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TAZO] AU e whep ER4He] F7HR Qe fEo] S7HEo] TA| S5 ek 27 S o,
TA f£99] B8t i ol da B2 AR HE A of= o] A&EE QU ol g kg or AYF
7 (Low Impact Development, LID) 7]&o] A&, HE, Sty 22 712-S o] ZARE Ao &8 34
RASE] Qe 57 AlAg e, LIDE AA 9] =4 4 e 71l e d7F -l 2jolA dstA
o]Foj2 1 it B AT EA] AFHo Fe-/E FEEFQ SWMMS 2OE F5f LIDE A-&sty =8
2 GEF AY a0E AvEle H2 B4 9 Frisigith, SWMM-LID 23S 7MHEEHEA f98 fide=z

TEstgon SRSl B4y 25 B 7WE 7108 3YIE B9 490 48 LD HoR AHete
& % fEY ga GBSl Agselo} sht 2t ARES AA stom,

o SWMMMelA AF 2 HAFE
6712 Auel s AAste] ot Axt, R 2| ot AR mabrh SA4dsstel] ot A mupEo o 37
Hebdtt. 5 9] 540 st LID A1) AArE Basts, 55 AR 92 vAe stdoly Ast9] 5 &
A A 8AS2 &= Se{=|ojof .
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Abstract

Due to rapidly increased urbanization, impervious area has been extended and concerns about urban flooding has been
increased as well. A lot of effort has been made to restore the urban water circulation. Low Impact Development (LID)
technology that consist of retention, infiltration, and evapotranspiration has begun to attract attention to simulate the hydrologic
phenomenon before and after development. Many researches on the technique is being actively conducted. In this study,
the effect on reducing runoff in urban catchment was analyzed and evaluated by applying LID techniques using SWMM
and six scenarios. A SWMM-LID model was built for the Gasan 1 rainwater pumping station basin, and Green Roof
and Permeable Pavement were selected as LID techniques to be applied. As a result, the reduction effect of the permeable
pavement was larger than green roof. In the future, the results could be used to design a LID facility using the characteristics
of the watershed, and other urban water resource factors such as river and groundwater levels that affect each other should
be considered, so that the entire system can be considered.
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2 g H(first flush effect)o]] oJs] 1s=o] HH L
Aoz G474 Erh(oo, 2012). o|& Q& 7% A] H
Aodde] HRES AR5k EXA 2¢o] =4 u|A]
Lt o] EgER 30~35%% A5 A& Tl
T Eotal b o] AA A=A Eobe Helo] &
ol EA19 AZH8S © skl Qleh.(Department of

Environmental resources, 1999).

o2
o
o

ol
o,

&

olo] whe} mlat hE 471 9lFe] 498 1A HY 7
Aol EA e et foo SEstd 45 549 W
sieo] WAsE EASS dEsrl S8 WFA BMP

(Best Management Practice)®] §F W o2 Hjg 49
ek 74 e 22 fAel Aol %

= =7 AR 5 A=EE AR
2014). 22y ol e A
g AelM= A do] A5 =

g, AR ARE] AD F= o FEHER
&l N Ao sl S7tole 2AHS Kol gieh o
2hA] oot e FAIHES] siddor AA e M AlA
Koz HIAFNE(Low Impact Development; LID)o] 7
CHET B9 T8 719E7F i gtk LD+ H5A

1
A2 A3 cHBack,
259 #48 294

57 et

BMPS} &) & B4 $7} obd WY DA crket
Aokt a4% EZFT A4S Fo) 4252 Badow
Bt HTWEOR ol folo] £EoHY S4S 84
HANA B4 94 g HiE gngo 1E &
A ge) ol W ARRAL FAAA AEgE B
g ohyet £2AZL o dobt A §EPIAE B4 A
W old AY o] 42512 B4 2EE sk Bt ¢ 2

ek Ql =A AA gAele &

Environmental Research, 2010).

A2 &A1 LID AAS AA fFaelolA A-8517]
ol AstE AA 2ol EEa LD thef X98d A+
7F AA Agoz o] Hto] A HP= 1 glrt. o]
et §ipAQl LIDS] AA 2 A-83 FAo] +4& 9o
HYs tdom 3 ROl AWE &8oh= Zlo] e w
AA=E I ek ey o] T3t AA §9 W LID9 B3

ol

tt(National Institute of

e
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e FE 71FES GoHA Bt Jtsote s FackeE U
of st ojg-go] Yolglth(Elliott and Trowsdale, 2007).

et Sojubs HHe e welo Wane 55 9
AL LID Ale] a4 482 98] 2Y S 5
s A WA GAT AGAL] RS AT el
g @77t aPE

S|
L91H LID control RES ©]

2.1 LD 9|

=l A4¢] LID(Low Impact Development)Z]5 2] % <]
= BEgshA] g, Ayt 7@ Fol wEt thEA AAE
UATE IR Qe HItEE= {9 +EEALS AN
At FASHE S 3Eoh= A& 359 AL
Ark. U AEIE EH A mlAl FFe HAaR
sto] Jidtsh= A" (National Institute of Environmental
Research, 2012), “& % £4ed ARE ST 9
AT, A7, 28 AAE FATLEHN ¢ Al did A
ool dt= JFS HAdbotaat ot ZA7(Choi, et. al,
2010), 7R oA £E5HA AA 9 §A2 FdS AT F
HRAR EZ] Alg 9 Fohd AAE 11eche A
Aol A 772 ZollA HEE BeTo=y AR
LFFRSHE Eol7] Qo AAE 47 AHER
9 (Hyun, et. al., 2010) 522 325}
£ K, ul= BEHEPA, 2007)9] &
o H3tEs FEEA "ie A= BAREE s
o 2253 752 wA} OB FEEHI} 2

R

it

. A7 (U.S. Department of HUD, 2003)2

TRt AN gEo] ¢ fE T SOl 1

sk giek. of
A ek fAR 24T AAE 4E 4 U S
A2 gyow, JlEe] Azpeslgel 488 ohet &

S0 = Y
H A 2 1% FerEs

2013).
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2.2 EPA SWMM

SWMM-2 b]=o]l 4 1971 EPAS] A ofel Metcalf
& FEddy, Florida ©i8t# Water Resources Engineers2te]
TE AR EARY skeAAE U] fF 2 aEe B
ot & Ju& JNEEA o (Park, et. al, 2008). 47
B4, &7 (Gurcharge) sl 1%t 2lst4Ql dd=
i & qleH, oy £ Fx&E 2 AFAHl o
& W77t 7He’t Augt madolrh B3 BAIRAO {E
7 edd wiE A4 A Bt o]8E & Utk

SWMMEHS] FA42 RUNOFF, TRANSPORT,
EXTRAN, STORAGE, EXECUTIVE 59 5719 A3 &
S50 5719 Hx E55E FAHM, 126719 § =21
HEZ FTEE] ALE $PHHan, 2014).

(i)

23 LD 2¥ 0|2

SWMM 5.0 #ZdolA AlEA dulolE & LID ®&2
A Y Fom FAEE Jow, &9 WY T E4S 7
oz frh(Lee, 2019). o] A2 Aldo] &2 LID A
£ EANE EAo] thE AafHo] HEoh=
Al sk, SWMM 29 F<ete] 242 439 = 7t &
Yol AREL ¢3=E J=E melete Aol S
t}. Fig. 1= LID 719 Foll 7F¢ g2 o] &=+ AARF
A2 A4 2 28 S st Sl

SWMM 5 oA 2] 71538k LID 712 3A 5714
g2 2R7EY, ol AAHFHA (Bio—Retention
Cell), =4 ZA(Porous Pavement), FEE 2| (Infiltration
Trench), 4% (Rain Barrel), 218|311 A =3} (Vegetative
Swale)o] 2ItHCho, 2012). 284 SWMM-LID 2§
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2AF=5HGreen Roof), HI 24 Y (Rain Garden), 1}
TSR (Street planter)= AAY 4 AtH(Joo, 2012). Table
12 SWMMellA Bo7t 7Hsst LID 7[HE& Adshe 2
Z23E UediH 'O'= AA Al H9tEA] 8= sh=
7l A2 N2 YERdTE,

(Surface layer)2 52 ALg ZE geolA
Zo|H, ZAZ(Pavement layer)2 27 F3A4
|AT Q851 EFE(Soil layer)2 UF3HE,
22 ARAZZ2ANAT a8E 5 e Tl
(Storage layer)> AA=F2 ALt e oA
THCho, 2012). wfAZte & 97 Z=(Underdrain
22 eLFoAs HIEA] Q3 E AHFAY
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1, &

2 =935ttt (Yoon, 2013).
SWMM=e &35t LID 8L “LID Control Editor’ & &

s To FA% T5E, 2R, 47 543 22 A
A 7 3o 54& AAL 4 tk(Han, 2014). 74 W
a2 54 @l A A== oloF 5k inchet mm T
T otz AR 7 uizEse] Bt A2 SWMM
Mrds o 52 4 dou, 8o ¥ FE-FegHy
4% wAE o222 MEAY shgo]l g Erh(Han
2014). 53] & AFolA9] HRBAFEAL B4 2ol

o et oh S

Huge ASEHA FHT 7t
3 I glon, fFowAS oF 48hao]
o AAZ} oF 70%7t FHA Loz FLA5]of, T
== I, 4200mre] A
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Fig. 1. Conceptual diagram of a bio—retention cell LID in N . T
SWMM model(SEMCOG, 2008) o w9 S7bel mepA SR AEctal it
Table 1. Layers used to different types of LID units in SWMM model (EPA, 2010)

LID Type Surface Pavement Soil Storage Underdrain
Bio—Retention Cell O O O A
Porous Pavement O O O A
Infiltration Trench O ©) A

Rain Barrel O O
Vegetative Swale O

Journal of Wetlands Research, Vol. 23, No. 4, 2021
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Table 2. Variables considered in LID Controls (EPA, 2010)

Layers Parameter Unit
Storage depth inch or mm
Surface Vegetation volume ratio
layer Surface roughness Coefficient
Surface slope %
Thickness inch or mm
Porosity volume ratio
. Field capacity volume ratio
Soil o . .
layer Wilting [?oimt 4 volume ratio
Conductivity in./hr or mm/hr
Conductivity slope dimensionless
Suction head inch or mm
Thickness inch or mm
Void ratio void/Solid
Pavement . :
layer Impervious surfaTc'e fraction . %
Permeability in./hr or mm/hr
Clogging factor Coefficient
Height inch or mm
Storage Void ratio void/solid
layer Filtration rate in./hr
Clogging factor in./hr or mm/hr
Under Drain coefficient coefficient
drain Drain exponent coefficient
layer Drain offset height inch or mm

Fig. 3. Gasan 1 Rainwater Pump Station storm water
Network Diagram
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@72 2hE =W-9] LID 7199 $5 Fode=
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2] oo} (Kim, 2020)

LID 7]&2 (Lim, 2011)9] A2 Z=AQES 9t
LID 71%& 8ol tigh Aol olste 10712 A 257
& 4 9lon, 7t gAv|eo] AL u-e g g
7IHER Hojgitt. ol uhat HIEHHA

o
=
A} &4=s) o A 9 a2 BEAY, A%

& 2 HEE AT e $38 AR 3, B4 =
T ENE, 2Frs A4 29 | vdedd Ade
= A4

47k, SHAIRE o] BRAAS Eystec
—% Z

ARSI

AAe] w2H, LIDE= AA7&, A%74, A87E, §3/
Aelar 71a B4 ot 275 894, +45H3
A AAHg 2 A w2 S Brown et. al.
(2007)°]  AIFeH 97kx9] Fx2 LIDS BMP(Best
Management Practice)®] &-&4< et U JeS o=
F7hEAt AnE Bz 7R $AA=E AT & 9l

BN
ouf, ol LIDE 9 W 44 Heste 4¢P At
LID 7|He AAst=d E8o] | Ao wEch 2 A7
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A= B7F A LA E, g EXol- 8540l & d, R 9 Raeg E5ZY 5o gYsHl AleEHL
gt 71E ZAle] A8k Retrofito] 7Hsokal A2-go] AtH(Shin, et. al., 2013). o3t 7|54 22 75l ot
vtz 7heRt SAEeiet BRAARY JIHe AAskd. et A Hig, B, B, Aag, AEY S 2R
SA=sE Aelor oA AE H4E EYH 4 F glon vilA|7E 2 7] wet ohE 54E 2 9L
=2 E8ste] AAsty S A7le Adde st autE o 544 2L B 9 ko] 948 JFAZIAL, H)
A FEF A7 7T LID 7ol ol AF 28 4 2L HigE BIoHOlA Al7IH, EaA ZHE2
Sl sl HF7|e st {EFE el we T e g ot Apolrh 2Fo] Amel Atk
FETFTS AAAN7IH FEdh aRHA FegES Tt A FlellAe EAEAR 2ol Higt Algart =
T4 RO Zroll "isiA LID 719 FolA 7Hssta A Aol TS APt 2gd S0 49 o8 &
& =9k AR, 4 S oA A8d & ek = 9l A Stk glew TleA S dWiERo|
53] A=29) nj@AQ 7HAE wolUA AAA =AM o 2gshr] 91 B2 A9 v=, fH, dEelAE 1Y
g 7Hsste A5l ZldiaeEe AL BEY Us ol A
o] A7E Qlow, =AY EAEA Zopol A A FEETAL
dek. AR Bt AEe] BAE A7 sbsw g 2.6 B B AR3
o £/4ol A87sstr 4L 715l mE H=F A, B o 749 og zao] AL AREATE
S/g=5to] QIA(AHORFE ] Fol)of Folof g} go| Bre g2 gdste] pEstgon tiab zolel
A1 277 2] (Bio—retention) @] UF0| &/F=3h= A4 JHHHEIEE a4 71 7H7he AeA] 2 2A] 7
= T B Sk EYSE T fH ARE T om= oA 2435 glolE o]t 20099 A 1940d o]
o, AH4E2 58 A577F 7Fs5hod (Shin, et. al., 2013) 1 5 |7 ko] B2 1~22 EOF 553mmo] H]7} &o}
G&o] A FxEo] YyrH o Hh ShFo] A4 ujA], A 7ol HAGH FoAArS Melsigon] Azke 139
A, g A2EL 54 59 SAd=ste d geidd 23:005E 142 22:004]9] ZHorpitoltt. 7ome] =
FAE AWl 7Fedtrt sk 2ol ZA9ere 164mmolv] AZHUASEe 380t} Fig, 42
ERh S0l wetm 24E A2 Il A /A4 s7)7hEote] Zoake Jejma et
Hl-go] A% I AA7F 2419 HARe A of|Al
£HChoi, 2009). #7148 o=z Be7t @FHY, FAHE ol 73
59 ERFS AHgdeRn 2 & e der w 3. &% 2 e
e
7B AR mANE] Qo] HAEA T B F5FH 3.1 SWMM-LID BipHAs: &
o2 ] EEREge ZAHo| ofATE W ZIE T 2 dFolAE SWMM 5 wiwdat Sui-¢] 8719 &3
A 7154e 7wl 9 B4 ofABE ZIFE X 2 THOE LD AgdA 248 dAlste] S4d=3tet &
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T4 2% 7o 2 MeE A4Sk U 2Rle=
Ministry of Environment (2009) “LID7|H-S 283t 2+<d
g Hldedd gt vidTe Al shgler] SWMM 5
iAol AlRbeh= Bl gho] W] yeflA 7R
o 799 fEF AR 2T & A=F A

i
1=
ot

¥ o

3.2 =3 4

SWMM-LID 23| £/4F=3Green Roof) A7 (Fig.
5E floll ABAFEAY] AFr4LE Fairfax county 9]
ol Alqtet 24214, ¢F 609.6 mm2] g2 ZU5HA
on, AAAALE 90%sE ZHZE At Esh
SWMM uiirdoll Al Atk Manning®] 2=A #5
Jsto] B ZEASS 2 ARG, ARHANE A9
At rerkal ZHgste] 0.012 A5kt

2 AFNM e EGSTY FA= oF 6914, oF 1524
mmZ SWMM 593 The Philadelphia Water
Department (20115 ETi2 A5t om, APATofA
AARE FFE 64%, ZFGeEF 232 0.2~0.33
0.055 A= (Palla, et. al., 2008)st.oH, +=a]Ax ZF 0.5
inch./hr ¢F 12.7 mm/hr& A7ste] EF W 828 715
= ARFTOE olFcte IFH A SEE w2
=24 =Ah

ES, 2 AFoA SWMM il Ed EgEol
dos pEAHERS] VlE7]e 5ol 7HEAL, HE HE
73 1500 7PgAl A-gaof stEg ®efFo] 7]&7]
Aot mAeto® HiE EQFEO SYdE o Hg
Green—Ampt IEA} FA5HA A=W, 2 AofA

Horton #HTE ZAH83l9SEZ Fairfax County
(2018)0llA AF&=RE 5 inch. oF 127 mm9] & BIXAE
B9l A8kt

A5 A% AF59 =ole 6~18inch.® A5 of
2oll, 44=3te] AFENE FHlst] flste] 2 A+l
A= 18 inch. ©F 457.2 mm= Z-&a1@.0, EF SWMM
L2 EE IFEVoid rate)S ARSE AEFTo2 A4
sh= ¢ 0.5~0.75 A2 ARl w2t 0.758 #8519
ot E3F o7&k 10 inch. ¢F 254 mmE 45 7|EL0 =2
AAstgon AfxS W v o] HAEA] gEs 9l
AF=(clogging factor)= 022 7H45Htt.

AZNN= FEATE 5T A S8 Eot= @
S A5 Y3l SWMM RoJE Adgste] 0.5 inch./hr
oF 12.7 mm/hr2 Z-gstg o, SWMM uji+<d o] @il
o2} g dutdo g ARREE 055 A5kl oA
@xH(Underdrain offset height)= #F% vlgo A e <&
A AAA7A 9] EZolE UEUH, IAFE A9 EYS
U 355 Sl olsste] RSl =23 F dASIA
AR Dol ARaAo]l kst dAR fEol W
A5 ®tk(Joo, 2012). ©]&= 3 inch., ¢F 76.2 mmZ =¥
o5 Fof A=A

il

pdr}

ot
o

'

o TR
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LID Control Editor X

Surface  Soil Drainage Mat

in. or mm
Vegetation Volume
g
7 Surface Surface Roughness
o ¥4 T e (Mannings n)
Soil Surface Slope 0.01
(percent)
Drainage Mat I:‘
OK Cancel Help

Fig. 5. LID Control Editor for Green Roof

LID Centrol Editor X

Control Name: | PermeablePavement Soil Storage Drain
Surface Pavement
LID Type: Permeable Pavement ~

Berm Height
(in. or mm)

Vegetation Volume
Fraction

Surface Roughness
(Mannings n)

||
= [= 3
el |& 8
I s

Surface Slope
(percent)

*Optional

oK Cancel Help

Fig. 6. LID Control Editor for Permeable Pavement

ol

33 §04d 2 44

2 Aol A8H 54 xAe] dig MaES Tetra
Tech®] Wright and Struck(2011)e] €Jgt LID AA 9 4]
Tof tigt I ARG SWMM tRd-e Edz 4-gste
thFig. 6). porous pavemento A Al¥L SWMM-LID &
FollM= AL 4 glom, ol EYTE il 2HFoR
BHS, AR, 4AS, 181 S4=ser gy 45

EHZO] 274 Fairfax countyoll A Akt F4-4

7ol ol Akt 22 12914, oF 304.8mmE A
gotglon, AR B4 23] gle Ao= 7Hgst
of 25| &% A BHE FLAEA 71N 9dff 4
Aotz steeh. #¥ ZLAS] Ae 7|2 23 E
Atz o2 AHEEE Manning? 0.01322 AA43s3ch
ZFTANM= 2HZFY FAE 54 8= 37
E z& 71Hof digt Philadelphia LID Conferencel| A €]
AA 71%S =45t 6314, oF 101.6mm= A7stlom
=E(Void rate)?] ¢ 0.12~0.2142] SWMM w72
oA AR Fh FolA 0.122 st dA%AHd &
T ZAQ Aor et BERA EZHAY HIEZ 02
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2 AAstelon, B4 Ars B4 Z32E ¥ of
A2ZEJF 2 AlFH" 3¢ 100 inch./hr A2 o802
H AFo A= 50 inch./hr=2 9F 1,270 mm/hr2 SWMM
of Al AgHet Aol ofsf uFRl A4-E efstHA Aot
FEFAT S8 At E AAsHh & AtolA+=
HrlHo = ofA AU Tt oH FASE Hg A
= v e g dAASE st

3.4 299 LD 22 53 24

1A mygS AlEdoldstr] flsiA=
AL, %—'15——/?—% 59 miAHSE A 33]'04 of ’C?_}Q'(Lee,
2021). 2 AFoAM = &F=3tet B4 27 LID 719
THHEIEEEY f9e ddes 2857 @Oﬂ Fig. 74
Zro] Google Earth Prog Fall 718 &4 HAY =2 WA
= SAsith. &4 Wy & 12709 &4 A=
Google Earth Pro®] &% 7|5& ARE5lo] 234883.6m=
APeElal 3 E2 R A2 T4 AdelE S5t

£699 B, 2

Fig. 7. Area measurement using Google Earth Pro

3.5

(cms)

Total Inflow
=
w

0.5

0
0:00:00 2:24:00 4:48:00 7:12:00 9:36:00

T2y A4 4o ERTEFA oet 3-3.25m ] E3
WA Asreel WA 138726.3n0] APE AL,
SAkslet B4 B4 LD /ME JMHIBHLY &
A8 dgeR A8Ha 9l 1 mBYE HEALL X
elos 4gstert olgt Ze AveEe 44e A A
o 712 4RTA 273} LD 7199 A8o) T L
Ml A Agete, BA du] 5 sue] aver 5
71 7ke] Aol djste] 1] FHssteks el 9l
o) 2 AgolA ofelel 2ol 67he] Alvteleg sttt

A=l A(Conventional) @ 7]&9] ZA|E A

Ata] e B(GR75) : AMHARA Q] 75% 2AH=3l A&

A e C(PP75) @ =2 75% BTG A

A e DIL50) : @At E2dd ZF 50% A =3le}
SRR AS

AdE e E(LT5) @ S48 E2EA 7 75% S3=9ket

T T o [e] O
AUl FL100) © 24T E2Hde] 100% 24 5o}
Exdga Ag

SWMM-LID 2&-g& 9] 6712] Alve]eo] s zt2 4
Z35to] AUa]Q AS Conventional, A|Y2]2 BE Green
Roof 75%(GR75), AlY2]2 CE& Permeable Pavement
75%(PP75), Ayd]e DE LID(Green Roof+Permeable
Pavement) 50%(L50), Alvg]le E9F F= LID 75%(L75),
LID 100%(L100)0.2 WHsle] AlLte]oo] ufe e
A3t gt ABE =&k

SWMM-LID 2go g RolE AAIg A7E Fig. 8= A
Uele A, D, E, F2 LID7IY 9] v4d {53 daE e

—Conventional —~L50 L75 —-L100

12:00:00 14:24:00 16:48:00 19:12:00 21:36:00 0:00:00

Fig. 8. Inflow Results by Area

Journal of Wetlands Research, Vol. 23, No. 4, 2021



R
08
og
g
=
ne

314

I7]90| =Al f20 0|21 I

35

(cms)

Total Inflow!
e
w

0.5

0

0:00:00 2:24:00 4:48:00 7:12:00 9:36:00

12:00:00

—-GR75

—-—PP75 —--L75

14:24:00 16:48:00 19:12:00 21:36:00 0:00:00

Time

Fig. 9. Inflow Results by Technique

Table 3. Inflow Changes in volume by scenarios

Inflow before LID

Inflow after LID

Scenario LID technique applied(m?/s) applied(m?/s) Inflow change(%)

GR75 Green Roof 62.08 -1.73

PP75 Permeable Pavement 56.83 -10.04

L50 63.180 58.56 -7.30

L7 + Pergzel;lleRI?;fement 2448 ~13.76

L100 51.31 -18.77
Wl Fig. 92 Auele B, C, E= 7IME f&% 445 Ae & o oy, SAA=she ARt B0 A
g2 yeplch Table 3o AlUE]2 A, B, C, D, E, 1.73%%} £473 23S 283 490 AFE 10.04%
F= yeidlo] LID7|¥ 28 AiE 72 A|ASHAT ot g =4 Ueite 22 & 5 ok 1B A

2 AFoME FH oz R A2 FAH(inoutflow) = 98 271 FAHgo] &2 LID AdS A A+,
& Bol §E%nflow)e HAGGt, A A, WA £ @9 A4S SRS ARk Auche folo] 54
Al Aol Bls) LIDAA(SA=sHELAAZd)e 48 7t 7|W 7] AYRE dlesto] Kok g ow AdS A
5 WA S0%E AN AL, 04 fANA 484620 sjol AAsE Aol AAHolEE AS T & AUch
OB oF 2400 ERHERS 143% FE A
Sl Bsty, A4 & F 7.30%5 FAAL 5 4 2 =
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wap} AR val 2 A ¢ 4 ATk B S o ZAEEA Faol dg BAVE AVIEReM A
52HGR)= AAAA ] v 2 S HAFIAAT, F oo Ewehe Y ojHy} g the e 2A HAdoh
4 ZZPP)] Ao Hf 42 AHOZL ¢ =2 olof w}zt LID(H 437N, Low Impact Development) 7]
FEF) AT ANE BoiFYTh B2t FAY 5 D &2 B BAANY 0B 4B BAL 2] 99 £
A ool B4 4 BRARAe] M) £, o2 9 mub] A B AFNNE £A Aol F-5F
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