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Application of QUAL2E Model for Water Quality Management in
the Keum River( [ )
- Estimation of Model Input Parameter and Autochthonous BOD -
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Dep't of Marine Environmental Engingering, KunSan National University
(Manuscript received 30 March 2000)

The Keum river is one of the important river in Korea and has a drainage area of 9,873 ki, The Keum river
is deepening pollution state due to development of the lower city and construction of a industrial complex. The
water quality of the Keum river come to eutrophication state and belong to Il grade of water quality standard.

The concentration BOD in river is affected by the organic loading from a tributary and the algae biomass
that largely happen to under eutrophication state. In the eutrophic water mass such as the Keum river, the
autochthonous BOD was very important part for making a decision of water quality management, because it
was accounted for majority of the total BOD.

The purpose of this study was to survey the characteristics of water quality in summer and to estimate
reaction coefficient. Also, we studied to correlationship between chiorophyll a and BOD(COD) for estimation of
the autochthonous BOD. The correlationship between chlorophyll a and BOD(COD) were obtained through the
culture experiment of phytoplankton in the laboratory. The results of this study may be summarized as follows ;

The characteristics of water quality in summer were belong to Il ~IVgrade of water quality standard as BOD
and nutritive condition is very high.

The BOD, ammonia nitrogen and phosphate loadings in Miho stream which inflowing untreated sewage from
Chungju city was occupied with 64.07%, 26.36%, 46.08%, respectively.

Maximum nutrient uptake (Vmax) was 0.4400 #M/hr as substrate of ammonia nitrogen, 0.1652 xM/hr as
substrate of phosphate. Maximum specific growth rate (pmax) was 1.2525 hr"' as substrate of ammonia
nitrogen, 15177 hr as substrate of phosphate.

The correlation coefficient between chlorophyll a and BOD by the culture experiment were found to be 0.91
1~0.935 and 0.942~0.947 in the case adding nutrient and no adding nutrient, respectively.

The correlation coefficient between chlorophyll a and COD through the culture experiment were found to be
0.518~0.977 and 0.880~0.93! in the case adding nutrient and no adding nutrient, respectively.

The autochthonous BOD(COD) was estimated to the relationship between BOD(COD) and chlorophyll a. The
regression equation were found to be autochthonous BOD=(0.045~0.073) Xchlorophyll a and autochthonous COD=(0.13
7~0.182) X chlorophyll a.

Key words : Keum river, Water quality management, QUALZE, Autochthonous BOD, Maximum nutrient uptake,
Maximum specific growth rate, Culture experiment
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Table 1. The analysis results of water quality in
the Keum river, 19986

g Temp 1 DO TSS VSS BOD SBOD COD SCOD  Chla
SL. p
(T} ( mg/L ) (pg/l)
Dacthung 160 775 716 18 029 116 105 384 192 151
Keumnam 190 761 710 224 640 640 215 8% 38 2627
Kongju 190 767 802 192 500 447 118 58 408 2806
Puyo 173 793 823 202 600 510 228 652 3/0 4172
Kangkyung 180 785 928 194 500 65{ 18 8I2 43 67
Kunsan 195 773 738 162 360 283 173 584 324 2010
5 NH/-N NO;-N NO;:-N TN  Og-N pof-p TP
o me/L )
Dacchung  ND 26076 00171 26247 ND 00076 00178
Keumnam 05753 41052 02874 49679 0473 0189 0258
Kongiu 03166 3470 02408 40364 05145 02460 02841
Puyo 03370 35443 01786 4059 ND 02133 02576
Kangkyung 00749 31331 0185 33905 04175 0I54 0180
Kunsan 02077 22057 0139 26393 (IS8 00861 01043
1 80
B L 70
0_
§ 13 Lso E
7 50
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8 4 e
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Fig. 2. The variations of water quality in the Keum
river, 1998. 6.
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Table 4. Varations of Chla, NH,-N and PO -P
during examine periods
Time  Chla  NH/-N PO,"-P
St.
thour) {(mg/m') ( pg-at/L )
0 657 5478 752
12 926 5013 458
2% 199 4453 387
, % 31.34 37.11 203
Kongiu 4o 7428 1181 116
60 116.15 5.88 065
72 140.08 1.28 032
4 17058 006 0.10
0 434 62.14 9.16
12 810 59,67 803
2 2107 5478 733
3% 34.30 5262 650
Puyo 49 5860 3292 597
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7 165.00 2044 165
84 176.48 1261 058
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Table 5. Uptake rate and half-saturation constant for
ammonia nitrogen and phosphate in each

station
Ammonia Phosphate
St Vmax Kn Vmax Ke
(pMAr)  (uM)  (pMAr) (¢ M)
Kongju 0.4432 2.4401 0.2341 4.7421
Puyo 0.4367 29428 0.0962 0.4913
Mean 0.44 2.6915 0.1652 2.6167
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Table 6. Specific growth rate and half-saturation
constant for ammonia nitrogen and
phosphate in each station

Ammonia Phosphate
St £ max K £ max Kp
(hr'h (uM) (hr')  (uM)
Kongju 0.9332 0.9091 1.7704 1.6392
Puyo 15717 4.2763 1.2649 1.2130
Mean 1.2525 2.5927 15177 1.4261
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Table 7. Regression equation and Correlation coefficients
between Chla and BOD during culture periods

Case 1 (N=11) Case2 (N=11)
Regression equation (R) Regression equation (R)

Station
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Fig. 5. Correlationship between Chla and COD during
culture periods.

a) adding nutrients, Kongju b) adding nutrients, Buyo

¢) no adding nutrients, Kongju d) no adding nutnents, Buyo

Table 8. Regression equation and Correlation coefficients
between Chl.a and COD during culture periods

Case 1 (N=11) Case2 (N=11)
Regression equation (R) Regression equation (R)

Station

Kongju Y=0.045X + 2,065 (0.911) Y=0.056X + 1.721 (0.942)
Buyo Y=0.071X + 1.094 (0.935) Y=0.073X + 0.913 {0.947)

Case 1 : Culture with adding nutrients
Case 2 : Culture with no adding nutrients
N : The number of test, Y : BOD(mg/L), X : Chl alug/l)
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Buyo Y=0.158X + 0.199 (0918) Y=0.137X + 1.702 (0.880)

Case | : Culture with adding nutrients
Case 2 : Culture with no adding nutrients
N : The number of test, Y : COD{mg/L), X : Chl. algg/L)
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