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This study has investigated the chemical characteristics and the contamination of
groundwater in relation to land use in Daejeon Metropolitan City. An attempt was made
to distinguish anthrophogenic inputs from the influence of natural chemical weathering
on the chemical composition of groundwater at Taejon.

Groundwater samples collected at 170 locations in the Taejon area show very variable
chemical composition of groundwater, e.g. electrical conductance ranges from 65 to 1,290
S/cm. Most groundwater is weakly acidic and the groundwater chemistry is more
influenced by land use and urbanization than by aquifer rock type. Most of groundwater
from green areas and new town residential districts has low electrical conductance, and
is of Ca-HCO; type, whereas the chemical composition of groundwater from the old
downtown and industrial district is shifted towards a Ca-Cl (NO3+SO4) type with high
electrical conductance. A number of groundwater samples in the urbanized area are
contaminated by high nitrate and chlorine, and exhibit high hardness. The EpCO., that
is the CO: content of a water sample relative to pure water, was computed to obtain
more insight into the origin of CO2 and bicarbonate in the groundwater.

Factor analysis of the chemical data shows that the HCOsz and NOs; concentrations
have the highest factor loadings on factor 1 and factor 2, respectively. Factors 1 and 2
represent major contributions from natural processes and human activities, respectively.
The results of the factor analysis indicate that the levels of Caz*, Mgz', Na', Cl and
SO4* derive from both pollution sources and natural weathering reactions.

Keywords: groundwater; anthropogenic input; land use; Daejeon; EpCOQOgz; factor
analysis.
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ABAAEs A7 oF 1357 e WA 540 km?e t) = Aol tH(Daejeon City, 1999;
2000). dAAlE 1935 olF2 =A|9 A Qo Frh FASA o]FolW ZAlolth
dAaxelE @A oF 2200070 ] AdtrFol A, AT M45WAEN AFGFE o) &t A
tH(Dacjeon City, 2000). Z2&lv} Aol B ZAodde] &42 X3 22499
T35 EAZ Hu Jdoh £ A7 EHE didAY EX g9 EX o] & mE Ao



Festeld B4% ogol UE dge Wt Aok okee ool +AHHH 548
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Az G 17070 Azt disiA @F5FF £ Sl Lol RS EAEAT. A
] EpCO: = (AlkEqg/l1 + 10(6-pH) - 10(6-pHendpoint))*10(6-pH)/6 (Neal et. al.,1998a,
1998b) & AEtA A sS4 frlede dFE A AT At gEatge g o
g AAste X3t Y 54 AAT A9 g AYFH edd uig
& A =39 tHBrown, 1998). o} ©& FFAXY HE=AE 549 Fulsetd
3}
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NAA 2t PR WI/HEEY 66~1,259 £S/cm HE Heolil, pHE i
2 RS 9o Atk Ase gy 54 deFe FUSA AT B-H Hzw
SRTE EA o8ust NS DU BAS BelFT 5, T, IUYE, AAS

A 9 ASAAGY ASSE 9w M/ AEEG CaHOO, AR HASHE v,

wRle] FEAAL] 4R, FANG, uAdFe] AgFE Ca-Cl (NOs+SOn) frEo2
AugAre] o ogol 3 YW A HEES woT, Exol 84 84
sesed 54 ¥ 194 A=A o 2 29Ue £4W s5BA, P
z, 712 g 59 ez wnh

A&t F 8 EA AL E Eﬂﬂ 8JABME AAStA 3719 2& FEAT 8¢
& HCO3, Ca®, Mg” and SO, 22 AdAH whgo o] ¢ & 2l
&3l HAES NO;, Na', Cl and SiOz 52 A4 wgHTE AR 240
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f AA] 2342 EpCO: = (AlkEg/l + 10(6-pH) - 10(6- pHendpomt))*lO(G pH)/6 & A
date] 2 A3 0719 %k(coz 4, 10°° atm)R et 1-499W 9] E & g BRAED EY
e olitzteta Bdg AMsidEs dF =& EpCO: &% Eo]h AstgE 71290
FYge we Aasz BLdth ot Adsel Bty §8 % ExosRE Je BAS
Bl

}334Ad HeAdE ASF(KIGAM, 1998)9F HHA] A3t J&-& vlus] & A,
A= x84 ‘}f‘i}*é%% Z-otAo] g% AdF wrS®a ol AHAH o F
% JgE AA =FH Ao HAL
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AR 2Eee #2883 54L& EXol49 e =AS AA oF JFFo] v
S Ak gEEA, 88, o] istetae] Eoh A=AEFA] HE v F& FTHIHY
FEAR AdFE e HWINAEEY Ca-Cl (NO#+S0) #89 33y SQoz 437
318ta EAo] B-4A HFEHtgol 9% JFHTE AHH 2EHdY Aol o] F AL
2 Az m, sxgoly ATAXG 9 Aaye ¥ A7|ARES) §7 Ca-HCO; 9
gata Fyoz A3 wgo o8] FsEd JFgs o A LS Ao BT
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EC .
(42 S/cm)
7R 2+ A 3k AT 694 188 9.26 1.30 24.3 4177 795 7.7 9.49 11.6 249

T4 gt 805 454 175 276 614 189 166 325 289 631 344
147 605 749 412 132 957 054 252 140 035 062 157

Ex o] & pH K Ca¥® Mg® HCOy CI° NO; SO&  SiO:

H¢ 647 332 329 154 491 1121 128 597 152 315 345

=27 of
(33)° gk 876 903 54.3 3.64 111 20.0 196 151 167 72.8 55.8
223k 584 560 6.72 037 346 0.75 21.1 157 045 0.43 2.55
. Hd 652 157 11.0 1.38 17.3 2.99 574 12.1 854 7.01 254
(; ;): Hdg 732 666 309 594 74.1 154 227 873 477 491 40.9
HA4Fg 587 528 5.71 0.46 3.21 0.44 14.2 1.59 0 0 1.03
roj 2o Hd 706 383 56.6 1.92 26.6 2.29 107 41.0 276 30.0 20.3
Akel =
° 1 2):1 FHdolgt 854 743 102 853 793 114 181 355 129 873 389
Hxg 579 120 5.93 0.33 1.17 0.07 257 115 0 7.98 255
pp. BT 669 367 22.3 2.11 438 633 102 37.9 27.0 274 29.7
M X
_"(108):' #Hdg 897 1290 75.1 13.2 119 26.2 312 492 152 102 46.4
FHAxgk b7 716 560 010 460 0.11 212 186 0 096 270
Sppe " 653 507 36.7 255 54.3 961 174 474 840 30.9 36.9
Fojr)e
° 7y ] gk 693 674 54.5 3.96 86.2 13.3 272 85.7 23.3 55.6 43.0
A 6.24 183 12.2 1.12 21.7 2.72 58.6 7.21 0 433 274
TARET A%



