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Prediction of Water Quality in a Small Stream by
Water Quality Management Model for Rural Areas
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Abstract

In this study, the Water Quality Management Model for Rural Areas(tWQMMRA) has been devel-
oped by combining the Model for Pollutant Load Computation(MPLC) and the existing QUAL2E
model.

The WQMMRA model was applied to evaluate its applicability for the representative watershed by
predicting the water qualities of tributaries and the main stream under various amount of stream
discharges using USDAHL-74/SNUA watershed model. The result of simulation was very satisfactory
since annual fluctuation of observed water qualities were agreed well to the simulated ones.

However, if an evaluation of the model for the water quality improvement under different schemes
of pollutant load reduction is accomplished and more exact runoff ratios considering effects of rainfall
and the seasonal variation in the computation of pollutant mass discharges are obtained, the model
developed in this study, WQMMRA, will be useful tool for the evaluation of water quality and the ef-
fectiveness of the countermeasures for water qaulity management in small rural streams.
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<Fig. 1) General structure of WQMMRA
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{Table. 1) Discharge for branchstreams
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=

Discharge Drought | Minimum | Normal Fiood
Branchstream
T ® 0.084 0.158 0.253 0.52
A(Sickguem) 0.035 0.066 0.1 0.22
B(Jackchon ) 0.026 0.490 0.79 161
C(Kwanri) 0.066 0.125 0.20 0.41
D(Deokpeong) 0.011 10.022 0.035 0.07
E(Maegok) 0.058 0.1 0.18 0.36
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{Table. 2) Data used in multiple regression analysis

o714, Y1, Yz, Ys=BOD, T—N, T—P2
1?),

HEEA S EEEE Sl mEgarS AAlsIh
BHERERCZ s 199 B B A 93t
7] Eesithn esol TSNS Fskr
Stepwise methodE o] &3l AAH =PHF=
oY ADg, $AAMNE o5 2§
Pie) mehadsl sl gEsAAe 4(2)
o 2},
Y1=0.399708 X1—0.00465 X2
+0.374169 X3410.67
Y2=-0.15736 X1—0.00017 X2
~0.14932 X3+31.77
Y3=10.82858 X1—(.1141 X:
+5.517752 X3+307.62
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Variable| Area Popt}laﬁon Famland ratio Run-off ratio (%) .ﬁ-%%(%)y X1, Xz, X:;:.Prgcjitﬂ&ll (km ?l_:r’L
Site No. | (km) |(Capita)| (%) Average Prediction Z(N), AL (%)
BOD | M2 | 142
® | 146 | 200 | 20 | TN | 255 | 240 =3l A (2)9] AAAS~= BOD, T-N,
TP | 358 | 337 T—P 257} 0.9924 ta3lAHe] Aol ¥
BOD 11.8 11.8 = 218 & & glod, T3 ARA] o] 43 &
©) 63 | 315 203 | TN | 240 | 203 1 et ; .
o aze | w3z 739219 63] BHlfsERS] FES} Fusde g
: y ) o - A
g0 | 18 | 14 2 o3 A (2)d gl F4E FaREES
@ | 410 | eosa | 244 | TN | 207 | 244 (Table, 2y} 2t}
TP | 1998 | 1954
BOD 54 59 =
® 83 | 7979 | 259 | TN | 173 | 259 Cf. QUALZE 22| =3
58. . 2 g X L - 3}
A RTTRE SRR $4% 4337 99 QUALZER
BOD a1 | a4 o] STALE AZAEE o3l (Table.
@ | 80 | 10288 | 223 | TN | 134 | 213 33} o] Tttt
TP | 1541 | 151
BOD | 182 | 160
A 55| 6 | 119 ) TN ne | ns (Table. 3) Comparison of reactor coefficients be-
T-P 5550 | 4139 tween this study and other domestic
80D 69 | 149 studies
B 5.1 853 18.1 T-N 14.2 18.1 Studies Reactors Range (day ™)
T-P | 4223 | 3654 Ke 0.02~0.35
BOD 1.2 199 Reference 1* Ka 0.05~1.83
c n2 | 1213 | 280 | TN 74 | 280 Ko 8.0
T-P | 2002 | 438.1 Ke 0.05~0.25
BOD 4.0 19.2 Reference 2* Ka 0.10~4.27
E 98 | 921 | 255 | T-N 19 | 255 Ko 0.20~0.80
T-p | 2450 | 449.4 Ke 0.23~1.0
This study Ka 2.8~120
Ks 0.2~20

NOTE :*1=Project report of environmental conservation for
Han -River Basin( 1983)¢)
2=Project report of environmental conservation for
Youngsan-River Basin ( 1983)%)
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{Table. 4) Unit of pollutant mass discharged from

livestock yard (unit: kg/ day)
Constituent; A B C
BOD | T-N | T-P |BOD{ T-N | T-P |BOD | T-N
1.65 | 38.3 | 0.88 | 49.5 | 35.9 | 1.08 | 95.7 | 47.9
165|383 | 0.8 | 49.5 | 35.9| 1.08 | 95.7 | 47.9
20 |46.5|1.04|60.0|435]1.28|11.6|58.1
2] 97/0121186| 9.1| 059311122

Class

Korean
Beef
Milk

Pig

Cow

wjE5-51 ALt HH2 o] f5e SRS
TR0 mED FiHES a5sPen 9%
2 F5E % vl A AQAI AT

Exolgd wZ uiEiske HAZe =ot
B AR 52 AdAglEEol gle R B
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