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Assessment of Pollutant Loads from Alpine Agricultural Practices in Nakdong River

Basin

Jin Ho Joo, Yeong-Sang ]ung*, Jae-E. Yang, Yong Sik Ok, Sangeun Oh, Kyung-Yeol Yoo, and Su-Chan Yang
(Departiment of Biological Environment, College of Agriculture and Life Sciences, Kangwon National University,

Chunchon 200-701, Korea)

ABSTRACT: To assess pollutant loads in Nakdong river from highland agriculture in Kyungbuk province,
we analyzed water qualities such as BOD, COD, T-N, T-P and SS in year 2005. BOD values in rainy
period (June and July) were relatively higher than those in dry period, and those in 4 sites among 17 sites
ranged from 10.71-18.25 mg/L which exceeded water criteria (8 mg/L) for agricultural use. COD values
showed similar trends like BOD values. These trends might be caused by outflow of nutrients applied in
agricultural lands. T-N content ranged from 0.1 to 14 mg/L. Those in lower reaches of stream were greater
in those in upper stream. Compared to T-N contents during non-farming season, T-N contents in farming
season were higher. These phenomenon could be due to continuous input of nutrients from small watercourses.
Averaged T-P content in lower stream during farming season was 0.4 mg/L, which was eight times higher

than the limiting level for algae occurrence 50

.05 mg/L). BOD, T-P, T-N loads from alpine agricultural

practices were 12.25 kg/km’ - day, 0.55 kg/km’-day and 32.35 kg/km’ - day, respectively. These values were
greater than those from forestry. Therefore, Best management Practices (BMP) for alpine agricultural field
are needed to reduce pollutant loads in Nakdong river.

Key Words: Nakdong river, Alpine agriculture, Pollutant load, Land use
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Fig. 1. Water sampling sites at Nakdong river basin
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Table 1. Water sample numbers and sampling sites in
Nakdong river basin

Sample No. Sampling site
N1 Gumun-So
N2 Golahn 7th bridge
N3 Seokpo-ri
N 4 Banya bridge
N5 near Seongbu school
N6 Chulam + Hyungdong stream
N 7 Hyungdong stream
N 8 Chulam stream
N9 Byungoh stream
N 10 Sochun hydro power plant
N 11 Mulya reservoir
N 12 near Buseok temple
N 13 Mulya bridge
N 14 Seokchun valley
N 15 Samge bridge
N 16 near Dochon school

N 17 Naesung stream
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Table 2. Area and ratio of Nakdong watershed depen- g} ity
ding on land use
Land use Area (km?)* Ratio (%) =SZ 0HEX| s K2l £E S A
Upland 37.24 8.62 Table 32 ‘#%%} ARAL BEE Hel YRR #
Paddy 113 0.26 3} @ gF ¥ Al7E BOD 52 Uehd oz ¥4
Forest 376.93 87.25 A7 G717 6~79el N 14~N 17¢4] 10.71~18.25
Stream 7.26 1.68 mg/LE BODS 59 €+ 54 71¥2 8 mg/LE 273}
Dwell 9.45 2.19 At} o) x7] 7% A% FE 0= 913 Eokol Au|E nHE
Total 431.99* 100.00 AES0] 257 WEoT Fw)
*Watershed area above Sochun hydro power plant Table 4% Y7k 270l 79T gleia) ANET 23l
Table 3. BOD concentrations at the sampling sites in Nakdong river basin
Date Mar. 24 May 21 Jun. 29 Jul. 10 Jul. 28 Aug. 04 Oct. 14
Sample No. mg/L
N1 1.00 1.00 1.72 1.89 1.78 144 1.96
N 2 - 1.70 1.28 1.56 1.69 0.90 1.04
N3 0.30 140 1.48 2.12 2.25 0.72 1.16
N 4 0.80 1.20 127 2.56 2.12 0.68 3.39
N 5 1.10 2.80 1.50 3.12 3.01 0.90 1.54
N6 1.60 3.30 240 4.23 5.12 1.71 1.73
N 7 0.70 3.60 251 4.56 4.25 1.95 222
N 8 2.00 290 2.69 4.58 412 1.74 1.51
N9 0.70 0.90 1.79 3.25 3.68 147 0.40
N 10 1.30 1.60 2.36 312 412 4.02 2.09
N 11 1.10 1.70 0.83 1.56 201 420 -
N 12 1.80 3.60 249 5.21 5.24 446 1.33
N 13 2.40 1.50 3.13 6.12 8.12 401 1.10
N 14 1.70 1.50 14.15 18.25 15.25 2.12 044
N 15 1.80 1.40 13.68 15.25 13.21 2.07 1.36
N 16 2.10 2.90 10.71 17.25 1412 1.71 0.97
N 17 3.80 1.80 12.89 14.12 13.12 2.64 0.77
Table 4. COD values at the sampling sites in Nakdong river basin
Date Mar. 24 May 21 Jun. 29 Jul. 10 Jul. 28 Aug. 04 Oct. 14
Sample No. mg/L
N1 220 1.80 140 2.10 2.20 1.60 3.00
N 2 - 1.40 1.80 221 2.52 1.40 0.40
N3 3.00 1.00 4.20 524 521 220 5.00
N 4 2.20 1.20 3.80 5.31 5.25 1.40 3.40
N5 1.60 120 3.80 6.24 5.12 1.60 3.20
N 6 1.80 320 3.80 6.21 5.35 1.80 2.60
N7 2.00 1.20 2.80 5.14 6.32 240 1.60
N 8 3.80 0.60 5.20 7.12 7.34 1.60 3.40
N9 2.80 5.80 3.60 521 5.78 2.80 0.60
N 10 240 1.80 220 3.12 421 4.40 1.00
N 11 2.60 240 240 31 423 320 0.60
N 12 2.00 0,60 240 341 4.26 440 1.40
N 13 4.00 5.00 2.00 8.31 10.21 421 5.60
N 14 320 2.00 16.21 20.23 19.23 324 3.00
N 15 2.20 1.50 16.32 18.25 17.21 3.67 3.60
N 16 2.60 1.60 14.56 21.26 18.11 3.20 1.80
N 17 2.80 1.40 16.21 18.23 17.23 3.21 4.20
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oz wdEc

Table 5t Z 9% Hl9z Z4EE B3} 2 45 22
A7 T-P $5E UEhd 2102 9% %0l JAF4e=
ojFoA= 789 A s A9 FA2 #Fo] oF 04
mg/LE ZF I 715 5(0.05 mg/L)Hr} 58] A% =3¢
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Table 62 494 HUF ZYEE 531 @ IF A9
A7 T-N 5% Wb 2102 0.1~14.3 mg/Le] ¥
= SAEHPL Y B 37 AG 2 LUE Adea
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Table 5. T-P contents at the sampling sites in Nakdong river basin

Date Mar. 24 May 21 Jun. 29 Jul. 10 Jul. 28 Aug. 04 Oct. 14
No. mg/L
N1 0.03 0.03 0.02 0.03 0.04 0.02 0.01
N2 - 0.05 0.08 0.10 0.11 0.11 0.04
N3 0.03 0.03 0.28 0.56 0.43 0.25 0.15
N 4 0.04 0.03 0.02 0.08 0.11 0.01 0.12
N5 0.03 0.04 0.02 0.12 0.15 0.02 0.16
N 6 0.04 0.07 0.01 0.13 0.10 0.01 0.07
N7 0.02 0.24 0.12 0.24 0.31 0.15 0.35
N 8 0.05 0.04 0.04 0.25 0.45 0.04 0.05
N9 0.03 0.05 0.07 0.12 0.32 0.09 0.20
N 10 0.03 0.23 0.06 0.14 0.21 0.08 0.12
N 11 0.02 0.04 0.01 0.12 0.15 0.01 0.15
N 12 0.05 0.04 0.20 0.23 043 0.05 1.16
N 13 0.12 0.06 0.06 0.12 0.35 0.07 0.04
N 14 0.04 0.05 0.03 0.17 0.24 0.03 0.16
N 15 0.03 0.07 0.01 0.23 0.35 0.02 1.06
N 16 0.04 0.08 0.01 0.41 0.56 0.01 0.49
N 17 0.06 0.08 0.03 0.43 047 0.03 0.10
Table 6. T-N contents at the sampling sites in Nakdong river basin
Date Mar. 24 May 21 Jun. 29 Jul. 10 Jul. 28 Aug. 04 Oct. 14
No. mg/L
N1 1.89 3.73 5.52 5.74 5.89 329 5.76
N2 - 2.08 3.32 4.23 412 0.92 1.28
N 3 0.92 1.94 3.39 411 402 0.80 283
N 4 1.06 217 3.55 3.54 3.65 111 3.16
NS5 175 3.44 421 5.23 5.63 331 413
N 6 2.14 285 3.59 415 421 1.81 452
N7 1.61 4.34 3.54 4.63 4.78 1.27 1.38
N8 2.23 270 527 6.45 413 4.11 4.76
N9 1.40 1.36 322 3.56 4.65 1.14 312
N 10 1.66 291 4.20 5.12 523 1.82 281
N1 1.02 1.64 322 411 3.23 294 5.26
N 12 2.66 5.06 7.68 1113 1425 4.67 9.21
N 13 201 5.44 6.63 9.56 10.25 577 8.53
N 14 1.20 4.82 442 10.23 1121 246 4.16
N 15 1.64 5.42 4.83 8.56 7.46 3.13 3.72
N 16 242 6.74 6.62 10.54 10.78 3.59 725
N 17 2.12 5.82 7.54 12.11 12.58 3.74 7.24
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Hojo spAIR ALax AAE TS FU BA(D s
o] #US7} WEoln, =& 7ol nlne A} AF
B2 FH HOR HYEHY] W QoR wekdrh
Table 7& 7% gz} AARE
A7 B-RTHESS) S FEE v A0z 200530
58] ¢ Al AFHTE A15(06/29, 07/10, 07/28)0014 skl
A3 712100 mg/L olshrch H1 8u] FT =9kch o]
= YRS} ol AAFR Y] HE B o
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(BOD: 0.7 mg/L, T-P: 0.10 mg/L, T-N: 1.54 mg/L)°]
24 259 A0 YIRS ao}Oﬂ T A3t AR g
BOD, & NT-P), ¥ AA(T-N) F H3l2 44 76,501,
5,027, 148,631 kg®]ItHTable 8). ©17& FUEYLE o]
g3lo] T3k o) WA g 431.99 km’H FA]7H204Y)
S o] A8 gl AR 99 H3) A9 E 0.87, 0.06,
1.69 kg/km’-day°]ith. 24 24 23} Al LHAF
Hbd 4] BOD, & UT-P), & ANT-N) 7749 & W%

B!

g

# &840 89 3F 7] AR E @ik 2l 161,076, 8,491, 379,220 g& AAH2W2(431.99 k)3
ZAP17H204Y) 0= W gk E 717} 1.83, 0.10, 4.30 kg/
LS ZAF R%2| EX| 0/ HEol e 5t AT m-daylRitkTable 9).
HET AL 09 B3 RS R ARAY o An 57 24 799 BA) o)ge) wE e} duslE A
9 A (A 0oinet du) x ARIA WANg) + 4 3t A3}= Table 99+ 2t} oA o @ @%-alEo] Ak
Table 7. SS concentrations at the sampling sites in Nakdong river basin
Date Mar. 24 May 21 Jun. 29 Jul. 10 Jul. 28 Aug. 04 Oct. 14
No. mg/L
N1 6.0 20 60.0 120.0 125.0 10.0 10.0
N2 - 0.1 80.0 124.0 140.0 0.2 4.0
N 3 0.1 2.0 20.0 89.0 120.0 4.0 6.0
N 4 0.1 20 100.0 141.0 152.0 20 6.0
N5 20 0.1 60.0 152.0 165.0 2.0 40
N6 8.0 2.0 80.0 101.0 121.0 40 40
N7 2.0 2.0 20.0 125.0 189.0 5.0 20
N 8 6.0 0.1 60.0 145.0 132.0 3.0 40
N9 20 2.0 40.0 150.0 180.0 2.0 8.0
N 10 4.0 12.0 140.0 156.0 1420 6.0 20
N1 0.1 0.1 40.0 1420 150.0 4.0 20
N 12 40 0.1 62.0 145.0 148.0 3.0 8.0
N 13 18.0 4.0 120.0 165.0 147.0 4.0 40
N 14 4.0 0.1 160.0 169.0 154.0 6.0 4.0
N 15 20 0.1 160.0 156.0 157.0 4.0 20
N 16 10.0 8.0 560.0 489.0 520.0 8.0 4.0
N 17 0.1 2.0 840.0 890.0 870.0 18.0 8.0

Table 8. The pollutant loads in forest near Nakdong river basin

Forest measured value Effulent Total pollutant loads Pollutant load*
mg/L kg kg/km’ - day
BOD 0.7 109,287,553 76,501 0.87
T-P 0.10 109,287,553 5,027 0.06
T-N 1.54 109,287,553 148,631 1.69

*Total watershed area: 431.99 km’; Investigated period: 204 days
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Table 9. The pollutant loads depending on various land
use near Nakdong river basin

Pollutant load (kg/km’-day)*

Ttems Total Forest Paddy  Upland
BOD 1.83 0.87 5.57 12.25
T-P 0.10 0.06 0.25 0.55
T-N 4.30 1.69 14.70 32.35

*Total watershed area: 431.99 km’
Investigated period : 204 days
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