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A Sanitary Survey on the Medicinal Water Springs Located near Taegu City (1986)

Sang Duk Cha, Bong Ki Chang, Byung Yeol Chun and Doo Hie Kim

Graduate School of Public Health, Kyungpook National University Taegu, Korea

‘Medicinal water’ have been used for the treatment of disease and the promotion of health. To study
the quality and health effect of ‘'medicinal water’, the eleven springs located near Taegu City during the
period of March 27-February 17, 1986 were tested for biological and physiochemical examination and
were checked for sanitary environment around the spring.

Among them three springs (27.3%) had a good sanitary equipments and only one was negative for
biological examination. Three ‘medicinal warer’ were accepted as potable by physicochemical
examination.

According to above findings, all of the ‘medicinal water’ sampled from the springs located near Taegu
City were not potable by this sanitary survey adopted Drinking Water Standard in Korea. Kachang and
Youngchum ‘medicinal water’ were more contaminated by heavy metals and bacteria than those of other
springs.

To solve the problem of contamination by heavy metals that originated from uncertain sources, we
should search for the sources of water contamination, remove it completely and also support the

environmental equipments and management system in protection of safe ‘medicinal water’ supply.
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Fig. 1. Map showing localities collected medicinal
water spring near the Taegu city.

Table 1. Location of medicinal spring water resort

No. Medicinal spring
resort

Location

1 Dae-Duk temple
2 Ot-Saem

3 Song-Lim temple

4 Moo-Hak temple
5 Ka-Chang

6 Yong-Yun temple
7 Dong-Hwa temple
8 Pa-Kyae temple
9 Yong-Chun

10 Dal-Gi
11 Ja-Rae-Dum

Dae-Duk mountain

Ki-sung Dong
(Dong-Myeong Myen)

Gu Duk Dong
(Dong-Mheong Myen)

Wa-Ryong mountain

Soo Nam Goal
(Ka-Chang Myen)

Bi Seul mountain(Ok-Po)
Pal-Gong mountain(Ok-Po)
Pal-Gong mountain

Go-Kyung Myen
(Young Chun Gun)

Chung-Song Gun
Do-Dong(Dong-Choun)
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Table 2. Bacteriological examination and environments of medicinal spring resort
. General counts - sanitary . waste-
Ror Tale MPN (orddecy ofbacteria oy, cover e R, baska
1 running 240 2 10 pipe yes no yes yes
still* 540 5 120
2 still =2,400 12 102 spring no no no no
3 running 130 3 8 pipe yes yes yes no
still* >2,400 6 160
4 running 49 1 8 pipe yes yes yes yes
5 running 240 2 11
still 34 0 9 stroage tank  yes yes no no
6 running 0 0 0 pipe yes yes yes ves
still* 170 4 18
running 350 5 11 pipe yes yes yes yes
8 still 920 2 65 spring no no no no
still 2 1 2 spring no yes yes yes
10 running 2 1 2 spring no yes yes yes
11 still >2,400 10 90 spring no no no no

* . No drinking, Figures in parenthesis are standard value

MPN: Most Probable Number of coliform organisms
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Table 3. Average bacterial counts according to sanitary status

. Generalj counts of MPN E. coli

Sanitary status N bacteria(per Iml)  (pre 100 ml) (per 100 ml)
running 6 6.5 128.5 2.0
Water state still 5 53.6 1151.2 5.0
Sanitary care yes 7 5.7 81.0 1.6
person no 5 66.8 1,490.0 6.5
yes 6 7.7 133.8 1.8
Cover 1o 5 52.2 1,144.8 5.2
pipe 5 7.4 153.8 1.8

Style of storage tank 1 9.0 31.0 0

PPl spring 5 52.2 1,144.5 5.2
. yes 7 5.9 110.4 1.9
Privy nearby 1o 4 66.5 1,438’5 6.0
Waste basket yes 6 5.5 107.2 1.7
nearby no 5 54.8 1,176.8 5.4

Table 4. Physical and chemical findings of medicinal water

Water

Alkalinlty Hardeness Cl*  NH*, -N _ Residual  Free -1

N ek Gl ome R ostm 0gpm (o l) e O omy gam ) " m
1 9 6.7 4 360 0.4 55 0.04 0.95 0 8 8.0 14 0
2 10 7.1 34 55 1.4 90 0.60 6.62 0 11 7.5 25 0
3 9 7.4 36 200 1.8 60 0.25 2.50 0 14 7.7 19 0
4 11 7.6 36 250 0.2 50 0.18 1.20 0 15 9.0 17 0
5 7 2.9 0 1,000 6.4 30 0.03 0.80 0 50 2.0 1,600 1.7
6 8 3.4 0 75 0.1 20 0.02 0.25 0 35 7.5 68 0
7 7 7.3 20 50 0.3 75 0.35 1.40 0 28 8.0 6 0
8 8 7.1 25 80 0.2 70 0.19 1.60 0 40 8.5 7 0
9 9 2.7 0 1,250 0.2 30 0.08 1.805 0 20 1.0 900 0
10 10 6.5 50 1,250 4.0 40 0.14 1.18 0 1,300 1.2 a1 0
11 14 8.4 50 200 2.0 85 0.30 2.45 0 61 8.0 11 0
Figures in parenthesis are standard value and unit

Table 4. —Continued

Place Fe Mg Ca Na K Zn As Cd Cr Hg Pb

No. (0.3 ppm) (lm;m osgpm (50 p)pm (75 p)pm (ppm)  (ppm) (lf)‘)’m (50l gpb (10l ;;pb (5? ?Pb (ppb) (10? {pb
1 0.23 0.25 0.15 0.321 1.577  2.824 0.01 0.034 1.35 0.015 8 0.028 0.25
2 0.10 0.07 0.05 0.732 2.093  7.551 0.07 0.105 1.35 0.020 9 0.060 0.90
3 0.05 0.20 0.10 22.575 4.350 8.663 (.50 0.050 5.20 0.070 6 0.035 1.60
4 0.05 0.15 0.10 3.375 14.060 4.663 0.20 0.084 1.35 0.060 5 0.030 2.100
5 0.25 0.60 1.05 33.200 41.000  9.329 0.70 0.174 54.00 20.000 1,400 0.035 41.00
6 0.25 0.30 0.15 0.250 0.121  5.516 0.01 0.158 4.00 0.650 70 0.035 32.50
7 0.05 0.25 0.10 0.102 0.539  5.467 0.01 0.110 1.85 0.340 70 0.020 . 0.05
8 0.05 0.25 0.10 0.352 2.010 4.272 0.01 0.134 0.925  0.110 50 0.030 0.05
9 5.00 6.00 1.30 8.256 2.361 5.598 0.30 0.162 46.00 14.000 250  0.050 23.50
10 1.20 0.60 0.50 91.100 341.600 187.525 14.00 0.134  29.00 0.760 190  0.055 14.00
11 0.10 0.25 0.11 7.440 19.175  7.546 0.01 0.080 5.25 0.016 8 0.060 2.00

* The standard value of chromium is by §-valent
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Table 5. Correlation coefficient berween bacteriological and chemical data

Chloride Ammonium nitrogen - Niti‘ate nitrogen
MPN 0.806** 0.753** 0.756**
E. coli General 0.862** 0.886"* 0.835**
Counts of bacteria 0.799** 0.726* . 0.740**

* 1 p<0.05, **p<0.01

Table 6. Correlation matrix beﬁveen essential minerals and hydrogen ion in medicinal water

Fe Cu Mn Mg Ca Na K Zn pH
Fe 1.000
Cu 0.985**  1.000
Mn 0.779%*  0.787**  1.000
Mg 0.123 . —0.009 0.320  1.000 ‘
Ca 0.086  —0.068 0.156 0.956**  1.000
Na 0.117  —0.043 0.0113  0.929**  0.992**  1.000
K 0.130  —0.028 0.158 0.938**  0.993""  0.999**  1.000
Zn 0.419 0.415 0.639**  0.225 0.147 0.170 0.176 1.000
pH —0.597* —0.598* —0.801** —0.102 0.036 0.036 0.016  —0.760**  1.000

* 1 p<0.05, **1p<0.01
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Table 7. Corrlation matrilx berween non-essential minerals and hydrogen ion in medicianl water

As Cd Cr Hg Pb pH
As 1.000
Cd 0.919** 1.000
Cr 0.801** 0.879** 1.000
Hg 0.109 0.053 —0.059 1.000
Pb 0.760** 0.768** 0.752** 0.059 1.000
pH —-0.753** —0.787** ~0.625* 0.006 —0.921** 1.000
* p<0.05, ** 1 p<0.01
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