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Water Pollution in Some Agricultural Areas along Nakdong River
Jong-Bae Chung, Bok-Jin Kim" and Jeong-Kook Kim"(Dept. of Agricultural Chemistry, Taegu University, Kyongsan,
712-714 ; “Dept. of Agronomy, Yeungnam University, Kyongsan, 712-749)

Abstract : We carried out a survey on tributary streams in some agricultural areas along Nakdong River to evaluate
the effects of agricultural practices on pollution of stream water and groundwater. General properties, nutrient
materials and heavy metals in water samples were measured. General physicochemical properties of tributary
stream waters were at levels favorable for agricultural water. Heavy metals, except Zn, were mostly not detected.
Total-N contents were much higher than the criteria of agricultural water, and nitrate-N accounts for more than
a half of total-N. Phosphorus contents were higher than the lower level of P for algae growth and the contents
were high especially in summer. In ground waters which are used for irrigation, P were mostly at same levels
as those in streams, and nitrate contents were higher than 10 mg/L in some samples. In these results only those
N and P contents in stream and ground waters higher than pollution criteria are problematic and they are traceable
to agricultural nonpoint sources - fertilizers, livestock farms and sewage. Further researches are needed to evaluate
contributions of each nonpoint source on stream water pollutions.
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Fig. 1. Locations of the study areas and sampling sites of
the stream water and groundwater.

Table 1. Location and depth of wells where groundwaters
were sampled.

Sample Location Well depth, m
GW-1 A% 3T dAF A5, vddsx 25
GW-2 7% 94FA 435, $%5% 2 udaes 30
GW-3 7% 45N 84% 354, vdses 8
GW-4 7% BZAA A¢H A, vdaes 20
GW-5 7% 7oA ARG FosEAEL, Hddss 80
GW-6 7% ZAA A8 FA:, vddes 21
GW-7 AE AEF AEF F549, vda s 10
GW-8 7% 33T 4YH A, wdss2 5
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Table 2. Properties water sampled from the upper reach of Yangsang stream, Kaeun, Moonkyong. Data are average values

of three samples taken at different time during the study.

pH EC DO COD NH+N NOsN S04S

PO+-P Tot-N Tot-P Cd Cu Pb Zn

uS/cm

7.1 59 7.3 1.3 0.16 0.44 5.74 5.09

mg/L
- 126  0.03 - - - 0.06

+ - . trace or not detected.
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Table 3. Summarized properties of tributary stream waters
in Youngju Yechun area. The lowest and highest values
are presented.

May '96 Average

189

Table 6. Summarized properties of tributary stream waters
in Kimchun area. The lowest and highest values are prese-
nted.

Properties Aug. '95 Oct. "95

pH 57~73 7.3~79 54~179 74
EC, pS/cm 81~195 97~240 63~234 155
DO, mg/L 3.6~5.8 5.0~8.4 7.0~9.7 6.7
COD, mg/L 22~6.5 05~15 1.0~3.6 2.4
NH,-N, mg/L.  02~04 01~03 001~033 0.17
NOs-N, mg/L.  22~55 1.5~6.9 1.6~5.6 34
Tot N, mg/LL 35~10.7 34~109 3.8~74 6.1
Tot P, mg/L 01~03 0.05~04 0.1~0.17 0.18
PO,-P, mg/L 0~0.19 0~041 0~0.11 0.09
Cl, mg/L 5.24~81 7.0~255 53~16.0 12.7
S04-S, mg/L 52~12.7 55~249 6.5~20.7 10.8
Cd, pg/L - - - 0

Zn, ug/L 13~258 4~47 114~148 81
Cu, pg/L 2~8 - - 0

Pb, pg/L - - 0~45 52

+ - | trace or not detected.

Properties Aug. 95  Oct. 95 May '96 Average

pH 6.7~9.1 6.1~-6.3 6.76~7.12 70
EC, uS/cm 262~342 175~308 144~366 251
DO, mg/L 14~4.1 6.6~7.7 6.9~8.1 57
COD, mg/L 12~41 03~22 1.2~3.7 21
NH,-N, mg/L 02~17 004~013 0~0.02 0.29
NO;-N, mg/L.  0.7~101 35~39 1.6~2.7 33
Tot N, mg/L 14~112 6.8~79 44~83 57
Tot P, mg/L 0.1~04 0.06~02 004~06 0.18
PO,-P, mg/L 0~03 0~0.03 0~0.06 0.03
Cl, mg/L 6.7~9.1 128~36.3 8.0~26.8 149
SOs-S, mg/L  208~320 99~310 84~310 19.9
Cd, ug/L - - - 0
Zn, pg/L 77~194 0~5 0~17 45
Cu, ng/L - 0~1 - 0
Pb, pg/L - - - 0

Table 4. Summarized properties of tributary stream waters
in Andong area. The lowest and highest values are presen-
ted.

* - | trace or not detected.

Table 7. Summarized properties of tributary stream waters
in Koryung Sungju area. The lowest and highest values are

Properties Aug. '95 Oct. "95 May '96 Average
pH 8.2~9.1 6.5~8.3 6.~8.6 7.8
EC, uS/cm 244~433 256~447 204~420 310
DO, mg/L 4.8~85 6.8~8.3 8.0~8.6 7.2
COD, mg/L 3.3~39 04~1.6 2.7~4.0 25
NHsN, mg/LL 028~03 011~0.16 0.05~0.13 0.17
NOs-N, mg/L.  24~159 269~164 12~108 75
Tot N, mg/L  29~234 4.7~29.7 295~21.0 133
Tot P, mg/L. 0.1~0.28 0.11~0.67 0.05~0.14 0.26
POsP, mg/L  0.15~0.2 0~06 - 0.1
Cl, mg/L 82~91 175~379 124~216 176
SO+S, mg/L 15.7~50.6 17.2~50.3 153~49.2 319
Cd, pg/L - - - 0
Zn, pg/L 0~33 0~10  114~140 47
Cu, ug/L - - - 0
Pb, ug/L - - - 0

* - [ trace or not detected.

Table 5. Summarized properties of tributary stream waters
in Moonkyong Sangju area. The lowest and highest values

presented.

Properties Aug. '95 Oct. '95 May '96 Average
pH 6.9~8.5 5.9~6.5 59~74 71
EC, S/cm 88~208 68~148 81~152 129
DO, mg/L 32~538 6.1~75 48~83 6.2
COD, mg/L 04~62 07~27 14~35 21
NH;-N, mg/L  01~0.23 0~022 0~02 0.08
NO+N, mg/L  004~61 0.25~253 04~3.6 1.2
Tot N, mg/L 06~7.8 14~38 1.04~5.56 24
Tot P, mg/L.  0.05~026 0.02~0.09 0.02~0.11 0.08
PO,-P, mg/L 0~0.15 0~0.01 - 0.02
Cl, mg/L 6.9~8.9 50~16  3.0~10.7 8.0
SO+S, mg/L 1.7~141 28~105 39-~98 8.0
Cd, pg/L - - - 0
Zn, pg/L 56~4650 0~11 0~9 781
Cu, pg/L 0~173 - - 35
Pb, pg/L 3~6 - - 03

are presented.

Properties Aug. '95  Oct. '95 May '96 Average
pH 72~90 61~77 66~71 7.3
EC, uS/cm 70~330  58~306  51~350 262
DO, mg/L 42~61 66—~81 45~85 6.3
COD, mg/L 12~50 004~21 1.8~6.0 2.2
NHN, mg/L 02~08 011~0.14 0~2.38 041
NO;-N, mg/.  0.54~35 007~32 0.7~26 1.9
Tot N, mg/L.  1.24~503 48~61 22~56 35
Tot P, mg/L  0.04~047 0.06~0.5 0.05~041 021
PO+P, mg/L 0~0.27 0~044 0~0.06 0.08
Cl, mg/L 72~90 41394 41—284 134
S0;-S, mg/L 6.0~357 47~519 65—36.1 25.8
Cd, ug/L - — - 0
Zn, ug/L 8~288 0~66  114~140 48
Cu, pg/L 1~62 - - 35
Pb, pg/L ~ - 8~26 36

* - [ trace or not detected.

* - ! trace or not detected.
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Fig. 2. Frequency distribution diagram for nitrogen concen-
tration. Data from 133 water samples of tributary streams
in Nakdong river.
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Fig. 3. Frequency distribution diagram for phosphorus con-
centration. Data from 133 water samples of tributary st-
reams in Nakdong river.
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Table 8. Summarized properties of tributary stream waters
in Miryang Chungdo area. The lowest and highest values
are presented.

Properties Aug. 95  Oct. '95  May '96 Average
pH 6.8~8.8 64~8.8 58~85 7.3
EC, uS/cm 90~464  67~444  49~477 202
DO, mg/L 13~63 65~79 71~91 6.6
COD, mg/L 09~69 03~25 1.1~3.0 2.2
NHs-N, mg/L 01~04 0.03~022 0~0.06 0.10
NOs-N, mg/L  114~94 0.74~104 0.8~6.5 34
Tot N, mg/L  16~132 16~155 18~104 5.7
Tot P, mg/L. 0.01~05 0.02~05 0.03~014 012
PO,-P, mg/L 0~0.34 0~0.29 - 0.07
Cl, mg/L 6.8~88 73~534 32~454 146
S04-S, mg/L 53~39 28~104 45~425 18.3
Cd, pg/L - - - 0
Zn, ug/L 150~6320 0~22 0~9 1260
Cu, ug/L 0~84 0~44 - 46
Pb, ug/L 0~7 - - 0.2

* - [ trace or not detected.

Table 9. Properties of groundwaters sampled in some agri-
cultural areas along Nakdong river. Data are average values
of two samples taken at different time.

Properties GW-1 GW-2 GW-3 GW-4 GW-5 GW-6 GW-7 GW-8

pH 67 71 65 68 65 67 70 63
EC, pS/em 460 120 381 355 409 342 282 301
DO, mg/L 20 41 29 13 19 16 20 23
COD, mg/L 137 243 086 078 176 117 078 117
NH,-N, mg/L 030 025 039 029 044 033 014 012
NO;-N, mg/L 287 52 159 13 02 101 46 162
Total N, mg/L 296 94 243 16 09 112 48 174
Total P, mg/L 033 030 026 015 039 044 031 003

POP, mgL 019 — 019 013 - 029 016 -
Chmgl 67 71 65 68 65 67 70 63
SO-S, myL 152 14 200 251 20 259 107 245
Cd, pg/L - - - - - - - -
Zn, ug/l 5 40 110 200 50 190 2430 3330
Cu, pg/L - - - w0 - - - -
Pb, pg/L - - - = = ===

* - ! trace or not detected.
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