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24 - Incineration - Thermal Desorption
- Open Burn/Open Detonation
] - Landfill Cap - Landfill Cap Enhancements
71} A 7]s - Excavation, Retrieval, and Off-Site Disposal

[£ 23] 3 LAEY BV F7 [B4F LA #A2005-1245 EE 2]
7l & CR: ql 2
A &l FLET FRELA AE)S LAEGUHE s3A o2 mA
(Biodegradation) 9 2485 AFstod f71= Eal7lss SHAIIE B
A EH T FH odd Edd tste FAHoR Ve FUNA HdAhFEE F
(Bioventing) Ao zZH, nAE] AR TS THAANIE U
EFAAY LAEYS St AFHA Zol w1 Fr|HoE HAPolFow
(Landfarming) H T2 s FEE Fe 714 AR W
BE — —
5} Bl st SHEYS ZH JUE 2 FE 55 T gde vEn
A2 (Bio ﬂj)“ F718 FFE] LAEL U wAEY ArHTs FANNE
R P i
21 EAm) g3y AEA e 4o et EJuUe LdEHS Bl - FF -3 F
(Phytoremediation) S ot LAESS Fslste WY
1) 51 LAEGFS ZFsto] WS (bulking agent) 2 Y27}, FAE HI|E
Iy I e 714 22E ¥ vaH fivle FEE SUAUE
(Composting) FNE FYUste] SAEDE BT WY
A A A 2 Ed e ASdA AdFom dojus 34, I, AEs), §2 2
(Natural g3 AFEdHe Eghs T 93 2d9=d =7 8t
Attenuation) FEOE ARHESE FEst=E Y




[E 23] A &

7l = X 5T A 7N 2
EFAAEY LHE =S SUATY] Hdte HAAE FHT = = &F
(Soil Flushing) g 55 EY 9 Azl FYstd 2952 IS APste U
EdS7FEH = = = = o 25 =
Soil V. AT E A8 Hste FERH S 2Tt IAFAHE TE]
(Soil Vapor oA Edle A oABAL AW - FEoE Wy
Extraction)
E ok X LAEGFS EFE ESUAL HHd F2E - 51 e9=de A
IR HAog FEAA ol EYHAAAN w5 - AZstAU, A HsAE
(Soil Washing) W o = 5
o Iog Az
£
. ﬁ_ QA== o o
s °(81;§? SPEFE 22NN solventst EFAA $aI47 F Fel7]olA
B Balsla xasls v
12l Extraction) EEstel Aeshe W
A ot A3l e
O ﬁrg}?ﬂ? %/?d% LHE Ed &F, Itssa T EES Hvlste] st/ g9
emica 00 B3 0dBAS BHEAF gl EAF A7) gk
Oxidation/Reduction) o= &3l o= 2= T opj' 15 E‘} 171 o
1y 3}/ s QARG HAHIRHE, X3, 1 5)F £33t LE8RY olF
(Solidification/ AS BgFog ASNAAY, o r gaes dEAY T3k FE
Stabilization) 2 WA= W
SR FrAT7t e EEGA o] 248 LAE(FO]L - Fol -
(Electrokinetic TEE 5T I ST AN gt olFEEE HXAA
Separation) FILAEFS Agstes U
SR 5 2
Thermal SHEGUY] fUILEERS I - GAATIE V¥, w7|7ts
(Therma B 7kaAE Aagow ofstel A sk W
Desorption)
e 7h Ab27b EAsHE AElol A 800-1,200C 2] w202 Faj4d #H7|EWH
o 7 (Incineration) o 71 F=EEE &7 - BajA7I= W
1]
kS el sk 234d SAEF 2 £UAE A/1HoT §4ANOEN FEEH] )
(Vitrification) T e ARTEE YtEe WY
A3 a7t fle B2 dEHAA 25 Ttete] LHESTY fUIES &
(Pyrolysis) A 7= W
=2|(0]=)e Od EOF XN slat= = & 3I=X
2. =22[(A[=)2 LEEY JetHd J|s HFZA
=2 1980y  CERCLA(Comprehensive  Environmental  Response,

Compensation and Liability Act) Hr<S SHA7|HA E2HH o2 EY/ At

Qo 3 EAZA]

_5_

#els ARegrh. B Hetd wal A Y (Superfund)S




g A LFA A
#3l A=l wel <9 (National

CEEER
=
o

Z-gl o] 1982 H-E 2002714 FHHAZ L FH-A]
8}st7] flste] 86379 Z2AET oW, [1Y 2-2]14 4
|E Z 42%(36470) 7} A5 A2l 71&ES 58%(49971)7F A

FAE e A48T AR AT

SHEC MoP|2 M8 s1(1982~2002)

Ex-Situ 2|=:(499) 58% In-Situ J|=(364) 42%

Physical Separation (20) Soil Vapor Extraction (213)

(=2H 3 2% (EYSIFSH) 25%
Incineration (on-site) (43)
(=2 5%

Bioremediation (54)
(A== Hx2E) 6%

Eioremediation (48)

Thermal Desorption (69) (AMSSHET2|Y) 6%
== = (i}

(FEEY) 8%
Chemical Treatment (10)
(=r=rA e E) 1%

Incineration (off-site)
(=2 (104)
12%

Solidification/
Stabilization (48)
(NI E) 6%
Flushing (16)
(E2FAIEE) 2%
Chemical Treatment (12)
(=1=HE Mot 1%
291 21 (in situ) (27)

3%

Solidification/Stabilization {(157)
(uEapetEan 18%

9] I =(ex situ) (42) 5%
Soil Vapor Extraction(E¥30|F£EH) (9)

In Situ Thermal Treatment{ln Situ YE=H) (8)

- L e, s A A} EW
MaliPhage Exacton33=28) @
. _Soil Washing(=SHI=IE) (8) Phytoremediation(! '='7§IIHH7“§l”‘) @
Mechanical 3oil Aeration(E2 aergt[on) (9) ¥ Vitrifica;i?n(c’;]il;) @
Solvent Extraction(30I=21) (5) Electrical Separation(S321%) (1)

Open Burn/Open Detonation('= ™ 42M¢) (3) P )

Phytoremediation(2! SHUIZE ) (2)
Vitrification(72l2H3) (2)

[Z¥ 22] FHEE £X9 7|& A& TF(1982~2002)



23 AZAY 7% F EFEIFEHo A 8637) ZRAE Fo| 21325%)

7 EEX“EOM qg5lo] 4G ALEHIES} 2L Ao 2AEGON, TGS
B A2t DR/ DRI A (6% ZRAES A sle

EN }wq 7oA MESH Aege A RaEa JEHHEEES

LR Mo B BEE o8 SAEAL BAlSE A4 080

HUHU

H~l

X]*Jﬂﬂﬂ%ﬂ Bole A 8637 ZRAE Fo 1FH3E/AABH O]
157(18%)7) ZE2AENXA HEHo] 7P AMERIETL =& AoRZ FAMH ST,
O g w dagEol 698%)7H, MEEA xeol 5 &
g Aeg AT AA7]M BESA A ESE AT vto] 9t A

R

E3she WHOR EFR YRS o 8dtel 9B AS BatE M

5=
o

Ao Asrle A8 qFS AHRT] 9o FHA= o9
20009 5-E] 20023712 AH4E L UEYF FireS _75_/\}’3}95{1:}[1%‘ 2-3]. 2000
FH 20023704 FHAE e JFA ] EFS AHEsy] fste] F 107719 Z&
AEZ FPHRoH, 2 F AFH P 7)E0] 51(48%)7) ZEZAHE A g5 o
o, A28 71EL 56(52%)7) TEAE FHEH o] xFAe7|E] FH Bol A
481 Aoz 2AEAG.

rhe A BeAFm gtk W FAG e NEE AFHYD Lol
%, A9), E¥ENFEN 59 AgAdE A3 FolEn
_g.



UL

Ex-Situ J|2 (56) 52%

Incineration (off-site) (9)

(b2 %

Thermal Desorption (12)
(ZE=Y) 11%

Physical Separation (14)
(S X ETY) 13%

Solidification/
Stabilization (14)
(R Eald 113%

=Y

2| Z8(ex situ) (7)

7%

Biocremediation(:#=31=x 2|H) (3)
Chemical Treament(=}=!8 4alH) (2)
Neutralization(Z2kx 2] 8)) (1)

Open Burn/Open Detonation(<? 4=

sdJ=

Xlﬁ
[=)

2H2000~2002)

Total Project = 107

In-Situ J| = (51) 48%

Soil vapor Extraction (51)

(EHSI =) 17%

Bioremediation (9)
(d==8x2Y) 8%

Chemical Treatment (7)
(EFErE e 7%

22IJ1& (in situ) (17)
16

ERLH

o

Multl-Phase Extraction(C}S& = EY) (5)
Neurtralization(E=Hx 21 8)(4)
Flushing(E2AIEY]) (3)
Phytoremediation(2! EXIUIZ =) (1)
Solidification/Stabilization( 2 2/H A 518 (1)
In Situ Thermal Treatment(Q £=HH) (1)
Vitrification(7F2l=td) (1)

(2% 23] $¥ A=

SHEC ¥

B 71¢ HE B(2000~2002)

A2l In-situ 2l& H

& FMI(1982~2002)

£5%
62% 599
B0%
—&— In-situ J|=HEHI2 57%
BBy 4 | —— HEFHA
51% /
B0%
47%
45%
45% 4
A
40%
5% 4 /
, 34%
30% 3 =
31% 29%
25%
21%
203"’0 T T T T T T T

[1¥ 24] +HEE

85 86 87 88 89 490 9

92 93 94 95 96 97 893 99 00 01

0z

A

EA A9 AFAE e HE& FA



R

™
N

i

-
oo

FAANA ] AFH 7<=
1ES Blwa)d 1985 2E 1989371 %] 2] A FA 8] 7]& & H|

&o] 31%, 1998 F-E 20027t A 8] 28 HlEo] 49%EA HZIZH O AFA

o} AFH =7} ot

=

A71EE Ao ByEL

3 HAE7}

AAF e RAZAIY, BUEY
37}

A
18] 710 o
7]

&

]

H

=
K3

al

[}
A

_/,:
Fed A

°©

]
|

o
R

Al 7= o] vl

L —

A5 A2 7]& ol

&}

o]
H] )

Moz Agsol 1 Exr} 4

ol

I
3

B

o

)

M

| E

a]

&

=

3L

[29 2-6]%%

ZAENA HEEF o, o] 9
o] A% 1997 d7}A] wj$- =& H|EZ2 AMSEH O} 19971

nle} o] AA 8637

SENeH, o] T A& A

Ay

) .

AN HoF=

Zy 2270, 1671

1
W, A& A sk

=

Ry

J

2AE AN ALgH o] 7}

3L

21%<1 18071

ok

=

o] 10270
2 A HIY} ESFAGH Fol

o= EFA

=
&

of A% Ag W&ol HAH

At HAl7le

2 5

el

)
~

710l 48% = M=E Hlsze)

]

A
!

&
=]

o] 52%,

Fed 20019

O]

57t

==

ol 18%o°l A1 200213 ol

[©)



AWWE SA7| 2 N2 SA2H(1982-2002)

rg
2

Total Project = 863
HE)= (683) 79% HAJ|= (180) 21%

29 & (20) 2%

Neutralization(Z3hxd 218 (12) . o
Mechanical $oil Aeration(=f Aeration) (5) B::LtZTefllag‘on 102)
Open Burn/Open Detonation('.=H 4218y (3) (AS=gA2Y) 12%

Chemical Treatment (22)
(2FEiA L) 3%

Flushing (16)
(EZNEE)2%

Physical Separation (20)
(SAHLEY) 2%
Thermal Desorption (69)

(E=HE) 8%

Incineration {(147)
(Ralsle) 17%

Solidification/
Stabilization (205)

(DFOIETIY) 24% ERRd vy

5%

Multi-Phase Extraction(CIE4 £EH) (8)
Soil Washing(E2FAIEE) (8)

In Situ Thermal Treatment(3 22HH) (8)
Phytoremediation(2! SX|UIE S1) (6)

_ _ Solvent Extraction(£01 F£Y) (5)
Soil Vapor Extraction (222 =
(E%"SI’T”"‘E) (25%? Vitrification(7cl&tg (4)

Electrical Separation(SH2'#) (1)

[2¥ 25] FHHEE BX HAre HEIFR

67%
HAl
nZAe 52%
HIE

0 33%

20

10

D w T T T T T T T T T T T T T T T T T T

B2 B3 B4 BS 86 ©7 ©8 89 90 9 52 53 54 95 96 97 98 89 00 M1 o2
A

[13 2-6] FHHAE 32 HA7e HEFA
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[E 24] H¥HE £X L9824 7|& F-&d3(1982~2002)

& &?@f’ . o &"&P
2 oy o
& & v & &
- @& &?f §4° ,@“ @t;"
Q@? £ ‘@'@é’ @ a‘.@f&g @P’ﬁ G @ﬁb’ N
o & @p@"q‘” \*"Zf"ai O “‘f.’;@ . 62;‘:&0 & @eé‘a‘
N x2
e\‘&& & o.“d:‘? ‘&ao'@e“ ("'d(g’" & < *&‘\i& \Pg"(‘éf" ﬁff e
e 7 g A oG oF o6 T e
Seil Vapor Extraction(EYUEINFEY) 222 14 31 102 43 3 27 183 L] o
idic i ili i o =1 =] 205 16 18 12 13 14 7 14 35 174
Incinerationc2H) 147 28 a1 35 23 36 34 47 37 3
Bioremediation (S ESEM2Y) 102 38 43 30 29 25 15 16 1 2
Thermal Desorption(2E=Y) 69 20 16 23 15 a 11 30 14 2
Chemical Treatm ent(3& B MT1H) 22 1 2 3 2 2 2 7 4 11
Physical Separation(S2|2MWY) 20 1 2 1 [} 3 [} o H T
Flushing (S ZEH) 16 3 6 5 4 1 4 10 0 5
Heutralization EFH212H 12 o 0 0 0 o 0 o 0 o
Multi-Phase Extraction(Ch=HEEY) 8 1 1 H 2 o 2 s 1 o
Soil Washing(E 2=t 8 2 1 0 0 2 0 L] 1 3
In Situ Thermal Treatment(in situ ZE=EH) 8 s [} 2 [} 3 2 3 [} o
Phytorem ediation® SAW33HY) 6 1 2 2 2 1 1 3 [} 4
Mechanical Soil Aeration(EY aeration) 5 o ] 1 1 o 1 4 ] o
Vitrification (221S1) 4 [ ] 1 1 ] 1 2 2 1
Open Bum/Open Detonation(’cF22H1H) 3 o 2 [} [} o 1 2 2 1
Electrical Separation(ST7H) 1 o [} [} [} o [} 1 [} o
Total Project 863 139 172 222 141 100 108 327 103 216
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2t o] 27.8%,
11.2% 2 %ol A& E2 AHE TS Hola o olE Ve FRAE
F AWAR/NREA % FAVARAARTAL AASEY BN PAE
2 FYAgANE BV 4F5H ZIEEClH
Tl @HEAADL)| = =28 2H(2000--2006)
£ 4300 2AHEHEZY 79600)
In-Situ 2% 83.3% Ex—Situ 88 16.7%

e Asl/ElR
(Chemical Oxidation/Reduction) 4.2% JIERSE 1.4%

ot . ) dhol 21t ¥ (Biopile) 1.1%
oY ]
0| 22z A¥ (Bioslurping) 7.2% @Y (Thermal Desorption) 0.3%

& 2FHIE M (Soil Washing)

i
1.5%

EUBIF==H
(Soil Yapor Extraction),

29.6% Erx|EY 2.6%
E2FAEMH (Landfarming)
11.2%
JER8Y 5.4%
M ST Sz =& H A 2| ¥ (Bioremediation) 2.5%

ol of -~ It CAirsparging) 1.3%
2 =¥ (Pump&Treat) 1.3%
EHE=EY (Solvent Extraction) 0.3%

(Bioventing) 27.8%

EEQEHIE ¥ (Soil Flushing)
9.1%

[2¥ 27] SH LEEIAIA Y A 871+ 83 (2000~2006F)

oA H IolME FF Aol st BAIAHQA B F3risEc] F
£ ol2x Sle Aoy I mlm FHAE FA 9 TleFoldA 2000 °]F
A F 3184 4Fs}/ 39 (Chemical treatment, chemical oxidation/reduction) %
g0l dezda = dAgololM FF FHelME AT 335+4 43/ gdR 9
HA71&e AEHEo] A sojd Ao A YHT

EFH FE5AA el e v FHAE BA9] A5 F2 13/ sy
o] AHEE AT ol = w= o] o] & FAE ol 7H I7blM = LAES Aol
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o3t G&ol vl A2 1Pt/ ISR o] BWo] AHEE Aow AdtEnh

W Sl FE4 Aol tekel nRs/AHUS A g5 AN
Y8 % ISl ol ALY EF] AFHe] 9ol EFBFRAYY
o AHEFOE FUF AW} B AZIFBEAN AR BT A9
bl e WAB BAE GES A T Aol mH3 L 1YsY =
FF4 §5 o%, ol HE wel ¥ AL AT AF REEY WY o] A
Yol Ao & lojtk

AR FHAAME 29 EY =
H 59 gds AErle Fol AlEHIL
AAGA] T BAEHE TF55 i<}
Zeolth. metA o]lE thkg a5l ﬂ‘H Ldd E%k% fﬂal%}ﬂ Sakis 71%
N Bgo] Al Ao R ATHETh

A Est7] st EFA AN, %@71

°1N

U @AEAN P& A B EH(2000~2006)
Z 43400 RANHEEHEZY 7960

M =EHK %] 2™ (Bioremediation)

ol5H5 Alal/EHFA Y
2.5% S5t Aal/ErA

(Chemical Oxidation/Reduction)
4.2%

[ ==y [EFT]

(Soil vapor Extaction) y EQAE(Landfarming)
29.6% 11.2%
Hio| @& ZH(Bioslurping) 7.2%
J|EREH 5.8%

EYMHY (Soil Washing) 1.5%
HESHH S ol AT (Airsparging) 1.3%
(Bioventing) 27.8% Ol T B (Biopile) 1.1%
Q=Y (Pump&Treat) 1.3%
EUMIE #(Soil Flushing) EH F= (Solvent Extraction) 0.3%

9.1% 2

ﬂJE'!

=¥ (Thermal Desorption) 0.3%

[Z¥ 28] S LEEFAIAA AF HE7le d3(2000~2006'3)
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A olste] ©Aadzhs 7E AW (Aliphatic) ke 3 @l W
(Monoaromatic) 3}etEE52 2 BAFS AW sigts 2 5 W&
(Polyaromatic) 2.Tk

JE-E9 A&l (Biodegradability)
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[E 49] AFA SFES 43 A E304 (Biodegradability)
e TR 8 444 38E
n-butane, l-pentane, n-octane 3G
Nonane e
%B—Hﬂ_% % Methyl butane, dimethylpentanes, Hure
methyloctanes
Benzene, toluene, ethylbenzene, xylenes Sk
Decanes e
Dodecanes =o
Tridecanes (BRI
Tetradecanes R X
Naphthalenes A
27} old e Fluoranthenes =
Pyrenes Uure
Acenaphthenes R X
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Phytoremediation €Pag 2 7le
B}r)oyvnﬁelgsl Tf_ChHOIO(%y Phytoremediation®] 718 2 &%
rimer: Selecting an 2 © o3 2 ola
Using Phytoremediation for www.epa.gov 8% 7h w9, ZYHY, w8
: sol Bd ARA
Phytoreme Site Cleanup =
diation

Phytoremediation®] ©]

Ha @ AHE A Bad AAR
A g e, BUEY 59 7
ol =glAl &

E3F  Phytoremediation®] Al7]&
By

tlo
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[£ 5-2] RLAEY AdAH7e ARFF

- 4

A 5

g A

W &

The Citizen’s Guide to
Soil Washing

WWW.epa.gov

Soil Washing®] dwHzQl Aw
2 e

Using Physical Separation

229 EHe AHeHIER,

Als
Soil and Acid Leaching to www.clu-inorg | @A E ol g3 AHwe] @
Washing Process Small.-Arms Range A= 1A
Soils
Remediation of Basford Soil WashingS ©]&3 712F
Gasworks Using Soil www.clu-in.org A Bz EYd #H3 dAHE
Washing At el &3 W&
How to Evaluate
Alternative .Cleanup AFAZE T 2w oA o
Technologies for Landfarming 2 8W%o] @@
Underground Storage Tank N e o A
Site : A Guide for WwWWw.epa.gov X 114, Landfarming] _7HJL, o
Land Corrective Action Plan A, 29, 2HEF % 48
) checklist =%
farming Reviewers: Chapter V
Landfarming
Engineering and Design - Www.usace.army. AETHA 7]%< Landfarming®
Bioremediation Using ) AAAH D full-scale AA U
Landfarming Systems mil 2ol oAl =
The Citizen’s Guide to Thermal Desorption®] ¥REZ <1
Thermal Desorption Www.epa-gov A 2 je
How to Evaluate
Alternative Cleanup
Technologies for AR T FH 9]
Underground Storage Tank AzdeH A&l #F B
Thermal Site : A Guide for WWWw.epa.gov 1A, Aedgzte fe , AA,
Desorption | Corrective  Action Plan 9, a9 2 dFHE
Reviewers: Chapter VI checklist =
Low Temperature Thermal
Desorption
. . Thermal Desorptiond] 718, 4
Application Guide for o A9 8RS, Aulg o
ption www.u-inorg | g g catern @A 2
Systems =
The Citizen’s Guide to Solvent Extraction®] QWHA<Ql
Solvent Extraction Www-epa.gov Ay 2 e
F71gER od® A9
Solvent Extraction Solvent Extraction®] &)
WWW.epa.gov gk ®IA]. Solvent Extraction
Solvent Technology N1E Ae, AeA, WE F
Extraction A
Solvent Extraction
/Dechlorination at the fuiFE=HE HE&std PCBE
New Bedford Harbor WWW.epa.gov 29" Ags HA3 HAFAH
Superfund Site, New HIA

Bedford, Massachusetts
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[ 1-1] WiA] € 2952 A3 r& vl

A8 2 gEa?
7V
7= B oo (MTEA |\BEAR EEAs dRA| | ) WA | o
z) 19| 8 VOCs| VOCs | SVOCs | svOCs | ' | &4 | €& |77
AESHA waly | s}
(Biodegradation) |&23£3} © © © L4 © 14 14 ©
A= TFH nws
(Biovgntfng) 223 O * © A © A * A
Egggy | %3
A& | (Landfarming) |[E¥3} © © O © © A A ¢
stx | wholevidwy | 23}
e | (Biopile) |@sa © © © ¢ O ¢ A 4
AEA AP | nos
e (Phytoremedoiatign) =3x8} o o o * O O A A
R R Z3)
(Composting) |E23} © © o 4 @) A A O
A A 7 73
(Natural H"‘Tﬂi} O O O O © A A A
Attenuation) | =
EFAAEH E3}
(Soil Flushing) |¥x3| © O © © © 1O A | A
EYsUIFEH |
(Soil Vapor |EX3| O O A A © A A A
Extraction)
EFA A 3}
(Soil Washing) | E X3} © © © © © © A A
o SAFEH 73
=r o(Solvent H"‘Tﬂi} O O © © @) O O A
- 3} Extraction) |=
sEREREEE]
# /e I3
. (Chemical J“\—g}i} O O O O O O A A
e Oxidation |
/Reduction)
LS/ | 4
(Solidificatcion / J“\—i}i} A A @) @) A O O A
Stabilization) |=
A7 T3
(Elgctrokil;jetic 5 fﬁrﬂ_ @) @) @) @) A @) @) A
Separation) |=
gy | o
(Thermal 3 O O O (@) ©) A A A
Desorption) =
o= 2 Zb Z3)
=275 EaR | ==or A
212] | (Incineration) |&3Z3} © O © © © A ©
EIRs SRSy
SR FESE lugg A A O o) O] O] O | A
(Vitrification)
Rk 3}
. @) O A A
(Pyrolysis) =33} © © © A
1) O-28 O-ES, aA-%38, &-tl1
2) 5 H2Z9 ELE2d 27 &1
3) E3tXI< (saturated zone), =23t (unsaturated zone)
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[E 12] LEEF F3H71& 54 =
7l |1k PR
i 23 8o -
2~ uz] II‘I/EX Zj| % )= )\]_1:! O&ZM Zg§]—
7T = B situ s | T /Cap 713k
e R e
A=A ol
(Biodeg?adatior?) IN F F Y N N © © ©
A EstA B
(Bloventmg) IN F F Y N N O © O
EoFAAH
N (Lanaf;rmi;g) EX F F Y N N © O ©
gz | weleAdy | gy | g | p Y \Y N © | O 0
22 : (BHloﬁ)llede‘jq
21578 A
e (Phytoremedlau()n) IN F P N LS N o A A
LCRlER
(Compost?ng) EX F F Y N N © O @)
AA A 7
(Natural IN F L Y N O&M © A L 4
Attenuation)
E"“ﬂ 2
Goil Flushing) | W | F | L Y L oM | © | & | ©
EFEI1FEH
(Soil Vapor IN F F N LV O&M O O 0
Extraction)
EokA M1
(Soil Washing) | X | F | F N SL B o | o ©
2] A=
=T (Solvent EX F L N L B O A @)
- 8} Extraction)
a2 [31at4 3}/ 4
Al W IN/
Hr (Chemical EX F F Y LV B @) O O
¢ ¥ 1Oxidation/Reduc
tion)
g s/ |
(Solidification/ | "¢ F L Y S Cap @) A ©
Stabilization)
719
(Electrokinetic | IN | F | L N L | o&M | O | A o
Separation)
SR s
(Thermal EX F P N \'/' B © O ©
Desorption)
2 274 LS
=7 = s
=€) (Incineration) EX F F Y \% B © © ©
W 2l 3hH
(Vitrification) N F L Y S Cap © A @
A& LS,
(Pyrolysis) EX | F F Y v B O O O
1) O-28 O-BS, A-%3, &-tl2
2) Y-Yes, N-No
3) F-Full(&e3}), P-Pilot(ma), S-Solid(2Ml), L-Liquid(2¥Hl), V-Vapor(=DIl)
4) 08M-Operation & Maintenance(2 &S Xl), Cap—Capital (XIS XtH]), B-Both(Z25)
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[£ 2-1] 324 #F718EEY T/, AE&7A R A7«

1. HEEA 3T 7718FEZ (Nonhalogenated VOCs)

¢ 1-butanol

* 4-Methyl-2-pentanone
e Acetone

e Acrolein

* Acrylonitrile

¢ Aminobenzene

e Carbon disulfide

Cyclohexanone

Ethanol

Ethyl acetate

Ethyl ether

Isobutanol

Methanol

Methyl ethyl ketone (MEK)

Methyl isobutyl ketone
n-Butyl alcohol
Styrene
Tetrahydrofuran

Vinyl acetate

BTEX

2. 24 A F7|3t¢ =2 (Halogenated VOCs)

e 1,1,1,2-Tetrachloroethane
¢ 1,1,1-Trichloroethane

e 1,1,2,2-Tetrachloroethane
e 1,1,2-Trichloroethane

¢ 1,1-Dichloroethane

* 1,1-Dichloroethylene

e 1,2,2-Trifluoroethane
(Freon 113)

e 1,2-Dichloroethane

* 1,2-Dichloropropane

* 1,2-Trans-dichloroethylene
e 1,3-cis-dichloro-1-propene
e 1,3-trans-dichloropropene
e 1-chloro-2-propene

* 2-butylene dichloride

* Acetylene tetrachloride

¢ Bromodichloromethane

Bromoform
Bromomethane

Carbon tetrachloride
Chlorodibromomethane
Chloroethane

Chloroform
Chloromethane

Chloropropane
Cis-1,2-dichloroethylene
Cis-1,3-dichloropropene

Dibromochloropropane
Dibromomethane

Dichlorobromomethane
Dichloromethane

Ethylene dibromide

Fluorotrichloromethane
(Freon 11)

Glycerol trichlorohydrin
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Methylene chloride

Neoprene
Pentachloroethane

Perchloroethylene
Propylene dichloride
Trichlorotrifluoroethane
Monochlorobenzene

Tetrachloroethylene
(Perchloroethylene) (PCE)

Trichloroethylene (TCE)

Vinyl chloride
Vinyl trichloride

Vinylidene chloride

3. .9_%].'1?‘7(]0 o 1T

. £7AY,
WA, AAE A%,

B
AR EFTH
ps

4. d¥rERl A re

. EY Y5755
- A | @), BHEE
- WMETle | BHRER, 5

% BTEX, TCE, PCEE E &
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A F713t=(SVOCs)2 =4 3 W27 SVOCs, AFA|Z =AA
TES F ol 24 9 g3 SVOCse 54L& LA frsdEd 54
o frAtsiy S Frrt AoiF oz e EAS JHAA dn o]gjdl] ZFAl
(pesticide), A3 (herbicides) & FHFY T4 =] XA [F 2-2]=

AR Fr1std=o 7 B ol Y fFrIsgEel o3 LFFA F

F % 90 Aqelvlee veha ek

FN

[£ 22] 2382 /F7182FE9 F7, 85 A 2 Ad7e

1. HEE2A FJLAP7F7]31%E2 (Nonhalogenated SVOCs)

e 1,2-benzacenaphthene * Benzidine * Ethyl parathion

* 1,2-Diphenylhydrazine * Benzo(a)anthracene * Fluorene

* l-aminonaphathalene * Benzo(a)pyrene * Indeno(1,2,3-cd)pyrene

* 2,3-phenylenepyrene * Benzo(b)fluoranthene * Isophorone

* 24, -Dinitrophenol * Benzo(k)fluoranthene * Malathion

* 2-aminonaphthalene * Benzoic Acid * Methylparathion

* 2-Methylnaphthalene * Benzyl alcohol * Naphthalene

* 2-Nitroaniline * Bis(2-ethylhexyl)phthalate * n-Nitrosodimethylamine

* 2-Nitrophenol * Butyl benzyl phthalate * n-Nitrosodi-n-propylamine
* 3-Nitroaniline * Chrysene * n-Nitrosodiphenylamine

*  4,6-Dinitro-2-methylphenol * Dibenzofuran * Parathion

* 4-Nitroaniline * Diethyl phthalate e Phenanthrene

* 4-Nitrophenol * Dimethyl phthalate ¢ Phenyl naphthalene (PCB)
* Acenaphthene * Di-n-butyl phthalate * DPyrene

* Acenaphthylene * Di-n-octyl phthalate * tetraphene

’ ﬁgiﬁiigﬁzb:::;ne * Diphenylenemethane .

e Anthracene * Ethion .
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2. 327 F3LAEF/718FEZ (Halogenated SVOCs)

* 1,2-benzacenaphthene * Benzidine * Ethyl parathion

* 1,2-Diphenylhydrazine * Benzo(a)anthracene * Fluorene

* l-aminonaphathalene * Benzo(a)pyrene * Indeno(1,2,3-cd)pyrene
* 23-phenylenepyrene * Benzo(b)fluoranthene * Isophorone

* 24,-Dinitrophenol * Benzo(k)fluoranthene * Malathion

* 2-aminonaphthalene * Benzoic Acid * Methylparathion

* 2-Methylnaphthalene * Benzyl alcohol * Naphthalene

* 2-Nitroaniline * Bis(2-ethylhexyl)phthalate * n-Nitrosodimethylamine
* 2-Nitrophenol * Butyl benzyl phthalate * n-Nitrosodi-n-propylamine
* 3-Nitroaniline * Chrysene * n-Nitrosodiphenylamine
*  4,6-Dinitro-2-methylphenol * Dibenzofuran e Parathion

* 4-Nitroaniline * Diethyl phthalate * Phenanthrene

* 4-Nitrophenol * Dimethyl phthalate e Phenyl naphthalene

* Acenaphthene * Di-n-butyl phthalate * Pyrene

* Acenaphthylene * Di-n-octyl phthalate * Polychlorobiphenyls

’ ﬁllelﬁgjgﬁzbeeazeine * Diphenylenemethane * tetraphene

* Anthracene * Ethion .

3. AFA (pesticide : 71213} E)

* Aldrin e 44’-DDT * Ethyl parathion

¢ BHC-alpha ¢ Dieldrin * Heptachlor

* BHC-beta * Endosulfan I * Heptachlor epoxide
¢ BHC-delta * Endosulfan II * Malathion

¢ BHC-gamma * Endosulfan sulfate * Methylparathion

¢ Chlordane *  Endrin e Parathion

* 44-DDD * Endrin aldehyde * Toxaphene

e 44-DDE e Ethion

4. LFHAY FTF

C 2AA9, an w2Ed, W97 Ada, WhA L2449, SoEd A3, &
HAAREZ, 29 AY, AHFHvL, EARAAY, #FY L9AY HHL, Y
AG(EA FEAE) 5

5. 4HEE Q1 A7)

. £ AAN BB A, ARAATEY, HoI%, A7, ERAH, DL 5
CoAsE | BHRER, 494 w8
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phase liquid)oletar sttt [3E 2-3]2 A5 9 =
dH-Ae FF B A AYriess UEa o

[£ 23] 45% #7198 7, 9874 2 R0

1. 9= (Fuels)

SAEL NI ZAZNGEZA] FZAFGTE H|FA

* 1234 Tetramethylbenzene
* 1245 Tetramethylbenzene
* 124 Timethyl Setiylberuere
* 1,24 Trimethylbenzene
*  1,3,5-Trimethylbenzene
¢ 1-Pentene

* 2,24 Trimethylheptane
* 2,24 Trimethylpentane
*  2,2-Dimethylheptane

*  2,2-Dimethylhexane

*  2,2-Dimethylpentane

* 234 Trimethylheptane
e 2,34 Trimethylhexane

* 234 Trimethylpentane
* 2,3-Dimethylbutane

*  2,3-Dimethylpentane

* 244 Trimethylhexane

*  24-Dimethylphenol

*  2-Methyl-1,3-butadiene
e 2-Methyl-2-butene

*  2-Methyl-butene

* 2-Methylheptane .
e 2-Methylnaphthalene .
* 2-Methylpentane .
e 2-Methylphenol .
*  3,3,5-Trimethylheptane o
*  3,3-Dimethyl-1-butene .
* 3-Ethylpentane .
*  3-Methyl-1,2-butadiene o
e 3-Methyl-1-butene .
*  3-Methyl-1-pentene .
*  3-Methylheptane .
*  3-Methylhexane .
*  3-Methylpentane .
*  4-Methylphenol .
* Acenaphthene .
* Anthracene .
* Benz(a)anthracene .
* Benzene .
*  Benzo(a)pyrene .
*  Benzo(b)fluoranthene .
* Benzo(gh,i)perylene .

Benzo(k)fluoranthene
Chrysene
Cis-2-butene

Creosols

Cyclohexane
Cyclopentane
Dibenzo(a,h)anthracene
Dimethylethylbenzene
Ethylbenzene
Fluoranthene
Fluorene
Ideno(1,2,3-c,d)pyrene
Isobutane

Isopentane
Methylcyclohexane
Methylcyclopentane
Methylnaphthalene
Methylpropylbenzene
m-Xylene
Naphthalene

n-Butane

n-Decane
n-Dodecane
n-Heptane
n-Hexane
n-Hexylbenzene
n-Nonane
n-Octane
n-Pentane
n-Propylbenzene
n-Undecane
o-Xylene
Phenanthrene
Phenol
Propane
p-Xylene
Pyrene

Pyridine
Toluene
Trans-2-butene
Trans-2-pentene

Vinylbenzene
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¢ Alumina ¢ (Cobalt * Selenium
¢ Aluminum e Copper e Silver
* Antimony ¢ Iron e Sodium
¢ Arsenic e Lead ¢ Thallium
¢ Barium ¢ Magnesium * Tin
* Beryllium * Manganese e  Titanium
¢ Bismuth *  Mercury ¢ Vanadium
* Boron * Metallic cyanides * Zinc
* Cadmium *  Molybdenum e Zirconium
¢ Calcium ¢ Nickel
¢  Chromium * Potassium
2. H| =% (Nonmetals)
¢ Asbestos ¢  Fluorine * Cyanide
3. LEHAY FFH
o T B ARk AMAR, WiE A EA Y, &4AY, SSEAEA Y, Y LAAY,
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[E 31] B2 2oy 93AA

L G H X E A (site characteristics)

L A E &5 X (constituent characteristics)

22 8 T A (oxygen demand factors)

- SABAY OJEH HhATY
(contaminant theoretical oxygen demand)

¢ FUEAS TIW ADE HE T

(naturally occurring organic materials)
A& 3] <A} (biodegradation factors)

- AR 2
(microbial population density and activity)

2 B4E

& % (nutrient concentration)
* X% (temperature)

) pH

Edo|FaA
(advective/dispersive transport factors)
* 5 A S (intrinsic permeability)

o ETZE(soil structure / stratification)

\

¢ FEHEX(hydraulic conductivity)

* A3l (depth of groundwater)

o &EFH3% e (dissolved iron content)

¢

soted T 2 e
(chemical class and susceptibility to
biodegradation)

ICEEBEER L
(contaminant phase distribution)
e} 54

(concentration and toxicity)
BEol §E5A

(bioavailability characteristics)

- &3 & (solubility)

o{l

&

olr

WA 2 ER

e
M
M

(organic carbon partition coefficient
(Koc) and sorption potential)
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