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1 PUATHHE

IR AT BT BCA) & HARE MK REIKE 77 = (GOSR) ] WSP USA Solutions, Inc (WSP) Fi&zh Bk
b&: Tottenville i ridz it EAIH (LU IR “WgshPisde” s “BiH” ) HlE . B HN T Raritan
Bay (R4IZyits) ANk, WHESZE B2, M Tottenville A1 Conference House Park F¥f, MRS HEH
Wards Point ZE{f %1 2216 %5 Butler Manor Woods (BIES-1)

A BCA J& 2017 4 1 A 17 H i WSP (J52£[E Louis Berger A 7)) il (1R BCA A H 5 . AVE B
BT ST IH BERABE U AR LRGBS . 5ZATH BCA —FE, A& BCA /&R HESE EE 55
T R ¥ (HUD) X% it B4 (RBD) WiH 47 3hit Y& 1IEZ (APA) 1] BCA #5'5 (HUD CPD-16-06) i 51 «
A AT A TAT BCA S 5FREUR I CnfER O BRI T JpA 2 (OMB) 55 A-94 5 @A T BRf RIE
) o

ZIH AR 2R
o TEBTBIR RS LRI VAT BTSRRI SRR S, LSRR B DL () R, DA
Fe—/NBUF R ERNKE. (FEDUAG e — VR .

o UGN R IRE KNGS, WFE: MW FEE (ALY . R B ) . DI
FeP UA S AR Db b2 S b i, EAMAAE Lemon Creek F11 Great Kills Haror 2 57 4Hi5 @, A
b %h R R P RS Rh (., BEAE) GIIE AR A A A

o UESHIMSARRI AR . TR R AL,

I BE (1) Mk b 458 Tottenville I IEIR 1 A G TR R FERIT U (2)
MR RO AR A, SR S E AR SR RO B IO WA @) Jmita
FEAL WA , (R AR, DL A AR R PR P i

BCA %01, 05 HHO9 AL S8 655 Tottenville 0177 it XL KK F 41 A AR AT X 30 2 K
FR IR R H O A A A )

TSI RR: A A A WSP
TiH% T LSC2043436.07 o
AESPH PR SR SV -P) YN E
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BCA & K2 50 FiPAtH N T TH = AR I H BRI &, A4S HUD 935 S, BCA KA 7% G B ke
ERRBAT A I %0 H A A R RS FBAE 045 YA P AR IR 2 AR AS A4 1 3 B AN
WS ESeAS, fli114 8,270 Ji3€ 0. TH AEVEAGHA A Ras BUE i A 8490 JiZEJt. Wi ES-2 s, Ak
(TR

o 5,830 X ITHIKEINME:

o 1,060 /33 EIE;

o 1210 HEmHrtamE: PR
o 390 JiEITHIAF IR ALE -

B ES-2: WAEMN: RitIME (2020-2070, 7% T

ZDFIRE
$3.95,5%

M E,
$12.06,14% 4

B E
$10.56,12%

LL 7% AOMSELRE, T HEE S BRI A IFIMEN 220 HETT, MasAL GRS PS4
N 103 (R ESL) o XUk, 2B EEME, JFEKBSA Tottenville [IAEX BEINNE, HoA
YR AR T Hh X A AR A2 35 BRAERKGS .

SFAZIH B A SRR FERR AN A T AT 7 BUR M b BRI 2> Mrf BCR AN BUE AT i, AR TRk
(AR AR 2 e S AR %000 H A B a4 M. BUBIEE AT R, 7E 3% IR, T H M 2 aa BE N
5,000 /i3£70, BCR 4 154, BUBMES TS 7R T RA B SO AIZ 8 S 4E Ga4E) AR Az LA
JAE 5 KA a8 ORI kD 2 H e G558, 78 3% BIMGIRZR T, %000 B2 as i BEE H Fa i,
1% FE 2 v] BE B AN e, AT DUR SZIX SebR e TR 2R, AR B TR RRE BT 171

TR AR AR o AT WSP
T H %45 LSC2043436.07 B
ISP PL RIS SS =0 W/ 30



RES-1: WEHAPIERE — M RAST BE

7%

3%

A i R 3 AR
T 558 A $78,280,740 $85,608,660
1EE R4 $4,379,303 $7,428,897
ISy %S $82,660,043 $93,037,558
M
VARV $58,345,852 $89,841,035
BES IR 5 e A $3,446,874 $7,277,180
BRI GHT GET A E) $3,262,364 $6,567,390
THE G 100 B A VR 9T AR $561,915 $1,131,178
S IR 2 AR A $1,259,875 $2,536,225
T G ) AR b P EE S AR $47,450,148 $67,555,200
G BT AS A A $266,448 $542,491
T B 1R B 3 A EH AT VAR A $323,207 $650,640
T8 7 PR T P AR $1,159,383 $2,333,927
BRI E $77,179 $167,266
TE G (0 PR $6,850 $14,512
SRS $22,078 $47,813
THE G 10 2 B A A F b 45 $509,532 $1,017,212
AN E $10,557,255 $21,481,453
B RGFEERS BW A (+) $10,723,747 $21,809,222
HBRGEERSITH L () $166,492 $327,769
ARG LM et $10,557,255 $21,481,453
e E $12,057,887 $23,832,401
HEPIRE AR $322,966 $405,211
RIS BN $11,734,921 $23,427,190
2V A e $3,946,572 $7,878,799
GRS (S (PR RS A RETE LD $3,946,572 $7,878,799
IS &1 $84,907,565 $143,033,689
B A $2,247,522 $49,996,131
2% 28 B A B 1.03 1.54
BN B AR A ST
TH%'5 LSC2043436.07
ALIMM KRR TP A % #4

WSP

=il



2 faig

VT E S S PRI E  (CUREIAR “IEshBh e ” 8 “IH " ) GRS T BCA) AditN H
A 5 A3 TR JE (HUD) #5530 CPD-16-06 HH ik i X% 1T Hig (RBD) Tl H WAL /7 5E Bt 1% 50T
HFFETE OMB 5 A-94 53 HIrp BITsl ORE PR SN o 2% 200G 1 75 43 B8 T T it v s e F RS “ 57
AT TH PAHELL.

2.1 AR “HHIH” Hh5
AEARARAT I FL A8 et 50D B B DR

o TEMTBSR FRGE ER BT T BRI YRS s R AR G, BAER e _ERY DR CRR) RE, B
Jo—NBlE R ANKE. (FEDAG MM — VRV

o HWEFRFERNST R K E NS S, S HuRFRE ORI . mRE W E WOitsE) . DS REER
FEH LU AR P e S A,  HEAMALE Lemon Creek 1 Great Kills Haror 2 7405 1 #, N
HEaE 4 RN B T RS R (fa. BEER) ORI s A A .

o HAthitR, BEEN Y S5 BRI HE . B TR RRES) .

2T H IS s — N R RTBSR RS HBOHH BRI SR S AR SR E L &, FE L
SR 3 RERLE:

o JERLIE/D Tottenville i 5 I 2 IR T AR S PRI RBAR SRR R DL
o ISR E TR M S, B O i AR RS RS E IS REANME s LK
AR BRSNS, (U ENGEIR, DU AL A AR A g

(=
nd
i

I

2.2 AR “LIH” 5

fEdkok T R, MRS . BT R, A Tottenville (i el £ Mk
U TR ORI AL DO 2 TG BR PR R R B, IEUE BN « Sl
S DI R RGO, DR X TR AR5 25 A P U B SRR 1 R,
I ELIR RS SINE RG . FEL. P00 R AT BT R0 SR B . e BRI 201 B A
(SR 72 9 Bl J 7 A A T .

Tottenville ATIEHFISHIK ALK GREFIVR, KINROIBRE &0, TR MR B, LUSCRHE

Hudson Raritan Estuary =itk & it ol e MRS I S ph s, Hoekat. XGERah i HAbR
WA HEBI Y A Lol SR 252 SR POZ I H 805 9o X IR i BE SR A TSR R i o

Conference House Park [0 & LRI 5022 6 5 A4t it 5 AR RIPEAT R B

EHIBTME: A A WSP
TiH% T LSC2043436.07 o
AL AR TP = 5§ 51



2.3 KRBT

BCA &b 1A fin A AR R (K 2. (REIED « IABEOME . A e, PAURARYE HUD #EN,
WLH P RIATHRMIME. T IR R RS BIEDL TRt i A DA T BCA I
IR S M R ol e s

FR 4 HUD [ 1R OMB 48 HEN, BCA SR H 50 S FIPEA5E []ES RN 7% MBI . BCA I FERUSM:
30T, VPG SRR 15 IR T T E 4 RS R o VRN BB S BT B — 80 s 1R AGE A 3% MR Eet
S, IZE LR F A A E I A S R SRR WEE Fh v H (Freeman, 1999).

2 AT ELFE AR (L A2 FR GO S5 AL 1 Tt A 2 A ) S o o7 B A SR80 o Mt RO AL, EI I R4 VP R )

SCRRBERE, X S8 BRI AE I 28 A% J7 VAR X S BRI Ak A A o 0T PG R A it 101 H B R
T ANZ T SRR AT DAV S AR RGUIRS T, BRSNS HR (FEMA) TR 1A 77 2ok A (E A
B ARG (FEMA, 2013).

2.4 %€ R A AT I AR

A BCA H WSP Zwffil. A BCA &%} 2017 4EFRIFEH WSP 4 fhili) BCA ISR, F7EE RSN R 2017
£ BCA M7 A%, 5 2017 4 BCA —Ff, A BCA fk%E GOSR #2 At L. FRAIEE s LLAIEshbT
W EHHFIBN, Hrhfu$E SCAPE Landscape Architecture. Ocean and Coastal Consultants COWI. WSP #1 NY
Harbor Foundation. MFS Engineers & Surveyors Fl Arcadis; LS AZI0 HAE % P85 578 1 GOSR it ],
AKRF. A, WSP iEARR AL M TE K BCA IR H 7 H ORI SRR BEA 2 SRV AR . S I0A
Ll W

2.5 WA

T EBTESR I H HIZR & H AR =N J71 -

(1) JERLIE/D Tottenville /T £& HIR R FH AR AR P BBEER A Baf AR o Xz

(2) IR SN ST AT B, SRR 2 A A R GRS RO S D A s DA
K

(@) W REIR FEEAS S, (G ENGEIR, DU AL R R RIS E 1 i .

ZIH M R s E R I H, B RS H AR b AES B S EIIKERE T I H AT
ARG IR IR I Raritan Bay CNAZIHE) 7KIf. 525200 [ 548 M Tottenville F1 Conference House Park
i, MPUEFHER Wards Point ZE{#1%] 416 #5f Butler Manor Woods. 3 H X f&—AN& /KT 11, s bl S
b El AT DR, ARG EE R (RAWFEIAL, SCAPE, 2020; Rk, SCAPE,
2016) :

(1) TEBHPIRR G L BB R A B S Hh 0 RS, BFEB R LR DS CBEED KE, LA
Ke—/NBUR R RIRE (TR WM YD) 5

(2) W TR REA W R G B, ERE: IR ORAn Y. R E WS | ISR
SEFNFE DL S BB e b2 Bt Wi,  MEAMATE Lemon Creek 1 Great Kills Harbor % 374+
B, a4 A S R R s A (fa, BREE) QBRI BR I A E R A

(3) G5 LRARIZAE . EH LIERAE S5 F8E s ik .

;n;wn:wz: R A B WSP
wa 15 LSC2043436.07 o
¥ JJHJHL WGP AZE 56 1



2.6 TiHEE

TTH I H it TR 2021 4R 58 =2 HFah, 1E 2023 4FJRE 2024 R 2858 . N TEA BCA, ikt L
BAE 2024 R HI5E . BEHATEED K3 fa 2 gy = O H 47y, DRI RTRE 2 7E —4F 1R et 8] o DR 5 8t 135
gy, XWFFE BCA BTSRRI ARST S5 J5

2.7 FHIH A

W H BIRTHIRRAAG 119 9200 73370 (4% 2020 FE3ETehiMETHED o X OB B it TAnie+ 2k =i
100% Wit fI— 73 1] 52 ) TRE IEAAS SR TV Sk, PAS GOSR $R AL LAR A s frili 5. it
Mg A, TR TR AR ERMEE R eA, R ITH A, R EairkRe . ThRe
PEREA A=A D REEAT M o

2.8 TR S ASH it e 1) i) 7t

7E 2011 £EFN 2012 4E ™ B R FEF R (RS 2012 SERBIAR “Sh” ), 24 Tottenville [4EX iE5%
AR U IR T B AR, IR B T XA BRAZ BB 4 BRI IRAE SR IR R . B T KRR, R
L OAET £ 35 A 1RSI . BRI R 2R AR A AR AR (B 5, (AT H X H o
(i R CE 2Rk . FEFZ ML, RRAE NS 1 %], FRHAE Conference House Park [1)—BtifE+
rp, IR 3 TR KRR MR R TS = oA R, B 2-1 % Tl 2k 35 R IH X
e ST (A

B 2-1: Jis EREIKERLEN

o i bigRLEUE

KIR: #AiRE SCAPE 2016

Raritan Bay X 2 i 5i ) 75 >R Cutl i A2 AP0 AN IR 1520 T 780 ER, AR AL RIRSR (e
BEEA) VTN B 24 b B B BRI SE (Y [E5CAEE DI AR5 Raritan Bay WIS PP (A0 2229 MM B (7
VIS, VAR LGB 4 3 F 0 45 W R 116 (HRE-CRP) .

TR AR AR o AT WSP
T H %45 LSC2043436.07 B
ISP PL RIS SS =0 W/ A



%I H THRIER A AR A (A 2 T, DRI RS, R RN IG5 5 B 2L O S,
KGR TE, JEEE S ZIE TR AE SR E ) T B X B E RS B R Es). 1ZIH
P& LT VR DR BT Tottenville HFLRIASE LA HRE-CRP. X 28T AEA H AR A LA AR5 st
AP IS T PPAL DA S AERS B0 2378 MR o 6yFR i A FH OS2t ) D RERIANME Fa 5 CEEE4RTS SCAPE 2016;
Bain % A\, 2006: USACE,2009) .

2.9 JiH DAL X I M RS

HBAZIH , N Tottenville 4 DX RF 4k £ il 5 5 P2k 5 SR MO A RS, S22 20T AR AN Btk
PRERHT 7, B EURFHARSKI FEM AREE BRI RENE. ££ 2011 £EAN 2012 4EfY™ EXFRHFIF (RLAHE
FNZE “Fal” ) IR, 2 Tottenville A DX 32 K BIRA™ EAIRS, E 523 7 IXEERP R0 H.
BONWR . (HARBLRHR, HBCHZIE , DR S8 AR 2 B BRSO . B 17 XU
FF, RO LR 35 LI 2-1 M UR TR AT T RFERR . AR P AR I UAEAR T
IR 814352, BUH X PRSI FR O L2 2R M. IRAIMEAFE I, X LR AT §E 28 %4t
DXHIRAE, I HASERE RS URARA &1 B BOFFER 4 4P A TGN OB (0 M U < Dl o o DR TRATE FH BB 47
BT {5 R 2 D RE A S SRR, Iy FeAR PR e & BB (i FRAR A AIn) . FHSL B, Tottenville Y
LB X BAE e VAR AL, T ELRESE H AT R AT BT (SLR) AR, XX ) SN RERE

R,

EHIBTME: A A WSP
TiH% T LSC2043436.07 o
AL AR TP = 78 I
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3 RmERAR

3.1 A A EARA

T00H A A B A R I E TR CRTHASE ARG A s HAN I AR S R T RI & s
B NA

T H SRS 114 9,200 /53670 (3% 2020 3 eMMETHED « R 3-1 Bon THEEURARI /3 N it T A
FIRAGE, HARER R @ . R IR EM — B LN EEk Wit EEE, (HRIEHE, T
B, HWKE, LA TR

T H it L Rl ok B AR E TAERIME S, 7E 100% Wit 5emia (2020) At T 5 #5h5 )51 T. 45 3%
SV A N SR o WK & AT E B0 AR T E AR H (2020). A A5 10 A 2 MRYE 0 H B EL
Fie 4 B3 H R T T 24 B0 5, M GOSR 3K15 .

£ 3-1: HHBBERA (3%2020 £ oM EHTE)

B
Wit $8,300,000
WA $2,911,424
KUt T SEAR $67,497,131
it T $2,024,914
Jite 1A P $3,900,000
5 A T 2 2 $3,000,000
HE $2,147,965
HRE $2,100,000
Bt $91,881,434

KR AN PESE TARIASE (2020); 24t @TH (2020); GOSR (2021)

Bt — B, i E e eI . T H M2 A s S Thae. Sk A I SR S o REAFE E M
00 5% PR A AR R 1T H TR (SCAPE) FIFAT HIRA (AKRF) $&4t. AR VFaT HUHEHE 1050 H iz B A 464 Tt
(COWI, 2020), NYSDEC mILAEHAEHR MU 15 Fja, RIS IEMRE SR AL A,
FOF PR AR M ARG . NI EAR BCA, RIRRFE MEEE MY 317,000 K5, T24tH i H
(BOP) & —Wi4 iy s, BEWEALMERAYG, 200 H VN E R KRR, TR 73
Bifd. 2%, HAEWHNOEREN 4 2 10 FF2ERIEESIIEIERE, A% % W Raritan Bay AR
BHSCFRAES RS, ZIMALL WK RES), THETT NG BTSSRl

B T AR B TIE S I B G S LIAL, G AE B I SR ARG VK R R AR A R E R BANEE
TH B ER—E—EREES . —F— ERE RS, s a R E B . A TR A
IR B BOP 24t (HHA N 2/20/21 BOP %55

— 4P I RS — 4 1 A BB W AE Conference House Park KM FER24T, 7ETKHIFIR M,
A AR B ARG SR R 0 L 450 4l i SRR Y o TRt 2T Conference House Park. 244
SIS AR A AR T ESh P R AR Y 2T R A FEA L I B, DA TS BB AR TR
IS HESBMAIZ ST ERE X EWRFA A 185 SR 80 R 58 GRS A 4RB1 D e ML 3 B

BT R RA AT WSP
T H %45 LSC2043436.07 o
ALK ABEKE TP A = 9L



AR X Rl LR ARATT T 5 2 o R W AR T RE A S ARRR Rk s 22 3 (K A A
J&7R .

NTTEA BCA, ey i it T A Wtk 2 TR T 2024 SErh 158/ BRAE BT bR d i im THaG 5 B
PSR G, FFEREA 50 FIPMI RS, SHUIK R KRB AT RIMEG N 2022 E0HR, Fi4k
#2029 5. BB H BRGS0 PR IRk S8 22 2 ad

R 7% BFINEILE, FEREAS 50 FVPANII N, AR IE 4 8,270 /3 3£ Jt.

3.2

>>§’1t
Bk

3.21 MEita

PR 3B SRS B AR R, DA I0TH S AR DU A DL K% 7 AN A i PR (AL AEROK “AF
BUH” RIS, XSO E R R A, HERAARR IR " WEE A% R A, £ Rk
“CHIUH " TR AN A R G ANy BCA P R4 AL

B S K E

EFly

B SR SR B IR IR R ai. 2 “ATTH 7 A “TETH 7 AREET N, I LA A KR S 1R R AR
EAL T SRR SN P G AR B EROR “TEITH 7 BT, AS@IGIZIHE, EIE R

SAEXERFE R DT LB P B B R REEE ORY o A0 BCA — &R R i) MER [P BLG 10 4F. 25 4.
50 41 100 4F — 18 XEEREAF,  HHUIR SR kAL LU AT AT 21 3~ SLR I FI0R .

f£ BCA W, (&M T HUIE R # (EAD) HEZORTHSEE XS hit e Bt s . EAD HEQCRH] 1 24> M3k
FF ORI AT BRI AEAE R AL B IIBCF8 a A, R IX S A v T 5 BCR 1 H BIR
R A L i AT

7 Aradis #A/TIIHE 100% #it FUNWAVE 23087 04 5, LT B R ol & 7 T B 1 2k
(SCAPE F1 Arcadis [} GOSR L1148 M5k, 11/25/2020) . FUNWAVE 43 45 5 Auds 7 o B AN s (Z B,
A4 (GIS) £udls, o TEATHFICIUH I, AN 260 Tottenville Y7 7R X 35k 3 TR a1 22 o

ZIHEEER 2 100 E—B RBFATIRIT RS, IFH RN BRI . AR B &N 9 3
R, RESRASREA/ NI KR . 200 H i AR R R S B R R I G VO L RGE , TIE VD s
ST R 730 5 R 0 A, T IRZEER T 1Y A B R . A, %I H AT B S AR TR 2R (R
TR R AR TR, VD R R AE “TEWE 7 5 FUMEAE. “HIE 7 58T 85 R0
o FHE 7 2R A4 A AT B A — AN B R IR0 25

N B 7 VR A

R T GIS i ibdzs. ZFIA T ArcGIS fil GIS [KZ i e 52 Rk S B R 775, G5B
F T EAG R (375 . %7280 T FEMA I TSV HBE SRR (AR T . AR 5 R iy, (HR
F T AT F2 00 973 BT SR (R ek, B S5 TR H M EER G 6. B Tk BCA KRS SE Ty
HEATHER -

AN R AR BT WSP
TiH% T LSC2043436.07 R
ISP PL RIS SS =0 W/ %10 1



AL TTETYE 2

LT A GIS EZ, SRAESR T DL SR, MR T X B 5 FUNWAVE
AL AR K o . A T RIS T FEAR A0 S S LRV . e A8 SR 40 7
HEAT TR, T T RO ST R AT 2.

6 [51idr F LR 4] (USACE) AL AP /7 256 70 IR PR 7 25 iR £

USACE dbK Ui S5 & Wt T 00 2 ) FHR P01 36 bR B0l B4 15 P 5. B BRI AT it i P o0 SR
WEFH IS R, AATAESR 7 & ZO N BT R, X SN R R S I I A S TR PP
WA N GAFR BB 9 MEEE RS (NACCS, 2015). ZERIFS 23, /INZELAR SR FAAL T 3 Xk S (4
B8 ATl AR AR B ¢ R 7E USACE St 7t rhvsf B AL IRFE TR E G R (RO IR BE 13 R
(DDF)) A BTk 1207 72 FIRF SIS TR AR A, DDF R 4k F Al XU S i () R 0 435 4 S ST )
VBRI . DDF B4 AR = a0 B o0t 230, BAR B T Ak IR FEEBR @ . 2R EE T /K IRFE
B IRE S, A EM AR v @A E B MER B o S 5. B v— R iR%, DDF Ak
PUR AR E TR R & @SUERER, N EMEH, ELAE, Wil DBgry EoiE
b, KITAREIKIE LA AUk L ASFETE R0 R -

LT T 7 MAPPLUTO

AL T HRIR (Department of City Planning) [ MapPLUTO £&—/> GIS #hFE ¥, ‘&R 7 &84 Hr7
WAL, Iidsk T Hb BRI T3 g s i VRIS 2. MapPLUTO FAI%IcHE 1 FH 2067 TR A HhBE 1) 50
Yk, AFEFYAIR. FOERESYAE (FesmE) o ST R, SR ST
285 P 7= X S SR ALK EE SR 2 IE T R 4R MapPLUTO i o (1T A4 1% .

LIDAR

KHHERN 1 Je RIGA LT N2 B IR R (DEM) Sk ERE 70 X It 4k . 1% DEM 21
2017 “EHAME]EEN ) LIDAR, +& Tottenville 5ofr bR HE s, T T bk #fie BCA WA I
TR, CA AR A BT 75 i i e, B b e O, A 0

EHY I

FIH AL @R 2B E. A29TH MapPLUTO. 412917 LIDAR . 7Sai i oI 7E 28 55 P44 4i
A, BITNA BCAGIET —A GIS 85T EIZE o 15 MWL LT $idis 45 7 SREU AR BRI T AR 23]
MRAEHARG, P ST A 5t Bl 0 5 EUEORIZE 26 b5 th = $His v SEVE 40 iR Bds, BB Ay
58 TS ATIEIZ . XS SRR LH I A2 7 B B AN R AN B (R B8R, X Rl 4w B ) i AR
BRI T . B, (@R TR EHICER A EdE, e TESE R — gk
FICHOANM N =R (DR TEER ) , X6 BCA M & K H 2L,

EHIBTME: A A WSP
TiH% T LSC2043436.07 R
AL AR TP = 5 11 0



ARCADIS /7 100% %7/ FUNWAVE 77

Arcadis #H4TH) FUNWAVE 7341 F 2020 £ 11 H 5, B~ T Tottenville ¥yt XTEHA 24 A1 21 9i)
SLR FULKIERARATHKEN T, KA 100 F—if X ERHZ 100 F—i# X KK A= (SCAPE Al
ARCADIS 4 GOSR HI4 5%, 11/25/2020) . Xt GIS Mtk BE S5 /0HT KR &/, #i%E T BCA
PRI 7T X 33, DA R 58 IX 3P PR S ) SR S R el o (I 3-1 Mt B)

B 3-1. ZEWMEKERY

K. FEFALHEFYLEEE. MAP PLUTO. 412917 2017 LIDAR. & kis. i %4 f1 ARCADIS FUNWAVE 737 (1)
WSP 7 #r

IRES

M /7\/77—7/// ﬁ//y)é/?‘/‘f‘/r"//////i

BCA T &4k 7% H W i s P2 g w6 S H 43 . i ERrR, B R 21 257 SLR 5451 10
fE. 25 4. 50 4EAT 100 SF— i X B AR 10 R AR SR AT KRR BOm A T T B . AN SR
(7K A R IR i FE U 2R 3-2 T o

BB A A WSP
TiH% T LSC2043436.07 —
AESPH PR SR SV -P) YN 412 5




R 3-2: NEHMHE KR EMEIREE

R ﬁﬂ;;i&g “BE” B8 21 & ~HEFTE BT
BAKEE (ER, BEWHIREE BKEE BERREE
NAVDSS8) (FERD (FER, NAVDS8) (FERD
10 £ 10% 8.1 3.9 9.8 3.9
25 4 4% 9.3 4.3 11.0 43
50 4F 2% 11.3 4.9 13.0 4.9
100 4§ 1% 12.9 5.3 14.6 5.3

FEFIAE USACE HIALRPEAEHER ERE T (NACCS) R e ARBE 1T B, 7 I (R AR M55 P R
PAERLH TR E R A W TAEES ™, I T oNEME T 5 R R R L R TN =
B, AN ENRZR. BN ERNZR. AN ENZE IR . T ls, 1%
TR AL T PR 5 SR 40 R K R A R AR SR S5 A el 5 7 (AT SenT i ™ B KR A
TR AME . 3R 33 B3R 36 fiid 1 IXLE(ET MR NLE Y S I VIRIRIE 1T R W TRV, #s
TR P B BRI, AR T ) — IR A v, DU THAE “ A TH 7 A0 “TETH 500 XS H A
F NI B

33 EEBALSHARE, BREFRYS HRERERY

Wi B R B 22 BEEFFH| A
EHTE| EHTE|  EMTE AMTE

-5 0% 0% 0% 0% 0% 6%
-3 0% 0% 0% 0% 4% 14%
-2 0% 0% 4% 2% 0% 0%
-1 3% 10% 10% 10% 10% 40%
0 5% 20% 20% 20% 50% 60%
1 35% 36% 35% 35% 70% 85%
2 60% 50% 60% 60% 100% 100%
3 90% 86% 88% 80% 100% 100%
5 100% 100% 100% 100% 100% 100%

Ki: USACE (2015)

TR A RA WSP
TiH %5 LSC2043436.07 B B
CLZ MM KRR A 5 13 1




R 3-4: ETEAMDBE, BEFFRUR S HERERERL

e B 2 R £ )2 WEFR| BEEH A
T TE| FIBHMT=E T = BT =
-5 0% 0% 0% 0% 5% 5%
-3 0% 0% 0% 0% 5% 10%
-2 0% 0% 0% 0% 0% 0%
-1 0% 5% 15% 12% 20% 40%
0 10% 20% 35% 35% 50% 50%
1 30% 35% 50% 55% 75% 75%
2 60% 45% 80% 75% 100% 100%
3 100% 94% 100% 100% 100% 100%
5 100% 100% 100% 100% 100% 100%
K. USACE (2015)
#3-5: MUBAFHRE, HEFRERT OFERERH
b4 3 =l T ) 45 #A B ML B 7= 00 ] &5 ) Bk B P
-1 0% 0%
0 0% 0%
1 9% 12.5%
2 20% 30%
3 33% 49%
5 55% 75%
7 65% 100%
10 82% 100%
Ki: USACE (2015)
#3-6: MABAMWRE, HEFRERT OFRERERE
g ST SR 4 Rl B
-1 0% 0%
0 0% 2.50%
1 18% 20%
2 30% 40%
3 41% 60%
5 75% 95%
7 95% 100%
10 95% 100%

Ki: USACE (2015)

DL “RRTIH” HEE “RREDH” HBEE NREZ N ZER B T T H R 8E . EEsh 57 Rm
HH, R FUNWAVE 8 DL 100% St NSRS, M55 T B sefyb E7E 100 54— XE Thxt
TR B IR . (B IA W I B 9 PR NAVDSS [k s, I m i AU Vb Font v T2 vk e
FNEN “GIH” A “THE " B0 v d 4t T ER, BT T MB35, IR 5K

15 PR B v AR 26 FEMA A7 /K RUSS: 20 BT A2 1 52 RFIE 7K VR 78% (FEMA, 2005)

AP PE :

Rk A B

TiH %5 LSC2043436.07
ISP PL RIS SS =0 W/



2R

IR FA M BFE IR AR 37 FR. fEILA 100 AEA 50 B ARG, DLRAEAERE 21 Bif
SLR (UL T, #IFRHREE. XA SLR 1 50 F BN, ¥ R IREH 2 BGR, B “ oI
H” WBECT, RN b a5 8] — S8 . T prfy S XEREEAE, BT T ok 52 4Ue % 3R
FORAEM, AR R G i, B “HIIHE 7 A “EIH 7 LT, BERRRA X .

IR BA BT BEE, AV AR 2 BUSEIR BB AR TV 2%, D875 {4 BCA, BRIV RO+ RAF
FERZS. 2 “HIH” FITEEET, IR R 4Ed Ay — R i R as, A8 RIS Tk (1 712
/b b AR B

Bt DX T () 7 SRR RN, IR A 5 2 TR 52 O™ (A MRS ] DA B 47 RO K AR IR T - 3K
7 DRI DA J 77 ) b RS B AT K OR P 2 o X TR R ™ SRR T M8 s b {58 22 (055 7= 2 BRg i, O HL
e RE R, B B R . DRI, SR AR R 1 AR AT, B A S2 R
R p S, AR RN P I SR

R 3-T: G5H R L e B

BREM 3 S 1 T
S AR F FEHF (EAD)
100 £—BXNE — WS
TG PR A5 R A $6,358,106 $63,581
TG T AR $4,527,085 $45,271
TG ) B AR $10,885,191 $108,852
100 £ —B X R — B SLR
pR iR AR e $7,046,047 $70,460
T G PR A A A $4,513,973 $45,140
T G R D PR R $11,560,020 $115,600
50 E—BRE— WS
T G P 45 R4 $4,339,594 $86,792
TG T A $2,709,763 $54,195
b PSR e $7,049,357 $140,987
50 ¢ — B X & — FEBE SLR
TeE S ) R T $8,522,629 $170,453
TRE G (1 A0 $5,786,368 $115,727
G 1) S S P E $14,308,997 $286,180

EAD F83 R FRHAFI BIR A (MD) F O R AR S E. THH TS 21 365F SLR R
EAD. X} T a4y, RAHLGMEIGHEESHE T EAD,

IEEIRT N RS A M WSP
TiH %5 LSC2043436.07 o
ALK RBERE P AE 5515 71



EAD, it F IR 1 (0) #4555 A T U TSR 1 T o RS #4851 - ([MD] x [1/ A1 SHD . R4 4

EAD.= 2 ([MD:X 1%]+ [MD; X 2%] (ZFRD

% 7% PR, RS SOSE VA IUIPY 3 it @i S I st O BUE 45T 340 5 3% TC.
B B HERB LA

REESAEIIE], ARG P AL BB MBI E T AL 35Es . TR A tufh 5 M0 a IR AR
I E o TR RAEAE “ —IRPERERA L ST M fr i RN 5 H R ER AT A7 (FEMA, 2011).

i
BCA &AL TR 2t iZ I H BT AT A AR o % LA L 55 =8 4 B LA w15 i R iR A R 0, o

T R AR R . AELAT S RN T AR A BT Y FEMA BCA U5k, W Epnid, iERmMAR R —
CERE P A 5 TERS pE N 18] A EE R ERR AN (R A, oG SR i iR 2 P

Displacement Cost = (Disruption Cost x Floor Area) (%A 2
+(Rental Cost * Floor Area * Duration of Displacement)

R FEMA K7, RBOEBRUAS @SR SIS A R IEL o FLET oA AR PR A H 2~ 07 SR A
il XEGRT I BPAE. 2B E . IREERE T SR N EE AN FEMA R3S AR
O3 M7 B SCE R4, g 3-8 s (FEMA, 2011). 14 F35 T4t 1t)5 (Bureau of Labor Statistics, BLS)
TRt AL LA BL s -0 TRV SR A& F 4 (CP1), KX SHE JREE 3] 1 2020 E T B, (RBOITR ekt (a]
[ s Bk o SR AN KRS, iR 3-9 Fivm. i 50% &5 Rt S5 R RbR BB, A% RRELm i) 2 8
FHh0, FRHRALT 100 2 TR A RS .

K 3-8: % o7 F AR 2 M BRRA AR A

B RHRE M RA (2008, BHARAE (2008, B RA (2020, BHRAE (2020,
ERFEHTRERIA ETLEH R EILFEFRERIAD E IR R
B 0.73 0.88 0.88 1.06
E 0.65 0.88 0.78 1.06
T, 1.25 1.16 1.50 1.40
220 1.09 1.01 1.31 1.22
K FEMA (2012)
WA AR ST WSP

TLH % =
ALIMIH KRB ILI A

LSC2043436.07

516 1




R 3-9: 1 o RN HEK IR BERI 3 HIIEAB H5 G2 A)

m A 288 Ho-4#ER A 4-8 TR [ 8 R P _EIFE KIER B 8 TR DA RRE BT
RERER BERNEE 2P JFE A B W EAM 8D
L 12 15 24 18
ZF 14 15 18 24
TR 14 15 18 24
KJE: FEMA (2012)

B RIEM RS “HIH” 55T “TOUlE 7 5N 2 BB R M S T . RS2 i A
S J7 R b TR R B A2 T T RIS ) MapPLUTO %l . 2806 & 7 T i A~ 25
I RAL R AR AE S o A DAE s 7 i L L w5 PR B 3%, TE T AERE D KBRS SN
FEA B3 P IRIIR AL o

G

R 3-10 Frn RN EESE AR AR R A TIH 7 A “TEIH 7 R TR 2R . I%RER THE
50 -1 100 AF— 18 G SF N8 S IRS BAS A I I RE T o SRR D ) S T4 A
fEL, X 50 £EAN 100 BRI A 27 AEIRARNERS A . AEIREE IR S, TTH S0 13 RETH I8
TR, AT S SR8 25 RIAR SR TERS S5k U [l psm] BeAe iR b

% 3-10: WHRKITEH RAE

BREBGBLNRE | BRRTHTFERSE (EAD)
100 FF—@RE - W5 $887,668 $8,877
100 F—iEXE - FEBE SLR $583,318 $5,833
50 F—ilmNRE - WA $622,327 $12,447
50 F—iBX % - fEBE SLR $973,861 $19,477

HRAE 79 MG, R3S 50 FE VPRSI, G IR A IUE 9 30 5 3L T.

B S ST

BET R AGRRAEBE 5 ARG “ Sl ” — A A I 50 N 3R T 1. 7EXT DT sl stk AT I A
K, Pafd e 25 & Tottenville XA P4 NRAET: (Annese, 2012), IX4E[R] “ Szt ” FriGmrpET- 5
DRI IR BRI R A (R B P 54 idE T AR T3 78 BN SR D% 5 7KAE T ] B2 F IR A'E FH 30955 1 s
SR BRI T o A, DRIB IR B3 ) I SR ek T X 32 2 3 iR B A4, thin] BE S 85
WS . Rk, BCA B35 T I8 TiEsh Bk b Wi H A2 & SR 2RI e b= iR AT feikE g bt
A Sl SEI RS . (E 50 4E T HIBALE W1, 1tk BCA i Y EAD 23 THRHER AL 1% 1)
FF . ZIABRLOT BB SR IME (VSL) FUSASFSE AR, SRR TR, FE% 1% 1
ZREOHE A ALET: (E MRS 11000 . i% 1% 2 EHudE H T i .

TR R RAR H WSP
T H %45 LSC2043436.07

LA P K RS IR 5 #5173




KRN AT A HE, & FEMA AL T3 28955 S0 HIX. Tottenville P 1 SREEZE 117 S2ic R0 N 1
Bl RTINS RS DR B9 38K R YR T 4120 KRS AL BT 2 (NYMTC) X528 4 #X
(TAZ) 2206 (1) N 1T

HETZ RV T 13 940 35 FRIPE T2 N B85 DA A UL 1T o S TINS5 B PN A T AU N 2 T A
&,

15 ZORVET B NG “Sith” W RAT R0 (CDC) k. M FMIAREN Nonfatal Injuries 1
Week after Hurricane Sandy — New York City Metropolitan Area (ZHZ) A # < XMEX, “ Fit” 2 J5 1 & Ak
HartEif) , KRR 2012 4510 H, & XEBHE T “Sol” 2 E— Ak 155 (CDC, 2014). 5T
RIL, 4 10.4% RGN LIFE “Sal” 2 J5 EE — 8 5220155 (CDC, 2014).

Xt I H A A B B DN Tz R, LR S 5 5E T, 2 52m R 70% KUK
NI 232 B FHEATRE. M CDC W 7R 2 fLLEW, M&EHhE P E R R B AT EE.
BEEENG . FEUG LTS R R AV . X SR (5 E S HUD 2868 AR 408 5 S AR DU F
i 1] B 1 18 B A% 55 4 (AIS) #E4T 1 AHE. 2% (HUD CDP 16-06). fliiHi{h3E 5 AIS 1 AHTT .

N T B T AET A A SRR, B T HUD 8 SOk, 8 2-2: $505 ™ SR R4 A
SRR ZR (3% 3% 5% 7% KL (HUD CPD-16-06). K 2020 4E & GHME N T B 4R i 1556
SR, A5 T B e A B

R 7% MINEILA, FEFEA 50 SFIPAII N, B RIPE TR E IPUEDN 320 /336 Tt.

I B ) DA AR

TEBRNEE: “ il 2 )5, WFRN s AL R X b 3250 0 N RS HIAAE « A6 REAE NG5 fa B2
F5AS (PTSD) [ R %, 7E— Uik N The Impact of Hurricane Sandy on the Mental Health of New York Area
Residents (J8Jx\ “ it xof 21 £ 3 X J& B OB BRIV SEm ) IFFE T (Schwarz 28 A, 2015) , i T
Z A B E R Rl AR B NG “ S 55 BAARE . ARBSER PTSD ZEIK R, %W
A 33.4% KIS 5 A REEATIAERAE, 46% KIZ5H I REBAFERE, 21.1% WS 5% 84 PTSD. Bl
P 7 O AR I O B R N Gt R 2R 5, 0B ER “ S0l IRVRZI A7 R 5 5w R 40V
SiE A REMEAE JSBE (Schwartz 25 A, 2015) &

N TR TS (P RIIE AR FEIE (¥)-0o BRAER BREVR T IR B TR AR, A BCA KA T 5 2017 4 BCA M IR 1771
FEfh T 100 B X BEF A 2R AR, BCA R T PTSD 21% AR ML R, WIXAZ HHRIER
e ) XA R R TR, BCA Z T B FEMA Bl B OB EERE A ER 6T RO IBE T 40 (FEMA,
2012), FHAEH AL -HrE b X 1 BLS CPI %3 2020 £ oM. ARG, HRIEERH 15 PR E b 5
BRADL R AR S TR AR AR, TR RE T O B BETR T T AN B

MR 7% MINGIL A, EREAS 50 FIPASIIN, G O BRAE BREG 7 RUAR I IUE 9 60 73 3 7T,

B G A= SRR

IEWIFE 2017 4 BCA R BT, A& BCA M T BEAR FEMA 7775, *lamca ] ges i b at
SRR B RE D RS R HARAE PRI Z T H R0 S A = I R A . FEMA I fE HAN R R R AT T
R4 TAEFRRAE P IR S (FEMA, 2012). R4 57 T Geit Rt (i) 42 -4 BL o -5 PE T Hb X f CPL,
BRI MERE R T 2020 SEISETCINE. T T B RIS R OB R RE Rl I 2R 2328 72 00 B 3 N
Sp 2o N RN T 2015-2019 4FEEAEIXIAAS 627% K555 HB 5K, KRG, HEAE R KRG #Hh#
S AR MR AR R AR, TR T %50 AR = e A A AR

TSI RR: A A A WSP
TiH% T LSC2043436.07 —
AESPH PR SR SV -P) YN 5 18 0l



HRIE 7% MINEBLE, FEFEA 50 SF 1PN, G A 1Bk BUEDY 130 7335 7t.

3B 4 BV Y E R A

R R MR IET “ETH 7 MR, BAKTE 50 EITAEINERRI RS (R, /7DD 1)
5 E R BN . (R E LR 0 BB T L8200 i PR - 2
A1 LMK B OB SR T 4 BT 6D 08 Sk e e RIS PR . o T 10RO P
IX Fp SRR SR T T N, T xR O G 25 5 LS T B RS (SCAPE 3% D,
2016) . AAMFERE, %I BIROET ERMGTENRE, FOATIIHE RASTE 50 AERITRMIAT AKX
B 52 WL R A

Ak U 2 G A (R A, A2 I ] 75 AN B[R] ) BEoRe g S e (AR & CBbr: S2tE) o fE “ToIiE”
TEEET, @R ORM, 7650 MFEREURIE BN, TR 262 TR A TP 20K BIRRAFE 12,940 2705 .
[RIZ 00 H Tk o ) 3B D SR RS 11 647,000 7515, FRAL TR RIRAS (123 S£50/ 00789, L2020 3550
METTED RIET 100% Bt KL AR W, JFRBET a0 ERTR K Bl i i, st AR
GENESIS g 4 AL I 0 A, X 1978-2012 AFHATE] A D7 SR iR g T 1 e, phix—id Rt 47 1
fHid (B 3-2) « FHEAZIHE, RS2 %00 H 20 AN R4+ (FE 5,000-6 000 28750 4D
SRR (Arcadis, 2016412 H9 H) .

BEAh, B TR RS AR I 77 T B AT 5 e AR 2 PG DX TRV 288, 30 H XA KRR Tt 2%
NG 2 B LG B SR AR I S . T B AR A T B R A T UV B, 412 Bight
Apex I H U H I R AL, BRI PERE RS BRI 2 Bight Apex AT ] i 02 R PR iR 8 K A
(Coch, 2015).

VAL ORI R G TR EE) CREANTUE D IERHSERR I S &, R R FEEAT T B, 25 SRR
T G PRI R T AR R FR4P T H I A S . [RIB IX SERZGIRE AL, DA T WE A 203t 5 X3k, 4%ifg
TRY I E BIZR SRS SE BRI B AR B . R4 200 2R R e B 5, A m] DU H o ixet
T H A3 A4 kL F & (BND, 2016).

TSI RR: A A A WSP
TiH% T LSC2043436.07 R
AESPH PR SR SV -P) YN 55 19 0T



B 3-2: RIS E — WNBIWWE RN 5281k, 19784EF 2012 £FFE ( “Fidl” 27/l

1978 MHW LINE

2012 MHW LINE
(PRE-SANDY)

I o5servep seacH cROWTH

B osserveo erosion

SHORELINE STRUCTURES

| BREAKWATER FOOTPRINT

_ PROPOSED
BEACH FILL

K. @RS, SCAPE, 2016

DT SOUMCES:
AT MW AO0E RS Y AAADHS LSRG s
— = — - MHW SPRING 2012 SHORELINE STRUCTURES T o e e e
HETORL AFF &L HALEEY
CHAMMIL EDGE: BASED Ok COORDMATES FROMDED
MODELED MHW 2032 |:| BREAKWATER FOOTPRINT Y \PSACE KT BELIVH. GUSRGHES ) M 2572015
DOMTOUS BATHY METEY CERERNTED 0¥ SILL
- ANTICIPATED BEACH GROW — — — . FROPOSED
BEALCH FILL
I anmicieaTeD ErosioN T
S
o i) bl i) =il

& 3-3 S T H (1 R0 53 A Rl R DER (LF) FISF MR S . 209 10 MIH BoR T2 (/7
L4 LF BORHHREAE 51-101 SRS [6]. BbAMNE g5 120 A HE X K BERE T R 2 23] 1 A L
B 3-4 Lo TR OMPIIE ¥ LF XS Esh R RE LF (52 5T ARSI . iR BELE 4,000 ) 7,000
LF 2 [8] 350 H [HRHIE 2 CY/LF £ 78 50 1] 75 3 /7 f%/ILF 2 [H] .

TEEIBTIE: AR A B WSP
T H %45 LSC2043436.07 o
LMK R E SN = %520 71



Bl 3-3: AL E R B H KRS T

Mo. Projects Frequency Distribution: NY Shore Protection Projects®

12

10

50 101 152 203 254 305 356
Q 51 101 151 201 251 301

Average Cubic yards per LFof Shoreline

Bl 3-4: R R TE PR REERDTHLTH

LF of Shore Scatter Plot of LF of ShoreversusCY [/ LF Ave. per Shore Protection Project
10,000
9,000 ¢
8,000 ]
7,000
5,000 *
5,000
4,000 L
3,000 .
2,000
1,000

L]
0 25 50 75 13 125 150 175 20D 225 250 S 30D 325

Cubic yards per Linear Foot of Shore

FREIMNEBESMT NS HE, 2% 7 EREdE, AR AHE SRR TR S (BHD AR
U

b T8 G OB AS It s R DURIIPERIRG CREUUAE) B YR R XRE, LS T L) T A
ANGRIRHRTT (NYC Parks, 12/12/16) 247D Fr 55 @Al THEET A€ I @) Fr. BCA IS 1 50 4Rk

TEEIBA S R AR b WSP
T H %45 LSC2043436.07 o
ISP PL RIS SS =0 W/ £ 21 11



100 45— X8 fa i vb b B it TR J5— Ml At KIE T NYC Parks, JfHf#iH iz [X 1) BLS CPI,
MEHI 2013 FE oA INE 2020 S5 o (NYC Parks, 01/03/17). ItAk, BCA &% [E3IBH FEE
Tl D /N TR R VD B IRRRA

BRBAE “ T H " 5T, SRS T %, REINE (LEEED PR AR 5 A
BCA, BORAEBA I H KITEOLN, K 2000 LEEdT M S I 2 T, BCA W] 1 “WnREAH " i
Z BRI H WK A5 I M E . SRR IR 4 R Fr 2 g m e G AR 2B I VA IR, TR 1%
A SRR K.

% 7% FIGER TS, FEREAS 50 SEPPAGIIN, 80 A PR AR YD B AR BUE S5 T 4,750 J3357T.

I8 4 ()RR P ATV R AR

H T d P IEM . B AN DA DR TRURT i XS | RS R T L SO 28 VIR BRI, BN “ Sl Xof
N GOERL T SERU M AT RS ESEIR (PINYC, 2013). & “Fil” 2 )5, WAHEFEIMARBEREE) AR
TG B AT PR HME RS n, 3@ Sl () PR S 4 A e e TR MR B G I, A 75 A6 “ Sl ” 2 wirs H R
R E A BTSRRI E 1S 2 A 3 Bl a0 o BE, R AT EREE (BL 10
Gy RTRECKRINE, Hmh 10 70D ARG (10 037 40D o XTSRS ERSKE, Sl ZFrr
BE BT ()9 84 7y b, T “ S’ 25, SFY@EERE (11 H 1HZE 2 HD) W2 240 780 (Kaufman 5N,
2012) .

BCA N T FEMA J5ik, AR [N BT 88 b0 038 Bt PHAASHEA Tl (B MR iR B, TR R
PTG I AT AN N, R RA I TE] BN T 255 (A (FEMA, 2011).

N T AT Sk G TR 5 P AN DG ke AT TR AR, ST A S5 %, HRCEHTIX (TAZ 2206)
AN I%F Tottenville I 2841 X TN DT 7 A5 R BOX 4ok IO 3EED N G37E 9 B N K 2 T 18 28 IR

/NP . FEMA fiH 12 [X 1) BLS CPI K 2011 4F B4R SME 4N 2020 SFRIEciME. )G, KA EIMH

AT I [ARZE B 5 T EAD &40, EAD &40 TR 32 FHTRMIE ik, XIT 100 F£—EXEH

1 B4 1% 4 5 AR IR 26 1 AR S 2%

2 7% FIMEILAR T 5L, AR5 SOFE VA A, T8 S ff B B P AN AT AR A R B 551 30 7 35 0T

T G 1 TR RS

“Fam” 35, WrHE R THARY ER. SRS, SRS R B 120000 4 POEGE T FHL,  TiEE AT
AR H T X U R 2 JE ) ] (PlaNY C, 2013)

5 2017 £ BCA —#f, A BCA XH T FEMA J5iZRk%T 100 SFHIE XGEFH T W 3T (FEMA,
2011). FEMA J5 iR A S Je it ThRE LN 8] (R R GRS Tk RECR R « X Rk, 78
100 i@ GEFHAF T X Tottenville # X AR 15 1 R B I3 L AURSSH Bl e A 24T 100 2 —iE X
BRI TTRERN o 3 PTI0G3 @/ X (TAZ 2206) ) A1 AT SRAC e rE 78 WIAR 5510 AN, 4%
Jei A8 F NI 8 55 s e sz sz e PR N T SRt B30 H T IR G54 Ok IR 5F 52m . FEMA Tl T ASIIME R E
GERem, Al A2 -4l FLrs-3 00 T CPI X S E 55 81 2020 FRIME. R 3-11 &R 778 BCA HRH
I A -

TSI RR: A A A WSP
TiH% T LSC2043436.07 —
AESPH PR SR SV -P) YN 3 22 1



* 3-11: BARKRKETFEN (SAFH)

%5 LU M (2010 FEE LM E) | B M (2020 FEETTMHE)
X G S I $106 $124
SR H T RIS $25 $29
ZETE RSB $131 $154

KUi: FEMA (2011)
HRHE 100 4F — 188 X ER 19 1% F R AR R EL  FTTS 200 ko 2 R 457 L RRAR 2 5 Wi 35 TOLA 1Y) EAD 4501
R 7% MGINZR, 7E% 50 FEVPAHAN, RS R 40 R BIE S 120 J5 3 T

B R E

BAKG B G0, R DR EME RGN . IR IR T st . AL
AR AR B R R A AR N A L K M S R 5 32 BIRORIRE . T B X ZE A KU {H
KE, SHAMBE AR, HUESHAERRT ATEE ISR IEEE T, I e K& i 45

IASE 2R PO B AR Tottenville £ 4NE B3 5L P34 R4l BCE A L), AR 2015-2019 538 [E4+ X iH &,
ZHEN 178 . H¥E USACE HI4TF 1S 85 5% 0904 (USACE, 2019), AR 495% [ 44076 AR
ANEHGE, S8 BB X .

AT H 52 26 (1) AR Te AN SHOE 2R, XM “AOH " 155 NHAE “ B H5R T2
BIIPRE BN 2 E SRR S AT SR Ak O B KR . USACE £3R 545 ok 09-04 (USACE,
2019) HR 2R AR R T SRR R A TP R A T BRI P IMME AT 9 2020 4F4E
3 A R 40,107 3£ 701 50%, R 20,053 3G

2R 3-12 7R 1150 £FAN 100 4818 XU SFrh b e 4 ol EidsEa 1, AR GEE A
Ry A T AR R AN EAD.

#3-12: B A 1 E IR E

BREELREE | 85 TUEE EHRE (EAD)
100 FF—iBXE - WA $205,409 $2,054
100 F—iBXE - fEBE SLR $199,616 $1,996
50 Fil ARG - B4 $157,689 $3,154
50 @K - f£hE SLR $417,061 $8,341

WA 7% MINEILA, FEREA 50 SF VPN, G 4P SR A BB A 10 5 567G,

B G B AU FER AR

BRNRE “Fih” BRIREH NG R T E Rk WIEAL T ARG R REE, B TEsmma
e 435 ¥ 0 v 95 R, Conference House Park (135 2594 3,892,046 25 7T«

TEENBA R A AT WSP
T H %45 LSC2043436.07 o
ISP PL RIS SS =0 W/ 23 7




TS AR IR A i AR it —20 TR RN AETE,  FFABUR A L RET R ERIIF X, B Rk
55 EERRA NKE 4B . A5 A SO s, e R 22RO R (e
A, JF5 Community District 503 FN EAEARE 159,853 ABEATELE:, ZIX TEEEZAE: « kit ” HAE
R S0l 353 Ay 64,151,261 35 7T (Stantec, 2021). 2R NI, i 8 52 A 4 2
JUHELE (496), FREHIRLLTHIREE AT 284), Mimifs AN 1,409 N. Rk, #EE 3 Community
District 503 fF A\ 40131 Il FHFAR K, FER BRI IN, kA “ ol ” —K 3, 0
2B R IE 3] 565,307 3 TT

T BB SR AT LA 100 FE— 1A 50 FE— 3 XX o0 A FL s it i ik o EFXV NI R, 153D
B SRS SR AL VD e B 2 Rt 8 it P 2R B Tottenville ¥ 228 T5H BCA (Stantec, 2021) %
AR BRAL 1110 3R 3-13 F1 TV SO I ATt G i) s 45 RN EE T $5135 .

® 3-13: @HREAEMA N FLBEF

BINRFY | SREMFESPE A IR T4 S 3% (EAD)

T 100 $1,668,530 $16,685
50 $1,044,436 $20,889

NG E A 100 $242,349 $2,423
50 $151,701 $3,034

it $3,107,015 $43,032

M5 7% FIMEILAS, FEHEAS 50 SFEVEAEIIA,  BEGR IR A T Sl 4835 ABILE 9 50 J5 36 7T .

B G ) BRIE TR

BRI RN R G I — S EE A, UAUNESH T, DN ESENGEIER, o AMITE A E
Fro ERF=A I RYE R0 A2 F A R TR SR i) AL s e A b b, e i) T LB = A
JRYEER R AP RS . R, A R ETERR R R, o] DURIE @S iR & (DL 56
1) CARARSE S EI R S e 2 (RbEER) AbFZAMRl FREE 2 D8k . USACE filith, X i i
it 50% HIpE)R, GRBAE T E, 4B HN 530 £ot, WA TE, 4B FH N 915 3£t (NACCS,
2015), XL AT LS AR B Sk, AR B U IR KT 5, Wik 3-14 s .

X 3-14: BHKEIEIES

IR BS IRE 8 B ) B4R BIRE (EAD)
100 FF—iBRE - U4 $20,214 $202
100 FE—if XU - fBf SLR $19,030 $190
50 FE—iBEHAE - IS $14,488 $290
50 fF—id X% - f£BE SLR $31,158 $623

HEHE 7% MIMEILZE, 7EHS 50 SFEVRAL Y, kb 1R i PR BRME 2 7,000 £ G

TEENDTE: R A AT WSP
TiH 45 LSC2043436.07 P
ALK R TP A 5 %24 11



B 5 )RR YEE

EERNEZ G, —EREFEETAE, DR E RESR KA GAETE R Gy B . “Fal”
HEG, AL mbEgEEHR] (NYC Rapid Repairs) /275 BhfE R @k XK 55 —25 (41497, 2013) .
ZAHRA 11,773 MESIRE T EA R (R AHOK, oA 140 ¥4 T Tottenville. 7EHCEATHIRT B,
ZitREA T 2,300 LRGSR T, £ RKAN 200 £ 75 REAELESIRS . X304 T V0 B TR AN
1.1615 2.3 7t

AT R pd D BIRXS Tottenville FESRPIFIBIR, Mg BRI R S 4EE FoK . IRYE(E 50 4EAT 100
Il X R PR R AR G DL, S LR e IR BHEBT ] (R 3-15)

£ 3-15: BRHESEB

5 IRE B R E 8 G B TG R E (EAD)
100 F—BNE - BL5 $77,736 $777
100 4K - fHFE SLR $86,147 $861
50 fE—iBXE - WA $35,778 $716
50 F—IBM# - FEBE SLR $104,200 $2,084

MRAE 7% MG ILA, (EREAS 50 EIFAEIHIN, R R S4EERIHE 27 22,000 T

3.2.2 HLEiE

Z I H PN R I H SR 1 AR R GRS TR I PPl DU BRI H AR 2 R GRS 1 S
SR HAT AT 1o 00 H AR S R GRS RIE AT WS M AR (RSP 598 RUBE 7 9B ) FIM K
KT (Grabowski 58N, 2012) HER1FH AR E il S E A & FET 100% 520t 100 4F—if
A, SCAPE HBAEFRHZI H il 85 T 2 52 AT RIS Ml #Y (DA EN A o BCA FIEESR SR
S AR T AR SIR S BRSNS S m N . EAN,  “HEn” — RN S SR GRS
R GG R AR AR TEA G, TESIB e N TR, AT ERt SHEAAH R0 RS RGRSS

R 3-16 /R T Grabowski F5E NFEAL RS RGARSS AUGE AR A AR 161 E 2012) . 2011 S
{14 ] BLS HHiZ b [X [ CPI #5K 2020 4E KIS -

BT XS P03 AR O (R T B AE S R GRS B R FR AN S, DR AR ARt 5 10 2 2R VK SR B ORI
b b i TS B A A Y P

*®3-16: EXRGREMELSE
i e il BE I E /A BUSE (2011) | P3S4 E L /AR (2020)
5 Y 5 A A R e R (ind.J/m?) $880 $2,472
WA AN TR 5 2 7 B R
| $4.12/10m2 fEA X $4,123 $11,580
KI5t
RN AR A S BT wsP

WH Gii ' LSC204343607 o
ZIRAPLPL RIS S V=0 /N % 25 1



i & it BE P34 1A BRUSE (2011) P35 4 3 B /4E (2020)
% SR B S A PR TP $4,050 $11,375
JKAL (MHW) F 246 R /R
IhYm 2 aEn
SAV 8| 1 AWiREA =0.0 05 Al $1,292 $3,629
SAV

Kili: Grabowski %5 A\ (2012)

4 & RGFERRSFBRE S (+)

A5 F AT B A Frrale e . KA M M 5. KR, WS RN AR B ARSS, 3R WA A S BRI R RSt
Atk BVEAL T S KGR ER WG . B8 MAMERIET Grabowski 55 A (2012). Costanza %5 A\ (2006) LA
M Kaval A1 Loomis (2003). FlIf BLS FHA1Z)-FiE FEHLIX ) CPl, Sk i 57 A E R 5 2020 S

i (£3-17) .

XPT 2017 4F BCA, it (8RN A S S A (11 O 9 RORVE T THHAIBAFE 2016 47 12 H 13 Hindh
Calculation of Available Surface Area and Marine Habitat Generated for Living Breakwaters (i shBH e =4
¥y m MR T AR E St 5D (SCAPE, 2016 4F 12 H 13 H) W& b gtiih&. 4% BCA
TR AT L Y SCAPE - 2020 4F 2 HMR#E& 55 (SCAPE, 2017 4F 10 J 3 D M5l E, X
FERTZHT 2016 4F 11 H 28 HA12017 4 7 H 17 H& S HT. THE RS AT H 7= AR 1 AR S
e, (R 2 RE R 07 R S5 AL LU MR TR

R 7% FINGELR, 1R8N 50 PPN, B KRG AR W BEIEN 1,070 Ji3£ 0.
# 3-17: 2016 FEPF R H TR RENEREES RERESNEN B

MRKA|  WEEMERERR FHEHEAEDR| SSPHMELTE % FEAE (%
(FEw) (EH) 2020 FEE oM ED 2020 R IuiE)D
b A L S R A R e 16.6 $2,513 $41,609
K2 g A0 F 2K
bl 41.4 $11,772 $487,371
KR
Ji & 33.1 $11,564 $382,994
SAV 1 9.7 $3,629 $35,020
A S b
BRI ORY X 29.0 $469 $13,579
Mt $945,696

D B A AV IS PR S B (RN R8s, A LS AT = 4 b (R AR R GUIRSS e BBt
f¥] 100% DA JERTHFERIRSS . & 3-18 FIH 7AR DT s FH B TAE . 2 PSR A it 7N Tk
A RIS M MRS 92 253 iR

* 3-18: ET ARG SHE S HHE/HHEE SUE

977 Y5 32 /b i iR ¥ R H /B H s e
R%&RKH E1IE| H2EFE| F3F
A o A S b R A R 0.50 0.75 1.0

BT R RA AT
T H %45 LSC2043436.07
ALK ABEKE TP A =

WSP

5526 71




K Z R 752
(N4 0.90 1.0 1.0
IR
B 0.50 0.75 1.0
SAV ok 0.50 0.75 1.0
2 4
BRIBFR R X 0.9 1 1
FRAE 7% NG, 2850 FE1REH N, BAESRGRSIABME 1,070 F3ETT.
AR RGFERFSTREH (1)

15 e SR G A 2 TR KA 9.7 T T A JEGHR/ANIURLAT DR N S e o T R VBT, e 55 DX g
e MAMERIET Costanza 55 A\ (2006), Jf HAELHE 17 HOK. AWl & IR DRSO #IME (R
3-19) . Costanza 5% A\ (2006) Kiifl] T RAFBIX FR oy “WilE RBGZE” 5 M@ SCRAR T LA XK.

R 3-19: EHTIEB KT S JRE/NFRIA XU T SRS RS RS K B g

SR E /S IR P E R
% 2KH BE 2004 2020
K T/ $521 $564
A PERAE $20 $22
EIRRE PR/ $723 $783

kJs: Costanza %5 A (2006)

HRAE 79% MG, 3 50 FVPEHIN, BB M SR GRS HIPUE 20 T3 7T,

4 & RGEFERRSTEH R ()

IR WE ) B A ERE B B RS E T BRI B AR . AR 7% MEDLR, EEEAS 50
FIRAIIN, RS RIS e MBLEA 1,060 7335 7T,

A2 R GUIRET B R S HL R A2 2R e B A 5 A o ) B2 ML A A — eI AN 1R, X BE X FEAIR
iy RIS R BRI, DR BB A W i 78 o A A F DT N BT O 7 I ANHE VE, IR
PESCHRAKUR (LaPeyre 58 N, 2013) R4 FEAEAE TR 17— SR 55K =4 ¥ Jm I 1) o

N T I AT AR RIZ I B 2 SRR S R GRS IR, T3 T B 3-5.

TR R AT WSP
T H %5 LSC2043436.07 o
CLZ MM KRR A 5 527 1



KiF: SCAPE #ria kKA Zk a4 .

3.2.3 FEME

N T A THZITE B AR 2 B, R SR 2B RN ISR A B VA A R I 5 DX 2 el i 2 75 T
XML E, H5 M I 3T 0. i R R el A I E A v (Bldn, D9 (] e s 2 ik
FATHINEIR) IR RN T 57— s B M AR R A A . e e de A AR, RITHME
HR MR B 7% . B AR A mfli v BOR B 2 00 sl v T e, DR B0ET BRI . gL
% DA PR v F) SR SN BT (1T R L R 8 S AEAS ST A S, S P B B e
BRI “Hra” Fett, IXARIEAE I Nl SRARRE A 08 BT S i e

HE MAEEE TR

TEABTIR A ETES)H BOP #HT, X —MaifeE Ak E AL B W81, W NBE R K IARDIT

PSP

%I E R 4kalisid BOP AN MG EE FIEE 72 = NSRRI, X JE RAABN SR E WL sk,

M 2022 4EF] 2029 4F, BOP WHRME—F—EMIED S, —HF— BN RLIES), Hnsma Stk &0
W (HHEAN 22021 1) BOP & &35%) « ARG HARZAUR FHEMZIN, PSS MNZARER +

X BMAFI AR . BOP BN EINA I IR Tk K2 i53) (PDE), 1B NALMiA ik (Oyster Research Station)

I W BFF 5T (Oyster Research Tank) TH &I —&54y, 0 SEHLA 255 5)).

vk 2 Bm MR R R E I X XIS B, D SO P U SR B 123 X DL B 1 27 R S A X 45k
Jii R e i BN R T RN T T DX 3 KR SR 2 1) AR ML 2 o 12300 H AT PR e
IR O 1RO TR L2 -

TR A RA WSP
TiH %5 LSC2043436.07 B B
CLZ MM KRR A 5 %5 28 1



VP2 AR, HEBCE RIS LEE 12 SRR LEAREE L. TR RIS s, fks
B 06 B2 N AN R 5 iR St (Volk A1 Cheak, 2003; Schneller %5 A, 2015; Bhatt,
2013) . HEW HWMAATRE AR KRR IAT N. —SHF 7O B E S B E B R R (Dietz, 2004
Johnson, 2012; Pumell, 2004). Cordero (2020) 4T 1 —Wiff5T, B4k T HIEHE IR BRI .. L
B, SR ST, D BREE . 12 A T 104 AR A, X e A R AR
FULHT B 7 — AN AR AR AR R, REEORER AR, A M8 R T e, =
ARy SR KA IR R AR P S B AR T . B R BN, 0T ERRE R AR R, X PR A T
2.86 Ml — AL BR A ANHRcE -

U5 S R P ANER 8 HR A2 38 T 1) R (R RSP IR BEE S 51200 H ARG IR 2 A A 2 8 o T T & A0
#rfli. BOP flit T2 5% (I%E. X T#UTK PDE, f#f NYCDOE KPSt Mt TG s %2 a5
M ONT ERABEMME, BT BRI 37 KIGANME. XA R ME AT Economic
Planning and Systems >y 7= &5 1 X A [ X 3EAT (A 72 (2017). 2017 4Ff¥) BCA i 7 fE—F Texas A&M
University #7715 FIf¥) Economic Planning and Systems [J5EHTRA R % (Hamik 1 Crompton, 2014) .
2017 SEHF LRI TR SH ME ] BLS CPI 48 2020 4E (38 e, HH TS HHEFES 5E MRS

MR 7% FIMEILAR, AEHEAS 50 SE 1A, #0m R IELEDY 30 J3 35Tt

BRINTEE)

I H B SE R G BRI i R LB R BB R L 2 o R B SR SR AR N ME IR G ME ) RS
R KSR AL X SR 2. LB . RN LA R TR FAR R AR E3ESINL 2 o IXER IR R AR T
I H R AR SR SP B R TR 2 B SR PR 2 i X 1S, T B0 R 2 R E
BRI

NG TR % SR G AN BT 25 RS T LA v, ARG A 2w AN (B DA B Bk i) S B . % R AR
Uy 0] S R BUE I 73047 TR, ORI TR 2 1 rl SRR B R SR . o 1738 —/MiliHE, KA
T =BT AR TS AINE: BeP. e W EITEME S A R RIBERTE e I . 2
TFHETRINEHE, Vigm 2 M Economic Planning and Systems 7£ 2017 4F4 4374 X ek 2 X A7)
— IR, Hrh ARG RRATE 5 Texas A&M University 575 H %51 ] (Harnik Al Crompton,
2014) , JfAE 2017 4Ff BCA . sbah, MR BTN AL AR, BIstZeE 5 B Cly Pit Ponds
State Park Preserve M2 80745 1 HBASEEE ViR 1OfkTHE . 2018 4R (15 alEHuls R Bok —4F, ff
F 2017 4EE 2018 4EMMEM K FkAG 2020 15 & (http:/lohud ny databases.com/database/new-york-
parks-attendance).

R 3-20 PETHIEER TR SZ 5RIRI0ES) P FERE VIR FTE 2.
#£3-20: BEHP

BRIRKA EEEEHSH
HOb. T BEATEMEY 70%
B RN R A 30%

R U5 1) S BB TR G THI G AR P Ao, DAAS R AR SR G PR I TS SR R o 2R R
fE—il, DS TR RS SR RE. HARS IR NS s TR & B I H Bld7, 0 DL Fediede

TSI RR: A A A WSP
TiH% T LSC2043436.07 R
AESPH PR SR SV -P) YN 5 29 1T


http://lohud.nydatabases.com/database/new-york-parks-attendance
http://lohud.nydatabases.com/database/new-york-parks-attendance

B, HTRAMERBININES S EUE, JF BB R e fyE shnl Ly NECD s 2, R bR
WEIEVE B 73 RO PRI 2 PR .

2 F& BN BT I B K 1) 2 R o2 U R BN T R A, RIS AR S 288 RSk i . I HE NAZI H /N
MEEREETR TH— PR . MEEREECRE, 58 T 58 /N fHH I T E U I At it SR
St B IR R U 1) SEFH BB G 2R AT B A B /N K U5 1Rz 0 B X178 AT & A s A T 1A
£ 3-21 BoR TG &&= ST HE.

*3-21: BREFHGL

Ey s MERE
Atlantis Marina 170
Captains Marine Mercury 160
Great Kills Yacht club 250
Mansion Marina 217
Marina Café 270
Nichols GreatKills Marine 350
Port Atlantic Marina 240
Richmond County Yacht Club: 40
Staten Island Yacht Sales 50
Tottenville Marina 240
ENE TS 166
\a il it ) e 2 2,153

EE: \a Bk A B AR A T .

>KJE: http://marinas.com/search/?search=1&category=marina&country=US&region=NY &city=Staten+Island

XN SV R AT R R TR L RE A =N BRREME A RT, A=02Z s E—ENTiR
BINH X =0 MRPEXEABE, AT AT B SR B n] BE S AR KL 13,000 RIS AT & .

MR 7% MG, EHEAS 50 IS, H08 R IELUEDN 1,170 7555 7T

X BERS

AR A ML IX BROA SRR 2. HE . DU AL RS TAE SR AR RIS . AR A A ANME L
T TG T4 X 1, ENARIRGEEZ — (NPRA, 2010; Hamik, 2014). 7EABITAREH, B EHYEL
(& REENL 2 B, SEmise Al S . A, B AR IRE S VA, ReRlEfEAREIL
[FEELLONE . IR BB A e 5O RIS LR, AMCA % T RRIAER &, M HiS#% | fita
W) R, TR P, R DAR 50 FRR5 =k (Harnik, 2014).

i A A X R ) B R AT A o AR IR 2 0 H AR AT 4 S0 1132 2 41X 2 5 RORE FE BL IR
F e i Je B T XAt PR FH BT s o

BT R RA AT WSP
T H %45 LSC2043436.07 o
ALK ABEKE TP A = %530 71



3.2.4 B

L IR A s MAZIH IR TR BOW AR« SN X5 sz i s, R ELRE R FIaUI R R
P AL W T AN i A A5 PP A R, R T I AR KU P BRSO R R

280820

TERE T B, %00 BB A AR AT AR S 5 o SERE, 1200 BB SRR 3. Biikse. 4t
WP TAERIIEEMEIE 4E RIS A AR (i SkE . B AROIE WMV 4 23110 5 B WA VB0 aE, A AL Tl
AAMGEFE R TAMATIRR. BT Z0E R, JLATRE S ME | LR L M LM TR, T XL
U7 25 1 3 K a3k 20 BEINAZI H 43 Bixe AL T AN AL N2 ) Dk«

it TR B

£ 2017 47 BCA H1, Il Bt T Z5F s2m sk [ T2 i &5 5% (DEIS). DEIS KN A,
FEELY T T4 255 B s, Horh A dE g SO A AT ML TARR A CRRELRERSmT) o BERAT b %
S RN A N 3 TSR ) TAE AL CRRTRIBE ), DL R Bzl R e N 0 E it TN 5L 1 e
SCH TR TAERAAL CRIATAERSDD) o AR DL, TH T (DEIS FHIEART % 3) KL R LM ia
3t 419 NAFE oL, AR¥E 6,650 JISE TR LA (4% 2016 4F3L ot it 50 , b 411 NERFEAL) T
HRAE A BCA VPG 7,400 535701 100% il TRGAE 5, %30 BW (Rl 00 Scfe it 434 NERIaL,
Hih 426 NAEAEMLIT « %50 B R TR EFOW A AT AR GE 292 NERmL 4. HRe s £ il
s 38 RN T = AR A TR AT AR, 10 EK 2 A L T ASE 134 NAE g0k DL A1 249 PHIL setth X ) Riiéh 8
NAEFO AL S R

s
=1

M T5Epa, FFEERMI . GE R TR R O 3 S B R il 2, R AL A A 2
F Attt D™ A AR SRR o 4 [ 300 F A i JAL O — 5 o, AT ISAT Sk TR, I B R T P
60 J33£70, FEWIH Edn FIRCARI ], & FERE4F 30 1670, FERTUFE RIS EWIE, HE 1HRIRISC R
FERFESS JIRT0. BRI FETH EEA Edr A, PEIREEERAT 40 5% 70 J33E T H datE Mgk
P o REESTHUR SRR - MRS REAN ThRE A A UG EA T A o IXUeAE i B VST ol 2 E
A DN XS8R A 7 AU M) TR AT A= 22 TR L

NI

K-S

I AE BB SE I AW 5] 7ok B AL AN LML T, M EeP 2R sz (Rl Erdh, 8. &
EAHABLIR ) KX LT A LN 557 LRI . B, T BTSN A s AN HCE TR
— ARV A SO R H Can el BeRIED T AL X i e N SnT RefE AL AR T LAAR A X, Ry
TR B AR R HTEE PN o DRI AT X35 2 B NES - i AR R 3 SO P AER it AT AL, (B
THARR G — L {H

AN 21111 2 E I e /N 2111 o 2 X (8

AN R AR BT WSP
TiH% T LSC2043436.07 R
ISP PL RIS SS =0 W/ %31



5 7 A (R

2ot X QN ] 7T RAE D I B Geit (R TIRIAD J7E R 701 7T BESEMR b3 (i A0 5 s 1 mfee
ABEE R o RAAE IR AT 1 BB T A AN FRE CRUASTTER ) AT RES A0l i N ATISAT 7
PRI AR XA A T SR B8 R EREAMRRAE (9100 55 (B B ANARAT b EFE IR SO S ks
ISR A8 5578 B RS AR AN 1 o0 i PT RE 2 45 S AR 0 O BRI (s il « iR AE (i
JEAE TR T Ty S REEE R L) LAR AR BB BT R AL (RS 5 A% AE/KAE B R G, EARIIX
SE R G b ) Y BT e 2T AR ATEURARIE A ARTEL 57 (NRC, 2005)

FEIE T i — PG b AR, U B AN S R i vof Mfetth, B SRS B vy B 1) 0 O {6 ) it AR 2 25
55 i SAT T RS G AN Al T . BCA N 7 —BURHETT S 78, BT EAb 1 54 R0 B AHSG
(1 55 PP A B AN o XTI T 51200 H I B ARG OG, B AR B L ME R T, IS S AU b X A
T o535 T H 1 4R A FLR AN ETE o

BCA R T — IR I B 5E , %W 70 2 7 5 00 P 58 BE 0 — 98 RO AR OC 10 £ 8 B 7= 48 1 3 K
(Gopalakrishnan %5 A, 2010) . ZWFFCEHE 7 OCT ISR MAE (BEES x VORETERE) M DREIIE BafvE. AR
AT, VOMETE BRI — e R, B R R RIRAE AR (LIMWA) 32.8 35 RN 52 155 A (F S I 0.5% .
N T B IR #e RS iR B AR R RIS, BCA [ T GIS Ry BB LA T iZ I H X N . BEE
LIMWA 10 >k (32.8 R0 LINIIGGRE. Ziliimi ke, 2% HUD BCA #5F (HUD CPD-16-06) 1!
X 5 = (1) 24 i T OB PR 7E 2016 4 3£ T ANME

HRAE 79 MG, R3S 50 F VPRSI, 5 el e B E 390 7536 7T.

TSI RR: A A A WSP
TiH% T LSC2043436.07 R
AESPH PR SR SV -P) YN 3 32



4 TH KRS

4.1 TH KRS HtiR

WIFITE 2017 5 BCA HfiE i, Tl H XU — M A T RE oA it 1 oA AR 8] 2 HERG @8 (SCAPE % D,
2016) , HARUIF:

FETAPRHEAT Al — HAhPR 20 K 1 R SR RH SR AN AT FE . b XU e S e AR AR A4

BN IR R A M A H, SRMEERA A RS BT, BT R AORR I SO LSRN SR A S
BEAh, AT 5 RGP AR AR, b B i AL 2V 2 I B R PR AR e, S TAE A LRt

M DEORHEEAESR 3P ORI TR, X SRR B T RE 5 e, AR AT RE SR L T sAs

HALHIRE TAR KM — Sehh, TH §— 2677 HAT RERZ AL T I AT, ] e e sy T REAE 3 R
TURL SR BRSO o XSt 3] RERG EAN RO Y, R I0 eA .

%2 S R AR — 21 240 1) AT M8 AT 15 P fE REMR it 3

FIZEAHCE R — HLAth DU 7 L e AR S AR OS] e 2 AERZ AT H it 3t AN A T T 2 0T H A7 BE
P&, THBIANCITRE 7 ErLilsh, f AR SCEAT G S e B 1 Bbs . HIA e, (283
T RE A B SOR] SR O B WIS B, I LR AR SAE Jit TR T i 28353

4.2 BB T

SERL T —TUBUBE AT, VAN T I H A ARG BT AR A T H AR R R . R 4-1 R T USRI
NTRIEE B T 7% FIMGILER, 15 3@E SR ARBILE N 220 J53570, fHF 3% MINSELE A 5,000 53T, 1§
FH 7% HIMEIR 2, Kfl BCR 9 1.03, 1§ 3% (KNI Z 4 1.54,

R 41 BEESHT

BOBRAEW R 0 M IE BCR
PEARRAIIE I (10%), 7% WP ($5,580,552) 0.94
PR RRA RN (10%), 3% NHEZH $41,435,265 141
FAEISYERIIEIN (30%), 7% NI $933,732 Lol
RHEBMENHEN (30%), 3% MHELR $47,767,462 150
FHEB4EMIE (30%), 7% MHELR $3.561,313 1.04
FHEZYEIIRD (30%), 3% MEFL% $52,224,800 158
PR 72800 B PP AR I E 4 LD
HMER 90%, 7% NEHLER ($3,587,063) 0.96
WA R WSP

T H %45 LSC2043436.07 o
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Living Breakwaters Project - BCA Project Resource Statement

constant 2020 US Dollars

0 1 2 3 4 5 6 7 8 9 10
Year
HUD Guidance Categories 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
LIFECYCLE COSTS 12 12 6
S 7,816,613 $ 7,816,613 S 30,478,084 S 30,478,084 $ 15,239,042 $10,600 $10,600 $10,600 $10,600 $10,600
Project Investment Costs $7,816,613  $7,816,613 $30,478,084 $30,478,084 $15,239,042 $10,600 $10,600 $10,600 $10,600 $10,600 S0
Operations & Maintenance S0 S0 $90,223 $472,633 $434,890 $787,721 $434,890 $581,617 $938,603 $204,843 S0
Total Costs $7,816,613  $7,816,613 $30,568,307 $30,950,716 $15,673,932 $798,321 $445,490 $592,217 $949,203 $215,443 S0
BENEFITS
Resiliency Values il S0 $217,064 $653,190 $1,092,007 $27,591,581 $1,260,074 $1,105,560 $1,110,700 $27,771,683 $1,121,089
Avoided Property Damages S0 S0 $50,926 $154,238 $259,517 $261,995 $264,496 $267,021 $269,570 $272,144 $274,742
Avoided Casualties (Mortality & Injuries) S0 S0 $53,575 $160,943 $268,600 $268,962 $270,148 $271,339 $272,535 $273,737 $274,944
Avoided Mental Health Treatment Costs S0 S0 $9,228 $27,721 $46,264 $46,326 $46,531 $46,736 $46,942 $47,149 $47,357
Avoided Lost Productivity Costs S0 S0 $20,690 $62,154 $103,729 $103,869 $104,327 $104,787 $105,249 $105,713 $106,179
Avoided shoreline erosion/dune reconstruction costs S0 S0 $43,918 $131,755 $219,592 $26,715,783 $379,209 $219,592 $219,592 $26,875,399 $219,592
Avoided displacement/disruption costs S0 S0 $4,294 $12,926 $21,618 $21,692 $21,766 $21,841 $21,916 $21,991 $22,067
Avoided Road Closure/Travel Disruption costs S0 S0 $5,308 $15,945 $26,611 $26,646 $26,764 $26,882 $27,000 $27,119 $27,239
Avoided Cost of Power Outages S0 S0 $19,040 $57,196 $95,455 $95,584 $96,005 $96,429 $96,854 $97,281 $97,710
Avoided Automobile Damages S0 S0 $1,071 $3,256 $5,501 $5,577 $5,654 $5,733 $5,812 $5,892 $5,973
Avoided Debris Removal $0 $0 $100 $304 $512 $517 $523 $528 $533 $539 $544
Avoided Emergency Repairs S0 S0 $307 $933 $1,576 $1,598 $1,620 $1,642 $1,664 $1,687 $1,710
Avoided damages to Parks and Utilities S0 S0 $8,606 $25,819 $43,032 $43,032 $43,032 $43,032 $43,032 $43,032 $43,032
Environmental Values S0 S0 $123,094 $396,571 $656,403 $818,877 $932,051 $932,051 $932,051 $932,051 $932,051
Total Gross Ecosystem Annual Service Gains (+) S0 Nl $134,010 $402,029 $670,048 $832,522 $945,696 $945,696 $945,696 $945,696 $945,696
Total Ecosystem Annual Services Displaced (-) sSo S0 $10,916 $5,458 $13,645 $13,645 $13,645 $13,645 $13,645 $13,645 $13,645
Net Ecosystem Annual Service Gains S0 S0 $123,094 $396,571 $656,403 $818,877 $932,051 $932,051 $932,051 $932,051 $932,051
Social Values
Educational/Environmental Stewardship $31,029 $31,029 $35,452 $35,452 $35,452 $35,452 $35,452 $35,452 $35,452 $35,452 $29,187
Recreation S0 S0 $198,210 $594,630 $991,050 $991,050 $991,050 $991,050 $991,050 $991,050 $991,050
Economic Revitalization Benefits
Property Value Impacts (/[Distance and Beach Width]) S0 S0 $66,660 $199,980 $333,300 $333,300 $333,300 $333,300 $333,300 $333,300 $333,300
Total Benefits $31,029 $31,029 $640,479 $1,879,823 $3,108,212 $29,770,259 $3,551,926  $3,397,413  $3,402,553 $30,063,536  $3,406,677
Benefits less Costs -$7,785,583 -$7,785,583 -$29,927,828 -$29,070,894 -$12,565,720 $28,971,938 $3,106,436 $2,805,196 $2,453,350 $29,848,093  $3,406,677
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Living Breakwaters Project - BCA Project Resource Statement

constant 2020 US Dollars

11 12 13 14 15 16 17 18 19 20
HUD Guidance Categories 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
LIFECYCLE COSTS
Project Investment Costs SO SO S0 SO SO SO S0 SO S0 S0
Operations & Maintenance $217,318 S0 $1,205,171 S0 $244,593 S0 $259,488 $917,038 $183,528 S0
Total Costs $217,318 S0 $1,205,171 S0 $244,593 S0 $259,488 $917,038 $183,528 S0
BENEFITS
Resiliency Values $1,124,411 $1,287,376 $27,627,326 $1,134,539 $1,297,532 $1,141,625 $1,145,363 $1,308,747 $1,152,928 $1,156,811
Avoided Property Damages $277,365 $280,013 $282,686 $285,385 $288,110 $290,860 $293,637 $296,440 $299,271 $302,128
Avoided Casualties (Mortality & Injuries) $275,198 $275,452 $275,707 $275,961 $276,189 $276,567 $276,946 $277,326 $277,706 $278,115
Avoided Mental Health Treatment Costs $47,401 $47,444 $47,488 $47,532 $47,571 $47,636 $47,702 $47,767 $47,833 $47,903
Avoided Lost Productivity Costs $106,277 $106,375 $106,474 $106,572 $106,660 $106,806 $106,952 $107,099 $107,246 $107,404
Avoided shoreline erosion/dune reconstruction costs $219,592 $379,209 $26,715,783 $219,592 $379,209 $219,592 $219,592 $379,209  $219,592 $219,592
Avoided displacement/disruption costs $22,143 $22,219 $22,295 $22,372 $22,448 $22,526 $22,603 $22,681 $22,758 $22,837
Avoided Road Closure/Travel Disruption costs $27,264 $27,289 $27,315 $27,340 $27,362 $27,400 $27,437 $27,475 $27,513 $27,553
Avoided Cost of Power Outages $97,800 $97,891 $97,981 $98,071 $98,152 $98,287 $98,422 $98,556 $98,692 $98,837
Avoided Automobile Damages $6,056 $6,139 $6,224 $6,310 $6,397 $6,485 $6,575 $6,666 $6,758 $6,851
Avoided Debris Removal $549 $555 $561 $566 $572 $578 $584 $590 $596 $602
Avoided Emergency Repairs $1,734 $1,757 $1,781 $1,806 $1,831 $1,856 $1,881 $1,907 $1,933 $1,959
Avoided damages to Parks and Utilities $43,032 $43,032 $43,032 $43,032 $43,032 $43,032 $43,032 $43,032 $43,032 $43,032
Environmental Values $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051
Total Gross Ecosystem Annual Service Gains (+) $945,696 $945,696 $945,696 $945,696 $945,696 $945,696 $945,696 $945,696 $945,696 $945,696
Total Ecosystem Annual Services Displaced (-) $13,645 $13,645 $13,645 $13,645 $13,645 $13,645 $13,645 $13,645 $13,645 $13,645
Net Ecosystem Annual Service Gains $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051
Social Values
Educational/Environmental Stewardship $29,187 $29,187 $29,187 $29,187 S0 S0 S0 S0 S0 S0
Recreation $991,050 $991,050 $991,050 $991,050 $991,050 $991,050 $991,050 $991,050 $991,050 $991,050
Economic Revitalization Benefits
Property Value Impacts ([[Distance and Beach Width]) $333,300 $333,300 $333,300 $333,300 $333,300 $333,300 $333,300 $333,300 $333,300 $333,300
Total Benefits $3,409,999 $3,572,964 $29,912,914 $3,420,127 $3,553,933 $3,398,026 $3,401,764 $3,565,148 $3,409,329 $3,413,212
Benefits less Costs $3,192,681 $3,572,964 $28,707,743 $3,420,127 $3,309,341 $3,398,026 $3,142,276 $2,648,110 $3,225,801 $3,413,212
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Living Breakwaters Project - BCA Project Resource Statement

constant 2020 US Dollars

21 22 23 24 25 26 27 28 29 30
HUD Guidance Categories 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050
LIFECYCLE COSTS
Project Investment Costs $0 $0 S0 S0 S0 S0 S0 S0 S0 S0
Operations & Maintenance $194,704 S0 $406,098 S0 $219,141 S0 $232,487 $478,924 S0 $416,403
Total Costs $194,704 S0 $406,098 S0 $219,141 S0 $232,487 $478,924 S0 $416,403
BENEFITS
Resiliency Values $1,320,494 $1,164,974 $1,169,103 $1,332,880 $1,177,457 $1,181,518 $1,345,227 $1,189,736 $1,193,894 $1,357,702
Avoided Property Damages $305,012 $307,924 $310,864 $313,832 $316,828 $319,853 $322,906 $325,989 $329,101 $332,243
Avoided Casualties (Mortality & Injuries) $278,599 $279,085 $279,571 $280,059 $280,547 $280,954 $281,362 $281,770 $282,180 $282,589
Avoided Mental Health Treatment Costs $47,986 $48,070 $48,154 $48,238 $48,322 $48,392 $48,462 $48,533 $48,603 $48,674
Avoided Lost Productivity Costs $107,591 $107,778 $107,966 $108,154 $108,343 $108,500 $108,658 $108,815 $108,973 $109,132
Avoided shoreline erosion/dune reconstruction costs $379,209 $219,592 $219,592 $379,209 $219,592 $219,592 $379,209 $219,592 $219,592 $379,209
Avoided displacement/disruption costs $22,915 $22,994 $23,073 $23,152 $23,231 $23,311 $23,391 $23,472 $23,552 $23,633
Avoided Road Closure/Travel Disruption costs $27,601 $27,649 $27,698 $27,746 $27,794 $27,834 $27,875 $27,915 $27,956 $27,996
Avoided Cost of Power Outages $99,009 $99,182 $99,354 $99,528 $99,701 $99,846 $99,991 $100,136 $100,281 $100,427
Avoided Automobile Damages $6,946 $7,042 $7,139 $7,237 $7,337 $7,439 $7,541 $7,645 $7,751 $7,858
Avoided Debris Removal $608 $614 $620 $626 $633 $639 $645 $652 $659 $665
Avoided Emergency Repairs $1,986 $2,013 $2,041 $2,069 $2,097 $2,126 $2,155 $2,184 $2,214 $2,244
Avoided damages to Parks and Utilities $43,032 $43,032 $43,032 $43,032 $43,032 $43,032 $43,032 $43,032 $43,032 $43,032
Environmental Values $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051
Total Gross Ecosystem Annual Service Gains (+) $945,696 $945,696 $945,696 $945,696 $945,696 $945,696 $945,696 $945,696 $945,696 $945,696
Total Ecosystem Annual Services Displaced (-) $13,645 $13,645 $13,645 $13,645 $13,645 $13,645 $13,645 $13,645 $13,645 $13,645
Net Ecosystem Annual Service Gains $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051
Social Values
Educational/Environmental Stewardship S0 S0 S0 S0 S0 S0 S0 S0 S0 S0
Recreation $991,050 $991,050 $991,050 $991,050 $991,050 $991,050 $991,050 $991,050 $991,050 $991,050
Economic Revitalization Benefits
Property Value Impacts ([[Distance and Beach Width]) $333,300 $333,300 $333,300 $333,300 $333,300 $333,300 $333,300 $333,300 $333,300 $333,300
Total Benefits $3,576,895 $3,421,376 $3,425,504 $3,589,281 $3,433,858 $3,437,919 $3,601,628 $3,446,137 $3,450,295 $3,614,103
Benefits less Costs $3,382,190 $3,421,376 $3,019,407 $3,589,281 $3,214,716 $3,437,919 $3,369,141 $2,967,213 $3,450,295 $3,197,700
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Living Breakwaters Project - BCA Project Resource Statement

constant 2020 US Dollars

31 32 33 34 35 36 37 38 39 40
HUD Guidance Categories 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060
LIFECYCLE COSTS
Project Investment Costs S0 S0 S0 S0 S0 S0 S0 S0 S0 $0
Operations & Maintenance S0 $416,403 $221,028 $214,544 S0 $214,544 o) $214,544 S0 $559,611
Total Costs SO $416,403 $221,028 $214,544 SO $214,544 SO $214,544 S0 $559,611
BENEFITS
Resiliency Values $1,202,292 $1,206,532 $1,370,422 $1,215,113 $1,219,456 $1,382,637 $1,226,620 $1,230,254 $1,393,539 $1,237,626
Avoided Property Damages $335,415 $338,617 $341,850 $345,114 $348,409 $351,735 $355,093 $358,483 $361,906 $365,361
Avoided Casualties (Mortality & Injuries) $282,990 $283,392 $283,794 $284,196 $284,599 $284,599 $284,599 $284,599 $284,599 $284,599
Avoided Mental Health Treatment Costs $48,743 $48,812 $48,881 $48,950 $49,020 $49,020 $49,020 $49,020 $49,020 $49,020
Avoided Lost Productivity Costs $109,286 $109,441 $109,597 $109,752 $109,908 $109,908 $109,908 $109,908 $109,908 $109,908
Avoided shoreline erosion/dune reconstruction costs $219,592  $219,592  $379,209  $219,592  $219,592  $379,209  $219,592  $219,592  $379,209  $219,592
Avoided displacement/disruption costs $23,714 $23,796 $23,877 $23,959 $24,042 $24,124 $24,207 $24,290 $24,374 $24,457
Avoided Road Closure/Travel Disruption costs $28,036 $28,076 $28,116 $28,156 $28,196 $28,196 $28,196 $28,196 $28,196 $28,196
Avoided Cost of Power Outages $100,569 $100,712 $100,855 $100,998 $101,141 $101,141 $101,141 $101,141 $101,141 $101,141
Avoided Automobile Damages $7,966 $8,076 $8,188 $8,301 $8,416 $8,532 $8,650 $8,769 $8,890 $9,013
Avoided Debris Removal $672 $679 $686 $693 $700 $707 $714 $721 $728 $736
Avoided Emergency Repairs $2,275 $2,306 $2,338 $2,370 $2,402 $2,435 $2,468 $2,502 $2,536 $2,571
Avoided damages to Parks and Utilities $43,032 $43,032 $43,032 $43,032 $43,032 $43,032 $43,032 $43,032 $43,032 $43,032
Environmental Values $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051
Total Gross Ecosystem Annual Service Gains (+) $945,696 $945,696 $945,696 $945,696 $945,696 $945,696 $945,696 $945,696 $945,696 $945,696
Total Ecosystem Annual Services Displaced (-) $13,645 $13,645 $13,645 $13,645 $13,645 $13,645 $13,645 $13,645 $13,645 $13,645
Net Ecosystem Annual Service Gains $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051
Social Values
Educational/Environmental Stewardship S0 S0 S0 S0 $0 $0 $0 S0 S0 S0
Recreation $991,050 $991,050 $991,050 $991,050 $991,050 $991,050 $991,050 $991,050 $991,050 $991,050
Economic Revitalization Benefits
Property Value Impacts ([[Distance and Beach Width]) $333,300 $333,300 $333,300 $333,300 $333,300 $333,300 $333,300 $333,300 $333,300 $333,300
Total Benefits $3,458,693 $3,462,933 $3,626,823 $3,471,514 $3,475,857 $3,639,038 $3,483,021 $3,486,655 $3,649,940 $3,494,027
Benefits less Costs $3,458,693 $3,046,530 $3,405,795 $3,256,970 $3,475,857 $3,424,494 $3,483,021 $3,272,110 $3,649,940 $2,934,417
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Living Breakwaters Project - BCA Project Resource Statement

constant 2020 US Dollars

41 42 43 44 45 46 47 48 49 50
HUD Guidance Categories 2061 2062 2063 2064 2065 2066 2067 2068 2069 2070
LIFECYCLE COSTS
Project Investment Costs S0 S0 S0 S0 $0 S0 S0 $0 $0 $0
Operations & Maintenance S0 $559,611 $297,043 $288,330 S0 $288,330 S0 $288,330 S0 $738,590
Total Costs S0 $559,611 $297,043 $288,330 S0 $288,330 S0 $288,330 S0 $738,590
BENEFITS
Resiliency Values $1,241,365 $1,404,757 $1,248,952 $1,252,800 $1,416,301 $1,260,606 $1,264,566 $1,428,180 $1,272,600 $1,276,675
Avoided Property Damages $368,849 $372,371 $375,926 $379,515 $383,138 $386,796 $390,489 $394,217 $397,981 $401,780
Avoided Casualties (Mortality & Injuries) $284,599 $284,599 $284,599 $284,599 $284,599 $284,599 $284,599 $284,599 $284,599 $284,599
Avoided Mental Health Treatment Costs $49,020 $49,020 $49,020 $49,020 $49,020 $49,020 $49,020 $49,020 $49,020 $49,020
Avoided Lost Productivity Costs $109,908 $109,908 $109,908 $109,908 $109,908 $109,908 $109,908 $109,908 $109,908 $109,908
Avoided shoreline erosion/dune reconstruction costs $219,592 $379,209 $219,592 $219,592 $379,209 $219,592 $219,592 $379,209 $219,592 $219,592
Avoided displacement/disruption costs $24,541 $24,626 $24,710 $24,795 $24,880 $24,966 $25,051 $25,137 $25,224 $25,310
Avoided Road Closure/Travel Disruption costs $28,196 $28,196 $28,196 $28,196 $28,196 $28,196 $28,196 $28,196 $28,196 $28,196
Avoided Cost of Power Outages $101,141 $101,141 $101,141 $101,141 $101,141 $101,141 $101,141 $101,141 $101,141 $101,141
Avoided Automobile Damages $9,137 $9,263 $9,391 $9,521 $9,652 $9,786 $9,921 $10,058 $10,197 $10,337
Avoided Debris Removal $743 $751 $758 $766 $774 $781 $789 $797 $805 $813
Avoided Emergency Repairs $2,606 $2,642 $2,678 $2,715 $2,752 $2,790 $2,828 $2,866 $2,906 $2,945
Avoided damages to Parks and Utilities $43,032 $43,032 $43,032 $43,032 $43,032 $43,032 $43,032 $43,032 $43,032 $43,032
Environmental Values $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051
Total Gross Ecosystem Annual Service Gains (+) $945,696 $945,696 $945,696 $945,696 $945,696 $945,696 $945,696 $945,696 $945,696 $945,696
Total Ecosystem Annual Services Displaced (-) $13,645 $13,645 $13,645 $13,645 $13,645 $13,645 $13,645 $13,645 $13,645 $13,645
Net Ecosystem Annual Service Gains $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051 $932,051
Social Values
Educational/Environmental Stewardship S0 S0 S0 S0 S0 S0 S0 S0 S0 SO
Recreation $991,050 $991,050 $991,050 $991,050 $991,050 $991,050 $991,050 $991,050 $991,050 $991,050
Economic Revitalization Benefits
Property Value Impacts ([[Distance and Beach Width]) $333,300 $333,300 $333,300 $333,300 $333,300 $333,300 $333,300 $333,300 $333,300 $333,300
Total Benefits $3,497,766  $3,661,158 $3,505,353 $3,509,201 $3,672,702 $3,517,007 $3,520,967 $3,684,581 $3,529,001 $3,533,076
Benefits less Costs $3,497,766  $3,101,547 $3,208,310 $3,220,871 $3,672,702 $3,228,678 $3,520,967 $3,396,252 $3,529,001 $2,794,486
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APPENDIX B

IMPACT ANALYSIS MAPS
























