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This study was carried out to evaluate the water quality of spring waters in Pusan area(see Fig.1).

In this experiment, twenty-five water samples were collected from 5 stations from December 1983
to August 1984.

Range and mean values of constituents of the samples are as follows; pH 5.80~7.25, 6.60; water
temperature 6.0~23. 0"‘C, 12.9°C; total residue 33.0~325mg/l, 121. 2 mg/l; alkalinity 4.75~51.67mg/!,
24.1mg/l; hardness 9.47~85.0mg/l, 30.3mg/l; electrical conductivity 0.495~2.750X102u05/cm,
1. 239X102 pp/cm; turbidity 0.54~7.80 NTU, 2.04 NTU; KMnO, consumed 0.51~8. 47 mg/l, 1.96 mg/!;
chloride ion 4.91~36.0mg/!, 12.55 mg/!; fluoride ion ND-0. 30 ppm, 0.08 ppm; nitrate-nitrogen ND-
8.94mg/l, 1.94mg/l; nitrite-nirogen ND-0.10mg/l, 0.03 mg/!; ammonia-nitrogen ND~0. 16 mg/l, 0.03
mg/l; phosphate-phosphorus ND-0.09 mg/l, 0.03 mg/l; silicate~silicious 0.42~22.7 mg/l, 7.96 mg/l;
copper ND-10.5 b, 2.46 ppb; lead ND-22.7 ptb, 3.54 ppb; zinc ND-103 ppb, 21.33 ptb; iron 20.3~
2, 800 ppb, 801.72 ptb, respectively.

Arsenic, cyan, cadmium, manganese, mercury, chrome and phenol were not detected.

Total residue, electrical conductivity, turbidity and chloride ion of station 1 (Milrakdong) were
higher than others as 178.1mg/l, 2.127X102 p5/cm, 3.16 NTU and 16. 32 mg/!.

The concentration of silicious had a great influence on precipitation.

The concentration of fluoride ion of spring waters was lower as (.08 ppm than the criterion for

drinking water as 1 ppm, while iron was exceed 2.7 times as 801. 72 ppb.
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Fig.1. Spring water sampling stations
(@ Milrakdong, ® Mangmidong,
@ Moonhaendong, @ Sungjigog,

@& Daeshindong.

FAkE R T
LBk B BRAHE

D E K
Fig. 1o] viel W & HEhelA 19834 12754
19844F 857 Atelel 5ElY] A X HiEstH 1, HRE
o] o] FUHsHE FEoloh. #AKY b‘%zk%:— FIH o

Rl ¥d% A s~6RAolo] FE o WA AR
S e I LA WRES ;ﬂ% #ia)sl
o},
2) Sk
B 1:0%Ee) Fifeshe WA SUE Dol

AR BBEFE e s A+
EelA 9o

Re ke kS KK

HE 2 EERY Bl Ve HREEMd A4
B T gl ARz

KERE BEse E2is sbY QA Falgel

TE FAE At BH AAE 23 Y

M 3 FREIL J15e ER S Fieste REW
BEe] gl FIAslE Bikel o).

HiEh 41 o"le] AAES AEA 500 m
Ao fifEistd $2AAY Ade Fz2E
o} fEAIEte

HiB 50 HAHR BEEARE S dd 97

o

o )

o

it

7F 9w AFoR ng S5 TE AASE &
AE R 3Z4= foe &Lt Fol e,
2. BBGE
D — iR

Kit, pH = Hike] @3z, EeslelE, BEE 8
feel & WMEE 52 HA SHEG LIEXH1981)D
o #3Ih BREZEE Model CM-IDB (TOA
Electric Co.) MRS ftflstgd =t BIN® 25
MEREE ERAEWARN8LY 9A HEsigd o
B3R Alfusone Method®e] wlghel,

2) EFREH
mEEmNE BE, EBRE 2%, SxJok &R
BEb: B3e APHA.AWWA and WPCF(1981)!94],
BB R HARSHG 70 wgv

3 FEeRB 2 B#EBE
prRel ol e ERARTRRY, A, =F,
Fo0, 9 o, W, AMZE, AL HE APHA
AWWA and WPCF106} 7} ulgkel,

1. gEkel Bk KES —RER

5 Tkl A HE= pH, KiE. MEBRBEYH, K
GrlE B, MEE, EREEE, BE #@uag 2
EHER, Bbe] LBE, L 59 B @E
s Table 1] Velygl=l

pHS #WEEE 5.80~7.25 gon, FEHE
iﬁa%ﬁ 1A 6. 17824 gk, #BE 4= 7.002 2 {f

S o7k =okth £(1983)M] 19814E4] 4]
1982@ Aolel] FBE MR fslw HEY pH Y E
#HE7L 6.5341 4 6.9391d] Hiled £F WENAE

— 539 —



& B Eed B O#B
Table 1. Water quality of spring waters in Pusan area (Dec. 1983~Aug. 1984)

. Criteria for
Parameter Station 1 2 3 4 5 Total drinking water
rH Range 5.80~6.45 6.35~6.91 6.59~7.25 6.48~7.20 6.01~7.09 5.80~7.25 5.8~8.0
Mean 6.17 6.67 6.85 7.00 6. 60 6.60
Temp. (°C) Range 6.0~16.0 9.8~17.0 7.0~21.7 7.6~23.0 6.8~15.9 6.0~23.0
Mean 11.5 13.7 13.1 13.6 12.6 12.9 —_
Total residue Range 66.7~325 66.7~225 33.0~150 50.0~217 33.0~167 33.0~325 <500 ppm
(mg/l)  Mean  178.1 131.5 74.9 130.0 91.7 121.2
Alkalinity Range 13.4~36.9 34.9~51.6 8.41~24.0 7.21~55.4 4.75~23.5 4.75~51.6 >5 ppm
(mg/l) Mean 25.1 44.3 15.9 23.4 12.1 24.1
Hardness Range 31.0~47.4 33.1~43.7 10.8~22.8 13.8~85.0 9.47~25.0 9.47~85.0 <300 ppm
(mg/D) Mean 39.2 39.4 16.3 41.6 14.8 30.3

Electrical Range 1.790~2.405 1.250~1.520 0.495~0.685 0.640~2.750 0.520~0.830 0.495~2.750 —
cond. (py5/cm)

X102 Mean 2.127 1.399 0.576 1.485 0.608 1.239
Turbidity Rangee 1.20~7.80 0. 54~2 10 0.58~3.40 1. 10~5 50 0. 54~2 60 0. 54~7 80 -
(NTU) Mean 3.16 1.05 1.51 2.63 1.87
KMnO, Range 0.76~3.82 1.34~3.58 0.51~8.47 0.83~2.74 0.57~2.39 0. 51~8 47
consumed  Mean 1.86 1.98 2.70 1.58 1.68 1.96 <10 ppm
(mg/1)
Chloride ion Range 12.5~22.5 7.42~13.2 4.91~13.0 5.56~36.0 5.60~20.2 4.91~36.0 <150 ppm
(mg/D) Mean 16.32 10.48 7.62 18.41 9.91 12.55
F-(ptw)  Range ND~0.17 0.06~0.23 ND~0.16 ND~0.27 ND~0.30 ND~0.30 <1 ppm
Mean 0.06 0.13 0.05 0.08 0.08 0.08

ND: none detected
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Table 2. Nutrients ¢f spring waters in Pusan area (Dec. 1883~Aug. 1984)

Criteria for

Parameter Station 1 2 3 4 5 Total drinking water
NO;—N  Range 4.47~7.02 0.16~1.99 0.09~1.16 0.02~8.94 ND~0.70 ND~8.94

(mg/t) Mean 6. 05 0.94 0.54 1.90 0.29 1.94 <10 ppm
NO:—N Range ND~0.09 ND~0.05 ND~0.05 ND~0.05 ND~(.10 ND~0.10

(mg/l) Mean 0.03 0.02 0.02 0.02 0.03 0.03 -
NH;—N Range ND~.16 ND~0.11 ND~0.01 ND~0.08 ND~0.02 ND~0.16

(mg/h) Mean 0.05 0.03 0.01 0.04 0.01 0.03 —
PO,—P Range ND~0.03 0.02~0.09 0.01~0.03 0.01~0.06 0.01~0.08 ND~0.09

(mg/l) Mean 0.02 0.05 0.02 0.03 0.03 0.03 -
Si0,—Si  Range 1.12~16.9 1.26~22.7 0.62~7.37 0.84~11.7 0.42~9.83 0.42~22.7

(mg/l)  Mean 9.20 11.82 5.93 6.44 6.43 7.96 <50 ppm

ND: none detected
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Fig. 2. Monthly variations of silicate-silicous in

each station from Dec. 1983 to Aug.}1984.
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Fig. 3. Variation of nutrients at each station
(Dec. 1983~Aug. 1984).
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Table 8. Toxic metals of spring waters in Pusan area (Dec. 1983~Aug. 1984)

Criteria for

Parameter Station 1 2 3 4 5 Total drinking water
Cu~(ppb) Range ND~3.46 1.08~7.27 ND~10.5 ND~4.24 ND~5.00 ND~10.5
Mean 1.14 3.40 3.94 1.61 2.22 2.46 <1 ppmn
Pb2*(pph) Range ND~9.66 ND~13.6 ND~4.55 ND~10.6 ND~22.7 ND~22.7 <0.1 ppm
Mean 3.16 4.15 1.65 3.08 5.64 3.54
Zn?t(ppb) Range ND~26.5 ND~72.8 4.70~46.5 ND~103 ND~79.8 ND~103
Mean 9.04 16.51 19.08 44,22 17.81 21.33 <1 ppm
Fezt(ppd) Range 43.5~590  20.3~2, 433 30.0~1, 950 50.0~2, 233 86.8~2, 800 20.3~2, 800
Mean  273.38 703. 33 984.18 931.03 1,116.7 801.72 <0.3 ppm
As, CN, Cd?-, Mn?t Hg?t, Crét, Phenol: none detected
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1200 T T ppmel] ZA fEEs = BEEY o
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Fig. 4. Variation of toxic metals at each station
(Dec. 1983~Aug. 1984).
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0.42~22.7 mg/l, 7.96 mg/l ; F&] ND-10.5 ppb, 2.
46 ppb 3 W} ND-22.7 ppb, 3.54 ppb; ofed ND-103
beb, 21.33 p£b s A3 20.3~2,800 ppb, 801.72 ppb
A4+
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slE 5L A sk

Fel, MBS 1L WEBRBEW 173 1mgy/l, BHME
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16.32mg/la A B} & HEE ¥} 453 gk

BEROERT EBRYE R 4R BE =2A 2

& okt = Aol LBEE bkl AREEEE
1ptm B} 0,08 ppm 02 ) gkow, DU A
B 801.72 ppb B A 2. 765} #BiEst .
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