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Runoff Characteristics and Non—point Source Pollution Loads
from Cheongyang—Hongseong Road
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Abstract

Nowadays, the importance of non—point source pollution treatment is being emphasized. Especially, the easy runoff characteristic
of highly concentrated pollutants in the roads makes the circumstance more complicated due to impermeability of roads. When
the pollutants flow into steam it could make water quality in stream worse and it also causes a bad influence in the aquatic
ecosystem because the effluents of rainfall-runoff may contain indecomposable materials like oil and heavy metals. Therefore,
we tried to figure out the property of non—point source pollution when it is raining and carried out an assessment for the property
of runoff for non—point source pollution and EMC (Event Mean Concentrations) of the essential pollutants during this study. As
the result of the study, the EMC was BOD 5.2~21.7 mg/L, COD 7.5~35.4 mg/L, TSS 71.5~466.1 mg/L, T—N 0.682~1.789 mg/L
and T—P 0.174~0.378 mg/L, respectively. The decreasing rate of non—point pollutant in Chungyang—Hongsung road indicates
the maximum decrease of 80% until 5 mm of rainfall based on SS concentration; by the rainy time within 20~30 minutes, the
decreasing rate of SS concentration was shown as 88.0~97.6%. Therefore it was concluded that it seems to be possibly control
non—point pollutants if we install equipments to treat non—point pollutants with holding capacity of 30 min. It is supposed that
the result of this study could be used for non—point pollutants treatment of roads in Chungyang—Hongsung area. We also want
to systematically study and consistently prepare the efficient management of runoff from non—point source pollution and pollutant
loading because the characteristics of non—point source pollution runoff changes depending on different characteristics and

situations of roads and rainfall.

Key words : non—point source pollution, EMC(Event Mean Concentrations), effluents of Rainfall—Runoff , sediments of roads,

characteristics of rainfall, pollutant loading
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o2 HZ7F e 540l 2

o FAFAT F A3 3032 2ASleH, H
I 37312 bt 200093 Ha 23312 dehd &
2006 0.2 ZAFEIQITE, 7 RS AR A3k 5
mm ©]8k9] 447t 7H¢ Wekom, 30 mm o] A9
B oR ARtk 53] 10 ARl 2001 d R
201010l A9 wokal, A9 w7 vehhs
BFE Btk ela ARV - Ha, HA, B E
ARG A3}, AREE A #HaA= 69.0 mm, HAA=
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K
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e /
LSS Ly “\\. U
S o) 95—t
Sh AL =
~ ) L5 ( 75 A 7
Fig. 1. 37O AKX A
Table 1. 2A{8= o uhy
2 = =4717] A |
pH pH METER(pH-12P) M FH
DO DO METERAQUA-DO2) M F H
BOD BOD INCUBATOR oY F ©
SS Chemical balance SS filter unit Fe|M7 HES0IH
COD Water bath A KMNOq4
TN Optizen 21200V SaaeH
T-P Optizen 2120UV ST (otAaT=HIAERIH)
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22.25 kme] 3l FHA-L 178,000 m* & FAFE Qe 749
A - TR FHED S 8 =2 WA
I} 9 ARE gl Age A9 30 mm A-E
2o 5340 m’o® yehtow, A BaEge
12,282 m’= ZAFE QT
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Table 2= HY—3d3F T2 ZF-9APS o 1hE BYE
3 3dytolr, dm(Date), 717195 (Antecedent Dry
Days, ADD), &7+$%(Precipitation), 7+$-*&A17F
(Runoff duration), ¥ 7974 %(Average rainfall
intensity) 52 YERNITE 7} Eventd] 7A71U5+= 4~
16%20]9, 4932 6.5~29.0 mm, Z$4E] MAE
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4 5% (EMC. mg/L) & A}

YEHS 733
s ol &3t M
QAEAL] Hapg A Al o] 8HE e 9EAe] T
PEEHAEE, S EMCE &219H, 4] 13 o] ZUH
& A7E o] g3to] APFELh EMCE AAl Z-9-A14A17k
TAIZE 53 F28 WA 74 298] s A 74
FEFOE o] ARk 4= glom, v e Aol 3
I FE AP Al T8 o] &H AL 9tk ¢1714 Cb) 9
Qtru®) & 79 ALAIRE tol] Uidt Qe Frot 75
& ongitt

EMC— Dischargedmass during an event _

Dischargedvolume

T
/0 C(t) » QTRu(t)dt
T

0 QTHu (t)dt

' Area ADD Precipitation Runoff duration | Avg. rainfall intensit
Site Event Date (m?) (days) (ngm) (hn) ’ (mmvhr) ’
E-1 10/07/02 9%1.5 5 6.5 1 6.50
W1 E-2 10/07/16 9%1.5 4 29.0 5 5.80
E-3 10/08/10 9%61.5 16 145 3 483
E-4 10/07/02 1,287.0 5 6.5 1 6.50
W2 E-5 10/07/16 1,287.0 29.0 5 5.80
E-6 10/08/10 1,287.0 16 145 3 483
E-7 10/07/02 520.0 6.5 1 6.50
W3 E-8 10/07/16 520.0 29.0 5 5.80
E-9 10/08/10 520.0 16 145 3 483
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Site Event Date TSS BOD COD T-N =P
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

E-1 10/07/02 2458 17.1 257 1.408 0.031

Wi E-2 10/07/16 210.8 88 12.6 1.246 0.304
E-3 10/08/10 217.0 12.1 16.0 1.824 0.378

= 2245 127 18.1 1.493 0.238

E-4 10/07/02 466.1 17.3 26.7 1.789 0.293

wo E-5 10/07/16 89.5 94 123 1.377 0.3%9
E-6 10/08/10 107.9 10.0 14.2 1.689 0.338

= 221.2 12.2 17.7 1.618 0.330

E-7 10/07/02 114.0 21.7 354 1.517 0.385

W3 E-8 10/07/16 936 52 75 1.525 0.174
E-9 10/08/10 106.7 109 18.8 1.682 0.367

= 104.8 12.6 206 1.575 0.309

TS5(mg/L) BOD, COD{mg/L) T-N, T-P(mg/L)
Fig. 2. ZAIX|HY RITIEE A sTY
edE FEHE  fEEErEE=(Event Mean TRE gJ3te] P HjH A A 71xAT At

Concentrations, EMC) #t5& Table 3 YeRJSIT)
BODS] EMC % 5.2~21.7 mg/Le] ¥$E YRSy,
COD= 7.5~35.4 mg/L, TSS+ 71.5~466.1 mg/L2]
Ho2 yepddh =3 T-N3k T-Po Ao 7=
0.682~1.789 mg/L¥} 0.174~0.378 mg/L2] W= 1}
1 glgleh AR A ow mRexe] 998 EMC 3
Bl A7 (Lee et al. 2008) &} +AFsE k& YEh 2 Stk
ARkA o & EMC #b Rl gleh gk vepiar glom, -
2 M gifel & JES T AR HAeHE A9t
Wt oyl & A5 2 AR LR A W

EMC #& Kol= 23S Btk

e tiEEel B i {2 Wl v edd wiEE e
£ SS& 45~931 mg/L, COD+= 40~931 mg/L, BOD&
48.6~153.4 mg/L, T-N<& 0.1~19.6 mg/L, T-P=
0.2~25.1 mg/L W2l 2o Z YepstTi(e] £ 2005, 7
9] 2005, = 9] 2004).
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So Ssodt

Table 4. =2 =2 2 dH|Fd2H ol & EMCs

(&% mg/L)
Reference COD &S T-N T=P
(NCHRP 2001) 114 142 1.83 0.40
(Wu et. al. 1998) 70 283 225 0.43
(Legret 1999) 103 71 230 -
(Barrett et. al. 1995) 126 131 1.03 0.33
Pollutant Loading Per WatersshedArea(mg/mz) = AEARIF] gsiA] AEsHith

EMC(mg/L) < Q(m?)

2
golw A gu] 9984 Balek 4y A3}E Table 59

drealm®) A2 Gepggon, Beps eqma nag agane
Table 6 YeRHITE AR ] E2H7] tfn] 24 F
)_a} 2= goimA ] 9EA Haleks el 9o s 2214, TSS7F 568.7~1,740.3 mg/m®, COD2]
w, 4 101]* S5 EMColl A8 AA &) F8  FF 59.4~301.3 mg/m E ehgor, ZeAbdE oo
T FgAHOZ tpro] APgHT) o)Y$t Fele BE Balke SS7} 318.0~751.8 mg/m?, CODE] A9 25.6
H A AE o] oJs| o1 47 Ao A7t o] AR ~171.4 mg/m*= VFEbst
G 712 A7t it At A g &43 4 gk
Pollutant Loading Per RDT(mg/m? « hr) = 35 H-SMHt E2o| H|IE RN XHEE /st &
EMC(mg/L) X Qm*) A1 3) Ed "o}
Area(m?) « RDT(hr) - - Al TR L] BN vl TR 2 E o]
Qe eiEdo] 27] 7ol 3 wL FER §EH7]
2] 32 AP Fekg A AE vehglom, EMC  S8s WERIZ] whell 27] el it e = Aol
O 42F D ERUAY 29ASAS Dol e ARSI F-FHL A SAL AR A, o
t}. 93714 PDT (hr) & F$AEAES oJv]sic), weha 7947} 340 @%@3& 357t 0101741 Ao, 75
B AFoE FF-247 ERA FE2HE 2982 RI%a= 5 mm oJske] -7k 7 woker, 30 mm o)
o] R3S WAY 9 AEA N3y} Fox|EA G 9 o] 741 wWgkth 53] 10d 21 2001 d K.tk 20103
Table 5. ZAIHAK|IZ S| BX jb] RQASE Hajak AN
ste | Event Date 1SS, BOD. coD N P
(mg/m?) (mg/m") (mg/m?) (mg/m") (mg/m?)
E-1 10/07/02 504.1 36.4 54.7 3.00 0.07
Wi E-2 10/07/16 833.2 345 497 493 120
E-3 10/08/10 1,0425 583 767 8.77 182
oo 7999 355 60.4 557 1.03
E-4 10/07/02 662.8 24.6 380 254 0.42
W E-5 10/07/16 4240 448 58.5 6.53 170
E-6 10/08/10 619.4 57.3 81.7 9.70 194
=y 568.7 402 504 6.26 135
E-7 10/07/02 1,1183 2133 347.2 14.88 377
wa E-8 10/07/16 17272 9.2 1384 28.16 321
E-9 10/08/10 23754 2432 4182 37.46 8.18
oo 1,740.3 184.2 301.3 26.83 5.05
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Fig. 3. AKX X | LAESZE P52k v
Table 6. ZSAMAE QAEA 23512F AY
Site Event Date TSS BOD COD T-N =P
(mg/me-hr) (mg/?) (mg/?) (mg/nP) (mg/rr?)
E-1 10/07/02 5241 36.4 547 3.00 0.07
Wi E-2 10/07/16 166.6 6.9 99 0.99 0.24
E-3 10/08/10 3475 19.4 256 292 0.61
g 346.1 20.9 30.1 2.30 0.31
E-4 10/07/02 662.8 246 38.0 2.54 0.42
W2 E-5 10/07/16 84.8 9.0 1.7 1.31 0.34
E-6 10/08/10 206.5 19.1 272 3.23 0.65
o 318.0 176 25.6 2.36 0.47
E-7 10/07/02 1,118.3 2133 347.2 14.88 3.77
W3 E-8 10/07/16 3454 19.2 2717 563 0.64
E-9 10/08/10 791.8 81.1 139.4 12.49 2.73
o 751.8 104.5 1714 11.00 2.38
TsS{mg/m?-hr) :;'mg?:':f"l)ﬂ lm?l;lT;-l;wrl
Fig. 4. ZAX|Eof| w2 ZA2AMYE 2@ 2X 2512 H|W
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Fig. 5. Z<&f| e T2 H| 22 sko #st
©HEE B, AT A e AEE B Z$-ol= 5 mmiE 890 m'e Aelahd & Aoz yepto
. ™, HgsHA Zirﬂﬁ‘ aefste] 10 mm 495 A4 4
JP-FATE B0 S A AP AT, AR L b Pl 1780 m'S Melsh @ Zlow 2abgih
AP 7S] T L AR O B0 MBS HP-FA 29 B9 A @R At A% 9 2
Fig. 5ol JepiSIth Ff—8A7F S22l 5 mm 7 A7 Z-gA17tel whE BR @l E ol thgh w e WSt
Sedo] it g Ay, W-1249] SS 57 97.6%, < Fig. 60 YEhHSIth JF—E47 m2elM e W-14]
W—227 82.2%, W—3717] 88.0% o142 #a&5 et 2] A%, 30 el SS %71 97.6% Ol”ﬂ Ards
U1 9 548 Btk =3 10 mm Aol dist 7 b oz Lo W—24142 208 el SS 5571 94.3%
B3 W-24% 97.6%, W—3A7 89.4% o’de] as ool AasS veRfa Qlom, W-3 W e 205 Yol
& UEha e Zﬂii Z*PHS’JIE} olgfgt FE5H L SS L7} 87.5% ©13e HAasS yERyaL Qv
735 Al oM 9] Ae-frEarel thet Al o] &% At web 80% o<l vl @@= e At dojuby] o
A 71EARRE E8 7FsE Zlo® Alsdh ol Y- 7 E2oA= 30 Wlell A2l 7Fsgt vlH
upebA -3t EEelA 9] v e 9= 5 mm 2 HeAldel gk &8 APgste] AA|girhd vH e
7 W7bA SSE 7 oE A 80% oV e s A=Al thgh Aloj7t 7 Ao wkenh 5k A
& Ukl 9o, 5 mmel dg Agbe sl gegol APgEY, 2ol o] QlRje] g M v
HlR e Aol Ut Ao} FFed o BebErh TR Fod 4olth AN Ao A%, U7 Ael=t o)

50 um ©]3F= 3ok & A o7 ke n obyslA 27
a7 f18liM= 20~30 m] 7 oJ1}7] = o] g3}
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50 w-1X|H 500 50 w-2X]3 200
—8—-B0D 450 ——coD 800
40 - cop 400 40 BOD 700
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- - 500
'EEE 30 - 00 ‘? 30 -
E g E s00
g 20 3 3 2
“ 3 Y 400 g
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150
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50 =0 | 15
" P— e * &
o 1 0 a T T T T T T — T 0
5 10 15 20 30 a5 50 5 10 15 20 30 60 120 180 240 300
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w-3%E|H
50 600
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500
40 A BOD
——35
- b 400
E 30 -
é b 300 .?
< w
g 20 | @
=@ t 200
101 ) . - 100
T ——
0 0
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Time(min)
Fig. 6. ZAlZtof e T2 H| =23 =k Y3
o] A2 E ot H]ﬂi"ﬂ FoE Y S Ao 0.682~1.789 mg/L¥} 0.174~0.378 mg/Lﬁl HAS
HEth T2 R85 9742 50 m 018k JFHLNE 7} e QUG webA] ol2f gk EMC gk 3§ S2 1]
= H- o 5 = o =
zl DW]‘?JXFEEH %%#, ZIEAEES A FE e HodEds Aztslr] 1 Al e] A @Xl Al F8

Zsto] FAASS sh= Zlog deA Qluk(e] 9, 2005).

4. 4 &

e T ATA5E Bela thash 2tk
1) £ AFtelA EMC 243} BODE 5.2~21.7 mg/L,
COD+= 7.5~35.4 mg/L, TSS 71.5~466.1 mg/L2] ¥
9= Vet Ee T-N# T-Pe A$ol= 77t

2)

3)

F7ZARE 48 7 9lE AoR Al
TR AHESe] 344 9 s sl F8t
2k AP sl A7) TSS 568.7~1,740.3 mg/m?, COD
59.4~301.3 mg/m*Z VEREOH ZF9APE 9
aF2ke- SS7F 318.0~751.8 mg/m”®, COD2] 4% 25.6
~171.4 mg/m*Z ZAEglom, SSO| 79 HAT &
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