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STUDIES ON THE WATER QUALITY OF NAGDONG RIVER DOWNSTREAM
FOR DRINKING WATER AND INDUSTRIAL SUPPLY WATER

2. ANNUAL VARTATIONS OF ITEAVY METAL CONCENTRATIONS IN THE
DOWNSTREAM WATER OF NAGDONG RIVER FROM MAY
1977 TO APRIL 1978

Jong Hun WON* and Han Serb YANG*

The annual variations of some heavy metal concentrations, Al, Mn, Fe, Cu, Pb, Zn, Cd, Hg
were determined on the day of spring tides in every month from May 1977 to April 1978 at eight
stations in the Nagdong River downstream. Samples were taken at intervals of one or two hours
from 7 a.m. to 7 p.m. at each station. Annual ranges and means of concentrations of the heavy
metals are as follows:

aluminium 40.7—3700 ppb, 286 ppb; manganese 10.3—261.6 pph, 80.8 pph; iron ND-—1237 ppb,
147.7 ppb; copper ND—30.9 pph, 2.49 ppb; lead ND—29.9 ppb, 1.10 ppb; zinc ND—156. 8 ppb, 5. 61
ppb; cadmiuym ND~—1.22 ppb, 0.09 ppb; mercury ND—O0.37 pph, 0.02 pph respectively.

In general, the contents of heavy metals except manganese and mercury were higher at the stations
above station one, Kupo, though the ranges of the contents showed remarkable difference according
to the sampling stations.

Annual means of the concentrations of iron and manganese were exceeded already the desirable
- standards for industrial water and closed to the criteria of raw water for public supply. The values
that over the criteria of raw water were sometimes found.

Mercury concentration showed comparative high level such as ND—0.37 ppb in annual range but
it was not over the environment criterion, 0.5 ppb. '

Aluminium, iron and mercury showed generally high values in summer period and other metals in
winter period, though the patierns of seasonal variations were difference depending on the sampling

stations and the kind of metals.
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Table 1. Annual ranges and means of the contents of the heavy metals in the downstream
water of Nagdong River from May 1977 to April 1978

~ Constituents

Al Mn Fe Cu Pb Zn Cd Hgx
\ (ppb) (ppb)  (ppb) (ppb)  (ppb)  (ppb) (ppb) (ppb)
Station N '
Range 51.80~ 1.03~  2.45~ ND~ ND~ ND~ ND~ ND~
1 699. 30 255.44 899. 25 8. 55 4.64 16. 50 0. 63 0.37
Mean 253.49 109. 43 158. 02 2.24 1.11 3.48 0.08 0.04
Range 59.20~  17.51~  7.00~ ND~ ND~ ND~  ND~ ND~
2 976. 80 201. 88 792. 00 6.90 3.19 51.75 0.57 0.13
Mean 283.96 79.77 165. 42 2.74 0. 87 8.23 0.07 0.02
Range 40.70~ 12. 36~ 8. 05~ ND~ ND~ ND~ ND~ ND~
3 897.25 174.07 350. 00 9.15 29.87 156.75 0.84 0.20
Mean 256. 53 75.00 136. 69 2.78 1.42 22.64 0.08 0.02
Range 57.35~ 15.45~ 1.75~ 0.15~  ND~ ND~  ND~ ND~
4 3700. 00 215.27 1.237.50 30.90 4.35 25.50 0.97 0.11
Mean 349.91 77.90 176. 20 3.55 0.80 3.56 0.09 0. 02
Range 77.70~ 20.60~ 11.20~ ND~ ND~ ND~ ND~ ND~
5 703. 00 150. 38 475. 88 3.90 5.08 7.50 1.22 0.35
Mean 207.10 70.75 123.76 1.72 0.90 1.62 0.09 0.03
Range 44.40~  17.51~  2.80~ ND~ ND~ ND~ ND~ ND~
6 2525. 25 138.02 620. 40 6.42 15.95 6. 00 1.05 0.20
Mean 329.57 72.49 130. 90 1.63 1.15 1.08 0.12 0.02
Range 48.10~ 10. 30~ ND~ 0.24~ ND~ ND~ ND~ ND~
7 1905. 50 218.36 472.83 4.05 2.90 7.50 0.50 0.17
Mean 287.29 75.51 137.10 1.74 _ 0.64 1.46 0.09 0.02
. Range 92.50~  13.39~ ND~  ND~ ND~  ND~' ND~ ND~
8 ’ 1122.95 261.62 684.75 9.30 7.98 12.00 0.74 0.13
Mean 319.91 85.24 153. 82 3.55 1.94 2.77 0.06 0.01
Range  40.7~ 10.3~ ND~ ND~ ND~ ND~ ND~ ND~
1~8" 3700.0 261.6 1237. 5 30.90 29. 87 156.75 1.22 0.37
v Mean 286.0 80.8 147.7 2.49 1.10 5.61 ~ 0.09 0.02
% Hg: 1% Absorption=0. 02 ppb
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Fig. 1-1. The varintions of annual means and ranges of the contents of aluminium and manganese

at each station.
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Fig. 1-2. The variations of annual means and ranges of the contents of iron and copper at each
station.
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Fig.1-3. The variations of annual means and ranges of the contents of lead and zinc at each
station.
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Fig.3. Relationship between the concentration
of the total heavy metals and chloride
at station one.
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