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A Study on the Water Quality of Some Natural
Mineral Springs in Busan Area

Environmental Research Division

Hyun-Sil Kim

Abstract

This study was performed to investigate the water quality of the natural mineral springs
in Busan. Samples for this study were collected for a year from March, 2000 to February,
2001 at fifty sites. In order to evaluate the taste of water the content amount of
minerals(Ca, Mg, Na, K), silicic acid and sulfate was measured.

The range of pH was 6.6~7.7 a the natura mineral springs in Busan. And the
contents of nitrate(NOs-N) were detected over 5Smg/L at six sites. But the water at all sites
was satisfied the Korean drinking water standard of nitrate, below 10mg/L.

The result of major cation contents analysis was found Na“» Ca™> Mg™> K" and major
anion contents analysis was found CI"> SO,> NOsN)> F.

A correlation coefficient was 0.4772 between chloride and calcium and was 0.4310
between chloride and magnesium. Hardness had a high correlation with akalinity.

The K and O index values were used as an index of headthy and delicious water. The
water at 32 sites(64%) was evaluated healthy and delicious.

Key Words : natural mineral springs, K and O index

- 152 -



of £

=4

o

LRk

A

JﬁNO
1

0

=

i

A

)

Ao Q. mepd B Ay

L

F, 1992; 71, 1999)

& )

9

]

ko=
pig

o Bz
= T T

2}

i3

k)
pal

]

do] WHojd Aom o) Szt

9

[}

g Ax goH, wie

=]
2
=

]_

h=
=

A AA/QTE ok 40%7EFS RE

]

o
pul

oy

2 19 o] gl 5091 o] oFrE

1995 ell= =55 =7k

oF

TR

om, & FFo| Hd3Hd 1

froint
=)

HA41+= 1,000

o

<)

5H71

°©

s

/\g/\

N

ot
E

)

m' 2]

74

R

1

Eis

)

= A
g

=

elow

=
=

=

=

sltt.

=< A9 °F 65%
Q2x01H, 10%
o713, 20%

oG

o

3/

£ AT 2

0

=

<

"

a2y -9t

&

rolu}

2 A
Fotom, |

&8

Fol A

o]

=
Zs

Al

=

PAAY BHRE A FER ¥
=

I s A

AR 87/, + 5071 oF
Table 1°| eERYSIT
A =87

O

- 153 -

’

Y37t
=
(st

H]

=
T
=

Eis

S

A

L

AR ALY, B

7} 97.2%,

=
T

3

3

1

FEe greEaA A

ZFA]
al

S
ay)

=
=

A

&4 o] &7 60~90%°l ©]

= =5l
wo] ATk (3, 1983).

X3

2.2%

of Aub#] ekem 0.61%
2|5

Ql



Table 1. The location of sampling sites

No Sites Address Gu,Gun u/d
1 Sagyukjangl Dongsaml sanl149-5 80
2 T;oerigrrﬁgedr?e_ Dongsam?2 san29—5 100
3 | Mileukam Dongsam3 san149-1 Yomg]ido_ 50
4 Bongsan Bongrae4 256—3 80
5 Sanjeong Sinseon3 sanl?2 80
6 Gayasan Gaya 500
7 Mantap Gaegeum 100
8 Oksejeong Jeonpo san2—23 300
9 Geumnyeonam Jeonpo sanlO Busanjin= 300
10 Bulgwangsa Choeup sanl25-2 o 100
11 Chanmulsam Choeup san98-1 100
12 Okcheon Choeup san98-—1 500
13 Geumyong Geoje2 100—6 50
14 | Hambakgol Yeonsan7 176—1 Yeonje— 50
15 Hwangeum Yeonsan7 176—1 gu 50
16 Banya Yeonsan7 176—1 50
17 Soimi Sajik2 san81—7 80
18 Chillsungam Oncheonl sanl132—1 Dongrae— 60
19 Cheongsuam Oncheon?2 sanl44 gu 80
20 Geumgangl Oncheon3 san190—7 100
21 Gatgol Guseol sanlb8—5 100
22 Mulmanggol?2 Guseo?2 san4—8 80
23 Yeomeong Geumsa san9 Geuinjeong 120
24 Bulgwangsa Namsan 883—1 o 80
25 Sudosa Bugok?2 674 100
¥U/d : User/day

- 14 -



SAR|Y YR otREel SN BHE 9T
Table 1. The location of sampling sites (continued)
No Sites Address Gu,Gun U/d
26 Guwalsan Bugok3 sanlb5—17 80
27 | Jeil Seo3 sanl Geumieong™ g
28 Sambatgol Jangjeon?2 san30 . 80
29 Jungang1 Daeyeon3 sanb4—36 250
30 Naengsuyokter Daeyeon3 sanb54—56 250
31 Daeyeonsam Daeyeon3 sanb54—36 200
32 Butccot Munhyeonl 100
33 Munsusa Yongdang Nam—gu 100
34 Jangsan Yongho?2 sanl101 200
35 Igidae Yongho3 san26—19 200
36 Seobjari Yongho3 6—1 120
37 Sinseondae Yongho4 50
38 Jogwang Gwangan4 san35—4 100
39 Ealeumgol Mangmi sanll4 Suyeong= 160
40 Samsung APT Mangmi sanl07-1 . 120
41 Jangsan Bansongl bogeongsa 150
42 Gaeunsa Bansong?2 49 200
43 Jangcheonsa Bansong3 sanbl 400
44 Jungri Banyeol 116—1 Haeundae — 200
45 Gwaneumjeong—sa| Banyeo3 san4—11 gu 250
46 Seongbulsa woo2 1108—11 300
47 gglry;ical training Jaesong?2 san3l 300
48 Pokposa Jwa san65b 3000
49 Yongso Gijangeup sebusanlO Gijang— 50
50 Jangansal Janganeup gun 50
%U/d : User/day
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Table 2. Analytical Instruments

’

MER $A729 UATE
el uAE, dFEEe A
12095 Aglon, weEey

Mg, Na, K, Si0, 4Z8gxE F&
Standard Methods, H A4 1%

(o3

i Bl Estel EAlshalth EAf

AbE9 7]7]= Table 28} Zth

Items

Analytical Instruments

pH

pH meter
(Model SA720A, Orion Research)

NOs—N, Cl~, SO~

Ion Chromatography
(Waters 600E)

Hardness, Fluoride,
KMnO4 consumption,
alkalinity

Titration Method

NHs—N, Cyande,
Phenols, ABS, SiO,

UV/VIS Spectrophotometer
(Varian Cary—13)

Pb, As, Se, Hg, Cr*
Cd, Cu, Zn, Fe, Mn
Ca, Mg, Na, K

Atomic Adsorption Spectrophotometer
(Varian SpectraAA—400)

Diazinon, Parathion, Malathion,
Penitrothion,
1,1,1—Trichloroethane,
Trichloroethylene, Benzene,
Xylene,
Tetrachloroethylene, Toluene,

Dichloromethane, Ethylebenene

Gas Chromatography

. Purge & Trap

(CHROMPACK CP9001.

HEWLETT 5890PACKARD SERIESII)
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Fig. 1. The concentration of NOs-N at sampling sites.
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FAUZAA EHEHATFAE H112(2001)

Table 3. Ranges and means of the concentration of the inorganic constiuents
in the water at each stations

consti

—tuents I NH3—N NO3—N F Cl SOy Hardness
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
site No

1 7.2~7.3 ND 0.1~2.1 ND 9~12 6~15 17~29
(7.4) (ND) 0.7) (ND) (11) (13) (22)

9 7.0~7.6 ND ND ND 13~28 11~16 32~39
7.2)  ND)  (ND)  (ND) (2D (4 (34)

3 6.9~7.4 ND 0.4~0.7 ND 4~8 4~11 9~20
(7.3) (ND) 0.5  (ND) 6) 9) (15)

4 7.2~7.6 ND ND~1.6 ND 4~8 0~4 10~16
(7.4) (ND) (0.8) (ND) 6) (3) (12)

5 7.1~7.3 ND 0.4~1.4 ND 5~9 4~9 21~34
720  ND) (0.9 (ND) (7 7) (28)

6 7.1~7.8 ND 1.2~4.8 ND 4 3~6 39~44
7.4 ND) (2.8  (ND)  (4) (1) (42)

7 7.1~7.6 ND ND~3.2 ND 5~7 8~12 20~28
(7.3) (ND) (2.0) (ND) 7) (10) (25)

3 7.3~8.3 ND 0.1~2.5 ND 5~7 3~8 79~85
77 (ND) (1.8)  (ND)  (6) 5) (82)

9 7.0~7.6 ND 0.7~4 .4 ND 4~7 7~9 33~36
7.3)  ND) (3.1 (ND)  (6) ) (35)

10 6.4~7.0 ND 0.3~1.8 ND 4~8 2~5 32~47
(6.7) (ND) (1.1) (ND) 6) (3) (41)

11 7.1~7.3 ND 0.4~1.9 ND 4~5 0~2 20~39
7.2 (ND) (L) D) (5) (1) (29)

12 6.8~7.3 ND ND~1.0 ND 3~6 0~4 18~29
71 D) 0.6 (OND)  (5) 3) (24)

I 70-74 ND 32-7.0 ND 45 0-8  69-90
7.2 ND) 4.7 (ND)  (5) ©) (83)

6.5~7.2 ND 2.5~3.5 ND 4~6 0~4 23~39
14 6.9 (ND) (300 (ND)  (5) ©) (32)

56-72 ND 6165 ND 57  3<5  34-48
15 6.9 (ND)  (6.4) (ND)  (6) ) (43)

7.0~7.4 ND 2.2~6.0 ND 5~6 3~4 43~55
16 72 (D) (34 (D) (6 3) 51)

6.4~6.9 ND ND~2.2 ND 5~17 0~8 21~33
17 67 (ND) (0.6 (ND) aD (5 (28)

% () mean value
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Table 3. Ranges and means of the concentration of the inorganic constiuents
in the water at each stations (continued)

consti

Ctuents ol NHs;—N NO3;—N F Cl SOy Hardness
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)  (mg/L)
site No
18 7.1~7.2 ND ND~2.8 ND 4~17 0~5 17~30
(7.2) (ND) (0.9 (ND) (12) (3) (25)
19 6.7~7.1 ND 0.5~1.3 ND 5~24 3~9 16~51
(7.0) (ND) (1.0) (ND) (15) (8) (29)
20 6.7~7.1 ND 7.4~9.5 ND 10~19 11~13 46~57
(6.9) (ND) (8.5) (ND) (15) (12) (54)
21 6.6~7.2 ND ND~2.5 ND 3 3~5 15~19
(6.9) (ND) (1.2) (ND) (3) (4) (17
99 6.3~7.6 ND ND~5.9 ND 4~5 4~6 19~21
(7.0) (ND) (3.6) (ND) (5) (5) (20)
93 6.8~7.0 ND 4.1~6.0 ND 4~8 0~4 68~77
(6.9) (ND) (5.2) (ND) (6) (0) (72)
94 6.7~7.3 ND 0.1~2.5 ND 5 3~4 44~54
(7.1) (ND) (1.2) (ND) (5) (4) (50)
o5 6.8~7.3 ND 3.8~5.7 ND 5~8 8~15 60~64
(7.0) (ND) (4.8) (ND) (6) (11) (63)
%6 6.1~7.0 ND 1.7~6.9 ND 4~6 2~3 25~29
(6.6) (ND) (4.3) (ND) (5) (2) (26)
o7 6.7~7.3 ND 0.3~2.5 ND 5~14 2~5 64~65
(7.0) (ND) (1.1 (ND) (10) (4) (65)
08 7.0~7.3 ND 0.1~1.2 0.5~0.6 3~5 0 20~28
(7.2) (ND) (0.6) (0.6) (5) (0) (24)
99 6.9~7.8 ND 0.4~2.5 ND 4~7 5~6 13~17
(7.2) (ND) (1.2) (ND) (5) (6) (16)
30 7.1~7.8 ND 1.1~3.0 ND 5~7 7~18 23~58
(7.5) (ND) (1.7) (ND) (6) (13) (35)
31 7.0~7.5 ND 3.0~4.3 ND 5~11 3~5 17~25
(7.2) (ND) (3.7) (ND) (7) (5) (19)
39 7.1~8.2 ND 2.0~3.8 ND 7~12 5~10 41~53
(7.6) (ND) (2.7) (ND) (12) (8) (48)
33 6.7~6.9 ND 5.0~8.2 ND 22~23 2~5 78~98
(6.8) (ND) (7.2) (ND) (23) (3) (77)
34 7.1~7.5 ND 0.2~0.4 ND 6~13 3~9 25~33
(7.3) (ND) (0.3) (ND) (9) (8) (28)

¥ () mean value
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FAUZAA EHEHATFAE H112(2001)

Table 3. Ranges and means of the concentration of the inorganic constiuents
in the water at each stations (continued)

consti

twents| o NHa=N NO;-N F Cl SO, Hargnes
. (mg/L)  (mg/L)  (mg/L)  (mg/L)  (mg/L) (o)
site No
7.0~7.3 ND 0.4~1.2 ND 10~26 11~20 31~40
39 71 D) (Lo (D) (a8 (18  (36)
7.1~8.0 ND 1.6~3.1 ND 22~25 17~22 69~78
36 74) D) (25 D) @) (20 (73
6.8~7.5 ND 0.1~1.4 ND 11~35 5~21 40~75
37 71 @D 06 D) (23  an 6D
6.9~7.4 ND 1.5~7.1 ND 3~9 11~13 22~30
38 71 D) (32  aD 6 a2 (26)
6.7~7.4 ND 2.3~4.0 ND 6~13 5~8 40~54
39 71 D) G aD 2 (B (48)
6.8~7.9 ND 4.1~7.1 ND 6~15 6~7 55~62
10 73 @D G aD 12 ® (59
6.4~7.5 ND 0.2~0.9 ND 2~5 6~7 10~17
1 71 (ND) (05 D) @) D a4
6.9~7.5 ND 0.1~1.9 ND 3~5 6~8 9~56
42 72 D) (0.8 (D) (4 CRED)
6.5~7.4 ND ND~0.3 ND 2~5 6~8 8~13
13 70 D) (0.2 D) @) @A
6.6~6.7 ND 3.9~6.5 ND 7~10 8~9 31~52
4 67 D) (5.6  (ND) () ®  (45)
7.0~7.4 ND 0.1~0.9 ND 4~5 5 12~24
45 72 D) 06 D) (5 G (18)
7.2~7.6 ND ND~0.7 ND 3~8 3~5 10~18
46 74) D) (0.3 D) (6) @) (15)
7.3~7.6 ND ND~0.5 ND 3~5 2~11 13~33
47 75  (ND) (0.2  (ND) (4 7 @D
7.3~7.5 ND 0.3~4.7 ND 3~10 3~18 10~22
48 74 (ND) (25 D) (5) @) (5
6.7~7.2 ND 0.2~2.6 ND 5~23 8~13 13~40
49 700 D) (0.9 D (15 a1 (26)
6.8~7.0 ND ND~0.6 ND 3~25 5~16 18~44
20 6.9 (D) (02 D a4 ) 3D

¥ () mean value
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FAUZAA EHEHATFAE H112(2001)
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Fig. 2. The concentration of CI, S04 at sampling sites.
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FAUZAA EHEHATFAE H112(2001)
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Table 4. The values of mineral balance index at sampling sites

G N Sites K Index OlIndex| G N Sites K Index O Index
8 Oksejeong 10.8 3.3 31 Daeyeonsam 2.6 2.9
I 10 Bulgwangsa 5.5 5.5 33 Munsusa 3.3 4.8
32 Butccot 8.4 8.4 39 Ealeumgol 5.1 2.7
4 Bongsan —-6.5 9.4 n 40 Samsung APT 5.1 2.5
. _ Ghaneum _
5 Sanjeong 5.3 3.1 45 jeong—sa 2.7 3.0
6 Gayasan 5.0 4.2 46 Seongbulsa —-3.7 2.3
7 Mantap —-4.0 2.0 48 Pokposa —4.3 2.7
9 Geumnyeonam 1.7 2.3 |II 30 Naengsuyokter 5.4 1.6
11 Chanmulsam —2.8 13.3 1 Sagyukjangl —4.1 1.2
Taejongdae  _
12 Okcheon 1.9 5.2 2 yongmeri 11.3 1.5
13 Geumyong 4.3 5.6 Mileukam —4.2 1.3
14 Hambakgol 4.5 6.4 19 Cheongsuam —1.2 1.2
15 Hwangeum 4.4 3.6 20 Geumgangl -7.3 1.3
I 16 Banya 5.1 4.9 34 Jangsan -0.3 1.9
17 Soimi —-2.5 2.2 35 Igidae 1.1 1.3
18 Chillsungam —6.5 6.1 36 Seobjari 0.0 1.6
21 Gatgol -9.7 4.1 v 37 Sinseondae 1.7 1.2
22 Mulmanggol2 -9.6 5.0 38 Jogwang 4.0 1.1
23 Yeomeong 4.9 8.9 41 Jangsan —-2.6 1.2
24 Bulgwangsa 0.7 5.0 42 Gaeunsa —-5.5 1.3
25 Sudosa 1.0 2.6 43 Jangcheonsa —3.0 1.2
26 Guwalsan —-8.5 5.6 44  Jungri 0.2 1.8
. Physical _
27 Jell 0.4 4.5 47 training park 6.3 1.9
28 Sambatgol —2.4 29.1 49 Yongso —-2.8 1.4
29 Jungangl 1.5 2.7 50 Jangansal -5.9 1.3
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