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,1752'8&7,21

OF(OKDQQH\ /LPLWHG ZDV UHWDLQHG E\ WKH 6BWUDWKFRQD 5HJLRQDO 'LVWULFW
IRU WKH 6DOPRQ DQG :KLWH 5LYHUV 7KW RJABRWWVKBIVUEHTKQ USHPHQORS RG WKH 11
OLWLJDWLRQ 3URJUDP 1'03 6WUHDP V WEMKEWRKDGG\DWRKQEHSRWWHIULQJ WKH
WR ILOO RXW WKH 5LVN $VVHVVPHQW , @ HRHMW DWMKLR Q HFPLSLO-DPMIKD We\E Wi RDSMGJ V X H 1
IXQGLQJ ,Q DGGLWLRQ WR WKH 1'03 UHTXLUHPHQWY LW LV DOVR LQWHQGHG W
ZKHQ GHYHORSLQJ WKHLU RZQ LQLWLDWHEBBW\L\ SOPRIQAD B PHYSKEFL GWRI SD6 V\\
IRU IXWXUH LQYHVWLJDWLRQV RU PLWLJDWLRQ DQG ODQG XVH SODQQLQJ

6&23( 2) :25.

7KLV SURMHFW ZDV FRPSOHWHG XWLOLJLQJ IXQGLQJ IURP 1DWLRQDO 'LVDVWHU
LQFUHDVLQJ GLVDVWHU ULVNV DQG FRVWQYWXW IXRY H U QPIHIO. RRQ KIYGIDGID YLH \H D
7KH 1'03 DGGUHVVHV IORRG ULVNV DQG FRVWV DQG EXLOGYV WKH IRXQGDWLRQ |
UHGXFH WKH HIIHFWV RI IORRG HYH Q®IVQLDGG IV KW \WOEXOU N K BIGEW K 6DAB WY $SULO
ERG\ RI NQRZOHGJH RQ IORRG ULVNV L@ EP@DE DORKRG PQ WH VWLRORRBOWDY LW LH
GHYHORSLQJ D ZLGHU XQGHUVWDQGLQJIRFWQRRG UWV NV WLRE HPSORWHIL BV W R
IORRGLQJ

)XQGLQJ IRU WKH 1'03 LV DOORFDWHGWR UHFLSLHQWY YLD IRXU VWUHDP

6WUHDP 5LVN $VVBVURFHGMW IXQGLQJ IRU WKH FRPSOHWUR QCRRWG. YN VONWY HB\L\WN
DVVHVVPHQWY DUH WKH IRXQGDWLRQEA8WAWUHISY NQDG VWY VW HQ WP\L V¥ L ODWLLARHQ W L I\
SRWHQWLDO LPSDFWV DQG FRPPXQLW\ DQG LQIUDVWUXFWXUH YXOQHUDELOLWL

BWUHDP )ORRG SDBYLGHY IXQGLQJ IRU WKH GHYHOR SPRIRG IDEE R$JIPRE B URILS
LGHQWLILHY WKH ERXQGDULHV RI D SBW IDQ\E LOION HIOR K® RIY HD@QW ED/GI E R @WH G W
VSHFLILF LPSDFWV RI D IORRG HYHQWHRWY VWUXFWXUHV SHRSOH DQG DVV

BWUHDP OLWLJDWLRURIQOGAQYURQPGLQJ IRU WKH GHYHORSPHQW DQG RU PRGHU
DGGUHVV IORRG ULVNV $ FRPSUHKHQVLYH PLWLJDWLRQ SODQ DOORZV DSSOLFC
VROXWLRQV E\ FOHDUO\ RXWOLQLQJXLWKHVS GIDRH ¥ VRHE G HREAWLSHVYV NWM L DHFOWLQHY D
UHVSRQVLELOLWLHYV

6WUHDP I1RQ VWUXFWRUIFO O GVEBRFWRIURU HEWRYDBHWROPXQGLQJ IRU RWKHU Q
DQG VPDOO VFDOH VWUXFWXUDO GLYBVSWUHRMAEWNMIRPRARR SQRONHFN B FNWALIRIQE V X
RI VWRUP FXOYHUWY RU SURMHFWYV WEKRDIFWALYHRYX H UBIRRIQ WHY L RIUHRBRIFW LHD WL Q

7KH 6FRSH RI :RUN IRU WKLV DVVLJQPHQAWZRHWNUHKHY WWHSRVUIW D/XPRRQGHY WKH
EDVLV IRU WKH FRPSOHWHG 5%$,7 DQG 6 VOWHNDHG 5%SB Q VFIDWLARXEG HHEKH G RBSHQGL

6DOPRQ DQG :KLWH SULWN BV V)ID\RRRGH Q W 3DJH

BUHSDUHG IRU 6WUDWKMRQFWHIORQBRDXQ .RRSPDQ 3URWHFWLYH 6HUYLFHV &RRUGLQDYV
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7KH ULVN DVVHVVPHQW UHOLHV RQ H[LVWLQJ LQIRUPDWLRQ LQFOXGLQJ DQHFG
WKH FRPPXQLW\ 7KLV LQIRUPDWLRQ LV FRPELQHG ZLWK RWKHU H[LVWLQJ LQIR!
\HDU IORRGSODLQ PDSSLQJ OLQLVWU\ Rl (QYLURQPHQW KLVWRULFDO UHFRUGYV
GHWHUPLQH WKH ULVN RI IORRGLQJ WR WKH FRPPXQLW\

JORRGSODLQ PRGHOOLQJ IRU WKH \HDU HYHQW ZDV XQGHUWDNHQ LQ 7KL
9LOODJH RI 6D\ZDUG EXW FRYHUV WKH &DWZEDB8 RD®W®H\ YLLPPGIIBLD WG\ BTV LV IR L
DQG WKH FRPSOHWLRQ RI WKH 5%,7 KRR GIKHUEDRbIG RMHDQKLAGRRIUDLG D@ IIPUP D W |
DQG FRPPXQLW\ PHPEHUYV

7KH 5HJLRQDO 'LVWULFW KDYH SUHYLRXVO\ PDSSHG DQ DSSUR[LPDWH H[WHQW |
WKH DQDO\VLV RI IORRG ULVN

38%/,& &2168/7%$7,21

&RPPXQLW\ HQJDJHPHQW VHVVLRQV ZHUH KHW® RIQJDJGGZLWHKFHPEEHHUYV RI WKH
UHJDUGLQJ IORRGLQJ WKDW KDV EHHQ H[SHULHQFHG LQ WKH SDVW

$ WRWDO RI DSSUR[LPDWHO\ UHVLGHQWY DWWHQGHG EHWZHHQ WKH WZR VHV'
5HVLGHQWY DQG PHPEHUV RI WKH FRPP X@& LW HYLHREWONIFOR RGHG V DNVKDMO RDDV W
IORRGLQJ DV VKRZQ RQ WKH DWWDFKHG PBBEH®YSHQGL D %N HGRARXQURXLGH GH!
DQG H[WHQWYV RI IORRGLQJ WKDW KD G H\HWM QR ID[GHILIH @ DHES DNWQIHY & KH TX

OHPEHUV RI WKH SXEOLF SURYLGHG LQIRUPDWLRQ RQ WKHLU RZQ IORRGLQJ H[S
DQG VSHFLILFDOO\ KLIKOLJKWHG $ FRPPRQ WKHPH LQ WKH GLVFXVV

WKH FRQFHUQ DURXQG HPHUJHQF\ DFFHWWNGOGXHRUI U BRE HMHVOWOHI WY HORRG U

VLIQLILFDQW KHDOWK DQG VDIHW\ UWNHBR& WY GLVFXVVHG ODWHU LQ WK

,W ZDV DSSDUHQW IURP WKH GLVFXV WLYRI@VRZ LWKR W RK) S\KKEHD DFS W B BRQ W KRR ® Q W D |
ZKLFK LW PHOWVY IROORZHG E\ KHDY\ UDLQIDOO FDXVHV D FRQFHUQ ZLWK SXEO
XVH LQ WKH VXUURXQGLQJ DUHD 0DQ\ UMR LK WRrSDEWRRR I GH U MM HEHODFRQ WK
WKDW KDV EHHQ H[SHULHQFHG

6RPH UHVLGHQWY KDYH ZLWQHVVHG FRQWDPLQDWLRQ RI IORRG ZDWHU VXFK DV
WR IDVW IORZLQJ ZDWHU GXULQJ IORRGLQJ 7KHVH LVVXHV SUHVHQW ERWK DQ |
LV GLVFXVVHG ODWHU LQ WKLV UHSRUW

,Q DGGLWLRQ WR VKDULQJ WKHLU H[SHWIKHQFEXEORIFIOBRRGIL®H G ALHPEHW VY QRWR SRV
PLWLIJDWH DJDLQVW UHGXFH WKH LPSDFW RI SRWHQWLDO IORRGLQJ DQG WKHVH
ODWHU VWDJHV RI ZRUN RXWVLGH WKH VFRSH RI WKLV UHSRUW

6DOPRQ DQG :KLWH SULWN BV V)ID\RRRGH Q W 3DJH

BUHSDUHG IRU 6WUDWKMRQFWHIORQBRDXQ .RRSPDQ 3URWHFWLYH 6HUYLFHV &RRUGLQDYV
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S5HYLHZ RI D OLQLVWU\ RI (QYLURQPHQW \GARIFGHP H QMQ VY U RBARRKIWDKIHD QG% DIQBL VK &R
E\ ' 6BHSWHU PDNHV UHIHUHQFH WR IORRGLQJ LQ WKH 6D\ZDUG DUHD LQ ZKH
UHIHUHQFHG LQ WKH 'DLO\ & RORQLVW RQLHKQHHG 10R PVLKQD YAQHUM[SILYHU OHY H
GY2UHLOOH 5LYHU QHDU 6D\ZDUG UHD FHKKIGI IO Z DM\ \PRORMN UMDBERBHGWHKLQJ Wk

7KH VDPH UHSRUW UHIHUHQFHV D /RXLV OHULJQHU D &ROYLOOH 9DOOH\ IDUPHU
LQ WKH 3HQG GY2UHLOOH 5LYHU QHDU 6D\ZDUG ZKHUH ZDWHU OHYHOV ZHU

UHIHUHQFHV WKH HYHQW LQ WKH 6DFIXW& BE H -XKHH HYHQMKHR UHSRUW G
DQG IORRGY ZHUH DOO DV D UHVXOW RI VSULQJ UXQRI
7KH UHSRUW KLJKOLJKWVY IORRGLQJ H[SHULHQFHG '"HFHPEHU -DQXDU\ z

IORRGLQJ LQ WKH DUHD VSHFLILFDOO\ RQ -DQXDU\ ZDUP UDLQ PHOWLQJ VQR:
WKH 6D\ZDUG 9DOOH\ H[SHULHQFLQJ D VELWHWHRNOHRWR G D2 WE UL WAK IE BEQIOW R Q

2QH IORRG RI SDUWLFXODU QRWH WKDRYWRHEHHWH S RU"M FGIHPW BEUO V ZK/HIQQ D 6D\ZDUC
ZDV GURZQHG LQ D UDJLQJ FUHHN XQVSHFLILHG QDPH

$GGLWLRQDOO\ DW WKH SXEOLF FRQWSEGWIWWLBRRWRYWUHAAVSESUDLQMF B BWDROUH V
LQ DQG 7KH SXEOLF FRQVXOWDWLRQ KLIKOLJKWHG WKDYV
QRW UHVWULFWHG WR IRUJRWWHQ *RQVIWRHPL WHWO DWRRGVYIOW RERMXUBRPW UHV
VHYHUDO IORRG HYHQWYV ZKLFK KDG SHUVRQDOO\ DIIHFWHG HLWKHU WKHLU SUF
YDOOH\

0(7(252/2*,&%$/ $1' 6($621$/ &21',7,216

JURP WKH SXEOLF FRQVXOWDWLRQ DQG WKH LQIRUPDWLRQ SURYLGHG E\ PHPEH
IORRGLQJ LQFLGHQWY WKDW KDYH RFFXUUHG DUH DV D UHVXOW RI KHDY\ UDLQ
RU D FRPELQDWLRQ RI ERWK

$OWKRXJK VQRZSDFN GDWD IRU WKH | OWR RAGK H YWIQRWY RA DNVKQ R W B X G L ODAEE QM DHDV
VQRZPHOW SURYLGHV D ODUJH FRQWULEXWLQJ IDFWRU WR WKH ULVN RI IORRGL
UHJLRQDO K\GURORJLF DQDO\VLV LV X@GHRWPRONKIOQ DI SDQYRORGWEH KQGOD|LQJ V
SRWHQWLDO LPSDFWV RI FOLPDWH FKDWRH % QUWQNK UM D®BELHR B BIGH WRWIVD F L D
DV 7KH OLQLVWU\ Rl )RUHVWY /DQGV 1DWGEX BB ODTH WRYXHITFRIS PHQWD WOILRQV W U\ R 7
,QIUDVWUXFWXUH DQG OLQLVWU\ RI (QYWWUWRGAHIQ W HITXE WBHD WKIDWH WHKHD G RV 6 Q W L
FKDQJH EH FRQVLGHUHG LQ D GHVLJQ FOKPBWMUN WRQGLWKR FKDQIHM MSOWHG |
UHFRPPHQGHG WKDW WKH 30DQ $GDSW WRRDLWKBGVE \Z VK K5 3 B ADIR § HGD DRIBWRHD LP
3&,& LV XWLOL]JHG 7KLV WRRO JHQHGBWHWYLEDSY SIFOMHKFW B G GXGDXWWB FOLPDW!
UHJLRQV ZLWKLQ %ULWLVK &ROXPELD 7KHVH DUH GUDZQ IURP D VHW RI  *ORE
GLIIHUHQW *&0V HDFK GULYHQ E\ WZR & VLR Q¥ QW HQMNHHRWR XAKH JDPLWPLRQV VFF
KLJK DQG % ORZ ZKLFK SUHGLFW DIWRRNASKKHRIX\FH FRIQAHHQ WQ DWW HR\GI\D & RI

SSP DQG SSP UHVSHFWLYHO\ 7KH 30DQ $GDSW WRRO SUHVHQWYV WKH PH
PRGHO SURMHFWLRQV 7KH HQVHPEOH ZLOO SUHGLFW D UDQJH RI SRVVLEOH RX
FHQWUDO WHQGHQF\ RI WKH HQVHPEOH PHPEHUV

JRU WKH 6DOPRQ 5LYHU ZDWHUVKHG LR\Q LIVWWHYMWLPIDW B GZ WKD WQFWHIMBLNSH \8 R W W R
)DOO :LQWHU 6SULQJ VHDVRQV E\ DSSUR[LRBEWHODQ LEDFWKBMVYHOW ZLQWHU WHP
VQRZSDFN LV H[SHFWHG WR GUDVWLFDQHOWR HFKHH M\DH @& RQL QY Q RZK IRUWIIDRLH) ID O O
IORRGLQJ ZKLFK VRPHWLPHV RFFXUWVWON KRZEOQLPROWW WIRDUHGELIFWDHHFW IORF

6DOPRQ DQG HKUWMHORIRG 5LVN $VVHVVPHQW 3DJH

BUHSDUHG IRU 6WUDWKMRQFWHIORQBRDXQ .RRSPDQ 3URWHFWLYH 6HUYLFHV &RRUGLQDYV



+RZHYHU LW LV OLNHO\ WKDW IORRGEQH ZDQGC EBFRPIQ PRV MW XOYSVKRUWWD PRU
VWRUPVY DQG IORRGLQJ HYHQWYV 6HH $SSHQGL[ ' IRU GHWDLOV UHJDUGLQJ WKH
GXH WR FOLPDWH FKDQJHV LPSDFWYV

6DOPRQ DQG HKUWMHORIRG 5LVN $VVHVVPHQW 3DJH

BUHSDUHG IRU 6WUDWKMRQFWHIORQBRDXQ .RRSPDQ 3URWHFWLYH 6HUYLFHV &RRUGLQDYV
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5,6. $66(660(17

5,6. 96 +$=%5"

7KH (*%& JXLGHOLQHY RQ J)ORRG 0DSSLQJSVQD% & TRSIR DUHD SIHL.G GIDVEIVROKRIZ L Q J W K
IORRGZDWHU LQ SODQ XQGHU GHILQHG IORRG HYHQWV ~ )ORRG +D]DUG 0DSV D\
SURYLGLQJ LQIRUPDWLRQ RQ WKH KD]PRGWHDPNYRFLDWHAKE ZYWDWHU. GHSW®& YHC
IORRGLQJ" DQG )ORRG 5LVN ODSV DV 30DSV WKDW UHIOHFW WKH SRWHQWLDO G
IORRG SUREDELOLWLHV E\ LGHQW LUDL\DW SRS OWDHY LIRMWL CEHXQ PV QMG MWKIH HQ Y L
RWKHU DVVHWV WKDW FRXOG EH GDPDJHG RU GHVWUR\HG ~

7KLV UHSRUW FRQVLGHUV IORRG KD]DW @ LR/NOD QB®IDWDOLNO LY SBRSROIOE QUVDSD UW F
WKH SURMHFW VKRXOG IXQGLQJ EH UHFHLYHG

7KH PDSSLQJ SURGXFHG DV SDUW RI WEKDVHJH,& RNVOVBIGCGWK KH LOW B GFRAOISYSLQJ
\HDU IORRG HYHQW ZKLFK ZDV FRPSOHWHG E\ WKH B3URYLQFLDO JRYHUQPHQW L
FRQVXOWDWLRQ ZDV DOVR PDSSHG RQWR WKH *,6 EDVH WR LGHQWLI\ WUHQGV D
IORRG ULVN DVVHVVPHQW EHORZ

5,6. 7+5(6+2/'

7KLYV VHFWLRQ UHYLHZV WKH W\SH RIJIOJRRPGCSHIMNR GAR FBIDKADYG WHBNVXIOWOQD QG R
PRVW OLNHO\ IORRGLQJ LV GXH WR KHQWWHORFW O ULLQII DTKA V. @ MIKEVI WMAROD UDSL
ZDWHU OHYHOV LQ WKH 6DOPRQ DQG :KLWH 5LYHUV DQG SRWHQWLDO VXUFKDU
LV D ODUJH I[UHVKHW HYHQW LQ FRPEKHIQAKWRRXQOLL WIKXDY HJ D OQIIDD®\ KYBHQWLYHU O
WKH ULYHU EDQNV +RZHYHU LW LV H\SWERMDWRIGHW KDKNH FFARIPALMW HC HRD G #HIV IZL O O
WKH VQRZSDFN LQ WKLV ZDWHUVKHG DQG WKHUHIRUH IORRGLQJ ZLOO EH PRUH

%& KDV QRW DGRSWHG D IRUPDO )ORRGVSLWNR QWRUCHIAHQ F X VAW EW HYULIHY BQ R YWH U Y
VFDOHV )RU H[DPSOH VLJQLILFDQW IORRG GDPDJH WR D VLQJOH KRPH LQ DQ H
FRQVWLWXWHY KDUGVKLS PDLQO\ WR WKH KRPHRZQHU DQG PD\ QRW KDYH D VL.
PDQ\ KRPHV DUH LPSDFWHG ORVVHY DUH LQFUHDVLQJO\ GHIHUUHG WR WD[SD\H
KLVWRULFDO IORRGLQJ KDV EHHQ XVHG @W D E® WKL VR YFKDDWIGR DM\O-O/EP H[DPL
DVVHVVPHQW DV SDUW RI WKLV VWXGXUDRHGY WR FARCH/ LIGHWUHFW DLEOH@RRQJ D W
VDIHW\ ZKLFK ZRXOG EH VWDQGDUG E DW¥UEH DEHGY R O R5S.R/HIQEAD Y B GV K RUD IUKH D

'XH WR WKH OLPLWHG OHYHO RI K\GUDXOLF PRGHOOLQJ WKDW KDV EHHQ XQGHU
PHPEHUV RI WKH SXEOLF FRPELQHG ZLWHKYWRW POSSRI[E D WHKH 'LMORRIGFW DQG \
IORRGSODLQ H[WHQW PRGHOOLQJ ZHUW KR®'GHD X HDQE Bl VILV VIRV WK 8 W. P SOFX0 G | X
WR XQGHUWDNH K\GUDXOLF PRGHOOLQJWD®§HQ/ WHRVVEBHQW LVK RKGIGL E SDEFQOHRI W
IUHTXHQW VWRUP HYHQWYV YHUVXV W KHQ @/VUWRUL GOHHQ/W LIV FWTKKHH QR R RHUYH @ WV W
WKDW WKH ODUJHU VWRUPV PD\ RQO\ KDVY B QUG MIKFUHI R UHK WK H R ® BB DXHHUQWFW R U F
I[IUHTXHQW IORRGLQJ PD\ KDYH D JUHDWHU LPSDFW ,W LV WKHUHIRUH UHFRPPH(
DUH PRGHOOHG LQ DGGLWLRQ WR DQ\ RWKHUV LGHQWLILHG

6DOPRQ DQG :KLWH SULWN BV V)ID\RRRGH Q W 3DJH

BUHSDUHG IRU 6WUDWKMRQFWHIORQBRDXQ .RRSPDQ 3URWHFWLYH 6HUYLFHV &RRUGLQDYV
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7KH DUHD RI LQXQGDWLRQ IURP WKH H{RWBGWWQ IWKRGHIOQWQH RR WK RWOHWIH RI
PDQ\ UHVLGHQWLDO DUHDV LQFOXGLQJ DVVRFLDWHG LQIUDVWUXFWXUH 7KH VW
GHYHORSPHQW ZLWK DVVRFLDWHG LQIH DOWRXVHAKRRID WD Q5 KUIRRVDSAW ODF&K HRURIQVWBI U Y
PXQLFLSDO EXLOGLQJV OLEUDU\ FDPSJURXQG SDUNV DQG WUDLOV ZLWKLQ W
SXEOLF FRQVXOWDWLRQ DV KDYLQJ EHHQ DIIHFWHG E\ IORRGLQJ

7KH DWWDFKHG PDSV VKRZ WKH DUHDWWKDWHBRIX B GHEHNVDEND WH G NR Q XRXUWQUHWW P
LGHQWLI\ NH\ LQIUDVWUXFWXUH ZLWKLQ 6D\ZDUG WKDW KDV EHHQ LQFOXGHG L

7KH ULVN DVVHVVPHQW LQFOXGHG D UHYLHZ Rl WKH IROORZLQJ LPSDFW FDWHJF
IDWLRQDO 'LVDVWHU OLWLIJDWLRQ 3URJUDP

x 3HRSOH DQG 6RFLHWDO ,PSDFWV
)DWDOLWLHV
L, QMXULHYV
'LVSODFHPHQW
(QYLURQPHQWDO ,PSDFWV
/IRFDO (FRQRPLF ,PSDFWV
/RFDO ,QIUDVWUXFWXUH ,PSDFWYV
7UDQVSRUWDWLRQ
(QHUJ\ DQG 8WLOLWLHYV
,QIRUPDWLRQ DQG &RPPXQLFDWLRQV 7THFKQRORJ\
+HDOWK )RRG DQG :DWHU
6DIHW\ DQG 6HFXULW\
X 3XEOLF 6HQVLWLYLW\ ,PSDFWV

(DFK RI WKHVH LPSDFWV KDV EHHQ DVVBURRG ZOQWWKKMHQVH[FPWDRXDPWERQRZI WKH Ul
DVVLJQHG LQ WKH 58%,7

SHRSOMROFQEWDO ,PSDFWYV

,W LV D SULRULW\ DW WKH PXQLFLSDO SURYLQFLDO DQG IHGHUDO OHYHOV WR !
SHRSOH DUH WKHUHIRUH FRQVLGHUHG FSHHVUW LIQMHHDWWLKD W KQHD BAXVUHDVOV R B DU G U RV )
H[SHULHQFHG LQ 6D\ZDUG FDQ UHVXOWVLQYDRFKIHWIRM & IDWU X8 @/ Q ROQW L\QMWPKU L H V

7KHUH DUH RQO\ URDG DFFHVVHV LQWR WK YLRQ LAV R IVGONZDYV® WDIFW DQG FF
LQGLFDWH WKDW PHPEHUV RI WKH FRPPXQRWE ZG®U H [$W U DIGHEGE AOQU L QJ IMKWK P
QHHGLQJ WR EH HYDFXDWHG E\ KHOLF RKSRPHWY | DR/PZHDQ/® DRRIQY DQR® QW EWLQN 5G Z
ZHUH XQDEOH WR JHW RXW RI WKH DUHBU VQH PSELIVOLHRE WKPRP XWKIHVW\HPBIPE RQJIRL
EHFRPLQJ FXW RII IRU GD\V DW H[W BRPIGOD KE& JKUZBWH UD\6DRARDGB® EHFDPH IOR
SRWHQWLDO IRU URDG IORRGLQJ SUH\HQ\WFFIH \D\D GXHU FRD AHPO VRRU HPRIRGHQ J

7KH SXEOLF FRQVXOWDWLRQ DOVR LGRGWXULWE&HVEDWHIKHY RORRGLUQYWERERZLQ
GDQJHU WR PHPEHUV RI WKH SXEOLF 3HRSOH DUH DW ULVN RI VXIIHULQJ GHDW
DUH XQDEOH WR VWDQG LQ GHHS RU IDVW IORZLQJ IORRGZDWHU 2QFH WKH\ DU
LQMXU\

6DOPRQ DQG HKUWMHORIRG 5LVN $VVHVVPHQW 3DJH

BUHSDUHG IRU 6WUDWKMRQFWHIORQBRDXQ .RRSPDQ 3URWHFWLYH 6HUYLFHV &RRUGLQDYV



*LYHQ WKH W\SH RI IORRGLQJ WKDW DWHOL NNHDO\QWRJRWERH PQ\WEKHHP\RW XIGO L P LW H C
URXWHVY DUH FXW RIl WKH FKDQFHV Rl GHDWK DQG VHULRXV LQMXU\ RFFXUV /D
QRQ IORRGLQJ UHODWHG PHGLFDO HPHUQIB®IRIVHX QDXED W RVR OHFFHWQF S DWYBR W V
IRU IDWDOLWLHY KDV WKHUHIRUH EHBQ VOIMWRKMY FRXOG UHVXOW LQ

,QMXULHVY FRXOG RFFXU EHIRUH GXULRBRH D QG DHWWUUWKXOINW RRR @ MRRG PAZDWHUV

RWKHUZLVH LQGXFHG E\ WKH HYHQW VXFK DV DQ DFFLGHQW GXULQJ FOHDQXS I
GLVRUGHUV W LV WKHUHIRUH UHFRPH Q& HG MWK\DRVM D H ¥ ID&HIQGMH\Q WILWKH @ DWKD W
HQFRXUDJHG WR PDNH WKHLU RZQ VSHFLILF HPHUJHQF\ UHVSRQVH SODQV $Q L
SURYLGH WKHVH UHVLGHQWYV ZLWK LQIRUPDWLRQ RQ WKH VSHFLILF GDQJHUYV D\

7KH HI[LVWLQJ PRGHOOHG DUHD IRU WKW H[WHRG MR R\GKHYCHUHD GRHVHOR KH KRV
+RZHYHU JLYHQ LWV SUR[LPLW\ WR 6 KDRMR QWoBR X\W KHBH .M HF WKIGQIFEG W KLJIKHU
FRXSOHG ZLWK WKH GLIILFXOWLHYV |DFROGWEHX/HDW B MXCH 5ERVWWH.EW HDIDF FHWW IORZL
WKHUH LV D ULVN RI LOQOMXULHV WKDW RRXOHIIRROWEHK BOGCWHKHVYVHE BHORXDFHV D
LOQOWHUYHQWLRQ PD\ EH UHTXLUHG IURPUWRWKII3S RIHY LRA\VEBQEHVXESBE RH QW VK H
ULVN UDWLQJ KDV WKHUHIRUH EHHQ DVVLJQHG DV

7KH )HGHUDO (PHUJHQF\ ODQDJHPHQW $JHQF\ )(0$ HVWLPDWH D UHFRYHU\ WLP
$OWKRXIK WKH IORRG GHSWKVY KDYH QRW EHHQ PRGHOOHG DW WKLV WLPH GLV
IORRG GHSWKV KDYH LQ WKH SDVW EHHQ DV KLJK DV WKH PDLOER[ DQG LQ VRP
UHFRYHU\ WLPH FRXOG HIWHQG EH\RQG PRQWKV LQ VRPH ORFDOL]JHG DUHDV

7KHUH DUH RQO\ URDG RSWLRQV LQWR MK KV EBHOWLD/WINH RRII LEDEBPHBVRLEGOL W\ RI W
LV OLNHO\ WKDW PRUH WKDQ RI WX i W B WHDRWGIRSF D DKEHRGX\OND WD WQ FR XDV WK
IRU WKH SHUFHQWDJH RI GLVSODFHG LQGLYLGXDOV DQG IRU WKH GXUDWLRQ R

(QYLURQPHQWDO ,PSDFWYV

$QRWKHU SULRULW)\ IRU PXQLFLSDO SURYLQFLDO DQG IHGHUDO JRYHUQPHQWYV
DQG IXWXUH JHQHUDWLRQV 7KHUHIRURO KGN GURD WHKOWD/O/ HP$PHQYW BVRHPIHD V X L
UHODWLRQ WR WKH GHJUHH RI GDPDJH DQG SUHGLFWHG VFRSH Rl FOHDQ XS DQ

OF(OKDQQH\ FRQGXFWHG D UHYLHZ RI WKH HDJUH DORIRGISIOP WK M R ReGHNOHOUHG. QH DU |
FRQWDPLQDWLRQ FRXOG EH PRELOL]HGH @WR BIRRARHEQ IVOL\U B UH/I II@ @&/ W RF RDKILLY] F R (

7KH IROORZLQJ VSHFLILF WDVNV ZHUH XQGHUWDNHQ IRU WKLV UHYLHZ

x &RPSOHWLRQ RI DQ (5,6 GDWDEDVH VH DRKHKYWRK CDW D IQF DEGHH \f HREQHQLDCH DVQH® |
GDWDEDVHV WKDW PD\ FRQWDLQ LQIRUPBWLRWYDRO RQ Y LGRW P BDRWDO ZAHRUQF I
D VHDUFK DUHD RI NLORPHWHU UDGLXV FHQWHUHG RQ WKH LQWHUVHFW!L
VHDUFK LQFOXGHG GDWDEDVHV WKDW ZHQW & RWWHKLPL § W& G R VEKIHPRW/RWY IUGHF
65(* (QYLURQPHQWDO ORQLWRULQJ /RPDWYRQNKHO:DWHRY:HDFA DQIBHBDW L
2,6 DQG WKH )HGHUDO &RQWDPLQDWHG 6LWHV ,QYHQWRU\ )&6
x ([DPLQDWLRQ RI WKH *RRJOH (DUWK DR QVDRI ®RVERUOO B K VDIRHDNVQ G RFIIBNL (
DQG FRPPHUFLDO VLWHY DQG RWKHU LQGLFDWLRQV Rl SRWHQWLDO HQYLU
JHQHUDOO\ FXUUHQW ZLWKLQ DSSUR[LPDWHO\ \HDUV
Xx &RPSOHWLRQ RI D VLWH YLVLW WR U HW IDHYZS DW K ¥ RRRIW H G CEW WWK H [D IR D Q B MH
DQ\ RWKHU DUHDV WKDW FRXOG EH VHHQ IURP SXEOLFO\ DFFHVVLEOH ORF
x 3UHSDUDWLRQ Rl WKLV VHFWLRQ RI WKH DVVHVVPHQW

6DOPRQ DQG HKUWMHORIRG 5LVN $VVHVVPHQW 3DJH
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6DPSOLQJ DQG DQDO\WLVY RI HQYLURQPHQWDO PHGLD VRLO JURXQGZDWHU VXL
SDUW RI WKLV DVVHVVPHQW

7KH (5,6 GDWDEDVH VHDUFK QRWHG HOQWULHV 1LQH HQWULHV ZHUH QRWHG L
1,6 GDWD DQG LQ WKH )&6 GDWD $00 WKH HQWULHY ZHUH HYDOXDWHG IRU
FROQOMXQFWLRQ ZLWK WKH *RRJOH (DUWK H[DPLQDWLRQ WDUJHWV ZHUH GHWHUF

7KH VLWH YLVLW FRQVLVWHG RI GULYLQJ WKH 6D\ZDUG 9DOOH\ ERWWRP IURP W
6D\ZDUG 5RDG +LJKZD\ LOQWHUVHFWLRQ LQ WKH GHYHORSHG DUHD RI WKH 9DO
DVVHVVHG IURP WKH URDGZD\ RU SXEOLFO\ DFFHVVLEOH DUHD 7KHUH ZDV QR D

%DVHG RQ WKH LQIRUPDWLRQ JDWKHUHG WVEE REVE R XDWL R RVORQ WREK K FH BRRQ/ H (
(QYLURQPHQWDO +D]DUGV 3)(+ ZHUH LGHQWLILHG

Table 1: Potential Flood Environmental Hazards

3RWHQWLD '‘HVFULSWLRQ DQG /RFEL +D]DUG 'HVFULSWLRQ
(QYLURQPI

+D]DUG

&R RS *DV 6WDWLRQ DW LQWH@%@?M&%%@Eﬁﬁ%ﬁ_%{vﬁy DSJé*WVX'BSVI\II_\I/D'

SRDG DQG +LJKZD\ IXHO FRQWDPLQDWLRQ LQ ZDWHU

6D\ZDUGYTV :KLWH 5LYHU 5HVR8QWGRQJIGIRXDGBGGEGXHO VWRUDJH WDQNV
SRDG NP VRXWK RI +LJKZD\GLDSHQNVORRQDFLOLWLHYVY 3RWHQWLD
5LYHU %ULGJH IXHO FRQWDPLQDWLRQ LQ ZDWHU

"HVWHUQ )RUHVW 3URGXFWV|\DDERR® GDBRRG IXHO VWRUDJH WDQN
5LYHU 5RDG NP VRXWKZHMVW RVSHQKERY IDFLOLWLHY 3RWHQWLD:
LQWHUVHFWLRQ IXHO FRQWDPLQDWLRQ LQ ZOWHU

JRUPHU 6D\ZDUG PXQLFLSDO|ODQGILOOLMIGRI PXQLFLSDO ZDVWH D
ODFOLOODQ %ORHGHO DVK ODRBRICODVER BWWHRWLIRO PRELOL]DWLR!
6DOPRQ 5LYHU 5RDG EULGJH|R"RHOWD WILIXH RUJDQLF FRQWDPLQDWLRGQ

$GGLWLRQDOO\ LW ZDV DOVR FRQFEXGHGGWK W LYDLQ) \I § B ORR PPGIQ FL DD KRBX\W D W
9DOOH\ WR WKH HDVW RI WKH 9L 0O O DI VDWHIDRVP NE®W K HLHOSSVLR LLNEZY DUH S
FKHPLFDO QLWUDWH QLWULWH DPPR@IHU PRGWILRIORIWERQ BRQLIRIURKEAVH VL)
ZHOO IRU ZDWHU VXSSO\ DV HYLGHQFHG DWRDFE DAKHH 7 KKHL WA OLaV WDKUHH :Q.BW D VR XU
FRQWDPLQDWLRQ EXW PD\ SURYLGH D MRHUGWIKWM MXQUGFARQWIMPLRDXNWUIRQ WRH QH Q'
HDFK ZHOO WR D VHSWLF ILHOG PDNHV WKHP VLJQLILFDQWO\ VXVFHSWLEOH WR

)W LV DOVR QRWHG WKDW UHVLGHQFHV LQ WKH DUHD PD\ KDYH KHDWLQJ IXHO R
FRQVWLWXWH D SRWHQWLDO VRXUFH RI ZDWHU FRQWDPLQDWLRQ DQG VKRXOG |
ZDWHUV IURP GLVSODFLQJ WKH FRQW H& VWD D,BH® ®RQ\ D QHAZ DWW BQIN WWKKHR XF®® EH N
OHYHO RQ D VLWH VSHFLILF EDVLV

3RWHQWLDO DFWLRQV WKDW FDQ EH SUR DFWLYHO\ WDNHQ WR PLQLPL]H FRQWE
WKDW FDQ EH XQGHUWDNHQ IRU SRLQW VRXUFHV VXFK DV WKH 8QGHUJURXQG 6
PD\ LQFOXGH HQVXULQJ WKDW IXHOOLQNRVIWNWHAEMAWD YSHURB S B URSHADWID IV RK D V X L
WLH GRZQV ZHLJKWLQJ WR NHHS SRQWLPDWHHPEWKWDHDOMRE 10BOMQJ SRU

6DOPRQ DQG HKUWMHORIRG 5LVN $VVHVVPHQW 3DJH
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VI\VWHPV WKDW WHUPLQDWH DERYH WKH SRWHQWLDO IORRG ZDWHU OHYHO WR ¢
LQ WKH :HVWHUQ )RUHVW 3URGXFWV <DUG PD\ EH PRYHDEOH WR DERYH WKH 10
UHTXLUHG GXH WR WKH KHDY\ HTXLSPHRRW M HTKHUMHIBQWR 6 Q@ QE&HRQW VXAHG DDV 3)(
DSSHDUV WR EH MXVW RQ WKH HGJH RIGWKH FHRWWRWLPRGEBAAGQDUBR GELIV EHF
\HDUV )LQDO FRYHULQJ LV LQ SODFHWKHSFRYHUNDXWLRKQHW VWRBL@®I RGELY DUHD
SDUW RI DQ 1'03 6WUHDP DQG RU VWDBH BHREZRIUNH G/ MRXCBWXQBLQH WKH PDJC
DQ\ ,W LV SRVVLEOH WKDW LI D PLQRQ WRLFRIBHUD WK HQ \DNVER BT HMROMXWLRQ
ORZ SHUPHDELOLW\ EHUP PD\ EH DSSURSULDWH

"HOOKHDG SURWHFWLRQ LV DOVR D FUQW WVAIMF H RAPKSHRWODHH Q WHRY R& B RIBVSOXORKQD V V
DUH QRW DPHQDEOH WR VRXUFH FRQWQROR ® @G DAMGEL WIWRKEADOD (+V RPXOUHB LFAR XQ
FRQGLWLRQV 5HFHQWO\ LQVWDOOHGHIH® OV RAW 8PWALIRNHeH BDXBHM RQG SEDPH Z|
EH VXVFHSWLEOH GXH WR QRQ H[LVWHQW ZHOOKHDG SURWHFWLRQ RU GHWHULF
UHFRPPHQGHG WKDW WKH 5HJLRQDO 'LVWULFW FRQGXFW D GHWDLOHG VXUYH\ F
GHWHUPLQH ZHOO ORFDWLRQV WKHLUYERQSROAWIFR@® QG R G HYGDRS W R DAVXKIHYF H
QHFHVVDU\ OLQLVWU\ RI +HDOWK VKRERKEBGVEVILRFQVYROMAHIGD Y® WXXRK.WDGEBWLRQ R
SHUPLWWLQJ

*LYHQ WKH H[SODQDWLRQ SURYLGHG RERMBWW RH, RIS IVRWYDKO\D E HRIQ (\QHW UD V

IRFDO (FRQRPLF ,PSDFWYV

7KH 1'03 LGHQWLILHVY WKDW WKHUH PD\ EH ORFDO HFRQRPLF LPSDFWV DV D UHYV
LQFOXGHG DV DQ LWHP LQ WKH ULVN DM VR \DRRH/Y\W WWR RF D R WX O 6\ WHKEHR GRMPLDR) S U F
ZHOO DV GLVUXSWLRQV WR WKH QRUPWD ORKD 6 VHARDLRPIL R IVWKMHPR PP X QL W\ {

7KH HILVWLQJ IORRGSODLQ PRGHOOLQJF GRMY \FHERWUH[ W H QM\ Z\DRJ & KKIRZRIFFHRIU W K+
FRPPHUFLDO SURSHUWLHYVY HIWHQGY EH\RQG WKH LPSDFW RI IORRGZDWHU ZLWK
LQDFFHVVLEOH URDGY KDV WKH SRWHQWLDO WR FDXVH ZLGHVFDOH HFRQRPLF C
LPSOLFDWLRQV IRU UHFRYHU\

YXUWKHU K\GUDXOLF PRGHOOLQJ LV UHIXLBSESGBFWRRG HOWRRIPL@QHDWKKEB BBRQRB W)\
FRPPXQLW\ PHPEHUV LOQOWHUYLHZHG DW WKH SXEOLF FRQVXOWDWLRQ VSRNH RI
GLVFXVVLQJ WKH OHQJWK RI WLPH WDNHQ IRU WKHP WR UHFHLYH ILQDQFLDO VX
LPSDFWV ZRXOG LQFUHDVH XQGHU PRUH VHYHUH IORRGLQJ HYHQWYV (DFK IORR(
RIl ZRUN WR PDQDJH IORRGLQJ DQG SRVW IORRG FOHDQXS DV ZHOO DV GLVUXS

,Q DGGLWLRQ WR WKH WLPH DQG FRVWY UHODWHG WR EXLOGLQJ UHVWRUDWLRC
UHODWLQJ WR UHVSRQGLQJ WR WKH VORR® G X QIF@X &K H HT K R G HPHHQWY /R 5 &0 3
LI EXLOGLQJY DUH HYDFXDWHG DV ZHOO DV VXSSRUW IRU HYDFXHHV DQG JRYHU
RQ ORFDO WD[DWLRQ

$OWKRXJIJIK WKH 9LOODJH RI 6D\ZDUG KMD\S HU\RR DROIDWOIDRD O SRISKK ®@W DR®RRIIV EHQ
WRXULVP ZLWK VRPH RYHUQLJKW DQG W RO WKSIOFHD 8 B WRROQUA. DRV WIRIPFXWHIJ E\ Wt
QDWXUDO UHFUHDWLRQDO RSSRUWX@GXODHWLRQ WK K5 B R®IIDQ L$@IV KARKH K PR QIR BLRF 6
WKH KDUERU UHPDLQV VWUDWHJILFDOBYP ORIXDWKGCWRU H XWRWW B® H LWHF WRGVW K H
ORFDWHG WR VXSSRUW IRUHVWU\ LQ WKH VXUURXQGLQJ UHJLRQ

*LYHQ WKH IDU UHDFKLQJ LPSDFWV RI URDG GLVUXSWLRQ RQ WKH HQWLUH FRPF
UDWLQJ RI PRUH WKDQ RI WKH ORFDO HFRQRP\ LPSDFWHG

6DOPRQ DQG HKUWMHORIRG 5LVN $VVHVVPHQW 3DJH
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/IRFDO ,QIUDVWUXFWXUH ,PSDFWYV

W LV UHFRJQL]JHG WKDW WKHUH DU R SRQHQW O ORFADD D Q HU DAMVGDRPHVQXVLCHO FRR W |
VXVWDLQDELOLW\ RI D FRPPXQLW\ 7KH 1'03 WKHUHIRUH LQFOXGHVY ORFDO LQIUI
FRPSRQHQWYV WKDW PD\ EH DW ULVN WKDWKZAR KR BPKIDY.M D ZK I8 HDW H P SIDFRD RG H V
DV URDGV VWRUP ZDWHU LQIUDVWUX¥WXNNAWRQB VDQLWDU\ VIVWHP LQIUD

7TUDQVSRUWDWLRQ 5RXWHV (PHUJHQF\ $FFHVV

6D\ZDUG 5RDG LV WKH PDLQ DFFHVV LQR R/ KMK HVOIDACED IHIRZBD\ZRHGH HRLVWYV R(
DFFHVV WKH 6DOPRQ 5LYHU 0DLQ ZKLFK JHQHUDOO\ UXQV RQ WKH RSSRVLWH \
WKH H[LVWLQJ \HDU IORRGSODLQ HIWHQW GLVFXVVLRQ ZLWK UHVLGHQWYV V
Rl IORRGLQJ DQG KDYH IORRGHG GXULQHBDYW LQRRIGHHYIHRQODI H7 KHY GFIDRRPSOH!
DFFHVYV

,Q DGGLWLRQ WR WKH 6DOPRQ 5LYHU QNLIO WRK MK RDQ QR +HH KD \ULW MHa@ WK H

D YLWDO QRUWK VRXWK WUDQVSRUWGWRRG ERWKH RQ OR W RD G FRDQMH UR Y IK® 6
6D\ZDUG DQG WKH UHVW RI 1IRUWKHUQ 9DQFRXYHU ,VODQG $OWKRXJK WKH ,VOL
6D\ZDUG 5G 6DOPRQ 5LYHU 0DLQ LWQOLNBOUZRXOG\BB W WORR/G KEKHQW

$ FRPPRQ WKHPH WKURXJKRXW DOO RI WKH SXEOLF FRQVXOWDWLRQ ZDV WKH U
LQDFFHVVLEOH ,QVXIILFLHQW HPHUJHQF\ DFFHVV SUHVHQWY D JUHDW ULVN IRL
HFRQRPLF LPSDFWV DV GLVFXVVHG DERNQWLKIHHSXE QXPERQWIORNDWIRY WE&DW K
H[SHULHQFHG IORRGLQJ DQG LQ VRPH FDVHV VWUXFWXUDO GDPDJH 7KHVH EU
PDSV

$OWHUQDWLYH DFFHVV HYDFXDWLRQ 86806BYV $RRXRX JHKHDRRHPAARWDE G ELGHQF H
WKDW SDVW UHFHQW IORRGLQJ HYHQWY KDYH RQO\ UHVXOWHG LQ VKRUW WHU
UHVWULFW RU FXW RII DFFHVV GXH WR KLJK ZDWHU IRU GD\V ,I EULGJHYV DUH G
$OWHUQDWLYH DFFHVV HYDFXDWLRQ SRWOLERSWWUHVFBHMVZDWHU DFFHVV RU

*LYHQ WKH IDU UHDFKLQJ DQG ZLGH VFDOH GLVUXSWLRQ FDXVHG WR WKH ORFD
EHHQ DVVLIJQHG DV WKH KLIKHVW WHKYWHDUBDWWVIW UHOW WRKDWKHWR R¥ DO FRPP.

&RPPXQLFDWLRQV (QHUJ\ 8WLOLW\ ,QIUDVWUXFWXUH

'XULQJ IORRG HYHQWYVY WKHUH PD\ EH HW HDUWIJ\L Q Q GYX® K D OWS URISHIXNEWR RYHO DV
EHFRPH IORRGHG DOWKRXJK WKHVH LPSDFWV DUH OLNHO\ WR EH UHVWULFWHG
%DVHG RQ DQHFGRWDO HYLGHQFH IURP WKH SXEOLF FRQVXOWDWLRQ WKHUH KD
SUHYLRXV IORRGLQJ +RZHYHU DV WKHUH DUH OLNHO\ WR EH HQHUJ\ DQG XWLO
HYWLPDWH WKDW DOWKRXJK ORFDO DFWLYLW\ PD\ EH GLVUXSWHG IRU D VKRUW
IORRGHG DQG KHQFH DFFHVV PD\ EH GLIILFXOW IRU HQHUJ\ DQG XWLOLW\ SURYI
ULVN UDWLQJ IRU HQHUJ\ DQG XWLOQWHGLDYVXS\EXROQ WDFNQWKIHWURS BEW EHH KR XU

$Q\ GLVUXSWLRQ WR ,QIRUPDWLRQ DQG Z&RIP\P ®OQ NFHDW MRRQ ¥ H DK QRKGIRSUR SHU W\
SURSHUW\ VHUYLFHV EHFRPH IORRGHGDWIBG UW.RISDF VRW 1D WK B RM \VDNQ DAL H 8 V P H G
KDV EHHQ VHW DV

7KH SRWHQWLDO HIIHFW RI FRQWDPLQDWLRQ RI IORRGZDWHUYV ZDV SUHYLRXVO\
FRQVXOWDWLRQ WKDW VRPH SURSHUWIRKM QWK K WY K DR @QIVE MHIQVBIIZ B BMW G VESRIOD O
DW ULVN RI EUHDFKLQJ LQWR WKH IORRGZDWHUYV 7KLV LV LQ DGGLWLRQ WR WK
SUHYLRXVO\ GLVFXVVHG WKHUH KDYH EHHQ LQFLGHQWY ZKHQ SHRSOH KDYH EF

6DOPRQ DQG HKUWMHORIRG 5LVN $VVHVVPHQW 3DJH
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ZKLFK SRVHV D JUHDW ULVN WR WKH KHDOWK RI WKH ORFDO FRPPXQLW\ /DFN R
JUHDWHVW FRQFHUQ IRU WKH FRPPXQLW\ DQG WKH ULVN UDWLQJ IRU KHDOWK |
KLIKHVW UDWLQJ ZLWK JUHDWHU WKHB@FWRE WKH ORFDO SRSXODWLRQ L

7KH 9LOODJHYV VHZDJH ODJRRQ LV ORFDWHG RQ WKH IRUHVKRUH RI WKH RFHDQ
IORRG HYHQW ZLWKLQ WKH ULYHU DW QRMWWXIHNBDIYRRRQDOW AW ZIRWXBG GHYGHSHQ
WLGHV +RZHYHU D ODUJH IORRG HYHQW WRXOEH BXVIR HKRNK F® @W DEDMRDW KH V
6LPLODUO\ D ODUJH QW RQPFRPELH BIWALR QQILWKGH OBYHQW FRXOG FDXVH VHDZD
RYHUWRS WKH ODJRRQ (DFK Rl WKHVH VFHQDULRYV FRXOG WHPSRUDULO\ RU SH!
RQ WKH VHYHULW\ RI WKH HYHQW

IR LQWHOOLJHQFH RU GHIHQVH DVVHW\WODHB LKEFHXPMLWHKIHCU ALMWK E QR QVK 16 WWINXG W F
DQG VHFXULW\ RQ D UHJLRQDO OHYHO DOWKRXJK WKHUH LV D GLUHFW ULVN WEF
XQRFFXSLHG GXULQJ WLPHV RI HYDFXDWLRQ 7KH VDIHW\ DQG VHFEXULW\ ULVN K

3XEOLF 6HQVLWLYLW\ ,PSDFWYV

3XEOLF VHQVLWLYLW\ LPSDFWV ZHUH LYKGOGXFKEHEGLEQLWKW\1RI3JRYYHHID WHKOWY LV |
WUXVW WKDW DOO OHYHOV RI JRYHUQPHQW ZLOO UHVSRQG HIIHFWLYHO\ WR D C

7KH SRWHQWLDO GLVUXSWLRQ WR WKHHQRD GV FHY® WRB E@DEFNVR/I YRVHVHPHWD UJF
FRPPXQLW\ *LYHQ WKH ZLGH VFDOH GLVUXSWLRQ WKDW WKLV ZRXOG FDXVH DC
FRXOG UHVXOW LQ ORVV RI UHSXWDWLRQ IRU WKH 5HILRQDO '"LVWULFW

W LV HYLGHQW IURP WKH OHYHO RI LQSXW WKDW ZDV SURYLGHG E\ VRPH RI WK
IORRGLQJ LV D YHU\ HPRWLRQDO VXERH MRS W K B YALRPIPX [BIHU\L HZQ AMHKGVID RR G L Q
RFFDVLRQV 7KH ORQJ WHUP PHQWDO KR GEW KF DRFXPOWW RG IDRW G L \FBIZQGHQV
FRPPXQLW\ DUH VXIITHULQJ IURP WKH IHDRHRIAHDWRBUQIYHIQWK ARAKHI[W DQ H[SH
FRPPXQLW\ WKDW WKH 5HJLRQDO 'LV W ULLRVN RF WOW R GPLLANIL WIRWW KIHJ B R@ ¥ WQW W\ 7
WKHUHIRUH EHHQ DVVLJQHG D YDOXH RI

6DOPRQ DQG HKUWMHORIRG 5LVN $VVHVVPHQW 3DJH
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VAN

&21&/86,21 5(&200(1'$7,216

6800%5<

7KH IORRG ULVN DVVHVVPHQW IRU WKH 6DOPRQ DQG :KLWH 5LYHUV WKURXJK Wk
E\ WKH 6WUDWKFRQD 5HJLRQDO 'LVWULFW ZDV SUHSDUHG XVLQJ DYDLODEOH L
SKRWRJUDSKV +LVWRULFDO LQIRUPDWLRQ ZDV XVHG DV D EDVHOLQH IRU WKH L
WKDW WKH JUHDWHVW ULVN SRVHG LV D ODFN RI VDIH HPHUJHQF\ DFFHVV DQG
WKH SRWHQWLDO WR LPSDFW PRVW RI WKH FRPPXQLW\ ZLWK SUHYLRXV LQFLGH
7KHUH LV D SHUFHSWLRQ IURP WKH FRWRXBILWLIM WIHWDD B WQRW WK QW G@H BN V

$QHFGRWDO HYLGHQFH SURYLGHG E\ UHVUGHQWYW. QWGHLIFO WVHHY WWKPWP VMK PRV F
ORFDOL]HG IORRGLQJ ZLWKLQ WKH FRPPXQLW\ W LV WKHVH HYHQWY WKDW DSt
WR KDYH KLIJIKHU FRQVHTXHQFH KRZHYHUVY WKGQ RV IIRWIPLDONDLIEROH DARG DFFFIXO VW H O\

7KH ULVN DVVHVVPHQW LQFOXGHG D UHYLHZ RI WKH LPSDFW FDWHJRULHV ZLV

ZLWK D UDWLQJ RI OHDVW LPSDFWMHGRDY BIHHDWKNVE HPBDESWL DQYWILQ WKH 5
SURYLGHG LQ $SSHQGL[ $

1(;7 67(36

7KH UHJLRQDO 'LVWULFW VKRXOG W DWNHHV W KAHK LR/OWLRVAL @ Y \DHF WAMLRRFOQ/WWIRQ $ARRD P R U
FDQ EH XVHG WR LGHQWLI\ SRWHQWLDO PLWLIJDWLRQ RSWLRQV

x 8QGHUWDNH IORRG PDSSLQJ WR DVVHVV KRZ WKH DUHD ZRXOG EH DIIHFWFE
JHRIJUDSKLFDO ERXQGDULHYVY RI VHYHUDO SRWHQWLDO IORRGLQJ HYHQWYV E
DSSOLFDWLRQ IRU 6WUHDP 1'03 IXQGLONHDWMKEWYW SUHSDUHG WR XQGHUW

o $V SDUW RI WKLV H[HUFLVH XSGDWI PRG HPWHQE M[R VLWQEQ@X GHRW & B (
WLGDO IORRGLQJ 7KLV KHOS ZLWK SODMMWR SURRUGBRGWRRQ JBR W LSKX
SXUSRVHV ZKHQ DVVHVVLQJ IXWXUH GHYHORSPHQW
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Ottawa, Canada
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UNCLASSIFIED

National Disaster Mitigation Program (NDMP)
Risk Assessment Information Template

Risk Event Details

Start and End Date

Provide the start and end dates of the selected event, based on
historical data.

Start Date: 01/01/1975 End Date: 01/01/2018

Severity of the Risk Event

Provide details about the risk, including:
« Speed of onset and duration of event;
¢ Level and type of damaged caused;
e Insurable and non-insurable losses; and
e Other details, as appropriate.

The risk event is not based on any one historical flood event. Instead it is a combination of
anecdotal information, photos, etc. from past flooding events which have been combined
to form the basis of the risk event for this assessment. Flooding includes events in 1975,
1990, 2008, 2011, 2014 and 2018, as well as flooding that is experienced annually.
Review of historical records indicate that flooding was experienced in the Sayward area
back to 1867.

Further analysis is required to determine the exact causes of the flooding that is
experienced. The risk event tends to be due to heavy local rainfall, potentially in
combination with a freshet event. This would lead to a rapid onset of increased water
levels and velocities in the rivers. The risk event would result in local transportation and
access disruptions, which is the main concern for the local community, with previous
evacuation issues having been experienced and residents requiring evacuation by
helicopter from roof tops.

In addition to evacuation concerns, residents have reported that they have experienced
damage to property, particularly of driveways and in basements and crawl| spaces and
loss of materials that are washed away during flood events.

The previous flooding that has been experienced has also resulted in mobilization of
contaminants, with residents reporting that they witnessed oil and sewage in flood waters.

Response During the Risk Event

Provide details on how the defined geographic area continued its
essential operations while responding to the event.

Major disruption has been experienced to the road network. There are only 2 main roads
that connect Sayward to the surrounding area and flooding has been experienced on both
at different times. Some areas of the community have been completely cut off with
residents needing air evacuation from roof tops. Local road closures have been needed
and traffic detours put in place.

Residents have reported that bridges were inaccessible and some community members
were evacuated as there was concern that other routes would become inaccessible.

In some cases, roads have been inaccessible for up to three days and telephone
connections have been disrupted.
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Anecdotal evidence from public consultation indicates that residents have experienced

local recovery at a property level., with repairs needed to damaged property. Residents
Recovery Method for the Risk Provide detail h he defined hi q have indicated that access in and out of the Town was cut-off for up to 3 days, and
Event rovide details on how the defined geographic area recovered. smaller detours were required for longer.

Repairs to damaged roads were required as well as clearance of debris from roads and

properties.

Anecdotal evidence from public consultation indicates that while local residents have

received grant to cover some of the property level recovery costs, it has taken significant
Recovery Costs Related to the Provide details on the costs, in dollars, associated with implementing  |time for these grants to be received, leading to economic impacts for some residents.
Risk Event recovery strategies following the event.

Recovery times for previous flooding events are unknown, although residents have

reported that access in and out of the Town was cut-off for up to 3 days, and smaller
Recovery Time Related to the Provide details on the recovery time needed to return to normal detours were required for longer.
Risk Event operations following the event.
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Risk Event Identification and Overview

Provide a qualitative description of the defined geographic area, including:

Watershed/community/region name(s);

Province/Territory;

Area type (i.e., city, township, watershed, organization, etc.);

Population size;

Population variances (e.g., significant change in population between summer and winter
months);

Main economic areas of interest;

Special consideration areas (e.g., historical, cultural and natural resource areas); and an
Estimate of the annual operating budget of the area.

Salmon and White Rivers Watercourses

Village of Sayward, BC

Population of Sayward - approx 340.

Minimal population variance, with some tourism limited to day use

Main economic area of interest is logging, with tourism a growing economy, with plans to expand the
tourism industry in the town. A tourism plan was developed for Sayward in 2016 to promote the town
as a destination for recreational and heritage activities.

Methodolgies, processes and analyses
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Provide the year in which the following processes/analyses were last completed and state the
methodology(ies) used:

» Hazard identification;

¢ Vulnerability analysis;

* Likelihood assessment;

* Impact assessment;

* Risk assessment;

» Resiliency assessment; and/or

¢ Climate change impact and/or adaptation assessment.
Note: It is recognized that many of the processes/analyses mentioned above may be included
within one methodology.

There has been no defined flood risk or hazard assessments undertaken for the community prior to
the preparation of the report prepared as part of this NDMP Stream 1 project.

Floodplain mapping for the 200 year event was undertaken by the BC Provincial Government in 1980
which was reviewed as part of this analysis.

The analysis undertaken as part of this project included a review of anecdotal historical flooding
records collected from members of the public through 2 public consultation meetings. The forum of
the data collection was an open meeting where community members were encouraged to complete
questionnaires and mark up maps to identify and record the flooding that they had witnesses.

These records were then mapped using GIS software to identofy any "clusters" of flooding as well as
the proximity of the historical flooding to key pieces of infrastructure such as healthcare facilities and
schools.

No detailed hydraulic modelling has been undertaken to date and will be undertaken at future stages
of this program, should funding be received. This modelling will include an assessment of potential
climate change impacts.

For the purposes of this study the impact and consequences assessment was undertaken from a
vidual review of the historical records detailed above and the available 200 year floodplain extent as
well as a review of surrounding topography.

Hazard Mapping

To complete this section:

* Obtain a map of the area that clearly indicates general land uses, neighbourhoods, landmarks, etc. For clarity throughout this exercise, it may be beneficial to omit any non-essential
information from the map intended for use. Controlled photographs (e.g. aerial photography) can be used in place of or in addition to existing maps to avoid the cost of producing new maps.
» Place a grid over the maps/photographs of the area and assign row and column identifiers. This will help identify the specific area(s) that may be impacted, as well as additional information on

the characteristics within and affecting the area.
« Identify where and how flood hazards may affect the defined geographic area.

« |dentify the mapped areas that are most likely to be impacted by the identified flood hazard.
Map(s)/photograph(s) can also be used, where appropriate, to visually represent the information/prioritization being provided as part of this template.

Hazard identification and prioritization

List known or likely flood hazards to the defined geographic area in order of proposed priority.
For example: (1) dyke breach overland flooding; (2) urban storm surge flooding ; and so on.

1) Overland flooding due to elevated water levels in Salmon river caused by extended rainfall and/or
snowmelt
2) Flooding caused by high tides / storm surge
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Provide a rationale for each prioritization and the key information sources supporting this
rationale.

From review of 200 year flood plain extent and anecdotal evidence provided from members of the
public and Regional District staff as well as review of previous historical records dating back to the
1800s.

Risk Event Title

Identify the name/title of the risk. An example of a risk event name or title is: "A one-in-one
hundred year flood following an extreme rain event."

Return period unknown but recent flooding experienced in 1975, 1990, 2008, 2011, 2014 and 2018.
It is therefore assumed that the flooding occurs approximately during a one in five year event or
greater, typically following extreme rainfall during the fall/spring.

Type of Flood Hazard

Identify the type of flood hazard being described (e.g., riverine flooding, coastal inundation, urban
run-off, etc.)

Freshet/rainfall induced flooding within the Salmon River, causing elevated water levels which flood
the mostly unconstrained natural floodplain area.

Secondary hazards

Describe any secondary effects resulting from the risk event
(e.g., flooding that occurs following a hurricane).

Secondary risk of flooding from High Tides.

Primary and secondary organizations for response

Identify the primary organization(s) with a mandate related to a key element of a natural disaster
emergency, and any supporting organization(s) that provide general or specialized assistance in
response to a natural disaster emergency.

Strathcona Regional District will co-ordinate emergency response, with support from local emergency
responders. The Regional District has an Emergency response team that provides leadership to all
emergency operations centre, Emergency Social Services and Ground Search and Rescue volunteer
and staff teams in the region who would be called upon during an emergency event.

Risk Event Description
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Description of risk event, including risk statement and cause(s) of the eve nt

Risk is based on freshet induced or large rainfall event flooding within Salmon River. Therefore the
Provide a baseline description of the risk event, including: antecedent weather cor_ld_itio_ns whi_ch could help predict or impe_tct flooding are: sp_ring snowpack,
temperatures, and precipitation. Climate change could have an impact on these climate/weather

* Risk statement; e . .
« Context of the risk event: conditions and will be studied further as part of further NDMP Streams.

» Nature and scale of the risk event;
e Lead-up to the risk event, including underlying cause and trigger/stimulus of the risk event; and
¢ Any factors that could affect future events.
Note: The description entered here must be plausible in that factual information would support
such a risk event.
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Risk Assessment Information Template

Location

Provide details regarding the area impacted by the risk event such as:
e Province(s)/territory(ies);
¢ Region(s) or watershed(s);
e Municipality(ies);
e Community(ies); and so on.

British Columbia

Salmon & White Rivers watershed
Village of Sayward

Strathcona Regional District

Natural environment considerations

Document relevant physical or environmental characteristics of the defined geographic area.

The village of Sayward is located on the coast of Vancouver Island, north of Campbell River. It has a
small population of 340, with access to the coastal waters through a harbour located in the north of
the community. Sayward has 2 main access roads that link it to Highway 19, the main highway
through Vancouver Island, and provide its link to other communities on the island. The village itself is
located on a area of low-lying flat land, with mountainous areas to the south, east and west, and the
Johnstone Strait to the north.

Meteorological conditions

Identify the relevant meteorological conditions that may influence the outcome of the risk event.

Intense rainfall in the upper watershed can lead to brief, high-flow events. Typically occuring Fall,
Winter or Spring.
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Seasonal conditions

Identify the relevant seasonal changes that may influence the outcome of the risk assessment of
a particular risk event.

Seasonal changes can result in higher levels of flow within the rivers. Freshet period, when snow melt
is high can coincide with high rainfall and result in larger flows in the river, as well as flooding for a
longer, extended period of time when compared to a Fall season rainfall event.

Future hydraulic modelling to be undertaken at later stages of the project (should funding be received)
will include an assessment of different seasonal models.

Nature and vulnerability

Document key elements related to the affected population, including:
e Population density;
* Vulnerable populations (identify these on the hazard map from step 7);
» Degree of urbanization;
* Key local infrastructure in the defined geographic area;
e Economic and political considerations; and
* Other elements, as deemed pertinent to the defined geographic area.

The Village of Sayward has a small population of approximately 340. Population density is low with
minimal urbanization. The village is located on the coast of Vancouver Island on the Johnstone strait.
The community is therefore at risk of flooding from freshet of the surrounding mountainous areas
resulting in high water levels in the Salmon River as well as impacts from high tides.

All of the community's infrastructure is located on a low lying flat area adjacent to the river and coast.
There are 2 access routes into the community that link to Highway 19, and hence provide the
evacuation routes in times of flooding. Both of these routes have experienced flooding in the past and
there have been instances when people have had to be evacuated from the roof of buildings by
helicopter due to inaccessible evacuation routes. Evacuation is therefore the main concern, with
residents have experienced evacuation due to concern that roads may become inaccessible.
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Asset inventory

Identify the asset inventory of the defined geographic area, including:
* Critical assets;
e Cultural or historical assets;
» Commercial assets; and
e Other area assets, as applicable to the defined geographic area.

Key asset-related information should also be provided, including:
e Location on the hazard map (from step 7);
» Size;
» Structure replacement cost;
* Content value;
» Displacement costs;
e Importance rating and rationale;
e Vulnerability rating and reason; and
« Average daily cost to operate.

A total estimated value of physical assets in the area should also be provided.

The study area covers an area with a low population, however assets within the area include utilities,
roads and bridges, campground, fire hall, fuel stations, a hospital, library, municipal buildings and a
school.

Figure X identifies these key assets in relation to current mapping.

Other assumptions, variability and/or relevant information

Identify any assumptions made in describing the risk event; define details regarding any areas of
uncertainty or unpredictability around the risk event; and supply any supplemental information, as
applicable.

The risk event is not based on any one historical flood event. Instead it is a combination of anecdotal
information, photos, etc. from past flooding events which have been combined to form the basis of
the risk event for this assessment. Flooding includes events in 1975, 1990, 2008, 2011, 2014 and
2018, as well as flooding that is experienced annually.

Existing Risk Treatment Measures

Identify existing risk treatment measures that are currently in place within the defined geographic
area to mitigate the risk event, and describe the sufficiency of these risk treatment measures.

There are currently no flood protection measures in place in the community or any flood risk plans for
mitigation. During previous flood events, residents have been evacuated as flood waters rise due to
concerns that evacuation routes have the potential to become inaccessible as flood waters continue
to rise.
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Likelihood Assessment

Return Period

Based on flood events in 1975, 1990, 2008, 2011, 2014 and 2018 it is assumed that the flooding
Identify the time period during which the risk event might occur. For example, the risk event described herein is the result of approximately a 1 in 5-year event (or greater).

described is expected to occur once every X number of years. Applicants are asked to provide
the X value for the risk event.

Period of interest

Applicants are asked to determine and identify the likelihood rating (i.e. period of interest) for the risk event described by using the likelihood rating scale within the table below.

Likelihood Rating Definition
5 The event is expected and may be triggered by conditions expected over a 30 year period.
4 The event is expected and may be triggered by conditions expected over a 30 - 50 year period.
3 The event is expected and may be triggered by conditions expected over a 50 - 500 year period. 5
2 The event is expected and may be triggered by conditions expected over a 500 - 5000 year period.
1 The event is possible and may be triggered by conditions exceeding a period of 5000 years.

Anecdotal evidence indicates that flooding has occurred in 1975, 1990, 2008, 2011, 2014 and 2018 and in some locations flooding
occurs annually.

Provide any other relevant information, notes or comments relating
to the likelihood assessment, as applicable.
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Impacts/Consequences Assessment

There are 12 impacts categories within 5 impact classes rated on a scale of 1 (least impacts) to 5 (greatest impact). Conduct an assessment of the impacts associated with the risk event, and
assign one risk rating for each category. Additional information may be provided for each of the categories in the supplemental fields provided.

A) People and societal impacts

Rating___|Defiiion fk rating
5 Could result in more than 50 fatalities
4 Could result in 10 - 49 fatalities
Fatalities 3 Could result in 5 - 9 fatalities 2
2 Could result in 1 - 4 fatalities
1 Not likely to result in fatalities

Supplemental information
(optional)

Evacuation routes are often cut off, with historical evidence that members of the community have needed to be airlifted from their homes during flood events. Discussions with

members of the community indicate that water is fast flowing, which presents a higher risk of fatalities from drowing if people are knocked off their feet.

Injuries

Injuries, illness and/or psychological disablements cannot be addressed by local, regional, or provincial/territorial

5 healthcare resources; federal support or intervention is required

4 Injuries, illnesses and/or psychological disablements cannot be addressed by local or regional healthcare resources;
provincial/territorial healthcare support or intervention is required.

3 Injuries, ilinesses and/or psychological disablements cannot be addressed by local or regional healthcare resources additional
healthcare support or intervention is required from other regions, and supplementary support could be required from the province/territory

2 Injuries, illnesses and/or psychological disablements cannot be addressed by local resources through local facilities; healthcare support
is required from other areas such as an adjacent area(ies)/municipality(ies) within the region

1 Any injuries, ilinesses, and/or psychological disablements can be addressed by local resources through local facilities; available resources

can meet the demand for care

Supplemental information
(optional)

Evacuation routes cut off, and the hospital is in an area that could be at risk )(further modelling required to confirm this). Air support has previous been required for evacuation.
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Risk o Assigned
Rating Definition risk rating
5 > 15% of total local population
Percentage 4 10 - 14.9% of total local population
of o .
displaced 3 5-9.9% of total local population 5
individuals 2 2 - 4.9% of total local population
1 0 - 1.9% of total local population
Displacement
5 > 26 weeks (6 months)
4 4 weeks - 26 weeks (6 months)
I_Duratlon of 3 1 week - 4 weeks 4
displacement
2 72 hours - 168 hours (1 week)
1 Less than 72 hours

(optional)

Supplemental information

There are only 2 road options into the town of Sayward and given the risk of inaccessibility of these potential routes, the affect of flooding would extend to the majority of the
local population. Depths up to 5ft of flooding have previously been experienced and hence recovery time is likely to extend into months, although this is mostly related to

infrastructure flooding. A long recovery period is expected because permanent, long-term repairs to roads and bridges generally takes months.

B) Environmental impacts

> 75% of flora or fauna impacted or 1 or more ecosystems significantly impaired; Air quality has significantly deteriorated; Water quality is
significantly lower than normal or water level is > 3 meters above highest natural level; Soil quality or quantity is significantly lower (.e.,
significant soil loss, evidence of lethal soil contamination) than normal; > 15% of local area is affected

40 - 74.9% of flora or fauna impacted or 1 or more ecosystems considerably impaired; Air quality has considerably deteriorated; Water
quality is considerably lower than normal or water level is 2 - 2.9 meters above highest natural level; Soil quality or quantity is moderately
lower than normal; 10 - 14.9% of local area is affected

10 - 39.9% of flora or fauna impacted or 1 1 or more ecosystems moderately impaired; Air quality has moderately deteriorated; Water quality is
moderately lower than normal or water level is 1 - 2 meters above highest natural level; Soil quality is moderately lower than normal; 6 - 9.9 % of
area affected
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<10 % of flora or fauna impacted or little or no impact to any ecosystems; Little to no impact to air quality and/or soil quality or quantity;

2 Water quality is slightly lower than normal, or water level is less than 0.9 meters above highest natural level and increased for less than 24
hours; 3 5.9 % of local area is affected
1 Little to no impact to flora or fauna, any ecosystems, air quality, water quality or quantity, or to soil quality or quantity; 0 2.9 % of local

area is affected

Supplemental information
(optional)

The local conservation area is at risk, During times of previous flooding, members of the local community has experienced oil and sewage present in floodwaters. There are
log dumps, sewage systems, the Town's sewage lagoon, a gas station, and many other potential sources of contamination present within the floodplain extents. Based on
anecdotal evidence of historical flood events, there have not been any catastrophic environmental impacts due to this type of flood event. However, the potential is present

and past performance is no indication of future outcomes, especially as infrastructure ages/deteriorates and development continues.

C) Local economic impacts

5 > 15 % of local economy impacted

4 10 14.9 % of local economy impacted

3 6 9.9 % of local economy impacted 5
2 3 5.9 % of local economy impacted

1 0 2.9 % of local economy impacted

Supplemental information
(optional)

Disruption to roads is likely to cause large-scale disruption that would affect not only local businesses, but also local residents. Anecdotal evidence indicates that local
residents have experienced significant economic damages in previous events. A long recovery period is expected because permanent, long-term repairs to roads and bridges

generally takes months.
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D) Local infrastructure impacts

Risk . Assigned
Rating Definition risk rating
5 Local activity stopped for more than 72 hours; > 20% of local population affected; lost access to local area and/or delivery of crucial
service or product; or having an international level impact
4 Local activity stopped for 48 - 71 hours; 10 - 19.9% of local population affected; significantly reduced access to local area and/or delivery
of crucial service or product; or having a national level impact
. Local activity stopped for 25 - 47 hours; 5 - 9.9% of local population affected; moderately reduced access to local area and/or delivery of crucial
Transportation 3 - ' . L o - 5
service or product; or having a provincial/territorial level impact
2 Local activity stopped for 13 - 24 hours; 2 - 4.9% of local population affected; minor reduction in access to local area and/or delivery of crucial
service or product; or having a regional level impact
1 Local activity stopped for 0 - 12 hours; 0 - 1.9% of local population affected; little to no reduction in access to local area and/or delivery of

crucial service or product

Supplemental information
(optional)

Infrastructure, particularly road access is considered to be the greatest risk to the local community. Roads have previously been totally cut off with residents requiring
emergency evacuation by helicopter. The town of Sayward has only 2 access roads to the link it to the local area, both of these routes have experienced flooding previously.
In addition, bridges have been identified as having flooded, with some structural damage experienced. Lack of access and egress into and out of the town impacts the entire

community, this has therefore been given the highest risk rating possible.

Energy and Utilities

5 Duration of impacts > 72 hours; > 20% of local population without service or product; or having an international level impact

4 Duration of impact 48 - 71 hours; 10 - 19.9% of local population without service or product; or having a national impact

3 Duration of impact 25 - 47 hours; 5 - 9.9% of local population without service or product; or having a provincial/territorial level impact

2 Duration of impact 13 - 24 hours; 2 - 4.9% of local population without service or product; or having a regional level impact

1 Local activity stopped for O - 12 hours; 0 - 1.9% of local population affected; little to no reduction in access to local area and/or delivery of

crucial service or product
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Supplemental information
(optional)

Anecdotal evidence indicates that there has been limited energy and utility disruption during previous flood events. However, as there are likely to be energy and utility

infrastructure within the affected area, we would estimate that local activity may be disrupted for less than 12 hours

5 Service unavailable for > 72 hours; > 20 % of local population without service; or having an international level impact
Information 4 Service unavailable for 48 71 hours; 10 19.9 % of local population without service; or having a national level impact
an(_j . 3 Service unavailable for 25 47 hours; 5 9.9 % of local population without service; or having a provincial/territorial level impact 1
Communications
Technology 2 Service unavailable for 13 24 hours; 2 4.9 % of local population without service; or having a regional level impact
1 Service unavailable for 0 12 hours; 0 1.9 % of local population without service
Any impact is likely to be restricted to a property level, with services disrupted for less than 12 hours.
Supplemental information
(optional)
5 Inability to access potable water, food, sanitation services, or healthcare services for > 72 hours; non essential services
cancelled; > 20 % of local population impacted; or having an international level impact
4 Inability to access potable water, food, sanitation services, or healthcare services for 48 72 hours; major delays for nonessential
services; 10 19.9 % of local population impacted; or having a national level impact
Inability to access potable water, food, sanitation services, or healthcare services for 25 48 hours; moderate delays for nonessential
Health, Food, and Water 3 ST L . ; . o . 5
services; 5 9.9 % of local population impacted; or having a provincial/territorial level impact
5 Inability to access potable water, food, sanitation services, or healthcare services for 13 24 hours; minor delays for nonessential;
2 4.9 % of local population impacted; or having a regional level impact
1 Inability to access potable water, food, sanitation services, or healthcare services for 0 12 hours; 0 1.9 % of local population

impacted
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Supplemental information
(optional)

Roads inaccessible due to flooding causes a great risk for emergency access and egress. Given the limited accessible routes into the town, emergency access disruption

poses a risk to greater than 20% of the population being unable to access healthcare. This has therefore been assigned the highest risk rating.

Safety and Security

> 20 % of local population impacted; loss of intelligence or defence assets or systems for > 72 hours; or having an international level

5 ;
impact

4 10 19.9 % of local population impacted; loss of intelligence or defence assets or systems for 48 — 71 hours; or having a national level
impact

3 5 9.9 % of local population impacted; loss of intelligence or defence assets or systems for 25 — 47 hours; or having a
provincial/territorial level impact

2 2 4.9 % of local population impacted; loss of intelligence or defence assets or systems for 13 — 24 hours; or having a regional level
impact

1 0 1.9 % of local population impacted; loss of intelligence or defence assets or systems for 0 — 12 hours

Supplemental information
(optional)

No intelligence or defence assets within the study area, however, during previous flooding residents have been required to evacuate, which poses a security risk at an
individual property level, this risk has the potential to impact 2-4.9% of the local population. Anecdotally, many residents report that their access out of town was entirely cut-
off for days. However, the vast majority of folks were able to shelter in-place and wait for access to be restored. Only a small percentage of the population required evacuation

due to flooding, or due to medical complications which occured during the time when access to hospital or facilities was cut-off.
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E) Public sensitivity impacts

Risk i Assigned
Rating Definition risk rating
5 Sustained, long term loss in reputation/public perception of public institutions and/or sustained, long term loss of trust and confidence in
public institutions; or having an international level impact
4 Significant loss in reputation/public perception of public institutions and/or significant loss of trust and confidence in public institutions;
significant resistance; or having a national level impact
3 Some loss in reputation/public perception of public institutions and/or some loss of trust and confidence in public institutions; escalating 4
resistance
2 Isolated/minor, recoverable set back in reputation, public perception, trust, and/or confidence of public institutions
1 No impact on reputation, public perception, trust, and/or confidence of public institutions

Supplemental information
(optional)

Lack of safe emergency access and egress poses a risk to the community and local residents are in fear of flooding with each extreme weather event. Members of the local

community provided emotional accounts of flooding that has been experienced and there is an expectation of action from the local community.
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Confidence Assessment

Based on the table below, indicate the level of confidence regarding the information entered in the risk assessment information template in the “Confidence Level Assigned” column.
Confidence levels are language based and range from A to E (A=most confident to E=least confident).

Confidence Level Definition Confidence Level Assigned

Very high degree of confidence

Risk assessment used to inform the risk assessment information template was evidence based on a thorough knowledge of the
natural hazard risk event; leveraged a significant quantity of high quality data that was quantitative and qualitative in nature;

A leveraged a wide variety of data and information including from historical records, geospatial and other information sources; and
the risk assessment and analysis processes were completed by a multidisciplinary team with subject matter experts (i.e., a wide
array of experts and knowledgeable individuals on the specific natural hazard and its consequences)

Assessment of impacts considered a significant number of existing/known mitigation measures

High degree of confidence

Risk assessment used to inform the risk assessment information template was evidence based on a thorough knowledge of the
natural hazard risk event; leveraged a significant quantity of data that was quantitative and qualitative in nature; leveraged a wide

B variety of data and information including from historical records, geospatial and other information sources; and the risk assessment
and analysis processes were completed by a multidisciplinary team with some subject matter expertise (i.e., a wide array of
experts and knowledgeable individuals on the specific natural hazard and its consequences)

Assessment of impacts considered a significant number of potential mitigation measures
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Moderate confidence

Risk assessment used to inform the risk assessment information template was moderately evidence based from a considerable
amount of knowledge of the natural hazard risk event; leveraged a considerable quantity of data that was quantitative and/or
qualitative in nature; leveraged a considerable amount of data and information including from historical records, geospatial and
other information sources; and the risk assessment and analysis processes were completed by a moderately sized
multidisciplinary team, incorporating some subject matter experts (i.e., a wide array of experts and knowledgeable individuals on
the specific natural hazard and its consequences)

Assessment of impacts considered a large number of potential mitigation measures

Low confidence

Risk assessment used to inform the risk assessment information template was based on a relatively small amount of knowledge of
the natural hazard risk event; leveraged a relatively small quantity of quantitative and/or qualitative data that was largely historical
in nature; may have leveraged some geospatial information or information from other sources (i.e., databases, key risk and
resilience methodologies); and the risk assessment and analysis processes were completed by a small team that may or may not
have incorporated subject matter experts (i.e., did not include a wide array of experts and knowledgeable individuals on the
specific natural hazard and its consequences).

Assessment of impacts considered a relatively small number of potential mitigation measures

Very low confidence

Risk assessment used to inform the risk assessment information template was not evidence based; leveraged a small quantity of
information and/or data relating to the natural risk hazard and risk event; primary qualitative information used with little to no
quantitative data or information; and the risk assessment and analysis processes were completed by an individual or small group
of individuals little subject matter expertise (i.e., did not include a wide array of experts and knowledgeable individuals on the
specific natural hazard and its consequences).

Assessment of impacts did not consider existing or potential mitigation measures

Rationale for level of confidence

Provide the rationale for the selected
confidence level, including any references or
sources to support the level assigned.

Assessment is based on anecdotal evidence from previous flooding events, specifically in 1975, 1990, 2008, 2011 and 2014. Although some 200 year
floodplain extents were available for the assessment, these did not cover the entire study area and consideration must also be given to the impact with
potential risk of tidal flooding. The anecdotal evidence that was provided from the public consultation provides a detailed account of flooding that has
been experienced. Geospatial information was provided by Strathcona Regional District, including infrastructure, land use, etc. The assessment was
completed by civil engineers, hydrotechnical engineers, environmental engineers (Contaminated Sites specialist) and risk specialists.
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Key Information Sources

A public consultation exercise was undertaken to obtain community member accounts of flooding, which included responses to
a survey, interview questions and photographs. Regional District staff also provided anecdotal information about historical
flooding, as well as approximate mapped flooding extents for the 2016 event.

Identify all supporting documentation and information sources for
gualitative and quantitative data used to identify risk events, develop
the risk event description, and assess impacts and likelihood. This
ensures credibility and validity of risk information presented as well as
enables referencing back to decision points at any point in time.

Clearly identify unclassified and classified information.

Description of the risk analysis team

Eric Heel, Intermediate Hydrotechnical Engineer completed a field inspection of the potential flood risk areas, met with
Strathcona Regional District staff, to form the basis of the risk assessment and the RAIT. Eric is a civil / hydrotechnical engineer
with over 8 years' experience on water resources related projects within BC. His expertise lies in open channel flow modelling,
floodplain modelling/mapping, and design of in-stream works.

List and describe the type and level of experience of each Clare Share, PEng undertook the Risk Assessment. Clare is a professional engineer with over 10 years of experience of flood
individual who was involved with the completion of the risk risk assessments in the UK and Canada. Clare was a key member in the production of national legislation relating to storm
assessment and risk analysis used to inform the information water management in the UK, including reviewing the impact and risk associated with flooding. In addition Clare was Flood Risk
contained within this risk assessment information template. Manager for a major London borough and served as an advisor to the mayor of London authority on flood risk issues.

Both Eric and Clare have completed previous flood risk assessments under this programme.

Allan Morrison is an engineer and contaminated sites specialist, who provided expertise & input into potential contamination or
environmental impacts. Allan has over 15 years' experience in this field in BC.
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