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Water Quality of Streams and Agricultural Wells Related to Different Agricultural Practices in Small
Catchments of the Han River Basin

Yeong-Sang Jung, Jae E. Yang, Young-Kyu Joo”, Joo-Young Lee, Yong-Seong Park, Mun-Heon Choi, and Seung-
Chul Choi®(Drv. of Biological Environ., Kangwon National Univ,  “Dept. of Biol. Res. Eng, Yonsei Univ, and
; 2RDA, Kangwon Province)

Abstract | Water quality of streams and ground water from areas of different agricultural practices in the small
catchments of the Han River basin was investigated. Water samples were collected from upper, middle and lower
reaches of the Han River Basin where three types of agricultural management have been practiced : (1) highland
agriculture and livestocks in Daegwanryung area, (2) typical upland and paddy farmings in Dunnae (Jucheon River)
and Chuncheon (Soyang River) areas, and (3) intensive farming in the plastic film house in Guri area (Wangsuk
stream). Water quality was monitored for EC, pH, COD, TSS, N, cations and anions. Concentrations of N, especially
nitrate, and phosphorus in both stream and ground water exceeded the standard water quality criteria in many
cases, but those of heavy metals were non-detectable or trace in most cases, except for Wangsuk stream where
a high level was detected in a specific sampling time. Chemical criteria such as pH, EC and COD of the stream
were suitable for irrigation purpose, but nitrate concentrations in ground water used in the intensive plastic film
house were high enough to require a special management consideration. A model on the irrigation water quality
incorporating EC and nitrate concentrations was suggested in view of fertilizer management and environmental
quality.
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Table 1. Locations, numbers and representing agricultural
practices of the experimental catchments®.

Sampling locations Practices  Samples
1. Kuri (Wangsuk-Cheon stream Intensive plastic 19
catchment area) film house

2. Chuncheon (Soyang River Upland and paddy 24
catchment area)

3. Dunnae (Jucheon River
catchment area)

4. Daegwanryung (Upper

Reaches of the Han River)

Upland and paddy 9

Highland and 14
livestocks

* Refer to Jung et al.'” regarding on the detailed descriptions
of sampling sites.
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pH, EC, T-N, NH,-N, NO:-N, TP, PO.-P, Cl, 504, Ca,
Mg, K, Na, Cd, Cu, Cr, Fe, Mn, Zn, TSS, COD
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Table 2. pH, EC, TSS and COD of the stream water samples
collected from four experimental catchments.

Area  Month pH EC(uS/cm)  TSS(mg/L) COD(mg/L).

June 7.88 1389 39.7 592
(681~92) (50.3~2270) (185~655) (0.33~10.68)

August  7.06 95 887 250
Daegwanryung (642~750) (25.7~1984) (386~133.2) (147~6.19)
October ~ 7.06 935 80.3 14
(4.17~776) (364~156.3) (50.8~162.0) (0.62~2.79)
Mean 733 1093 69.6 329
August 7.76 1055 66.5 3.56
(7.34~8.26) (53.9~228.3) (455~975) (1.84~503)
Dunnae October 744 1246 1186 1.05
6.88~7.76) (74.8~244.2) (48.0~392.0) (0.16~1.55)
Mean 760 115.1 926 2.17
June 7.80 1562 353 0.64
(727~843) (684~265.7) (11.0~524) (0.16~181)
August 1.79 1170 422 2.68
Chuncheon (7.17~823) (453~2035) (156~1114) (1.79~5.70)
October ~ 7.61 184.9 88.6 164
(683~8.38) (52~828) (236~3440) (0.31~854)
Mean 7.13 152.7 554 165
June 7.28 3308 192.6 5.63
(6.77~8.03) (144.6~673) (134~2724) (0.66~8.55)
August 7.29 2230 2712 3.95
Kuri (6.23~8.66) (72.3~5080) (98.4~698) (0.65~9.28)
October  7.37 3782 1583 344
(2.79~959) (117.7~1,845.0) (113.0~189) (1.55~8.69)
Mean 731 3107 2074 434
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Table 3. Nitrogen concentrations in the stream water sam-
ples from the four different catchments.

Total-N NHs-N NOs-N

A Month NH,/NO
e Moth o) gD @gn NG

June 6.12 040 246 0.16
281~1126) (0.03~197) (046~559)

August 97 0.77 3.18 024
Daegwanryung (2.91~37.09) (0.08~4.15) (0.01~10.20)

October 618 029 346 008
291~3709) (002~146) (054~7.34)

Mean 733 049 303 016

b August 450 011 311 004
unnae GBT~727) (tr ~066) (136~407)

June 868 032 208 015
#22~2251) (tr ~419) (0.35~686)

August 568 039 201 019
Chuncheon (2.91~2048) (0.08~526) (0.70~6.50)

October 571 055 132 042
(321~3287) (0.02~747) (0.39~341)

Mean 669 042 180 025

June 15.10 283 285 099
(422~4925) (0.13~789) (0.97~5.18)

August 1443 147 719 020
Kuri (5.09~39.88) (0.10~475) (0.21~3547)

October 8.06 173 2.83 0.61
(424~1804) (0.05~822) (181~5.05)

Mean 1253 201 429 060
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Table 4. Total P and anion concnetrations in the stream
water samples collected from four catchments.

Area  Month Total-P(mg/l) PO (mg/l) Cl (mg/L) SO (mg/L)
June 0.32 0.06 9.52 498
(tr ~097) (tr ~027) (2.74~2147) (159~743)
Daegwanrvun August 0.17 0.13 3.13 5.96
gwanryung (002~043)  (ir ~110) (L06~8.77) (124~1307)
October 0.24 tr 3.59 6.62
(tr ~1.11) (0.14~13.62) (1.83~1346)
August 0.29 0.10 10.31 1163
0.05~1.03) (0.04~0.32) (5.90~2447) (7.48~21.92)
Dunnae
October <0.01 tr 0.90 4.17
(te~ 0.01) 0.14~177) (1.97~851)
June 020 0.12 155 902
{tr ~159)  (@r ~0.76) (1.09~2.39) (5.07~15.16)
Chuncheon August 0.13 142 142 758
0.02~0.33) (0.01~3.09) (0.01~3.09) (0.70~12.72)
October 0.17 tr 431 8.65
{tr ~2.80) (153~21.56) (4.57~1893)
June 0.60 0.50 30.79 3146
001~206) (tr ~1.68) (1.09~4796)(11.18~109.6)
Kuri August 1.23 0.93 1157 2898
(0.15~296) (0.06~3.23) (1.08~51.22) (0.85~157.89)
October 0.68 0.78 1346 3259
{tr ~275)  (tr ~7.26) (4.64~59.50) (1142~216.70)

Table 5. Cation concnetrations in the stream water samples
collected from four catchments.

Cation concentration in stream water(mg/L)

Area Month

Ca Mg K Na

June 1167 6.76 287 1552
(0.76~2671) (204~3251) (0.99~967) (8.50~2094)

Daeewanryune \UESt 108 287 333 893
gwanryung (0.06~311) (0.68~7.28) (0.76~9.14) (0.27~2264)

October 0.64 0.88 1.13 594
020~118) (0.35~184) (046~260) (293~861)

August 906 3.26 230 5.04
(247~2539) (097~1206) (L04~549) (191~1248)

Dunnae

October 121 137 171 6.03
(046~333) (0.85~2.48) (0.76~595) (361~1007)

June 30.72 6.08 302 1231
(581~6582) (2.04~11.38) (2.16~5.70) (8.64~1794)

Chuncheon  AuEvSt 288 375 227 7.9
043~907)  (0.97~839) (1.32~552) (3.35~20.84)

October 199 223 140 6.23
(029~663) (057~488) (0.76~2.75) (1.22~4270)

June 15.72 8.60 20.06 39.34
(1.92~2850) (423~1115) (3.93~31.14) (14.58~8597)

Kur August 405 762 1971 2159
un (0.02~1517) (169~20.33) (6.06~5142) (7.81~5106)

October 238 169 6.80 3432
073~823)  (0.19~457) (120~4239) (361~152.92)

Ca>Na>K €22 Jehgo)

Ha®d Age AF F FIEHL AEIA ¥gken,
THAQRGE A Vet 28459 $FL Fed ¥
=7t ARYE 29 o)ge] & TEE e RS
Ho FRUHE 6). +AR d#AF G 693 1099
Cd, Cr % Cu 5 #3 352 &SR gk, 8¥oe
EHENA T3] 1% Cro] A=A T & 894
ol F8%o] AEHJUHA 6).

Table 6. Heavy metal concentrations in the stream water
samples collected from four catchments.

Heavy metal in stream water(mg/L)

Area Month
4 Cu Cr Fe Mn In
e 00 00 0 0% 019 0%
00~120) O0~13%) (©01~105)
e Agst 00 00 o0 084 004 0%
qVanIyung 000~00) (03~36) (000~019 (16~03%)
Odtober 000 000 000 080 018 023
000~12) (00~100 (07~05)
Agst 000 000 00 046 005 016
00~09)  (00~01) (OM~018)
Dunnae
Odober 000 000 000 0% 00 030
000~076) 000~04)
Jme 00 000 000 013 001 019
000~050) (001~001) {009~030)
gt 000 00 000 052 000 05
Chunchen 00~005) (020~17) (00~00) (011~02)
Ocober 000 000 00 041 00 022
000~148) (000~029) (000~0%)
Jwe 00 00 00 050 013 021
03~08) (01~052) (016~030)
Agst 001 018 001 361 05 031
Yud 000~ 000~ (000~001) OR~1975 00~03) OI7~050)
006 230
Ocober 000 000 000 054 03 09
000~124) (000~088 (000~3%)
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Table 7. Comparisons of water quality between Chuncheon
and Guri areas.

Guri Chunchun

Common Intensive agiculture®

agriculture  with low NO; with high NO;

intensive

agriculture

) {6) ) (14)

638 627 620 620
pH G870)  (619636) (5967 (696.7)
EC(uS/cm) (1%6125) (773-1281) (931-5200) (733—7250)
NN o0 T oo
NOz-N(mg/L) (0,0112:;.67) (0.9821(;.46) (o.gffi.sn (5.22722;4.9)
POy(mg/L) <001 <001 (0.01(1'213.025) (0.01(1'??3052)
Climg/L) (9.08?';7,93) (o‘ogfé_ss) (4.0%352.7) (7.31339.7)
SO«mg/L) (18’045?.'31;7_39) (7,171331?1.07) (8.01~7§5.2) (13.327.4)
COD(mg/L) . 472 f%.(iB) (0_311572_51) (o,offgl.M) (0.1((5);52.44)

* with low NOs~ : NOs™ concentration lower than 5mg/L
with high NO;~ - NO;™ concentration higher than 5mg/L
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std4e] W@ EC 0.153uS/cmEr) ZA EXv %ok
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Fig. 1. Classification of irrigation water based on NO;-N
or NHs-N and electrical conductivity.
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Fig. 2. Distribution of NO3;-N and electrical conductivity of
the stream water.
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Fig. 3. Distribution of NO3-N and electrical conductivity of
the ground water used in the plastic film house in Guri
and chuncheon areas.
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