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|I Process of soil gas

Soil gas
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Hydrogen peroxide ’ Treated water
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Injection Point for Air
Extraction of Air Containing Volatile Compounds

Ground Surface
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| Water Saturated Zone

| Contaminated Zone |
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;sUﬁ 14 walulafnisdnedu (FRTR, 2009)
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Contaminated Zone
1
N Hot Air/Steam Tng ection Wells
sU7 15 walulagnislaseleln (FRTR, 2009)
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Hagertown, Indiana

us¥m DANA  Tddndumsifisndumsyulasifonludiulssnouressosus luss
Buieungiueen Tussninnisvganiswanneliiinnistuleuluiunlpsanwislufudnig
Yuloulnsidouenyzrauiluseiugesaus 5,600-10,000 d@wludiudiu (ppm) WaaINnIs

!
= Ly

Uszidunisyulaulunudn wuin Ydunufudulleounyuuadussuins 9,400 Auinssauning

v
°

Angeviu 8 We TpeszAvinldfuiamnudnasiussuiu 8.2 We

N UANUANIAdouYeNSB uRsUNduATAUIEN DANA vinnnsHuWnunlvd
AlAsdeuenveaudliiiu 1 un/a. RINAN Toxicity Characteristic Leaching Procedure
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Lehr,d, HymanM., Gass, T.E, and Seevers, W.J. 2002. Handbook of Complex
Environmental Remediation problems. Mc Graw-Hill. United State. 163 p.
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Lehrd, HymanM., Gass, T.E, and Seevers, W.J. 2002. Handbook of Complex
Environmental Remediation problems. Mc Graw-Hill. United State. 163 p.
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gruAnsuaU
n1slamiganniAkasnISIILUUTaSLS $19,800,000 | $3,100,000 $639,000
nnseandladsng UV $28,800,000 $3,000,000 $1,000,000

Lehr,d., HymanM. Gass, T.E, and Seevers, W.J. 2002. Handbook of Complex
Environmental Remediation problems. Mc Graw-Hill. United State. 163 p.
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AISNRUING 3 Treatment Technologies Screening Matrix

3.1 In Situ Biological Treatment

4.1 Bioventing ] ] ] ] ] ] v ] ] © ] | ] ] © |
4.2 Enhanced Bioremediation [ ] ] O ™ v [ ] v [ | [ | | | © | © © ||
4.3 Phytoremediation ] ] [} [ ] O [ | O M| M| 0| @ © v 4] O [
3.2 In Situ Physical/Chemical Treatment

4.4 Chemical Oxidation HE | E | O ] ] ] [ | [ I I A %] O © O |
4.5 Electrokinetic Separation [ ] O O ™ ™ O v v | ™ v V1 O || [t O
4.6 Fracturing ] v v ] v ] v ] v v ] v v ] O O
4.7 Soil Flushing ] ] ] ] v ] v ] ] ] ] ] v ] ] ]
4.8 Soil Vapor Extraction [ ] O O ™ [ ] ] %] [ ] [ ] [ ] O O ] O ] ]
4.9 Solidification/Stabilization [ ] | | O ] [ ] [ ] [ | O O v v O || || O
3.3 In Situ Thermal Treatment

4.10 Thermal Treatment [} | O | OJ | O ‘ [ | ‘ ] ‘ | | u ‘ [ | [ ‘ | | || | [ | U | U ‘ 4
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3.4 Ex Situ Biological Treatment (assuming excavation)

4.11 Biopiles

4.12 Composting

4.13 Landfarming

4.14 Slurry Phase Biological Treatment
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3.5 Ex Situ Physical/Chemical Treatment (assuming excavation)

4.15 Chemical €Extraction

4.16 Chemical Reduction / Oxidation

4.17 Dehalogenation

4.18 Separation

4.19 Soil Washing

4.20 Solidification/Stabilization
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3.6 Ex Situ Thermal Treatment (assuming excavation)

4.21 Hot Gas Decontamination

4.22 Incineration

4.23 Open Burn/Open Detonation

4.24 Pyrolysis

4.25 Thermal Desorption
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3.7 Containment

4.26 Landfill cap

4.27 Landfill Cap Enhancements/Alternatives

3.8 Other Treatment

4.28 Excavation, Retrieval, Off-Site Disposal

3.9 In Situ Biological Treatment

4.29 Enhanced Bioremediation

4.30 Monitored Natural Attenuation
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4.31 Phytoremediation
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3.10 In Situ Physical/Chemical Treatment

4.32 Air Sparging

4.33 Bioslurping

4.34 Chemical Oxidation

4.35 Directional Wells (enhancement)

4.36 Dual Phase Extraction

4.37 Thermal Treatment

4.38 Hydrofracturing Enhancements

4.39 In-Well Air Stripping

4.40 Passive/Reactive Treatment Walls
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3.11 Ex Situ Biological Treatment

4.41 Bioreactors
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4.42 Constructed Wetlands
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3.12 Ex Situ Physical/Chemical Treatment (assuming pumping)

4.43 Adsorption/Absorption

4.44 Advanced Oxidation Processes

4.45 Air Stripping

4.46 Granulated Activated Carbon/Liquid Phase Carbon
Adsorption

4.47 Groundwater Pumping/Pump & Treat

4.48 lon Exchange

4.49 Precipitation/Coagulation/Flocculation

4.50 Separation

4.51 Sprinkler Irrigation
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3.13 Containment

4.562 Physical Barriers
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O

4.563 Deep Well Injection
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3.14 Air Emissions/Off-Gas Treatment

4.54 Biofiltration

N/A

I/D

4.55 High Energy Destruction

N/A

I/D

I/D t

Nl

I/D

I/D
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4.56 Membrane Separation O N/A I/D I/D O ™M I/D ™M ] ] v ™ ™M O I/D v
5.57 Oxidation m | /A ] [ ] ] [ ] I/D [ ] [ ] ] [} [} ] O /0| M
5.68 Scrubbers m | /A | O [ ] [ ] I/D [ ] O O O O O ] I/D | I/D
8.69 Vapor Phase Carbon Adsorption H | N/A ] ] ] ] I/D ] ] ] [ ] [ ] ] | /0 A

ﬁm : FRTR. 2009, Remediation technologies screening matrix and reference guide. www.frtr.gov/matrix2/section4



j—

MWD

AS.gWRIY

ungsAay
AS.NSAT
A.AS. atn

WNSIAUYR]

AUENSSUNISAINY

N o o~ W DN

O M WD

SA.AS.
SA.AS.
SA.AS. 7
SA.AS.
SA.AS. 7
SA.AS.INIWSIU
SA.AS. ¥R

uawsstinn
ungsnil
AS.ASWIA
As.0191050
1.8.95390

PINATRIUN
asTunay
€

ansunsny
NYSHAI

A3
UNYLATIZU
onulyn
ALAYUNW
\Beiasoyans
Nanais
Reulverd

g9¥aumnya

=3
Z
D
S
(@)))]
=
)]
i}
o)
o

ﬂmsﬁﬁ\i'\um%aeuammwmu

1.
2.
3.

AUEHARYI

1.

S S e A

AS.AIYNF
UA.ZIMNTED
UAINSI

o

sA.As. Ansnqwal
sA.ASAsEAng
AS.8Y5
WALAS.AYYN
UNFYIAN
UAINTUAN

WA WYY

TyRYUINAA
Funsvoy
ASANEISNA

FAVSLAYUNN
gnulyn

WideowUseiass

o9

aaa [

A3 eunsal
Ansfsudms
LANUNENL A
duinfes

98UANTUAIVALLANY

39408 UANSUAIUANLANY
HeunsnsineRuwANIIASoULAToNUR URnNS
UsesnuaniUuduandoulng

UVNINYIFYVOULNU
UVNANYNAYUNNANITANL
UNNINYNEUINYASANANS
un3nendealerivsssungsny
UNNININFUINYASANERS
UNIINYNRUTRE
UNNANYNFUNYASANARNS

dnAngnmansgnuigynisiiey
ﬁﬂ%ﬂmsﬁ\immé@mﬁmm;ma
Undennisdauandeusnuinynis
Uniennisdauandeusnuiynis
Undunisavndeuufoinng

annvudawindeuing
aovuauIndeulng
anUudswindeuing

uInenaualeriusssu§se
UANININFUINYASANENS
UNNANYIFUNYASANARNS
UNNANYIFUNYASAARS
aondudeuindenineg
aoudswIndening
aonUudauandeuing

1 & P P @ advy v P & PN a o4 % eua
ﬂ"lli’)ﬂ'ﬁwuwuﬁlmﬂ"IWﬁ\iLL'JﬂﬂSJJLLﬁg‘VﬁWEJ"lﬂiSi‘SJJ‘U’WI‘VIIﬂ3Uﬂ'!"lllLﬁ€Wi']El"i’mﬂ"l‘§UutUE)u‘?]@@llaWUTu@u‘Vﬁﬁ)u’ﬂﬁlﬂu



