=) | e 2 ol o | © c
Contaminants ~ 2| .~ 818 » o | B <3| £ g =
. ; LD @ co c = %) <} n | T sl g~ ~0c| B > [
containedinground | 52| § |c2| g | 8|  |®| 4|2 |5 5| &g |ocgg| = Py €
materials, ie soils, Scl 8 sl s| 2| |83 S |2 |2|=z|3|8|8 |85 |=s85|¢ £ 2
made ground 82| & |89 S| 2|8zl 5]|2 2| ?|0|a]e| 88 525 | 9 a =
: o = o < S = < ® - — c = —
sediments, sludges S| &8 25| 8| 4 S| < § & | & 813559 E g § g E
etc 3 g 3 2 | & o =
> %) (I o) o 5] (I
In-situ biological
treatment
. . EO2e
Bioventing Y Y Y Y Y N N N N N Y Y N N Y £ Y ™ 0.5-3 H96
Enhanced bioremediation EO02b
(including windrow turning) Y Y Y Y Y N N N Y Y Y N N Y £ Y Av 0.5-2 H95b
Phytoremediation Y Y Y Y| Y|Y|O|N]|Y N|Y|Y|N]|]Y]|Y £ N v >2 u9sa
Ex-situ biological
treatment
Biopiles Y Y Y Y Y N N N N N Y Y N N Y £ Y Av 052 E:;)%Zba
i EO2¢!
Landfarming Y Y Y Y Y N N N N Y Y Y Y Y Y £ Y Av 1-3 Hosb?
Slurry-phase biological % % Y | Y| Y| N|N[N|N|Y|Y|Y]|]Y|N|N]| £ Y Av | 052 | BO2
treatment
In-situ physical/
chemical treatment
Chemical oxidation Y Y Y Y N (0] Y Y ? N Y ££ Av <1 BO3
Electrokinetic separation N (0] N ? ££E Av 1-3 S97
Soil flushing Y Y Y Y N Y Y N N Y ££ Av 1-3 BO3
Soil vapour extraction Y Y N |N|Y |[N|[N|N|N|N|Y|Y|[N|N|]Y]| £ Y A o213 BO3
(including thermally
Key
N = No expected applicability £ = Low-cost /N = High reliability B02 = Barr et al (2002) (etc) S97 = Scandia (1997)
Y = Demonstrated Applicability (pilot or full scale) ££ = Medium-cost Av = Average reliability EQ00 = Environment Agency (2000) U98a = US EPA (1998a) (etc)
O = Limited applicability £££ = High-cost ¥ = Low reliability EO2a = Environment Agency (2002a) (etc) V97 = USAEC (1997)

* = contaminant dependent

H95a + Harris et al (19953) (etc)
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Contaminants =~ €| .| %38 » o | B <3| £ g 2
. . LD cT c r 0 [ n ° c T | = 0 c S > <
containedinground | 52| § |c2| g | 8|  |®| 4|2 |5 5| &g |ocgg| = Py €
materials, ie soils, 5% = 7% s|e|= |83 S|a|2|=z|5]|% % 72 |sSS| @ £ o
made ground 82| & |89 S| 2|8zl 5]|2 S| 2|0°|a|2|82|5885]| g = =
: o = = o < ) = < © - — =r= —
sediments, sludges S| &8 25| 8| 4 S| < § & | & 813559 E g § g E
ete o 13 $ s| & | B >
> %) (I o) o ) (I
enhanced SVE)
Solidification/stabilisation Y Y Y Y |lY |Y|Y|Y]|]Y N | Y |Y|Y|N|Y | £+ N N <1 BO3
Ex-situ physical/
chemical treatment
Chemical extraction
(solvent extraction) Y Y Y | Y| Y| Y| Y[N|Y | Y |Y[Y]Y[N]|Y]| ££¢+ Y Av | 05-1 | BO3
Chemical
reduction/oxidation Y Y Y Y Y Y Y N N (0] Y Y Y N Y ££ Y ™ <0.5 B0O3
Dehalogenation N Y N Y | N| N|N|NJ|N 2 lY | Y| Y |N|Y | ££ Y V| 051 BO3
Separation (including
electrokinetic) (0] (0] O (0] N Y (6] N Y N Y Y N N Y ££ Y N <0.5 B0O3
Separation (detector-based) N N N N N | N Y ££ N N
Soil washing Y Y Y Y ££+ ™ <0.5 B
Solidification/stabilisation Y Y Y Y Y Y Y Y Y N Y Y ? ? Y ££ N A_'\_/ <0.5 B
In-situ ther mal
treatment
Thermal treatment Y Y Y Y Y N N N N Y Y Y Y Y ££ Y N <1 B
Ex-situ thermal
treatment
Incineration Y Y Y Y Y N Y Y N Y Y Y Y Y Y ££f Y ™ <0.5 B
Open burn/open detonation N N N N N N | N N Y Y Y Y Y Y £ N N <0.5 B
Pyrolysis Y Y Y Y Y Li N N N N Y Y N N Y £££ Y N <0.5 B
Thermal desorption Y Y Y Y Y Y N N N Y Y Y Y N Y ££ Y Av <0.5 B
Key
N = No expected applicability £ = Low-cost /N = High reliability B02 = Barr et al (2002) (etc) S97 = Scandia (1997)
Y = Demonstrated Applicability (pilot or full scale) ££ = Medium-cost Av = Average reliability EQ00 = Environment Agency (2000) U98a = US EPA (1998a) (etc)
O = Limited applicability £££ = High-cost ¥ = Low reliability EO2a = Environment Agency (2002a) (etc) V97 = USAEC (1997)

* = contaminant dependent

H95a + Harris et al (19953) (etc)




~ = n o ) 0 c
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Contaminants =~ €| .| %38 0 o | B -3 | E g 2
: : Lo c o c = (2] ] ) o c - ~ e O = > ]
containedinground | Se| § [c8| 8| 8| , |&| g |2 8 | g c|2c|588| 8 2 &
materials, ie soils, 5% = :% glels|elg|s|3|2|=|5|% S 2 |g8E| 2 5
o = i == | & [ o E
made ground 3o 2182|2222 5 2| s|?|0o|a o | 3L |25 3 o =
sediments, sludges |93 | o (>3 | 9 - Sl<| 3 |d|4 8| s2|88%]| 9 5 o
etc Sl g 2= 8|3 x Z |5 Eg| 9 8 €
S 5| 8 sl & | &2
Vitrification Y Y N Y ££E N <0.5 B
Containment
Capping and barriers Y Y Y Y £ Av <1
Other
Excavation, retrieval and
o di + <0.
off-site disposal YIY | Y]Y | £ N ™ 05

Key

/N = High reliability
Av = Average reliability
¥ = Low reliability

N = No expected applicability

Y = Demonstrated Applicability (pilot or full scale)
O = Limited applicability

* = contaminant dependent

££ = Medium-cost

BO02 = Barr et al (2002) (etc)

EQ00 = Environment Agency (2000)

E02a = Environment Agency (2002a) (etc)

H95a + Harris et al (19953) (etc)

597 = Scandia (1997)
U98a = US EPA (1998a) (etc)
V97 = USAEC (1997)




g s|.o| sl o " .| 5| <52 8| ¢
s BI8%| 8|, 5], 8 ]a|2|8|E S| 8% |s88|2| o | E
- 7)) 3 = = — — =
Groundwater and surface | 3 & | 3 g ﬁ'% Q g se|s|&8| 2|3 Zle| =2 g 8 23 | g% | T E S
o kol o ) =1 = = b
waters SRR 82|z8|Te| 2 s | 3 3 S 2| 2|0 |a 2 5 o 325 | 2 s <
< < = < o < o pas == Oz R [} c ]
s| £|a8| £ 2 = gl o S| OB Eg | 58| § E
£ S gl | © i
In-situ biological treatment
Monitored natural attenuation Y Y Y Y Y Y N N - - - - - £ N Av 1-30 Eggg
Phytoremediation - - - - - (£) N/ >10 BO3
In-situ physical/chemical
treatment
Air sparging/in-situ air stripping/ Yy ol o] o| Y |o|lN|N|N[N|=|=|=|=|=|e» Y Av | 310 | BO3
in-situ volatalisation
Bioslurping (0] (0] Y Y Y N O | N N N - - - - - (£) Av | 310 BO2
Chemical oxidation Y Y Y Y Y N Y N N (0] — — - - - (EE) Av <3 B0O3
Directional wells (enhancement) (0] (0] (0] (0] (0] O| O | N oO| o0 | - - - - - (EE) Av | 3-10 BO3
Dual-phase vacuum extraction Y Y Y Y Y N|[N|[N|[N|N|-|-|-|-1]-1| &8 Av | 310 BO3
Thermal treatment o} Y Y Y Y N|N|N|N|N|[=-]|=-|-1]-1]-1 (8 Av <3 B03
Hydrofracturing enhancements (0] O (0] O (0] N O N N (0] - - - - - (EE) Av 3-10 BO3
Passivelreactive barrier Y Y Y Y (0] N Y N Y N - - - - - (EE) Av >10 BO3
Ex-situ biological treatment
Bioreactors Y Y Y Y - - - - - (£) Av | 3-10 BO3
Constructed wetlands (0] (0] (0] - - - - - (EE) N Av * uo1
Ex-situ physical chemical
I BO3
treatment
Adsorption/absorption (0] (0] (0] N Y Y N - - - - - (EEE) Av >10 BO3
Air stripping Y Y N N N N - - - - - (£) Y Av >10 BO3
Key

N = No expected applicability

Y = Demonstrated Applicability (pilot or full scale)

O = Limited applicability
* = contaminant dependent

£ = Low-cost
££ = Medium-cost
£££ = High-cost

/N = High reliability
Av = Average reliability
¥ = Low reliability

B02 = Barr et al (2002) (etc)
EQ00 = Environment Agency (2000)

EO2a = Environment Agency (2002a) (etc)

H95a + Harris et al (19953) (etc)

597 = Scandia (1997)

U98a = US EPA (19983) (etc)

V97 = USAEC (1997)




= c Sl 2| @ s
gl gles| T 2 v 8| | o slg2 | 32| 5| & 3
welwgl22 08| 2|l | 82|25 3| ge|seg| | ¢ £
Groundwater and surface | 3 & | 8¢ | = % Sc|os|s |83 |3 |3 |2|=z|%|8|85|=2|s85|°¢ E S
waters 9519288 |z2|28| 22|25 |2|2|?|0|2|e|8s |85 a| 5| £
< e = e ° S|l | T | x| = Bl 22 | O0Og% @ 2 @
5| £|af| E| | |Z glv|o S|08| €| 8| 8| £
£ = ol o T
Granulated activated carbon
(GAC)/ liquid-phase carbon Y Y Y Y Y N Y N N Y - - - - - (EE) N Av >10 BO3
adsorption
Pump and treat (0] - - - - - (EEE) Av >10 BO3
lon exchange N N N N Y Y Y N - - - - - (EE) Av >10 BO3
Precipitati on/coagul ati on/floccul ati
on — coagulants and flocculation N N N N N Y Y N Y N - - - - - (£6) Y Av >10 BO3
Separation (by phase) Y N N Y Y N Y N N N - - - - - £ N Av <3
Containment
Physical Io_w-permeablllty barriers/ v v v v v v v v N v _ _ _ _ _ © v Av >10 BO3
encapsulation
Hydraulic containment Y Y Y Y Y Y Y N Y Y - - - - - £) Av >10
Deep well injection N - - - - - (£) Av N
Membrane separation N N o (e} o ol -|-1-1-1-= (E£) % N BO3
Air emissiong/off-gas
treatment
Biofiltration Y Y Y Y Y N N N N | Y - - - - - £ N % <1 V97
High-energy destruction Y Y Y Y Y N O N N N - - - - - (EE) Y % N u9sh
Oxidation Y Y Y Y Y Y N N N o | - - - - - (£) Y Av N u9gh
Scrubbers N N N N N Y Y N N N - - - - - (£) Y Av N USEPA
Vapour-phase carbon adsorption Y Y Y Y Y N|O|IN|N|Y | -|-|=-]|-1- (£) Av N BO3
Key
N = No expected applicability £ = Low-cost /N = High reliability B02 = Barr et al (2002) (etc) S97 = Scandia (1997)
Y = Demonstrated Applicability (pilot or full scale) ££ = Medium-cost Av = Average reliability EQ00 = Environment Agency (2000) U98a = US EPA (1998a) (etc)
O = Limited applicability £££ = High-cost ¥ = Low reliability EO2a = Environment Agency (2002a) (etc) V97 = USAEC (1997)

* = contaminant dependent

H95a + Harris et al (19953) (etc)
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