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Characteristics of Non-point Pollutants Discharge in a Small Agricultural Watershed

during Farming Season

Jin-Ho Kim*, Jong-Sik Lee, Jong-Su Ryu, Kyung-Do Lee, Goo-Bok Jung, Won-Il Kim, Jeong-Taek Lee, and
Soon-Kuk Kwun (Div. of Environment & Ecology, National Institute of Agricultural Science and Technology,
RDA, Suwon 441-707, Korea, "Rural System Engineering, Seoul National University, Seoul 151-742, Korea)

ABSTRACT: This study was conducted to identify the characteristics of non-point pollutants discharge in a
small agricultural watershed during farming season. For this purpose, the Neoungchon watershed in
Goesangun was selected as a typical agricultural area. Runoff and water quality data in the stream, the
domestic sewage and the precipitation of the watershed were analyzed periodically from June 1 to November
6 in 2004 and pollutant loads were estimated. As a result, the mean concentrations of BOD, SS, TN and TP
in the stream were 3.0, 76.7, 8.7, 0.16 mg/L in rainy season and 2.4, 10.0, 3.5, 0.11 mg/L in dry season
respectively. Daily discharge of non-point pollutants occurred above of 95% in rainy period. Measured
pollutant loads in the watershed were 26.63 kg/km’/day of T-N and 0.62 kg/km’/day of T-P, within the range
of other research results. Effluent loads based on guideline of total pollutant to stream management of MOE
(Ministry of Environment) were less than delivery loads since the guideline could not reflect the agricultural
practices, geomorphic and meteorological characteristics in an agricultural watershed.
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Fig. 1. Layout of the Neungchon watershed and the
locations of the sampling sites.

Table 1. The land use of the Neungchon watershed
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Site Paddy Upland

Forest Others Total

Neungchonlri 465 (14.5%) 44.6 (13.9%)
Neungchon2ri 31.7 (14.5%) 365 (16.7%)
Total 78.2 (14.5%) 81.1 (15.1%)

204.9 (64.2%)
138.6 (63.4%)
343.5 (63.8%)

23.8 (7.4%) 319.8 (100%)
11.9 (5.4%) 218.7 (100%)
35.7 (6.6%) 5385 (100%)

Table 2. Status of the population and the livestocks in the Neungchon watershed

Site Population Korean Cattle Poultry Deer Goat
Neungchonlri 156 19 2,000 8 15
Neungchon2ri 82 23 - - 39

Total 238 42 2,000 8 54
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s EFolA a3 #71E2 AESQ] BODE 04~5.0
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Table 3. Variations of water quality at the Neungchon watershed
Rainy season’ Dry season’
Sites ltem y EC BOD s TN TP EC  BOD S TN TP
PP @s/m) (mg/L) (mg/L) (mg/L) (mg/L) (dS/m) (mg/L) (mg/L) (mg/L) (mg/L)
Ave. 67 0.6 16 317 63 012 73023 2.1 7.7 24 006
Site 1 Min. 55 0.5 0.7 80 35 007 71017 0.5 55 11 002
Max. 74 019 27 760 134 019 74 031 39 100 36 011
Ave. 72 026 21 616 79 022 74 038 27 123 38 012
Site 3 Min. 67 0.6 0.4 75 24 014 72030 0.4 5.0 34 008
Main Max. 74 039 50 1700 210 031 76 044 47 153 43 016
Stream Ave. 72 028 22 715 71 018 78 039 20 123 31 0.09
Site 4 Min. 67 0.6 10 125 29 011 73033 0.5 5.0 22 005
Max. 76 045 48 2000 165 028 82 046 43 165 40 016
Ave. 72 029 30 766 87 016 75 044 24109 35 011
Site 6 Min. 68 0.5 18 140 29 009 73035 0.5 25 33 010
Max. 78 053 48 2500 209 025 76 053 40 153 37 012
Ave. 80 039 50 309 124 046 95 064 111 127 80 040
Site 2 Min. 67 022 24 75 56 032 88 050 7.7 5.0 35 04
, Max. 102 0.8 83 650 287 069 103 082 137 190 115 049
Tributary
Ave. 78 049 87 301 107 073 81 087 104 151 85 085
Site 5 Min. 73 0.4 22100 48 045 80 0.62 5.1 5.0 35 073
Max. 87 095 203 1000 272 103 82 135 155 235 136 096

.. Rainy season : 2004/6/15~8/15
.. Dry season : 2004/6/1~6/14, 2004/8/16~11/6
Polluted from domestic sewage
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Table 4. Measured pollutant loads of the Neungchon watershed

Rainy season Dry season

Ttem Mean conc. Discharge Pollutant mass Mean conc. Discharge Pollutant mass
(mg/L) (10° m’/ day) (kg/day) (mg/L) (10° m*/ day) (kg/day)
BOD 3.0 176.85 24 6.22
SS 76.6 4,515.57 10.9 28.23

58.95 2.59

T-N 87 512.87 35 9.07
T-P 0.16 9.43 0.11 0.28
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Table 5. Comparision of the measured pollutant mass in the agricultural watershed catchment
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Land use area (km’) Livestocks Measured
. llutant
Site Population i Item 0
(km’) P Paddy Upland Forest Others Korean Dairy  Beef Pig Deer Poultry Goat mass
Cattle Cattle Cattle (kg/km2/day)
Banweol T-N 32.96
watershed 2.75 1,137 0'803 0‘601 1'100 0.22 23 20 70 1,340 14 115 0
WS #1° (30%)  (22%)  (40%)  (8%) TP 39
Banweol T-N 2.44
watershed 4.80 150 0'3/4 0'34 4‘108 0.04 0 0 0 137 15 0
Wws #39 (%) (%) (87%) (1%) T-P 0.42
Watershed of T-N 5.95
the Yulmunchon 32.10 2,662 6‘502 5'507 19'?6 0.95 1,297 0 0 105 0 390 0
wibutary'™ (20%)  (17%)  (60%)  (3%) TP 032
078 081 344 0.36 TN 2663
This stud 5.39 238 8§ 2000 54
15 stuey (15%)  (15%)  (64%)  (6%) 200 0 TP 0.6
Table 6. The raw, effluent and delivery loads of the Neungchon watershed (unit : kg/ day)
Raw Effluent ) Ratio
Item - - - - - - Delivery
Population Livestock Land using Total  Population Livestock Land using Total (%)
BOD 11.66 - 3323 204.12 249.02 7.58 0.38 51.03 58.99 66.34 113
T-N 3.14 7.69 158,51 169.35 0.57 0.07 39.62 4026 14353 357
T-P 0.36 240 10.82 13.58 0.14 0.03 271 2.88 3.33 116
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