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Y5 (Raritan Bay) ( FALZMs) /Kik, WIWELRREZMEFL, NEELE/RXASWEAR
(Conference House Park). R4 #B 1) Wards Point ZEfH 2| < 1L #F ) Butler Manor Woods (& ES1) .
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XF BCA ZERITHeSTE T A RME, MMEN 2R ESL: FEBNBFEIRIH — R A T e 45
FIE ES1A.

BCA I H 7% BIHTHIZRAN 50 S HRIVEAS B ok 5e ile. X Se 24y, @7 flis 1% 0 H 1
A FIIRAR (7% 2016 SEAB IBE L CHHEL, it $62,400,0000 K774 DL %67 -

o L3N $76,100,000, Hi:

WA 71 5B $53,200,000;
BB Y $11,600,000;

t4 BANE N $8,300,000; LA
G H RN $2,950,000.

O O O O°

P H R GG IERA MEFIUEAN $13,700,000, Rz A% (BCR) (R3E M LAA)
AN 1.22. XEEHEERE, ZUHEENE, HHES AL B ERE IR SR X B A X By
8, FH AL RH T H X AP i HAh 52 35 E R L3S o

T LE 50 4R BI04 4 2000 i) 4 EE R AT AT USSP T o BB AM BT T
FRABFRRBH RN A5 L UITHE L H A AT, 1 BCR A BLER A, UK
PESMHT R T I8 7E MO R LA B SORTIZ S0P (O&M) S B JR FE BAA2 J80 WEk
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HEROFE I3, S LEBCI AT (RS 225 AT AT
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]G Oy BRARE R VR T A $506,972 $965,226
A 3k G [ AR P DA R AR $1,128,405 $2,148,374
] 3 G IR 2R AR D e R AR $41,858,316 $56,815,891
A 3G RS/ W AR $526,326 $1,376,525
AR G [ T P/ R AT R T AR $315,901 $647,300
TR A 1) B L R A $1,050,543 $2,152,587
A 3R G 1Y) 2 A T R $63,787 $189,399
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HEME
AEZS RS S5 BN A (+) $11,860,749 $24,625,205
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e
HWE S S T AR $1,253,995 $2,569,509
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HAemE $8,349,676 $17,108,970
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& ES2

Living Breakwaters Project Benefits: Cumulative Present
Values (2016-2066, 7% Discount Rate)

Economic
Revitalization
Benefits,
$2,053,868, 1%
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U O P A 0 AN 52 28 38 5 ) A2 0 R T 2 DR AR
R 7 T

Ut BCA FEAL 12300 H % HUD $RERE &7 AL XIS FE AR s (IREIHED « HBE0E. 2l
MATFEIMME . KT REESG Rt VR4S B T 7 e fit. i A——Z2 8B %S
PEE T T BCA HIERBORI B AR o

I H PG A DY 50 4, JF Haz e BB TR 7% BRI i A 3% Mgk
BEAT VRS, 2R AT N T ISR AE S RS MW 7T . BCA W IEBUEE R, 20
B Al PEAG R I AR DL — R A A PR gl CRIHFIME) 22k,

AT B A S TSR AR S R GUAR S5 BT A S M R 0 B Aty T s A R AT VP SR 3RS 4
AR MR, T2 SCHR SN T B R F i AR A X S B (EHAERIRE, BN S
H 5 (FEMA) SR 1 FSALI 7 IR DA B R 5 3 it 15t 0 v B et JAe ek A2 T 1 S 1 P b
AR E A5 R GUIR S5 I H BZES R GRS (FEMA, 2013).

. FERE AT

I BCA RHEEKSMAAAT (Louis Berger) FlEN, ZAFHEH T HMEKNBEMKEHIAE
(GOSR) FHiE BB B et B BA AT HR AL = L, 1% PAELFE SCAPE Landscape Architecture. Al
R ) cOWI. RHEAAUNEE ] (WSP Parsons Brinckerhoff). ZHZ)#EJ3E 44> (NY Harbor Foundation).
MFS Engineers & Surveyors. Arcadis LN NZIH Hill @ M358 & 1 GOSR i A . AKRF. Louis
Berger 4 BCA WIS RAL TR SA T, WHAKRE ). SWRTH. AT TR, &%
L AU, EER RS, DIHIHME . TREAF A S5 m & s .

BCA MKIETEAIBT IR BT IR L. B AEE, PUAUHXKEE. KE GOSR HIfE B A1
IR S S (EIS) HIH 8 EALE(E B . LAk, Louis Berger ISTETEAN BCA FHARFK LALLM M
T HE R BR. BRE R 2R AR SI0F L A .
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AP ERIE MZEE BARE =N U710 :

1) IR T Y SR 6 A B YR IR X R KRR A P AT 9 ARk R O SR B AR A X
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2) R SO I R A S ORI 9 S RF A S R G W ST RE A B DA
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ZOH MG I eI H , BEREEA L. S RS B ERE 1. %
WHA TSR 2RF Bl R LA B CRAI4%) Kig. S22 i R 2 IR B 4 /R X A2 13
EAR . PERFERI Wards Point #E1H ] Z< AL #E 1K) Butler Manor Woods. I H X /& — ALK 0, 7E
P35 L Ay el FD DL 2ol BRI S RE . I E BFE LR E BB E (SCAPE, FDR30 Percent,
2016):

(1) FERT ¥ R G Lt B D B A BEAN B3 o R 48, WIRIE R FLRIKE
MBS LI DS ) YRR

(2) HLWEIRFEAN SRR WK R G S, GAE . ARWEIRIE (ALY R B E Wit
), DITEREMIRY,  LUR AL v [ ) A 5

(3) K L——— N EASERE GRS | DA TR AL ETE).,
PR AT BRI D RUR B A A B 5 %0000 B SR RIS 7 A 38
AIRLDCRELIN F AR I DL

(4) BIS ERMKKEE . EE MG R IRES R

WEH B A A NP4 %

T H i TR 2018 SEHR T 4E, FERRFLEE] 2020 55 —Z . AT UL BCA B, BEE
19 AN H e TR . SLIHIE Y K 3 SRgs B8 7= 5 H 4y, DR AT BE 2 1E — 4 Y i e ) ] w D i
i TiEBN . 2T A BCA H B IR SF A TF B IR ] . BCA K 100 H PEA A HAfR 2 9 50 4
4 OMB $8R3, 1 HUD & 7% MIFrR O H . BCA RN TN 3% #4120 BCA %
RO E B R . 2 i CAEREEREETH L5 oA T 3% MPrn®
(Freeman, 1999).

V. 2R H A

4 X EWIEARTE P AR e 2% ) A $66,500,000, 7EIEARRAHIEIN 30% IR
SRS, Pl AR 2 N $79,100,000. Fifh ) O&M HN F e BA MM SR HIRME N $7,500,000.
EFEMEAERFN T, 1E 50 SR 7% fPrdng, X 2ihp) o&M Al Rl AK 2
NHESE $550,000.

VI, BUREAHEGH a3

£ 2011 4EA1 2012 4E[ M KB FAF (H04E 2012 fEH) “HPNESRM” ) WIE, HLEREREE
YR XA X 52 KR BIR B SRR, (EIE R 7 X SR AR P R L IR IEIRAT AL 2 AT Y
ke B 7 XEF, R L O ER 35 Fha i 7 RENRM. BN RAE AR
AR Z [ #23), (HIH X R iR L E A2 AR M. A2 N, RUFREE T — 3%
R IR BASEARERLR—Bh, FHRMEN 3 R HRERMABTRAELT = TRE
T, B LS 1 Id 2% 35 SERAE A T H XA b3 S ki A AR A
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B 1. JhsE ERIIRIE R LR

LR R4S S

(k5. SCAPE, FDR 30 Percent, 2016)

P HLIE P PSS S 0 ) 75 R Ll AR S A AR S A5 2 TR IR, By R R
PRI I 1) %€ PR [ 557 100 R 55 Fil i A 21 7250 IS PP A0 29 2 B 11 s I E A, DA ST
AT AL R ke 2K (GEERESERE) Wk, LA P GI2978 194129 - #17E Py & W R 11 %) (HRE-CRP),

ZIH R 3 A 2 (8] 5 )2 2, AR RS, R R 5 6 2 A 25 R 8 EE A
B, Sk KEREE, R 5% H BTSN A SR E ) TAR ML X A E Rk S
ERHES . ZI0H A LT BT IR E RN % 1A B 4 AR X BRI 98 LK. HRE-CRP. X 4E T
VEFA H bR A DLV R P9 2 1B IR PR A DL S R RS 55 (1) 274 W & 71-%1/ (SCAPE, FDR30 Percent, 2016,
Bain et. al., 2006) " F i F AT HL O T RE AN A 3R 5 o

VI TE XA X AT I R XS

HBCHIZIH A G YRR XA DORE 2 GRS 55 455 SR 2 4 AR Tk A 20 A IR AT P AN BSEEA 1k
P RE AT P LR ARSI AL 2 VR LIRS S AR SC I U . AE 2011 SR A1 2012 SR E
NEREME (B BN RS O W), 2502858 Bik BAE /R IX A AL X 52 R BR IR ™ HE A
R, AHZ2 2 7 FR I s oW R . B, RBRERAZIH, TR XA 21
BAMR AR ARG R . B T XARFE, RECEL RN 35 i UE 1 P2 R
RN TIPSR M. BRI 2 AR AR A AR TN R 2 181425l BITH X o K& 7 17 2
Lo a2 AR M. WERAIN AR R, X AR IR SN AT BE AR 124 X HRFE,  JF Ho 2 AR R IE AR
AR i B A5 SRR R SRS Bl 5O 7 AR DU 2 0/ RV AE P B DR E T A7 2 2 AR
ARSI, v AR N H R (i R A A SRS AR . FH b, IR B YRR XA — 2
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X BCAE i ()2 TeVEEEAN K, JF HLBEHE H AT R P AT LT (SLR) MU, R R g hiix o
WX RS2 MR o

VIl KW ERA
a. HdAPIRA

XFZIH B F AT T 000 2R A A AR KT BCA T & /R LB, FEEfE TV AT (1
I H e 1 R T BUE R I 1 IR A R BUED o %30 H 0 A R AR I BB
JRA (TR AR R RRAS ) MRS (A I 22 5 P s AR AR b, ISR S A e A
Wi FR AR TFERIZE T, I HXHOMNO MM A CEEX BB 45 i _EALWRRE) BEAT A,
MTTIFE 50 SRR H A A AAS KR ZE i JR I PR Tl B (UbJa s 5 4F) R AR, %00 B R A 5B
PR (R S5 ) 5 BEPE M T AT VAl A 5 (0 8 S M RS o BEAh, Bh o (0 S AT A 25 VR 2 AR O U / 4
PR L B o X EE B 7 A 5 WS ) R R B B IS TR AR SR A A, PABA DRI
H T H ARAT H #9753 PLSEDL .

7 H B A 2 M 30% s BB i3 it (SCAPE, OCC & MFS, 2016) % K2 A< 1972 I, (OPC)
RIGM . R 1 BN TIZIH TR A4 H

£ 1: EIIPPSEHE —30% B HHEN KL A K R (OPC)
FHA OPC (LR | &F 30% MA
SR % FH (1321 OPC

B 3 $56,400,000 $67,900,000
AN 26 1% 1 B $10,100,000 $11,200,000
B3R T H B $66,500,000 $79,100,000

KiE: (SCAPE OCC MFS, 2016)

FEER Kb, 5 P SR A BB E I BT B A5 1A PR DA s 00— 0 o £ e 0 2 22 2l P RIS AU P S 3 ol
A SORTI S22 A1 BCR. BEAN, I H AR SO S 7 o0 Ieut H B 10 52 800 H BHiR
MS Excel LAEZL . 1% H BHIRAR LM 08 1 2018 4 28 2020 4[] B ) B 4 jli A 73 1.«

O&M JHAS & F4 4 i 28 8 MR AS U1 (1) o I B Rl AR St 7K HP o Sl AR DA% 975 90 B8 R A i il 22 8 9 3 1)
B XL A B R S R AL WK R e TR S T R R SR ERR SR . T SR O&M AN 2
W HE 1 P RIEEA OPC BAMATRLL 0.95% FRfhitm. i A CLE 30% MBI BN
TRAREE . 5 R Bl AR S 2 HE VR 0&M AL NEHE $633,000. % Tt BCA, ik
0&M JEAKE & 1E 2020 FFF UG (TR —REATIE LRG3 - BCA ik, fEkHENES
KA SRS 2 I, FROR ARG T (5) &, BLIEHRAESA N $150,000.

YE KA OIS HEHNELE, Louis Berger X bt 7 WHIE AT A0 (APEC) FIEFIZE A, 1ZH O —
FEA LTI ERMRMESE G M, DU ARIE A2 = Wil vl 3z FrpLe, I+ H
A S A EE TAE N IR R, APEC I B T #HE M X AR ARAEIT IR (APEC,
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2016)W 551 3%, BERNESIB BRI H TR L O&M BATE APEC WK ITE I IR BE4E 5 Bk
A H) A P A

W EATIA, ZIH R RA GEARERD SRIETZIHEK 30% Wit AIXT K20 A f = Wtk
($66,500,000) . A T iT5 BCR, R GOSR He (it st Tk B, K57E 2018-2020 4F 3 1K jits T
AN 194N H .

b. kEIHHE

PR T2 A TR ARG B AR« XU O 8 DL B % 50 H B Bt 1) 55 77 AN S il BE i DR 47 (B (0 22k o A
CRKRATH FEET, ZEMEDH “CRREIH” BT ERATHSIBERHH HE LT
R 27 AL B AL G AR SE o AE “CARRATINE 7 15 B0 TR A P77 2 (1 R 388 e pRAS A 225 )
B HH )4 P o

i YRR B 7 1R T

A /1

=

TE “HRETE” M CRRKILTE 7 158l LR S Pl X E R E R A vk, &
TR T 55 7= 465 0 R S S0 070 PN 50 P 400 56 2 A B R A R I FE RS A . 7E “ AR TIH 7 15
o, BSZIE gdiE, R BB SR EE N 1988 FILEMIME RS (NAVDSS) 9 FL L [H
BRI . /£ “ARRILIH” HEH, BWOZIE R EE, BE0S%EIE YRR,
Rk, BEEINAY RO EEAIERIAE, JAR 0 5 s 2 RN RS Ak 1 5 v& Bl B S il H
F%iai. 1EN BCA —F4r R HTHI X B 4E 10 4. 25 4. 50 FEF1 100 FE ) KR FF. H
IR IR K AL A SO B AT 1) 30 JE~F P B BIR . BT s E e R A

1E BCA W, A8 H A4 /2 70 Z I (EAD) HEZRSRTH 57 X2 SR 1 ml b G dii F 85 4% . EAD HEZL R H
T2 REBEEM CRFEMREGON AR K A FIMACEIER, R e fE F ik 5
F-115 BCR (Louis Berger) [0 B BIRHR R N 10— N4F 5 AT 38 G (140 35 s 2 4007

ZIUH 130 % it 145 TR I BE b SR 1 0 H 2% o

ZIHAEKIE 100 SFERIXARFIFPEREMSS, IF BRI NRBOR R A R 7S
BUR )N A AR SR R L ORGP, P ETHIR T 9 SR iR, v A K 1]
AR M. HE, (ERE 2T TN T 90 T G e 4 A, 12000 H A i e s -
R T NRBGR L . EBUVE VD Rt 17 H8 > BB At A [, 12000 H 38 5 BRAR AR PR g P R 4
SERIUAT VD R e, AT 70 Fr BE 4% HEAT RO Vi 5 ™ E (0 2%, IR BBy 1E VD i) iR i, ik
bb, %I H G MR T BIRRHRE R AR, TR 1 i R 2R 57 A
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JS2 ] B4 75 A0 A

i IRME B RS (GIS) TV n] R B GE A S A . 12T T ArcGIS F1 GIS Bl =Rk 1€ 52
KA 5577 0 S5 RB W T RAC B E W RSA . % I5ERLT HAZUS' 1 FEMA T
TSV AR HEA TR T MR BT % . BAR S BRI EMGRE, (BRI T AW T T 1R it
THERKARRE, PONE S ERIE WL 2. R T A1 T 42 1) 204500 Lt e i MR 1
Ko BNPRITEHSRLT FI AR #1FE K ¥ (DDF), B ABUW AT 28U 455k . Tt BCA
IR B 2 A N J7 AT HiA -

FEMA Y125 4t/K % EHE
FEMA $4E T Hu 7= 5, ATHER 538 52 100 451 500 G245 A /K AR BRI HLIX . FEMA $243t
T I P P RS, AR T RRREER AT T AEAL X T (R K R RS . T IR U A PR A
TAETRH 2 5 AR B U AR (5 5 AR AR AT, DRI I A 3k S 3 PR 7= i PRI 025 A, (i
T G R IR R A 5

5 H ff F TR H] (USACE) JLERTEVEB R LR ST AR B E R

USACE AL K PH AL £k 5 Wk FU IR o ) ZER L8 5 bR K AR 5 B oo TR B0 A O R L 5
KA I 2l AR 5N R G R I AE R, 128 SN B I A S TR P
i35 RN DIRISR B ARBOL 1 9 HE B (NACCS, 2015). FERFISF 23, /N O3 R FARAT T %o 3
NIRRT RPORBEACIR IR FH R AR . £ USACE SR 78 18 ] A BALIAR 41 35 ¢
A (BFRONIR S s 8 (DDF)) A3 B T %0t S A 35 B2 TR BAS o IR BEA5 3 R A0 AL %
Foft X A 3 B PR R SR A5 M S L A BB A D B 2 o IR PR 4 3 R BOR 98 kKR 5 B VIR e P i 3
THHEWEEEPT & G5 AR B 7 e R 2RI T KR B BRI B A T 1 R S R E
PR st ER a2t W Bk, EN R JE PR N T R AR W 42 (EAD), JFH R
BUAS R G AR A A AL ) R B A R 5 R R o AR — MR I e, IR E R AL
AFELLUN OB FE P PR R @FAEHFER, =M, HTRE, i, owE
(b e sighe, KITA R BK IR B AU, F S E T8 R ST R .

AL T BUR PG 4

FERIE FEIX 38 K 55 7= B L2 T W USRS B B VP 5 420 TP SRAS 0 o 0P 44 M2 8 05 a1
(BEEEH—00O , R RAANE - PEAELS, b EMTa i E. P40
BT B EE, € Lnh

o Bl 1: R =AHITETHETM=IZUNRAHE

o BiFh2: PUBURN 1€ RGP R IE B 557

o FiFf3: AHFS

o BiFh 4. FLECTME G5

' Hazus & — 4 [ Y F P9 I OARUEAL 7 ik, Al Al DRSS . RE XA A BT e B ok . SEFR N i 7
Jal (FEMA) AR 45 5 E SR SR 7 AT (NIBS) 21T )& B HF & T Hazus.  Chttps://www.fema.gov/hazus-

mh-overview)
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LT IH T HRI R MapPLUTO
TE VP 44 At A SCHIBREAS B P (A B R A8 P A 29 T 3 T BRI S 1) MapPLUTO 58 sk AT e 11 o
MapPLUTO %42 ArcGIS BITESCHE, 54 T 12 MR 2971 WA = 3 - Bl 45 B B g SRS B 7= 1
W& . MapPLUTO £t (4 1) 32 1 - Hu R AT REAS b5 7= () Hh BEE s

P 7= Al 40 e L A

R S L A B 951 T A KRR B AR IR B IR 4 R A S B AL AT 70 S0 S L N BB A T s 7 T
AL B0 55 577, IR I 4 587 (R 350 A2 M NI B A Al A 7 ANRIRE I . oKz i
R IE BRI, BETTHE R B e AR S H N, BRAE R E R, BETT B P AR . b5
7 GERE B I N B A T AR R 5 G A B B2 TR L B AE L, JF ELRT DA% P o5 55 0 B T 70 B SR A
TR PR BIA T HUKIRE 510 H B 0 L Z A ECE R R . USACE UK HEIR A Zr G TE I
TR PEE A T bR KO AT AR A8 S5 A4 (BRI TR B RAN IR T3 R PR 45 3

Tk

KGR AR R I

BCA CLE Ak /X% B Arisde ) 55 7= 25 L i e S e . o B, 0 B AT AT
30 G _E SRR 10 . 25 . 50 R 100 G XS A AR 451 FE A by FLAH STk K
AP IR AT 7 . AR KA FIRIR = N 3R 2 Fs .

R 2: RBEHFNBIRMPE
“BL” FEBE 30 1P BT
N BERE ! FKEE | BRWIR | #KkEE | AR
RS s | PR TR | mm o | R, | B O
NAVDS88) ) NAVDS88) RO
10 4F 10% A 8.1 3.9 10.6 3.9
25 4 4% A 9.3 43 11.8 43
50 4F 2% A 11.3 4.9 13.8 4.9
100 4 1% A 12.9 5.3 15.4 5.3

fEHITE USACE (7L A Z07#/5 725 2 W 7 (NACCS) H i 58 HOTRFE T R A, JSL HOVR FE 42 35 R 5 m]
MM, W T EOKMBARBR . TR, 2o 7R AN E 1
BN B IR RUE R PR E BT AR AR, BROAOMEAR T SR R B HIAME .
Pk, XMk SR AR AT s . ERT T XA 24T 40% MRS I A BLERIME
TRIT. W TS, ZA A 7 LR BRI H R . (X “RrRe”
IR FESIH AP . 3R 3 2 6 filild [ IX LR EHFH AL

K 3: B ——RBKE BRI 557 45 KL A B 45 A AT
5 B PHE K E 20 H
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BKEE (FER) EEHIER (%) HERR (%)
-1 0% 0%
-0.5 0% 0.0%
0 10% 4%
0.5 16% 14%
1 25% 28%
2 35% 45%
3 43% 60%
5 60% 81%
7 6% 100%

R 4: BB ——RBKE BRI 55 7 S5 S A B 45 R
S BRI B 2 b

¥ %
AR (JURO L HIBR (%) AR (%)
-1 0% 0%
-0.5 0% 0.0%
0 5% 5%
0,
0.5 10% 18%
1 20% 35%
2 30% 39%
3 35% 43%
5 40% 47%
7 53% 70%
0,
10 58% 75%
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2 5: BB RBERE B 557 G54 B A B4 5 T

Pt i B P E T E 2 B

WIERE (FEFD

EEHIBIR (%)

P IRAEER (%)

-1

0%

0%

0

0%

3.5%

1

25%

30%

38%

50%

90%

90%

100%

100%

2 6: BNLE RSN B 557 454 B e A B0 4 2 D £

Pt i B E R E 2 B

BIERE (TR

20N

A ERBER

-1

0%

0%

0

0%

3.0%

1

9%

18%

20%

30%

33%

41%

55%

75%

65%

95%

10

82%

95%

AT RARTIH ™ M “RAATTH " W5, FIH AT A
POKHELE, o5 4 2 MK MR B R AR BTG MR 2 R e,
F T 00 H R, ORI 5 I (MR IEA IG T  RATEH ™ A5 8 2
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XHZIRH BRI E W AT T RAL, VRN “ARRTIETH " BES “ARKRATH " BT mEH
JEEEZ B I ZE 8. X T IEBIRBSRIH , M T 1% R 30 % 801 7R b iR s B o (R EN
AVWEEA 9 S8R NAVD8S [ s L, RN E T X HEN P ik R . W middRft 1
B A E RS, UOABATAT DUMERRE, BRI R s PR B i TR T T FEMA TR KU 73 A A
K48 3 ZRHIE I KR ¥ 78 % o

Ji PN A 2 DR H b T B v T




BARIRPE o BRBLBARBIE DS RAERTLD FEMA XSk v 5577 0 TELA KIS, AR 5
AT ZYID FEMA XIR Ve YT 30 JETi P ETHES, it “ARORI” X v S UATE
FEMA [X 35 Vv I Fl A PR 1 T Vi s A 0 30 B~e FEUE “ORSRI” X3 v RIS T~ B
2 e AT HABRGERM, BigXE v (HT 100 FRE) A MR R R IAER
i FR 28— HER S SN FTAT R ST 18 52 1 BRI -

Legend
- Buildings in "Future” Zone V

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo,
and the GIS User Community

K AR B 5 2 A I BRAEZE N B 3 o SeIEh HESE ™ A T M L e, T
P JE 0 H AN T H 145 R T8 (0 9 1 35 U £ P ) 22 A0S R 1 2 T (0 e XS

B 3: THERA G I E S AR B
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Damage from
inundation and waves
(waves are reduced by
the Project under the
With Project Scenario)

Water Level
above
Shoreline
Height?

Property in
Zone V?

Damage from

No damage . :
g inundation only

4Rk

R FE RS F LW TR 7 s, X TILA 1 100 4 REEFHAERIFERE 30 5211 _E
T 50 A1 100 F XBRHEAFIE, HERBRNHFERE . T R, e e
e PR BT WA, AR IR BGR  SR P 38, BIE R AR B BT BRI E LT -
FERA BT PIRHITEOLT, Wl R RGR A AR B M 4 %, (HON T s A i, b i
TRFF RIFIRZS, IR HAZI H HEAT 4E 57 10 ] 36 G sleAS B 78 DT R 38E G (17 R /b P B A AR 70 o

Wt DA AR AR ™ R AN, 9B ) 408 T T 2 2 DR S2 405 A b BB R DA B T K AT TR P T 3
o X2 B DA 55 77 R MR S BB AP R IR B 2 B A IR TR R A ™ B L T 488 s 34 T 5 5 22 14 3 7

R, JF HEREEM R, A R IR MO . D, SR R R R A B

P, BRI T8 325

W FR) s 7 e, A A R 7 [ S AR

R 7. BEBKRBHRIE B 53 7= 6544 B S PR A4 35 T o

BER SEEE | XEWEF | MFE B | EAD: T

FRER | AR B 8] & B BWRMHE | BERNRE | BRENRE | WEERE
X W (Mp) | T (MD) | IEB£Z (MD) WA

100 £ 1% WA $5,689,880 $5,689,880 $56,899

50 4 2% | FEBE 30 BEFUEFE ETF | $28,931,890 $441,900 | $29,373,790 $587,476

100 4E 1% | F£EFE 30 BE~FHEFE FTF | $84,074,417 $898,530 | $84,972,947 $849,729

OO P10 55 43 S G5 e A O X T P DRl 2 400 S T 52 L R 0 R A R AR S E . 7E 50 11
PEAE AR, CEBEE IR ERELE D AT ANS N EL . 2016 RIS X TBE G VERNSER A
R T TG, T TR 2 8 37 P MR U 21 UK 218 52 30 J8~F (13f~F i _E T+ 40 1)
LRMEIRMER U Kk, EAD, MIEMALRIMERA (t) KR T LU NER 1 A Fs i XU 1
WFEMELE (IMD] x [1/[EIBG D 44

[21]



EAD; = 2 ([MD1goyr. X 1%] + [MDsoyr. X 2%] + [MD100,r. X 1%] (%X 1)

i. WOEBBA

WA, A AR AL BEa WA E B M R . A% A B IS 5 it goa
PR AR R MR E WL o TR A« R P A DL RS R 8 I 1) 4 4 ) B AR A Bk
A7 . (FEMA, 2011)

akes

BCA Bk VK4 i H TR T iAs . 76 UL _E B PE g5 Hh B P 3 5 4 PR (R A R
PRI E NS L3847 T Btk . AT RUAITBEAR FEMA BCA HikSrEMAES R H. 0k
BTk, LR RAS s — R b W AR 5 3T A8 4 I 1) P9 20 VAT A% A R AT . S8 2R B0 T
&R 2 fiR.

(K 2)

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

BT R A 5 8 SR AR 5% A R P I bl ARLGR A A o W RS AS il 1 1 3 R
KR T REARA, s, 2P EBEE G XA R MM ERL N FEMA A8 Rk
AOWTEF R SR IRER, WRR 8 A (FEMA, 2011). BBEEFE FRS2 [ Bk T 3 25 7
AHIKIREE, WK 9 Fim.

x 8: HEARRH T AR WA
A HH T R A SR A Hh T AR
JEAERE (2008, ZEJ6/°F | (2008, £ju/°F | (2016, £ju/F | (2016, Ejo/F
EINIED FHERD FERRIAD FHER)
B X, 0.73 0.88 0.82 0.99
% X3, 0.65 0.88 0.73 0.99
FEH XS, 1.25 1.16 1.40 1.30
R 9: HEERBAPEKIERE TR R H
Bl 8 gL | [Al 8 e )LLA
FE 3470 EOA%R 348£R Lﬁ%%ﬁ _tﬁgﬁﬁ
RERITE | RERNTE | B ZiF | B GZIEF
Ji£ D JR AR

B P X 8, 12 15 24 18

Z X 14 15 18 24

FER G5 X 14 15 18 24
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SO X NS RS0 F 5 9 R ok T AR A1 52 N 29 177 906 177900 Jed 19 MlapPLUTO  $i3fs 3R HR
ZEEIE A E T T E SRR EE RN A ANE R . L R RN

SR
i
B AR 17598 AT A AERE A R SR BT N R B KA

b
o

£

B KB FA I F A0 TR 10 PR BUA v oA 2) B i 5 50 H #5A B 3 P8 L By A0 ek
PN P 7 A R A . TSI AR PSR T IR LA 00 T 3R 10 P SR i b5 7 4k S L A B
WEERARAL,  JRAE R IE RS A DU XS FERE AT 30 S8~1iF i B JH 50 EA1 100 SERERFHMFA 2774 .
FEIX LR EEF A, 12000 H G20 1B IR/ A, TR I AT i ) 3 s mT B (i

R 10: BEMIBEA

IR s o 0 2 XMEBEFR | BRRERE | PREN | HRE
B E R MEWE | BRE
* T
. FEBE 30 Bt $2,161,535 $157,250 | $2,318,785 | $46,376
0F | P | wrmbs
. PR 30 HeF $8,076,002 $8,764 | $8,084,766 | $80,848
W05 | 1% | gLt

ii. BTN RG T GRT-MHEM5)

Tt B AL T A A At

BRI 2 55 50 SET H PPAG I COUR R0 P A0 X B, « Sl SRAYEEAFAN 100 4F K2
(I RE I S M A 2, BB A THE A PN . 7EX5 Py el AT A o ORI, RS LR &
By G /R IX A M4 N AAETS (Annese, 2012). X L8P St BTt il 1 A8 T2 5 RIBIR BB L S A3 16) 5
FREERY, RETIR IR E N AT %o 87K U] BE AL HR R AR FH 18 o ) e T O 31 (1 AN A g K
SRPTIE BRI o BEAh,  DRIRTR I 9 AU Bl K T A K 3 T A HE R B AR, thRT e B A0
. Bk, BCA AL AR P REIRE S HIFE TR et MIAH SC B 405, 0Re UH R T3 3l B e S 10 H
BRIk 55 7 £E 50 FEMIH PN A AN, Bk BCA BITRLH B IO FE 9 5 4 1H SR 5 T4
FRAEBFEN 1% KFF. FRERLBOH AT A SFIET 1% R5 (alRE%: 1/1000 5k
PP BT ST Geit 2B dan e (vsL) SLmfiiHE. 1% REt@E M T Tt 464i .

I 2 B A s

R 11 5o [ AESET AR At THE PR S B S HONMERL -

£ 11: NMATRT ARG TERSERRBE
| 2% [
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Prin= 0.07
\a T AT 8 G ) AE T S 2
A A TR b A 100
B R AR 1% 1R 0.01
BOIEFE T fEk AR N %) 0.274%
\b SRS 10.4%

SFA 3 Pron LT AR T RIS RS BT N BAE T 7538 12 s AR T el Tk A
Ho BEAETRIEH F H A A T fa ke i wit A

BET% = [2/ 730] x 100 = 0.274% (%X 3)

R fals N H

XHALT fE RS A N R o M AR £ S22 38 B T H XA B 4R /R X fa ks XA FEMA A IRIAE
FECE R AL SRAEAN T . B X2 TS AN R il i ER, XSER
WRERZ R F AT IE 2805, AT FEMA $5E XML, (EAL K XU X I PASh (CDC,
2014). R 12 Won AT T fER RN DR EdE

F12: @R AT ERYT A DKEEE
ot {1 KR

S FEENE 2.99 | 2010 Census, Tottenville/EIS
{EE ¥ (FEMA X + 2P X)) 244
RO R SE PN 730

PN} S

TEF A E T4 TR R AN E BN KSR RYE T A4 KRS Al 2R i 2 (NYMTC) XT38
BAHIX (TAZ) 2206 FIN TR (NYMTC, 2016). 38 13 R | 5 S Z2 8 Bk B 4k /R XN B ik
TAZ N D E B AT I KR

% 13: TAZ 2206 T HiIHEIAD
F N=| WK% BEEHKE
(5 ERE)

2010 4259

2015 4490 5.4% 1.1%
2020 4618 2.9% 0.6%
2025 4617 0.0% 0.0%
2030 4617 0.0% 0.0%
2035 4617 0.0% 0.0%
2040 4617 0.0% 0.0%
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2045

4617 0.0% 0.0%

2050

4617 0.0% 0.0%

FPE . \c NYMTC

BRI TP NG “ Sl 1 Ja RATI S FE#F0 (CDC) ki o ARBETT, IRl MEN “5=
" 2 1 R A PR ——ZH LI A A=, 2012 4F 10 /7, $EIXIORE T “Zil” 25
— APk R4 (CDC, 2014). BETUAREL, EALTERFMALDT, FH 10.4% WAL “Sid”
ZJE W8 — i 22 24545 (CDC, 2014). 2R 14 o 1 TSR 58 52 21458 0 ) kv a2 N\ B il

X 14:. B TATHEESE B G SR

2 & &1

flirH b fE ks g A E 730

ERLGES 10.4% | \a 7£ “Zkil” ZJEHIS— N %
ESIE L]

H 24P EANOTGERE 4 70% | \a

PR NG CEFRHZ 70% A 1D 31"

AN KA TR 05 N H 75.87 | AbTSER TP N DA THE

70% N Al 3.1 A$if5 53 | \a

FIRAND, $8E 1 NIfs 22.76

A B S s N B 187

KU

\a CDC. MMWR / October 24, 2014 / No. 42

i N A T H PSR P T ek N O, DTSR 70% S2R2m i ab Tak A ol d
RN 2 R G M ECE TR R U AE S e G B . N eDC #FTIER 2 WTLLEH, )
LR B R TR G REEENG . FEENG L SR B A A . X s
G HUD A& A 7 B fa 3 A U0 FH 1 B T RE I 18T BH 4540 e v (AIS) AT T AL 255
(HUD CDP 16-06). I /7HIZR 15 &l T AIS &,

R 15 (A B 2 ik (AIS) BTig Bt sl

AlS WG BRE 3 iprii ki)

1 B KB BUZ IR FHEMBEG; — B Rel; A I Ek &2 1Sk Al
5 (EHAMME RGER) .

2 W P A B R R (15 BT EE VIR 5 FIe s
B/ BB EE R AR E T BEdT.

3 o BRKUWEMEWR,;, 2 KWEE (EREEmMED ; EHSE 8105,
Fo BHIECFE A5 /AU

4 HE s BRE R MEEFFL; A MMM RFERNINEY (24 /N
WA T LEBIRE)

5 fa [ FHERG (FEEEMERED  KTEEKN B =E: A6 ENHE R
GRERIME Y (TR VRS 24 /N

6 ARG BARTE FMUR AR JG AT 30 KN R ARIE E a PERiLG, (HRAAEEH,

S5 : HUD CPD-16-06
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Z RGPS AIS 1 AIXTR, R S g 46 e v AIS 1 82 .

fiti it SR AR 5 ) RT3 G B A

RN T AT ST AR AT ) R R O AR, N T HUD $8 SRR, F 2-2: AP EFEER
TSI AFIA 2, (5 3% 3 7% HIFr#1F —/21€/) (HUD CPD-16-06). ZRiTFLT A4 A%
FEIE R 2016 G532 Ju M $AE FE N X Se A A T HE R T AN LT

*®16: AU EREZHNHERNARER, (5 3% R 7% KTmE—EE

)
AIS 4Rfi5 Bl yiEiipa VSL 1434 | 20154E3EJ0 | 2016 E3ETulr
UINER B
AIS 1 BE 0.003 $28,800 $29,287
AIS 2 rh 0.047 $451,200 $458,828
AIS 3 I 0.105 $1,008,000 $1,025,042
AlS 4 HY 0.266 $2,553,600 $2,596,773
AIS 5 fes e 0.593 $5,692,800 $5,789,047
AIS 6 A i 1 5 B 1 $9,600,000 $9,762,305

W2 L3 9 TU HUD CPD-16-06, A1, HUD 185 HHR BN M F M FRAK L BRI T FAA SCIHFI 4
NI ERE SN AR R, (5 3% 2 7% B3R —&{EH)  <<econ-value-section-
2-tx-values.pdf>>

https://www.faa.gov/regulations_policies/policy guidance/benefit cost/media/econ-value-section-2-tx-values.pdf

U.S. Department of Labor, Bureau of Labor Statistics, CPI

T )R] 38 G SE T SAR AN AT J8E G 1) 46 105 A (1 28 BE2H 5 (B R AR B AR P 1 B i — 2B rh Bt AT TH
1. #RJ5, LN HUD BCA 155 7% KU, KT HIAFE EEUHE ST 19 BLE (HUD CPD-16-06).

iv.  ATERAREOBERERGST A

FEHPNFE “Fal” ZJ5, PR REL T AL R X S22 N B A EE . fEEAEM Al
i) BEEERS (PTSD) HIAIR A o FE—TbREUNMEN “ Rt ™ XS L1 X & H o FE 1 KR 52 )
WEFtr, Schwartz 8N (2015) N T 2 AR AQIZ HRNARRDR I @B N “ Fal” fish
SHIEEE AR REAE AN QU4 5 NI ERS (PTSD) ZIBMIK FR . W TRk 33.4% S HEATREEA
PECRE, 46% M2 5 & PTREEA MERENE, 21.1% M3 5% B PTSD. HIETEXT CLAnm A D R &k
AT 1 ) LASE roxh O 2R i R PR UK PR 2 Jim , SEINE S KR “ Sl MBIRIE R SRR
e B A HIATAEAE CEK (Schwartz %8 A, 2015)

T BACKHIVAICAE R AR REAE ) v 36 G Oy LR BRIA YT AU BT T SAS, It BCA H§ PTSD 2196 [A000 &5
RN S0 28 3 By ik G IR X 05 T N THEAT THEEL I S BRI RS
AN SZAMAE S ) /NEEAR T, BCA ZJERH] T HI FEMA A 0 SE 3T B O BRARE BR3P PR V6 T 7
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JEALEAT (FEMA, 2012)0 SR Ja R PTI8E G 1) b3 77453 75 JUE 425 0 T i i A 1 TS Y 5 4 8 A X 2
SRR R X O B R VBT AN

v. AT IR AE T S TE R A

BCA il E K] FEMA JiVAN TR & iy al 20 Do BEA RR AL, Bl U S A £ R A AN A
(RIBA B K vk BT 38 G A 7 IR A . FEMA SETE LA BNTR T i A T 42 TAES &R @
AP IR (FEMA, 2012) SXEEHMERHE HUD 45 S I E) 2016 F3EuHUE . v 1 IHREBO B
J5 i RN A RECRE T AR AT T e SR AR P T LI R S, 62.7% M558 S SRS T Nz
I Xk HE DX 3 AR AT AT REFEAT PTSD MER FEAE 1) S BR A HE A TH IS AR . R AR A0 T 3t 4 )
J 77 45 3 W i T P AR I R A R R AR I TR (R 50D SRR AR 77 1k
3R A A R AS A

vi. Al g R R /Y R BB A

W R A R TAE “RRTIH 7 15 NI A HAE 50 1 PEAl A 8 B 2 10 R 10
FREk CRAL: SRS BRI,  ERAZIH MIEO T, WREA AR 2T i,
WG & o] Ak oK 2 R AR B L BRI R B E . T BN SR T K2 [ A TR A i A A 4 N
PR AR o FH T A 20 R0 158 78 b DX Hpox Vg MBI SR RT R4 T00 E BRI I, A 78 AR 75 SR AL
N T C g R T S S R (SCAPE Fff% D, 2016) o MIXAMAERE, W HRMETEKX
(A58, RENRT I A 7E 50 £E 1V 3 P9 15 8 K& 1 5 I 4Ed A .

AT 38 G P A At A 2 T B B (R R AS [ e[ 8] B o 2 58 3 A RO AR AR (R fr: 28D o 7
CRRTTH” BT, @GR OE, 76 50 E MR N T 0 22 ARk Bt 2
KB EEAE 12,940 S5, SR EH %I H ] 8 G b Mo HE BUS AR FR AN 647,000 SRS . BESLTEG
PR ($101/37 75 H5) SRIETX KL A B W4T, R 7w BArd ) B #1245 5
B FEIIRHE 1978-2012 AR R AR 7 s AR T R Sk R I FE . #573% B ZIUH . WITTHEZ
2T H S 1) BN R 2 (7 5000 - 6000 ZBPESERGEE ) 2 kKA MFMZ M (Arcadis, 2016
FE12H9H) .

AN, BT X SR N, 100 H X AR KRR AR NS 5 R B R RGBT, iR
SN LRSI, M FLAE R ER 51 S AR b 5 TR S PRI IR 2 . BT S RO VA i R LR
LRI E A, 412 Bight Apex B 8 52 5734 IO iRy /K 67, HET7E R XS FE 4140 Bight Apex HIAE
i 1 #0031 K A3 (Coch 2015) .

ST R LR IR AR T FE I E T30 O 2 I8 1S sh B p e ks ) M THESRTG T R 7T & &
S0 FE, IXERFIF RS E BTS2 MRS R A (ANTE D BI3E TSR SE bR
DI SEARAR . IR G AL A, T T AR R R T B2 M R S 412 W X S R I
H A S I RMATR . 75120 5 4 v ] e bt 1, I et SR AL T O NI B I H R Bh i A4
BHAFAI4E7R (BND, 2016).
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B oseserveo erosion
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vy 0% FELOON- DUINONES
CONTOUR BATHYSRTFRY (ANIRATTD BY HILL

v W o 2000
SKJH: Modeling Report. Arcadis
Ddrd SOURCES
MAS MW AO0E RS BY AAADS LSRG s
——— - MHW SPRING 2012 SHORELINE STRUCTURES LA M LOGE AND SHORELIE STALCTLNIES S)meven

WY WYACH. SUPFLEMEMTED WATH 31014 LIDAE SAD
HIETONIE REF & FALEY

ODELEDMIW 2012 [ BRcAKMATER FooTPRNT S
DOMTOUS BATHY METEY CERERNTED 0¥ SILL
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Mo. Projects Frequency Distribution: NY Shore Protection Projects®
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5 F8 B W EALE S A TH RS AR, IR B AT A il RS UL AT RE R PR 2 e IR 4 S (IUHD
HZ%.

AL B A A T R 2 T DUR IR B (AFDUAE) o ey il R 2R R X IR 3 e Y, DA SR S 4l
LI A B AR RET] (NYC Parks, 2016 4F 12 F 12 H) $24EH0¥) o8 g A A T8 34T 1 5 B E
Vb, BEAh, BCA Bl T AE 50 AR H VRAL I K 2 R AE PR IR VD e E i TS AR . e
— P A IR T NYC Parks, I H AR 2013 EETCAEMNE 2016 3£7T (NYC Parks,
2017F1 H 3 H) &

BRAEEA ZIH BT, FRERRME SRS T %, ZRIRE D AR AR .
N TR RAS T, ABBAERA ZIH FE LT, G 2R LT EANE A E & T/E. BCA
WEERT IR WEBIBIESR I H WA SR R B WA 2SR AN YD S Y T S
AR RAR BN R, DO A SRR AT K.

N T A2 AR e A 2R R, SE IR e ) B AL A thORYR 12300 H 1 3096 R THIR S SCIFRORS
REEARIE I, FFR AT THES . RAEARIET 30% itk it b R LA (2 WS T i 2%
PR ORIE. Ay 2 Bibth) Jrl FH KSHFE R LTS A . XL BT AR IS 7R3
A% H KO0 B I 1) 145 5 Tk 2 e i A A

vii.  ARESRHTE RS /AT P T A

B T3 PHIE RS . B AN A DA R DRIV VR A i JR 5] 7 1 0 I V& 1) 220 P 3 R TP A3, R 2 X 3%
“Zal” 0@ EN N GG R T SE R AT TR ZEIR (PlaNYC, 2013). 7E ‘Sl 25, WA
ONERR I IE NN 3 A7 B B 1R AT S PR FR S, B ] ] 5 8 4 5 RN G % A7 1 K T 4
m, . A, MFELRSZE” 2 argH IEF SN KRR =M. BTSRRI E -
5 S E E ol b0 kg, R AT MR (BL 10 o iRECRINE, WmN 10 ) S
X (10 0 1F 7 ) o W THREESERRN, “Fl” ZAr-PRsEin ey 84 o8, 1M
“Zam” 25, SFH@EEetE (11 H 1 HE 2 H) N 240 434 (Kaufman 28 A, 2012) .

BCA N T FEMA Jjik, VAMRHREIS [ AE RS Rl 3k b fR i i ) PR A AT Al (. e VR ROR 3,
H TR % B B P 7 52 AT R R 0 S AR T8 52 3 R I T BN 1 22550 (FEMA, 2011).

DN TR 5 T G P B S PR R TR S 1 T G AT I TR SE AR BEAT A L, RAE ST B 2 5 R MNE
ALK X7 A X ASGE T IX (TAZ, 2206) N\ E AR T TARFE AN Do B 05 1)@ 2l
N RAE A PR 2 T BB IR /N o BN S IO AE ($33.5//h, 2016 ) ST R A 2
P FE RN FEMA 2011 SERFE SOME T 7B 2R)E, CREITS R HAT IR [A) o (i A e
NPT F PEE A0 2 I < . U0 PR SR P BB U A2 e R i I e b Ira (20 H B, 3 1
100 FEBHHAF RS R AE IR Ty 1% 1) M BEFAFRE .

[30]



viii. B W B R A

“Zam” jE, WHEERBTIASE R, #EE, RER LR 120,000 4 EE TEHE,
A S I b 35358 1 H 77 X D) 55 LK 249 1 i RO ESF TE] (PlaNYC, 2013).

BCA K1 T FEMA J5323K N} 100 4 #it KR EAE T (W7 b AT (51 (FEMA, 2011). FEMA J7 i1
A E A TF RSN ] G REMES IR RECRINE) « MAXMIEL, £ 100 F&iTHR
FFE R R B g R AL X AR T IR A O sh R ARSI, XS T 100 FERBEFEM
FIATRERCIR . 3 ] T-0F 78 X 3 A A8 @ /0 X (TAZ 2206) FN AT A SRAR 28 v g 2 =) AR S5 O A8
SR 1 FH NS4 48 B B2 AN 32 52 (i N R THE L D IR B A 5752 . FEMA 24152 T A0
BRI LB, XL E 5B 5 2016 4F. 3 17a o 7 BCA R IAME -

R 17a: BAHWRRKEFREW (BASH)
25 LR (201035 | £5FRM (2016
JG) %J6)
2 1 B R $106 $118
EEHF m $25 $27
22 52 S A $131 $145
K. FEMA 2011

W5 100 FRFFMFN 1% AERENBEFIHERRIR, P 2 10w fo 5 17 A 2 e e e
ATTU (A R 40 T i A <

. FJ 38 5 ) B2 AR B A

BACK LS 40, SRRE . DR EMER R RGN . IR R IR T e
bt /N A 7 g o A S 2 S 1 T P2 B LR T R A 5 52 B OK R

WX, AR B X R EPN AT a e t. HiE, 5HAB AR, HlshZEme Lo
TTEM UK X IRRE T, AT GG i 3 o T IX S A M 80 R Hazus H A1 4245
THRREAT I E I . FERLEIR T, A X P R 2R 40 00 A 7 DL AR IR B N S 2 XA A
REDRHBATAL T . 280 e R N O B X 5 S PR R ) R4 S {8

Xt A R A N I X RS AMEL R B R AT TR R . E O, IO
AT X rp B K S B ST 1 2 HE R TN 1 Do AR G A AR, AT A T 32 kK 2
It . plan, WRANDEEXAH 40% KR BBOKARE, WA D& X AT
4 40% (AR E R BIVOK IR . FRk, A TR BB B OR A TH R B W, AR
Wi () ZE A A AN (B BR . BT, 2R 1096 IR XUSRAOIR DN 1 9 R, AR AZ IR L F) 2 47
FIBE WG Al T N A A (E A 1596
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£ CRRABE” A CRKTEIH 7 G IZAITE,  BIAT TSR XU A X 2R AR ) sl 2 43
FEE. FRERT TR 17b P AT LWPTA, FXTELA ) 100 4F KB FAEMAERE 30 91T
[ 1) 50 4EAT 100 XL TR F L. T RS, A ERS
SEUETE I IR AR CAR IEGR X A PTG e 3, B2 AR BOR BT s oL T -

R 17b: R EFR T

RBEE4 EREBR THERS | ELREBFR THER | 2/ (RRNmER
E TE W %, SN

B4 100 4E $2,309,557.68 $2,309,557.68 $0.00

SLR 50 £E $2,501,928.67 $3,321,572.61 $819,643.94

SLR 100 &£ $3,473,547.91 $4,441,396.94 $967,849.03

N R AR 1, AR R AR 20 AT R IR PR i T S R 40 T I e O T 1) £ L
f% (EAD).

c. IHEHE

2 H A E 8 X 1200 H SR O AR 3 AR G 55 T PPl DL IR %0 H AR S R SR
35 AR R BEAT A TH . I H YRS R GRS RIET AT S i AL CLAP 5 S R/ 9wy
NEALL) MM CER ISR B (Grabowski 558N, 2012) FH3RAG A4S A S AR E AV 4L 65
SCAPE BN M 1 X% H (Hs 2 e 2 AERS IO S i AR ARy A7) iIftiHE. BCA
A R GRS AR T AR 2SR 55 SR AL RAT (-0 v AN

TR 18 TR TN MAES KRG RS RUMGERF AP R IGIE. X E—FEEN{EE % 2016
FEARAR I T 4T 38 S HUD BCA #8F4 (HUD CPD-16-06) AJ FH T4 B a5 i it v1 1 55387 A 2016 4F
P E

1T XA A2 A a2 T8 T HAE S RGUIRSS MM E AR I AT, TR 5 i K s 3 R
i) e R S 3t X PR AR A R BEAS B A R

R 18: PN THRHIESIBIBOR/ ALY E HASRARS N ES

FR%HKA BE SEAMES A | ASERR
b /4 WHHH
A S R AR | (ind./m™) $ 880 2011

KA 58 S A A7
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2 18: N TIRWAESIBEIR /AR B AS RA RSB KB4
i & it 2F FHEI A | EERR
/4R B HH
w4
il | $4.12 / 10m? fHEA [X $4,123 2011
R Fe e 10% [IHEA Fe g i 4% $ 8,600 2011
7K
B | SRS LT $4,050 2011
EKAL (MHW) 1 246 THEE
IRINY 72 AT
KR IKAEAE YIRS (SAV) 38 | 1 A WifEA =0.0 05 2 b $1,292 2011
5% | SAV

i. AFRREFERFBIREEH (+)

BEXHE AR S /A RE et A KR AT S A 0 O 1R AR 45 TR 180 A S 1 5 1) 7 8 B
RGN E , SSRGS EFEWE AT T I . 5 MMERIET Grabowski 55 A (2012).
Costanza Z£ A\ (2006) LA A Kaval I Loomis (2003). f# FH3EE 7 T4t R iH e & a4k (cpl), ¥
KB SCERI B TME RSN 2016 EUME (R 19) o TG R 2B 17 7 9 RORVE T %
THEIBNAE 2016 F 12 H 13 HEREURN 57 H926 T 7 A1 775 50 B 05 FE ITTTE 1 VAT W8 Y i1 5
(SCAPE, 2016 =12 H 13 H) WM& R THE. &iF B TH, S5/ 70% E] A&
KM (ASA) KR TP E/KAL (MHW) 1% &, E&EEAEDR e EAEHE . BT KT
MHW [ TR AR 202 — /N IE T S SRR At RS 0 e A3 (1) s A /N AE SR AN 42 ) ST 26 X, R
T FE A S 1) Sz o 2 T T AROKs 2 S5 2B K T g M ISP i R T AR . AN, FERTUR 4R ],
LA A — /N TR (29 40%) W 4L e R . XS R R H TR E mT Rt A&
FR GRS 5 R 1) mT F 3R T T AR

& 19.2016 FFFPHR/MLIFRE RGN EFEESRERSMEK B
B B3R / kW

i & it A RREHE | FEHEAE E42) 2016 FFIIME /3

Mt Py R H/E
H RO CPH#E
)
e A S /B A R 753375 17.3 $2,336.84
KA i T R
[ENI4 1884437 433 $10,948.62

7K
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e 1507550 34.6 $10,754.77
SAV 1 553212 12.7 $14,177.33
1S

R 4 [X 1884437 43.3 $435.78

IR GBI ATEH] AEH 12 $9077.50

#iE: 1 - ASARART TR K RO R A ET L
2 - IRIRIRSS RIET A AL

9 A A ST AR S ML PR I TRL AN S, A A B AT = SRR b EREAE S RGNS

SERESRALNY 100% LA SER TREE RIS . 3R 20 FUH T AT E RIS SUE . RO O EUE 2
BETE X A AR AR ISR (10 I 05 T 41 1 192 2% SR

+ 20: £XRGM B HHE M E/ BB SUE
ipsas kAR i e B /R A TUE
AR5y KA FE1E $24E F34E
7 A S /A A R 0.50 0.75 1.0
K AUt R R 7 2
[ENI4 0.90 1.0 1.0
K5
it 0.50 0.75 1.0
SAV 1 0.50 0.75 1.0
G A5 3
BRIE R R X 0.9
B (B 1 1 1
i. EXREFEERSIBAF()

BT ISR R IR 2 TEM K 12.7 S (AR /NURE AN ORE (135 S . 6 38 R VD B,
R 55 X AN BT MAHEKIE T Costanza 58 A (2004), I HAHE T HK. AWfEh]l. BRI L
WAAERIIE . Costanza (2004) RE| T VML IX R Z Oy “UbHERIGER ", Howlow SO ig e
JE AR R X 45k

R 21: BRATTEHE TSR JRER/NEURLFI AR R
THEMKESRAREZHLE
i &t BE SEME/ | B
P /4F
K JEH /4 $521 | 2004
skl /A $20| 2004
e /A $723 | 2004
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ii. ESREFEERS R ()

SERS I AR b A T SN R BT S /A i A S AN B TR N BRI B R R . FE T TG 433 K
AR, 76 TG =45 2 J5 (B 8 /A i A A 2 ) 25 2 25 R G AR S5 (B I 4 R e g 1
8} $36,123. M 2016 3 2066 <F [ R iH1#HE (NPV) 2N $11,596,212.

A3 R GRS B AR RIS X 2B 2 AR G4 P IR 5 WAL 1) BRI AP A — s AN E P, X mT
e P 2 FE RS B BRI R, DL Bl S AL Wi A 78 73 A A AR T TR R BE T 9 T
WA M, ARYESCIRBIIE (La Peyre 55N, 2013) {EAEFEAHE PN T — L8RS B =4F TG
ing Iz

N T TR RAZ I KSR A S RGBSR, THeEH FE 7.

B 7: FESIBBRAK T AR R A

K:  SCAPE il KA < I EK

d. #&ME

N T AETHZIE R 2 A A B, ARSI 2R ANPR B A8 2 A vt LA R [X 3 2 el 6% S T
AP AT AN A G 2 SR BB ML & . a2 NIA M E T (B, 9 ER] Bt
B RS IR R IR R BT 55— SO F BT RE A AR 2 Ak (B 5 SR 46 5 H A )
HOFT R LR . R e Re AT RS AY, BME A A R B S o I B A R B Al T 8Ok B

[35]



LA FAG TP EME, CUERE BRI BRI T o B& ECH R A P A o A 25 R T 3T ) B 3R
P B € B %I H (At B R OB FeA% BT A 0 A A (B R AT i
it X RIRAETEAE A AR SR AN A R AR B AT R R

i BMENARREETIE

I R I A AN B AR Rl BLR A e A XK Ry, RO IX I BTGRP S 43
HENS . DU ZHEE N2k B T X 8 XIE R, AEOH MK E 2 XL B
LR ARG IXEE R Kok 2B R s, B 7 BB, R 24 1
MIFHERTTRE. A SRR P OB S S 7 IR B P EE HHRITTREE . Kok
FE AN BhAT BR X B AK RN &2 DAL - 8] 5 B JC AR oG o i 8 B i S 00 X e R J] S it
DA R ORI BE 22 (K AR B A WL 2 o %30 H 3l T A58 A 02 T e (R 20 S 1 JRr O ML
A

Z~ o

A DXK A B AN 5 B B AU R B0t P Al SRR (R e Bt 56 4 R0 35, DR B 9 K R X
CREAER B ED =24 7 — MRl . NN HERE, RAFHZIHE X7k
AN AN G RGBT ) e 2 i Pe s e SRAL R U5 2 JF AT Al e 2 Rl I ] 5 220 K

T SR AN P AR PR R I ORI T R4 RSN AR B, R H AR R BRI E BT . 5%
HAXMBE RS e RN T ol I E. AT e BREEME, A T 8X5 n) 5L
B o 17 25 S A A2 2 T AN AR T K 5 F 1) — TR 9w 3R A5 1 A A U7 2 A0 i 1 25
(Harnik #1 Crompton, 2014) . X—#FEH TR SAEZIE CEFEKFOHAE L FLRD
HR BB AT, ZETRIE T GOSR HRAE A 2T A el AR AR B 11 807
T A5 T T00 Ak T4 B 8

MR X A v, X AR 1) R BME A 119 $1,253,995,

il BRIRTESN

I H 1) 58 KRS 1 55 T 28 LUK B R IO SR 2 o 804 DX rp o 98 VS N5 3 S AT AT B
B AAETERE RIME (R o P Bl B3 BT e SR (KD A M AT AR o 58 2D RS~ (1 K 38 i
XSty WL E R, R LSO e AR AR Eissh il . XEEBIRHL AR 120 H
P PR AR SEPr EAR A At . T K2R BRI P R 22 M XU IR, T 8Um R K
H AKX

U TR SR A e E T 5 B8 T UM 7, B B A 5 /B DA S BRIk 7 ) SE BB . X
A RV ) S FH A B 7 v AT TR, R mT SRE B0HE e s i SCRF 5. R T 3R AR
fETHRIOME, RO T =N Rk U ) SERAME: —ASREBAT WEPIRAT. T RAT E AR
By CXEeyH 78 B B 20t S BB A M R D o R RIMERS T8 2 IR E . X LAy
B Ak T HE SRR T8 A TR 2= FF e — T 75 (Harnik A1 Crompton, 2014) . Mb4h, fEHRE
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ML b, BY s 288 5 B IORG E et N 2 Al /47X (Clay Pit Ponds State Park Preserve)

(CPPSP, 2016) FJ 5 il ¥ 45t T BEAR A RE VS ) (At B . 2

TR 22 Phith VRS 5 BIERIUE s R R 0 7

x22: BREHAFPAS

PRI TEEVIRE
AT WP IRIT. WEATE 70%
IEEE|
sl 20%
alji) 10%

RV 1) 56 F BE AN TR T BB AR P B, DS R R SR AL B IR (0 LA 4 P A R
JE R ENAE S, DS PTAT IR SRS S IS A R . A SRR R 4% SR I Bl mT e 2 H BRAE 12 0
Bz, e s S . i AR MERR B SETE S 0 SE I BUE,  IF B 18 BT e A )35 5l AT LA
AT BGELTRAT , IR I SE B 73 BB AT FIE D TR AT PR AR T3 o

S 1 I T RSN 160 S AR 07 TR B TR A, TR 7 s A8 5 b RS Sk . T3
NI E /N & ORI T3 — S HE . B IOREORE , AR T 5K N A
U R T I RO o o AR PR b Vi 52 PR O SR 14 2 TR /1 LA e i 2%
S0 X A U SO AT A (8., 28 23 SR T RSk & 2 RO f A

xR 23: BHRFHLL
ot A AR

Atlantis Marina 170
Captains Marine Mercury 160
Great Kills Yacht club 250
Mansion Marina 217
Marina Café 270
Nichols Great Kills Marine 350
Port Atlantic Marina 240
Richmond County Yacht Club 40
Staten Island Yacht Sales 50
Tottenville Marina 240
ISP 166
\a it i S 2 2153
e \a R L A 2R AR IR AT

2R o M S FE R X AN L 265 FERT I EARMX, IRIESERE SR SR X NG &
FOOMCRE (A S, i, vhIE. YR HEERERL R . 2R X R I PR R T MR AR TS
W, JHHANFEBBE MR T HE MG RIS SR XA T gl 528, s EE. W
B DL AL 0 S 2B TH R, X LRI R R 1 ) 228 ) LE AR 2 &3 R IXIE A — M
H0 (Interpretive Center), %H O —/N 1] SE4 U5 A AR, LR 2 X0 A [l 1 17 58 R 3 B AR e & 11k B
PR IR . AT I 2B A X TR 35 2 A A Ul RO A IR AT 3 AL
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#23: BREHEL

K A&

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

SN R R AT R R TR FRe s =N BREMESET, H=02 ZHiEaSfE—
ERNTERZIE X =K. IR, AT e B S A& st e e ERERY
13,000 (R Pt i o

I SR R a1 R VT DUELAE SR TRt 1y $7,095,681.

iii. X EERS

O Bl R ME R Ak X R AR AR 4 BB, DAL XA @A S AN S . A5 5% 08 Tl AT s [
B R LI 7 B 4E T AL X EER 1, 1B AR E 2 — (NPRA, 2010 Ml Harnik, 2014) . f£%
B, raERBNERSENSES), hmmirhss BrAiEmE. thah, kA
SRS TR, FRRREANEILFEI G E LB . R EE S A E BT s R T, AMUA
TREEMAEFRE, mHERS T A8, i85t Wk R SUER 7K (Harnik,
2014).

XA DR 0 R G I AT AT R . R I RUBERE 2 AR 3T H R AN A 1R 32 2L X 2 5 11
FEJE VLK I H 58 B Jeir RO 30T DX AN BE it F) A5 FH T 52

iv. HEIIRE

I H B T S5 R BRI, (A TR R R . BRI TR 0 (e
AR L TR RBE YR R E R B EERGEI. W RETS S
H 1T AT 22 52 2 AT RE RIS A T ¥R R RO (Ridley 2011). Sl
AL AT, RIS MI95 3 ) K AT B3 (Magnuson 2007). BFFCRI, M#H KT
{6 1 BESE 52 AN ST I, AT T4 7T R S8 B 4 &5 B8R /) (Magnuson 2009).

v R AL 5T B0 0 R v RIR R 2 WA I H o 32 28 IO SR BE AL A E R0 o Ras IR B 1
FIEWZ 55 NV LS 538 ULTIIECE RN KT, (B0, T IR IR 55 B 4 X Aad

THRIE SRR B 399 A DEIRIRARIAR X 2 A R S I AR 53, I =2 2IRTEK
HO AT A X AT RE . 2RI B AR [T DO RTAEIUE X BT RS HEA) 23 S AR R X 2 2
BAAGE B TR . Bk, K0 AR RIS S AL H T XN E22 . REH 2%
PR IR AR T ERI A IR R T B 2 (U 1) RO A SRR PR PR B A A [X 57
o
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e. ZWE
T IR MAZ I H IR R BN AR RN X s A e A, I HOR R U
(RIRR AR B 7= AL 52 il T 384 00 1) 24 M AR 3 1 5 P2 i v, 2R 120 H B i XU PR AR bR
Rt R A
i. S5

GG H

FENE B BL 1230 HORE U AR SRAT ML st AR S 55 o e pim, I H KON 54 XK e i
o&M HRIIEZRN . Bipide . ALWiPk 2 TARAEEMEA S mb b AR 1S hr . BARENIE DL AL 21
FIEEA RS, WAL T MALM LGS TR ok BTz H Ak, oy
RE W51 AN LM LLAMAI VI %, TR 85 25 (0 S VR E— 2D 3 Iz it 5 20 55006 4129 T ML 2
M2 GFHIZE5E ok .

Jit T B B

VEZINH BIPAEES2M R  F5 558 (DEIS) B9 — 8870+ B AKRF AT — 300 A 2o, 12000 H A T
(DEIS FHIEAUT R 3) Ha il EE LR ASCRE, XM 2 TR AR S Tk A+ 282 A
. 25 RS BRSSO TR AT AR ol 25 2 N AL A T ARSI 129
NI LS 29N FL AR DA 1 8 NAE Bk SR S5

ZA TR AR T L 2016 4E3EITHIRE) $66,500,000 FHGAS, b A0 36 5 S 7 SR 00 H I BT A B A
EACFEN 2.

B RS

FEXOKHO K 0&M HVE B FEAFIEN CREJR. AKFIEAREYD) , &R TR BRI s2
W, DS gEs T, Hh e s TAE NG . b, O&M 37 HUKE 2 M Ik R AN i Ak £F 55 4
FerpresE . Beal,  BEITE SR 2 R X R S R . BCA 3% T4 T 2 )5 X 1 3 FIE
WEHOARAF (APEC), 1ENEA NI ET 2 E I B T AR WA AT S5 AL, FEE
NIZTH K 0&M HI—EB IS HHELE . APEC & — XK THEALEEX N LEMRNREHE
FIAEE FIHR, AR IR 7 U HIE AR (Alley Pond Park). JFIsZs B FkAk, FHES T Al Hrs:
PIREECR FISL B . “IRHE APEC 2014-15 “E/EHik 7, APEC M B HRIEI N 45,239 4 )LEM
17,570 AR NFRAL T JIR%S . APEC 7£ 2014-2015 WA B H ()12 78 = H D $910,000, HiH $550,000

P AN NAERIHOL A S T A N AR A IR T
P UFIEEI R, 2014-2015 SESE R
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FIT R H I DL R A Pl AN o AR SE e B T A, (LR SN K H B 4F S TT RO AR
XA S PR T A R R S SR R, OR R MIZ I H SR E R . X R
SO AR XA XN PR B AR AT A 2 5 R

Vi CREA)

N RE S PSR T H W5 7ok B AL T PLANBRAL L) LLAN U5 %, X B0 S (IR i
T CEMIARGR R KXt AL m AL M L5t AR AI . Flin, WS ke
AR NZCE TR — 88007 2 A/ 8O R A H B OB s RfE D i i A 23 X JiF B N B3R] e &
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Living Breakwaters Project Benefits: Cumulative Present
Values (2016-2066, 7% Discount Rate)

Economic
Revitalization
Benefits,
42,953,868, 4%
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A T G 130 R 2R AR /b e B A AR S0 S0 S0 S0 | $21,894,480 | $148,446 S0 SO | $22,042,926
A AT R /b R A $0 $0 $0 S0 $18,020 $20,394 $22,768 $25,142 $27,516
A T G [V T8 B PR/ HAT R T R AR S0 S0 S0 S0 $28,265 $28,265 $28,265 $28,265 $28,265
A IRE A ) T A S0 S0 $0 S0 $94,013 $94,009 $94,005 $94,001 $93,997
A T G ) G A T D S0 S0 S0 S0 $2,398 $2,557 $2,715 $2,873 $3,032
HEME
RS RGBT RS BIES RA (+) $0 $0 $0 S0 $748,673 | $946,097 | $1,094,27 | $1,094,27 | $1,094,272

2 2
EERBFEERE TR B () $0 $0 $20,561 $20,561 $20,561 $20,561 $20,561 $20,561 $20,561
ARG RIS $0 $0 -$20,561 -$20,561 $728,113 | $925,537 | $1,073,71 | $1,073,71 | $1,073,711
1 1

el

BE /AR E I TR $0.00 | $0.00 $0.00 $0.00 $112,200 | $112,200 | $112,200 | $112,200 $112,200
ARG $0 $0 $0 S0 $634,879 | $634,879 | $634,879 | $634,879 $634,879
DYk
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FEPEETEE TEE B A T8 D S0 S0 S0 S0 $264,294 | $264,294 | $264,294 | $264,294 $264,294
B3R S0 S0 -$20,561 -$20,561 | $24,399,731 | $2,868,13 | $2,885,56 | $2,903,84 | $24,965,561
2 1 8
B AR $0.00 S0 | -$17,520,561 | -$42,020,561 | $16,691,237 | $2,159,63 | $2,177,06 | $2,195,35 | $24,257,066
7 6 3
TG BB B3R T H ——BCA T H IR K (2025-2033)
2016 FEAAE [ FETE
9 10 11 12 13 14 15 16 17
HUD #5251 2025 2026 2027 2028 2029 2030 2031 2032 2033
A A R
MEEH, %
i H # BT $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0
B LYy
e $633,495 $633,495 $633,495 $633,495 | $633,495 | $633,495 | $633,495 $633,495 | $633,495
japl] $0.00 $0.00 $0.00 $0.00 | $150,000 $0.00 $0.00 $0.00 $0.00
M 0&M $633,495 $633,495 $633,495 $633,495 | $783,495 | $633,495 | $633,495 $633,495 | $633,495
RS $633,495 $633,495 $633,495 $633,495 | $783,495 | $633,495 | $633,495 $633,495 | $633,495
i
w2 I E $856,769 | $3,599,366 | $1,044,736 | $22,810,98 | $936,966 | $1,106,10 | $978,546 $999,616 | $1,169,29
1 2 4
A IRE G ) B 7 4 S $285,694 $306,631 $327,568 $348,504 | $369,441 | $390,377 | $411,314 $432,250 | $453,187
AT N BAG T BETRIRA) $255,821 $255,821 $255,821 $255,821 | $255,821 | $255,821 | $255,821 $255,821 | $255,821
T 3B G (1) BR AR R VAT A $49,575 $48,374 $47,275 $46,266 $45,334 $44,473 $43,673 $42,930 $42,236
AT G AR TR R AR $110,342 $107,670 $105,224 $102,977 | $100,904 $98,986 $97,207 $95,552 $94,009
AT G U R R AR /YD e E A AR S0 | $2,723,000 $148,446 | $21,894,48 S0 | $148,446 $0 S0 | $148,446
0
AT G RS/ W R A $29,890 $32,264 $34,638 $37,012 $39,386 $41,760 $44,134 $46,508 $48,882
AT 3o A PR B P/ R AT R R A $28,265 $28,265 $28,265 $28,265 $28,265 $28,265 $28,265 $28,265 $28,265
A 3 G B H R AR $93,992 $93,992 $93,992 $93,992 $93,992 $93,992 $93,992 $93,992 $93,992
A T G ) G A T $3,190 $3,348 $3,506 $3,665 $3,823 $3,981 $4,139 $4,298 $4,456
HEME
B RGEE RS B S (+) $1,094,272 | $1,094,272 | $1,094,272 | $1,094,272 | $1,094,27 | $1,094,27 | $1,094,27 | $1,094,272 | $1,094,27
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2 2 2 2
AR RGEERS TR LW () $20,561 $20,561 $20,561 $20,561 $20,561 $20,561 $20,561 $20,561 $20,561
ARG RS IS $1,073,711 | $1,073,711 | $1,073,711 | $1,073,711 | $1,073,71 | $1,073,71 | $1,073,71 | $1,073,711 | $1,073,71
1 1 1 1
o E
HE A E R A $112,200 $112,200 $112,200 $112,200 | $112,200 | $112,200 | $112,200 $112,200 | $112,200
IR R TE BN $634,879 $634,879 $634,879 $634,879 | $634,879 | $634,879 | $634,879 $634,879 | $634,879
BB RIS
AR (TR 25 RN 58 ] $264,294 $264,294 $264,294 $264,294 | $264,294 | $264,294 | $264,294 $264,294 | $264,294
Bk $2,941,853 | $5,684,450 | $3,129,820 | $24,896,06 | $3,022,05 | $3,191,18 | $3,063,63 | $3,084,701 | $3,254,37
5 0 6 0 9
B E A $2,308,359 | $5,050,955 | $2,496,326 | $24,262,57 | $2,238,55 | $2,557,69 | $2,430,13 | $2,451,206 | $2,620,88
1 5 1 6 4
TG BB B3R T H ——BCA T H BIEIR K (2034-2042)
2016 FEAAF I FE TG
18 19 20 21 22 23 24 25 26
HUD #5251 2034 2035 2036 2037 2038 2039 2040 2041 2042
A A R A
MEESH, %
Sk S 9T %N $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0
B8 LYy
i $633,495 $633,495 $633,495 $633,495 | $633,495 | $633,495 | $633,495 $633,495 | $633,495
Jlapl] $150,000 $0.00 $0.00 $0.00 $0.00 | $150,000 $0.00 $0.00 $0.00
M 0&M $783,495 $633,495 $633,495 $633,495 | $633,495 | $783,495 | $633,495 $633,495 | $633,495
SRR $783,495 $633,495 $633,495 $633,495 | $633,495 | $783,495 | $633,495 $633,495 | $633,495
M
REE $1,042,226 | $3,786,735 | $1,233,811 | $1,107,104 | $1,128,94 | $1,299,31 | $1,172,88 | $1,194,977 | $1,365,58
2 8 6 5
AP G R T R $474,123 $495,060 $515,997 $536,933 | $557,870 | $578,806 | $599,743 $620,679 | $641,616
AR N AT (BETS AR5 $255,821 $255,821 $255,821 $255,821 | $255,821 | $255,821 | $255,821 $255,821 | $255,821
AT T A 1T AR S VR 9T A $41,588 $40,981 $40,411 $39,874 $39,369 $38,892 $38,441 $38,014 $37,608
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A T G B AR TR R AR $92,566 $91,214 $89,945 $88,751 $87,626 $86,564 $85,560 $84,610 $83,708
] 3B G (1) R 2R AR Tk ) P B R S0 | $2,723,000 $148,446 S0 S0 | $148,446 S0 S0 | $148,446
AL IR R/ P BT R A $51,256 $53,630 $56,004 $58,378 $60,752 $63,126 $65,500 $67,874 $70,248
T 3B B 13 % P AT R T AR $28,265 $28,265 $28,265 $28,265 $28,265 $28,265 $28,265 $28,265 $28,265
T T A B T L A $93,992 $93,992 $93,992 $93,992 $93,992 $93,992 $93,992 $93,992 $93,992
A TR G ) G A T D $4,614 $4,772 $4,931 $5,089 85,247 $5,405 $5,564 $5,722 $5,880
HEME
RS RGBT RS BIES RA (+) $1,094,272 | $1,094,272 | $1,094,272 | $1,094,272 | $1,094,27 | $1,094,27 | $1,094,27 | $1,094,272 | $1,094,27
2 2 2 2
EERBFEERE TR D () $20,561 $20,561 $20,561 $20,561 $20,561 $20,561 $20,561 $20,561 $20,561
RGBS $1,073,711 | $1,073,711 | $1,073,711 | $1,073,711 | $1,073,71 | $1,073,71 | $1,073,71 | $1,073,711 | $1,073,71
1 1 1 1
el
BE /AR TR $112,200 $112,200 $112,200 $112,200 | $112,200 | $112,200 | $112,200 $112,200 | $112,200
IR Bh $634,879 $634,879 $634,879 $634,879 | $634,879 | $634,879 | $634,879 $634,879 | $634,879
R PPy e
FEPEETEE TEE B A T8 D $264,294 $264,294 $264,294 $264,294 | $264,294 | $264,294 | $264,294 $264,294 | $264,294
PSS B $3,127,310 | $5,871,819 | $3,318,895 | $3,192,188 | $3,214,02 | $3,384,40 | $3,257,97 | $3,280,061 | $3,450,66
6 2 0 9
B E A $2,343,816 | $5,238,325 | $2,685,401 | $2,558,693 | $2,580,53 | $2,600,90 | $2,624,47 | $2,646,566 | $2,817,17
2 8 5 5
TG BB B3R T H ——BCA T H IR K (2043-2051)
2016 FEAAE S TE
27 28 29 30 31 32 33 34 35
HUD #5251 2043 2044 2045 2046 2047 2048 2049 2050 2051
A A R
WEEN, %
T H # B A $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0
B8 e
e $633,495 $633,495 $633,495 $633,495 | $633,495 | $633,495 | $633,495 $633,495 | $633,495
Wi $0.00 $150,000 $0.00 $0.00 $0.00 $0.00 | $150,000 $0.00 $0.00
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M 0&M $633,495 $783,495 $633,495 $633,495 | $633,495 | $633,495 | $783,495 $633,495 | $633,495
RS $633,495 $783,495 $633,495 $633,495 | $633,495 | $633,495 | $783,495 $633,495 | $633,495
i
w2 I E $1,239,367 | $1,261,656 | $1,432,447 | $1,312,575 | $1,335,53 | $1,506,98 | $1,381,58 | $1,404,670 | $1,576,24
4 3 4 0
AT I 1) 5 0 T $662,552 $683,489 $704,426 $725,362 | $746,299 | $767,235 | $788,172 $809,108 | $830,045
AT G T (BETRIRA) $255,821 $255,821 $255,821 $255,821 | $255,821 | $255,821 | $255,821 $255,821 | $255,821
AT I8 1O AR VR T A $37,224 $36,858 $36,510 $36,178 $35,861 $35,559 $35,270 $34,993 $34,727
AT G A R e A $82,852 $82,038 $81,263 $80,524 $79,819 $79,146 $78,502 $77,886 $77,295
] I G R R AR AR Tl YD I AR S0 S0 $148,446 S0 S0 | $148,446 S0 S0 | $148,446
AL G PRI RS/ T A $72,622 $74,996 $77,370 $79,744 $82,118 $84,492 $86,866 $89,240 $91,614
AT 36 A PR B P/ R AT R T R A $28,265 $28,265 $28,265 $28,265 $28,265 $28,265 $28,265 $28,265 $28,265
A 3 G B H R AR $93,992 $93,992 $93,992 $93,992 $93,992 $93,992 $93,992 $93,992 $93,992
AT G P 2 A0 2 s 12 $6,038 $6,197 $6,355 $12,689 $13,358 $14,027 $14,697 $15,366 $16,035
HEME
AR RGEERS B ST (+) $1,094,272 | $1,094,272 | $1,094,272 | $1,094,272 | $1,094,27 | $1,094,27 | $1,094,27 | $1,094,272 | $1,094,27
2 2 2 2
A RGFEIRS TR L5 (-) $20,561 $20,561 $20,561 $20,561 $20,561 $20,561 $20,561 $20,561 $20,561
ARG RIS $1,073,711 | $1,073,711 | $1,073,711 | $1,073,711 | $1,073,71 | $1,073,71 | $1,073,71 | $1,073,711 | $1,073,71
1 1 1 1
HEHE
%(%‘/%fﬁ%ﬁ:[{’ﬁ $112,200 $112,200 $112,200 $112,200 $112,200 $112,200 $112,200 $112,200 $112,200
PRGN $634,879 $634,879 $634,879 $634,879 $634,879 $634,879 $634,879 $634,879 $634,879
R PPy e
R AL (J’[EE%%D“@‘}X&%E]) $264,294 $264,294 $264,294 $264,294 $264,294 $264,294 $264,294 $264,294 $264,294
B $3,324,451 $3,346,740 $3,517,532 | $3,397,660 | $3,420,618 | $3,592,068 | $3,466,668 | $3,489,755 | $3,661,325
BBEFRRAE $2,690,957 $2,563,246 $2,884,037 | $2,764,165 | $2,787,123 | $2,958,573 | $2,683,174 | $2,856,260 | $3,027,830
TESIBH SR H ——BCA I H B E R FE (2052-2060)
2016 A TE
36 37 38 39 40 41 42 43 44
HUD f& 525 2052 2053 2054 2055 2056 2057 2058 2059 2060
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A A R
WHEBETH, %
T H $% pliAs $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0
B8 KA
Eidin $633,495 $633,495 $633,495 $633,495 $633,495 $633,495 $633,495 $633,495 $633,495
W $0.00 $0.00 $150,000 $0.00 $0.00 $0.00 $0.00 $150,000 $0.00
M 0&M $633,495 $633,495 $783,495 $633,495 $633,495 $633,495 $633,495 $783,495 $633,495
R $633,495 $633,495 $783,495 $633,495 $633,495 $633,495 $633,495 $783,495 $633,495
G &
KB M $1,450,953 $1,474,146 $1,645,815 | $1,520,621 | $1,543,901 | $1,715,654 | $1,590,538 | $1,613,892 | $1,785,714
T T AR 1) B R S I $850,982 $871,918 $892,855 $913,791 $934,728 $955,664 $976,601 $997,537 | $1,018,474
Al BRI N SR TS BET- A5 $255,821 $255,821 $255,821 $255,821 $255,821 $255,821 $255,821 $255,821 $255,821
T T A 1 B A BRI T A $34,473 $34,229 $33,994 $33,769 $33,552 $33,343 $33,142 $32,948 $32,761
AT B 1 AR TR R AR $76,729 $76,186 475,664 $75,162 $74,679 $74,215 $73,767 $73,335 $72,919
] 3B G (103 R 2R A2 Tk /v P B AR $0 $0 $148,446 $0 $0 $148,446 $0 $0 $148,446
] T8 A R/ o T R A $93,988 $96,362 $98,736 $101,109 $103,483 $105,857 $108,231 $110,605 $112,979
] 3B G 138 % B 1A/ AT R AR $28,265 $28,265 $28,265 $28,265 $28,265 $28,265 $28,265 $28,265 $28,265
] 3B G 1) W7 FE AR $93,992 $93,992 $93,992 $93,992 $93,992 $93,992 $93,992 $93,992 $93,992
A TR AR 1) 2 A S I A $16,704 $17,373 $18,042 $18,711 $19,380 $20,049 $20,719 $21,388 $22,057
HEME
S RGUE T RS B R (+) $1,094,272 $1,094,272 $1,094,272 | $1,094,272 | $1,094,272 | $1,094,272 | $1,094,272 | $1,094,272 | $1,094,272
ARG TR TR S50 () $20,561 $20,561 $20,561 $20,561 $20,561 $20,561 $20,561 $20,561 $20,561
LR ARG RS IS $1,073,711 $1,073,711 $1,073,711 | $1,073,711 | $1,073,711 | $1,073,711 | $1,073,711 | $1,073,711 | $1,073,711
el
HE RS T AR $112,200 $112,200 $112,200 $112,200 $112,200 $112,200 $112,200 $112,200 $112,200
) $634,879 $634,879 $634,879 $634,879 $634,879 $634,879 $634,879 $634,879 $634,879
BT R
BB R (TR BRI D $264,294 $264,294 $264,294 $264,294 $264,294 $264,294 $264,294 $264,294 $264,294
B3 $3,536,038 $3,559,230 $3,730,899 | $3,605,706 | $3,628,986 | $3,800,738 | $3,675,623 | $3,698,977 | $3,870,799
ML FRRA $2,902,543 $2,925,735 $2,947,405 | $2,972,211 | $2,995,491 | $3,167,243 | $3,042,128 | $2,915,482 | $3,237,304

ESIB BRI B —BCA I H BIEHRF (2061-2066)
2016 4E R T
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45 46 47 48 49 50
HUD & 525 2061 2062 2063 2064 2065 2066
A A B B A
WEED, %
T H % A $0.0 $0.0 $0.0 $0.0 $0.0 $0.0
B8 KA
Y $633,495 $633,495 $633,495 $633,495 $633,495 $633,495
) $0.00 $0.00 $0.00 $150,000 $0.00 $0.00
M 0&M $633,495 $633,495 $633,495 $783,495 $633,495 $633,495
MR $633,495 $633,495 $633,495 $783,495 $633,495 $633,495
M
WE M E $1,660,665 $1,684,082 $1,855,964 | $1,730,972 | $1,754,443 | $1,926,376
AL G PR R $1,039,411 $1,060,347 $1,081,284 | $1,102,220 | $1,123,157 | $1,144,093
AR RGeS ARG $255,821 $255,821 $255,821 $255,821 $255,821 $255,821
AT I8 G O B R VA ST A $32,580 $32,406 $32,237 $32,074 $31,917 $31,764
AL G AR R R e AR $72,517 $72,128 $71,753 $71,390 $71,039 $70,699
T 3B G (103 R 2R AR Tk /b o B A $0 $0 $148,446 $0 $0 $148,446
AL I RS /P W A $115,353 $117,727 $120,101 $122,475 $124,849 $127,223
A3 G R TE B PR AT R A $28,265 $28,265 $28,265 $28,265 $28,265 $28,265
AT 3o G IR B R A $93,992 $93,992 $93,992 $93,992 $93,992 $93,992
AT G ) 2 A 2 s 2 $22,726 $23,395 $24,064 $24,733 $25,402 $26,071
HEME
R RGUAEE RS B AT (+) $1,094,272 $1,094,272 $1,094,272 | $1,094,272 | $1,094,272 | $1,094,272
IR RGAEE IRSIT R S () $20,561 $20,561 $20,561 $20,561 $20,561 $20,561
LB RGEERS IS $1,073,711 $1,073,711 $1,073,711 | $1,073,711 | $1,073,711 | $1,073,711
HEE
BE /S $112,200 $112,200 $112,200 $112,200 $112,200 $112,200
e $634,879 $634,879 $634,879 $634,879 $634,879 $634,879
ZH R
FEPENETE A TEE B A0 58 D $264,294 $264,294 $264,294 $264,294 $264,294 $264,294
B8 $3,745,750 $3,769,167 $3,941,049 | $3,816,056 | $3,839,527 | $4,011,460
B ERRA $3,112,255 $3,135,672 $3,307,554 | $3,032,562 | $3,206,032 | $3,377,966
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REARITH D50 (mm) Nk Mé\évoﬁﬁftﬂ)ﬁﬂﬁ%@

B (mm)
2015 | 2016 715 2015 4F | 2016 4 .

FEKFE | FFF * 5%

1 0.64 0.68 0.66 0.64 0.66 0.65
2 0.66 0.67 0.67 0.34 0.38 0.36
3 1.93 0.60 1.27 1.91 0.30 1.11
4 0.62 0.54 0.58 0.66 0.57 0.62
5 1.00 2.04 1.52 0.25 1.98 1.11
6 0.54 0.52 0.53 0.58 0.52 0.55
7 0.44 0.59 0.51 0.45 0.58 0.51
8 0.84 1.02 0.93 0.42 0.49 0.46
9 1.18 0.53 0.85 0.40 0.33 0.36
10 0.46 0.38 0.42 0.54 0.42 0.48
11 0.62 0.88 0.75 0.40 0.65 0.53
12 0.31 0.91 0.61 0.37 0.41 0.39
13 0.65 0.79 0.72 0.42 0.34 0.38
14 1.10 3.21 2.16 0.48 1.15 0.81
15 0.40 0.63 0.52 0.41 0.56 0.48
16 0.53 0.65 0.59 0.45 0.65 0.55
17 2.18 1.02 1.60 0.47 0.98 0.72
18 3.67 1.30 2.48 1.26 0.56 0.91
19 0.82 0.70 0.76 0.40 0.51 0.45
20 1.88 2.03 1.95 0.57 1.91 1.24
21 0.68 0.50 0.59 0.77 0.37 0.57
22 0.52 0.71 0.61 0.36 0.61 0.49
23 0.30 0.41 0.35 0.30 0.42 0.36
Sy 0.95 0.93 0.94 0.56 0.67 0.61
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10 4E 10% 8.1 3.9 10.6 3.9
25 4E 4% 9.3 4.3 11.8 4.3
50 4E 2% 11.3 4.9 13.8 4.9
100 4E 1% 12.9 5.3 15.4 5.3
“ il ” n/a 12.9 6.3 15.4 6.3
MHW n/a 2.1 3.0 4.6 3.0

5 R AT
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FIGURE 1-3
Figure 1-3: Richmond County published and mapping transect map
#4. FEMA FIS B87E##
Flood Starting Wave Conditions for the 1% Annual Starting Stillwater Elevations' (ft NAVDS8S)
Source Transect Chance Range of Stillwater Elevations®(ft NAVDSS)
Significant Wave Peak Wave 10% Annual 2% Annual 1% Annual  0.2% Annual
Coordinates Height (ft) Period (sec) Chance Chance Chance Chance
N 40.532775 786 124 167
Raritan Bay R-28 W 74.150388 6.36 6.83 0-0 10.7 12.1-12.2 15.7-16.1
N 40.528418
Raritan Bay R-29 W 74.157873 637 .15 7.7 10.8 128 158
N 40.525471
Raritan Bay R-30 W 74.165748 7.30 6.44 78 108 123 15.8
N 40.521914
Raritan Bay R-31 W 74.174300 742 6.08 78 10.9 124 159
N 40.519828
Raritan Bay R-32 W 74.183611 7.53 6.08 78 1" 124 16
N 40.514262 78 124 16
Raritan Bay R-33 W 74.190726 753 593 77-78 1 12.3-124 16- 166
N 40.510220 78 1 124 16
Raritan Bay R-34 W 74.194769 6.10 472 7.7-78 10.9- 11 12.3-12.7 158-165
N 40.511679
Raritan Bay R-35 W 74.208054 487 443 78 1.1 125 16.1
N 40.502497 8 12,7 16.2
Raritan Bay R-36 W 74.222385 6.65 549 69-8.1 11.2 12.5-12.7 16.1-16.3
N 40.501746
Raritan Bay R-37 W 74.231526 617 527 8.1 11.3 12,8 16.3
N 40.497605 8.1 128 164
Raritan Bay R-38 W 74.240883 6.05 546 79-87 11.3 128-13 164-16.7
N 40.497433 8.2 114 128 164
Raritan Bay R-39 W 74.250294 471 475 68-83 113-114 12.8-129 164- 166
N 40.509668
Arthur Kill R-40 W 74.254714 147 217 8.2 114 128 16.2
N 40.516106 1.3 127 16.1
Arthur Kill R-41 W 74.248753 3.15 367 8.2 11.2-11.3 12.6-12.7 16- 16.1

iSli]l“=ate1' elevations include the contribution from wave setup
“For transects with a constant stillwater elevation, only one number is provided to represent both the starting value and the range.

>kJF: 2013 FEMA Flood Insurance Rate Study for New York City (FIS # 360497V000B, version 1.0.0.0)

FRG0F AR TR M . R Bl BT e 32 23 A

T BB 5 B B KE R 5 1 8 XCERAH SC I KA IR e FE AT R K E 4, SRl i BT b R 4i A
AT A 1) PR 388 VR AT S RO AT S A8 A S BT U e R 4 ) OB IR AL i o LGS 2 T 5 A B
5| EE MRS 1 (SBEACH) BX CSHORE X} TSPP i H [X 2 AT B 13 T F - R h a4t (7

69T, 721



SCAP DS

TSPP JH X, TSPP FBNKHEAT/4T) o EHiE S i3 [ AR AT 10 3 T A4 iR o Ao A
“Z5h” W J5 ) LIDAR B R AT R

G TR IR N 1) TSPP 431

7£ 10, 25. 50 A1 100 4FRBEFEAFH, A BIR Bk BSR4 ok o) B ik i 2 DR A
REPE . %A BT IR KA T FE R YRS )R 3144 5 LBW 51 TR T P AR ] . WA 3 T 0
LBW ZE (1ML . b AN GE M4 S 0 K AR 4 100 AEFE4E T A E M /D, ERbH A
YRS v RE S 2 BR ke R TRV R OO AR LA MR AR A DO SR R 2R A
PR P S L TR P D 1 R 2

P R O JEC P ) v K 3 T % USACE 3% iR TREF M (CEM) N 45 S0 il 78 0 A -1
SBEACH ¥ H T-ELB AR Mg 7. SBEACH 4 T4 35 T A% S H A 35 1 v B 3t FR AL B2 40 AT R YR (1]
3. 30% ittt SBEACH S¥ K85 USACE A1Z) S 78 % 5 2 MR &% (Fort Wadsworth)
FIREA (Oakwood) I MER TR R XU B ) 2015 4F 6 H R ERE HLE.

Z AT TSPP 23 #F

HRARI BT EZA 2R 1. 104 25, 50 A1 100 FEEIIAMREELAF CRIR, 7K T & A
IR My RHAT IR I BEAT T VR, DR TSR ASIE MY B GXERZ MBS ED
AR B AR BRI RE T Lh . PR AL T 5iX )G F 4 8 — MBIk A R B Kl
RO IR VAT R IR KA DA B X -

#5. HFTSPP WA HEINMRIEEMLE (BF3 #30% #if #5888

BIRE | Wit (FEMA) B 7K AL ACES tHE 1) R
L] KAL FKAL + 30 ZE~) SLR BIREE BIR A b4

€53

/RS

(FR NAVD 2
(4E) 88) (F )R NAVD 88) (TR ) 4 9)
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F6. HLNHEFE LI

Middle range

Baseline Low estimate (25th to 75th High estimate
(2000-2004) 01n (10th percentile) percentile) (90th percentile)
2020s 2in 4-81in 101n
20505 8in 11-21 in 301in
2080s 13in 18-39in 58 in

2100 15in 22-50 in 75in

MoTe: Projections are based on a six-compenent appreach that incorperates both local and glebal factors, The model-based components are from 24 global clinmate models and
e repressntative concentration pathways. Projections are relative to the 2000-2004 base period

SEJE: Ann. N.Y. Acad. Sci. ISSN 0077-8923; “New York City Panel on Climate Change 2015 Report, Chapter 2: Sea Level
Rise and Coastal Storms” by Radley Horton, Christopher Little, Vivien Gornitz, Daniel Bader, and Michael
Oppenheimer. http://onlinelibrary.wiley.com/doi/10.1111/nyas.12593/epdf
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	简介
	该项目在长达 100 年的风暴事件中使波能减弱，并且降低了入侵波浪高度。现有沙丘提供了对与频发的小型风暴事件相关的水位的保护，海平面上升低于 9 英尺。该分析假设，沙丘在风暴期间将不会遭受侵蚀。但是，在随后的分析中计入了沙丘的可避免维护成本，该项目使波能减弱并降低了入侵波浪高度。在现有沙丘提供了部分基础防洪的同时，该项目通过降低入侵波浪高度来增强现有沙丘的效益，从而使沙丘能够更有效地防范更严重的风暴，并减缓或防止沙丘的侵蚀。此外，该项目还缓解了波浪对海岸线的影响，从而降低了海岸线维护成本。
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