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To investigate the chemical and microbiological characteristics of groundwater and surface waters in
contaminated sites, hydrochemical and microbial community analysis were executed. Different indigenous
bacteria were observed at 4 contaminated sites and this is considered to decompose the contaminants
of groundwater. The research results showed the close relationship between hydrochemistry and
microbial characteristics and those are used for the information of natural attenuation and enhanced
bioremediation.
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slAE A4 g B RAE S5k dabEls, Adele, 59 2 digAbe] 4329 g4
st ZAME 33t AFAEE FAAHLE AR, 1) ARG A7 U
FHe AW A ZALE Yl dAHA £2F59 A A A A9, 2) FFLEAY, 3) ¥
FH Ao, 4) Ag2Yr] gz 2q Foloh wAsE £4 H o E FAHS % AE8e
FEAAYAG FH sl S, FRFLEFA Aske 8, 2497 WY A& L & 5, H)
AL FH A 2 S RE AFSAT TRLEAAs i L9 ASRRAE 9]
gto] Fpigd 71889 AFH 2 BAE FA6 o|FFch BE AlEv 29U EH A, A3
2 AR, Ay 255 23 AEE AHstd EAE AAFY pH, A AERE 2 dvlElE
= dAA AA SA=HPeH A3k 27& AlASHs Fe, Mn, H,S 52 A4 DR-2010
(Hach Co)o = AA EAHA.

U AE 2RSS Y BAAET 7 16s tRNA FAxF 24 8g o] &-3le] 372 4343
gk 16S rRNA 32} ¥4& bacteria®} archaea F3+3t prokaryotic microorganisme] FA ¢l 713
wol 2ol #Holrt. H E°1 vIA4E communityE FH3l7] A EAYETA H wo] =4
3 gled, 2 5 16S tDNA gened FHA|A communityE EAsh= W] 783 Wlos F5
B3 Qe £ dFelxe o 7kA] v %F DGGE #H& o]43te A gt vlAE +3 #4< 439
3l7] 913 AY 24E AA3BI T, A3 A7 S o] &3t 2 Ask A8 nAE A
AL s

22. AR8XAY LoXI9E %X 018 £

FelA st EAS v ERA S st AHY ARl WY 2AZI= Table 14 vhehd Qich
Fig. 1 A3k Aol i Hols£g vhehfjsn] 2dge] $)X8 GW-13 Ca-SO, 3ol 717t
TA =R} xg sl Ao $XTE W-01, W-02, W-03-2 Ca-HCO; #3282 E7HES ¢
4 glem wEA wWAAE4e GW-07¢ Ca-SO; #8el 71 EARES & 4 Atk ole AF
A Aserl FYEEI AEEo] BUd Ao se] o] ER Y fFelHE 29U & o
S vk Ao 7|9lsle Ao #udEcl skEHe| 9le #BETo] Ca-HCO; §30] FH= AL 29
249 Eajoll w2 NO;, S0 FAG 7ast HCOs9| F7bol 7]alshe Aoz petslc x4 3
FeAdste 299 2AY AasE PR B b et W14 BHoE o|RelH Yk A
< ¥ & otk BTEXE 249029 E At 571845 Fase S4e BoFgen vy
2ol ofs] Ax}4=8-A|(electron acceptor) 2 A= AFA(DO), AAFE(NOs) H HAHE(SO)E HA A
Aoz Padole Bskgtt ol LAE ool BE 43N] EAHOR o|RejA S
dehlle Astelc). oleldt A &% Xz 2UEy s M4 F23% g2 AMSEA
ZRolch whg #dzkge] o3 ZrlEe Fef's 29XYd) Je 2YUS4E 2L 2T E e &
+ UKt (Fig2).

24e] 7HERT A=A FF £ Ads A8 A FHELY F& A 23 BH-109]
SS FEE 427 mgLE "% Etw, W-19] SS FEE 230 mgLE ¥tk olgt 7ol £F 24 A
shpollA] SS7E T2 olfv R HESAS oo] Z g9log x|t RRAHoE {H= AR
s7h $ola HAER FFF AR 4L AR BaUe R AFHe] FIYEY] Fh Aoz A
23t webd AR stel)] 77k GW-73 GW-89] SS ¥E& 77t 4.14 mg/L, 3.26mgLE F& 3k
< 3o Fhcok A Ag2FE 343 SSEHE genomic DNAE FEdte) Ar196d 245
Fig.3el vehliddet. GW-73 BH-10 A28 A ZE ARA B2 2 genomic DNAE F5%
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4= olodr}. 16S rDNA U¥-2& ZEF 4 9l& eubacterial primer(341fGC-518r)%- ©]-8-3lf PCR%t
AFE Figdo) Jehilgled], 28 A Foll4 oF 180bpe] PCR productsE &<l&d <= glsich o] PCR
product® DGGEZ #A3 Zs}+E Fig.54 =3ttt

7+ A1) DGGE band®] A4S wlmgtezy v|ME +3 FAME ¥2¥ 4 sledH, 4 DGGE
fingerprints®] band A}4-& Gel Comparll version 3.5 softwareS- o]8-3le] EAI38}3L Jaccard coeffi-
cientZ T&3 Az 29Yel 739 W sampled] 7%, band position2 7|F0 2 FAIEE v|asfR
m, W-13} W-27} 48.00%, W-13F W-32 56.01% ©|s]3, W-2¢} W-3& 58.33%E elych =3l
band intensityS 7]F0 2 $ALES BlFS|RT, W-13F W27} 62.26%, W-13+ W-30] 79.57%% =,
W-29} W-3& 46.95%2 xHodch W-3} W3o] 79.57%= 7P k3, W23 W-30] 46.95%= 713 o
skth. GW A]89] 7%, band positionZ 7]F2 2 FALEE wlZsEw, GW-334 GW-739] fAl=7}
59.26%, GW-839] HAIEE 58.63%, GW-132 51.73%% e, GW-73 GW-82 46.43%,
GW-133}= 39.29%2 R4th GW-87 GW-13 55.56%2.2 vepytch GW-33 GW-70] 59.26%°-%
7F E9r3, GW-73 GW-130] 39.29%% 7}AF & 2k Wil &3, band intensity S 7|52
AEE vlzZEEE, GW-33 GW-70] 40.68%, GW-73: 64.29%, GW-133: 60.38%% RHw
GW-73} GW-8, GW-13& Ztz} 40.88, 36.23%%5 vtebliclk. GW-83 GW-130] 69.39%=2 £k,
GW-73} GW-130] 36.23%°.2 714 Jotc)

3. 29 H Zd

in)

2GHA oA el e BT AE FAIY AHRAE AT AT L3949 A, 299
Z5o wet 47 oE EAL BT FFLEYAY #4 2 frReddel o8 3% we
| ES5S 2 §A18F band positiond 71AE o ¢ glglen ol FElAFE EAI fA¥E A
E RolFdch =3 fFRLdA A Yehde Bl PINES U 5 9o #FF EF vYES
o] &gt A B ¢ zpdA el F83 ARE o]4E F SS AL

O

Table 1. SRQURK Aol BE X 24 Ay

pH | DO | EC | HCO; | Fe(T) | Fe? (:;E) Cl |NOs| SO, | Na| K | Ca | Mg | Si

BH-10 | 2.5 |123]16.59] 193|662 | 151.9 | 1.36 | 0.28 | 221 | 72.5 | 16.7 [124.5(39.7 {243 | 504 | 17.8 | 4.1

Well BTEX

-

GW-03 | 1337 |12.0{7.47}4.53 | 520 { 1304 | 2.61 | 231 | 15 | 71.8 | 504 | 334 {288 | 33 | 48.0 { 17.0 | 10.9

GW-07 | ND (13.0(7.63|8.76| 369 | 757 | 0.01 | 0.00 | 8 281 { 719 [ 113 | 114} 1.8 | 474 | 11.1 | 11.7

GW-08 | 18.1 | 92 |7.571236| 657 | 163.7 | 0.03 | 0.00 | 2 853 | 10421 31.2 | 184 | 3.0 | 864 | 20.2 | 134

GW-13 |13475{13.4(6.95| 1.17 | 829 | 215.6 | 1350|1285 22 (1500} 19.7 | 29.1 {182} 28 | 744 | 16.1 | 6.7

W-01 {397 1107]729{333 | 765 | 3004 | 1.10 | 0.02 [ 32 | 64.7 | 150 | 455 | 409|230 744 | 20.5 | 10.6

W-02 {1680 7.8 [6.87 ] 1.96 {1098 5923 | 470 | 3.14 ; 22 | 43.0 13.9 1 52.0]22.2|1040| 389 | 3.8

W-03 | 707 [11.0]7.50] 224 | 759 | 360.8 | 2.67 | 0.28 | 167 | 500 | 0.5 | 474 | 31.8{20.8] 93.7 { 235 | 72
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Marker W-1 W2 W3 GW3 GW.7 GWd GW.1Y  BH-I0

Marker W-1 W-2 W-3 GW-3 GW-7 GW-8 GW-13 BH-10

. . xU35) (%1710) (21/10)(%1710) (%1) (X110)(x1710) (x1)
Fig. 3. Genomic DNA extracted from ground- U« CanC ) (anot

water. Fig. 4. 16S rDNA PCR products
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