28 1 Vol.28 No. 1
2000 1 JOURNAL OF HOHAI UNIVERSITY Jan.2000

' Allan D. Woodbury?

1. 210098 2. R3T 2N2
TCE
TCE . TCE
TCE
TCE
P64 X131.2 A 1000-1980 2000 01-0052-05
183
20 ! trichloroethene
TCE .
TCE
. . USEPA 80
TCE
pump-and-treat PAT 2. 3
Manitoba TCE
. plume
10 km® Manitoba
1994 11
. a TCE
b

remediation efficiency

TCE

Fort Garry . 0.5m
Fort Garry 10m

1998-11-23
1954 —



28 1

TCE 53
D Fort Garry
2 ~Tm/km
Fort Garry 5~10m
1. Fort
{ / { / Garry 232.628 ~233.191m
— 2 w0
RIS 1994-10-13 4m 7
al o x107°
Fort Garry
Fort Garry
Fort Garry
TL o T S
N E1  E2
\ \
0 2000 m - N 30
(I —230—WIEKB L WA
Theis  Jacob
1 1994 10 11980 ~ 18 860 m*/d
Fig.1 Groundwater flow system 1.25%x10°7~6.74x 1077
in the region 1994-10
4
r=== =5 71
2 TCE | 137 ! N
! ———— (R
: 136:
l L0300 600 900 m
30 : o118 ! =
TCE TCA - rm——- f‘” Y 5
110!
| 106 105 203/161 RN |
' ; 159
[ [
| 104 | [
| BT s 103 9/1 s}ég !
S5 ’oe 122 152 1
1991 {mﬁﬂ%w\\ﬁ”-nz 4 13§\\ 1145 :
' 15200101 | gy Nelsg ARERIAE
| I, "143.' 120 I I
V598160 14 l
e 8 R s :
Manitoba EXT ~3134 154 |
o127 144 |
!
*128 129 :
* 108
121 !
L~ — U VU
EL~E3 — ik, HahmmHt
2 TCE
TCE Fig.2 Location of east and south plume in site
2 . 12 TCE
TCE 1.

@ Baracos A Shields D H. Geological engineering report for urban development of Winnipeg. University of Manitoba 1993.



54 2000 1
TCE 1993
TCE 38 ~ 13200 pg/L 1397.4 pg/L 1994 9
1961 pg/L
TCE
Table 1 Concentrations of TCE in east plume in different periods pg/L
1993 1994 9 1993 1994 9
103 113.2 750 162 520
122 13200 9500 117 12703 245
133 38 10000 135 190 139
152 540 296 145 63.4 111
157 561 1150 156 400 190
159 97.7 52 161 42 460
TCE 101 102 114 120 2 .
17 TCE 10000 /1L
TCE 2
1994 11 > 10km?
TCE
Table 2 Concentrations of TCE in south plume in different periods pe/L
1993 1994 9 1993 1994 9
104 <1.1 317 120 410 958
146 8058 32000 158 191 84
147 1725 2400 155 514 190
173 1630 160 248 52
174 1840 151 130 212
112 9.3 8.8 116 560 224
113 <1.1 8.7 134 440 325
148 765 281 144 671 310
101 255.7 687
TCE Fort
Garry Cl C2
Fort Garry TCE
3 TCE
TCE
3 TCE
Table 3 Physico-chemical parameters of TCE
/ g em™? / mg L7! / em* N7! / em* s7!
131.39 1.4657 1100 1.509x10~* 8.434x 10°6
Henry K.
/ Pa m* mol ! /°C /C / mg g’l / mg g’l / mg g’l
1013.25 86.7 -73 152 18.2
* - * %
3 TCE
TCE K, 10< K,
<10

TCE

Henry

air-stripping
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4 TCE
biodegradation natural attenuation
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CO,
Redox
TCE .
HC2C13 + H*— H2C2C12 + CI”
TCE DCE
H2C2C12 + H*— H3C2C1 + CI”
Ve
H;C,Cl + H*— H,C, + CI~
EE
DCE— 1 1-DCE Cis-& trans-1 2-DCE  VC—— EE——
TCE— 4
EE Table 4 Half-life range of some intermediate products
TCE—~DCE 24d~0.9a 1 1-DCE—~VC 53d~132d
al- Cis-1 2-DCE—~VC 7.2d~140d VC—~EE 56d~7.92a
trans-1 2-DCE—>VC 5.2d~244d EE— 10a
4. TCE 100
DCE VC
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TCE and VC concentration under reduced condition ’
5
Table S Some intermediate products in wells pe/L
1 1-DCE Trans-1 2-DCE Cis-1 2-DCE 1 1-DCE Trans-1 2-DCE Cis-1 2-DCE
101 24.30 0.500 14.80 119 0.92 <0.05 <1.00
102 1.99 <0.050 3.05 122 40.10 <0.05 10.00
104 3.82 0.320 15.50 127 7.93 <0.05 1.36
105 0.57 0.060 2.48 132 2.81 <0.05 3.07
116 87.00 0.093 30.30 141 2.80 0.10 16.90
117 93.00 0.240 3.01
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6
5 Table 6 Geochemistry of groundwater mg/L
a. TCE El 2
Cl~ 46.4 88.2 106
TDS 553 614 944
pH 7.71 7.9 7.6
TCE
b. TCE

TCE
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Study of Groundwater Contamination in a Carbonate Aquifer and Remediation
1. Physico-Chemical Behavior of TCE and Biodegradation

SONG Han-zhou' Allan D. Woodbury’

1. College of Civil Engineering Hohai University ~Nanjing 210098  China

2. Faculty of Engineering  University of Manitoba R3T 2N2 Canada
Abstract Groundwater contamination by organic compounds is a common phenomenon. The physico-chemical behavior of
trichloroethene  TCE  and its biodegradation in a carbonate aquifer are studied taking a case history as an example. It

appears that the biodegradation of TCE contaminant exists but it is incomplete. Therefore remediation measures need to

be taken if the concentration measured exceeds the maximum admissible concentration.
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