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Study on the Improvement of Water Quality by the
strengthening of T-P effluent standard for

Environmental Facilities in Paldang Basin
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Jeong, Won-Gu  Han, Young-Han Rim, Jay-Myung

Abstract

The influences on water quality of each river by effluents from environmental facilities
located* in 14 unit watersheds of North—- and South-Han River, and Gyungan—cheon were
analyzed. Also, the water quality modeling for study area was carried out to analyze the
improvement effect of water quality by the strengthening of T-P effluent standard of
environmental facilities.

For the calibration and verification of model, water quality data and effluent loading
calculated for 2006 were used. Data of low water period were used for calibration, and
normal water period for verification. The results of calibration and verification were well
matched with the real water quality dataset of revers. Also, the validity of the results were
estimated using RI(Reliability Index) method.

When the T-P effluent standards for environmental facilities were strengthened, T-P
concentrations were predicted to improve from 0.025mg/#¢ to 0.023mg/ ¢ in the outlet
location of North-Han River, from 0.056mg/ ¢ to 0.040mg/ ¢ for South-Han River, and from
0.233mg/ ¢ to 0.146mg/ ¢ for Gyungan-cheon. Also, the T-P concentrations of tributaries
including  Jojong—cheon, Dal-cheong, Sumgang, Chungmi-cheon, Bokha—-cheon,
Heuk-cheon, and Wonju-cheon were predicted to improve from 0.063mg/¢ to 0.010mg/ ¢,
from 0.091mg/ ¢ to 0.053mg/ ¢, from 0.199mg/ ¢ to 0.100mg/ ¢, from 0.168mg/ ¢ to 0.148mg/ ¢,
from 0.186mg/ ¢ to 0.105mg/ ¢, from 0.019mg/ ¢ to 0.013mg/ #, and from 0.822mg/ ¢ to 0.236mg
/¢, respectively.

IIE  Qualko2 2H, BF5, Y72 AH, HFT 59 JlF FE, FANA
Keywords : QualkoZ? model, Paldang basin, Environmental facilities, Strengthening of
T-P effluent standard, Improvement of water quality
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Map of study area

B Ao dE 200095 @A 847 224}
AFFell A wFe d el wE WRFYe 1
FEAS A FPFAE QUALKO2E S o1&
sto] A gstFom[2], dedde JFS T84
o7 BA% £ e Bd F5& #1359 Table 1
of vEb wle} Zo] 7+ elementd Z7]E 500m=E
AA AT %%i A ERTFA T EREY B2
98 17+-& & 55kmeo|v, Reachs+ 8710, #
oA F= 157HE TAHJY AdHS F
35.5kmel Rdy F7+& AASte Reach 57, &
edde 13z FAEAY. =3 Fege %

352km T7Fe] dFHO] thste] mda 43
3R o Reach & 517H, g FAW 9 A
I JE Hedde] = MR FAHAH
23. TEIAT ¥ SEAT gt
(1) /A=

QUALKO?2 ‘jfﬂoﬂ}‘ib 2] ) 2 (2)o] vERA
ue} o] 7t sk ik vé‘?ﬂ} FAlel g
YAF(EEAF, FEAF, T4 74]—?, FAAF) 7}
QT gtk g 28 guot oJHE 4
T 284 A5 &S 98 FELAFT T

TE ST

- 126 -



A9 H G AN 25 7]
BH7N 2N QA NF

Table 1. The result of segmentations in the Pal-Dang watershed[2]

Basin Watershed Dl(sktfr?)ce Nliericbk;r Ejggzrt Point source
Main watershed 23 4 46 10
Nort.than Sub stream ‘ Jo—Jong cheon 32 4 64 5
rver Sum 55 8 110 15
Main watershed 104 18 208 26
Dal cheon 81 10 162 19
Sum gang 57 7 114 15
Won-Ju cheon 75 1 15 3
Sout.than Sub stream Cheong-Mi cheon 46.5 7 93 9
nver Yang-Hwa cheon 16 3 32 2
Bok-Ha cheon 20 3 40 7
Heuk cheon 20 2 40 4
Sum 352 51 704 35
Gyung-An Main watershed 35.5 5 71 13
cheon Sum 35.5 5 71 13
Total sum 443.5 64 389 114
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Table 2. The generation & discharge loading

by the sourcel2]

Generation loading

Discharge loading

Source
BOD(%) T-N(%) T-P(%) BOD(%) T-N(%) T-P(%)
Living system | 93523.4(17.2) | 23,154.1(15.8) 2,509.4(7.1) | 19,276.4(14.5) | 10,549.3(13.1) | 1,011.9(12.9)
Livestock system | 321,554.6(59.3) | 77,804.5(53.1) | 29,708.7(81.9) | 34,570.2(26.0) | 20,204.0(25.0) | 3,023.3(38.5)
Industry system | 82,633.1(15.2) | 17,973.4(12.3) 1,824.2(5.0) 4,067.0(3.1) 3,836.1(4.8) 140.5(1.8)
Land system 43984.7(8.1) | 27,212.7(18.6) 2,149.6(5.9) | 74,108.2(55.8) | 45,837.2(56.9) | 3,627.0(46.2)
Landfill system 66.4(0.0) 151.9(0.1) 1.3(0.0) 0.6(0.0) 1.9(0.0) 0.0(0.0)
Farm system 826.1(0.2) 155.9(0.1) 44.8(0.1) 831.6(0.6) 157.0(0.2) 44.6(0.6)
Sum 542,588.3 146,457.5 36,288 132,854.0 80,685.5 73473
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Table 4. The range of the hydraulic coefficient applied for model[2]

Basin Reach Number a b c d
North—Han river 8 0.1541~0.3195]0.2868~0.5016|0.1014~0.4921| 0.3550~0.5201
South—Han river 51 0.0004~0.8114| 0.0507~0.99 | 0.0693~6.1178 | 0.0000~0.6723
Gyung—An cheon 5 0.0021~0.3759 | 0.2204~0.8625 | 0.0160~0.8057 | 0.171~0.6078

Table 5. Relationship between flow rate and delivered loading for each watershed[2]

Watershed BOD T-N T-P Watershed BOD T-N T-P
Gyun|Relation|L=485.03Q"™|L=919.59Q"|L=52.43Q"%| Yang - | Relation| L=158.91Q"®| L=287.66Q"|L=11 51Q"®
“An| R 0.59 0.77 0.60 Hwa | g2 0.59 0.83 0.84

A b 0.75 0.69 0.67 A b 1.09 1.03 118
Gyun|Relation |L=384.34Q""'|L=413.32Q""|L=20.22Q"" Jo- Jon Relation L=77.78Q"" | L=200.16Q"""| L=1.22Q"""
-An| g 0.38 0.75 0.35 B 0.64 0.88 0.85

B b 0.84 0.89 0.36 g A b 0.95 1.04 154
Dal |Relation| L=92.68Q"* |L=109.38Q""°| L=0.66Q"* | Cheon | Relation |L=211.56Q""'| L=236.33Q"*| L=6.72Q'**
cheo| pR2 0.75 0.92 0.35 g-Mi| p 0.53 0.82 0.83
nA|l b 0.96 1.15 158 A b 0.94 1.08 1.24
Dal |Relation| L=90.83Q""" |L=468.24Q"*|L.=14.84Q"* Heuk Relation| L=90.00Q"% |L=160.18Q""%| L=1.45Q""
cheo| p2 0.54 0.44 0.41 A B 057 0.92 0.79
nB|l Db 1.94 0.86 1.25 b 0.85 112 1.40
Bok-|Relation|L.=269.61Q""|L=592.54Q"*|.=27.16Q"" Relation |L.=216.06Q"%| .=174.47Q" ™| L=0.08Q""
Ha | g2 0.54 0.85 088 | A [T 053 0.95 0.88

Al b 0.73 0.83 oo |TverbITy 0.80 1.00 1.70
Sum |Relation|L=105.50Q""|L=164.64Q"%| L=1.69Q"* Han |Relation L=239.74Q"| L=287.54Q"""| L=0.31Q"™®
gang| p2 0.78 0.93 0.92 _ B 052 0.82 0.81

A b 0.90 1.00 127 |verE Ty 0.84 0.94 155
Sum | Relation |L=204.36Q"%|L=662.78Q"|L=44.58Q"" Hap Relation L=259.50Q"%| L=192.16Q"*| L=0.36Q"*
gang| p2 0.55 0.84 067 | . ol R 0.66 0.93 0.94

B b 0.85 0.72 0.64 b 0.85 0.98 1.42

Table 6. Delivery rate estimated for low and normal water period[2]

Watershed Low water period Normal water period
BOD T-N T-P BOD T-N T-P
Gyung-An A 0.068 0.276 0.117 0.091 0.361 0.152
Gyung-An B 0.086 0.223 0.108 0.125 0.330 0.157
Da Icheon A 0.037 0.076 0.012 0.063 0.144 0.029
Dal cheon B 0.147 0.258 0.192 0.299 0.352 0.303
Bok-Ha A 0.050 0.225 0.118 0.064 0.298 0.161
Sum gang A 0.068 0.135 0.030 0.107 0.225 0.057
Sum gang B 0.101 0.440 0.262 0.148 0.607 0.348
Yang-Hwa A 0.029 0.092 0.033 0.049 0.150 0.057
Jo-Jong A 0.037 0.145 0.011 0.068 0.282 0.029
Cheong-Mi A 0.043 0.102 0.031 0.071 0.180 0.059
Han river D 0.161 0.361 0.011 0.382 1.000 0.067
Han river E 0.123 0.338 0.011 0.231 0.678 0.036
Han river F 0.423 0.763 0.065 0617 1.000 0.122
Heuk cheon A 0.043 0.115 0.013 0.074 0.238 0.033
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Fig. 2. The calibration result of Qualko2 model
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Table 7. RI values estimated for calibration results[2]

Basin BOD T-N T-P

North-Han river 1.109 1.069 1.127

South-Han river 1.145 | 1.070 1.091

Gyung—An cheon 1.133 1.084 1.267
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Table 8. RI values estimated for verificationresults(2]

Basin BOD T-N T-P
North-Han river 1.148 1.147 1.162
South-Han river 1.156 1.345 1.348
Gyung-An cheon | 1.294 1.345 1.491
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Table 9. Estimated T-P concentrration and loading by the model

Watershed Present standard New standard strengthened Reduced amount
T-P(mg/L)| T-P loads(kg/d)| T-P(mg/L)| T-P loads(kg/d)| T-P(mg/L)| T-P loads(kg/d)
North-Han river 0.025 247.92 0.023 228.09 0.002 19.83
Jo—Jong cheon 0.063 7.24 0.010 1.15 0.053 6.09
Gyung—-An cheon 0.233 147.36 0.146 92.34 0.087 55.02
South-Han river 0.056 575.72 0.040 411.23 0.016 164.49
Dal cheon 0.091 69.91 0.053 38.97 0.038 30.94
Sum gang 0.199 195.32 0.100 98.15 0.099 97.17
Won-Ju cheon 0.822 169.03 0.236 48.53 0.586 120.50
Cheong-Mi cheon 0.168 66.33 0.148 58.44 0.02 7.89
Yang Hwa cheon 0.214 27.18 0.213 27.05 0.001 0.13
BokHa cheon 0.186 61.23 0.105 34.56 0.081 26.67
Heuk cheon 0.019 2.53 0.013 1.73 0.006 0.80
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