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West Midlands

25,000mg/L
(microcosm test)

(plume)

(natural attenuation)

2%
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(in-situ bioremediation)

Four Ashes Project (sandstone)

University of Sheffield

(Williams, 2001 Thornton, 2001)

33 (West Midlands) 1950
(coal tar)
( ) 25,000
mg/L 12,500mg/L
5 (Permo-Triassic
Sherwood Sandstone) 250
2
22 5
1 2 0.003 0.007 (hydraulic conductivity)
0.2 1.3m/d( 0.7m/d) (porosity) 20% 30%( 26%)
0.7 17mlyr 2
1 ( 0 )
8,200mg/L 50mg/L 500
50 Omg/L ( )

5~12mg/L
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1mg/L 200~449mg/L
( 100 350 )  50mg/L

HS
(30mg/L)
300 450 3mg/L
121mg/L
2
130 350
2 (multilevel samplers) 30 45
4mm HDPE 3
PE
3 ( 130 )
4.5mg/L  9mg/L
Oomg/L( DO 0,
)
10 24
30 0

57nM/L
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(Williams, 2001; Pickup,
2001; Harrison, 2001)

1~3u m 10y m

(aerobic) ( TSA R2A)
naphthalene > 90%
(facultative)
(isolation) 20 (enzyme
activity) (diversity index)
4
60mg/L

200 250 660 5,000 mg/L
(aquifer material) 390-400

390 5,000mg/L
660mg/L
200mg/L
200 mg/L
13mg/L 0.1mg/L 60 40mg/L
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1.07
130 350 2
30 45 1
( 3)
Cl4( )
TGGE(Thermal gradient gel electrophoresis) PCR 16SrDNA
10°~10° 350 20~40 0
0 ( 20 )
Cl4( )
“Cco, 20~40 TGGE
(Mayer, 2001)
University of
Waterloo MIN3P
(multiplicative)  Monod ( )

WATEQ4F MINTEQA2 (Ball, 1991;
Allison, 1991)
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55%

10% 15-20%
47
2%

55%
47 2%

(pump and treat) 20

1.Allison, J.D., Brown, D.S., Novo-Gradac, K.J., A Geochemical Assessment Model
for Environmental System: Version 3.0 User's Manual. US Environmental
Protection Agency, EPA/600/3-91/021, 1991

2.Ball, JW., Nordstrom, D.K., User's Manual for WATEQ4F, with revised

thermodynamic database and test cases for calculating speciation of major, trace
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and redox elements in natural waters. US Geological Survey, Open-File Report
91-183, 189 pp., plus diskette, 1991

3.Harrison, 1., Williams, G.M., Higgo, J.J.W., Leader, R.U., Kim, A.W., Noy, D.J,
Microcosm studies of microbial degradation in a coal tar distillate plume, Journal
of Contaminant Hydrology, 53, 319-340, 2001

4.Mayer, K.U., Benner, E.O., Frind, E.O., Thornton, S.F., Lerner, D.N., Reactive
transport modeling of processes controlling the distribution and natural attenuation
of phenolic compounds in a deep sandstone aquifer, Journal of Contaminant
Hydrology, 53, 341-368, 2001

5.Pickup, R.W., Rhodes, G., Alamillo, M.L., Mallinson, H.E.H., Thornton, S.F.,
Lerner, D.N., Microbiological analysis of multi-level borehole samples from a
contaminated groundwater system, Journal of Contaminant Hydrology, 53, 269-284,
2001

6.Thornton, S.F., Lerner, D.N., Banwart, S.A., Journal of Contaminant Hydrology, 53,
199-232, 2001(a)

7.Williams, G.M., Pickup, R.W., Thornton, S.F., Lerner, D.N., Mallinson, H.E.H.,
Moore, W.C., Journal of Contaminant Hydrology, 53, 175-197, 2001
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N Phenol mg/l
*m
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.0
'Y
e .0
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200 300 400 500
(Williams, 2001)
.:-.--.-._.n-~-7._NN
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TNl L B o) \
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...... - P
-
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(Williams, 2001)
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a phenol pH
© 000 2000 3000 € 52 6468 68 7 72
04 . . d Qb a4 1
2 —@—phenal 24 —m—pH ‘
4 —=TOC 44 —0—Eh
e &
. J
_ 8 4
E Py
Ep v
E‘? Enq
5" J
'y 5"
3 37
e £ w3
320- 20 o
22 4 22 J
24 4 24 4
26 4 26 -
28 A 28
- ag A a0 4
32 T T r 1 32 -r v T T J
0 150 2500 3750 5000 0 70 WO 2T 280 350
TOC Eh{mV)
f TIc
0 200 400 800
——TIC
—— A lkadinity

0o 60 oo
Alkalinity (CaCOy)

3 130 (Thornton, 2001)
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1 (Mayer, 2001)
O, | NO; | MnO, | FEOOH | SO,
( ) 337.0 | 1685 | 742.3 |1,045.7| 2,293.5
( ) 321.1 | 4053 |1,510.9| 855.9 | 3,093.2
758.5|5,558.3 6,316.8
(kg) 758.5|5,558.3| 658.1 | 573.8 |2,253.2|1,901.6|11,703.5
(%) 014 | 11 0.13 0.11 043 | 0.36 2.2

6.5 | 475 56 4.9 193 | 16.2 | 100.0

(%0)

47 520





