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Great attention has been given to the reductions in chlorine-containing organic
solvents of the soil and groundwater contaminated sites at regulatory listing. Organic
solvent contamination is difficult to clean up. Natural attenuation is observed at most
of the chlorinated solvent contamination sites in Taiwan, which implies that enhanced
in situ reductive dechlorinated bioremediation (EIB) is feasible and practical here.
However, the current delivery technologies that inject substrates that enhance microbial
remediation via injection wells have fixed screen intervals and cannot effectively spread
substrates nor put them into contact with contaminants. Subsurface waterjet technology
is developed here to improve the biotreatment of residual bound contamination and

eliminate contaminants rebound at low permeability zones.

This study represents a pilot remediation project using waterjet injection
technology to evaluate and verify the feasibility of the technology. The objectives of
this study are to explore the application and effectiveness of waterjet injection
technology to develop a localized and practical way to enhance in situ dechlorination
bioremediation (via the delivery of substrates) that is expected to foster natural

attenuation and remediation.

The site selected for this study is located at Tainan City, Anding District, Anding
Section; Land Serial No.: 2085-0000. The site had been declared as a Groundwater
Pollution Control Zone. Before the onset of remediation, the TCE (trichloroethylene)
concentration in groundwater was about 1 mg/L, which is 20 times above the Second
Category Groundwater Pollution Control Standard. The degradation compound of TCE,
cis-1,2-DCE (cis-1,2-dichloroethylene), was found as well, which implies that natural

attenuation is on-going, so the site was suitable for a waterjet injection pilot test.

The following work has already been conducted in current project: 1) Geological
survey data collection; 2) Groundwater monitoring well installation, and slug and
pumping tests; 3) Waterjet pilot test design and waterjet field work; and 4) Groundwater

monitoring well sample collection and analysis.

In conclusion, after the waterjet field work has been conducted for three months,
the groundwater monitoring data showed that TCE concentration in the monitoring well
MWI1, was degraded from 1 mg/L to below the secondary category of Groundwater
Pollution Control Standards (0.05 mg/L). The waterjet injection technology had

successfully enhanced the anaerobic bioremediation of chlorinated solvent

il



contamination at the pilot area in a short period of time. The waterjet injection
technology had also effectively delivered the substrate to the surrounding area of
contaminants and improved the biotreatment of the residual bound contamination in the

low permeability zones.
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@5# AERFAL AL TI R BREHEY
HISE - R 2P RS EMAEE p T2l *

N

R 98 E TR EF BRAIRFe B AEET PP RaR P
F 2 2087 ~2088~2089 # Bz A K Tk T F FWAHS L La KRiEh
AR E 11 0 M2 D LB ToRE A S - AF 100 £ 90 TRiRF 2

DA AETORBAE SR RSP RASRRZ (TAGRE O ML P g
FOEPEAGRTZF o B RFETARI2E O DA @EAF o 24

BB 102F 3 103 &R GF “102# g3+ 37 M 4 33 HiEAH 1043 106
ERE R FAFERANRTET P NEFIRLFE RRTESLF E

R LA LERTFFAH > L RPT LAES A & Z K 2087 5L K -
}‘iﬁ'éﬁrr& i ’3%%?][12][14][15] o FEZ BT RFALERBF OHEE > A4 2087 » 5P
Boo~ BRRT A ) 2086 3+ B3 B TR E D00457 % iE o B T TmI 9m Y =
FodikR AT L 73meke 3 373 mgkg v iEATE L RIS 4 F A ’fﬂi% 60 mg/kg -
ZRE D00457 >t 105 & M pigie H A R FEEAITEE OB T 2 mal B TR F
o kAR 5 1.02mg/L~8mI ImikAk 5 120 mg/L > iRAZE % = ¥ T KA R
FHHEE 0050mg/L; 5437 L ERIHER T RS ANEE B (7%
AEFTEER Y REREREZ=FC {/TF °

“BAIRMFe A AET 120 2087 # 5B BT 3my k2
2 ) X FEFRRITIRE S F 2% BEAARE IR E 2087 # 5L 7 @
2088 ~ 2089 ~ 2090 ~ 2091 % 4 ¥ 3~ 5102 2 A |2 2085 ~ 2086 & 2 3 Loy K
_i£4+ﬁﬂ*qu;%Zw%’fg%&jﬁ@%‘ﬂm7wﬁioﬂmsxmm6wﬁiﬂﬁfﬁ
2EE o R FOL 2087 BB EKE 05 % 5 FIREF A & TE F IR 2086 & 5L
AWK ARIT e ook A ok o

“102 E gt g7 M@ L850 & Fadur o & P RERZ R R
T . ¥ Bi# (Electromagnetic method) % ¥+ § FE 82 i3] & ;4 (Electrical Resis-
tivity Tomography, ERT ) ~ & %% & #5/p| ® (Membrane Interface Probe, MIP ) #
fe % &+ # 4 i | B (Electron Capture Detector, ECD) 25T f&2 @ & % P &
( Dry Electrolytic Conductivity Detector, DELCD ) ~ + 345 (23 1t & % (VOC)
FRAITCRETR YA TokEERT A4 VOC % Bt 13/% 37 £33 F =3
(Isotope) % » #7 %] 2087 ~ 2088 ~ 2089 % 5.2 % ¥ H¥h2 = F ¢ TF i
At ECR O P AT 20 2087 5L o
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K7 LR F G AR PR

3

BB AFRD AT E” IR 40 2087 - 2088 ~ 2089 # L2 A i)/
(S ’H{%MIPFM& Fras ~ 2 VOCHEHE A7 R EER Y &6
TR VOCEH AT o T3 w R < P B EA S PN SR E LY
M FRAFEBFERIERPG AP (NTHAE EFma77 ) r e

FHAEUR o EFmaT lf‘m—?zeﬁm;w EriaEifs s fofles
A DREASF > L AR AWARI AF &Y = 4 2 55 @

g A o £ P AR B xrﬁma*“ 86 3 1 A kLo ERA P
86:& }‘;Iénpf,’%l ’%’:\87~&l$ﬁ;’ [“i,ﬁe:«%«ggﬁé r»)%}l" o

FErAriE o ) P REBESFTLERE R MR A F o U8R o F 2087
BEHET RS EESR A O ) ARAPET AR Z 4 a-:fﬁrf;;
A T A o YRR B LT FAHORGF LD PR R

hAEBRFRIBEEI S TR EFTRBRAIL > BFREFL L k_«é &5 4
m%—v'hrﬂ‘“ HPL B2 FALIAERSDAEYFRGFFALLHE 4
SR8 Rt o S N B L T A s E T L I S 43}»1 R
2087 BT Rl 5 #H A 2 P 414 692088 ~ 2089 3 BL 0 {4 B EH R~ 2087 & Bl
PR 2085 & 2086 3 5L 0 i3 & % i 205

FEDGEFHRTF2 MIPER ~ 2 EREA TR K E 2 FRF 28
4] 4.3.2-2 #75% o

4338 Foke B
¥ “BBAAFERRETF" > 20 2085 ¥ 5P B2 33 TR
R00672 % i MIP 2-i>3% 4 M40 (=% 2L H 43.2-2) &%k 2 m~9 m 1+
prryd AR EE R o BRPRL D AFE IMmUT I 4mBERSE
Fid s mpd Zpke el *ﬁf?‘rf" R e S S kRG> et
104 MIP 21> M40 z_ 57 & (Electrlcal Conductivity, EC) | &£ 487 » 3#
5% ( Cone Penetration Test, CPT ) 2 % %P B | (B 4.3.3-1) “757 o F% £ 5 B
2 RO0672 k4 BEAH K B 5L 6.872x10° m/secl! -

BB LY FR TR e e s A AR B2 E s RRA Y
103 & 5 3 # iz fry &P B3 (2095 B 501 v R ) 2 Bt X EF R
(2096 3 55 > 3 0 X & ) M Bop TR o fE 2 18 ake TR BB TR S
A e B o A RPAF R BE TR A e DILTT 180 B chdg e 0 i@ (1§ Hn
AR 2095 ~ 2096 = 5L b cnE R F VOC #BIER o "5 Mo g & a B0
2085 ¥ 5L2_ D00295 & ¥ VOC jk & B 4 rag 115 o
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k7 LEHAR G E G IR A2 B S R &

104M40_EC(mS/m) Xfe 1 CPT M40
0 50 100 150 200 250 [—— T —=
0 e = o 2y = :
e 3
i E Clayey it o sity clay ,1_,:, : r‘:—:——
i 4¢ —
- ‘ (
". | Sensitive fine grained (1) _':’
’ : L
e A . :
3 ’}. U L g,
‘ T - [.- 3
{1 & . : ‘:c_,_;
= ey 1 { 3
. | = r :,fa
5 ‘;' Clay (3) l 5 —_—
-5 < .| 5 r 3
8 <4 L -
K, - | | | |[EET
-6 1L A L, e |
-t 1 | ¥
47 ] 3
A 1 e | o >
“"‘-:-..- Clayey sit o sty clay (8) [ b =
-8 1 Ll s & e
1% Ll HSanw silt to clayey it (6) | T y S
1. B T T T | i
T S S T Senstive fine graned (1) __{ L £l
e Sand o silty sand (8] o o il
- = I =
.:' Silty sand ko sandy sit (7} A’ {
- -10 P Sand 1o silty sand (8 T )] [ ?
g .-'" Sity sand to sandy sh (7) | <= — | 5
i - & e | Ll |
!M i o Sand 1o silty sand {8 N =Py })
% =7 (B =. 8
12 [ | = |
;}" Silty sand to sandy s (7) .__Sj = { j
-13 1 T =i g ;
foor = ¢ ¢
!f Sand io silty sand {8 - ! ‘l -
-14 v — P zmm | —= omem | e — -

® 4.3.3-1 ~ 104 MIP # % %> M40 2. EC 2 CPT % % H R H

434 & 2R TRALE RS

(1) 23 -

“_.u

LEAERADRTE Y &

5

P B e RO0672 %

¥ i

4 ﬁf*ﬁﬁ » 8L S082 VOC A 5.4 % » 303 T 150~200cm 2. = § 2 %’T"’
R 5043 mg/kg ~ F-1,2-2 %k & 50.17 mg/kg ; ¥ T 800~850 cm 2.

FE/RSEVOC A7 )kR R T 5 ND o

R

(1)

S08z =¥ %2 W4.3.4-1 -

B3R sk 50 20855 BE L H- 8 B
gLi” [14]1‘;:3 ,

CRE 30 o %A T102# Fai
@ 35 i3 A plen RO0673 ~ 30 ¢ ECen R0O0672 ~ 14 %
=3t a @l D00295 > B iRl A A FTAldo £ 4.34-1%77 o TpE 2 g

% 4r@®l4.3.4-2%77 > FFEETPIESFTL £434-2~%4344 -

® A RO0673 (Fi¥5): A48 41 & & FFch gy Rl tba
FERAFF R BE TR R 5 2087 B2 5 A AL o &
£ %7 REAI03EST k2 PlL fde By Tk BT ok
HLs o A RleDE R E RO06T3= & ¢ k& FlptiE & T ' o [08.#
Zis AP RFZTHDEPR (£4342)-
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bigpER 02020122 23 T = 03:19

FIE kB AT

s

5w

® ¢ £ RO0672 (¥ )1 RO0672= & ¢ “fik /& A 103# 2 {57 & 7.
AR AR > P 108F FIFRFHRESE T TR cVOCs kR
28 m208mBEFERL A FFERERLET A 109837 ER ¢
Z % ¢ %0975 mg/L ~ "E-1,2-= F ¢ %0.154 mg/L (%£4.34-3)-

® 3 :D00295 (TFaF) I RE v iRk HR{EIFABMPTER T KRS
e @ £ 0 D002955 44 kB B de b 2> 106# 87 B AnAZiE ¥
e T oRFAEAESE > P R SRS - 109437 kAR = &
¢ 50134 mg/L ~ "E-1,2-= & ¢ %50.0340 mg/L ( %4.3.4-4) -

il o ROO6723 i v Rl 2 3 T ok = & ¢ kR g

D00295 » ® 4371 mg/L o {25 PviE R P » % 23020858 B¢ K2

F®L KR E RO0672% F %I 5 K7 L ERR T o

Bl 4.3.4-1~2085% L HF 4 & 4 B> S08 i~ & H]

% 434-1~2085» B3 v ERFEHE R ALATHE

i) SGM | . , i FE| fEER B & 4 K&
s B H %rt f'/Q B B EP .

- B S (in) (m) (m) (m) (m/s)
AR R00673 | 102/10/02 2 21.220 18 3.140~21.140 | 2.145x10°
vE R00672 | 102/10/02 2 20.880 18 2.800~20.800 | 6.872x10°
= 7] D00295 | 103/01/09 2 20.225 18 2.145~20.145 | 7.691x10°
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% 4.3.4-2 ~ 2085 ¥ %

HEBLE

B

Br& TRl R

22 AE

% 1 RO0673 (# i/t #%)

% 4.3.4-3 ~ 2085 ¥ &

BHLALE

2L RBRR

RO0673 il kiR i = SE= | o | = 107
BEfr | EOMMEME | A A4I#E%E | 102.10.30 | 102.10.30 | 104.03.24 | 104.05.18 | 104.07.15 | 104.09.01 | 104.10.23 | 105.09.20 | 107.03.05 | 107.06.21 | 107.09.25
IR - - - ORH | WOk | fSORHE | O | Bl | GRS | O | Bkt ) O | ok
IREEEE M) - -- - 10 19 11 115 17 12.1 15.3 15.1 15.1
JKfir| m - - 1337 | 1382 2.61 2,906 | 2.513 0 0.23 0.03 - 0.490 | 0.604
KR € - - 29.5 29.8 28.1 29.1 283 29.9 29.6 29.5 - 26.5 305
pH| - - - 6.6 6.6 6.6 6.7 6.8 6.6 6.5 6.6 - 6.79 6.63
TR [umhofem| - - 2190 2190 2190 2360 2350 2620 2580 2930 - 2800 3010
wEE| me | - - 1 4.1 <1.0 1.4 1.7 1.3 1.4 0.7 - 1.86 2.63
SAEEEE| mv - - 107 141 236 -79 126 916 -28 113 - 75.3 59.6
Z | mg/L | 015 | 030 | <0.0100 | <0.0100 |<0.00320| ND ND | <0.0100| ND |<0.0100| ND ND ND
E.20%| mg/L | 0010 | 0.020 | <0.0100 | <0.0100 | <0.00200| ND ND | <0.0100 | 0.00056 | <0.0100 | <0.00050 | <0.00050 | <0.00050
1,1- & Z$%| me/L | 0.035 | 0.070 | <0.0100 | <0.0100 | <0.00210| 0.00154 | 0.00158 | <0.0100 | 0.00293 | <0.0100 | 0.00113 | 0.00065 | 0.00093
— & 5| mg/L | 0025 | 0.050 | <0.0100 | <0.0100 | <0.00310| ND ND 0.0178 ND [ <0.0100| ND ND ND
-1,2-—&8.2.5%| meg/L | 0.50 1.0 | <0.0100 | <0.0100 | <0.00230 | 0.00086 | 0.00149 | <0.0100 | 0.00776 | <0.0100 | 0.00067 | 0.00075 |<0.00050
1,1- =&k me/L | 425 85 | <0.0100 | <0.0100 |<0.00220| ND ND | <0.0100| ND |<0.0100| ND ND ND
JiE-1,2-—&Z%| me/L | 035 | 070 | 0249 | 0.245 | 0.0437 | 0073 | 0211 | 0166 | 0211 | 0.0587 | 0.0518 | 0.0860 | 0.0274
= E (&) me/L | 0.50 1.0 | <0.0100 | <0.0100 [<0.00210| 0.00026 | 0.0004 | <0.0100 | 0.00036 | <0.0100 | ND ND ND
F25E megL | 1.0 2.0 - —  |<0.00320[ ND ND | <0.0100| ND |<0.0100| ND ND ND
1.2- =574 mg/L | 0.025 | 0.050 | <0.0100 | <0.0100 |<0.00190| 0.00464 | ND | <0.0100| ND [ <0.0100| ND ND ND
#| mg/L | 0.025 | 0.050 | <0.0100 | <0.0100 |<0.00250| ND ND | <0.0100| ND |<00100| ND ND ND
PUL L6%| me/L | 0.025 | 0.050 | <0.0100 | <0.0100 [<0.00270| ND ND | <0.0100| ND |<00100| ND ND ND
=& M| mg/L | 0.025 | 0.050 4.69 4.51 111 1.53 148 1.93 1.86 0.530 0.210 0.210 0.202
5| mg/L | 5.0 10 | <0.0100 | <0.0100 |<0.00320( ND ND | <0.0100 | ND | <0.0100 | 0.00134 |<0.00050| ND
1,1,2-= 5 7.05%| mg/L | 0.025 | 0.050 | <0.0100 | <0.0100 | <0.00170| ND ND | <0.0100| ND |<00100| ND ND ND
PU%.Z.)%| me/L | 0.025 | 0.050 | <0.0100 | <0.0100 |<0.00220| ND ND | <0.0100| ND |<00100| ND ND ND
| mg/L | 050 1.0 | <0.0100 | <0.0100 | <0.00220| ND ND | <0.0100| ND |<0.0100| ND ND ND
75| mg| 35 7.0 | <0.0100 | <0.0100 | <0.00290| ND ND | <0.0100| ND |<00100| ND ND ND
THFE| mg/L | 50 100 | <0.0300 | <0.0300 | <0.00560| ND ND | <0.0300| ND | <0.0300 [ND<0.00016|ND<0.00016|ND<0.00016,
1,4-—&5| mg/L | 0375 | 0.75 | <0.0100 | <0.0100 [<0.00190| ND ND | <0.0100| ND |<00100| ND ND ND
1,2- &% mg/L | 3.0 6.0 — — ND ND ND | <0.0100| ND |<0.0100| ND ND ND
| mg/L| 020 | 0.40 | <0.0100 | <0.0100 |<0.00290| ND ND | <0.0100| ND |<0.0100| ND ND ND
FRRLEE — T KLHi| me/L [ 0.50 1.0 ND <0.0100 ND <0.0100 ND ND ND
PRINL X i R A XAl #fﬁ’ TRF 4,,; /ﬁ/f'%f‘ *Bﬁl?sﬁéf T AT P R BAGE T M T KT R E AR

% 1 RO0672 (¥ 8/¢ #%)

/
srE— = HE= 1074F% 1084E [ 1094Ff%
102.10.31 | 102.10.31 | 104.09.03 | 105.09.22 | 105.09.22 | 107.03.05 | 107.07.05 | 107.09.25 | 108.05.29 | 108.05.29 | 108.05.29 | 108.05.29 | 108.09.16 | 109.03.11 | 109.09.18
- foskdt | fERE |t | MORSE | SO | SRR | SRR | O | mokdk | oRoRRE | SRR | B | s | oo | sk
FREEERE(m) - - 10 19 19.5 14 19 14 14 14 3 8.5 14 19 14 14 14
JKfir - 1.202 1.28 0 HKAL | EiZKAL - 0.253 0.502 0.767 0.767 0.767 0.767 | J/Kfir | 1351 0.113
K| C - 26.7 26.4 30.9 26.9 27.6 - 26.5 28.8 26.9 26.5 26.6 26.4 27.9 24.1 29.5
- - - 6.6 6.6 6.6 6.7 6.7 - 6.81 6.68 6.8 7 6.8 6.8 6.7 6.8 6.96
3 s - 2210 2210 2070 1920 1920 - 1647 213 1390 1420 1420 1420 1550 1402 1482
H o me/L| - 17 15 1.9 2.8 0.8 - 1.25 3.39 2.1 1.4 3.6 1.7 13 1.05 0.71
| mv - - 57.2 459 -45.5 146 79 - 52.3 -19.3 208 180 232 120 28.2 630 | -2214
mg/L| 015 | 030 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 [ ND ND ND | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | ND ND
mg/L [ 0.010 | 0.020 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | 0.00081 | 0.00095 | 0.00211 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 [<0.00100( 0.116
mg/L| 0.035 | 0.070 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | 0.00170 | 0.00144 | 0.00362 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 [ 0.00110 [ ND
mg/L | 0.025 | 0.050 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 [ ND ND ND | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | ND | <0.0100
mg/L | 0.50 1.0 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | 0.00292 | 0.00314 | 0.00482 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | 0.00169 | <0.0100
meg/L | 4.25 85 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 [ ND |<0.00050| ND | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 [ ND ND
mg/L| 035 | 070 | 0430 | 0423 | 0400 | 0316 | 0354 | 0234 | 0.168 | 0467 | 0306 | 0200 | 0234 | 0254 | 0197 | 0154 | 0.954
mg/L | 0.50 1.0 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | 0.00079 | 0.00080 [<0.00050| <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.001 ND
mg/L| 1.0 2.0 - - <0.0100 | <0.0100 | <0.0100 | ND ND ND | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | ND ND
mg/L| 0.025 | 0.050 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 [ ND ND ND | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | ND ND
mg/L| 0.025 | 0.050 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 [<0.00050| <0.00050|<0.00050| <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 [ ND ND
¢| mg/L| 0.025 | 0.050 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 [ ND ND ND | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | ~ND ND
mg/L| 0.025 | 0.050 | 18.9 197 8.06 5.35 5.77 3.2 3.51 2.58 147 2.07 211 2.10 272 0975 | 0.109
mg/L| 5.0 10 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.00050| 0.00074 | ND | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | ND ND
mg/L [ 0.025 | 0.050 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 [ ND ND ND | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | ~ND ND
0.025 | 0.050 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | 0.00091 | 0.00087 | 0.00051 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.001 ND
0.50 1.0 [ <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | ND ND ND | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | ND ND
35 7.0 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | ND ND ND | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | ND ND
50 100 [ <0.0300 | <0.0300 | <0.0300 | <0.0300 | <0.0300 |ND<0.00016|ND<0.00016|ND<0.00016 <0.0300 | <0.0300 | <0.0300 | <0.0300 | <0.0300 |ND<0.00038| ~ ND
0375 | 0.75 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | ND ND ND | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | ND ND
3.0 6.0 <0.0100 | <0.0100 | <0.0100 | ND ND ND | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | ND ND
0.20 | 040 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 [ ND ND ND | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | ND ND
0.50 1.0 <0.0100 | <0.0100 | <0.0100 | ND _ [<0.00050| ND | <0.0100 | <0.0100 | <0.0100 | <0.0100 | <0.0100 | ND ND
/F//E'i}’?fﬂ?f TR F ﬁ?ﬁé’/ﬁviaﬁi%‘: WHTRTAEFEE BRARRZL T TP RHEACE T = 3+ T RTHFAEE -
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k7L ERAT A GRS R2 P R

~.

% 4.3.4-4~2085 3 LR EFE LT R FFE T RIEIERE  D00295 (5 B/ %)

D00295 il Ek A Ein- 3 H#= | HE= 1064FE 1074E 1084 1094F /&
il | B | A 103.01.16 | 103.01.16 | 104.09.03 | 105.09.22 | 106.03.21 | 106.08.25 | 106.11.28 106 107.03.05 | 107.07.05 | 107.09.25 | 108.05.29 | 108.05.29 | 108.05.29 | 108.05.29 | 108.09.27 | 109.03.11 | 109.09.09
- | BORSR | BRSO | RORSR | BORIR | SO | MO | et | RORSE | RoRsE I | B WSt | SOt | BT | T | B
- - 10 19 195 15 14 14 14 [819m/m| 14 14 14 3 14 19 14 14 14
m - - 175 | 1785 0 KL - - - - - 0287 | 0433 | 0.755 0831 | 0835 | 0358 | 1.373 | 0.000
C - - 245 239 312 284 - - - - - 28.0 282 292 284 285 27.6 24.8 334
- - - 6.6 6.6 6.4 6.5 - - - - - 7.34 6.51 6.5 6.5 6.5 6.7 6.55 6.57
BLEERE [umhorem| - - 2560 | 2560 | 2570 | 2100 - - - - - 1970 290 2320 2230 | 2240 1600 | 1945 1894
EEER| me | - - 0.4 058 0.6 0.7 - - - - - 141 157 16 25 27 19 112 1.95
FULEEER| mv - - -10.2 3.8 82 68.3 - - - - - 148 | 335 733 424 323 68.1 57.7 2.9
FAFLE me/L| 015 | 030 ND ND ND ND ND ND ND [NDor<at| ND ND ND | <0.0100 ND ND [ <0.0100 | <0.001 [ ND
#ZS%| mg/L | 0.010 | 0.020 [ ND ND ND ND | <0.0005 | 0.00052 | 0.00093 [ND or<QL|<0.00050| ND ND | <0.0100 ND ND | <0.0100 [ <0.001 | <0.001
1,1-5ZK%| mg/L | 0035 | 0.070 [ ND ND ND ND | <0.0005 | 0.00090 | 0.00150 |ND or<QL| 0.00107 | <0.00050|<0.00050| <0.0100 | <0.00100|<0.00100| ~ND | <0.0100 | <0.001 | 0.00281
mg/L | 0.025 0.050 ND ND ND ND ND <0.0005 | <0.0005 | ND or<QL ND ND ND <0.0100 ND ND ND <0.0100 ND ND
mg/L | 0.50 10 ND ND ND ND | <0.0005 | <0.0005 | 0.00257 [ND or <aL | <0.00050 | <0.00050 | <0.00050| <0.0200 |  ND ND ND | <0.0100 | <0.001 | 0.00181
mg/L| 425 [ 85 ND ND ND ND ND ND ND [NDor<al| ND ND ND | <0.0100 | ND ND ND [ <0.0100| ND ND
mg/L| 035 [ 070 ND ND ND [ 0.00932 | 0.0154 | 0.0357 | 0.238 |0026%7| 0.0385 | 0.0218 | 0.0385 | 0.0230 | 0.0221 | 0.0194 | 0.0200 | 0.0485 | 0.0340 [ 0.210
mg/L | 0.50 10 ND ND ND ND ND ND | 0.00096 |NDor<aL| ND ND ND | <0.0100| ND ND ND | <0.0100| ND ND
£| me/L 1.0 2.0 ND ND ND ND ND ND or <QL ND ND ND <0.0100 ND ND ND <0.0100 ND ND
| mg/L | 0.025 0.050 ND ND ND ND ND ND ND ND or <QL ND ND ND <0.0100 ND ND ND <0.0100 ND ND
mg/L | 0.025 | 0.050 | ND ND ND ND ND ND | <0.0005 [NDor<aL| ND ND ND | <0.0100| ND ND ND | <0.0100| ND ND
PUgA(EE%| mg/L | 0.025 | 0.050 ND ND ND ND ND ND ND |NDor<aL| ND ND ND <0.0100 ND ND ND <0.0100 ND ND
=HZS%| me/L | 0025 | 0.050 | ND ND ND | 00188 | 0.0420 | 0135 | 370 |0.1/4i| 0217 | 0166 | 0118 | 0124 | 0.0973 | 0.0981 | 0.0995 | 0.260 | 0.134 | 0.500
¥ mgL| 5.0 10 ND ND ND ND [ 000132 | ND | <0.0005 |#HfHi| ND | 0.00069| ND |<0.0100| ND ND ND | <0.0100 [ <0.001 | <0.001
1,1,2- =K mg/L | 0.025 | 0.050 [ ND ND ND ND ND ND ND [NDor<al| ND ND ND | <0.0100| ND ND ND | <0.0100| ND ND
VOS2 )| mg/L | 0.025 | 0.050 ND ND ND ND ND ND 0.00083 | ND or <QL ND ND ND <0.0100 ND ND ND <0.0100 ND ND
7| mg/L | 0.50 1.0 ND ND ND ND ND ND ND ND or <QL ND ND ND <0.0100 ND ND ND <0.0100 ND ND
ZF| mgL| 35 7.0 ND ND ND ND ND ND ND [NDor<al| ND ND ND | <0.0100 | ND ND ND [<0.0100| ND ND
:FHZ{ mg/L 50 100 ND ND ND ND ND ND<0.00018| ND<0.00018( ND or <QL | ND<0.00016 | ND<0.00016| ND<0.00016| <0.0300 ND ND ND <0.0300 |ND<0.00038|ND<0.00038|
14-—5%| mg/L | 0375 | 075 ND ND ND ND ND ND ND [NDor<al| ND ND ND | <0.0100| ND ND ND | <0.0100 | ND ND
12- 5% mgL | 3.0 6.0 - - ND ND ND ND ND [NDor<aL| ND ND ND | <0.0100 | ND ND ND [<0.0100| ND ND
2 mg/L | 0.20 0.40 ND ND ND ND ND ND ND ND or <QL ND ND ND <0.0100 ND ND ND <0.0100 ND ND
FIRLEE — T AL | me/L | 0.50 ND ND ND ND |NDor<aL| ND ND ND <0.0100 ND ND ND <0.0100 ND ND
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SRR R R S E STy SRE e

BTk R oA 5.2.1-1 2 £ 5212 kAR E A AT
AL E 3 Z R4
® = NP ARRFEY A E-12-2 F o L EMETREN AT
BRMEE (2 BRTZORP Y >0mv) -

® MWIZ OW 2 # T -k pH % ¥ {1 H (pH £6.5~7.5) -

® »ToREEIFAOmMZ = & ¢ kAR (OW 2.16 mgL, MWI 1.00 mg/L)
%9 m (MWL 0.730 mg/L) o 3 ¥ &t 2 F*8m /1 it Ep
S5 o W BB AT R

® 5 8¢ (Total Organic Carbon, TOC) kA& 5 K& (MWI 1.1 mg/L) -

® I pF MWIics # » 4758 % B8 Dehalococcoides ~ Sulfurospirillum ~
Desulfitobacterium ~ Dehalobacter % ' & /¥ » ¥ #i & 9 #.10%~10°
copies/L » e % & # ¢ $ 2k Fliced ~ verd ~ bveA e 2 e ® 5 10'~102
copies/L ~ # g« i€+ 1f jp[4&*T A #& 11 (Not Detected, ND ) »

522-R7 LERHE TREPRES

e
AP ERBEIRY (£ 452-1) HFTHFBHRE I v L 3500
“Tfklﬁi%’L?$§§ ?J SILE DS B TTOREREA T L TTRRL Y (T4 2
BTORER A EAALMEFENAED > NP LR EE R L EF LS 2
BTOKARPRREL BT RS RS ;ﬁwfi 52.1-1~ 4 52.1-2 23 4
522-1 HF~ 79 E ~ et A TR L ELHE 32 it 4

® 3v ¥y TR LB F CERT I ORP AR IERSIFELY (4

W T <Omy o P 3 H A 680 mv~-200 mv 2 B R o

@ 3v Fz b TR pH?E R FEFF A A ]ﬁ_%ﬁ (pH E6.5~7.5)

® 3r £ %+ s TOC % # 4 1 >50 mg/L
RIF MWL Tok= o kR e JGR%R ™ 2 Img/L "% 3 M0 % - 4
Tk 4 E HEE (0.05 mg/L) e EiplY OW 225 it WJ-141= &
z Tﬁlk)i lﬁ_‘_ji‘lld:_)ly_l_[_)_F_'TK{éy‘ ;i\%lﬁo

BZ
.3
B

° R?ﬁﬁﬁiiﬁﬁﬁiﬁﬁ%WJZ:ib%%ﬁiﬁiﬂegﬁ
ABEL > PP FRITE MR Z SEH T RE 2 g 41HR% (0.70 mg/L) -

® RFBRWFAFHIGLBALF O FER IR L -

34



o

7% B%mmi sl ir

® T R kAo Ek R E Dehalococcoides Sulfurospirillum .
Desulfitobacterium ~ Dehalobacter % % &% > % ¥ #ic £ £ 210*~10°
copies/L » ® %t & # it {2 4L F] tced ~ verd ~ bved & 2 E'ﬁ%:fi B4 3
10°~107 copies/L ©

£ 52.1-1~-k7 BN ETRE MWL E T KRBT RSE

MW1 1‘* [jn“,[;ﬁ {ﬁ PG4026101 | PG4026001 — PG6046501 — PG7038601 | PG7058201 — PG9028801
B |’ i #lfEE | 109.04.08 | 109.04.08 | 109.06.19 | 109.06.23 | 109.07.02 | 109.07.10 | 109.07.23 | 109.08.13 | 109.09.10

FREEERE(m)|  — — — 6 9 10.10 6 10.00 6 6 10.20 6
AKfir] m — — 1.200 1.190 | 0.579 0513 | 0.446 | 0.563 0.717 | 0.201 | /K

ACE| — — 26.2 25.5 — 28.1 27.3 32.2 30.8 283 28.3

pH| - — — 6.90 6.90 7.02 7.01 8.02 6.90 6.70 7.61 6.90

BTG [umho/em|  — — 1330 1350 1583 1824 1706 1889 1840 871 2160
HEE| me/lL - — 0.80 1.40 1.03 0.73 0.73 1.40 1.2 1.84 0.40
SALBETER] mv — — 30.8 46.2 -247.1 | -211.9 | -1416 | -1782 | -178.0 | -141.4 | -140.0
EHE| me/l | 0.15 0.30 | <0.0100 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
)% mg/L | 0.010 | 0.020 [ <0.0100 | <0.0100 0.0122 0.0331 | 0.0834 1.43

mg/L | 0.035 0.070 | <0.0100 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100

T HHAGE| meg/L | 0025 0.050 | <0.0100 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
}ilz-_iﬁzkﬁ mg/Ll | 050 10 | <0.0100 | <0.0100 <0.0100 | 0.0167 | 0.0261 <0.0100 |
mg/L | 4.25 8.5 <0.0100 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
HIEIZ—Q%Z,)% mg/l | 035 0.70 0.137 | 0.338 1.93 4.20 5.80 0.0917
=HHERED)| meg/Ll | 050 1.0 | <0.0100 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
1,1,1- =855 me/L 1.0 2.0 | <0.0100 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
1.2-Z& . 2)5%| me/L | 0.025 0.050 | <0.0100 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
#| mg/L | 0.025 0.050 | <0.0100 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100

VO&E EhR| me/l | 0.025 0.050 | <0.0100 | <0.0100 — <0.0100 — <0.0100 | <0.0100 — <0.0100
=& 5% me/L | 0.025 0.050 1.00 0.730 <0.0100 <0.0100 | <0.0100 <0.0100
FA3E| mg/L 5.0 10 <0.0100 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
1,1,2- =8 W% mg/L | 0.025 0.050 | <0.0100 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
VU 2% me/L | 0.025 0.050 | <0.0100 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
3| mg/L | 0.50 1.0 | <0.0100 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100

75| mg/L 3.5 7.0 | <0.0100 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100

% mg/L 50 100 | <0.0300 | <0.0300 <0.0300 <0.0300 | <0.0300 <0.0300
1,4-— &7 mg/L | 0375 0.75 | <0.0100 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
1,2- &5 me/L 3.0 6.0 | <0.0100 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
2 mg/L | 020 0.40 | <0.0100 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
PR =T ALl | mg/L 0.50 1.0 <0.0100 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
GEEE| mg/L 4.0 8.0 0.32 0.29
THEREES | me/L 5.0 10 ND <0.20
TR PEERE| me/L 50 100 ND <0.05
TS| me/L 625 — 176 3.57

| me/L 1.5 - 1.34 3.19

#5| me/L 0.25 — 0.983 1.71

=45 meg/L | 025 — ND ND

2| mgl | 625 — 62.6 o o o o o o o 268

YEREE | mg/L 750 — 521 830
YERARE S| mg/L | 1250 — 918 1420
LR me/L 10 — 1.1 57.8
BRRE| mg/L — — 461 773

Fjsz| me/L — — 0.032 16.9

247 mg/L — — <0.010 0.017

KA ERRM A T 2T F o BACE # = lH TRTREREF RMARRA T TV (% EACFF - H T RTHEAEE

35



k7B

% 52.1-2~7k7 4

iL‘Z,’-.%

OW # iRk

TR (5 PR 2

ORI R R%R T R

OW 3 T kit E RIS %

PG6012501

PG6046503

PG7038602

PG7058202

PG9028901

ﬁ{z JoAEIREE | SSavE R | 109.06.02 | 109.06.19 | 109.06.23 | 109.07.02 | 109.07.10 | 109.07.23 | 109.08.13 | 109.09.10
FREEERE ()| — — — 6 9.20 6 8.70 6 6 8.50 6
JKfIZ| m — — 0.430 1.165 0.903 0.983 0.965 1.070 0.251 0.458
KBl T — — 26.2 — 27.2 27.5 27.8 28.3 28.1 27.6
pH| - — — 7.10 6.97 7.35 7.73 7.20 6.90 7.58 6.90
ZEEE J& | umho/cm — — 1160 1507 1781 1716 1985 1910 2220 2030
WEE| melL — — 1.20 0.15 0.66 0.90 0.70 0.30 0.96 <0.1
SEEEN| mv — — 182.0 | -287.3 | -128.7 | -150.1 | -205.8 | -131.0 | -224.9 | -84.2
ZHE| meg/L | 015 0.30 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
5% mg/L | 0.010 | 0.020 | <0.0100 0.0231 0.157 | 0.289 0.827
-“&H 5% mg/L | 0.035 | 0.070 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
& x| mg/L | 0025 | 0.050 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
R-1,2- "85 meg/L | 050 1.0 | <0.0100 <0.0100 | <0.0100 | <0.0100 | <0.0100 |
1,1-—8 2055 me/l | 4.25 85 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
IIE-1,2-—&25%| mg/L | 035 0.70 0.254 2.00 1.78 1.76 0.535
—ZHHBE(&E )| me/l | 0.50 1.0 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
1,1,1- =820 me/L 1.0 20 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
1.2-—5 285 mg/Ll | 0.025 | 0.050 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
#| mg/L | 0.025 | 0.050 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
VU bR me/L | 0.025 | 0.050 | <0.0100 — <0.0100 — <0.0100 | <0.0100 — <0.0100
=&25% me/L | 0025 | 0.050 2.16 <0.0100 <0.0100 | 0.0838 0.0535
FHFE| me/L 5.0 10 <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
1,1,2-=&205% mg/Ll | 0.025 | 0.050 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
VOS2 )% me/L | 0.025 | 0.050 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
Z75| mg/L | 050 1.0 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
77| mg/L 3.5 7.0 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
THFE| mg/L 50 100 | <0.0300 <0.0300 <0.0300 | <0.0300 <0.0300
1,4-—F%| mg/L | 0375 0.75 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
1,2-ZFF| mg/L 3.0 6.0 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
| mg/L | 0.20 0.40 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
FHEE = THEBE me/l | 0.50 1.0 | <0.0100 <0.0100 <0.0100 | <0.0100 <0.0100
SEEE| me/L 4.0 8.0 0.25
THIEEEE| me/l | 5.0 10 ND
SR S| me/l | 50 100 ND
WilgEE| mg/l | 625 — 15.4
#| me/L 1.5 — -
$%1 me/L 0.25 — -
& | meg/L | 025 — ND
2 mg/L | 625 — o o N o N o o 292
4EnHRE| mg/L | 750 — 2150
HLAfREREY)| me/L | 1250 — 1610
HEE TR me/L 10 — 100
HEFE| me/L — — _
FYsz| me/L — — 0.691
ZIHl me/L — — <0.010

XA 7 TP R EATE R TR TR RE
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51 %

FROmE BT

£ 522-1~k7 L ERBB T WI-13 T REETREE

WI-1 BE5L4R5E — PG6046502 — PG7038603 | PG7058203 — PG9028902
By | SmEmiEe | spvEsieRE | 109.06.19 | 109.06.23 | 109.07.02 | 109.07.10 | 109.07.23 | 109.08.13 | 109.09.10

FAEERE(m)| — — — 10.65 6 10.00 6 6 10.70 6
Kfir] m — — 1.035 0.658 1.066 0.762 1.169 0.274 0.602

KEl T — — — 28.1 27.2 28.2 28.2 28.1 28.1

pH| - — — 6.87 7.21 7.79 6.90 6.50 7.57 6.70

HEE Y |umho/em|  — - 2060 2490 1741 3010 2680 2430 3220
wWEE| men — — 0.07 0.81 0.80 1.23 0.40 1.74 <0.1
S/gEE N my — — 2942 | -100.2 | -158.2 | -103.8 | -1410 | -219.0 | -91.9
el mg/L | 0.5 0.30 <0.0100 <0.0100 | <0.0100 <0.0100
Z24% mg/L | 0.010 0.020 <0.0100 0.0109 | 0.0123 0.284
1,1-— & 20%| meg/L | 0.035 0.070 <0.0100 <0.0100 | <0.0100 <0.0100
—&EF[ meL | 0.025 0.050 <0.0100 <0.0100 | <0.0100 <0.0100
-1,2-—&.75% mg/L | 0.50 1.0 <0.0100 <0.0100 | <0.0100 | <0.0100 |
1,1- 8270 mg/l | 4.25 8.5 <0.0100 <0.0100 | <0.0100 <0.0100
IE-1,2-— & 2 57%| me/L 0.35 0.70 1.05 0.985 1.80 0.775
—&FE&E)| me/l | 050 1.0 <0.0100 <0.0100 | <0.0100 <0.0100
1,1,1- =8 L ¥E| me/L 1.0 2.0 <0.0100 <0.0100 | <0.0100 <0.0100
1.2- "85 7)%| mg/L | 0.025 0.050 <0.0100 <0.0100 | <0.0100 <0.0100
%[ mg/L | 0.025 0.050 <0.0100 <0.0100 | <0.0100 <0.0100

PuUgEA LR me/L | 0.025 0.050 — <0.0100 — <0.0100 | <0.0100 — <0.0100
=525 meg/L | 0.025 0.050 0.0244 0.217 | 0.227 0.0311
A% mg/L 5.0 10 <0.0100 <0.0100 | <0.0100 <0.0100
1,1,2-=& 25| meg/L | 0.025 0.050 <0.0100 <0.0100 | <0.0100 <0.0100
gy me/l | 0.025 0.050 <0.0100 <0.0100 | <0.0100 <0.0100
75| mg/L | 0.50 1.0 <0.0100 <0.0100 | <0.0100 <0.0100

2 me/L 35 7.0 <0.0100 <0.0100 | <0.0100 <0.0100

ZHEE mg/L 50 100 <0.0300 <0.0300 | <0.0300 <0.0300
1,4-— &% mgL | 0375 0.75 <0.0100 <0.0100 | <0.0100 <0.0100
1,2- 55| mg/L 3.0 6.0 <0.0100 <0.0100 | <0.0100 <0.0100
Z mg/l | 0.20 0.40 <0.0100 <0.0100 | <0.0100 <0.0100
FAJLEE = T HufE| me/L | 0.50 1.0 <0.0100 <0.0100 | <0.0100 <0.0100
G| mg/L 4.0 8.0 0.30
THAEEE A me/L 5.0 10 <0.04(0.01)
TR EAEE S| me/L 50 100 ND
wisEE| mg/l | 625 — [ 8.5

| mg/L 1.5 — —

7| mg/l | 0.25 — —

SZE| me/L | 025 — ND

| mgll | 625 - o o o o o [ 315

LETHFE | mg/L 750 — 2130
BORFRERGY)| me/L 1250 — 2500
Gt megL | 10 - [ 433

BB me/L — — _

A me/L — — 2.20

2l me/L — — <0.010

KB ERRY AT 5T F fe e AT ¥ = 40 T LT RE R BRI AT I R A

WK T RTAE IS -
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523 k7 L ERE% (ST R ke S

ZoplE MW 2tk 7 2 Bigsk s 2 mﬂzr w% AR R G K B
9.821x10°0 5 B # jifid i o Bl R HIA S TR 0 A4 e (HE 2) 2
B TR - R ook 7T rvé‘%’*§\4'@; Lo (109& 107 16 p) £ =
87 J"écgﬁlll H 2 L/H '?’/?J ’ ’? w2 7J\Af L@%— “ﬁ,{K "'7. 1745X10-6’

FTkiREd e w (FRHE 6)e AR AEITEHRBEREFEE TR IS
AR FREL

524 k7 L EE5%S % F

® i BRMEF BEMLT 0 FIZAFGAEAL DA
NI FEEEA A DG F bt ORE AN E 4 S EEL > F €W TR

+

-1

 pH @' o pH % <6 %W & FFEaid £ 2 % g g € X 7|4
AR o 2o e dp NIRE RF B RME 2 P BN ERY o pH B EE M
wr R (6~8) I 5 Mk A=tk AERER B BrE R 2
AR AT ERWIE LRI %R k7 AT ER
Bk pH BRI SR F A6.5~T.52 ¢ BEFN (RS24-1)0 £ A

7.
MAGTHER G AL RE FAFHRRLEE LT pHER B

® k7 AETET > TR MWIBES NI RBERTY 50127 §
oo MERE TREY AL ARG LT FRT BRI FEfREY
JE B o k7 I EMBEE2E (5530 2 HORPF T T <-200my > F
(4 £ 80 mv~ 200 mv (FI5.2.4-1)° Eimok 7 A E T E
AFe @G0 THE > 250 MmAFHEF B 27— kFFaE2
ERIEY EE THREFFT AR EREL -

® k7 iEiTEw E P MWI&@L,‘T’K RGN H;];;z]ia'- FEHHEE K
104~10% copies/L » 2 %t & 7% it #£ 5 F] fced ~ verA ~ bved e 11 8§ &
10'~10% copies/L ~ # 2 5 ++ fﬁ BT A & ) (Not Detected, ND ) » -k
A EITEIRE L (S 30 H g g o A TF] fced ~ verA ~ bveAd ~ dead
g BB F 4 3 10°~107 copies/L > BE R B TIHRBAA Y I &0
WMEFAEE  FFOREPBALATIORE FE R T
TR BRWRE AP EfE

\J\-mk F_k
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LR 2020120 23p T = 03:19

RS B E ENFE s

pH 06/03~06/04 pHE

04/01 04/16 05/01 05/16 05/31 06/15 06/30 07/15 07/30 08/14 08/29 09/13

—— MWl ——O0W —e—WIJ-1

mv 06/03~06/04 L BRT -

-300
04/01 04/16 05/01 05/16 05/31 06/15 06/30 07/15 07/30 08/14 08/29 09/13

—%— MWl ——0W —eo—WIJ-1

B 5.2.4-1 ~ HH2%F# Tk pH &2 ORP £ i 484

W F o T RGEBRFZ 8 0 122 F e frE f e
2 R A TR ARE Ao B5.2.4-257 o TR MWL ~ BLE[E OW 11 2
e WIIZ 2 5 Tk G AR R A R AR FI5.24-357 ¢
BRA 2 > k7 ii&%;ﬁ.%mfé; FoWORRIORTE2ZARY  E-12-
:gbﬁk§¢miJ%W%i{$’%bﬁkﬁﬂimiﬂ{#°
e NI R BRRORE A P RLEREY > S AT L~ TR E
st b TIRBE 0 fad 0 RE BRME i*""?ﬁ”’f%’* B B K S
AR FPEZE L GG AR ORAFE-12-2 F ¢ IR F L
ERRE T H 0 B Rgd Mg 4P faiE s‘zfm‘m\ﬁﬁiﬁé)i“%m“
: % FREGHEFIRRZT 2 MERT Ao RIS24-4977 -
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bigpER 02020122 23 T = 03:19

it 7% 7
= g z Vx
(TCE)

00 v T =
04/01 04/16 05/01 05/16 05/31 06/15 06/30 07/15 07/30 08/14 08/29 09/13
—— VW1 ——O0OW —e—WIJ-1
oo ML 06/03-06/04 E-1,2-2 & ¢

(cis-1,2-DCE)
50 Fommmmmm e e e e (P
B0 F---mmmmmmmmm e e\
30 frmmmmmmmmmmmmem e\
20 - m oo o -
10 Fommmmmmmmemmme e S e TSN\
0.0 v
04/01 04/16 05/01 05/16 05/31 06/15 06/30 07/15 07/30 08/14 08/29 09/13
—— MWl —=——Q0W —o—WJ-1
mg/L T K
s me 06/03~06/04 § o
12
0.9
0.6
0.3
0.0
04/01 04/16 05/01 05/16 05/31 06/15 06/30 07/15 07/30 08/14 08/29 09/13
—— VW1 ——O0W —e—WJ-1




bigpER 02020122 23 T = 03:19

FIF BEEUBEEFIF

eo ML 06/03~06/04  __ ER MWI
' k7 A EEE
5O Fmmmmm e e e e e e\ F e
L e B e e
30 Frmmmm e e P
20 Fommmmmmmm e -
10 F-dass s mmmmm = oae T o e o oo T N\
00 —
04/01 04/16 05/01 05/16 05/31 06/15 06/30 07/15 07/30 08/14 08/29 09/13
——TCE —¢—cis-1,2-DCE —e—V/C
mg/L 06/03~06/04 BLRIE OW

04/01 04/16 05/01 05/16 05/31 06/15 06/30 07/15 07/30 08/14 08/29 09/13
——TCE —4—_cis-1,2-DCE —e—\/C
. mg/L 06/03~06/04 T WI-1

0.0

04/01

04/16

05/01 05/16 05/31 06/15 06/30 07/15 07/30 08/14 08/29 09/13

—m—TCE ——cis-1,2-DCE —e—V/C

Bl 5.24-3 ~ Bopl2 [BBI2 % (2 2 0 Tk 5 £ 55 B RRA G B ABR
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kA ER R & G R RS- PSSR RY R

:4— Start Substrate Addition A
|
| TCE

cis-1,2-DCE

vC
Ethene

Concentration

v

Time

B 5244 -5F BANBRERFFECLFERR 2 MERSP

® WHRFHRFF T RZEFFELPFPEARCAEAFIAMEN S NP - & ?J
MW 7ok = & 2 ik &k @ JGR% ™ 21 mg/L " i3 M0 % = g
wﬁ%ﬁ%ﬂﬁ(O%m@J’WJL:gb%ﬁémmT%Lﬁ%’
Mk ABEFXLERIFEEIRF? - F 2 HRAPERS A 248F -
TRISFT R B e TF/}EELIP PEALIRLT SR AT o

® EplF OW 2 2% ivd Wi-lz = g e pRARIMAE >4 —>1 7%
g - BB R TR LRy B BERE G SRR
%“iﬁﬁﬁﬁﬁﬁ;akafﬁu*&WFJ’?ﬁﬂé*7&§
R AP RPN 20T S A SEE NG e
ESVEREE O é_i F v ¥4 (Back Diffusion) —i3 % 4
& w = (Concentration Rebound) % - = § ¢ kR @iyt 2 2 ¢
T AWM B BERE G LR S A NS
m%#’“%ﬂw4°%fﬁ7l 1&~$$ﬁi&?§%@ﬁi
AR RIS R R B MR AT R R TSR o

® 1 FIEhESEY  AMEBEAPE T (MWIK7? 8% w (8
176 mg/L—3.57 mg/L ) > &ﬁﬂxk’ A BRI B T RE S R
EATETHAARRARE  EHI AR BARR /R AR
PR EIRE FRE R ARARRE T B S g2 Bl
(4o R WS24-5) g s THERT PRBERERRRTE
FRPF G s g Y E A kR 2B (MWK 7 3 g

+-‘%#
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bR 2020127 23p T = 03:19
FIF SEEHLEBFE

#1562.6 mg/L—>268 mg/L) » F1 5 A H L B T B RE 2 503
S TR B R Rl B AR 0 do15.2.4-64 7 o

Ground Surface
Water Table
Groundwater Flow
Anaerobic 2
Reaction MnO, — Mn
Zone » o =
MIIchon s NO; —+ N,
Maganese-Reduction 0, > H,0
Nitrate-Reduction
Aerobic Respiration

W5245- At @R BAICETHL SRR R

/Substrate Added

Concentration or Mass

| Dissolved Iron CHy4
: Chloride
SO, ! /
|
|
N03 : Acetate
|
|
|
: BOD (e .g.,
DO ' methanol)
)
Time .

B 5246 F BRATRT 2 F4fag 220 Fi £ 5555 0D
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v WI-1erplp 2 S R 2 OW 2 Zp2 MW-172 248k - WI-1
EERIT “RASZFRN AR P ERERIEE S8 (# T
150~200 cm = # ¢ % 0.43 mg/kg ~ "-1,2-¢ Tﬁ 0.17mg/kg) » ¥ it #FiT
5 & T L L B2 F OO A4 JR20858 B w3k Sk T 122087
FPEAARZ e FFRATBEIAEF LAY Z R T o RB o WI-14
KRR - ] a&eiﬁﬁvﬁw Rz F e T RE AR RP R
ek s RE RRmE 4 #ﬂﬁf,pi%h_m PR R A3 2 X ERT
153 Tk VOC A7 @ A S R%:E 77 e g ik s 7
(B FITHE3BE L 0 N FEEAS 4= Tk VOC) » & s |
FEFPEPEFTORCLE c FHA T o 20 R R AERD
EAPI o
%ﬁﬁ%ﬁ%iaﬁﬁﬁxj *w%%wmﬁﬁ’%w%%iaé
Im (2 #&2m)~*30cm &g ok R/ EHET o P AFH
=S = T il 'L,&Ztk’?%%‘ ) H#\;}%ﬁé'}a‘réﬂ;%,g?gi&
IR A AFFLTRPER ZF S A REHKR 0 PRS2
R M B TR BB PERNE B TR EALAYFERTR
o A I S & jée? R TE BRI AR 2 FR A A K AT SR 130F
CEREATERIF Y )
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e
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EE2E NN 7J<ﬂ§;é.éf-KfE;106m/s$al?ﬂm€pi* vk 7 AZE M Im2
PEL o vT BR A hd o FFEEN G L5 hdu & bR
Fle g TSl WA WP BL T2 m o 5 A gu
GO R 0 2R AR TR 0 AT % T2 b B H
FRACEY S SRR T T

k7 ir %o Mﬁlfa;@fifi“*T%Jﬂzlﬁﬂﬁﬁf%zmg;ga*%; RS
ZEHE o~ > F) 5 B0 F A EER (7 4k 1~ @ 2L grouting Vi
W o 3 AR L u_si;ﬁig:]meé'ig PR RKGARBIE MG KRR
MERE AT B2 pRIPEE R SHIE 2 RFEE L &
BEREIRE AP SR GG o FEEY FIET AR 2T
Zokl B E G K BEFa > FAR T Albd B FE 2 MKk
TR NS E e UL RAFTEMLAN G kORI

et
ool
¥ 3
F
A



45 E PN 4 .
¥IF BEEHHZESHIIT

@ k7 IETELS AT MWIZ %k T pl2 RO0672# T Kk R 7r IR
%w’“ﬁ%ﬂ%b&aﬁﬂ“ﬁ%ﬂiﬁéW@%%&%“Lﬁﬁ
B ZF e FP TR EL2- eGP s 2w ARE D
FCHARER CRPFY CERTE ORP J g f (109#37 -9
= % ¢ %0975 mg/L—0.109 mg/L ~ "8-1,2-= & ¢ % 0.154 mg/L—0.954
mg/L ~ % ¢ % ND—0.116 mg/L ~ ORP 63.0 mv—>-221.4 mv ; %4.3.4-3) -
FK E RF ROO6T2F & 4> F = 2.8 m~20.8 m » ¥ T kFE{k =% 514 m -
BHTFiawee FHEE Om T o0Fmd s T8RRI
i EE R Bk T ETE LA X2 THRBERR RS RY
ApEfEF K ¥ ROOGT2E B & ér g AR 2 28 BjZm » T I—iiiﬁs:l °

525/ 5 2 R v

ARCFRRAAPLESS L BRRELT L RXERTRERE T
RG] 0 8RR AR A E OW 2 WI-1 o 3L R R
B FEA109E 107 16 p =& » B FRA LD T o

5.3 -k7 LB EAH SR

ERE MWL S TRz FofkRe MGERFZ Img/LERKI W58
BToRFAE4EE (0.05mg/L) BA-k7 1%L s avﬁjé:tﬁ'vs%ﬁ%?piéi

P REBRRG 2SSy > IR 232§ 2 %2548
g A%k S A TP A5 /402 ~ KJIBEKES 10°m/s
FROT > K7 LB ImPEL I E > 7 E R UF R ke

A ,‘j«i-‘..f "Zﬂ;ﬂ;”q{mﬁﬂﬂﬁ‘fimlgﬂ“%E’F&%ﬁ'l)‘HTI%\'ﬁ’
2k F RO R E () ATENT - £ R AR

PN s

ABYE GRS AERERAY SRS RR G RAR SRS
FEFREFATEMNR LR L AFEMNTG S BHEITEE 0 o8 m 2
Pkt R BRRE AP ERBY  RIE TR IA SRS k7L
1wt 8 24 e HEARMIN 2B TS f 2 AL v o

D RRERHET k7 AL ES KT AR GG (T
TABRNEERT BRWVE A PFEREY TR A - LB
g 5 ¥ ’,}_szf]('}’}?p;la"!‘\l;% - R RGeS Ko B RATER G sl
¥ FAPREE RN FRPORIZVGH EPTE G BRREEL -
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54 %1 i%
541 % - £3%FH 65T PR

ST MWL K80 - 1 BASLE 12" § o 5o g o fhAT S
ﬁjﬁ-% ]L I’IB‘;‘?"I’IFU o

542 % - #3350 EH B RRAY
® REBMFLK  HDBEFEL AN (FERFHD SR (FokE)
FEHR) TAM A FEHAEL T RERT R FRIFL S E
BT AR RE R LERERY c FF E R ER B LT RS
BRiTcEH R > SRR TR o

® ﬁ—ﬁvf:‘%#’%{w ’ i'1':3‘-1’”*" ’Fr&%t‘}%?ﬁ \2% EL ’ Av\‘ﬁ‘ SPT-N fﬁéﬁ 2}@( ’
#,Sl‘fjot?ﬁ 23 ii%’?ﬁh" T BFER7 AEIET A H/_Er* eSSl

O BB BARSE R BT TR M HTRE R BRRE L
BEipim TR 2 890 Sl & $5IBKF 48k pH/EC/DO/ORP ~ ¥
BB S HCRA RIRT WRE RIRB/HERE LAGRRAE BTk
FEAAEHC A2 B R ERAS /T R 0 R R GAE
[7 i gk FVCE AR A TR

® 1A A GRS AR TSRS AT ER
TR £T100% AN FUKREARBR 0 Rk AEL 2 0F
BLiv ~ ER P HIFRSF 2 HBEELE (1,2 m) -~ FEE R 2

B REE (30cm) %3 it 2k -

O NAIPFHE TR TR IRP I R S W T RE A2
ﬁ§%¢W$K§$ﬁﬁﬂ%%%J’ﬂ%%ﬂ*%ﬁPF@—mé
( Cross-Hole/Borehole Electrical Resistivity Tomography, CHERT ) » #.-k 7
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