ash Pond
WMWBARAP_1160

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 aliST/ISO/IEC/Guide 34 traceable and were used within their recommended shelf

N

life.

Sample ID Batch ID Project ID
AY?20763 627678 WMWBARAP_1160
AY20764 627678 WMWBARAP_1160
AY?20765 627678 WMWBARAP_1160
AY20766 627678 WMWBARAP_1160
AY20767 627678 WMWBARAP_1160
AY20768 627678 WMWBARAP_1160
AY20769 627678 WMWBARAP_1160
AY20770 627678 WMWBARAP_1160
AY20771 627678 WMWBARAP_1160
AY20772 627678 WMWBARAP_1160
AY20773 627679 WMWBARAP_1160
AY20964 627679 WMWBARAP_1160
AY20965 627679 WMWBARAP_1160
AY20966 627679 WMWBARAP_1160
AY20967 627679 WMWBARAP_1160
AY20968 627679 WMWBARAP_1160
AY20969 627679 WMWBARAP_1160
AY20970 627679 WMWBARAP_1160
AY20971 627679 WMWBARAP_1160
AY20972 627679 WMWBARAP_1160
AY20973 627680 WMWBARAP_1160
AY20974 627680 WMWBARAP_1160

4. All of the above samples were analyzedamalyzed by EPA 200.7 and prepared by EPAfb888ssolved
analysis

All samples were analyzed within the established hold times.

All'in house quality control procedures were followed, as desdriizdow.

oo
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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

GeneralQuality Control Procedures:

Prior to sample analysis, an initial calibration verification (ICV) was analyzed and all criteria were met.
x Following the ICV, an initial calibration blank (ICB) was analyzed and was below thedumittithtion for all
requested analytes.
All continued calibration verification (CCV) were within the acceptance criteria for the requested analytes.
X All continued calibration blanks (CCB) were below the limit of quantitation for the requested anakgest for
the following. Final CCB fdre analysis of dilutions had 48TD failure. Reanalysis of @a@gsed all
requirements.
X Due to no filtered MB or LCS submitted with sample seyilteredmethod blank and laboratory control
sample were analyzedith the samples in each batch.
All laboratory control sample criteria were met.
The method blank associated with each batch passed all acceptance criteria for all requested analytes.
The spectral interference check associated with EPA 200.7 was anahzatl 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 gireabbatch 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 appliedo original analyses or dilution +@nalyses are based upon QC data available at the time of
review.

X X X X X X

Matrix Specific Quality Control Procedures

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

X A matrix spike and matrix spike duplicate warelyzed with each ICP batch. All acceptance criteria for accuracy
were met except for the following:
0 AY20974 MS/MSD spike level was tass 30% of sample nominal concentratitmm iron.
X A matrix spike and matrix spike duplicate warelyzed with each ICP batch. All acceptance criteria for precision
were met.
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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

7. All samples were analyzed ak2.03dilution to compensate for potential matrix effées. The following samples
were diluted due to analyzed sample concentration over the high standard of the calibration curve:

Sample ID Analyte Dilution Factor

AY20763 [ron X101.5
AY20764 [ron X101.5
AY20770 [ron X101.5
AY20964 [ron X101.5
AY20965 [ron X101.5
AY20966 [ron X101.5
AY20967 [ron X101.5
AY20968 [ron X101.5
AY20970 [ron X101.5
AY20971 [ron X101.5
AY20973 [ron X101.5
AY20974 [ron X101.5

8. The raw data results include results correcteddution.
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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

Cooler Temg
ermometer ID

All metals and radiological bottles have pH < 2

pH Strip ID

AT —an= b |
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Alabama Power General Test Laboratory Field Case Narrati ve

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

(205) 664-6032 or 6171

FAX (205) 257-1654

Plant Barry Ash Pond

General Chemistry Event

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

Rain showers moved into the area while sampling wells MW-5 and MW-8.

Turbidity levels of less than 10 NTU could not be achieved for MW-7. A standard set of samples were collected, as well as a
dissolved set for laboratory analysis. Samples for MW-7 were not analyzed, per SCS instruction.

Field quality control procedures were performed as follows:

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



ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Pensacola

3355 McLemore Drive
Pensacola, FL 32514

Tel: (850)474-1001

TestAmerica Job ID: 400-158701-1
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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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8SSHU 7ROHUDQFH /LPLWV $SS ,9

30DQW %DUU\ & GRPGW QB R X WIKMD Q%@E U\ $MK. GR/HG 30

&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 QRUPDO
%DULXP PJ / 1RQH 1R L, QWHU
%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 &RKHQV
&RPELQHG 5DGLXP S&L / QD QD QD QD U QRYPOWH
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

/LPLW

PJ

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

&RQVWLWXHQW $QWLPRQ\ $QDBO\VBYHZXQ@ROHUDQFH /LPLWV
30DQW %DUU\ &@RIPGWQ 6 R X WML Qu®E U\ $VK 3R

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\ BWGPDHOLW\ WHVW 6KDSLUR :LO

DOFXODWHGFULWLFDOHSR O\ KD

OHDQ Q

&RQVWLWXHQW %DULXP
30DQW %DUU\

$QDBOVLYLINQ TROHUDQFH /LPLWV
&@RIPGWQ 6 R X WML Qu®E U\ $VK 3R

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

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/LPLW

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 $UVHQLF $QDO\VLV SRQHUDQFH /LPAONV 9LHZ
30DQW %DUU\ &@RIPGWQ 6 R X WKMD Qu®E U\ $VK 3R

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

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/LPLW

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 $QDO\YQVXPXQ 30 9LHZ 7ROHUDQFH /LPLWYV
30DQW %DUU\ &@RIPGWQ 6 R X WML Qu®E U\ $VK 3R



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\

7TROHUDQFH /LPLW 7ROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF ,QWHUZHOO 1RQ SDUDPHWULF
/ILPLW /ILPLW
o o
1RQ SDUDPHWULF WRVWDX\DHPG! WQ LELVERIGB YUY B FAHH QURILMEG BOWD H$P O EDFNJURXQG 1RQ SDUDPHWULF WRVWDX\DHPG WQ LELVERIGB YUY B FAHH QURILMEG BOWD H$P O EDFNJURXG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBBQK DM DFOBKDQJ OLPLW FRYHUDJH DW YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBB QK DM DFOBKDQJ OLPLW FRYHUDJF
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD
&RQVWLWXHQWD &RUWR B X Q$ 9LHZ 7ROHUDQFH /LPLWYV &RQVWLWXHQW &DGPLXP $QDBWLYLHKAD 7TROHUDQFH /LPLWV
30DQW %DUU\ & @RIPGWQ 6 R X WKHL Qu@® U\ $VK 3R 30DQW %DUU\ & @RIPGWQ 6 R X WKHD Qu@® U\ $VK 3R
6DQLWDVE Y 6 DHD IOW B M QAR-VBKANDERUQE R R BS D Q\ 6DQLWDVE Y 6 DH) IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\
7TROHUDQFH /LPLW 7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF ,QWHUZHOO 1RQ SDUDPHWULF
/ILPLW /ILPLW
o o
1RQ SDUDPHWULF WRVWDX\DHG WQ LELVERIGB YD B FAHH QURLMEG BOWD H$P O EDFNJURXQG 1RQ SDUDPHWULF WRV®DX\DHG! W@ LEFL WERIG B M I B PMK®IL 8 DWKD DU B R X HWH\G UDRQAV | RUP D W
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBBQK DM DFOBKDQJ OLPLW FRYHUDJH DW DQG &RKHQ V DGMXVWPHQW /LPLW LVHMJKHVWIRY  EDF NRNRMDGE H DHXD O SKD
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD FRYHUDJH DW DOSKDFRYHUDJH DW CERSKW DOSKD
&RQVWLWXHQW &RURPIEXR) $QDO 30 7RRQHBDQFH /LPLWV &RQVWLWXHQW &REODW $QDO\¥aV PROHUDQFH /LPLWYV

30DQW %DUU\ &@RIPGWQ 6 R X WML Qu®E U\ $VK 3R 30DQW %DUU\ &@RIPGWQ 6 R X WML Qu®E U\ $VK 3R



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 DOSKDEDHNHOR X Q® YWD QXHR/LIKHVIW R FRYHUDJH DW
DOSKD FRYHUIXIBH DW D FRY HR®S KDD W 5HSRUW DOSKD

&RQVWLWXHQW &RPELQHG 5®GREPVLYV 5XQ 30 9LHZ 7ROHUDQFH /LPLWV
30DQW %DUU\ &@RIPGWQ 6 R X WML Qu®E U\ $VK 3R

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

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/LPLW

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

&RQVWLWXHQ#WQDEDWALY 5XQ 30 9LHZ 7ROHUDQFH /LPLWV
30DQW %DUU\ &@RIPGWQ 6 R X WML Qu®E U\ $VK 3R

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 FRYHUIXIBH DW D FRY HRJ@S KIDD W 5HSRUW DOSKD

&RQVWLWXHQW )OXRULGH $QB®\VIVHEXGROHUDQFH /LPLWYV
30DQW %DUU\ &@RIPGWQ 6 R X WKMD Qu®E U\ $VK 3R

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 /LWKLXP
30DQW %DUU\

$QDO\WLY SROHUDQFH /LPLOWV 9LHZ
&@RIPGWQ 6 R X WML Qu®E U\ $VK 3R



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 OHWBEXQ\ $QDO\VI30 T7RGHEUDQFH /LPLWV
30DQW %DUU\ &@RIPGWQ 6 R X WML Qu®E U\ $VK 3R

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 $ 9LHZ T7ROHUDQFH /LPLWV
30DQW %DUU\ &@RIPGWQ 6 R X WML Qu®E U\ $VK 3R

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 %DUU\

$QDO HZ 7RIOHUDQFH /LPLWYV
&@RIPGWQ 6 R X WKMD Qu®E U\ $VK 3R

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

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/LPLW

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 7KDGERQXP $QDO\SQ BREBUDQFH /LPLWV
30DQW %DUU\ &@RIPGWQ 6 R X WML Qu®E U\ $VK 3R



&RQILGHQFH ,QWHUYDOV 6LJQLILFDQW 51

30DQW %DUW\ 6REZWKHD®ERDWD %D URG $ VENHRG $0
&ROVWLWXHQW ~HOO 8SSHU /LP JRZHU /LP &RPSOLDGEB 1 v 7UDQVIRUP $0OSKD OHWKRG
$UVHQLF PJ / %< $3 0: <HV 1R 3DUDP
$UVHQLF PJ / %< $3 0: <HV 1R 3DUDP
$UVHQLF PJ / %< $3 0 <HV 1R 3DUDP
$UVHQLF PJ / %< $3 0 <HV 1R W3 QRUPDOL
$SUVHQLF PJ / %< $3 0 <HV 1R 3DUDP
$UVHQLF PJ / %< $3 0 <HV 1R AlBWQRUPD
$UVHQLF PJ / %< $3 0: <HV [A 3DUDP
$UVHQLF PJ / %< $3 0 <HV 1R 3DUDP
$UVHQLF PJ / %< $3 0 <HV 1R 3DUDP
$UVHQLF PJ / %< $3 0 <HV 1R 3DUDP
$UVHQLF PJ / %< $3 0 <HV 1R 3DUDP
&REDOW PJ / %< $3 0 <HV [A 3DUDP
&REDOW PJ / %< $3 0 <HV 1R 3DUDP
&REDOW PJ / %< $3 0 <HV A 3DUDP



&RQILGHQFH ,QWHUYDOV $00 5HVXOW:

30DQW %DUW\ 6REZWKHD®ERDWD %D URG $ VENHRG $0
&ROVWLWXHQW ~HOO 8SSHU /LP JRZHU /LP &RPSOLDGEB 1 v 7UDQVIRUP $0OSKD OHWKRG
$QWLPRQ\ PJ / %< $3 0: 1R 1R vV 13 1°
$QWLPRQ\ PJ / %< $3 0: 1R 1R vV 13 1'
$QWLPRQ\ PJ / %< $3 0: 1R 1R vV 13 1°
$QWLPRQ\ PJ / %< $3 0: 1R 1R 13 1'V
$QWLPRQ\ PJ / %< $3 0: 1R 1R 13 1'V
$QWLPRQ\ PJ / %< $3 0: 1R 1R vV 13 1°
$QWLPRQ\ PJ / %< $3 0: 1R 1R voo13 1
$QWLPRQ\ PJ / %< $3 0: 1R 1R voo13 1
$QWLPRQ\ PJ/ %< $3 0: 1R 1R Vo131
$QWLPRQ\ PJ / %< $3 0: 1R 1R RUPDOLW\
$QWLPRQ\ PJ / %< $3 0: 1R 1R vV 13 1°
$QWLPRQ\ PJ / %< $3 0: 1R 1R Vo131
$QWLPRQ\ PJ / %< $3 0: 1R 1R voo13 1
$UVHQLF PJ / %< $3 0: <HV 1R 3DUDP
$UVHQLF PJ / %< $3 0: <HV 1R 3DUDP
SUVHQLF PJ/ %< $3 0: 1R 1R 13 1'V
$UVHQLF PJ/ %< $3 0: <HV 1R 3DUDP
$UVHQLF PJ / %< $3 0: <HV 1R W3 QRUPDOL
$UVHQLF PJ / %< $3 0: <HV 1R 3DUDP
$UVHQLF PJ / %< $3 0: <HV 1R QABWQRUPD
$UVHQLF PJ / %< $3 0: <HV [A 3DUDP
$UVHQLF PJ/ %< $3 0: <HV 1R 3DUDP
$UVHQLF PJ / %< $3 0: <HV 1R 3DUDP
$UVHQLF PJ / %< $3 0: <HV 1R 3DUDP
$UVHQLF PJ / %< $3 0: <HV 1R 3DUDP
SUVHQLF PJ/ %< $3 0: 1R 1R OLW\QRUPD
%DULXP PJ / %< $3 0: 1R 1R 3DUDP
%DULXP PJ / %< $3 0: 1R 1R 3DUDP
%DULXP PJ / %< $3 0: 1R 1R 3DUDP
%DULXP PJ / %< $3 0: 1R 1R 3DUDP
%DULXP PJ / %< $3 0: 1R 1R 3DUDP
%DULXP PJ / %< $3 0: 1R 1R 3DUDP
%DULXP PJ / %< $3 0: 1R 1R 3DUDP
%DULXP PJ / %< $3 0: 1R 1R 3DUDP
%DULXP PJ / %< $3 0: 1R 1R 3DUDP
%DULXP PJ / %< $3 0: 1R 1R 13 QRUPDOLW\
%DULXP PJ / %< $3 0: 1R [A 3DUDP
%DULXP PJ / %< $3 0: 1R 1R 3DUDP
%DULXP PJ / %< $3 0: 1R 1R 3DUDP
%HU\OOLXP PJ / %< $3 0: 1R 1R % 13 1
%HU\OOLXP PJ / %< $3 0: 1R 1R v 13 1°
%HU\OOLXP PJ / %< $3 0: 1R 1R v 13 1°
%HU\OOLXP PJ / %< $3 0: 1R 1R v 13 1°
%HU\OOLXP PJ / %< $3 0: 1R 1R v 13 1°
%HU\OOLXP PJ / %< $3 0: 1R 1R % 13 1
%HU\OOLXP PJ / %< $3 0: 1R 1R v 13 1
%HU\OOLXP PJ / %< $3 0: 1R 1R v 13 1
%HU\OOLXP PJ / %< $3 0: 1R 1R v 13 1
%HU\OOLXP PJ / %< $3 0: 1R 1R v 13 1
%HU\OOLXP PJ / %< $3 0: 1R 1R v 13 1
%HU\OOLXP PJ / %< $3 0: 1R 1R v 13 1
%HU\OOLXP PJ / %< $3 0: 1R 1R v 13 1
%RURQ PJ / %< $3 0: 1R 1R 3DUDP
%RURQ PJ / %< $3 0: 1R 1R 3DUDP
%RURQ PJ / %< $3 0: 1R 1R 13 1'V
%RURQ PJ / %< $3 0: 1R 1R 3DUDP
%RURQ PJ / %< $3 0: 1R 1R 3DUDP
%RURQ PJ / %< $3 0: 1R 1R 3DUDP
%RURQ PJ / %< $3 0: 1R 1R 3DUDP
%RURQ PJ / %< $3 0: 1R 1R 3DUDP
%RURQ PJ / %< $3 0: 1R 1R 3DUDP
%RURQ PJ / %< $3 0: 1R 1R 3DUDP
%RURQ PJ / %< $3 0: 1R 1R 3DUDP
%RURQ PJ / %< $3 0: 1R 1R 3DUDP
%RURQ PJ / %< $3 0: 1R 1R 13 QRUPDOLW\
&DGPLXP PJ / %< $3 0: 1R 1R 13 1'V
&DGPLXP PJ / %< $3 0: 1R 1R 13 1'V
&DGPLXP PJ / %< $3 0: 1R 1R 13 1'V



&RQILGHQFH ,QWHUYDOV $00 SHVXOW

30DQW %DUW\ 6REXWKHIID@&RDWD %DUYG $VENBHRG $0
&RQVWLWXHQW ~HOO 8SSHU /LP /RZHU /LP &RPSOLDGEB 1 _1'Vv ZUDQVIRUP $0OSKD OHWKRG
&DGPLXP PJ/ %< $3 0: 1R 1R 13 1'V
&DGPLXP PJ/ %< $3 0: 1R 1R 13 1'V
&DGPLXP PJ/ %< $3 0: 1R 1R 13 1'V
&DGPLXP PJ/ %< $3 0: 1R 1R 13 1'V
&DGPLXP PJ/ %< $3 0: 1R 1R 13 1'V
&DGPLXP PJ/ %< $3 0: 1R 1R 13 1'V
&DGPLXP PJ/ %< $3 0: 1R 1R 13 1'V
&DGPLXP PJ/ %< $3 0: 1R 1R 13 1'V
&DGPLXP PJ/ %< $3 0: 1R 1R 13 1'V
&DGPLXP PJ/ %< $3 0: 1R 1R 13 1'V
&KURPLXP PJ/ %< $3 0: 1R 1R OIBW\QRUPD
&KURPLXP PJ/ %< $3 0: 1R 1R 13 1'V
&KURPLXP PJ/ %< $3 0: 1R 1R 13 1'V
&KURPLXP PJ/ %< $3 0: 1R 1R 13 1'V
&KURPLXP PJ/ %< $3 0: 1R 1R 13 1'V
&KURPLXP PJ/ %< $3 0: 1R 1R 13 1'V
&KURPLXP PJ/ %< $3 0: 1R 1R 13 1'V
&KURPLXP PJ/ %< $3 0: 1R 1R 3DUDP
&KURPLXP PJ/ %< $3 0: 1R 1R OIBW\QRUPD
&KURPLXP PJ/ %< $3 0: 1R 1R 3DUDP
&KURPLXP PJ/ %< $3 0: 1R 1R 3DUDP
&KURPLXP PJ/ %< $3 0: 1R 1R 13 1'V
&KURPLXP PJ/ %< $3 0: 1R 1R 13 1'V
&REDOW PJ/ %< $3 0: 1R 1R 13 1'V
&REDOW PJ/ %< $3 0: 1R 1R 13 1'V
&REDOW PJ / %< $3 0: 1R 1R 13 1'V
&REDOW PJ/ %< $3 0: <HV [A 3DUDP
&REDOW PJ / %< $3 0: 1R 1R 13 1'V
&REDOW PJ/ %< $3 0: 1R 1R 13 1'V
&REDOW PJ / %< $3 0: 1R 1R 13 1'V
&REDOW PJ / %< $3 0: 1R 1R 13 1'V
&REDOW PJ/ %< $3 0: 1R 1R 3DUDP
&REDOW PJ / %< $3 0: 1R 1R 13 1'V
&REDOW PJ/ %< $3 0: 1R 1R 13 1'V
&REDOW PJ/ %< $3 0: <HV 1R 3DUDP
&REDOW PJ/ %< $3 0: <HV [A 3DUDP
&RPELQHG 5DGLXP S&L / %< $3 0: 1R TUW [ \ 3DUDP
&RPELQHG 5DGLXP s&L / %< $3 0: 1R 1R 3DUDP
&RPELQHG 5DGLXP s&L / %< $3 0: 1R R 1 3DUDP
&RPELQHG 5DGLXP S&L / %< $3 0: 1R R 1 3DUDP
&RPELQHG 5DGLXP S&L / %< $3 0: 1R 1R 3DUDP
&RPELQHG 5DGLXP s&L / %< $3 0: 1R 1R 3DUDP
&RPELQHG 5DGLXP s&L / %< $3 0: 1R 1R 3DUDP
&RPELQHG 5DGLXP s&L / %< $3 0: 1R R 1 3DUDP
&RPELQHG 5DGLXP S&L / %< $3 0: 1R R 1 3DUDP
&RPELQHG 5DGLXP S&L / %< $3 0: 1R R 1 3DUDP
&RPELQHG 5DGLXP S&L / %< $3 0: 1R 1R 3DUDP
&RPELQHG 5DGLXP S&L / %< $3 0: 1R 1R 3DUDP
&RPELQHG 5DGLXP s&L / %< $3 0: 1R 1R 13 &RKHQV [IUP
JOXRULGH PJ/ %< $3 0: 1R 1R \'13 QRUPDOLW
JOXRULGH PJ/ %< $3 0: 1R 1R 3DUDP
JOXRULGH PJ/ %< $3 0: 1R 1R \'13 QRUPDOLW
JOXRULGH PJ/ %< $3 0: 1R 1R 3DUDP
JOXRULGH PJ/ %< $3 0: 1R 1R 3DUDP
JOXRULGH PJ/ %< $3 0: 1R 1R 3DUDP
JOXRULGH PJ/ %< $3 0: 1R 1R 3DUDP
JOXRULGH PJ/ %< $3 0: 1R VTUW [ UbDP 3D
JOXRULGH PJ/ %< $3 0: 1R 1R 3DUDP
JOXRULGH PJ/ %< $3 0: 1R 1R 3DUDP
JOXRULGH PJ/ %< $3 0: 1R 1R 3DUDP
JOXRULGH PJ/ %< $3 0: 1R [A 3DUDP
JOXRULGH PJ/ %< $3 0: 1R 1R W13 QRUPDOL
/IHDG PJ/ %< $3 0: 1R 1R 13 1'V
IHDG PJ/ %< $3 0: 1R 1R 13 1'V
IHDG PJ/ %< $3 0: 1R 1R 13 1'V
IHDG PJ/ %< $3 0: 1R 1R 13 1'V
/IHDG PJ/ %< $3 0: 1R 1R 13 1'V
/IHDG PJ/ %< $3 0: 1R 1R 13 1'V



&RQILGHQFH ,QWHUYDOV $00 SHVXOW

30DQW %DUW\ 6REXWKHIID@&RDWD %DUYG $VENBHRG $0
&RQVWLWXHQW ~HOO 8SSHU /LP /RZHU /LP &RPSOLDGEB 1 _1'Vv ZUDQVIRUP $0OSKD OHWKRG
IHDG PJ/ %< $3 0: 1R 1R 13 1'V
/IHDG PJ/ %< $3 0: 1R 1R 13 1'V
/IHDG PJ/ %< $3 0: 1R 1R 13 1'V
IHDG PJ/ %< $3 0: 1R 1R 13 1'V
IHDG PJ/ %< $3 0: 1R 1R 13 1'V
IHDG PJ / %< $3 0: 1R 1R 13 1'V
/IHDG PJ/ %< $3 0: 1R 1R 13 1'V
ILWKLXP PJ/ %< $3 0: 1R 1R 13 1'V
ILWKLXP PJ/ %< $3 0: 1R 1R 13 1'V
ILWKLXP PJ/ %< $3 0: 1R 1R 13 1'V
ILWKLXP PJ/ %< $3 0: 1R 1R 13 1'V
ILWKLXP PJ/ %< $3 0: 1R 1R 13 1'V
ILWKLXP PJ/ %< $3 0: 1R 1R 13 1'V
ILWKLXP PJ/ %< $3 0: 1R 1R 13 1'V
ILWKLXP PJ/ %< $3 0: 1R 1R 13 1'V
ILWKLXP PJ/ %< $3 0: 1R 1R 13 1'V
ILWKLXP PJ/ %< $3 0: 1R 1R 13 1'V
ILWKLXP PJ/ %< $3 0: 1R 1R 13 1'V
ILWKLXP PJ/ %< $3 0: 1R 1R 13 1'V
ILWKLXP PJ/ %< $3 0: 1R 1R 13 1'V
OHUFXU\ PJ/ %< $3 0: 1R 1R vV 13 1°
OHUFXU\ PJ/ %< $3 0: 1R 1R vV 13 1°'
OHUFXU\ PJ/ %< $3 0: 1R 1R vV 13 1'
OHUFXU\ PJ/ %< $3 0: 1R 1R vV 13 1'
OHUFXU\ PJ/ %< $3 0: 1R 1R vV 13 1'
OHUFXU\ PJ/ %< $3 0: 1R 1R vV 13 1'
OHUFXU\ PJ/ %< $3 0: 1R 1R 'V 13 1
OHUFXU\ PJ/ %< $3 0: 1R 1R 'V 13 1
OHUFXU\ PJ/ %< $3 0: 1R 1R 'V 13 1
OHUFXU\ PJ/ %< $3 0: 1R 1R 'V 13 1
OHUFXU\ PJ/ %< $3 0: 1R 1R 'V 13 1
OHUFXU\ PJ/ %< $3 0: 1R 1R 'V 13 1
OHUFXU\ PJ/ %< $3 0: 1R 1R 'V 13 1
ORO\EGHQXP PJ/ %< $3 0: 1R 1R 13 1'V
ORO\EGHQXP PJ/ %< $3 0: 1R 1R 13 1'V
ORO\EGHQXP PJ/ %< $3 0: 1R 1R 13 1'V
ORO\EGHQXP PJ/ %< $3 0: 1R 1R 13 1'V
ORO\EGHQXP PJ/ %< $3 0: 1R 1R 13 1'V
ORO\EGHQXP PJ/ %< $3 0: 1R 1R 13 1'V
ORO\EGHQXP PJ/ %< $3 0: 1R 1R 13 1'V
ORO\EGHQXP PJ / %< $3 0: 1R 1R 13 1'V
ORO\EGHQXP PJ/ %< $3 0: 1R 1R 13 1'V
ORO\EGHQXP PJ/ %< $3 0: 1R 1R 13 1'V
ORO\EGHQXP PJ/ %< $3 0: 1R 1R 13 1'V
ORO\EGHQXP PJ/ %< $3 0: 1R 1R PDOL1LW\QRU
ORO\EGHQXP PJ/ %< $3 0: 1R 1R 13 1'V
6HOHQLXP PJ/ %< $3 0: 1R 1R 13 1'V
6HOHQLXP PJ/ %< $3 0: 1R 1R 13 1'V
6HOHQLXP PJ/ %< $3 0: 1R 1R 13 1'V
6HOHQLXP PJ/ %< $3 0: 1R 1R 13 1'V
6HOHQLXP PJ/ %< $3 0: 1R 1R 13 1'V
6HOHQLXP PJ/ %< $3 0: 1R 1R 13 1'V
6HOHQLXP PJ/ %< $3 0: 1R 1R 13 1'V
6HOHQLXP PJ/ %< $3 0: 1R 1R 13 1'V
6HOHQLXP PJ/ %< $3 0: 1R 1R 13 1'V
6HOHQLXP PJ/ %< $3 0: 1R 1R 13 1'V
6HOHQLXP PJ/ %< $3 0: 1R 1R 13 1'V
6HOHQLXP PJ/ %< $3 0: 1R 1R 13 1'V
6HOHQLXP PJ/ %< $3 0: 1R 1R 13 1'V
7KDOOLXP PJ/ %< $3 0: 1R 1R 13 1'V
7KDOOLXP PJ/ %< $3 0: 1R 1R 13 1'V
7KDOOLXP PJ/ %< $3 0: 1R 1R 13 1'V
7KDOOLXP PJ/ %< $3 0: 1R 1R 13 1'V
7KDOOLXP PJ/ %< $3 0: 1R 1R 13 1'V
7KDOOLXP PJ/ %< $3 0: 1R 1R 13 1'V
7KDOOLXP PJ/ %< $3 0: 1R 1R \ 13 1
7KDOOLXP PJ/ %< $3 0: 1R 1R \ 13 1°
7KDOOLXP PJ/ %< $3 0: 1R 1R \2 13 1°



&RQILGHQFH ,QWHUYDOV $00 SHVXOW

30DQW %DUW\ 6REXWKHIID@&RDWD %DUYG $VENBHRG $0
&RQVWLWXHQW ~HOO 8SSHU /LP /RZHU /LP &RPSOLDGEB 1 _1'Vv 7UDQVIRUP $0SKD OHWKRG
7KDOOLXP PJ/ %< $3 0: 1R 1R 13 1'V
7KDOOLXP PJ/ %< $3 0: 1R 1R \ 13 1
7KDOOLXP PJ/ %< $3 0: 1R 1R \ 13 1
7KDOOLXP PJ/ %< $3 0: 1R 1R \ 13 1°



6DQLWDVE Y

PJ

6DQLWDVE Y

&RQVWLWXHQW $QWLPRQ\

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

1RQ 3DUDPHWULF &RQILGHQFH ,QWHUYDO
&RPSOLDQFH /LPLW LV QRW H[FHHGHG
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$QDO\VLVIEKE &RQILGHQ$M ,QWHUYDOV

30DQW %DUU\ &@RIPGWQ 6 R X WML Qu®E U\ $VK 3R

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

3DUDPHWULF DQG 1RQ 3DUDPHWULF 13 &RQILGHQFH ,Q
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&RQVWLWXHQW %D BLXOQP $QDO\VLS$O OSRBAGHQFH ,QWHUYDOV

30DQW %DUU\ &@RIPGWQ 6 R X WML Qu®E U\ $VK 3R

6DQLWDVE Y

6DQLWDVE Y

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

3DUDPHWULF DQG 1RQ 3DUDPHWULF 13 &RQILGHQ
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&RQVWLWXHQW $UWSEXQQF $QDO\VISO0 QRYILGHQFH ,QWHUYDOV

30DQW %DUU\ &@RIPGWQ 6 R X WKMD Qu®E U\ $VK 3R

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

1RQ 3SDUDPHWULF &RQILGHQFH ,QWHUYDO
&RPSOLDQFH /LPLW LV QRW H[FHHGHG
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&RQVWLWXHQW %HU\OOLXP
30DQW %DUU\

$QDO\VLM BX GERFH ,QWHEXY DOV
& @RIPGWQ 6 R X WKML Qu®E U\ $VK 3R



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

3DUDPHWULF DQG 1RQ 3DUDPHWULF 13 &RQILGHQFH ,Q
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6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\
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&RQVWLWXHQW &KURPLXP
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$QD OOV LY 5K GHROFIL ,QWHUYDOV
&@RIPGWQ 6 R X WKML Qu®E U\ $VK 3R
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30DQW %DUU\ &@RIPGWQ 6 R X WKMD Qu®E U\ $VK 3R

6DQLWDVE Y 6 DI IO BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\
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6DQLWDVE Y
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&RQVWLWXHQW &RPELQHG 5BGDORVLY 5XQ $0 9LHZ &RQILGHQFH ,QWHUYD
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PJ

6 DIQ IOW B N QARHVBIRDRIS B R B3 D Q\
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30DQW %DUU\ &@RIPGWQ 6 R X WKML Qu®E U\ $VK 3R
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&RQVWLWXHQ#QDEDAV 5XQ $0 9LHZ GRQFH ,QWHUYDOV

30DQW %DUU\ &@RIPGWQ 6 R X WKML Qu®E U\ $VK 3R

6DQLWDVE Y

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

3DUDPHWULF DQG 1RQ 3DUDPHWULF 13 &RQILGHQ
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&RQVWLWXHQW )OXRXIQGH $QDO\WOZ &RWILGHQFH ,QWHUYDOV
30DQW %DUU\ &@RIPGWQ 6 R X WKMD Qu®E U\ $VK 3R

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

1RQ 3SDUDPHWULF &RQILGHQFH ,QWHUYDO
&RPSOLDQFH /LPLW LV QRW H[FHHGHG
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6DQLWDVE Y
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&RQVWLWXHQW GBHOWQWVXPXQ $
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&RQVWLWXHQW OHWBEXQ\ $QDO\VL$0 &RBILGHQFH ,QWHUYDOV
30DQW %DUU\ &@RIPGWQ 6 R X WML Qu®E U\ $VK 3R
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9L#0Z &RQILGHQFH ,QWHUYDOV

30DQW %DUU\ &@RIPGWQ 6 R X WML Qu®E U\ $VK 3R
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30DQW %DUU\ &@RIPGWQ 6 R X WKMD Qu®E U\ $VK 3R

6 DI IO BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\
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&RQVWLWXHQW $QKID0YLXP5XQ $ G HQFIHH X WHRM D O V
30DQW %DUU\ &@RIPGWQ 6 R X WML Qu®E U\ $VK 3R



QGEHPL $QQX



, QWHUZHOO 3UHGLFWLRQ /LPLW 6LJQLILFDQW 5HVX

30DQW %DUU\ & GRPGW QB R X WIKMD Q%@E U\ $MK. GR/HG $0

&ROVWLWXHQW -HOO 8SSHU /LP /RZHU /LP ‘DWH 2EVHUY 6LJ %J 1_1'V ZUDQVIRUP $0SKD OHWKRG

%RURQ PJ/ %< $3 0: QD <HV QD 13QWHU 1'V Rl
%RURQ PJ / %< $3 0: QD <HV QD 13QWHU 1'V Rl
%RURQ PJ / %< $3 0: QD <HV QD 13QWHU 1'V  RI
%RURQ PJ / %< $3 0: D Q <HV QD QWHU 1'V  RI
%RURQ PJ / %< $3 0: QD <HV QD 3 ,QWHU 1'V Rl
&DOFLXP PJ / %< $3 0: QD <HV QD 3 ,@QWHU QRUPDOLW\
&DOFLXP PJ / %< $3 0: QD <HV QD 3 ,@QWHU QRUPDOLW\
&DOFLXP PJ/ %< $3 0: D Q <HV QD 3 IQWHU QRUPDOLW\
&DOFLXP PJ / %< $3 0: QD <HV QD 3 ,@QWHU QRUPDOLW\
&DOFLXP PJ / %< $3 0: QD <HV QD 3 ,@QWHU QRUPDOLW\
&DOFLXP PJ / %< $3 0: QD <HV QD 13 ,QWHU QRUPDOLW\
&DOFLXP PJ / %< $3 0: QD <HV QD 13 ,QWHU QRUPDOLW\
&DOFLXP PJ / %< $3 0: QD <HV QD 13 ,QWHU QRUPDOLW\
&DOFLXP PJ / %< $3 0: QD <HV QD 13 ,QWHU QRUPDOLW\
&DOFLXP PJ/ %< $3 0: QD <HV QD 13 ,QWHU QRUPDOLW\
&DOFLXP PJ / %< $3 0: QD <HV QD 13 ,QWHU QRUPDOLW\
&DOFLXP PJ/ %< $3 0: QD <HV QD 13 ,QWHU QRUPDOLW\
&KORULGH PJ / %< $3 0: QD <HV VTUW | 3DUDP ,QWHU RI
&KORULGH PJ / %< $3 0: QD <HV VTUW | 3DUDP ,QWHU RI
&KORULGH PJ / %< $3 0: QD <HV VTUW | 3DUDP ,QWHU RI
&KORULGH PJ / %< $3 0: QD <HV VTUW [ 3DUDP ,QWHU RI
&KORULGH PJ / %< $3 0: QD <HV VTUW | 3DUDP ,QWHU RI
&KORULGH PJ / %< $3 0: QD <HV VTUW [ 3DUDP ,QWHU RI
&KORULGH PJ / %< $3 0: QD <HV VTUW | 3DUDP ,QWHU RI
&KORULGH PJ / %< $3 0: QD <HV VTUW | 3DUDP ,QWHU RI
&KORULGH PJ / %< $3 0: QD <HV VTUW | 3DUDP ,QWHU RI
&KORULGH PJ / %< $3 0: QD <HV VTUW | 3DUDP ,QWHU RI
&KORULGH PJ / %< $3 0: QD <HV VTUW [ 3DUDP ,QWHU RI
&KORULGH PJ / %< $3 0: QD <HV VTUW [ 3DUDP ,QWHU RI

7'6 PJ/ %< $3 0: QD <HV 1R 3DUWDWPHU  RI

7'6 PJ |/ %< $3 0: QD <HV 1R 3DUWDWPHU  RI

7'6 PJ |/ %< $3 0: QD <HV 1R 3DUWDWPHU  RI

7'6 PJ/ %< $3 0: QD <HV 1R 3DUWDWPHU  RI

7'6 PJ/ %< $3 0: QD <HV 1R 3DUWDWPHU  RI

7'6 PJ/ %< $3 0: QD <HV 1R 3DQWRU RI

7'6 PJ/ %< $3 0: QD <HV 1R 3DQWRU RI

7'6 PJ/ %< $3 0: QD <HV 1R 3PQWRU Rl

7'6 PJ/ %< $3 0: QD <HV 1R 3PQWRU Rl

7'6 PJ/ %< $3 0: QD <HV 1R 3PQWRU Rl

7'6 PJ/ %< $3 0: QD <HV 1R 3PQWRU Rl

7'6 PJ [ %< $3 0: QD <HV 1R 3DQWRU  RI



, QWHUZHOO 3UHGLFWLRQ /LPLW $00O 5HVXOWYV

30DQW %DUU\ & GRPGW QB R X WIKMD Q%@E U\ $MK. GR/HG $0

&ROVWLWXHQW ZHOO 8SSHU /LP /RZHU /LP ‘DWH 2EVHUY 6LJ %J 1_1'V 7ZUDQVIRUP $0SKD OHWKRG

%RURQ PJ / %< $3 0: QD <HV QD 13QWHU 1'V Rl
%RURQ PJ / %< $3 0: QD 1 1R QD 13QWHU 1'V Rl
%RURQ PJ / %< $3 0: QD 1 1R QD 13QWHU 1'V Rl
%RURQ PJ / %< $3 0: QD 1 1R QD 13QWHU 1'V Rl
%RURQ PJ / %< $3 0: QD <HV QD 13QWHU 1'V  RI
%RURQ PJ / %< $3 0: QD <HV QD 13QWHU 1'V  RI
%RURQ PJ / %< $3 0: D Q <HV QD QWHU 1'V  RI
%RURQ PJ / %< $3 0: QD 1 1R QD 3a,QWHU 1'V  RI
%RURQ PJ / %< $3 0: QD 1 1R QD 3a,QWHU 1'V  RI
%RURQ PJ / %< $3 0: QD 1 1R QD 3a,QWHU 1'V  RI
%RURQ PJ / %< $3 0: QD 1 1R QD 3, QWHU 1'V  RI
%RURQ PJ / %< $3 0: QD 1 1R QD 3,QWHU 1'V Rl
%RURQ PJ / %< $3 0: QD <HV QD 3 ,QWHU 1'V  RI
&DOFLXP PJ/ %< $3 0: QD <HV QD 3 ,QWHU QRUPDOLW\
&DOFLXP PJ/ %< $3 0: QD <HV QD 3 ,QWHU QRUPDOLW\
&DOFLXP PJ/ %< $3 0: QD 1R QD 1QWHU QRUPDOLW\
&DOFLXP PJ/ %< $3 0: D Q <HV QD 3 IQWHU QRUPDOLW\
&DOFLXP PJ / %< $3 0: QD <HV QD 3 ,QWHU QRUPDOLW\
&DOFLXP PJ/ %< $3 0: Q D <HV QD 3 ,QWHU QRUPDOLW\
&DOFLXP PJ/ %< $3 0: QD <HV Q D 13 ,QWHU QRUPDOLW\
&DOFLXP PJ/ %< $3 0: QD <HV QD 13 ,QWHU QRUPDOLW\
&DOFLXP PJ/ %< $3 0: QD <HV Q D 13 ,QWHU QRUPDOLW\
&DOFLXP PJ/ %< $3 0: QD <HV QD 13 ,QWHU QRUPDOLW\
&DOFLXP PJ/ %< $3 0: QD <HV QD 13 ,QWHU QRUPDOLW\
&DOFLXP PJ/ %< $3 0: QD <HV QD 13 ,QWHU QRUPDOLW\
&DOFLXP PJ/ %< $3 0: QD <HV QD 13 ,QWHU QRUPDOLW\
&KORULGH PJ / %< $3 0: QD <HV VTUW [ 3DUDP ,QWHU RI
&KORULGH PJ/ %< $3 0: QD <HV VTUW | 3DUDP ,QWHU RI
&KORULGH PJ / %< $3 0: D Q 1R VTUW [ 3DUDP ,QWHU RI
&KORULGH PJ/ %< $3 0: QD <HV VTUW | 3DUDP ,QWHU RI
&KORULGH PJ/ %< $3 0: QD <HV VTUW | 3DUDP ,QWHU RI
&KORULGH PJ/ %< $3 0: QD <HV VTUW | 3DUDP ,QWHU RI
&KORULGH PJ / %< $3 0: QD <HV VTUW [ 3DUDP ,QWHU RI
&KORULGH PJ / %< $3 0: QD <HV VTUW [ 3DUDP ,QWHU RI
&KORULGH PJ / %< $3 0: QD <HV VTUW [ 3DUDP ,QWHU RI
&KORULGH PJ / %< $3 0: QD <HV VTUW [ 3DUDP ,QWHU RI
&KORULGH PJ / %< $3 0: QD <HV VTUW [ 3DUDP ,QWHU RI
&KORULGH PJ / %< $3 0: QD <HV VTUW [ 3DUDP ,QWHU RI
&KORULGH PJ / %< $3 0: QD <HV VTUW [ 3DUDP ,QWHU RI
JOXRULGH PJ/ %< $3 0: QD 1 1R QD 13 ,QWHU 1'V Rl
JOXRULGH PJ / %< $3 0: QD 1 1R QD 13 ,QWHU 1'V Rl
JOXRULGH PJ / %< $3 0: QD 1 1R QD 13 ,QWHU 1'V Rl
JOXRULGH PJ / %< $3 0: QD 1 1R QD 13 ,QWHU 1'V Rl
JOXRULGH PJ / %< $3 0: QD 1 1R QD 13 ,QWHU 1'V Rl
JOXRULGH PJ / %< $3 0: QD 1 1R QD 13 ,QWHU 1'V Rl
JOXRULGH PJ / %< $3 0: D Q 1 1R QD 13 ,QWHU 1'V Rl
JOXRULGH PJ / %< $3 0: D Q 1 1R QD 13 ,QWHU 1'V Rl
JOXRULGH PJ / %< $3 0: D Q 1 1R QD 13 ,QWHU 1'V Rl
JOXRULGH PJ / %< $3 0: D Q 1 1R QD 13 ,QWHU 1'V Rl
YOXRULGH PJ / %< $3 0: D Q 1 1R QD 13 ,QWHU 1'V Rl



, QWHUZHOO 3UHGLFWLRQ /LPLW $00 5HVXOWYV

30DQW %DUU\ & GRPGW QB R X WIKMD Q%@E U\ $MK. GR/HG $0

&ROVWLWXHQW -HOO 8SSHU /LP /RZHU /LP ‘DWH 2EVHUY 6LJ %J 1_1'V ZUDQVIRUP $0SKD OHWKRG

YOXRULGH PJ / %< $3 0: D Q 1R QD 13 ,QWHU 1'V  RI
YJOXRULGH PJ / %< $3 0: D Q 1 1R QD 13 ,QWHU 1'V Rl
6XOIDWH PJ / 0%< $3 QD 1 1R QD 13 ,QWHU QRUPDOLW\
6XOIDWH PJ / 0%< $3 QD 1 1R QD 13 ,QWHU QRUPDOLW\
6XOIDWH PJ / 0%< $3 QD 1 1R QD 13 ,QWHU QRUPDOLW\
6XOIDWH PJ / 0%< $3 QD 1 1R QD 13 ,QWHU QRUPDOLW\
6XOIDWH PJ / 0%< $3 QD 1 1R QD 13 ,QWHU QRUPDOLW\
6XOIDWH PJ / 0%< $3 QD 1 1R QD 13 ,QWHU QRUPDOLW\
6XOIDWH PJ / %< $3 0: D Q 1 1R QD 13 ,QWHU QRUPDOLW\
6XOIDWH PJ / %< $3 0: D Q 1 1R QD 13 ,QWHU QRUPDOLW\
6XOIDWH PJ / %< $3 0: D Q 1 1R QD 13 ,QWHU QRUPDOLW\
6XOIDWH PJ/ %< $3 0: D Q 1 1R QD 13 ,QWHU QRUPDOLW\
6XOIDWH PJ / %< $3 0: D Q 1 1R QD 13 ,QWHU QRUPDOLW\
6XOIDWH PJ / %< $3 0: D Q 1 1R QD 13 ,QWHU QRUPDOLW\
6XOIDWH PJ / %< $3 0: D Q 1 1R QD 13 ,QWHU QRUPDOLW\
7'6 PJ/ %< $3 0: QD <HV 1R 3DUDWPHU  RI

7'6 PJ/ %< $3 0: QD <HV 1R 3DUWDWPHU  RI

7'6 PJ/ %< $3 0: QD 1R 1R 3DUDPHU RI

7'6 PJ/ %< $3 0: QD <HV 1R 3DUDWPHU  RI

7'6 PJ/ %< $3 0: QD <HV 1R 3DUDWPHU  RI

7'6 PJ/ %< $3 0: QD <HV 1R 3DUDWPHU  RI

7'6 PJ/ %< $3 0: QD <HV 1R 3DQWRU  RI

7'6 PJ/ %< $3 0: QD <HV 1R 3DQWRU  RI

7'6 PJ/ %< $3 0: QD <HV 1R 3DQWRU  RI

7'6 PJ/ %< $3 0: QD <HV 1R 3DQWRU  RI

7'6 PJ/ %< $3 0: QD <HV 1R 3DQWRU  RI

7'6 PJ/ %< $3 0: QD <HV 1R 3DQWRU  RI

7'6 PJ/ %< $3 0: QD <HV 1R 3DQWRU RI



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\

+ROORZ V\PEROV LQGLFDWH FHQVRUHG YDOXHV
([FHHGV /LPLW %< $3 0: %< $3 0BUHGLFWLRQ /LPLW ([FHHGV /LPLW %< $3 0: %< $3 0BUHGLFWLRQ /LPLW
%< $3 0: %< $3 0: %< $! %< $3 0: %< $3 0: %< $3
,QWHUZHOO 1RQ SDUDPHWULF ,QWHUZHOO 1RQ SDUDPHWULF
* %< $3 0 * %< $3 0:
v %< $3 0 v %< $3 0
S
* %< $3 0: Y \- M\v P %< $3 0:
A . ™ %< $3 0: 1 M ™ %< $3 0:
- 7\ pa v ° %< $3 0 - . T ° %< $3 0
B - - 1
o Tox=r. D Q o ———e———4¢
v W v %< $3 0 v %< $3 0:
9 oo |
= * %< $3 0 b H:ﬁ: * %< $3 0
| 0 0 r | 0
®  %<$30 ‘Eﬁ"ﬁﬁé/ ® %< $3 0:
A %< $3 0 Y s | | A %< $3 0:
A A ol o 2 & DS & v S @ r'S
T S S s S— * +
/LPLW /LPLW
1RQ SDUDPHWULF WHVW XVHG LQ OLH EHFID bl DPHQWWRERHISG E B \W DPWH. RQOOEPEMI UR X Q G 1RQ SDUDPHWULF WHVW XVHG LQ OLHEHFIDSYHDW KW 8 KD SIUHG LIFOWN. R@ WREPOQWW\ W
YDOXHV Q ZHUBLPHQV RUHBPKRVW UHFHOW SGIGRDW ISBIU FRQVWLWXHQW DOSKD WR EH QRQ QRUPDO DW WKH DO SKDEDHNHOR X QL® MDD @ XHWL J QWX IR SHU FRQVV
FRPSDULVRQ DOSKD RI &RIPESDVW L QJ SRLQWV WR O ,QGLYLGXDO FRPSDULVRQ DOSKDSDULQJ SRILQW W& RWR OLPLW
&RQVWLWXHQW %BXRQ $QDO\ViO PRWHUZHOO 3/V &RQVWLWXHQW &DOFLXP $QDO\VLV 5X@WHUZHOO 359 9LHZ
30DQW %DUU\ & ARG WQ B R X WKMD Q%d® U\ $VK 3R 30DQW %DUU\ & @RIPGWQ 6 R X WKHD Qu@® U\ $VK 3R
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\
+ROORZ V\PEROV LQGLFDWH FHQVRUHG YDOXHV
([FHHGV /LPLW %< $3 0: %< $3 0BUHGLFWLRQ /LPLW LWKLQ /LPLW BUHGLFWLRQ /LPLW
%< $3 0: %< $3 0: %< $3
,QWHUZHOO 3DUDPHWULF ,QWHUZHOO 1RQ SDUDPHWULF
* %< $3 0: <* %< $3 0:
'\ /&&./ﬁ\l v %< $3 0 M e en o
f\‘ i * %< $3 0: - %< $3 0:
= —a—
n %< $3 0: | | %< $3 0:
4
- L\[./. ° %< $3 0 - ° %< $3 0
bl bl “
o z \ |
ﬂlﬁ: % v | I ' Y %<$30
y * L * %< $3 0
J l u | [ | < $3 0
. ] Wﬁ% o %<s3o
/¢¢ oo Se—o— /| o N Yy —T—— A %< $3 0
< vy |
/LPLW /ILPLW
%DFNJURXQG 'DWD 6XP P\DIUD EB VUHRR W QW UDHDQR U P DAW.R Q' H Y Q 1RUPDOLW\ 1RQ SDUDPHWULF WHVW XVHG LQ OLH K HFIDS Y H DFPHHQWURLUARHESMBES W DWHI[ERL &L PV VK L J K H
WHVW 6KDSLUR :LON #DOSKD FDOFXODWHISSD FUEWLEDO RI HYHQW RI EDFNJURXQG YDOXHV 1'V  $Q@PKDO SHU FRQQGILWGK@W BRPSDULVRQ I
DOSKD 5HSRUW DOSKD VR@ BIOSIKDXDO FRPSDERPSDULQJ SRLQWV WR O RI &RPSDULQJ SRLQWV WR OLPLW
&RQVWLWXHQW &KORULGH $QDO\VLV 5@ HUZHOO 3/\60 9LHZ &RQVWLWXHQW )OXRULGH $QDO\WLV 5@ HUZHOO 3/%0 9LH:

30DQW %DUU\ &@RIPGWQ 6 R X WML Qu®E U\ $VK 3R 30DQW %DUU\ &@RIPGWQ 6 R X WML Qu®E U\ $VK 3R



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\
+ROORZ V\PEROV LQGLFDWH FHQVRUHG YDOXHV
LWKLQ /LPLW BUHGLFWLRQ /LPLW ([FHHGV /LPLW %< $3 0: %< $3 0BUHGLFWLRQ /LPLW
%< $3 0: %< $3 0: %< $3
,QWHUZHOO 1RQ SDUDPHWULF ,QWHUZHOO 3DUDPHWULF
O * %< $3 0: < %< $3 0:
v %< $3 0 v %< $3 0
]\ & %<s$30: <W*\o/*’/‘\\¢ & %<s$30:
n %< $3 0: y | | %< $3 0:
>
- / \ ° %< $3 0 - s / ° %< $3 0
- ~ 0] - ;—/y\_
o o e L o
/ \ v %< $3 0: _'\v.,/" \d’] v
* %< $3 0 - *
/ \ u ' 0 l_.‘\!rl—l\llf—‘.‘\l——‘ u
° %< $3 0: °
/L.‘.AJ: 4 \ F A %< $3 0: ¥ y — A v A
Am%"% |;I V—e
/ILPLW /ILPLW
1RQ SDUDPHWULF WHVW XVHG LQ OLHEHFIDSDHDW KMW 8 KD SIUHG LIFOWN. R® WRPQWW\ WHVW VK %DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WGLRHPDO LWD\RWIR/ W OB #DOSKD
WR EH QRQ QRUPDO DW WKH DOSKDEDFNHORXQ® MWD QXHRWLIKHVWIRM  $QQXDO SHU FDOFXODWHG FULWLFDO .DBBD HYHQW DOBSKD 5HSRUW D
FRQVWLWXHQW DOSKD ,QGLYLGXDO RRPSDGRPRBQ® WAEKD SRLQWY WR OLPLW ,QGLYLGXDO FRPSDULVRQ DOSKD SRLQWV WRPGSDRILGJ
&RQVWLWXHQW 6X0aR@H $QDO\I0 ,DIWHUZHOO 3/V &RQVWLWXHQW 7'BQ $QDO\VLUS 9LHHUDMOO 3/V

30DQW %DUU\ &@RIPGWQ 6 R X WML Qu®E U\ $VK 3R 30DQW %DUU\ &@RIPGWQ 6 R X WKML Qu®E U\ $VK 3R



, QWUDZHOO 3UHGLFWLRQ /LPLW 6LJQLILFDQW 5HVX

30DQW %DUU\ & GRPGW QB R X WIKMD Q%@E U\ $MK. GR/HG $0
&ROVWLWXHQW ‘HOO 8SSHU /LP JRZHU /LP ‘DWH 2EVHUY 6LJ %J 1_1'V 7UDQVIRUP $OSKD OHWKRG

S+ S+ %< $3 0: <HV 1R 3bMWwWUD R



, QWUDZHOO 3UHGLFWLRQ /LPLW $00O 5HVXOWYV

30DQW %DUU\ & GRPGW QB R X WIKMD Q%@E U\ $MK. GR/HG $0

&ROVWLWXHQW ~HOO 8SSHU /LP /RZHU /LP '‘DWH 2EVHUY 6LJ %J 1_1'V 7UDQVIRUP $0OSKD OHWKRG

S+ S+ %< $3 0: 1R 1R 3DUDR DQ RI
S+ S+ %< $3 0: 1R 1R 3buDP , QWU
S+ S+ %< $3 0: 1R Q D 13 ,QQ\RUPDOLW\
S+ S+ %< $3 0: 1R 1R 3IDUR DQ RI
S+ S+ %< $3 0: 1R 1R 3IDUR DQ RI
S+ S+ %< $3 0: 1R 1R 3DUDD , QRM
S+ S+ %< $3 0: 1R 1R 3DUWR DQ RI
S+ S+ %< $3 0: 1R 1R 3DUWR DQ RI
S+ S+ %< $3 0: 1R 1R 3DUWRDQ RI
S+ S+ %< $3 0: 1R 1R 3IDWMWUD R
S+ S+ %< $3 0: 1R 1R 3D @MPU D R1
S+ S+ %< $3 0: 1R 1R 3D @MPU D R1
S+ S+ %< $3 0: <HV 1R 3D,QDdWU D R
S+ S+ %< $3 0: 1R 1R 3D @MPU D R1
S+ S+ %< $3 0: 1R 1R 3DuWRDQ RI
S+ S+ %< $3 0: 1R 1R 3DuUWRDQ RI



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 /LPLWV BUHGLFWLRQ /LPLW LWKLQ /LPLWV BUHGLFWLRQ /LPLW

,QWUDZHOO 3DUDPHWULF ,QWUDZHOO 3DUDPHWULF

%< $3 0:

| | n %< $3 0:
[z = =i ==« mmam——————— 1
EDFNJURXQG P EDFNJURXQG
%< $3 0: %< $3 0:
* FRPSOLDQFH * FRPSOLDQFH
ILPLW /ILPLW
+ +
1%} 1%}
ILPLW /ILPLW
%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WGARUPDOLW\ WRIVW 6KDSLUR :LON #DOSKD %DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WGLRHFDO LWDS@QUR/ W OB #DOSKD
FDOFXODWHG FULWLFDO _DBBD HYHQW DOBKD 5HSRUW DOSKD FDOFXODWHG FULWLFDO _DBBD HYHQW DOBKD 5HSRUW D
&ROVWLWXHQW S+ $QDO\VLHW5XQLHZ . QWUDZHOO &ROVWLWXHQW S+ $QDO\VLSW5XQLHZ . WUDZHOO
30DQW %DUU\  &@RPGWQ6 R X WKMD Qud® U\ $VK 3R 30DQW %DUU\  &@RPGWQ6 R X WKMD Qud® U\ $VK 3R
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 /LPLWV BUHGLFWLRQ /LPLW LWKLQ /LPLWV BUHGLFWLRQ /LPLW
,QWUDZHOO 1RQ SDUDPHWULF ,QWUDZHOO 3DUDPHWULF
%< $3 0: %< $3 0:
L EDFNJURXQG | L EDFNJURXQG
- %< $3 0: %< $3 0:
— * FRPSOLDQFH 1 * ~ . FRPSOLDQFH
/ILPLW ILPLW
+ +
1%} 1%}
/ILPLW ILPLW
1RQ SDUDPHWULF WHVW XVHG LQ OLHEHFIDSYHDW KMW 6 KD SILUHG LIEGW. R® WRFPOQWW\ WHVW VK %DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WGLRHP DO IKD\S@WHRY W.OB8 #DOSKD
WR EH QRQ QRUPDO DW WKH D O S KQGOBIR HIOV W/ IRA L WE/D B N HURIXXKG! VW DX HV ~ :HOO FRQV\ FDOFXODWHG FULWLFDO _DBBD HYHQW DOBKD 5HSRUW D
DQQXDO DOSKD ,QGLYLGXDO FRPSBULVRQ DOSKD
&ROVWLWXHQW S+ $QDO\VLSW5XQLHZ . QWUDZHOO &ROVWLWXHQW S+ $QDO\VLSW5XQLHZ . WUDZHOO

30DQW %DUU\ &@RIPGWQ 6 R X WML Qu®E U\ $VK 3R 30DQW %DUU\ &@RIPGWQ 6 R X WML Qu®E U\ $VK 3R



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 /LPLWV BUHGLFWLRQ /LPLW LWKLQ /LPLWV BUHGLFWLRQ /LPLW

,QWUDZHOO 3DUDPHWULF ,QWUDZHOO 3DUDPHWULF

%< $3 0: %< $3 0:
EEie—aa——aaa L EDFNJURXQG .ﬁ_.l_.:.!ﬂ — — > u EDFNJURXQG
%< $3 0: %< $3 0:
* FRPSOLDQFH * FRPSOLDQFH
ILPLW /ILPLW
+ +
1%} 1%}
ILPLW ILPLW
%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WGARUPDOLW\ WRIVW 6KDSLUR :LON #DOSKD %DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WGLRHP DO KD\S@WHRY W.OB8 #DOSKD
FDOFXODWHG FULWLFDO _DBBD HYHQW DOBKD 5HSRUW DOSKD FDOFXODWHG FULWLFDO _DBBD HYHQW DOBKD 5HSRUW D
&ROVWLWXHQW S+ $QDO\VLHW5XQLHZ . QWUDZHOO &ROVWLWXHQW S+ $QDO\VLSW5XQLHZ . WUDZHOO
30DQW %DUU\  &@RWGWQ'SR X WHHD Qu@® U\ $VK 3R 30DQW %DUU\  &@RPGWQ6 R X WKMD Qud® U\ $VK 3R
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 /LPLWV BUHGLFWLRQ /LPLW LWKLQ /LPLWV BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF ,QWUDZHOO 3DUDPHWULF
%< $3 0: %< $3 0:
[ = = — e = i ——— — —— ¢ | EDFNJURXQG —l—eg——REa—— = [ | EDFNJURXQG
%< $3 0: %< $3 0:
* FRPSOLDQFH * FRPSOLDQFH
ILPLW ILPLW
+ +
1%} 1%}
ILPLW ILPLW
%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WGARUPDOLW\ WRIVW 6KDSLUR :LON #DOSKD %DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WGARUPDOLW\ WRVW 6KDSLUR :LON #DOS
FDOFXODWHG FULWLFDO _DBBD HYHQW DOBKD 5HSRUW DOSKD FDOFXODWHG FULWLFDO _DBBD HYHQW DOBKD 5HSRUW D
&ROVWLWXHQW S+ $QDO\VLSW5XQLHZ . QWUDZHOO &ROVWLWXHQW S+ $QDO\VLSW5XQLHZ . WUDZHOO

30DQW %DUU\ &@RIPGWQ 6 R X WML Qu®E U\ $VK 3R 30DQW %DUU\ &@RIPGWQ 6 R X WML Qu®E U\ $VK 3R



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

LWKLQ /LPLWV BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF

%< $3 0:

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

LWKLQ /LPLWV BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF

%< $3 0:
[= = — = — = - ==—————.. n EDFNJURXQG ExE—ii—aagy 5 —— | EDFNJURXQG
%< $3 0: %< $3 0:
* FRPSOLDQFH * FRPSOLDQFH
ILPLW ILPLW
+ +
1%} 1%}
ILPLW ILPLW
%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WGARUPDOLW\ WRIVW 6KDSLUR :LON #DOSKD %DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WGARUPDOLW\ WRVW 6KDSLUR :LON #DOS
FDOFXODWHG FULWLFDO _DBBD HYHQW DOBKD 5HSRUW DOSKD FDOFXODWHG FULWLFDO _DBBD HYHQW DOBKD 5HSRUW D
&ROVWLWXHQW S+ $QDO\VLHW5XQLHZ . QWUDZHOO &ROVWLWXHQW S+ $QDO\VLSW5XQLHZ . WUDZHOO
30DQW %DUU\ &ARPGWQ 6 R XKML Q@@ U\ $VK 3R 30DQW %DUU\ &ARPGWQ B R XKML Q@& U\ $VK 3R
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 /LPLWV BUHGLFWLRQ /LPLW LWKLQ /LPLWV BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF ,QWUDZHOO 3DUDPHWULF
%< $3 0: %< $3 0:
[ s o= i == m mx === L EDFNJURXQG [ = = i === = —— L EDFNJURXQG
%< $3 0: %< $3 0:
* FRPSOLDQFH * FRPSOLDQFH
ILPLW ILPLW
+ +
1%} 1%}
ILPLW ILPLW
%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WGARUPDOLW\ WRIVW 6KDSLUR :LON #DOSKD %DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WGARUPDOLW\ WRVW 6KDSLUR :LON #DOS
FDOFXODWHG FULWLFDO _DBBD HYHQW DOBKD 5HSRUW DOSKD FDOFXODWHG FULWLFDO _DBBD HYHQW DOBKD 5HSRUW D

&RQVWLWXHQW S+ $QDO\VIS05XQLHZ ,YWUDZHOO &RQVWLWXHQW S+ $QDO\VIS05XQLHZ ,YWUDZHOO
30DQW %DUU\ &@RIPGWQ 6 R X WML Qu®E U\ $VK 3R 30DQW %DUU\ &@RIPGWQ 6 R X WML Qu®E U\ $VK 3R



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 /LPLWV BUHGLFWLRQ /LPLW LWKLQ /LPLWV BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF ,QWUDZHOO 3DUDPHWULF
%< $3 0: %< $3 0:
EEE—-— L} EDFNJURXQG m ¥ v u EDFNJURXQG
%< $3 0: %< $3 0:
* FRPSOLDQFH * FRPSOLDQFH
ILPLW ILPLW
+ +
1%} 1%}
ILPLW ILPLW
%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WGARUPDOLW\ WRIVW 6KDSLUR :LON #DOSKD %DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WGARUPDOLW\ WRVW 6KDSLUR :LON #DOS
FDOFXODWHG FULMSSD O F 2z RI' HYHQW DOSKM® DOSKD 5HSRU FDOFXODWHG FULWLFDO _DBBD HYHQW DOBKD 5HSRUW D
&ROVWLWXHQW S+ $QDO\VLHW5XQLHZ . QWUDZHOO &ROVWLWXHQW S+ $QDO\VLSW5XQLHZ . WUDZHOO
30DQW %DUU\  &@RWGWQ'SR X WHHD Qu@® U\ $VK 3R 30DQW %DUU\  &@RPGWQ6 R X WKMD Qud® U\ $VK 3R
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 /LPLWV BUHGLFWLRQ /LPLW LWKLQ /LPLWV BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF ,QWUDZHOO 3DUDPHWULF
%< $3 0: - - %< $3 0:
[2s = i === ™ mx= L) EDFNJURXQG [= == = = = — ==m_ * u EDFNJURXQG
%< $3 0: %< $3 0:
* FRPSOLDQFH * FRPSOLDQFH
ILPLW ILPLW
+ +
1%} 1%}
/ILPLW /ILPLW
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