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NRCS %3573 E %3 (HSG: Hydrologic Soil Groups)

EgaE EgY 54
Type A if;l ggﬁi;ﬁjﬁ%ﬁ? Z};fz%m Azo 7 WS
=— = Jd v W = o = =0 — T o
Al B §E8, vad 52 JFE
Type B zre] 4191 AAER Mt A %3
Type C iiﬁ S FE8&, ¢ ﬂ&*f‘%o Z{E% .
dEre HES F2ols EAS xF3t o] mlFEH
Type D %%%01 W F, %Ji%ﬂ 7}Xi s o
o] FEAZ o]Fox] vt tids] &F
Equs EdaE | RS | ST E
(HSG) (in/hr) (cm/hr)
%27 (Sand) A 8.27 21.01
YHALE (Loamy Sand) A 241 6.12
AHEYE (Sandy Loam) B 1.02 259
%E (Loam) B 0.52 1.32
n AL A FE (Silt Loam) C 0.27 0.69
ALE 2 Y E (Sandy Clay Loam) C 0.17 0.43
21 E (Clay Loam) D 0.09 0.23
H AL 2 Y E (Silt Clay Loam) D 0.06 0.15
AFEHE (Sandy Clay) D 0.05 0.13
) AFAH E (Silt Clay) D 0.04 0.10
HE (Clay) D 0.02 0.05

: Rawls et al.(1982), CTRE(2008)°ll A A 91§

100% clay
(2 microns)

$ 3
& ®
& &%

2 40 ‘-‘%

30 San cia a m
A Vs \VAVAVA val
AL/ Sal/'ldyioam/\/ \/\\’Silﬂo‘amf\\ A &

100 ¢ & 2 ¢ % & B v & 100%
Percent sand silt

USDA EA#-7F(CTRE, 2008)

_19_




> AAFML 712 AFZFQ s AL (USDOI and USGS, 2008)
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¥ F yphe 110,000 08, Whacorsin Tharsvers Mescslor AR
Dibghsininm I.Il.i-h'nl"n-'p.l IO Whsam R T e e M uirpojuc i, B4 DRGR 1.

<39 24> WA T] WG (AGENE 192 acres, H5H QA 7HEk 137 acres)

sm [EET
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g2t oy HETERE
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< AwTe Exol g W >

T AN 74 AEAHA AL 79
72 A 37.7 acres 32.0 acres
ER o) § ATA (%) AT A HAREE&(%) | F8AY | HA/E%)
AP = 1.6 4 0.8 3 0.3 1
ZHd 24.4 64 13.5 42 1.8 6
A& 4.7 12 3.7 11 1.1 4
= 0.6 2 0.7 2 - -
= 3.8 10 2.9 9 0.4 1
TA - - 1.8 6 42 13
2+ 0.5 1 0.8 3 - -
4 0.1 <1 - - - -
7] €t 2.0 5 0.03 <1 - _

1999.09

2002.09

Infiltration basin with prairie vegetation

© 2003.09

<1¥ 27> LID F99 A7HH3H1999-2004)
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FEAGLE~ol 53l 49)

T e 1999-2000 | 2000-2001 | 2001-2002 | 2002-2003 | 2003-2004 | 2004-2005
(1998.6-1999.5)

LID | 7]1& |LID |7]&|LID |7]&|LID | 7]1&|LID | 7]1& | LID | 7|& | LID | 7|&

3AVE NS 63 - 55 | 51 | 61 | 48 | 53 | 58 | 38 | 40 | 48 | 48 | 54 | 57

F73%-(in) | 354 - 126.7(285(369|33.8|37.6|37.2(19.8|21.8|32.5|33.2|30.5|32.2

23V NF 7 - 10 | 55 | 19 | 51 | 18 | 61 | 7 | 46 | 18 | 60 | 19 | 68

FHE(in) | 0.11 - 1019| 1.7 |147| 34 |1.75| 41 | 04 | 1.9 |1.26| 29 |1.61| 3.9

ij(% 100 - 99 | 94 | 96 | 90 | 95 | 89 | 98 | 91 | 96 | 91 | 95 | 88

FAMNE%) | 0 - 20 | 100 | 35 | 100 | 50 | 100 | 75 | 100 | 85 | 100 | 95 | 100

O LID #F9olA FAIEZATS), THFHEZATSS), FTATMP)Y HF=ol Sstdoh
Hlw AT Ao A 20001, 20013, 200439 7
Z Ei

[}
T )
o] MAsAL Y, o] s e F AFAMSol ofs EAE Zolth

< ARFFSH-SkE >

FEA(10€~0] 53l 99)
1999 2000 2001 2002 2003 2004 2005
LID | 7]1&|LID | 7]|& | LID | 7]|& | LID | 7]|& | LID | 7]|& | LID | 7]|& | LID | 7]&

e

;L

TS(tons) 1.2 89 155/ 90| 147 332 1.7 143| 24| 5.0/ 103, 84| 1.0 51

TSS(tons) 08/ 28/ 74| 63| 115 45 04| 25 1.0f 22| 53 34 00 1.7

TP(tons) 20| 99| 826 189| 42.0f 18.5| 4.1 10.0, 8.2 83| 377 138 1.7| 10.8

BOAA F5H(n) A E(in/hr)| TS(tons, %) | TSS(tons, %) | TP(tons, %)
LID | 7[& | LID | 7[& | LID | 7I& | LID | 7][& | LID | 7]&
2000/5/17 | 509 493 12|  1.3] 53(32) 2.1(23) 3.035) 1.9(30)|54.1(65)| 5.4(28)
2000/5/30 | 489 514 114] 088] 62(38) 2.527) 3.0635)| 2.032)[185(22) 41(22)
2001/8/01 | 9.68] 882 315  2.6/11.6(74) 2.0(6)[10.3(83)] 1.5(34)|31.6(73)| 6.3(34)
2004/5/21 | 621 671 113]  1.22] 6.9(61)] 3.4(40)| 4.0(63)] 1.1(32)|19.8(51)| 3.1(22)
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Pervious (Open Graded) Concrete and Asphalt Mixes

Open-graded pavement mix ———

Open-graded base material — |

Filter fabric o

Subgrade, minimal compactio.

(2*: City of Portland, 2004)
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(24: City of Portland, 2004)
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Adapted from:
Portland: Stormwater Management Manual {Adopted July 1, 19989, Revised September 1, 2004}
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Figure 2 Rain gardens should
be located at least 10 feet from

|

I the house, on a gentle slope

I that catches downspout water.
1
I

(23]: WDNR, 2003)
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O AL EE AAFAC] BaG A9 2L FFAToloF D}

O FHALE AUZY] & AT BaE Ut

O HFolt AF 59 ANES PANI AT WAL PHADTHR, BFA A
o)) gt

O 4

O =

O ThaA AEe A7} B 3 AXA7E A,

O WAe d W & W A% BEsw, B P4 So] s =4 mAac}
O AAE B¥ol 09E A% 0dE BFS wAHT.

O WEAY F& U BEL ARG A2 AADT

O HEHY AZEE-L ‘National Pollutant Removal Performance Database for
Stormwater Treatment Practices(U.S. EPA, 2000) ol A1 A|A]gt u}o] € 2] €l M (bioretention)<]
Aa g WmEn, o] <3 3.13>3 ZH. H7|A], BOD ALAEZ AAE
@2 vlolegdl s XS HA AFFAES £ BOD, COD, TOCE

Z33s {784 (organic carbon)®] A7FE-& ot}

<% 313> Hl=4dY AZaE(%)

BOD N P
54 49 65

U. 523} (Flow Through Planter)
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“¥ Buckman Terrace Apallments (303 NE lﬁth A\e ) gﬁ
- aa i PRIIAY L4

OVERFLOW
Flow-Through Planter
i STRUCT URAL WALL
I J'\

. 44 WATERF'RDDFlNE

pl 4 ' e
— A2 ' INFLOW
2

A /

‘: PLANTING SOIL
/ F‘ERFDRATED
/4 GRAVEL

EXISTING SOIL

12° MIN

18°MIN

2) X 71&

O 23T Fe 9%, 4% T %ol wet AAsHA AL + oy, dHEFRE
FASAL FEG APAME FHE] fste] FEIHES F2 a4 45emolFoE
A et

O F42 H 15em ols}, HAEFS FA= Ha 45em ©)F, HAEYF s
AdS2 A& 30cm o] Few EAJT

O BRI Ha A e 7hed FHoRE AX ek, BE WFA 05% ]3]
B THAA dER .

O dxtzo g 242t oW HjFH =S AATH.
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MR MRS nestel FRedure FRE AYSH, EAF 5 09
e oF 5eme] FAS BAFH AGH=}
M, A%, G WAl e ERe] £28 Agse, $2¢ Ralr] AU

we) et £2& g,

AP FA=Z W& 29t AXE F o

12" Overflow pipe

12" Perforated
subdrain

<7 : UNH Stormwater Center(2007)
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3) AAEF A4 W

Aoputro] HAEFe 5AADN LTS DA AF @ AF A7 W) A}
7

o} mﬁm AFo) WE® 0lha §99 FEHEFES A5 A 52

a

Al

EN

4
I ‘:]'(http: / /www.lid-stormwater.net/ treeboxfilter_sizing.htm)

A7t AFSE AFY AIAGE TAR SRS AAT de

o5
<F==of et A (Filterra™e| HIAE ZH1p>
Annual
Area TP TN TSS Metal
Tree Box ) Volume
Ratio Removal | Removal | Removal | Removal
Filter Size(ft) . Filtered . . . .
(%) . (%) (%) (%) (%)
(%)
9 x 16 1.32% 99.48% 81.57% 75.70% 94.50% 90.52%
9 x 12 0.99% 98.55% 80.81% 74.99% 93.62% 89.68%
6 x 12 0.66% 96.58% 79.19% 73.40% 91.75% 87.88%
*6 X 6 0.33% 89.93% 73.74% 68.43% 85.43% 81.83%
3x6 0.16% 69.26% 56.79% 52.70% 65.79% 63.02%
3x3 0.08% 60.88% 49.75% 46.32% 57.83% 55.40%

% o 0.1ha(=0.25acre) 1.82m x 1.82m(=6ft x 6f) TF AT} QLASHK
b z[&el #=o|ct,

& A4 °F 90% — 1.82m x 1.82m(=3.3m’)

_<'3_

Z 24 : 0.2ha(=2000m?)
<
o

@ W R
® FEoisurr A5 A%
2000x0.33 _ 2 _ 2
100 = 6.6m 2 x 3.3m

— 2709] 1.82m x 1.82m TFE9| FEzuts HX7F AR
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(b) 2A4Z(check dam A X))

(d) FAABF=Z
<719 3.26> AAYFE AXH 4

2) A3 71&

O ZAFZY A5 Aol wet 22X AR Fe WA BEFSFA AFy oF
6.5%°|th. 744 H HF2A AAFEZ ol AL HEA Y] WAL BEESLA e
oF 16%©]t}.

O AAFZE 2 F$HEFY 2952
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O LR vgZ e Y 2m=E A A Y, %ﬂ%%ﬁ%w—t— 3H:1Wo] o},

O E5Wee) AAks Alado] giohd 05~2%, ATHA 2~5% = AX) 3.
O FAXEZ et WFHE T4 T2 AFAREL Ha 9% o] Hojof
gk Aads AAshE 1 AFALE FRE F gl
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3) AAEF A4 W

O BAZFF) WF FAAN R JPlTe] EBWF A 5
aeshe] ofFrhe] HeES Y

O HyATRANH YYHE FHEFo AP ARAL L F& 242 HuI
AEFAH] UE B £ §F 50%F AN ARE F Y=F) 44

ozthel dolE AAT.

WQv = 10°xPxAxR,
o714 WQv = £2AZEHm’), A = F98Hm?), P = AAZSZF(mm),
Ry = AHHFEA4(=0.05+0.009x1, [=EF58(%))

A&7l ek FZFWQL) 2H4
= A4S Fote] FEAYE R st WAshe FEA YT
(Water Quality Flow)S 4H4g gttt

[.

® AAolgr)e] wlerE 24
> Aelgool A BAEE EUuREEe) HYsiol 5844 25mm)S

234 FEF AA g

n
714 q = AAAFY ] G ZFHHFm’/s/m),
y = Adl 3854 (m,
S = AN EEHEF FAHm/m)
> FEHE - HAFFE(V=q/y) < 3&F%(04m/s) o]H OK

> Ao o] niehE A
Wiin = WQ£/q
AN Wiin = A8 Ha vldE(m), WQf = 2 2F%(m’/s),
q = A¥dRH ] S9FFHFm’/s/m)

N /
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AAY AR AN EE 54 A2 AR AFEE PAH, o] Y Z9
A HlE2 of 1.51~31°|t

JRAEE FANY G Hh B%E AR 2441000] A AN HZ HjEAILI
2RS4 Ade] 75% o4 A FANEH AAE AR 8 AAIY 5
Q== 47 Fe}
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A Y.
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A7 Zolt 2 dsem o) Folofo} sk EAE PHFA ok

of2h2-& 7h5ahE EAM(frost line) oFfol MAHES I}

HFE o mark #98 Hs A A%, AAeY FAAY FRE S0
g7} 9ok
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l l l l, INLET GRATER |

ELEieh :'!’ OVERFLOWWEIRS |
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TYPICAL SECTION
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Earthen Surface Sand Filter Perimeter (Delaware) Sand Filter

<1¥ 331> Y EAQ madgade Tx

_80_



3) AAEF A4 W

O HHAHAEY AALZFS FEAAYLEFS AfFstal ZA wiFAzE Wl A3A7]7]
93 Zash &5Fo|tt
O HAZE FE+ Cam pHazen T4, Tz FEE Darcyd] HEROSZ LS
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WQv = 10°xPxAxR,
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Sedimentation Sand filter
basin area: bed area
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@ Az H2 FAH (Avmn) 2
As min — QO X Ln(l-E)
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AN Acmin = FAZ] HL FHHMY), E = THEL09Z 71H4)
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o) s ugfrz—zol(m>,

= ARFS T AR (day, IREFOZE 1

’“X‘ﬂﬂ%
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T

% S5Ae) oluA) ¥

A% (Claytor and Schueler, 1996)
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Vs = Vmin - Vf - Vf—temp

, A2, ol o] 5§ FHm),

o] 7pA) AFELO] A A F Q] A FEH(m
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2 04), di = 9#9Z9] F7(m),
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pr = T (YRE¥ S
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3714 Ag = AH

(AL) 2%

o

23}

NE
<

ULprexA - { ULpostxAg + ULprex(A-Ag) }

AL

(ULpre-ULpost) x Ag

~ AL

©2 BOD 0.93kg/¥/kn)
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W(Pr) = 27) 95 A 2

-8l = 0.2716xIn(P1) - 0.2425

%

2] B]q)]

o
-+

A2 )Y + 0.6922x In(%

o
-+

Fal; = exp[ -0.0184x{In(%

=i
=

7Eow 7]

&

-2 8l, = 0.2716xIn(Py) - 0.2425

%

2] H],)]

[e)
-+

A2 H)P + 0.6922x In(7
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F), = exp| -0.0184x{In(7%
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<
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WQv = 10°xPxAxR,

714 WQv =

A eul = 0.2716xIn(P) - 0.2425

A 2] H))]

[e)
-+

A2 ) + 0.6922x In(7

o
-+

exp[ -0.0184x{In(%

~

F3HF(AL) 2

NE
<

AL = A x UL x 2| 5-31H] x E/100

9 @ A (km?),

A
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7 MEALE A&

O AtGW€: 00 FAZAE HA3H#
O 7)¥rA 3 33,670m?
- AZ=MA: 14,495m°
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- =x 2@ %7: 8100m’

}:11,875m%, F-iA] A1 2,200m%, F-thA]AH2: 420m?)
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MEALY F3A Ero vy edagAgls FHsA = F5 2F5Hd 71
(YokellA tiAE A B e Q8 oF 2.86ke-BOD/ Y(=33,670m’*(85.9-0.93)kg/ ¥ /kn’) <]
Bl 2 R8sl S7H7L d g

U v qaEA Y
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Ag=w x A =07 x 8100 x 10° = 0.00567
714 Ag = AEA A (km?), A = A FA DA (kmd),
Z

Oﬁ

(AL) 2+

= (ULpre-ULpost) x Ag = (85.9-0.93) x 0.00567 = 0.48 kg/ ¥
714 AL = 273t (kg/ L), Ag = A EIEH (km?),

ULpre = Aej2 2gd tfid=e] ¢ D}%(kg/“/k ),

ULpost = AEIAZ 2435 tidxe] 99 (kg/Y/km’, YuH=©2 BOD 0.93kg/ d/km’)

v L

2) AFE HiFLgHd
7hH AER

STEP1) & X283 MY
D A%
@ F4A

WQv = 10°xPxAxR, = 10°x30x11,875x0.95 = 338.4m°

=
+ZFP) 274: P = 30mm
2§

F(WQv) 3

71 WQv = F2H 24 FHm’), A = FFHFIAHm),

X 2FREMYAIES SRTFZEX U FX|IZE|7IE(ALIE, 2008),0 HAIE Lol w2t 7y

X HEEEAYS 2350 EQUO| HBtESH (ko = Qv/K) ZH: O{7|A ko = 0.025(m/hr)

O AEF/AEH GALANEZ/AUEF A
O IAFT SAANAET HANFI/AHUETF

of .
- AN AFEEEYE 2 AY) of o2
- %(W) 2m, AATF ( ) 1.5m H : ) ' -
- AFE AEd) 1.2m ez e
- =°](h) 1.5m I
- I FE A T=2hr



Ei

15.519
8.734

15.519x1.5+8.734 = 32.013(m?)

=3 F=(Qf)

T = 0.81x0.800 = 0.648m’/hr

- AR T XA T” A8 FWQvL)

]

“

x7

A%
3 4AATY

13

0.025(m/hr)x32.013(m% = 0.800m’/hr
gL

3

[e)

9ol
4 e >

aH+b = 3.093x1+2.017 = 5.110(m?)

I 71E=HF Q)

Qf = koxKf = 0.025(m/hr)=5.110(m”) = 0.128m’/hr

aH+b
=
=

= = W W
B YRR KR

2

< R

= 3.14x1.2°/4x1.5 + (2x2x1.5 - 3.14><1.22/4><1.5)><0.32 + 0.648x2

= nuxd’/4xh + (WxWxH - nxd’/4xh)xp + QxT
= 4.4m’/ 7\

A% a = -0.453W>+8.289W+0.753
A a = 3.093, Al b = 1.34W+0.677 = 2.017

A b = 1.458W>+1.27W+0.362

Kf
Qf = koxKf

Q = CxAf =

Kt

-

¢

_XU

= 3.14><0.25><0.25+(1><1-3.14><0.25><0.25)><0.32+0.103m3/hr><2hr
- 120 -

= 0.66m°



=(AEE 7I2+A2)x2 - LEE U]
2 = (158.33+75)x2 - 16x2
434 66m = 435m

= 55 TEAAYEZFHEZWQVL) + I F | FH(ZWQv2)

e M M e + AR AX o< dold A&7
= 167 x4.4m° /7] + 435mx0.66m’/m = 69.91 + 287.1 = 357.0m’

- 30mm AARSFE A7) 93 FAA L H(= 3384m")
SWQVI+XWQv2 = 357.0m° > WQv = 3384m° — O.K.

HEE S/

ijal

FE2 WQue XMElg = Ae 722 HAEAS

STEP3) AAZ=2 I AZCHARSH| 2T ZY
D ¥E5H I5HS 449 722 2FAXA NP7t & 3(=357.0m’)d
Fete AARF HE 473
WQvx10° 357.0x10°
P = AXR, = T 11875x095  Sl6mm

@ AAZTEP) 71w FA e B A dRekE] AHY
o2 2] Bl= 0.2716xIn(P) - 0.2425 =0.2716xIn(31.6) - 0.2425=0.6954
- 2Abz) A sh ] =exp| -0.0184x{In(7H-$-21 2 H)))* + 0.6922x In(7-$-A 2] H])]
=exp[-0.0184x{In(0.6954)}°+0.6922 xIn(0.6954)]=0.776



2 A
0.815-0.117 =0.698

3+35 =38mm

stHly

Ei

70

]‘T
=]
-

}

8.0m’/
%

o

0.05588
0.7455

PN
T

7]

= 11,875x10° x 85.9 x 0.776 x 53/100 = 0.42 kg/ <
(kg/4), A =

’|_

1
1Hl; = exp[ -0.0184x{In(0.05588)}* + 0.6922x In(0.05588)]= 0.117

1], = exp[ -0.0184x{In(0.7455)}* + 0.6922x In(0.7455)]= 0.815

1

F(Py) = 2719502 F = 3mm # 7]

WP = 27 SFMAG +

o
-

o
-

EolgAd AXYY: RjAAd1+2 AEHE = 2620m’

- HE AZzY R = 2620 x 0.035 = 91.7m° (%

}

3
}

o

EAME# oS = 4090 x 200L/%1/ 4"
1 £0] &8 = 64%

4l
739128l = 0.2716xIn(38) - 0.2425

739128l = 0.2716xIn(3) - 0.2425

o714 AL

A
A

STEP2) Hl=0[SAId MX[o IE HIF
@O 27155 Al Z(Py)

) RohA A
STEP1)

I8l x {r + (1-r)xE/100}

S

-

.A.O

o

2,620x10° x85.9 x0.698 x{0.64 + (1-0.64)x25/100} = 0.11 kg/

1

N
<

AL = A x UL x

(o]
=

9 WA (km?),

A

A

(kg/ <), A =

o
file)
-
N
<

]_

171

S
| .

o714 AL
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3) FAF Rl g

7 F4% 1

STEP1

) TAXZSE AF
O AAZS=ZP) 274: P = 30mm

@ A& FWQv) 2+

- AN ESFS =o] = 0.5m
- 23S E°] = 03m

=
REY Z7|3EEE, K = 25 mm/hr

WQv 123.1 )
A = = = 500.5
! ' 0.5x0.2 + 0.3x0.32 + 10°x25x2 =

ds = AAESZ FA(m, F4 045m),
&

el A4 032 A8,

d; +ds +h _ 05+ 03 + 015/2

= = Al 7 Al 7}
10°K 10705 23.8417F < 48A]17F — OK.

714 T = wijgAIZHhr), h = BT EF4(=1/2hme, m)



%
F5-= 21 = 0.2716xIn(30) - 0.2425 =0.6813
7 A

A7) AR ERE] = exp[ -0.0184x{In(0.6813))° + 0.6922x In(0.6813)] = 0.765

@ AR IH(AL) A
AL = A x UL x 2HHjAr2ate] x E/100
= 4,320x10° x 859 x 0.765 x 75/100 = 0.21 kg/

@ AP FAL) 47

AL = (ULpre-ULpost) x Ag = (85.9-0.93) x 0.00075 = 0.06 kg/ ¥

o 7]14 AL = 27FRstEkkg/ ), Ag = A2 (km?),
ULpre = el ® 283 tgAe] 9] (kg/Q/km’),
ULpost = Ae]d2 A8 Aol Av9l(kg/L/km’, YRHH 02 BOD 0.93kg/ L /ka)

HHHeFABY ) BE MAARF 37



4 4 -1 4 e B <

AFGU & OO E(LAE ol E 1705, 155 15041 )
il

(Z2YE HY A%)
- F2 WA A1FAF 3,250m’, 252 778.5m”
- 7] b : 6695m’ (& Fe] HF 1m), 31D ©)F0] HE(Im) A oF
O NEASF ASFHAPHS: ok — A
O E%3% : Sandy loam
MEALY F34) B vy e dadeAds FHsA d= 45 5594 S
(Porll X hAZ ABW7 492 98] ok 0.54kg-BOD/ U (=6,350m’x(85.9-0.93)kg/ U /km?) 2]

HlA L A58k 57
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<39 55> FEolnuael 2§

oo A A 2 A7 4F
MERA ) Bl S FEHEE A4 e AR A da A dA&FH
217+ (kg-BOD/ ¥)& HESAT

1A

o
2
I
i
R
ol

1) AF=(35THY) i dad

D AT FHE A4 2 O bH(@A) 24
- SAEE EYGEY FA = 20cm o (HEIHEEE JEA = 0.6)
_9_1_ §]_ A =

HA = AEAAAA = 1,652m’



AL = (ULpre-ULpost) x Ag = (85.9-0.93) x 0.000991 = 0.084 kg/ ¥
714 AL = 273t (kg/ L), Ag = A EIEH (km?),
ULpre = AelW2 284 A9 99 (kg/ QL /km’),

ULpost = AEWz 243 thg=)9] Aeke)(ke/L/km’, YHH O 2 BOD 0.93kg/ Y/ km)

2) st =4
O AXT FH8 44 €L ddA v35A) 24
_ QEAEEA] T = 90cm HHAAHEHE JHEA = 0.5)
- AFAMEREA = sthH F = 328m” (AEFH+AE YT X))

AL = (ULpre-ULpost) x Ag = (85.9-0.93) x 0.000164 = 0.014 kg/ <
A7 AL = A7hR3tHkg/ D), Ag = B (am?),
Ulpre = AEI®2 283 tgxel dus](kg/D/km),

19 999 (kg/ U/kn’, LFH 0.2 BOD 0.98kg/ /km)



= 05 x 3195 x 10° = 0.00016
714 Ag = AEA A (km?), A = A FA DA (kmd),

@ Az F(AL) AHE
AL = (ULpre-ULpost) x Ag = (85.9-0.93) x 0.00016 = 0.014 kg/ ¥
71N AL = 22381 kg/ D), Ag = BEWE A (km?),
ULpre = Ael@ 2 A4 g9 Ae9(kg/d/km’),
ULpost = AejA7 245 =19 Ae9)(kg/d/kn’, YW o2 BOD 0.93kg/ U/km)

4) FA7F HP L ad

7hH A1F2%

STEP1) &R 2|8% AN
O AAZSZHP) 24: P = 30mm
@ A EHFWQv) A+
WQv = 10°xPxAxR, = 10°x30x3,250x0.95 = 92.6m’
714 WQu = A EHm), A = A5 ),

STEP2) £4+M ZZo| MX| 7 ZH
E3+4 239 Me>

TS =0] = 0lm, 3 AEFFHS =o] = 08m, F7HFEE, K = 25 mm/hr

o 3T

He

O T4 29 a4 (Ar)

WQv 92.6 )
Am _ = 285.9
"7 pedp + pedg + 107Kt 0.1x0.18+0.8x0.3 =

3 fﬂE]EB] 3% 0.18),

AEFS] BAMY), =TT TIE(FF
A(HE 0.075m °)), py = TH=F TFE(AEY F5 032 338,
=
o

oA7M A=F

TNRAFEE (mm/hr)

Il
of
O
4z
frt
o
A&

=
T (m, 4 0.6-1.2m), K

t = FZAZHhr, YubH o2 2N 7ko 2 T}



THFP) 7IFoE A H 2 ARk A
73928 H = 0.2716xIn(30) - 0.2425 =0.6813
AR R3] = exp[ -0.0184x{In(0.6813)}” + 0.6922x In(0.6813)] =0.765

A ARSHF(AL) A
AL = A x UL x 2 d)2d5-314] x E/100
= 3,250x10°x85.9x0.765x75/100 = 0.160 kg/ 2
7|8 ALE AR ke/ ), A = R (km?),
UL = 5799 a9 (kg/d/km’), E = AZAE ] AE&(%)

W) A25243

O FEAF}A R Z2H W

X 7| Mz Hz=gMel Y #22 2%
- H{X|L|O} CHEtO] HPZD}f O] : 1.82mx1.82m TFRO| £E20jItetA MK

STEP1) S0 metA ME|JH 5 ALY
O AAZTZFP) 24: P = 32mm
- 1.82mx1.82m FE k0] wiefr A Aol hy FRojFutaw ) v
0.33%°] 22 7785x0.33/100=2.56m"(< 3.3m’) T&

- 1.82mx1.82m(=3.3m%) — FEJFutx 2 QS5 = 1)

e

STEP2) == 0{1 }HPA 17 A X|o]| o2 H|™AZIZE APY
O AARFLZHP) 7oz ZFeAen D A dRsiE A
& EH = 0.2716><1n(32) - 0.2425 =0.6988

2AZE) R 8HE] = exp| -0.0184x{In(0.6988)}> + 0.6922x In(0.6988)] =0.778



@ AR FHF(AL)
AL = A x UL x 2HHj 23] x E/100
= 778.5x10°x85.9x0.778x54/100 = 0.028 kg/

5) e ddegd e MENEF 5%

O NEArF o g A3 B Fst S/ = 0.54 kg-BOD/ <
O HFedd #AL e BT F

= 0.084 + 0.014 + 0.014 + 0.160 + 0.028 = 0.3 kg-BOD/ ¥



3. & )

AN

4 4 -1 4 e B <

O AFFUE: OO0 =%
O /NarHA: 221,842m°
- Fxx =W 212272m°
- AAE WA 9570m’
(FH8¢2: 1,872m%, FiA A1 1,094m%, F) A A2: 518m’,
F217: 5219m’, 71E}: 867m’)
O /WEAST AFHEWS:
- =2 dE o » 7|
- AAE : Yok — A
O E%3% : Loamy Sand
WAL FRA] Heo niedAAgs FHIA ¥ B¢ EFTFHE U
(okoll M diAZ NEW7A Fuhz 3] oF 0.82kg-BOD/ Y(=212,272n1%(0.96-0B)kg/ B/ ka

+9,570m”%(85.9-0.93)kg/ & / km?=0.006+0.813) L AT ST A% EH

FHECHHX S

<19 5.6> H| AL

A& A v

HAl EA0]&
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7ERA] EAolEduHEE AAE HFeddd

28T

FAIAY

a)
N

el dhal 278 AA S ZFH

oo w2 ulY2t7aF(kg-BOD/Y)S HESI T

1) A5 VFHLFAY

@ AAF-SHH(AL) AH
L

A

= (ULpre-ULpost) x Ag = (85.9-0.93) x 0.00209 = 0.18 kg/ <

714 AL = 2728t Ek(kg/ D), Ag = AEWH (km),
ULpre = AE|@2 241 o9 e (kg/d/kmd),
ULpost = Aej27] 24% t)d=1e] 4e9(ke/Q/kn’, Y¥H=0 2 BOD 0.93kg/ Y/km)



2) FAA Bl g

@ FAA Y EFWQv) 2+
WQv = 10°xPxAxR, = 10°x35x5,219x0.90 = 164.4m’

1714 WQu = FAAEFm), A = YR Am),
R, = AHFEAF, P = AAZFZFH(mm)
STEP2) 2 F35lE29 MX| 2 &Y
<AFIE N8>
- AAEFS Eo] = 0.55m
- A4S Eo] = 0.35m

WQv ~ 164.4
peds + pedg + 107Kt 0.55%0.25+0.35%0.32+10°x30x2

=531.2 m’

2 Ao A% 025 48),

T

ds = AJAEEFZY FA(m, F4 045m),
o
=

2]
pg = TX=FY FFEAEY BF 032 A8,
d; = SXEY FA(m, F4& 0.30m),
K = sh3Eoe] £7]3% 4% mm/hn),
t = S (hr, LA O Z 24302 71HA)

@ WFAHT) B

d; +ds + h 0.35+0.55+0.15/2 Al 71
= = = ! < A Z_]__ . .



st dXof Mg YAz o

02

H] = 0.2716xIn(35) - 0.2425 =0.7231
] = exp| -0.0184x{In(0.7231)}> + 0.6922x In(0.7231)] =0.797

@ AR IH(AL) A
AL = A x UL x 2HHj A2t x E/100
= 5219x10° x 85.9 x 0.797 x 75/100 = 0.27 kg/ ¥

E A EAE e g 1 v RS 714 = 0.82 kg-BOD/ ¥
O HHAd BAAF wpe w3

0.27 = 0.45 kg-BOD/ ¥
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4. L FIN LAY

7F ANEALY s

O AFUl8: OO & (F9: 80 m, Z°l: 1 km, &5 2329 FCMaL )
O AtFTiAEA: 15,000 m’

- =8 W3 8,000 m’

- Z1EFRA WA 7,000 m®

+7,000m*x(0.96-0.93)kg/ & / km’=0.6798+0. 0002)4 HIH Qs S7H7L olddEn.

U Hd e qaEA g
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g AW AA 2 g 2

154

o2

Mz ) EAolggeEz A4 HHe
olo we a7 (kg-BOD/Q)S HESAL

1) 52 Bldedag
7Hh =2 1(ZY: 80 m, Z°]: 500 m)
O FHEAZE&ZFWQv) 2+

WQv = 10°xPxAxR, = 10°x30x4,000(=8%500)x0.9 = 108 m’
714 WQv = F22&F(m’), A

W (m?), P = AA7$-%FHmm),
R, = A 252 A4 (=0.05+0.009x], [=E-F58(%))
@ HAEFEAFAY THH(Ap) AL
_ WQv  _ WQv _ 108 _ ’
Av Ao 10°xKXT 107°x20%24 225m.

.u_ m

dmax = -"]EHxiﬂ"{l:/I\:]l(m)/ T = H

A7NA A, = IAFAFAY EHZ( 2)

= SHEERe F7)1HTEE mm/hn),
A

ZHhr, ) 48413

|
2

X
L
N

25m*el AFAFA — EX7A FR/P5EHE OK
Ao AF-A el Tk B A B8

N

@ AFAFA AHe] hE MPILF B

- gﬁ]7&—“?‘%‘:(P) 71Eo 2 F Z%E]H] 2 @L@'EH/‘]'H o]—lﬂ] ALA
739228 = 0.2716xIn(30) - 0.2425 =0.6813
A

R3] = exp| -0.0184x{In(0.6813)}* + 0.6922x In(0.6813)] =0.765

7 SHH(AL) AHY
AL = A x UL x A7tj42-3h0 x E/100

= 4,000x10°x85.9x0.765x73/100 = 0.192 kg/ <
714 AL 278t kg/ D), A = AFFHAR A (km),
UL = A5 999 (kg/Y/kmd), E = AHAH ] A& (%)

Al 7ol el A 2AAS

T



U) E2 2(F¥: 80 m, Z2]: 500 m)

A
gz Y+

STEP1) =& X 2|
@O F2A 2 -&ZFWQv) 2+
WQv = 10°xPxAxR, = 10°x30x4,000(=8x50

o714 WQv = F2AZEZHm’), A = 94 q(mz)r P =

R, = A& 2415 (=0.05+0.009x1, [=BF5&(%))

@ FAAEF W FFWQS) 4
> e BAe Tt FEAYE A st BAske A YT H(Water
Quality Flow)S 443ty — 2443 010 m’/s

STEP2) A|40iTithe| MATD ZF
OEPEELDRA SIS

<HAAARd ] Ha>
y (HAAHSHETFA, m) 0.0254
n (Z=AF) 0.088
S (AAe] ZEWEF FAL m/m) 0.0024

> BEZAAY @] g Manning®] Fd 532 ¢

- Q _ 1 y*xgH?

1= ~w n
= 0388 (0.0254)°/°x(0.0024)'/* = 0.0085

4714 q = AAAAN ] FNFFHFH(m’/s/m),
y = Hd &4 (m, 00254 m), n = Z=AF

= 44eizh)e] EFWF 3AHm/m)

> F&EAE - i H45(V=q/y=0.0085/0.0254=0.33)
V=0.33 m/s < &-&fF%(04m/s) — OK.

> Ao wetE A
Winin = WQf/q = 0.10/0.0085 = 11.76 m

A7 Win = At e] H 2 whEHE(m), WO = 52425 2Hm’/s),
q = el e B9 EGFEH(m’/s/m)

L AR ) £, W = 12mE AF



@ AT do] HF(AY AT)
> 2ol HuEo](<0.3m)S o]&3te] A7

_ 2xWQv  _ 2x108
L=""Wa = 12:03 60m

o17] *1 L = A47te] dol(m), WQv = 522§ 2m),
= A AT ] ZE(>Wo, ), h = 299 =o](m)

12m, Zo] 60me] A4z Be — HH7bssE OK.
gelgtiel A4 FF L 2 9 ARALel e WEe A4 Ba

- X

o
Al A
ol

STEP3) A|Mo{ntr MX|of mE H|FAZE AHF
= A2 dE = (kan) <R L (kg/ D/ ko) <A RSP x4 7 E-8(%) /100
= 8,676(m*)x10°x0.96(kg/ ¥ /km?*)x0.778x40(%)/100 = 0.0026 kg/ <

SHP) 7IEoz ZeAgH @ A EehE] 4

73922 H = 0.2716xIn(30) - 0.2425 =0.6813

A

R3] = exp| -0.0184x{In(0.6813)}* + 0.6922x In(0.6813)] =0.765

AL = A x UL x 2PHd)d5-3k4] x E/100
= 4,000x10° x 85.9 x 0.765 x 44/100 = 0.116 kg/ <

Q73 Z71% = 0.68 kg-BOD/ Y
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