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<E 4-1> <53t =AM FALY 0.4 ha?t =%| 0.4 ha2| v

FEF 3% 2= 54 3% FAY zA"
FEASF 095 0.06
5527 48 14.4
AT F2H(m'/s) 24, 2447 B 0122 0.0113
AE FrEHm/s), 1008 73S 0.357 0.0878
254mm 7ol o5k () 97.7 6.17
2d 7ol Mo FEE5(m/s) 244 0.55
Az Q1 Fo}e(kg/ha - a) 2.242 0.561
d7E Aa FotiH(kg/ha - a) 17.26 2242
43k o}d -5}k (kg/ha - a) 0.3%6 -

) FAE - 100% BFFE0IH, 3%9] AL 60me] SEZo]
ZA 1 1% BFTFEeIH, 3% AL 60me] 5520, dad 424,
24, 24A17F 7% = 79mm, 100 7Z-$- = 226mm

A& : Schueler, T.R. 19%4.

T e AN d=F99 07 EXo| sl me o] Wk

UE Aol ARHes BEE 9 AuARRY Bl aAsdon], Bad

<E 4-2> MY U TAXIGolMe BRX HE S4
=]

B AEA EAAYEFFE : 40%)
— dolmm) [dol2&(%) dolmm) [ ZolEs()
5~11¥€9 2% 515 100 515 100
EESFA Y ojgh
Avedgs AuAag | 7 65 25 5
A5 155 30 100 20
=% 18 35 180 35

A5 : American Society of Civil Engineers. 1998.
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<E 4-3> 255 7l WE HHAH S RES
(&9 : kg/ha/yr
HE >~ O

EXJo] & “E’(Z/O‘)Tg TP ™ BOD;s Zn Pb
ez 0 0.12 0.90 236 0.02 0.01
B °r o 5 0.22 1.80 449 0.03 0.01
FAA 10 0.34 258 6.52 0.04 0.02
e 10 034 258 6.52 0.04 0.02
15 0.44 3.37 8.65 0.07 0.03

He ) 7]
20 0.55 427 10.79 0.08 0.04
20 0.55 427 10.79 0.08 0.04
THUE 25 0.65 5.06 12.81 0.09 0.06
SAEAZPY 30 0.76 5.84 14.94 0.11 0.06
35 0.87 6.74 17.08 0.12 0.07
35 0.87 6.74 17.08 0.12 0.07
TA FE7 40 0.98 753 19.21 0.13 0.08
GEE=EE) 45 1.09 831 21.24 0.16 0.08
50 1.19 921 2337 0.17 0.09
50 1.19 921 2337 0.17 0.09
ol E | 55 130 9.44 2551 0.18 0.10
60 1.40 10.79 27.64 0.20 0.10
60 1.40 10.79 27.64 0.20 0.10
Ane 65 152 11.69 29.66 021 0.11
r01 /2ot <101 70 1.62 1247 31.80 0.24 0.11
¢/ T LA 75 1.73 13.26 33.93 0.25 0.12
80 1.83 14.16 35.96 0.26 0.12
80 1.83 14.16 35.96 0.26 0.12
T Ao 85 1.94 14.94 38.09 0.28 0.13
W 23 A8 9 204 15.73 4022 0.29 0.15
= a6 T 9% 216 16.63 4236 030 0.15
100 225 1730 44.04 031 0.16

A& : Schueler, 1987

: 0.25-0.50 Dwelling Units(DU)/acre
A] : 1.0-1.5 DUs/acre
A] : 210 DUs/acre

Al FEIX] gl olglE X9 ;1020 DUs/acre



U 3= A EXol8E Rl ded Wied 4
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oA Hxo] ANEARG= FAZEAS] LAEZ &l Bt

<E 4-4> TANH EX0|8Y FLHF sIH|E(LHXI=1)

°edBd | AAEA | P | w9Ad | =4 B ii;‘ .
% 1.73 48 - 2047 -

o Ortho 6 13 50.5 - -
Soluble 4 - - 4 14
Organic 1 745 - 13 -
% 2.56 17.44 2.78 4.24 -

4 4 Nitrate 2.82 5235 494 5.65 -
Ammonia 371 15.71 - - -
Organic 232 - - - -

TKN 248 11.8 244 3.85 446

A2 : NJDEP, 1994

<E 4-5> TAXYe ZA2RETY 2€=2E 5&
vorma FAAA =g BRAS | A/ HEAA
F4zk| COV | F43g| COV | 43k | COV | 43| Cov

BOD(mg/L) 10 | 014 | 78 | 052 93 031 - -

COD(mg/L) 73 | 055 | 65 | 058 57 0.39 40 0.78

TSS(mg/L) 101 | 096 | 67 | 114 69 0.85 70 292

TP(ug/L) 383 | 069 | 263 | 075 | 201 | 067 | 121 | 166

Soluble P(ug/L) | 143 | 046 | 56 | 075 80 0.71 26 211

TKN(ug/L) 1900 | 073 | 1288 | 05 | 1179 | 043 | 965 1

NOA+NOs(ug/L) | 736 | 083 | 558 | 067 | 572 | 048 | 543 | 091

Cu(pg/L) 144 | 075 | 114 | 135 | 104 | 068 30 152

Pb(ug/L) 33 | 09 | 27 | 132 29 0.81 - -

Zn(ug/L) 135 | 084 | 165 | 078 | 226 | 1.07 | 1% 0.66

) COV(EWAZF) = wzaA/5
A& : NURP(USEPA, 1983)



<E 45> 19804t E VSN 2AE AREZA FAAGE] MHOGED FE

3949 5 b A9ud A et gk

<% 46> A ?TRETY TE 84
(51 : mg/L)
Exo]¢ |BOD|COD| TSS | TDS | TP |TKN 1\11%3/ Pb | Cu| Zn | Cd
AR/ ALEFA| 3 | 27 | 51 [ 415011109408 | 0 | 0 | 0 | O
TA) 3 |27 | 51 | 415|011 (094 | 080 [0.014| 0 [0.040{0.001
FA/24 | 3 | 53 | 145 | 415(037(192| 106 | 0 | 0 | O | O
AAE AFA|| 38 | 124 | 70 | 144 | 052|332 | 1.83 |0.057|0.026|0.161|0.004
ZFU% AFA)| 38 | 124 | 70 | 144 | 052|332 | 1.83 |0.180|0.047|0.176|0.004
AW AFA| 15 | 79 | 97 | 189 | 024 | 117 | 212 |0.041|0.033|0.218 [0.003
ddAe | 21 | 80 | 77 | 294|033 | 1.74 | 1.23 |0.049|0.037|0.156 |0.003
FAAY | 24 | 85 | 149 | 202 | 0.32 | 208 | 1.89 |0.072]0.058|0.671|0.005
L] 24 | 103 | 141 | 294 | 043 | 1.82 | 0.83 |0.049|0.037|0.158 [0.003
FH/EA | 4| 6| 6 | 12 |008079| 059 |0.011]0.0070.003|0.001
A& : International Erosion Control Association. 2002
A <iF 47> <iF 48> EAAHY ¥ 5 =Y LUEE HoF glon,
T2 ¥ 52 5 AT EY 299 ek S-S BoFal Qith



M4z EX|0|S8Y HIMY RFEEN TE 61

<E 47> 7 2 YR £ =2 29 55

P FAAY F9AY
T2 T29 X T2 29 Y
SS(mg/ #) 185(63-332) 8(1-18) 595(58-905) 7(1-19)
Total-Cu(ug/ ¢) 69(38-120) 22(10-30) 225(21-302) 29(16-44)
Soluble-Cu(ug/ #) 10(3-19) 6(ND-12) 17(6-24) 7(5-10)
Total-Pb(g/ ) 103(65-170) 26(ND-48) 293(29-431) 39(12-58)
Soluble-Pb(ug/ #) 23(7-45) 8(ND-10) 77(12-120) 15(7-29)
Total-Zn(ug/ £) 348(102-960) 120(4-790) 771(124-1080) 74(28-139)
Soluble-Zn(ug/ ¢ 129(25-658) 120(2-696) 47(25-98) 46(12-113)
Z}& : Vladimir N. et. al., 1997
<E 4-8> 4YUX|He| £ =2 29 4T
gt I TS | TDS | SS a | TP |POP| TKN |NH:-N| COD
AEAQ Y
- ZANEE 9 | 78 | 40 4 029 | 02 12 04 26
EXEA AY
-9s 300 | 29 | 281 | 64 | 063 | 038 | 26 26 9%
- AR 918 | 274 | 380 | 81 064 | 008 | 25 | <01 | 110
-2 890 | 166 | 284 | 56 03 | 006 | 1.8 | <01 | 140
-TE2ne 530 | 190 | 152 | 25 | 054 | 028 | 23 | <01 | 66
- EEYESEYY S| 380 | 155 | 50 37 059 | 017 | 18 0.1 40

HERF

Cd Cr Cu Pb Zn (ug) £)

ZA /N7t <20 <0.005 | <0.01 | <0.01 | 004 | 002 | 14

- 9= 75 <0005 | <001 | 002 | 015 | 016 | 14
s <20 <0.005| 002 | 004 | 023 | 023 | 26
-E2 50 <0.005| 001 | 005 | 026 | 026 | 32
- EEnE 60 <0.005| 001 | 002 | 012 | 009 | 18
- TEAFYEYUEA 60 <0.005| <0.01 | 001 | 005 | 008 | 16
) A g Hss AL 2 e mg/ ¢

A8 ¢ Pitt and McLean. 1986
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0 ABAYNY, TAF, HSAE, d718, ke 2 a4 71ANE ] B4
EEEE AR A B aEAE, FAE, A 2 R 54 1270 99)

FTHA G A A= H T Hogde Z]E—’Fi FAE 7] Aol & Xg]
= NEA AR UFEE ﬁ% Y59 o, AFERY WA 5 5ol =&
H FAA A FEEHE HIHLYGEHo|Tth 53] *?3%]0301]/\191 FrETde
AUk Ql Q AEAM ol Fall/FFEE 0] FFEHA Utk T <E 49> F
AAGY FFEol Ut LAEEE Yeld ASE w5 BPAY] 7SS AN
23S & o, o FHAGA A BIF LA ot m=E- He|F
848 BAFa itk

<E 4-9> SUX| G| HHEHY Y=
(9 pg/L)
H1E s
TE o 9 EPA 27]%
= 13] 23] 33] M
o A 714 1,300 12,500 14
2y T @ 120 360 1,730 2
- =
i 3E e¢7} 300 20 1,580 16
H) A& 10 1,048 2,420 360
EC 180 3 1,160 2
HE 2 R o0
A ok L] o} 3,200 236,000 289,000 1,400
oo ol o} 2,750,000 76,000 440,000 1,400
a3k
s T g 2,070 320 780 3
HAFAIA o
1,700 1,800 1,600 140
o} & 1,180 - - 30
A AN A ’
1A T g 10 - - 4

A}8 . Water Environment Federation. 1991

A FHA Gl Bl At FA =ot Yole =& AW 223 AldA
245 228)7] 5ol FrEol o] At o
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2 ARY FeE, BEE, 474 59 7% 89S 0 Hol veh

<E 4-12> 2 X|HY I =¥ =AE D

EAol g% FIAA(M) | EFFE(%) 71 ©
olutE R A 5,556.3 80 A<= 20041
BEZ7] 2] 7,208.6 9% A<=« 15441

. x4 12,257.1 9% xS 5070
94 41,442 9% AL 920 ¥
ST 4,880.6 100 24 6=
Z=217 400.6 9 TR ¢ 369
ol9lEA Y 883.8 80 At 24
GEFAAY 3,834.6 ) A4+ 1334
4AA 4 1,221.9 100 HES 4100

L] 37,2591 % e e

THLF : 116078
AEANEZ 2,561.4 100 2445 2 6312, AMAE
Z=2}14 7,540 9% Far 4« 1574
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39
425
11
16
11
172.5
565
127.5
10
712
75
8.5

19
24
19
1.8
1.6
1.6
13
15
13
15
1.9

5=

=

=

-74
-36
11
8.6
15.1
19.3
232
231
18.1
12.6
32
-3.6
s

7]

712(C)
01
43
101
196
251
275
30.7
315
274
211
116

-3.6
0.1
54
13.8
19.5
229
264
26.8
24
16.5
7.2
-0.1
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(day)
7.04
213
3.08
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1.33
i
HH O & AR o] EX|o]§HHR
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Sz

(_hr)

75
12
0.6
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Fom, o
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W3
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(log-normal -

T
AL

2002. 9.16. 21A] ~9.17. 3]

2002. 7.14. 0X]~ 9A]
2002. 10.5. 15A] ~214]
2002. 8.22. 13A] ~204]
2002. 8.31. 5] ~144]

<
T&Z(EMC : event mean concentration) ¥ |

1
=

3
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352

T
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: site mean concentration)
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D R_q) - VR —(R—q)?

(R—d)

71\/(R2—(R—

- tan

xR
180

A:

Q=A-V
o714, Q

(m’'/sec)

o
o

(m/sec)

4r
oF

AEERE

e

Standard Methods(1996, 19th. Ed.)ollA] AJA]
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gt EAo]8E BA5AME WE IS BETEE R AYBITEY

S HHQHEH FEEAS T 9}3}7] Qall, 2t EAo| 8= FlE
AP T EE(MC : site mean
concen‘rraﬁon)% ARG o, o]E HlEt o E TA|X Y EXo]EE HHQAE

A wyuss gsig

‘"3 (EMC event mean concentration) % A

T BOD|COD| SS | T-N | T-P | Zn Cd Pb Cu
s

[e)

21

© 2 | 221203 1149|544 | 04 | 003 | 0023 | 0.09 | 0.037
A3 | 67 | 223841033 | 019 | 001 | ND | 0.015 | 0.044
[e)

24
%5

94 | 53 | 254 | 402 | 035 | 0.074 | 0.017 | 0.055 | 0.031

AGHFFEESMO)| 61 | 159 | 596 | 326 | 0.31 | 0.038 | 0.013 | 0.054 | 0.037

(24 : mg/L)

T BOD|COD| SS |T-N| TP | Cu | Zn | Cd | Pb

[ A 351
A$- 2 9 [611] 638 351|029 | 008 | 0.066 | 0167 | 0.094
733 11 317|399 | 24 | 028 | 0.035 | 0.005 | 0.014 | 0.058
OA™ | 24 |99 [129]105 | 65 | 015 | 0.011 | 0.007 | 0.049 | 0.087
395 6 483|157 | 76 | 022 | 0.003 | 0.01 | 0.035 | 0.044
AGHFFEE(SMC) | 9.0 |385| 325 | 500 | 024 | 0.032 | 0.022 | 0.066 | 0.071




(91 : mg/1)

T BOD | COD| S5 | T-N | T-P Cu /n cd Pb
730
PRI
7352 51 | 543 | 638 | 655 | 031 | 008 | 0.07 | 0.153 | 0.069
%3
oA | 254 69 | 104 | 109 | 64 | 011 | 0.037 | 0.002 | 0.005 | 0.006
455 122 | 109 | 827 |1591| 0.74 | 0.021 | 0.003 | 0.043 | 0.017
AYYFEE(SMC)| 81 | 578 | 525 | 9.62 | 039 | 0.046 | 0.025 | 0.067 | 0.031

<E 4-21> #E5EEsE ¥ XN9YEs (YR Y)

(&9 : mg/L)

T BOD |[COD| S5 |T-N | TP | Cu | Zn | Cd | Pb
7}o
R A
-2 [ 128 (801 | 104 | 78 | 03 | 0.09 | ND | 0.07 | 0.066
353
OA- | 7244 | 141|572 | 72 [332] 039 | 0013 | 0.015 | 0.063 | 0.034
45 | 101 | 466 | 269 |1086| 050 | 0.136 | 0.011 | 0.102 | 0.061
AGBFFE(SMC)| 123 | 61.3 | 67.6 | 7.35 | 040 | 0.080 | 0.009 | 0.078 | 0.054

<E 4-22> R/IEYESE ¥ NYYRESE(AMSAER)

(9] : mg/L)

T BOD |[COD| S5 |T-N | TP | Cu | Zn | Cd | Pb
R &1
A2 | 75 | 59 | 679 | 473 | 018 | 027 | 0.053 | 0.166 | 0.072
33
OAQ | 723$4 |183 | 445 | 1547 | 567 | 033 | 0.011 | 0.009 | 0.057 | 0.121
4S5 | 105 | 97 | 1572 | 1228 | 0.94
AYHFFE(SMC)| 121 | 67.7 | 1266 | 756 | 048 | 0.141 | 0.031 | 0.111 0.097
T

F) A4 B 59 - FEF ARTF flo] EMCE APy ste] Azt i 2 ded



TE BOD|COD| SS |T-N| TP | Cu | Zn | Cd | Pb
291
I A4
%2 | 105 | 453 | 463 | 425 | 013 | 011 | 0.056 | 014 | 0.033
743 | 38 | 26| 115 | 3.04 | 005 | 0.015 | 0.002 | 0.012 | 0.004
OA% | Z4$4 | 31 | 22| 211 | 011 | 009 | 0009 | 0.007 | 0.031 | 0.026
45 | 36 | 101 | 119 | 617 | 0.08 | 0.036 | 0.116 | 0.189 | 0.058
AYYFFE(SMC)| 53 | 480 | 227 | 339 | 0.09 | 0.043 | 0.045 | 0.093 | 0.030

rr

O BE 7} EXo]48 A YHHEEGMO) B #2H5(COV)E YERH Aotk

=]

<E 4-24> EX|0|EY XdHAsE 2 COV

(F9 : mg/L)

T BOD|COD| SS |TN| T-P | Cu | Zn | Cd | Pb
wUE | SMC | 61 | 159 | 596 | 3.26 | 031 | 0.038 | 0.013 | 0.054 | 0.037
OFFEAIY | cov | 060 | 058 | 0.81 | 081 | 035 | 086 | 0.88 | 0.70 | 0.18
SMC | 90 | 385 | 325 | 500 | 024 | 0.032 | 0.022 | 0.066 | 0.071
COV | 024 | 054 | 075 | 049 | 027 | 1.08 | 134 | 1.03 | 033
SMC | 81 | 578 | 525 | 962 | 039 | 0.046 | 0.025 | 0.067 | 0.031

YA
COV | 046 | 085 | 071 | 057 | 083 | 066 | 155 | 1.15 | 1.09
01723 SMC | 123 | 613 | 676 | 735 | 040 | 0.080 | 0.009 | 0.078 | 0.054
ZAX
o CoV | 017 | 028 | 057 | 052 | 025 | 078 | 090 | 026 | 0.32
SMC | 121 | 67.7 | 1266 | 756 | 048 | 0.141 | 0.031 | 0.111 | 0.097
AFAEE
COV | 046 | 042 | 040 | 054 | 083 | 1.30 | 1.02 | 069 | 0.36
SMC | 53 | 480 | 227 | 339 | 0.09 | 0.043 | 0.045 | 0.093 | 0.030
FA

Cov | 067 | 077 | 072 | 075 | 038 | 1.09 | 117 | 092 | 0.73

) COV(coefficient of variance) = EFHA}/H




M4z EX|0|8Y HIMRY REEN 1E 77

7k B8 SMCE ths 13l YeEhl 1o, EX|0]-88 SMC 542 th&3%
2t

= BOD, COD, SS

BOD2] SMCE 5.3~12.1mg/Le] HHZ Hlw g v X5 Hola glon, EX]
ol & FrIdE HolA gt

COD ¥ S59] SMC= 747} 115.9~67.7mg/L, 22.7~126.6mg/L] ¥ Ho|x
Ao, AsAEzAA 7MY =2 =S HERITH

s TN, T-P

T-N9| SMCE 3.26~9.62mg/L9] W& Ho|il glom, JAA oA 71 &2
FEE UEHITE o] ofrt® A ol Aol WEo| S E 22g7]l &%

T-P2] SMC= 0.09~048mg/L2] ¥ S Holx 9lth

" 534(Zn, Cd, Pb, Cu)

AV T84 Zn, Cd, Pb, Cu®) SMCe 717} 0.043~0.141mg/L, 0.009~
0.045mg/L, 0.054~0.111mg/L, 0.030~0.097mg/L] =M NS e ATk T84

< HwA Agate s 2 FaAPgA 52 55 YU, ol= AFsAt &3]

Al 5fZ<ol ek v|= EPAY] v 34 FE7]5S YER Ao
o 24} g TE5% CdF Cud) 4% tiFEe] EXo]-8o|A] =t Ambient life

L
:
Z
a
N,
FN
o
BN
i
ol
K
X2
o

criteria®



<E 4-25> EA| ?FFET0 e US EPAS O|% F& 7|&F
. AT RS Ambient life criteria(ug/ L)b
(mg/L as CaCO3)|  (1g/L) Threshold® Mortality"
50 - 20 50-90
Cu 100 - 35 90-150
200 - 80 120-350
50 10 3 7-160
cd 100 10 6.6 15350
300 10 20 45-1070
50 50 150 3203200
Pb 100 50 360 820-7500
200 50 850 1950-17850
50 - 380 870-3200
Zn 100 - 680 1550-4500
200 - 1200 2750-8000
Ni - 134 - -

) a US. EPA &85 F27IF
b EPAS] 284, @77t &5

c 7P R Sl 7P 0 Al AFEE fdEhe v

d 7P R oA 50%2] QA o Abg

A 7P I3 AR APES frddle sk

A& : Schueler, 1987
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SMC(mg/L)

SMC(mg/L)

SMC(mg/L)
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T BOD|COD| SS | T-N | T-P | Zn Cd Pb Cu
olmlEXY | 619 |161.6| 6042 | 331 | 32 | 0385 | 0136 | 0.543 | 0.378
GEFARY | 1061 (4553 | 3840 | 592 | 28 | 0381 | 0260 | 0.785 | 0.836
AR 11004 | 7199 | 6531 | 1198 | 48 | 0573 | 0312 | 0.834 | 0.383
TUAY 1501|7461 | 8232 | 895 | 48 | 0970 | 0105 | 0.952 | 0.656
piR-=h=1 1532|8587 [ 16050 | 959 | 61 | 1.781 | 0391 | 1412 | 1.226

FA% 634 (5794 | 2740 | 409 | 11 | 0513 | 0547 | 1.120 | 0.367

<E 427> ZAX| oMol B 2H# ckelel Bl

(491 : kg/ha/yr)

24 s BOD | COD TP TN
EreE 2741605 |61.9~153.2]1616~858.7] 11~48 |33.1-1198
. 1821236 | 245590 | 236~1302 | 5-54 | 32~147
AHE21(2002) (719) 6 | ) @) (86)
. 402 i 33 8.03
Whipple et al.(1976) " |(292~5L1)] (201~310) | (1L1~55) | (69~9.1)
1701 76.7 183 84
Cemola et al.(1979) | 730 47005 | (5a8~84)|  ~ (11~51) |(329~179)
. 1460 088 617
Sonzogni et al.(1980) | 0 —999)| - © |040~131)] 5.0~73)
Wanielista et al.(1981) 460 50 - 201 84
FIMZE1983) | 686~1916 | 84~339 | 113~259 | 15~26 | 1.1~410
U5-47(1984) 831.1 319.7 690.6 - -
Aol 9)(1991) 854.1 2701 | 1264 | 320 157.0
BIIA(1992) 7702 1507 | 227 562 453

# 2]-8(1995) 929.0 313.6 388.7 7.60 49.98
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model o z] & =
(£ /sed) & z 2o
6:8 ~02 16 7 9
6x12 018~037 6~12 7 13
8x12 04~046 12~14 10 14
8x16 05~08 15~24 10 18
8x18 054~10 17~30 10 20
8x16/8x16 | 0.81~183 25~55 10 40
8x18/8x16 | 0.81~19% 25~59 10 0
8x18/8x18 | 0.81~2.03 25~61 10 4
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dp = 579 A (kg/m)
o - 20 D (kg/ m)
d = Ao} & 28] 47(m)

n = 29 & (kg/m)
Ao M Fof Fw B P2 -] ol A% %2 A E83h BASF W
REEe] vl ek As= §1o1 085~0959] Fto] Unbd o ofgHrk A
AZES] ARSI AHS %3494 A< A7 fsto] 129 2710 wE

O %
47
’%%ﬂ%‘“ XV“WOM bs (Ef?} v""~r°ﬂ ek 7o) =27] ‘:‘«4 TEE O

] - =
__d_l-"_-::'; o
i - ___r"'
Es - — —— —— -‘l): - . -
L e /;
ot g / /
Wb % 7 ;
- F F)
i [
5 /
T 40 f ¥
AL r
[ 1. y -"'
i i -
ol II .-_-
kA 20 +
d '] s
__..--r'ff - |
R e . R
1] 2 4 80 B 100 120 40 160 160 200

FEPIA ., micrans

<33 5-12> M7slgtE MMM 252 /A 37| 2%



9] E%7} 20mg/Lel T A FUEE7} 50mg/LY) B, 60

HA "t} <™ 512>04 B, 0 o)) A4 zhe EE 14
o] 885 94T & 3Uth 10T (59 E%= 0.999)7} 0.8989] -
90| frHo] Uehle e&EE 1.2m/holt
et e A= 150m olske] 25 AAsk=t a2 o]A] Xelnz,
N3] AsiMe CPI #23217F 81 v 344 Y 4 Qioh

o
i
i

i)
ko
frl
ofr

D

4
-’
2

7

i
N
-
ol
ofr
e

=)
£ o
L4
rlo
o
2
tlo

D = 42% (5.15)
D = Z19], 09~24 m Alo]9] 3t 7}A o} itk
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<33 513> HTEA

Stormceptore| &

F8 EA

w|59]

<% 5-14>
Stormceptor2| 27X

<E 5-14> Stormceptor 82 ZUEZ Zo 29

o O
52 [

JollA19] Stormceptor?] A ZUEIH Z}o|t}. TSS9
AAZEL 527~87%019, £ Q9] AATEL 432~9% ATk

Az Fa Stormceptor - — g—fpig xﬂﬂﬁT%N(%) -
wf&%ﬁi‘g;on STC 900 87 9 3 11
Moot STC 1200 9 82
gmo Park, STC 1800 76 6 5
City 0121 Eedrrtr:lonton, STC = 8o

2t5. : Stormceptor. 2002.
<) TPH : total petroleum hydrocarbons



7}) Stormceptor®] i
Stormceptor<= In line Stormceptor, Series Stormceptor, Submerged Stormceptor,

Inlet Stormceptor® -2 Z47te] 542 v 2t
(1) In line Stormceptor

Y3 HAES AAT F A= WEF A X o|th AF-8H- 3400~27000L0]H,

(2) Series Stormceptor

Series Stormeeptors Hli & v ol 285 M, AF-8-F-& 40,000, 50,000,
60,000L°]t}. Series Stormceptor= T 712] StormceptorZ FAAET, 3 WA
Stormceptorts §UHFE BAAE AL S, §39 o Ave 3 WA
Stormceptor®] AFEZ Fe{E UL, A Auke 5 WA Stormeeptord] AFEE
EHHEdth

(3) Submerged Stormceptor
Submerged Stormceptore &5, 37}, A3 =2 A9 F #=27) AE

Aol AL AFEHELS 3400~27000L0| ™, 8714 FF £ Apo]=7} QlTh.

(4) Inlet Stormceptor

Inlet Stormceptore= A& A4, st F4F 22 F& w70l F&HH,
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[Inline Stormceptor] [inlet Stormceptor]

<%l 5-15> Stormceptore| 78

1 Stormeeptor®] 714 2 A&7
Stormceptor®] E&E 27 B AAEFS o E9 2k

<¥E 5-15> Stormceptor?| Z&of| w2 HFEZF

AFZ 27 |Down pipe 273 NAE A AFEHF| F AFEH
Model
(m) (cm) AL (®) (8)
4501 12 15.2 1274 326 1779
900 18 15.2 2124 950 3604
1200 18 15.2 3200 950 4671
1800 18 15.2 5465 950 6939
2400 24 20.5 4389 3180 9320
3600 24 205 9146 3180 14063
4800 3.0 254 13167 3441 19150
6000 3.0 254 17245 3441 23227
7200 3.7 30.5 20558 4009 28088
11000s 3.0 254 26675 10588 42374
13000s 3.0 254 34830 10588 50528
16000s 3.7 30.5 41626 11564 60256




Stormceptor®] oA AFEE FAFZFS down pipe F7A0l Wt 2HH
o #lo19f Eol= EF 203em= A, frE77F 9T B 257t B) W
o, & 228cme] FF7HAE FRlol FHrETE AFEE FUAE T Atk €

= 7

2 5o 9o 97 Yurs 2o s92 7FE] AxkE 4 gk

<¥ 5-16> 7o e AFFE

LFT9] STC 450 STC900-7200 STC11000s-16000s
(cm) (m'/sec) (m'/sec) (m'/sec)
25 5.7 10.2 159
51 15.6 286 442
102 43.6 81.3 126.0
15.2 80.7 151.5 235.3
203 125.7 237.0 369.5
254 177.5 337.0 526.7
305 235.9 450.5 706.2
381 334.7 645.3 1015.7
45.7 445.7 868.5 1372.5
53.3 568.0 11194 1776.3

o frAde Xl%]
Stormceptor?] 2 H=d AATE AFEHl HdEo] Bl whet A2 Aad
Q

°
o A1 ‘ﬂEE P AMEZ Zpo|7} AR, Ltz oz d 13]9] fAdY o

N

ARE F97F F 7399 15%0 23S o FAH2E A, feledEdo]
ZHAL u= 4] FAFYE dsteof itk

ARES ol Qo2 Ale Yh 7)1 S(dipstick) S o]&3te] A 4= glon, AL

o] Zloj7k <3 517>9] ZolE 2] FAES xﬂﬂﬁﬂ—roﬂoﬁ gtk frAHEE A @Y
9227 15.6cm)= 53ll, I E2 outlet riser pipe(Z73 6lcm)E 53l
T FUYAAE o]gst] AAIE Inlet Stormceptor Z ATFES]  In-line

Stormceptor®] 73-¢- fFA#EE U7 BREHA] o, thitE Stormeeptore] 73



<E 517> A 228 Wez: ANE Y

Model AHE Zlo
450i 200
900 200
1200 250
1800 375
2400 300
3600 425
4800 375
6000 450
7200 375
11000s 375
13000s 375
16000s 375




1. AKX 9| EX[0]

Zo] W2 NP LYEZ FEEAS A9 HEH, BOD, COD, SS, T-N, T-P

[ )P ate)
T

&3 3

=

71A

=

O
R

Hepil ey, 54 (Zn, Cd, Pb, Cu)9]

=
=

(first-flushing)

53~

1
L

FETEMOE A1 H, BODS SMC

RyE
[¢}

Ao}

of

FEE Uehigon), Exol4d 2 93

o
T}. COD ¥ S5¢] SMC= 2+t 115.9~67.7mg/L, 22.7~126.6mg/Le] *H4

121mg/Le] 9= BlwF] b

&
or

)

A

= 32

2M 7 =& FEE YEITE TN SMC

Hola glom, AR el 71 3

0.09~0.482

2 9 FAPAN £L BEE Ueh)

Ly
a

Hol1 glon, A5}
6~9.62mg/L2] |
™, T-P2] SMC
v A A=

=
=

=
=

Uelith $54(Zn, Cd, Pb, Cu)2] SMC
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T
.

& A5 £l 9

Hl, °]

H=
A

A%

12]A1d = o]

*

O =
=T
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MEAGMEATL. 1995, T$5FHES AR,

AEAANEATY. 2001 "FHE vFH A HeoE 2 AT AL}
S EAFTAL 199%. 'FHHAY FEAEEYE AL 3o B AT
SFHEAFAL 199, "HAY $5RFE o shgAmste] B3 AT
SN AT, 1997 "EAIAG v AdY FEet AT
SR YH AT 1998, "EPAY v A et AT
AN AT, 2000, "HIHLAAY AL ok

PAAAE THEAATFA 2000 TFFAEATAE ARV A(I),
FHAAE S EAATA 2001 "EA A AT Vs BEE A =

AN HE

FAAAE THGAATA 2001 "SFHEALAE AA7E ATH(IV),
S 19%. MMIHL A ZAFATANE Hald

BB > &= 1995, TRBHIEH o) T % (R ke i)
APHA, AWWA, and WPCF. 1992. Standard Method for the examination of water
and wastewater. 18th Ed. APHA. N. Y.

ASCE. 1991, Manual and Report on Engineering Practice No.62. American
Society of Civil Engineers

Guo,CY., and Urbonas, B.R. 1995. Special Report to the Urban Drainage and
Flood Control District on Stormwater BMP Capture Volume Probabilities in
United States. Denver, Colo.

International Erosion Control Association. 2002. Stormwater Quality specialist
Review

Jandel Scientific Co., 1994. SigmaPlot User’s Manual.

American Society of Civil Engineers. 1998. Urban runoff quality managenent.
Mecalf & Eddy. 1991. Wastewater Engineering treatment-disposal-reuse, 3rd Edition
NJDEP. 1994. Wastewater Engineering treatment-disposal-reuse, 3rd Edition
Novotny, V., and Chesters, G., 1981. Handbook of nonpoint pollution; sources and



management, Van Nostrand Reinhold Co. N. Y.

22. Pitt, R, and McLean. J. 1986. Toronto Area Watershed Management Strategy
study. Humber River Pilot Watershed Project. Final Rep., Ont. Ministry
Environ., Toronto, Ont., Can.

23. Schueler, T.R. 1987. Controlling Urban Runoff : A Practical Manual for Planning
and Designing Urban Best Management Practices. Metro. Wash. Water
Resour.Plann. Board, Washington D.C.

24. Schueler, T.R. 1994. Watershed Protection Techniques: a Quarterly Bulletin on
Urban Watershed Restoration and Protection Tools. Center for Watershed
Protection, Silver Spring, Md., 1, with permission

25. Stormceptor. 2002. The Stormceptor system technical manual

26. US. EPA. 1983. Results of the Nationwide Urban Runoff Program. Final Report,
Water Plann. Div. Washington,D.C.

27. US. EPA. 1986. Methodology for Analysis of Detention Basins for Control of
Urban Runoff Quality. EPA-440/5-87-001, Washington, D.C.
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32. Vladimir Novotny and Harvey Olem. 1994. Water Quality Prevention,
Identification, and Management of Diffuse Pollution. Van Nostrand Reinhold

33. Walker, W.W.1987. Phosphorus Removal by Urban Runoff Detention Basins.
Lake and Reservoir Management:Volume III. North Am. Lake Manag. Soc.,
Washington. D.C.

34. Wiegand,C. et al.1989. cost of Urban Quality Controls. In Design of Urban
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7/14 0M 7/14 1Al 7/14 2A1 7/14 3M 7/14 4Al 7/14 BAl 7/14 6A 7/14 TAl 7/14 8Al 7/14 9A|

Time (hr)

(1) TUE ojrhEA ]
= BOD, COD, SS

A5 BODEEE 5.6~334mg/Le] HAE BYor, 27| $47E5Y

=7t vl =9kt COD9} SS

BODS} A1

T
L

Bt

=
=

&<t 247} 245~1209mg/L, 22.0~107.0mg/Le] =

< 747} 0.03~1544mg/L, 0.16~0.67mg/L2] FEH



Zn,
A} 554 Zn, Cd, Pb, Cuts -FAME 52t 242t 0137~0.165mg/L, 0~
0.147mg/L, 0.057~ 025mg/L 0.016~0.039mg/Le] F=HE HeEtlileH, /=
& Hstet F dHdS UEA asith

d
o
£ -
a S
@ £
~ ~
Q E
8 5
a
o
o
0 0
0 50 100 150 200
Time(min)
BOD ——COD SS ——Q
25 0.25
20 1 0.2
3
245 | 1015E
T £
I— 10 | 4 01 \E
=z <]
1
Fos 1 0.05
0 0
0 50 100 150 200
Time(min)
T-N T-P ——Q
0.5 0.25
0.4 1 0.2
d -
© 0.3 4 015 €
E £
ﬁ; 02 r 101 3
Kio
0.1 [ 4 0.05
0 0
0 50 100 150 200
Time(min)
Zn Cd —=—Pb Cu ——Q

<FI8-2> 2rfETe 2Y=2 RESH(XLE olEXY)
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2 G=FAAY

= BOD, COD, SS

79235 BOD, COD, SS 55+ 2H7} 7.4~285mg/L, 20.4~142.0mg/L, 10.
0~520mg/Le] WS HAow, Hlud 27] $-7rE5olr 12 =5 U

. FALTN), FA(T-P)

FAPEEet FA49 908 747} 362~20.00mg/L, 0.33~1.14mg/L9] 5
A Bilow, 27 $RETdA ed=2 =7 = Uehsith

® F5%(Zn, Cd, Pb, Cu)

ZAE T4 Cd, Pb, Cus AR B2F 47 0.0~0.02mg/L, 0.013~
0.092mg/L, 0.080~0.419mg/Le] F=H S el At

Of

&

d
()]
E
175}
»
a
o
o
a
o
i
0
0 50 100 150 200 250
Time(min)
BOD ——COD SS
25 1.5
20 1 1.2
I R R aGGEEEEEEE PP EEEEEEEE 093
E E
Z 40 f-m A e 06 &
- -
5 1 0.3
0 : 0
0 25 50 75 100 125 150 175 200 225 250

Time(min)
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Time(min)
Cd —=—Pb Cu

= BOD, COD, SS

SAMEESE BODEEE 5.6~75.7mg/Le WS oy, 53] 2794/
FollM =2 FEE Btk CODSt SS= BOD9} AR rE254S B, 4+
APEE 72} 27.8~854.0mg/ L, 21.0~710.0mg/Le] FEH S HATh

98 Hyon 7] $5iEFodA A e FEE Eggu}_

ZAY 8% Zn, Cd, Pb, Cus A B 242 0.0~0.02mg/L, 0.0~
0.029mg/L, 0.024~0.121mg/L, 0.024~ 0209mg/L9] FERHE UEdIth
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ZANY $5% Zn, Cd, Pb, Cus AP 52 42 0.0~0.152mg/L, 0.0~
0.164mg/L, 0.0~0.281mg/L, 0.029~0.05Img/L2] F=H S LeRhIT)
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0 25 50 75 100 125 150 175 200 225 250
Time(min)
BOD —— COD SS
0.4

0 25 50 75 100 125 150 175 200 225 250
Time(min)
Zn Cd -=—Pb Cu

6) AFsA=ZAY
55357 TS ot AZo] ol FolAA] Ragor, 234 AEA] AP

= wAs
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6) g

= BOD, COD, SS

3P E BODEEE 34~364mg/Lo] 9IS HEoH, 27] $4FE5
A =2 52 Yl glth. COD9}F SSE BODS} fALSE 2 EAS HYom, 79

/\}Aol%o yd i

N
iS5
7
R
§
&
o
53
(€]
&
g
~
=
lo
fr
1
o
Ho
ft
=
32
aw

FeAPEE Rt A9 FUL2 747 211~18.07mg/L, 0.16~048mg/Le] FLH

9g HYov 2] $5REFAIN MY B fE5EE B

ZAME 84 Zn, Cd, Pb, Cu® 39AME 52t 242 0.0~0.193mg/L, 0.028~

0 25 50 75 100 125 150 175 200 225 250
Time(min)
BOD ——COD SS
20
16
<
o
E 12
&
= 8
7
g
0
0 25 50 75 100 125 150 175 200 225 250
Time(min)

T-N T-P
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Time(min)
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25

Cd -=-Pb Cu

Zn

(Z< 2, 2002.10. 5)

o

i

AR FAPEeEA 64

2002. 10591

T
.

PAR-Y,)

5+

4r-—--—-—----—
K
2

AEEV ||ejuiey

10/517A 10/518A] 10/519A| 10/5 204 10/521A]
Time (hr)

10/5 16A|

10/5 154

[ 9] BEXo]-8E HIH
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(1) LEEolIEAY

= BOD, COD, SS

9-APdE<t BOD 2 COD v+ 72} 0.1~267mg/L, 7.9~703mg/Le] M S
Hnom, 7] Z4A vl fEFE7t 39T SS TEE 30.0~1450mg/Le] W
AE Uehhlon, f=9 wstel AR B3 et S w59 9axe
g 3ol oA sk

AP ER F -4} F2 717} 356~8.03mg/L, 0.25~059mg/Le] F=H 9
£ B4k

® ZF4(Zn, Cd, Pb, Cu)

ZAVE F54 Zn, Cd, Pb, Cue 3-9AME &<t 242 0.031~0.134mg/L, 0.0~
0.063mg/L, 0.037~0.171mg/L, 0.004~0.066mg/L2] FE=H S YERR oM, &
& Wskel 2 FHES UehlA &t

150

2 120
o
E —_
®» 90 =
2 S
a =

60 E
3 5
a
° 30
o

0 ‘
0 25 50 75 100 125 150 175 200 225 250
Time(min)

BOD ——COD SS ——Q
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- ---------- 02
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Time(min)

50

25

Cu ——Q

Cd -=—Pb

(2 d=5FAAY

= BOD, COD, SS

4$-APdE<t BOD, COD 55% 27 64~21.4mg/L, 13.1~156.2mg/Lo] M S

How Hn

&

B SS 69~125.1mg/L2]

1.13mg/L9]

7} 042~20.73mg/L, 0.17~

s

|

o

Mo

9%

» Z5E(Zn, Cd, Pb, Cu)

Zn, Cd, Pb, Cu= Z-9-AMd &<t 242} 0.010~0.125mg/L, 0.008~
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0.090mg/L, 0.036~0.175mg/L, 0.031~0.180mg/Le] F==H S Yehiith
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A=< BOD, COD, SS
9=

Holow,

&=} 03~19.6mg/L, 183~111.5mg/L, 20.0~

27] 9525 WA Be BES BT,

SAPEE S A9 FAe 247 511~829mg/L, 0.16~054mg/Le] FEH S

= i‘}i‘:}.

Z 15~
B TE3

pra /\].q] A}

Of

2(Zn, Cd, Pb, Cu)
%34 Zn, Cd, Pb,

0.145mg/L, 0.024~0.402mg/L, 0.014~0.o98mg/L4 TEHYE eI
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Kio
01 | 103
0 F———— 0
0 25 50 75 100 125 150 175 200 225 250
Time(min)
Zn Cd —=—Pb Cu ——Q

<FIE-10> Z2?RET 222 FESESEYXY)

7$-A15<} BOD, COD, SS 55 217 4.0~17.8mg/1, 13.8~159.8mg/L, 8.0~

How, 27] $rE5iA Hlud 12 w55 H3th

B 449 AL 47} 443~16.63mg/L, 0.11~047mg/Le] =W

o, 27] $4fE5oIA Had Fe sEE Bl

)
i
b

ZAE $54 Zn, Cd, Pb, Cue 73-9AME &< 22} 0.0~0.287mg/L, 0.0mg/L,
0.0~0.114mg/L, 0.031~0.085mg/Le] F=H & eIt

g
S —
@ <
2 €

- ~
a E
S 5
a
o
M

0 25 50 75 100 125 150 175 200 225 250
Time(min)

BOD ——COD SS ——Q
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Kio
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Time(min)
Zn Cd -=—Pb Cu ——Q

L

<#aE-11> FLREST SHBY RESHBYNY)

(5) AEAER

= BOD, COD, SS

$-AH359r BOD, COD, SS s=& 27 41~18.6mg/L, 30.8~112.0mg/L, 40.
0~1200mg/Le} M S HAoH, 27 $5FEFFAM vl £ 58 HY

BV A9} e 42 0.71~6.77mg/L, 0.13~0.30mg/Le] FEH S

%(Zn, Cd, Pb, Cu)
ZAE 34 Zn, Cd, Pb, Culs B9-AME B9 212} 0.063~0.79%mg/L, 0,033~
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0.077mg/L, 0.084~0.207mg/L, 0.030~0.134mg/Le} =S Yepd o, §&
& wstel & A4S VERIA ettt

BOD, COD, SS(mg/L)

T-N, T-P(mg/L)
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(6) FAH

= BOD, COD, SS

39-APdE<E BOD, COD, SS F&w 247} 47~15.6mg/L, 12.7~782mg/L, 3.0~
0.0mg/Le] MAE HAoH, 27| $fEFdA vlas £2 55 Hiltke &
AA(T-N), FRUT-P)

AP A4} FR1E 47 212~652mg/L, 0.05~021mg/Le] FEH S
£ B4tk

® 334 (Zn, Cd, Pb, Cu)

AN S5 Zn, Cd, Pb, Cus AP &< 2442} 0.043~0.174mg /L, 0.035~
0.110mg/L, 0.067~0.239mg/L, 0.018~0.060mg/L2] F=H91S UYehiith
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(1) TL=IFEAY

= BOD, COD, SS

35APdE<E BOD, COD, SS &%+ 22} 3.0~16.6mg/L, 13.1~488mg/L, 12.0~
540mg/Le] WIS BileH, 27] $fEael Hud £& 55 B

. FAL(T-N), E9(T-P)

BAPEES 449 9 47} 033~3.9%mg/L, 01~044mg/Le] FEH
£ Bion, 7] $REFAA HuE gL 55 Bith

® ZF4(Zn, Cd, Pb, Cu)

A} 54 Zn, Cd, Pb, Cu® 3-AMS &<t 22} 0.000~0.075mg/L, 0.0~
0.012mg/L, 0.0~0.043mg/L, 0.0~0.076mg/Le] E=HE Uepdlon, &%
Hgtol 2 FEAS UehiA skt
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/L)

Q(m*/min)

0 25 50 75 100 125 150 175 200 225 250

Time(min)
Zn Cd -=—Pb Cu ——Q

= BOD, COD, SS

7352353k BOD, CODEEE 217} 3.8~9.3mg/L, 10.6~25.8mg/Le] HAE H
Aom, 7] $rREFAA HlA L FEE HAth SSE 10.0~400mg/LY] &
ERSE Biler, $89 sEMEle e Wit mARE Ade HAth

n FHA(T-N), FA(T-P)

FAPESE T2 F98 247t 0.0~15.0mg/L, 020~0.14mg/Le] FE=H
£ B4t

" F3F<4(Zn, Cd, Pb, Cu)

A} 54 Zn, Cd, Pb, Cus 79AME &9t 42 00~0.02mg/L, 0.0~
0210mg/L, 0.0~0.041mg/L, 0.0~0.090mg/Le] FE=H S YeRH At
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<®33-16> ZRES SHEY RESH(LEFANY)

(6) F2
= BOD, COD, SS
F9-APdEet BOD, COD, SSsE& 217 24~140mg/L, 6.7~91.4mg/L, 7.0~



19.0mg/Le} WS HAoH, 27] $-FRIETAM vud £2 =5 B3

. FANTN), F2A(T-P)

BEAFEQE 2420} 918 247} 0.70~4.65mg/L, 0.02~0.08mg/LS] FEH

of

£ Bk

%34(Zn, Cd, Pb, Cu)

ZAVWE 54 7Zn, Cd, Pb, Cus Z$AME B9 242 0.0~0.066mg/L,
0.01mg/L, 0.0~0.063mg/L, 0.0~0.032mg/Le] F=HAS YeRfATh
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Time(min)
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4

(1) TL=OHEAY

= BOD, COD, SS

A8t BOD, COD, SSe&w 77 29~162mg/L, 6.3~1245mg/L, 10.0~
380mg/Le] WS HAoH, 27| $FRETAM vud & =5 Btk

. FANTN), FA(T-P)

AP TR} F9L 47} 0.0~6.84mg/L, 0.11~1.01mg/Le] FEH S
£ Bion, 7] $REFaA HuE 5L 55 Bith

® 334 (Zn, Cd, Pb, Cu)

AN S84 Zn, Cd, Pb, Cux= A % 42 0.0~0.143mg/L, 0.0~
0.020mg/L, 0.028~0.137mg/L, 0.005~0.066mg/L2] FE=H S YJeh3lon, f&
& Wskel 2 A4S yehlA sttt
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<FIE-19> Z?RET LYEE FESE(ZLTOITEXR|Y)

39-APEE<t BOD, COD, SSE== 247t 37~164mg/L, 9.2~35.6mg/L, 3.0~
17.0mg/Le] WS HATh

" FALTN), SAT-P)

AP Et FAAe} F902 747 04~150mg/L, 0.13~0.26mg/LY] F=H 4
£ B3tk

» $F4(Zn, Cd, Pb, Cu)

A} 8% Zn, Cd, Pb, Cus A & 242 0.0~0.033mg/L, 0.0~
0.018mg/L, 0.0~0.082mg/L, 0.031~ 0117mg/L91 TS eI
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B —~
£ 1 0.15 €
[ £
- {o1 E
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T-P Zn —=—Cd Pb ——Q

= BOD, COD, SS

7-$9-AM383t BOD, COD, SS 5w 217t 54~24.8mg/L, 5.7~113.0mg/L, 3.0~
200mg/Le] MHAE How, 7] $rfrETolr Hlad £ =5 B

m FHA(T-N), FA(T-P)

F9APEE TR} FUL 47 446~1031mg/L, 0.10~029mg/Le] F=H

" $F4(Zn, Cd, Pb, Cu)
2V 84 Zn, Cd, Pb, Cu® AN &< 242} 0.0~0.298mg/L, 0.0~
0.012mg/L, 0.041m0.099¢/1, 0.0~ 0072mg/ o FEHSIE YEhidlen, = ¥



B} 2 4BYS UERRA gtk

0.25

(Vw/ o
Yo}

0.1
1 0.05

(1/6w)ss ‘a09 ‘aod

300 350 400 450 500

250
Time(min)

100 150 200
BOD —=—-COD

50

SS ——Q

0.25

(nw/ )0

Yo}

0.2
1 0.05

4I.
o
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
t
|
|
|
|
|
|

20

(1/6w)d-L ‘N-1

100 150 200 250 300 350 400 450 500
Time(min)

50

——Q

T-P

T-N

0.25

N
o

(Vw/ o

[Te)

.
o
T

300 350 400 450 500

250
Time(min)

150 200
Cd -=—Pb

100

50

——Q

Cu

Zn

20



I

195

4

4) THA

» BOD, COD, SS

A3 E3t BOD, COD, SSE%E 242t 9.0~24.6mg/L, 26.6~322.0mg/L, 46.0~
95.8mg/Le] WS HATh

" FAL(TN), SAT-P)

AP Et FAAe F902 77} 0.99~10.14mg/L, 0.10~1.16mg/Le] E=H
95 Hok

" F34(Zn, Cd, Pb, Cu)

?Jhﬁ } F8% Zn, Cd, Pb, Cu= 9AME 52t 242t 0.000~0.085mg/L, 0.0~
0.038mg/L, 0.007~0.148mg/L, 0.028~0.067mg/Le] F=H91S UYehiith
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Q(m*/min)

0 50 100 150 200 250 300 350 400 450 500
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Zn Cd -=—Pb Cu ——Q

(6) ASA=Z

= BOD, COD, SS

39-APdE<t BOD, COD, SS F%=w 217t 12.0~244mg/L, 134~825mg/L, 98.
0~364.0mg/Lo] HAE HATh

= FANTN), FA(T-P)

A9APEEE F A4} FR1E 77} 341~8.62mg/L, 0.27~0.39mg/Le] TS
£ B3tk

® 334 (Zn, Cd, Pb, Cu)

ZAHNY 345 Zn, Cd, Pb, Cue -9AFS B<F 22} 0.000~0.033mg/L, 0.002~
0.015mg/L, 0.004~0.052mg/L, 0.094~0.168mg/Le] F=H91S YehiIth
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<#1E-23> YPRES 2HEN RESH(NSATEAY)

= BOD, COD, SS
A9 PFEe BOD, COD, SSeke 01~62mg/lL, 44~504mg/L, 4.0~
36.6mg/Le] MHE HAoH, 7] $5FEFdA Hlud & s Yepiich
" FAL(TN), (TP
AP EEE TR} FUL 247 0.001~028mg/L, 0.01~034mg/Le] F=H

S

_?4

ft
b
v

" $3%(Zn, Cd, Pb, Cu)
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= BOD, COD, SS

7F$-APdE<t BOD, COD, SSexv 72t 33~7.6mg/L, 27.2~64.8mg/L, 6.0~

Hojow, 27| Il vl

=
=



% 7Zn, Cd, Pb, Cu® Z5AMS B
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A

BOD, COD, SS

4$-APdE<r BOD, COD, SSEEE 22 9.7~25.6mg/L, 98.2~157.4mg/L, 48.0~
352.0mg/Le] HHE HATh

FTAL(TN), F(T-P)

FAPEEr FAL9) F918 247t 321~38.25mg/1, 0.17~256mg/L2] FEH

A5 HAom, 7] frEFollA vl 2 FE5 HArh

%34(Zn, Cd, Pb, Cu)

ZAVE T84 Zn, Cd, Pb, Cux Z5AME &<t 247 0.0~0.172mg/L, 0.0~
0.013mg/L, 0.017~0.070mg/L, 0.0~0.220mg/Le] F=HHS YeRfATh
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Management of Nonpoint Pollution by Reducing
Storm Runoff

So far, the management of water pollution has been focused mainly on the
post-treatment of point pollutions such as urban sewage and industrial waste
water. Considerable improvement has been made to the water quality and the
reduction of pollution. However, this post-treatment oriented policy has no
countermeasures for non-point pollution that occupies considerable portion of
water pollution. Moreover, increased impermeable rate accompanied by
urbanization changed the characteristics of storm runoff. It added to the damage
from flood due to rapid storm runoff seen from the water volume aspect. Seen
from the aspect of water quality, it caused the water quality to be deteriorated with
the runoff of various polluting materials into the water body along with the storm
runoff. Therefore, immediate action shall be taken to properly control the storm
runoff to reduce the risk of flood by rapid storm runoff and to improve the water
quality.

The review on the runoff characteristics of non-point pollution materials by
storm runoff showed that BOD, CDO, SS, T-N and T-P featured the first-flushing
effect, showing relatively high concentration in early-stage storm runoff, however,
the heavy metal(Zn, Cd, Pb, Cu) showed no meaningful significance with the
first-flushing effect and storm runoff tendency. Another review on the Site Mean
Concentration(SMC) of non—point pollution materials according to the use of land
revealed that the SMC of BOD was in relatively low concentration in the range
of 5.3~12.1mg/L, no meaningful significance by the use of land. The SMC of COD
and SS ranged from 1159~67.7mg/L. and 22.7~126.6mg/L, respectively, and
showed the highest concentration in motorway. T-N SMC from 3.26~9.62mg/L
and highest in commercial areas and T-P SMC from 0.09~0.48. Heavy metal (Zn,
Cd, Pb, Cu) SMC featured relatively high concentration in motorway and parking
lots, which seems to be caused by the vehicular traffic.



The analysis on the effect of reducing non—point pollution by existing rainwater
runoff prevention facilities revealed that the rainwater pumping station’s reservoir
can be utilized as the storm runoff treatment facilities for the reduction of
non-point pollution materials. The result of storm runoff precipitation test showed,
on the whole, relatively precipitation characteristics. 12 hours of precipitation was
sufficient to remove 60~90% of suspended solid. In order to utilize the pumping
station’s reservoir to remove non-point pollution materials, the storm runoff must
be stored/precipitated for at least 12 hours and the upper portion shall be drained
out first followed by properly treated lower portion. When examined the runoff
characteristics of general receiving reservoir and infiltration receiving reservoir,
the runoff volume in general receiving reservoir increased in proportion to the
increase of rainfall while the runoff volume in infiltration receiving reservoir
remarkably decreased compared to general reservoir. Little runoff was found in the
rainfall volume under 20mm. Considering that the non-point pollution materials
have high pollution in the early-stage storm runoff, the infiltration receiving
reservoir 1s expected to reduce considerable amount of non-point pollutions. To
build a foundation for the management of storm runoff to reduce the non-point
pollution, the management plans for the rainwater runoff in cities and industrial
areas that exceed certain scale shall be established first. With the management
plan carried out, the restriction on the storm runoff shall be implemented after
building the foundation for non-point pollution control. Therefore, it is important
that the self-governing communities and carriers recognize the importance of
storm runoff control and make efforts to reduce the pollution from storm runoff.
Since the characteristic of pollution material runoff by rainfall shows relatively
high pollution concentration in early stage runoff and more than 80% of the entire
rainfall are 20mm and below in Korea, the storm runoff treatment facilities for the
reduction of non-point pollution may be designed to cover approximately 20mm
rainfall. It will be able to treat more than 80% of the entire rainfall and contribute
to reduce considerably the non-point pollution burden in appropriate drainage area.

However, when establishing the storm runoff treatment facilities in certain area,



Abstract 209

the geomorphologic peculiarities, hydrographical and hydrological characteristics as
well as the climate and applicable technologies must be taken into consideration
when determining the scale of the facilities. Moreover, the peculiarity of Korean
climate, which has more than 70% of rainfall in summer, shall also be considered
when selecting the storm runoff treatment technology and designing the facilities.
There are many types of storm runoff treatment facilities applicable to each local
peculiarity. In Korea, where the use of land is limited, the size of land required for
the treatment facilities shall be the main consideration in selecting the location.
Generally, the urban areas where wide area is usually unavailable, adopt
infiltration facilities that occupy relatively small area. Especially, the appropriate
measures are needed to enable the control of non—point pollution by supplementing
existing manhole and to improve the rainwater pumping station’s reservoir to
make it possible to treat the first flush non-point pollutions. The installation of
apparatus type facilities such as Stormceptor, Stormfilter and Swirl/Vertex needs
sufficient preliminary study in terms of their effectiveness in peculiar climate and
geographical features of Korea. Compared to urban areas, rural areas have more
earth/sand runoff and periodic maintenance is more troublesome. Therefore, rather
than infiltration or apparatus type facilities that require much maintenance works,
the rural areas shall adopt multi-purpose retention reservoir, artificial wetland,
vegetation waterway and filtering belt that require wide area but easier
maintenance. When building new towns, appropriate measures shall be taken to
limit the town's impermeable area ratio in certain level to prevent the rapid change
of runoff features by the increase of impermeable rate, and to install infiltration
facilities to control the increased runoff after the development. For the control of
non-point pollutions, preliminary efforts to remove the source of pollution shall be
made along with the installations of storm runoff treatment facilities. The efforts
to remove the source of non—point pollutions in urban areas can be made through
the periodic cleaning of cities, inspection/cleaning of manhole and rainwater
irrigational facilities, dredging the bottom of detention reservoir and installation

of storm runoff blocking slope in construction areas. Future studies shall focus on
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the understanding of non—point pollution runoff features and quantification of its
effect on the water quality. For this, model site shall be selected to analyze the
water quality and water quantity according to the storm runoff and water
discharging system all the year round, and the concepts set forth in this report,
various storm runoff treatment facilities and rainwater pumping station, shall be
embodied to understand the efficiency of each facility and finally to develop the
storm runoff treatment facilities that are customized to the characteristics of

Korean climate and geographical features.
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