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Summary

The Jeju Special Self Governing Province established 11 off line large scale
retention ponds in order to prevent floods after 2007. The reservoirs were mainly
designed to prevent floods yet also serve as large scale settling retention ponds
that reduce non-point source pollution and help lower the level of pollutants
discharged downstream during rainfall by allowing the pollutants to first settle.
The study aimed to examine data collected from a field study on four cases of
pollutant leaks that occurred in August and September, 2012, in HanCheon
Retention pond, which is one of the 11 off line retention ponds. The result
showed the reduction of SS concentration, turbidity, COD, NH3-N, NO3-N,
potassium permanganate consumption with 31.7 %, 40.2 %, 80 %, 33.3 %, 25 %
and 47 %, respectively, as the outflow of No.l HanCheon Retention pond flowed
to the third section from the first section of the retention pond, indicating that
when outflow occurs in the No.l HanCheon Retention pond, the level of
pollutants flowing into the stream can be lowered. Particulate in the retention
pond were observed to settle differently depending on several factors such as the
location of the retention pond, antecedent precipitation and rainfall intensity;
however, they were all immediately settled in the early stage, a phenomenon
known as discrete settling. Moreover, the study was conducted in order to
calculate pollution load after an inflow into HanCheonl Retention pond and
results showed that BOD, COD, T-N, SS with 266 kg, 4,657 kg, 327 kg, 120,197
kg respectively in 17, September, 2012, and besides in 28, August, 2012 showed
that BOD, COD, T-N, SS with 210 kg, 663 kg, 74 kg, 12,037 kg, which means
pollution load is proportional to an inflow. In other words, the pollutants being
discharged downstream and into the ocean was removed as much as the

pollutants being discharged into HanCheon Stream, owing to the retention pond.



Because the reduction rate fluctuates depending on the opening and closing of
sluices that are installed in the retention pond, further studies upon this matter

should be conducted.
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Table 1. Comparison of non-point pollution sources and point pollution source

Section Point Pollutant Non-point Pollutant
Outout - factory, sewage, sewage - ground, rice field, road,
utpu . . .
disposal, farming, stock farmer Atmosphere fall material and
source
and etc. etc.
- Artificially and Naturally
o - Double'faced of exhaust
- Artificially . o .
) ) function and purification
- Only discharge function .
) ability
- Exhaust point clearness L -
Character ) - Exhaust point indefiniteness
o - Intensive exhaust to specific i . o
—istic - Does diffusion to be difficult,

point
- Collection ease, High efficiency

- Seasonal change being few

effect of the rainfall Receives
and the control efficiency
does not fix

- Seasonal change being serious
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Table 2. Non-point source pollutants and major sources

Type Major source
- Construction Sites, Mining Operations, Croplands,
Sediment Logging Operations, Streambank Erosion, Shoreline
Erosion, Grazed Woodland
Nutrients - Croplands, Nurseries, Orchards, Livestock

(Fertilizers, Grease,
Organic Matter)

Operations, Gardens, Lawns, Forests, Petroleum
Storage Areas, Landfills

- Irrigated Lands, Mining Operations, Urban Runoff,
Roads, Parking Lots, Landfills

Acids and Salts

Heavy Metals - Mining Operations, Vehicle Emissions, Urban

(Lead, Mercury, Zinc) Runoff, Roads, Parking Lots, Landfills

Toxic Chemical
oxic Lhemnicals - Croplands, Nurseries, Orchards, Building Sites,

(Pesticides, Organic, i
Gardens, Lawns, Landfills

Inorganic Compounds)

Pathogens

) : - Domestic Sewage, Livestock Waste, Landfills
(Bacteria, Viruses)

Hed Ak A% AefEs weAdeds 2 A9 Add 3AY A
B 5 oAdvh A9E AdRE ARAA, desA, AR, A9 A 5
°of o, FAY AHRE oAd, i, 2399, SHAAANG, =FA A
g8 Sl lth o] ¥ AeRES AFAA B2 AFAAL vdedee] A
obvst & WAE A FEFEARE 2P TR ndedd FEe 3
FHEL FAC AP wiel FeREF] AGErs vHdd AGGE
St R it e] nide el AgAds AefEelA Ade VIEHeR vx
g xS 7P it



Table 3. Non—point pollution source technology

Non-point pollution source reduction technology

Type

Infiltration type,

Constructed wetlands,
Vegetation type

- Detention type,

Natural Type

Coagulation

Vortex type, Screen type,

Precipitation treatment, Biological treatment

- Filtration type,

Device Type
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Table 4. Effects by non-point pollution treatment facility

Section Effect
- Decrement of water pollution of public waters
Water quality - Reduction of sewerage facility charge
improvement  — Security of rivers maintenance water and dry stream

prevention water

Close water

improvement

- Formation of city view
- Demobilization of natural ecosystem
- City line island reconciliation relaxation

- Recreation

Water quantaty

- Recovery of rivers normal flow

- Security of other water

improvement - Security of ground water
- Security of fire fighting water
- Water circulation functional improvement
Water o ] )
) - Salt infiltration prevention
operation . ) .
) - Vegetation drying dead prevention
improvement . .
- Ground sinkage prevention
Flood - Reduction of city flood damage
prevention - Peek discharge decrement
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Table 5. The Retention ponds facility condition in Jeju city

No. Position Year Area(m®)  Volume(m?)
1 1384-3, Odeung-dong 2010 111,129 472,000
2 1834-12, Odeung-dong 2009 66,249 459,000
3 742, Odeung-dong 2009 7,073 46,000
4 1837-6, Odeung-dong 2009 64,000 293,000
5 San 107, Odeung-dong 2009 31,796 139,0000
6 2870, Ara 1-dong 2009 8,000 24,000
7 402, Hoecheon—dong 2010 2,150 6,290
8 401, Hoecheon-dong 2009 5,100 14,800
9 176, Bonggae-dong 2010 7,240 23,680
10 2548, Hoecheon-dong 2009 2,990 10,500
11 2092, Hoecheon-dong 2010 5,000 13,000
12 2974, Ara 1-dong 2011 11,640 24,000
13 2426, Ara 2-dong 2009 6,860 26,000
14 57, Odeung-dong 2009 10,145 46,000
15 1959, Ara 1-dong 2009 5,249 2,000
16 4057, Bongseong-ri, Aewol-eup 2009 6,505 20,000
17 2149-1, Panpo-1i, Hangyeong—myeon 2010 3,100 11,000
18 287, Nakcheon-ri, Hangyeong-myeon 2010 12,660 44,000
19 1432, Cheongsu-ri, Hangyeong—-myeon 2010 1,270 4,500
20 2535, Cheongsu-ri, Hangyeong—-myeon 2010 6,368 25,000
21  San 19, Wollyeong-ri, Hallim-eup 2008 13,353 30,000
22 4125, Sangdae-ri, Hallim-eup 2010 2,400 4,000
23 37, Handong-ri, Gujwa—eup 2004 13,336 25,000
24 326-1, Handong-r1, Gujwa—eup 2005 5,000 5,000
25 1039-2, Handong-1i, Gujwa—eup 2007 9,796 20,000
26 1766, Handong-11, Gujwa—eup 2006 1,500 3,000
27 2470-2, Handong-r1i, Gujwa-eup 2004 5,000 5,000
28 3344, Handong-ri, Gujwa—eup 2005 1,500 1,500
29 2132-1, Hado-11, Gujwa—-eup 2005 4,701 15,000
30 1130-4, Hado-ri, Gujwa—eup 2010 4,923 13,000
31 1637-1, Sehwa-ri, Gujwa—eup 2004 1,800 2,000
32 157-12, Deokcheon-1i1, Gujwa—eup 2009 8,519 15,000
33 3597, Sinchon-ri, Jocheon—-eup 2010 6,450 20,000
34 1581, Bukchon-11, Jocheon—eup 2010 2,514 9,000
35 151, Hwabuk 2-dong 2010 6,760 37,900

_12_



Table 6. The Retention ponds facility condition in Seogwipo city

No. Position Year  Area(m”’)  Volume(m®)
1 1126, Hacheon-r1, Pyoseon-myeon 2010 32,663 56,589
2 1930-1, Nansan-ri, Seongsan-eup 2010 2,593 6,999
3 828-12, Nansan-1i, Seongsan-eup 2010 2,761 5,832
4  831-2, Nansan-ri, Seongsan—eup 2010 4,300 8,400
5 3193, Susan-ri, Seongsan—eup 2007 12,200 61,000
6  2510-8, Susan-ri, Seongsan—eup 2007 3,240 17,820
7 354, Susan-ri, Seongsan—eup 2006 5,600 22,400
8 2608-1, Onpyeong-ri, Seongsan—eup 2010 6,983 15,210
9 2478-1, Onpyeong-ri, Seongsan—eup 2010 9,643 21,130
10 1304-2, Sinsan-ri, Seongsan-—eup 2010 964 2,410
11  96-3, Sincheon-11, Seongsan—eup 2010 7,599 16,650
12 581, Sincheon-ri, Seongsan—eup 2010 16,040 40,000
13 1959-1, Goseong-1i, Seongsan—eup 2009 30,300 109,080
14  2062-6, Goseong-11, Seongsan—eup 2010 2,870 9,720
15 1595-1, Goseong-ri1, Seongsan—eup 2010 2,860 9,720
16 1357-48, Hannam-ri, Namwon—eup 2010 5,472 12,960
17  1207-2, Wimi-r1, Namwon-eup 2010 3,157 11,478
18 961-3, Hannam-ri, Namwon—eup 2010 3,194 32,776
19 485-2, Hannam-ri, Namwon—eup 2010 2,780 9,730
20  1500-1, Dong-il-1i, Daejeong-eup 2006 33,107 84,350
21 1690, Dong-il-ri, Daejeong—eup 2006 560 820
22 1444, Boseong-ri, Daejeong—eup 2006 400 750
23 328, Illgwa-ri, Daejeong—eup 2006 1,683 4,290
24 1260, Sinpyeong-ri, Daejeong—eup 2006 3,407 6,160
25 470, Sinpyeong-rti, Daejeong—eup 2006 3217 5,500
26 456, Sinpyeong-r1, Daejeong—eup 2006 369 480
27 365, Yeongrak-ri, Daejeong—eup 2010 24,182 144,000
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Table 7. The Retention ponds facility condition in Jeju area since 2007

Total Phase 1(‘08-"09) Phase 2(‘09-"10)
Stream ) Volume ) Volume . Volume
Unit Unit Unit

(1,000m?) (1,000m?) (1,000m”)
Total 11 1,607 7 742 4 865
Hancheon 2 931 1 459 1 472
Byeongmuncheon 4 554 2 185 2 369
Sanjicheon 3 74 3 74 - -
Dogsacheon 2 48 1 24 1 24

_14_
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Table 8. Rain event of over 10mm of rainfall for a day (2012/7/1 ~ 2012/9/30)

. Average
. Rainfall ) )
Event ADD Total rainfall . rainfall Field
duration . )
date (day) (mm) () intensity Survey
(mm/hr)

07/02 2 12.8 11.10 1.15
07/11 8 10.1 5.65 1.79
07/13 1 21.2 5.33 3.98
07/17 3 74.0 13.00 5.69
07/18 0 53.4 16.03 3.33
08/02 14 19.1 16.63 1.15
08/22 19 20.3 5.85 3.47
08/23 0 145.8 16.02 9.10
08/24 0 46.2 13.25 3.49 O
08/27 2 1404 9.88 14.21
08/28 0 165.5 14.98 11.05 O
08/29 0 13.1 6.63 1.98
08/30 0 38.7 9.28 4.17 O
09/05 4 199 7.68 2.59
09/08 2 15.0 415 3.61
09/09 0 40.9 17.87 2.29
09/10 0 12.1 7.22 1.68
09/16 5 193.2 22.88 8.44
09/17 0 206.0 17.80 11.57 O
Mean 3.16 65.7 11.64 4.99

Minimum 0 10.1 4.15 1.15

Maximum 19 206.0 22.88 14.21

¥ ADD : Antecedent Dry Day

2) d7UHE

g AFAe vdedede 54 % AfaRE Hrtety] fste] AFAR #

Re= A fFEFe T A IAFAS FH A 2AFAL AFrE 25
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Fig. 3. Location of sampling site.
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Fig. 4. The front view of the inlet of the first HanCheon Retention pond in

HanCheon (Weir).
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Table 9. Location of rainfall observation station come with in HanCheon basin

(Jeju Water Resource Headquarter)

Branch Posi Position Altitude
Office osition X Y (m)
Eorimok Haean-dong, Jeju-si 152,851 38,559 969
. Gwangnyeong i,

Witseoreum 155,028 35,207 1,668

Aewol-eup, Jeju-si
Harye-ri, Namwon-eup,

Jindallaebat Seogwipo-si 158,556 36,046 1,493
Eoseungsaeng Haean-dong, Jeju-si 151,923 41,003 601
Gwaneumsa Odeung-dong, Jeju-si 158,056 41,797 576
Nohyeong Nohyeong-dong, Jeju—si 152,145 44 561 285
Odeung-dong Odeung-dong, Jeju-si 156,033 47,749 142
Sinjeju Yeon-dong, Jeju-si 153,370 49,461 93
Jeju Cityhall Ido 2-dong, Jeju-si 156,461 50,520 62
Yongdam 2-dong Yongigziidong’ 15455756 5178231 20

,25,



[ Streams drainage area 1

- '%;Wir" & T
5 "_ - ) 9 Sam . '._- - 1 L .'-'!
[ Streams drainage area 2 '*' o & 5 ,"- '?r a:r'.#}!_ /ol
— Thiessen Network Line . Jg® L TE(HT S : BTN 1
e Rainfall Observatory X RN P aciy el o\ A= )
Run "% . ” X e SEN :
i ]- ! s— 4p l g T 2 % Y i “.._'
f #‘d- 'i ’ £ B e ! oy
— £ ~ . Rt s : 8
B g M S e ¥ G I T St
.”T' _', B h A :
i 4.. 3 - My "&( . P
:‘f v | ol B:'- -
; . aff” A3
& ’ ']
P
= 2 - ‘:"e’: +
; ) I
" R fl .°‘: 'i"‘
L)
; “ Y
¥ ® 3
L R o,
= -
- » o
'y

Fig. 6. Thiessen network come within HanCheon basin by rainfall observation

station in Korea(Jeju Water Resource Headquarter)

_26_

J HFstn SAEA

.
)



~

"
D
wo ™ e ,
B K N
T oa o 9 = Z N
—~_n — = 2 = | < < T T
ot X oF Q B I = o
of o < o . W = o|J —~ W
B o I = 44%m o N TR
T S J)) Gy N ZANE o
= r T 1# —_ D o ‘a —
~ w5 =n T ~ = © h ~
ﬁwov% w A Ny B
T N oy . ol o] o F o 2o Ho
R ) w R . 5 oz 2
wogn R AF O =~ m W o Moo E ® =
o of B N ia B M; ) Nr NJ 0 g = o)
= o m o do S = ®
) —_ hy laze] ) v )
T i wiowc;io,m S
~ o B s all X Wm iy Mo 0 = o)) ~oT
Tomon . i s ™ NS Ho I
P‘W | P‘W ~ © ~ —_— ~n ‘UI ,mﬂ ~ J— m MvrT
A i nw:_ifim%
. -— ,.%A —_— -~ NO ~
Y ﬁ o X TR wm = ° T O 5 e © M
op 3K W o) BR 3 - o< ~ MTM = o
) < 5 w Th MU o}/ %b X T o
o T E T o m 2 X oW o & < R S
- B Wodp T MoK o T & R % o &S S = e X
Ug%%wﬂﬂ %%%9am£a‘wmﬂ7.§W%
o B B om T é%wn%wﬂmqemﬂ.g%yﬁ
wir mw o E W w X SO SIS = 507
i R
ol Wﬂﬂmﬁﬂ %ﬂ%%Ayﬂ%mE@]ﬁvu&ﬂ
» C3 glloooz?g% © K =
- ° X a X & o - e E C e =
x = ¥ 3 o S N & M < oE
v =~ ~ o} —_— N UT.C ™ s E_H
‘Nﬂ HmA_H _,i No X0 70 s N Q m BR UTC _ﬂ.yl S \n\.w io MM T O# 1; ]
" ﬂ%ﬂwﬁ% ﬂﬁwzg%@mwﬂ_gqﬁﬂ
o W ok G R T T x5 W E o "OE T
. = AF E A s = S T W o a7 T S Ar
— ,_Imww_ C¢ ,%Al,._’ —~ < 1) ﬁE — Y OW S Ef — —~ —_
o do ) =~ ok o = ) rw m - o o = R X
o B 5% B = T o = 2 - T T ohy
S B o= M o TR 2 > e
) o = .
No = - oo B0 Ty o]
FoAE o
il

AL Ak 94
%7t 48 mg/LA

- 27 -



AlAste] 1141 30 8 mg/L7hA A& #asteh ko]l Srkek 4 thAl S7tet
o] 134¢] 271 ¥EQ 48 mg/L7HA FUhakAh 97t A&HE 1% B9 45
mg/Le FEE FASRAL 1 ol F BAFEHE UFARGVE AR MEH
(25 mg/L) °lstE frAlatith ey 20109 EiE ‘AR 7F BASAE W *
SSel W9l 25 7132 mg/LEtE B ghs RojFEn!?

o] A5 5SS AR e HolFH 7] "gREs 203 NTUR HA=E5o] A
Zholl whet 7asith ZAggko] Z7hek 13419 314 NTUZMA Z71akdTh.

TDSO A7IAEESE A7 fA18 84S ngom As A1 sEE A% 5

Ao An FE olF Aol meh gashs FREe B

Table 10. Summary of inflow stormwater runoff data

Constituent Unit Range Mean SD
NH;-N mg/L 0 - 0.04 0.01 0.01
Mn mg/L 0.014 - 0.044 0.025 0.01
Fe mg/L 0.05 - 0.17 0.08 0.03
Turbidity NTU 39 - 314 15.0 713
SS mg/L 80 - 480 29.50 14.15
EC us/cm 10.16 - 20.97 15.03 3.73
TDS mg/L 462 - 9.62 6.84 1.68
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Fig. 7. Variation of flowrate and pollutant concentration at HanCheon.
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Table 11. Feature analysis of drink water quality of stream flow

in HanCheon

Drink
NO Substantial unit water quality HanCheon
criteria

1 Heterotropoc plate count CFU/mL 100 2,800
2 Total Coliforms /100 mL ND Detection
3 Escherichia coli /100 mL ND Detection
4 Lead(Pb) mg/L 0.01 ND
5 Fluoride(F) mg/L 15 0.41
6 Arsenic(As) mg/L 0.01 ND
7 Selenium(Se) mg/L 0.01 ND
8 Mercury(Hg) mg/L 0.001 ND
9 Cyanide(CN) mg/L 0.01 ND
10 Chromium(Cr) mg/L 0.05 ND
11 Ammonia(NH; -N) mg/L 05 0.01
12 Nitrate(NO3 -N) mg/L 10 2.2
13 Boron(B) mg/L 1.0 ND
14 Cadmium(Cd) mg/L 0.005 ND
15 Phenol mg/L 0.005 ND
16 Diazinon mg/L 0.02 ND
17 Parathion mg/L 0.06 ND
18 Fenitrothion mg/L 0.04 ND
19 Carbaryl mg/L 0.07 ND
20 1,1,1-Trichloroethane mg/L 0.1 ND
21 Tetrachloroethylene mg/L 0.01 ND
22 Trichloroethylene mg/L 0.03 ND
23 Dichloromethane mg/L 0.02 ND
24 Benzene mg/L 0.01 ND
25 Toluene mg/L 0.7 ND
26 ethylbenzene mg/L 0.3 ND
27 Xylene mg/L 05 ND
28 1,1-Dichloroethylene mg/L 0.03 ND
29 Carbon tetrachlroride mg/L 0.002 ND
30 1,2-Dibromo—3-chloropropane mg/L 0.003 ND
31 Total Hardness mg/L 300 3
32 Permanganate value mg/L 10 1.7
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in HanCheon

Table 12. Feature analysis of drink water quality of stream flow

(Continue)

Drink
water quality

HanCheon

unit

Substantial

NO

criteria

Odor

33
34
35

Taste

ND

1

mg/L

Copper(Cu)

color

unit

Chromaticity

36

ND

0.5
0.8 - 85

Anionic surfactant mg/L

37
38
39
40

8.6
0.016

pH
Zinc(Zn)

Chloride(Cl )

mg/L

mg/L

250
500
0.3

44

ND

mg/L
mg/L
mg/L
NTU
mg/L
mg/L
mg/L

Total solids

41

Iron(Fe)
Manganese(Mn)

42

ND

0.3

43

3.07

1.0
200

0.2
0.05

Turbidity
Sulfate(SO, *-)

44
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47
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Fig. 10. Analyse hourly variation of water turbidity in the HanCheonl Retention
pond in HanCheon(8/28, 8/30).

Fig. 11. The front sediment view of the inlet of the HanCheonl Retention pond

in HanCheon.
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Table 13. Feature of water quality of stream in HanCheonl Retention pond
HanCheonl-1 HanCheonl-3
Constituent Unit Retention pond Retention pond Rate (%)
(A) ®) (A/B*100)
pH pH unit 6.3 6.1 -3.2
DO mg/L 799 8.22 29
Temp T 24.2 24.4 0.8
COD mg/L 6.018 1.204 -80.0
T-P mg/L 1.01 1.04 3.0
NH;-N mg/L 0.09 0.06 -33.3
NOs-N mg/L 0.4 0.3 -25.0
Mn mg/L 0.154 0.197 279
Fe mg/L 0.85 0.71 -16.5
Turb NTU 101 69 -31.7
SS mg/L 82.0 49.0 -40.2
EC us/cm 30.5 29.7 -2.6
TDS mg/L 14.28 13.85 -3.0
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Table 14. Feature of water quality of stream in HanCheonl Retention pond

(Drink water quality criteria)

Drink Retention Retention
NO Substantial unit water quality pond pond
criteria 1-1 1-3
Heterotropoc plate
CFU/mL 100 14,000 11,000
count
2 Total Coliforms /100 mL ND Detection  Detection
3 Escherichia coli /100 mL ND Detection  Detection
4 Lead(Pb) mg/L 0.01 ND ND
5 Fluoride(F) mg/L 15 ND ND
6 Arsenic(As) mg/L 0.01 ND ND
7 Selenium(Se) mg/L 0.01 ND ND
8 Mercury(Hg) mg/L 0.001 ND ND
9 Cyanide(CN) mg/L 0.01 ND ND
10 Chromium(Cr) mg/L 0.05 ND ND
11  Ammonia(NHs; -N)  mg/L 0.5 ND ND
12 Nitrate(NO3; -N) mg/L 10 ND ND
13 Boron(B) mg/L 1.0 0.12 0.15
14 Cadmium(Cd) mg/L 0.005 ND ND
15 Phenol mg/L 0.005 ND ND
16 Diazinon mg/L 0.02 ND ND
17 Parathion mg/L 0.06 ND ND
18 Fenitrothion mg/L 0.04 ND ND
19 Carbaryl mg/L 0.07 ND ND
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Table 15. Feature of water quality of stream in HanCheonl Retention pond

(Drink water quality criteria)(Continue)

Drink Retention Retention
NO Substantial unit  water quality pond pond

criteria 1-1 1-3
20 1,1,1-Trichloroethane mg/L 0.1 ND ND
21 Tetrachloroethylene mg/L 0.01 ND ND
22 Trichloroethylene mg/L 0.03 ND ND
23 Dichloromethane mg/L 0.02 ND ND
24 Benzene mg/L 0.01 ND ND
25 Toluene mg/L 0.7 ND ND
26 ethylbenzene mg/L 0.3 ND ND
27 Xylene mg/L 0.5 ND ND
28 1,1-Dichloroethylene mg/L 0.03 ND ND
29 Carbon tetrachlroride mg/L 0.002 ND ND
30 1,2-Dibromo-3-chloropropane mg/L 0.003 ND ND
31 Total Hardness mg/L 300 7 6
32 Permanganate value mg/L 10 18.7 8.8
33 Odor - - - -
34 Taste - - - -
35 Copper(Cu) mg/L 1 ND ND
36 Chromaticity color 5 6 7

unit

37 Anionic surfactant mg/L 0.5 ND ND
38 pH - 58 - 85 6.2 6.2
39 Zinc(Zn) mg/L 3 0.014 0.010
40 Chloride(Cl ) mg/L 250 6 6
41 Total solids mg/L 500 120 8.3
42 Iron(Fe) mg/L 0.3 3.27 2.03
43 Manganese(Mn) mg/L 0.3 0.089 0.050
44 Turbidity NTU 1.0 78.10 59.30
45 Sulfate(SO, 2-) mg/L 200 3 ND
46 Aluminium(Al) mg/L 0.2 5.19 3.31
47 1,4-Dioxane mg/L 0.05 ND ND
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Table 16. Total precipitation amount of originate in the upper basin(Retention
pond) of the HanCheon basin

Drainage area(11,054,703 m?)

Date Total rainfall Total Precipitation
(mm) Amount (m®)
2012/08/24 2,140 6,180,595
2012/08/28 2,410 6,640,395
2012/09/19 3,170 8,964,460

,41,



WH FEE2 "ot Ao dAFFd dE FE5F T FehudM 44

12
3
>
rol
N
N

FHoE FEE TEES 2 2 296 %9 595 %, 56.7 %= 89 28¥ 0] 7}t
FEES R FEES AP weh B FEPol g 2 Aol
89 24 W FAFA%I AAAY A

28} 77kl = Ao ApmFIL

o
it
o

Ll
kT
£,
A
1
o
o
e
&
N
=
N
=
o3t
iIN)
32
[

any
(oe)
o,
[\
o0
me,
=
©
i
—
B
e,
=2
rlr
Ho
e
it
o,

Table 17. The rate of flow of rainfall runoff from the upper basin(Tamna Bridge)
of the HanCheon basin

Total Precipitation Runoff of HanCheon Runoff Coefficient

Date Amount (m’) () (%)
2012/08/24 5,956,491 1,761,992 29.6
2012/08/28 6,228,503 3,705,789 595
2012/09/17 8,381,700 4,756,355 56.7

T AFAY 7 FHFSE S8 Al AFA ATl AAEH FRSA
FAYPEE)E ‘Kindsvater-Cater’ @] Weirs 2o o ¢ &}
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Table 18. Inflow runoff volume of HanCheon Retention pond

Date Rainfall HanCheon 1 HanCheon 2 |
(mm)  Retention Reservoir (m?)  Retention Reservoir (m’)
08/23-08/24 560 128,905 15,375
08/27-08/28 600 183,768 33,387
09/16-09/17 810 467,000 148,000
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Fig. 12. Hourly variation of inflow rate in HanCheon Retention pond.
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Fig. 13. The flow of outflow and pollulant(2012/09/16 ~ 2012/09/17).
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