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

In this experiment, one hundred and forty water samples were collected at 20 stations from July to
December 1985.

Range and mean value of constituents of the samples were as follows; pH 6.2-8.2, 7.07; water
temperature 4.0-23.5°C, 15.9°C; electrical conductivity 0.228X102-2.125X102 ut5/cm, 0.860X10%uT/
¢m ; chloride ion 3.28-19.3mg/l, 6.81mg/l; nitrite-nitrogen ND-0.221 mg/l, 0.017 mg/! ; nitrate~
nitrogen ND-6. 779 mg/!, 0.877 mg/l ; phosphate-phosphorus ND-0. 105 mg/l, 0.021 mg/! ; silicate-silicious
2.12-22.70 mg/l, 9.04mg/l, respectively.

Especially, electrical conductivity, chloride ion, nitrite-nitrogen, nitrate-nitrogen, and silicate-
silicious of the station 11 (Millakdong) were higher than those of others as 1.815X10%0/cm, 13.5
mg/l, 0.076 mg/l, 4.772 mg/l and 14.07 mg/l.

Range and geometric mean value of total coliform and fecal coliform MPN’s of the samples were
0-1,500/100 m!, 13-470/100 m! and 0-460/100 m!, 2-32/100 ml. Composition of coliform was 26.37%
Escherichia coli group, 21.98% Citrobacter freundii group, 37.36% Entrobacter aerogenes group and

14.29% others.
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Fig.1. Spring water sampling stations.
@ Kup’o, @ Jurae, ® Kaejong, @ Ch’ojang-dong,
® Yongdo, ® T’aejongdae, (@ Taechdng park,
@®Taeshin-dong, @Munhydn-dong, @ Taeydn-dong,
@ Millak-dong, @ U-dong, @ Mangmi-dong,
@ Suydng, @ Songjigog, @ Dongsang-dong,
@ Kumgangwon, @ Taedoksa, ¢ Kumgangdae,
@) Jonpo-dong.
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Table 1. Water quality of spring waters in Pusan area (Jul. ~Dec. 1985)

pH Temperature (°C)

Electrical conductivity Chloride ion (mg/)

Station (X10%B5/em)
Range Mean Range Mean Range Mean Range Mean
1 6.3~7.6 6.99 12.2~17.0 14.99 0.233~0. 501 0. 396 3.28~ 3.72 3.42
2 6.3~7.5 7.01 12.0~15.0 13.71 0.269~0. 601 0.481 3.8 ~ 4.45 4.11
3 6.0~7.4 6.67 10.8~22.0 16.23 0. 850~1. 327 1.082 7.62~18.8 9.54
4 6.1~7.6 6.87 8.2~19.8 15.20 0.572~1.310 1.047 4,76~ 5.9 5. 36
3 6.7~7.9 7.27 15.8~19.0 17. 80 0. 899~1. 695 1. 335 10.1 ~13.7 12.25
6 6.7~8.2 7.36 11.1~17.3 16.14 0.799~1. 455 1.176 15.2 ~19.3 17.72
7 6.5~8.1 7.35 13.0~21.2 18.43 0.296~0. 605 0.477 3.95~ 4.5 4.15
8 6.4~7.9 7.13 7.4~19.6 16. 49 0.656~1.160 0.936 7.62~ 9.6 8.71
9 6.6~7.9 7.19 10.1~13.9 12.49 0.412~0.780 0.612 3.8 ~ 4.95 4.65
10 6.7~7.8 7.17 10.3~19.0 16.17 0.239~0. 586 0.468 3.9 ~ 4.8 4.32
1 8.3~7.3 6.73 9.2~16.5 14. 67 1.230~2.125 1. 815 6.6 ~15.1 13.15
12 6.6~7.9 7.29 7.0~21.8 17.37 0.262~0. 524 0.420 4.64~ 5.34 4.99
3 6.4~7.7 7.00 10.1~19.8 16.63 0.917~1. 554 1.291 7.8 ~ 8.58 8.19
14 6.7~7.7 7.17 12.0~16.0 14.77 0.749~1. 393 1.122 5.28~ 7.15 5. 93
15 6.2~7.6 6.76 10.8~19.5 15. 29 0.769~1.425 1.173 4.45~ 9.6 7.12
16 G.3~7.6 6.93 12.5~17.2 15.29 0.529~1.010 0. 824 4.38~ 5.0 4.77
17 6.8~7.3 5.06 9.0~17.8 15.49 0.288~0. 626 0.491 5.52~ 6.6 6.12
18 5.5~7.5 7.06 4.0~23.5 17. 86 0. 232~0. 506 0.398 3.45~ 4.2 3.39
19 6.4~7.7 7.17 6.0~19.5 16. 46 0.228~0. 531 0.387 3.6 ~ 4.2 3.95
20 6.7~8.0 7.356 13.0~16.0 15.09 0.832~1. 562 1.271 4,1 ~ 4.85 4.38
Total 6.0~8.2  7.07  4.0~23.5 15.90  0.228~2.125  0.860 3.28~19.3 6.81
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Tabcle 2. Nutrients of spring waters in Pusan area (Jul. ~Dec. 1985)

Parameter NO-N (mg/l) NO3-N (mg/l) PO,-P (mg/i) Si0.~Si (mg/l)
Station Range Mean Range Mean Range Mean Range Mean
1 ND ~0.016 0.016 0.050~0.350 0.182 0.004~0.022 0.010 5.30~ 7.56 6.39
2 ND ~0.012 0.011 0.001~0.278 0.096 0.003~0.024 0.017 4.70~ 6.10 5.43
3 ND ~0.020 0.015 0.644~2.169 1.600 0.016~0.030 0.024 6.96~ 8.60 7.94
4 0.002~0.030 0.015 0.980~4.200 2.591 0.013~0.026 0.021 2.12~ 6.15 5.12
5 0.004~0.045 0.018 0.040~0.448 0.174 0.006~0.021 0.017 12.80~16.00 14.33
6 0.005~0.018 0.011 ND ~0.827 0.221 ND ~0.019 0.014 7.04~ 90.32 8.44
7 ND ~0.021 0.013 0.004~0.057 0.034 0.007~0. 020 0.017 5.80~ 7.40 6.55
7 0.005~0.019 0.013 0.343~1.375 0.909 0.050~0.105 0.068 9.50~12.15 10.79
9 ND ~0.019 0.012 0.036~0.933 0.469 0.008~0.041 0.025 6.08~ 8.40 7.15
10 ND ~0.021 0.014 ND ~0Q.227 0.076 0.006~0.015 0.011 5.50~ 6.80 6.18
11 0.042~0.221 0.076 2.160~6.779 4.772 0.014~0.060 0.026 2.10~20.00 14.07
12 0.003~0.021 0.011 0.080~0.492 0.275 0. 003~0.020 0.011 6.12~ 8.36 7.07
13 ND ~0.050 0.018 0.138~1.705 1.547 0.014~0.073 0.058 13.60~22.70 16.73
14 ND ~0.013 0.009 1.050~3.907 2.685 0.006~0.034 0.018 4.70~10.30 8.65
15 ND ~0.024 0.017 ND ~3.769 1.648 0. 021~0.041 0.031 7.80~13.00 11.17
16 ND ~0.075 0.025 ND ~0.112 0.048 0. 005~0.024 0.011 10.40~14.50 12.69
17 ND ~0.020 0.014 0.001~0.236 0.098 0.002~0.016 0.007 7.90~10.45 9.45
18 ND ~0.021 0.012 ND ~0.389 0.227 0.001~0.010 0.005 2.92~ 7.40 6.21
19 ND ~0.018 0.0i0 0.035~0.316 0.167 ND ~0.017 0.008 2.76~ 7.46 5.90
20 ND ~0.015 0.009 0.013~0.191 0.116 0.007~0.020 0.015 10.00~11.50 10.45
Total ND ~0.221 0.017 ND ~6.779 0.877 ND ~0.105 0.021  2.12~22.70 9.04
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Table 3. Bacteriological examination results
of the spring waters in Pusan area

(Jul. ~Dec. 1985)

MPN/100 m! Number
Fecal coliform of

w
o

_ Total coliform

Range G. M. * Range G.M sample
1 3.6~ 460 116 0 ~ 93 20 7
2 3.6~ 460 39 0 ~150 3 7
3 9.1~1,100 106 0 ~460 24 7
4 3.6~1,100 228 0 ~7 6 7
5 0 ~ 460 18 0 ~ 43 3 7
6 0 ~1,500 67 0 ~120 7 7
7 3.6~ 460 127 3.6~120 13 7
8 3.6~1,100 102 0 ~93 8 7
9 0 ~1,100 204 0 ~240 14 7
10 23 ~1,500 470 0 ~230 19 7
11 23 ~1,500 461 0 ~230 32 7
12 0 ~1,100 181 0 ~93 9 7
13 0 ~ 460 13 0 ~ 43 3 7
14 0 ~1,100 28 0 ~240 4 7
15 3.6~1,100 210 0 ~150 15 7
16 21 ~ 460 70 3.6~ 93 17 7
17 3.6~ 460 43 0 ~ 93 16 7
18 3.6~ 750 156 0 ~ 93 11 7
19 3.6~ 460 85 0 ~23 3 7
20 0 ~ 43 20 0 ~23 2 7
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Fig. 2. Monthly comparison of coliform MPN’s in
spring waters in Pusan area (Sept.-Dec,1985)
—— Total coliform -..... Fecal coliform,
O :Sept., @ :0ct., A :Dec
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Table 4. Coliform classification results by IMViC reaction and E.C. test (Jul. ~Dec. 1985)

Types E. coli group Citrabagcﬁg{l pfreundii Enterabagc:g:paerogenes
Untyped Total
St. 1 I 0 N Total I I Total 1 1 il W Total
1 2 0 1 0 3 1 0 1 4 0 0 1 5 1 10
2 1 0 0 0 1 0 1 1 1 1 0 1 3 0 5
3 1 0 0 0 1 1 2 3 3 0 0 0 3 0 7
4 0 0 0 0 0 2 1 3 2 3 0 0 5 0 8
5 0 0 0 0 0 0 2 2 0 0 0 1 1 4 4
6 2 0 o0 0 2 1 0 1 1 0 0 0 1 0 4
7 2 0 0 o 2 1 0 1 0 0 0 1 1 0 4
8 1 o o 1 2 0 1 1 2 1 0 0 3 0 6
9 1 0 1 0 2 0 0 0 0. 0 0 0 0 0 2
10 1 0 1 0 2 2 1 3 2 0 0 1 3 0 8
11 1 0o 0 0 1 0 1 1 1 0 0 0 1 0 3
12 1 0 0 0 1 0 0 0 1 0 0 0 1 2 4
13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 O 0 0 1 1 0 0 0 0 0 0 1
5 0 0 0 O 0 0 0 0 1 0 0 0 1 4 5
16 1 0 1 0 2 1 ] 1 1 0 0 0 1 3 7
17 1 0 0 0 1 1 0 1 1 0 1 0 2 2 6
18 1 0 1 0 2 0 0 0 1 0 0 0 1 0 3
19 1 0 0 0 1 0 0 0 1 0 0 0 1 0 2
20 1 0 0 0 1 0 0 0 1 0 0 0 1 0 2
Total 18 0 5 1 24 10 10 20 23 5 1 5 34 13 91
% 19.78 26. 37 21.98 37.36  14.29 100.00
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