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

1. SEASONAL VARIATIONS OF THE CONTENTS OF INORGANIC CONS-
ERVATIVE CONSTITUENTS OF NAGDONG RIVER DOWNSTREAM
WATER FROM MAY 1977 TO APRIL 1978

Jong Hun WoON* and Han Serb YANGx

The contents of inorganic conservative constituents in the downstream water were determined in
spring tides of every month from May 1977 to April 1978 at eight stations of Nagdong River.

Samples were taken at the intervals of one or two hours from 7 a.m. to 7 p.m. at each station.

Annual ranges and means of the chemical constituents over all the stations except station one,
Kupo, are as follows: pH 6.4—9.3, 7.7; electrical conductivity 0.085—0. 345X 108 u{y/cm, 0.196X%10°
w73 /em; chloride 5.8—50.0ppm, 17.7ppm; fluoride ND—0. 19 ppm, 0.06 ppm; sulfate 5.5—41.1 ppm,
20.7 ppm; calcium 6—26 ppm, 17 ppm; magnesium 2.0—12.8 ppm, 5.1 ppm; sodium 7—26 ppm, 13
ppm; potassium 1.4—3.8 ppm, 2.3 ppm respectively.

The seasonal variations of contents of the chemical constituents were not large and showed nearly
definite values at all the stations except station one, Kupo. ‘ '

At station one, seasonal variations were large and the contents were excessively high due to
inflow of seawater compared with other stations.

The values over 50 ppm in chloride were not determined during the determination period at Mul
Geum where the intake station for Busan city water is located.

Most constituents except pH and fluoride were over the criteria for drinking water at Kupo, ‘while at
other stations only pH value was exceeded the upper limit of the criterion especially in summer period,

The pH values tended to increase in the afternoon when water temperature was high.

The chloride concentration was shown the highest value at station one, Kupo, with about 2 hours
delay after high water of Busan harbour and 3—3.5 hours at Mul Geum.
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Annual ranges and means of the contents of the chemical conservative constit--
uents in the water at each station of Nagdong River

downstream from May

1
1

0.196

~ Constituents Electrical cl F SO Ca M N K
. ivit . g a N
Saton NN PH (33’;3;;3‘;/25 (ppm) (ppm)  (ppm) (ppm) (ppm) (ppm) (ppm}
Range 6.78~8.18 0.113~12.150 7.05~ 0.02~ 7.37~ 11~88 3.0~ 8~ 1.3~
1 3820.00 0.25  472.44 7260.0 1560 i 68.0
Mean 7.4 2.359 738.16  0.11 105.21 30 . 55.2 319 150
Range 7.15~9.10 0.114~0.345 6.90~ ND~ 11.96~ 11~21 3.5~ 8~26 1.4~
2 50.00 0.13 . 35.58 8.1 3.8
Mean 7.7 0.204 19.11  0.07.. 21.88 17 5.4 14 2.3
Range 7.10~8.81 0.116~0.285 7.05~ ND~ 11.66~ 10~22 3.0~ 8~21 1.5~
3 33.60 0.19  41.12 6.7 2.9
Mean 7.7 0.202 18.81  0.07 21.58 - 17 5.2 13 2.3
Range 7.16~9.23 0.085~0.257 6.62~ ND~ 10.79~ 7~22 2.0~ 8~22 l.4~
4 36.02 0.13  36.45 6.7 2.9
Mean 7.8 0.190 17.32 0.06 19.49 16 5.0 13 2.2
Range 7.20~9.20 0.175~0.226 11.30~ ND~ 11.08~ 12~21 3.7~ 10~17 1.8~
5 23.00 0.10 32.95 7.6 3.0
Mean 7.7 0. 201 19.00  0.05 19.57 16 5.2 13 2.3
Range 7.18~9.21 0.118~0.252 6.52~ ND~ 11.60~ 11~22 3.0~ 8~17 1.5~
6 : 28.60 0.13 34.12 12.8 2.7
Mean 7.7 0.192 16.97  0.06 20,47 17 5.1 13 2.2
Range 7.15~9.27 0.121~0.250 6.70~ ND~ 9.21~ 6~26 2.0~. 8~19 1.6~
7 . 28.00 0.15 - 34.41 8.9 2.9
., Mean 7.7 0.198 1719 0.07 21.24 17 5.0 13 2.3
Range 6.42~8.79 0.109~0.237 5.75~ ND~ 5.52~ 6~22 2.0~ 7~16 1.4~
8 22.80 0.15 30. 62 6.0 2.6
Mean 7.4 "0.185 15.65  0.07 2041 16 , 4.6 12 2.2
Range 6.42~9.27 0.085~0.345 575~ ND~ 5.52~ 6~26 2.0~ 7~26 1.4~
2~8 50.00 0.19 41.12 12.8 3.8
Mean 7.7 17.72 0.06  20.66 17 5.1 13 2.3
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Fig.2-1. The variations of annual meuan and
range of the contents of chemical
conservalive constituents at each stat-
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2 vy MRS ARBHE 2z fiwsdch
el 3w LEEaRtel AA B L eiAs zate]l 9%
3 A dEbA) fikel BAE FEel & 5 3
o, Himh 2 Bl A 2ekA FEE @uh 2
@ A Table 1 o] A& $hEh 1 5+ T 2~8 & HlfRE
el Al ENSERT Y BEMEES Ve gl

Fig. 2—1 % Fig. 2—2 3 MukH0 4E0¥L 6 9
WTIBEYE el A el v}

pH: Table 1 ¥ Fig. 2—1 o} 4] pH 3t2 4l
i 2 WEMEE WA B 19 @
lHGE Bsrsly 7.7¢] 6.4~9.3 024 9kl kel
AE w@otel olZ& & pH g2 FA=E me
upghol 2 HFEe Fhe] Jelvesl, oz
Kakel S Ucste AL Esle ey and
BT KBl AHHE HEE vtz d24¢ 5
et WDIEECN AAAE BEE hES @ 2%
Tl HB; 1~3 el A& 1.4~2.0 qie] Wl L
Zrol bk 4~8 oA & 2.0~2.4 2A [-pi%el A Y
SR =ch el AR 2R
= ES 1o 7.4 24 7% WA i 2~8414
E1I~7.8 24 P& #r Rolx ek wab4
HWEE 12 Hke Aol K B Holsle st
Awt pekEet pH gto] B2 #ike A= pH
#e B2 JEYA ¢stm oFE ¢ e W
el z glvh AP E: 1ol e BAmRel ETA o
Atz A AT 5 olvh HEE 8 & itiBkel 4 4
WREE b aAw REE Fifite 713 de)

BRSO  HTESMAY REV B Bl
e, I 1ol ol 2o Zog Mol ¥k
WAS Folol & F Az, M 2EHE figs
BAE o Liie 55 EE) HEEE o
74 WA H = fidolek, MG 2 94 s 3 & #Y
700 me) A yhol HA  Aw AFL T2 A
sl glol EEERgZE =), Mk 4 oAl
e e IS s 29 AL oA gelatn
e sl UG 51T 5,6,7 J10 sl A kile
=2 {lhmhs g 4ok gl

EE{Lo) = : Hi{ko] &9 HS ik 2~8 o)A g
#ol ¥ 18 ppmell  FTHHRI7} 5. 8~50 ppm Z A
1977 48 5 el Al 19784 4 J74A19) JUsiige) =
S0 ppmE & dol Gz, PFHEol 197448 3 A
oA 1975 41 3 A7AA Hugh 3ol A P L
41 ppm & ZEGIENY 5. 1~876 ppel bl {14
vhe gkolgleh 1977 48 10 J1 Wdy3k 197845 1
ol 4] 3 Abeleoll ysslkigol MK} Skt Rk

— 132 —



floptk 2 TRAKZAY HUGT FHikel kel

Mg(mg/I
F(mg/i) 9(mg/1l
260
0.2|-
55
O.1 =
12f
[ 2 3 4 5 [ 7 8 8l
Station
S04 (mg/D) a+
"'472
OL—1 1 1 1 1 1 1 —
] 2 3 4 5 6 7 8
Station
| o
. Na{mg/})
F 7 9
40 1560
I
30} Zf
30f-
20}t
20F
1OF .
i 1 1 1 A 1 i
| 2 3 4 5 6 7 8 1 OF
Station
QL1 I ) L T | ) '
Ca(mg/l) | 2 3 4 5 6 7 8
88 Station
K{mg/l}
1 68
30fF
1S
20} qF
10} 2F
O L L '} L 1 1 1 J 0 1 . 1 p— N 1 1 1 ]
[ 2 3 4 5 6 7 8 | 2 3 4 5 6 7 8
Station Station

Fig. 2-2. The variations of annual mean and range of the contents of chemical canservative

constituents at each station.
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Fig. 3-1. Monthly variations of the mean val-
ues of pH and electrical cenductivity.
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Fig. 3-2. Monthly variations of the mean va-
lues of chloride ion concentrations.
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ues of sodium and potassium contents.
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Table 2. Time difference between the time of high water and the time of maximum
chloride concentration determined

Sampling Time of. Time of maximum chloride concentration Time difference (hr)

date high water St.1 St.2 St. 3 ) St.1 St.2 St.3
May 5, 1977 9:34 13: 00 11:00-  13:00 3.5 1.5 3.5
Jun. 3 9:19 11:00 - 13:00 —_— 2.0 3.5 —
Jul. 30 8:08 10 : 00 R — 11 : 00 2.0 — 3.0
Aug. 28 7:52 10: 00 11: 00 17 : 00 2.0 3.0 —
Sep. 29 9:16 11:00 13:00 _ 2.0 3.5 -_—
Qct. 30 10 : 00 12 : 00 13:00 13:00 2.0 3.0 3.0
Nov. 26 8:33 10: 00 —_ 11:00 1.5 - 2.5
Dec. 27 9:27 11:00 13:00 13:00 1.5 3.5 3.5
Jan. 26, 1978 9:44 12: 00 13 : 00 15 : 00 2.0 3.0 5.0
Feh. 9 9:37 12: 00 13:00 15: 00 2.5 3.0 5.0
Mar. 10 9:16 11:00 13:00 13:00 2.0 3.5 3.5
Apr. 8 8:52 11:00 12 : 00 12: 00 2.0 3.0 3.0
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