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(DAFB)

(Battelle)

Dover
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(Control) (Contain) (Destroy)

(Remove)

(pump and treat)

[Mackay and Cherry, 1989; Weber et al;.,, 1991;
Pingnatello and Xing, 1996]

(Permeable Reactive Barrier, PRB)

1 2
(Continuous Reactive Barrier)
(Funnel and Gate System)
2(a) 2(b) 2(c)
2(d) (Zero-Valance Iron)
Peat [Scherer

et al., 2000; Vidic 2001; Ludwig et al., 2002; Guerin et al., 2002]

[Rael and Shelton, 1995]
(1)
(2
(3
(4)
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(5)
(6)
(7)
(1999)
(2002)
(Battelle)
[Gavaskar et al., 2000; Gavaskar et al., 1999]
Dover
(DAFB)

monitoring wells

_ ground surface
contaminant source ] -

EELLLIL T

L L LTI TTTTTT

contaminant plume

B

clean

groundwater
permeable reactive redundant reactive
barrier barrier
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— Plume — Plume

53

—» Plume —» Plume

i
N\
S

N
© (d)
2 [ Yin and Allen (1999) ]
(Preliminary Site Assessment)
(Site Characterization) (Reactive Media Selection)
(Treatability Testing) (Modeling and Engineering Design)
(Construction Method) (Monitoring Plan) (Gavaskar et al.,

2000)
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(1999)
3 4
Y
° °
° °
° °
° °
°
\/ \
° o °
) o )
° °
A \i Y
° ° °
° o °
° °

\
A

3 [Gavaskar et al., 2000]
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P S

v

® pH,Eh,DO
® (Ca,llg
® A lkalinity,N 03,504

vl v

|-

) C

[Gavaskar et al., 1999]
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2.1 (Preliminary Site Assessment)
(Preliminary Site

Assessment)

(1)

2

1,000 40 50

©)

4)

)

2.2 (Site Characterization)

(Preliminary Site Assessment) (Site Characterization)
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PRB

(Direct Push Methods)

(Cone

Penetrometer Test, CPT) GeoProbe™

CPT Geoprobe
(Pumping Tests)

(Slug Tests) (k)
k
(Tracer Tests)
/
2.3 (Reactive M edia Selection)
(1) (Reactivity)

(2) (Stability) ( )
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©)

4

©)

(6)

2.4

(1)
)
©)
2.4.1

(Hydraulic Performance)

(Longevity)

(Environmental Compatibility)

(Availability and Cost)

(Batch Tests)

(Column Tests)

(Treatability Testing)

(Batch Tests) (Column Tests)

Arrhenius

k = Ax e_E/RT
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First-order kinetics)

(k) (ti2)
C=Cye™
¢ In_2 ~0.693
1/2 k k
(
1,000 Og/L
5 Og/L 16
2.4.2
(k)
5
2.4.3

253

(Pseudo

log-log
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2.5

(1)

(2

©)

251

(1)
(2
©)
4
5

6 / 100
0.6 / 1,000
Denver
PRB
0.35% [McMahon et al., 1999] Elizabeth City

[Puls et al., 1999]

(Modeling and Engineering Design)

(Hydrologic Modeling)

(Reactive Cell Thickness Design)

(Geochemical Evaluation)

(Hydrologic Modeling)

(Funnel and Gate)
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FLOWNET [Starr and Cherry, 1994]

MODFOLW MT3D [Guerin et al., 2002] PRB
MODFLOW MODPATH [Gupta et al.,
1999] MODFLOW HFB PRB

[Gupta et al., 1999]

Gupta et al.(1999)
2.5.2 (Reactive Cell Thickness Design)

(b) (tw)
(v)

b=vxt,

(v) (251 )

2-3 2-3
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253 (Geochemical Evaluation)
(1)
(2)
(1) ( )
(2) ( )
(3)
/
pH (ORP) (DO)
(Equilibrium Modeling)
PHREEQC
MINTEQ
(
( )
2.6 (Example of Design Permeable Reactive
Barrier)
Dover (DAFB) 1997 12
(PCE) (TCE) (DCE)

[Gavaskar (1999)]
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2.6.1

DAFB

- - T L

5 DAFB [Gavaskar et al., 2000]
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2.6.2
( 6508/ )
( 40 50
)
2.6.3
DAFB (tetrachloroethene, PCE)
(trichloroethene, TCE) (dichloroethene, DCE)
1
DAFB
1
(maximum contaminated level, MCL) TCE 8
4 5 0Og/L (vinyl chloride, VC)

12 12
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1 DAFB [Gavaskar et al., 1999]
hr
(Og/lL) (Og/L) (hr)
PCE 10000 5 0.5 12 6
TCE 1000 5 0.5 8 4
DCE 1000 70 15 4 6
VC 500 2 15 8 12
12
( 10 20 )=2
24
=15
36
=2
=72
2.6.4
25 DAFB
10 Arrhenius
(8-10 ) 25 2 25
2 24
( )
Elizabeth City
60%

DAFB 15 36
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DAFB 2 72
2.6.5
(b)
2.5.2 v) (tw)
(25.1 )
/
/ ( )
DAFB
283 ft/day
10 50 ft/day 2.5.1 2
DAFB
2 1
2 DAFB [Gavaskar et al., 1999]
72 3 3 15
100% 41t -
41t -
2 -
( ) 15-30-15 -
30 ft 50 55ft

DAFB
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2.6.6
DAFB
DAFB
(1)
DAFB
30
(2)
2.6.7
DAFB
(Pre-treatment Zone, PTZ) PTZ 10%
PTZ
10% pyrite ( FeS,)

pH
2.7 (Monitoring Plan)
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(Contaminant Monitoring) (Performance Monitoring)

(ORP pH DO

)
2.7.1 (Contaminant Monitoring Strategy)
(
(1)
(2)
(3)
2.7.2 (Hydraulic Performance Monitoring Strategy)
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(Water Levels)

2.7.2 (Geochemical Performance Monitoring Strategy)
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Dover (DAFB)
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