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A Study on the Characteristics of Groundwater Quality in Busan

Water Conservation Division

Sook-Jin You - Kwang-Soo Kim

Abstract

The final evaluation of local properties from the results of 5 years of researching

underground water of 15,000 collected data are as follows:

1. In evaluating the inadequateness of underground water, Dong-gu and Pusanjin-gu proved
to be the most inadequate due to high nitrate content in the water. The crowded
population of the area caused a high rate of nitrate formation in the water, and as a
result, proved to be inadequate overall.

2. The amount of zinc found in Busanjin-gu, Geumjung-gu, Saha-gu and Yeonje-gu, where
its geological features mainly consists of andesite, exceeded the regulation limit.

3. All over Yeonje-gu Yeonsan-dong, of which its geological features consist of andesite
and dark gray tuff sedimentary rock, proved to be inadequate iron, mangan and color.
Also in Suyong-gu Gwangan-ldong, Dongnae-gu and Haewoondae-gu Bansong-2dong
showed to be over the limit, but the remaining areas were found to be normal.

4. The arsenic compound found at Nam-gu Mt. Hwangryung and underground water at M.
Geumryun were presumed to be in connection with the rock minerals of the area. It is
surmised that drinking and developing underground water in this area should be
prohibited.
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. Busanjin-gu Jeonpo-dong and Dangam-dong, which consists of andesite soil, was found

to be 305~1100mg/ ¢ in the hardness of the water, and Nam-gu Daeyeon-4dong,
Moonhyun-1,2dong, Suyong-gu Namcheon-1dong, which consists of dark gray tuff
sedimentary rock and rocky soils, were found to exceed the limit as well as coastal

areas in Youngdo-gu and Jung-gu.

. Amounts of over 1000mg/ # of chlorine ions were found at D elementary school in

Youngdo-gu Namhang-dong, Shinseon-3dong, and Youngseon-2dong. Also, a high
concentration of chlorine was found in the Jung-gu Boopyung-dong area. This was

presumed to have been affected by the sea water, rather than the geological features.

. The TCE, PCE were found to be very high and inadequate in some parts of

Haewoondae-gu Banyeoh-dong, as well as the Sasang-gu Hakjang-dong and
Gamjeon-dong areas, but this is assumed to have been caused by industrial facilities in
the area, as TCE and PCE was not found in other areas.

50% of the inadequateness of underground water is due to micro organisms, which can
be reduced with improved maintenance of these underground waters.

When installing grouting and other facilities for developing underground waters,
preventing pollution substances such as nitrate, turbidity and other nearby factors would
reduce contamination of the surrounding environment.

Contamination caused by metallic compounds such as arsenic can only be removed
with a great amount of investment, thus requiring a quick resolution such as shutting

down the underground water.
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Table 2-1. The status of underground water in Busan

(unit : &, m'y)
A = A S| 7kA) A AT 73] 2 71gAA
Na o] & B olgF | Ma o|-8-%F W o] 8-
A= | 1,109,885 | 3,209,862,157 16,335 | 336,017,906 | 201,169 | 1,307,506,874 | 892,381 | 1,566,337,376
54 9312 | 59,507,012 638 | 9,473,675 7855 | 47,926,449 819 2,106,897
PATS B 68 815,000 0 0 61 788,000 7 27,000
AT 1,571 5,427,777 121 12878245 1,236 3,105,722 214 488,810
717 1276 | 16,414,923 44 346,750 1,225 | 16,068,173 7 0
T 506 3,962,636 1 30,000 502 3,930,836 3 1,800
= F 121 993,223 0 0 115 813,223 6 180,000
L B 1,035 4,120,167 3 67,960 749 2,978,789 283 1,073 418
FARRF 801 4,109,899 7 34,310 694 3,858,305 100 127,284
2 7 626 | 4321394 24| 1,191,920 548 3,082,421 54 47,053
AP 376 3,180,982 90| 1,912,370 234 1,266,226 5 2,386
AFH 559 3,071,180 28| 1,724937 331 1,346,243 0 0
AT 242 1,052,003 8 75,061 234 979,942 0 0
ST 517 1,264,573 8| 294082 474 968,927 4 1,564
AT+ 535 3,396,715 39| 778,800 404 2,464,165 87 153,750
AT 272 521,800 44| 240,000 268 281,800 0 0
= F 149 3,833 4 0 130 0 2 3,833
o7 658 6,895,919 17 899,240 650 5,996,679 0 0
AR ASERANIR 002, DELFR. FHFALTAY
Table 2-2. The status of utilization of underground water by use
(unit : &, m'y)
. z= A A8 THE&F TQE&T 71eHE
TE Tk [esw| e |oew| Az |odew| Az | e | Ax | olew
A= | 1,109885  3210( 683811  1,600] 13,192 185| 407680  1362| 5202 63
(%) (100)| (100 (62) (50) ® ©) 36) “2) o) @
FHARA] 9312 505 8,158 482 409 62 388 21 357 30
(%) (100) (100) (83) @81 @ (11) @ € @ ®)
FAR : A ZAGR002, AL ER S5 FAD
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Fig.2-1. Geologic map of Dadaepo Area.
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Fig.2-2. Geologic map of Geumjung Mountain.
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Fig.2-3. Simplified geologic distribution map of Busan Area.
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Table 2-3. The chemical composition of rocks

(unit : ppm)
Element Abundance Element Abundance
Aluminum 81,000 Mercury 0.02
Antimony 0.1 Molybdenum 1.5
Arsennic 2 Nickel 75
Barium 580 Niobium 20
Beryllium 2 Oxygen 473,000
Bismuth 0.1 Palladium 0.01
Boron 8 Potassium 25,000
Bromine 1.8 Platinum 0.005
Cadminum 0.1 Phosphorus 900
Calcium 33,000 Rhenium 0.0006
Carbon 230 Rubidium 150
Cerium 81 Scandium 13
Cesium 3 Selenium 0.1
Chlorine 130 Silicon 291,000
Chlomium 100 Silver 0.05
Cobalt 25 Sodium 25,000
Copper 50 Strontium 300
Fluorine 600 Sulfur 300
Gallium 26 Tantalum 2
Germanium 2 Tellurium 0.002
Gold 0.003 Thallium 0.45
Hafnium 3 Thorium 10
Indium 0.1 Tin 2
Iodine 0.15 Titanium 4,400
Iron 46,500 Tungsten 1
Lanthanum 25 Uranium 2.5
Lead 10 Vanadium 150
Lithium 30 Zinc 80
Magnesium 17,000 Zirconium 150
Manganese 1,000
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Table 2-4. The chemical composition of Andesitic volcanic breccia

w.N|
=

sS40

| ZHsl
=)

o7

2B
A4 E® SiO, | TiO; | AlO; | Fe;O3 | FeO | MnO | MgO | CaO | Na,O | K;O | P,Os | igloss
1 48.1 | 002 | 244 | 561 | 222 | ND | 5.89 | 501 | 337 | 2.65 - 2.74
2 556 | 0.10 | 21.1 | 349 | 3.17 | 003 | 2.76 | 513 | 3.90 | 2.00 - 2.36
3 502 | 0.08 | 19.8 | 452 | 396 | 0.03 | 253 | 946 | 350 | 2.60 | 002 | 2.82
4 520 | 0.13 | 202 | 451 | 372 | 0.04 | 421 | 7.06 | 445 | 132 | 0.04 1.30
5 552 1 012 | 200 | 362 | 269 | ND | 235 | 7.18 | 3.35 | 0.60 ND 442
A RHEIH, 2/ - 3 855 HSU
3 Al A9E ) 23 5
o Alelr e BE R
59 AT Helak
Table 2-5. The chemical composition of Andesite
(%)
R SiO, | TiO; | AlOs | Fe;O3 | FeO | MnO | MgO | CaO | Na,O | K:O | P,Os | igloss
1 50.6 | 0.08 | 258 | 6.31 | 1.74 | 0.02 | 3.71 | 4.67 | 400 | 0.85 | 0.03 1.90
2 525 1 056 | 205 | 471 | 245 | 0.03 | 3.14 | 877 | 3.75 | 2.00 - 1.44
average 51.55| 032 |23.15| 551 | 2.09 | 002 | 342 | 6.72 | 3.87 | 142 | 0.03 1.67
st 9% AEE B
Table 2-6. The chemical composition of Hornblende Granodiorite
32 (%)
e SiO; | TiO; | ALO; | Fe;O3 | FeO | MnO | MgO | CaO | NaO | K;O | P:Os | ig.loss
1 68.08 | 0.20 | 17.00| 1.82 | 044 | 0.09 | 1.14 | 3.05 | 3.50 | 3.60 | 0.06 | 0.86
2 65.32| 0.18 | 1850 | 2.17 | 0.13 | 0.10 | 1.63 | 3.49 | 3.07 | 4.01 - 1.36
average 66.70 | 0.19 | 17.75| 1.99 | 0.28 | 0.09 | 1.38 | 3.27 | 3.28 | 3.80 | 0.03 | 1.11
¥ i B2
Table 2-7. The chemical composition of Biotite Granite
E(%)
A7 SiO, | TiO, | ALOs | Fe;03 | FeO | MnO | MgO | CaO | Na,O | KO | P,Os | ig.loss
1 74.32| 0.04 | 14.80 | 0.83 | 0.96 - 032 | 191 | 293 | 349 | 0.03 | 0.28
2 72.68| 0.10 | 17.60 | 0.12 | 0.15 | 0.06 | 045 | 1.24 | 3.55 | 3.40 - 0.41
3 71.96( 0.12 | 17.10| 1.08 | 0.22 | 0.05 | 041 | 0.21 | 3.41 | 3.81 0.10 | 0.32
average 72.98| 0.08 | 16.50 | 0.67 | 0.44 | 0.03 | 0.39 | 1.12 | 3.29 | 356 | 0.04 | 0.33
AP Q129 FAT ks R
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Table 2-8. The chemical composition of Igneous Rocks

(unit : %)
. Ly HES e et
(Ceeiter (Gabbro) (Granodiorite) (Rhyolite) (Granite)
Si0, 48.24 56.77 72.88 70.18
TiO, 0.97 0.84 0.33 0.39
ALO; 17.88 16.67 13.49 14.47
Fe;0; 3.16 3.16 1.45 1.57
FeO 5.95 4.40 0.88 1.78
MnO 0.13 0.13 0.08 0.12
MgO 7.51 4.17 0.38 0.88
CaO 10.99 6.74 1.20 1.99
Na,0O 2.55 3.39 3.38 3.48
K.O 0.89 2.12 4.46 4.12
H,0 1.45 1.36 1.47 0.84
P,0s 0.18 0.25 0.08 0.19
Table 2-9. The composition of water in rocks
T 2954
¥ e pH Hﬁft Ca”', Mg”, Na” HCOs SiOy &=
oo —
igg 6.3~79 = Na‘, HCO; S~=t
t"fiij 6.7~8.5 =3t Ca®*, HCO5 =t
ARt 5.6~92 =t Ca®*, Mg*, Na" HCOy rh~ 271
jééij 40~86 | = e Mg:(’)?a+ e Yt~ 7k
43¢t 50~8.1 | Yth~F7t Ca®, Mg™, HCO5 stk
%;j;;i% 50~8.1 Ca™, Na" HCOy stk
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Table 2-10. The source of heavy metals
= s WHO

R & & a1l 2]

5| e |Bmnz 34
AT 7 Tk A
SHRIE, IR, EA], HEA A2F AT ARl A
g

Zn 10 301 4=, pany, duds, 2y 22502 was
3 Eope] Ao oS HER ool A5
F94
o enE Ego} B&og 34
A7, sbekAE, ARt AE, 84, 95, FEAl
345

¥ 1S B | Egze wo1nas wesel 2a8dE 34
shtolut gFoRRE AT £4, BEY, SAEE 2
H}ol
“ H
A IAE I glo)Zz AR HolE =AA

Pb 0.05 0.05 ne ":‘ﬂo":‘fH R ﬂl = 0
ZAAAZ, FRAZRTE, A7) AR2TE 5
A7 HE BEE
-0E ?ii(OCIS “)9} i‘r%‘“f‘ﬂﬂ]i -%ZH
%%d, E*lﬁﬂﬂ 71, ﬁ}*—i?ﬁ ‘ﬁdi%}
R R A" 71908k, FFo Wk o]0
b 22olse] RAA5e 471823 A
Aol F3 sk EA)

Mn 0.3 0.1 Aoy ke R0 Bl o] BEA
9 fﬂﬁﬂi EA 8k 3371*3 Zefoll Al M7 Mn®' 2
3 E AHE E=AF

] 03 o3 | A aAAE ERE da AwS, Assd T

¢ ’ ’ Ho] $Z9 FHE FZ R, Fe 02 EA)

3PSt Soll Bol EAlste #5538, dEdsolA g

Cu 0.3 1.0 = FH=E A=
2499 =22 A E AgESFE & 5 U
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Fig. 2-4. The map of land in Busan Area.

- 109 -



FLAZAA| EEZoiTRE M132(11)(2003)

Table 2-12. The classification of soil

EdT EYo A4
. HEgo] Ugs] am Aol t B, W vl FE
e {-Z8(Low runoff potential)
B HEEo] A= I ApZo] 491 AHEE, st 43
C HEEo] AR Fa, A2 AAIRESS, vl E3F
. AR go] ks A4m, ED FRe EFoE Ad BEAY
Hj = tes] E&, 2 E&(High runoff potential)
DE RG] AA LRz FAbE ol 3. A
917 9k,
262 AlA HZ 597 HASAATH o=
RN 9] QlopiA L 36874haclu], A WEANEET AHA 1500008 U
2ol EE0) o 78%E Fadtn oo @ F 49E DwRAE §3 A9 A
Sk BolAdS &3 W AFEEAA
263 EX|0|E& &gt 7y A9 A 5 AAE AT 5
BAAE AAEA 761.97kni= AZA 7} Aot vAEHA FES AFEAL F A
122.93k(1620%), 1ok 367.30ki(48.39%), 1A%l 548 FHESIAL A5 A2t
A B06G.67%), AN, =z w DM THEe] Aop & FEojuz olg
71e 228.68k1(27.74%) 24 Popr} iy AR T2 P Sl
o WAe AAsn vk FH PES B
HERA A, 57, dedT, 38T, 7 4. Az 2 1%
2o A9 Qobrt AA WA 50%0]
1o 1x]3 } = o=
93t BE Fof TollA doke] WHo] T}
A = HSL AA3}. AT AL 4.1.1 pHPower of Hydrogen ion)
= 402%° WAS BEAIE AHAsAL Q) pHE= AREALA A Ao w JFs F
on, 79 F7Y A= WAV 4 2 I Ao REA|NL s FQET
543%, 380%%] TEHIES UEUI 9 o] J153 A2 shjo|tl Asket

o
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Fig. 4-2. The incongruent concentration of Zn.
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¥ A T AA RATE
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Fig. 4-5. The distribution of important detected items
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