Am

& | B=2XHGSSIX] | Vol.24, No.2 | pp.9~15

012 L £ Y X5 2@
& 58

{icjoo@kict.re kr)
L A& 2 PRINY, DlRONS B3 2R AL, F
HE S, w712 iR B AZPS SolA] 2y
EUS U] A, & A9 S MBS FAGKeE]  3H 9S4 W BES B0 ot @ Q) oLz}
B89t YaE5E A, =B IE X749 71 1Y, SEX S 7IEH HIE 2EUN LAick=
7IERR) O LSt 7127 7120 B3R 7S 0@EY % 12 Q181 B9 4 KI5l 20| 4]
Q1 RIS A0, 1Lt QST 0] W A S A1 QT AR SFAROIA 2006180 AR
O] SFEF T3 AIIS) &uwwu AtEoR B =5 379470 APEo] tiet = S 2 A ERAL A
YOR HiEE= LB ERA U FEI E o =W 9078 AFH(2.4%)0] EYLELH7|1E
WS 9F0l HOR W gonlo| 2 ek T, 01 377} RPE(L0%0| 2
= Qlo EQXUENAZF mE L THA] Q17to)A) ), 718 B0 2 O 2 LBHATHEIAR 2007).
IR YN HEHS 7Lk SWs| EY U X SR U] B RIS O BRI
ok L2 71U 8 20 Hig] We &2 b Al A W 5% WRI2005d 7182 thr] &l 4
SIHARIO] S E7 KT J5HE op|5h= H A0 Bla) AT o= W2 A™goH 7]
Q) e 5 Bk 8 2004, AVEIE0] £ Y K5l 0 Bel7ls 4
U B2 HLH = ARlel Q= 95 W K3l Z20l| Bish Thebd 9 SEA oA TlH[g A7go)

2008.




am
o
21_!
H
>
=
Okl

Oli

H. R B H ek 2 Bl 7
R Sl 1, S8s] 23709 3t Bigk71X)9)
EY R Aok 52 Al 8= HI80] 22900 0]
S A= HeN =028 5498 2007), o
ShAT U9 Ayl ofslol] F= oiRsl )
off SFgRofAE ATHEI7 | 7EAKY O] Ygto
5 QUEY/ABIEYY e Aot glor &
A71e0] @R 5= 201080l o) EY L X|5}
o 2F E71E0] A= thH] 70~80% $:50] 0]
& A= Yol ATHERE 2007).

Site witH Source Meois anp
GrOUNDWATER CONTAMINATION

DRAFL
i i3 Bowee
: P

.T* Tl e

38 1. I HiS-BHAFDNAPL: Dense Non Aqueous
Phase Liquid)oll 2lsi 2% HmiH|(source
media)?} X[5k{groundwater) (EPA 2007)

& 1, 288/l H(source/source medial} X|5i4groundwater) 2%°| E7ls ZR(EPA 2004, 2007)

k31X | Vol.24, No.2 | pp.9~15
e S R ———

b & HAolA= MIA ATLoIA 2 H]

= ARSI QL 2 HF &4 1P Alle=
SEAE WS Xk Q=02 W EG Y A
= 2 E71e9) S 1= EPA(Environ—
mental Protection Agency)ollA] 2007 9ol 2
¥t Treatment Technologies for Site Cleanup:
Armual Status Report(12th ed,)oll A 4AHH
HOAt oty Eok 22| Suie) EY Y X|gke 2
A B e AT STE 7I=0] AHSHIAL BT

O1>i

[

Ol

2. e e

O]= EPACIA] 20070 U7 et HAFSEHE 114
(Annual Status Report, 12th ed &= NPL(National
Priority Lists)oll SA1%E 2t @EA|H0] QH EA
A 2 AT 71E T2 Al A|Skeeo] B0l MEH
7ieE Mesiien, I3 130 Z20] *EY/ 2
Rl(source/source media)t X514 (groundwater)
9 @¥g FESA 27} dfigshe Bl 58
= AR Eot & 10 QE/LATARL A
o8 LE¥e BHgke Jlee A7 APrle

) Ex-situ physical, chemical,
Active o Pump and Treat
and biclogical treatment
Treatment - - - - - -
Poss In-situ physical, chemical, In—situ physical, chemical,
assive )
and biological treatment and biological treatment
) - Vertical, engineered,
) Active Land filing ) .
Containment Subsurface impermeable barrier
Passive Caps, liners, covers, and walls Monitored natural attenuation
on Institutional controls, monitoring, Water use restriction,
er
i and population relocation alternative water supply




012 U £ 2 A5 oH= IS 58

(treatment technologies) 2 A&7 |&{containment
technologies) = E55101 HE|SINTh

2.1 LU/ SH7|E

211 2L/ AN S| S8

ARHY LFY/ HoF= B ARE,
U B g WSS YR NAPLE ZEotARE
Aoke LE2 ZRIGHA| Gt At U 2E/2
AR E71sE # 13 20| 7Y 4 qlom,
1982-2005H0] A8H & 2976712 BV e &
67%R] 1,994719] EQ)7|40] LEQ/2AulF] £
HleE HEEeH o] & (1) LB/ 2HMA
Me7leR 11047, Q) LH/LEMH Aa7Ie
273134, T12J31 3) 7| B 142 159710] HR
I O)F LAY/LEIH) 24719 A W
= 1% 20 SEEHRATE 17 294 20] 1987~2003
H1997 3} 2000 2SOt LH Y/ LATHA) A
2710l A7 s ET ol A8EUARH 20044
O|F 2= LAY/ LHUNA AE71&0] HEl7iek
Ch Bol A8EQIC Az & Biobe A
el SEHE AT |2 ST

2.1.2 3 W E= 9| M2l7i&(in situ vs. ex
situ Treatment Technologies)
U AT a2 LEE = QUEYE 25
H OIS AZIR] LSLAA, 2ol TSI AF =7 &
oM oY ol M2 olEe 2R U BHE E
ol S¢ Hof 01BA7 = 7|£0lnY, 1982~2005
ANXNEHE N Ie & AT Y 71&63%0)
U 71ed 1% o] M8, SE ) 7|
2oll= 13K SKsolidification/stabilization)

Porcentage
of Spurce  son
Contral
RODx
o
W
%
0%
42 83 B6 85 A5 D7 89 B0 90 51 92 33 %4 N5 96 40 % W 00 0P 02 43 pé OF
Fiscal Your (FY)

Total Number of RODs = 1,994

e TRt
e

1 o Qttige gostiasionat Tionarots, Metioring, Sslowatofy

O3 2. 1982~2005\H0f 22/ Hafizl(source/source
media) S¥7|& SEHEPA 2007)

Total Namber of Projects = 126
Ex Siu Technologies (50} 40% o Bitu Technologies {78) 80%

S0t Vapor Extrmction 127)
2%

Solleification/Stabilization {20)
8%

b tut-Phase
Exuagtion {13}

EEgn.
b
Thermal Desorplion {3 iu-u!“‘, Chamical

7%
Treatment (12)
0%
Bioremadiation 8} Sohanction;
& Stabiiization gz
fnyszcar Separation (5] 3 ams,\
3 \ N B
Othar Ex S (8 ey L B S ——
5 - %
o foflgite} -
Iocnamion ¢ 3-8 tver Iy S §6)
R -
o

eutestization Hechaniost Sof denlion - 2;
Brytoremedlgios - ¢
it o i
Mnitrafatin « 1

12! 3. 2002~2005401 2H#/2 Hofxl(source/source
media) S¥7I& SEHEPA 2007)

7t W Vs Boe EY &7 FE(sail vapor
extraction)0| 7 Ve O] HEEUTHEPA 2007). L
Lt 27 33 2o] AT 2002~2005E 0= 31 U
716(60%)0] T 9 71&(d0%) E 0] HEE
o o= Y 70 2¥E T QHEYS
ZA Y OJSAIE HRVTGICEE QAo =52
A AR HIEE Y 4= 7] W2t 12
11 2002~2005800= AR W 71e S EY BT F
£9| H 80| 7140t ¥ T & (multi-phase
extraction) it S16F4 A2l(chemical treatment))

2008. ;




dim
fiédd

St=2X[9HE315(X] | Vol.24, No.2 | pp.9~15

&
\jje/gt\b
Technology <
Bigremediation 37 51 a3 24 .37 2 [
Chemical Treatment 29 b 2 3 1 4 4 13
Mulii-Phass Extraction 46 g 3 11 4 a8 i8 1 1
Electricyl Separation 1 4] 4] [+ 1] {4 1 Q g
Flushing 17 3 5 5 k| 3 11 4] 5
incineration 147 27 41 33 23 38 34 52 36 g
Mechanical Sob Aeration 70 [ 3 1 [ 1 7 [i] [}
ization 15 2 k4] 8 g 4] 4] 4] g kS
Open Burny
_Open Detonation 4.0 1 0 g 0 I 0 g 0
Physical Separation 21 4 2 i 4] 3 £ a 4 B
_Phyloremediation FA 2 2 2 1 1 4 g 4
Soil Vapor Extraction 255 15 31 107 51 3 33 217 1 0
Soll Washing [ 1 1 [ a 2 (] 1] i 2
Stabilization 217 17 18 13 13 18 7 28 36 180
Solvent Extraction 4 2 1 8 i 1 4] 2 2 i
Thermat Desorption 71 21 17 24 15 12 33 16 o
in Situ
Thermat Treatment 14 5 ] 2 g 3 3 8 g 0
_Vitrification 3¢ ) 1 1 [ 1 3 ) 1
Toial Projeats 917345 175 s 75t 103 124 410 104 225
18 4, 2EW/RSMH 27|20 o3 HelE 52 oS
7= X A == . . o
80| ZrklgEen, §4 Q) V& & TESHOA + PCBs(polychlorinated biphenyls), #71 21,
= = . . . = - = = =
310 HE A7} 5715t ) AZHincineration)?) AEH) 9 AR, T2 SRAS W S
= O ==L .
80| H4oILt. 7 ISeE Azt

- Bad  IHsHOS
2.1.3 Xl exze| 55

2E/LAA| H2)7I&0l 2 o] B o) 2.2 X5l4 2%(Contaminated Groundwater)
SEY FQ QUE2 UG I8 40 F2=ith & SHI=E
R LHE ZEN 7T EE0 M RO R X 8=
E2971eg Mot chaut 2t 2.2.1 Xlok+ 2F B|& S&
< SEAZE FY 27188HE (halogenated AR Aok 2 B7|e2 B 17 20| BR
volatile organic compounds), BTEX (benzene, oo 2o, o2ttt B e & YR e B Y
toluene, ethyl benzene, and xylene), 18}l H] H/LHA| ELE HEHT, 1982~2005E0
e=27E LY 771k Eon-halogenated A8d & 1,072709) Aole B71€ £ pump
volatile organic compounds) : EQ &7| £& and treat?} 728712) Aol ML Ti4=0] A
« H) S27A% 1} 318HY 971818K e mon—halogenated 5l 2EE pump and treat®+ $2 Y| A12)7|&1}
semivolatile organic compounds)¥t PAHs AFH Az natural attenuation)S HalisHe] &2

(polynuclear aromatic hydrocarbons) : A458H SIT}. (7 52FZ0] pump and treat?H AKSS}




o= L EY H X5k 2E=H 7

>
oln
0%k

Total Number of Groundwater RODs = 1,459 Total Number of Projects = 254

e W% 56 g -
-l o i { swer ROUS Sebecing Goly PAT
g < o o e o0 4058

‘ o BT Sekiciing PRT aod Avcihe: ?E‘,smrﬁmsdiaﬁw {44}

SR 5 S Tenaents

e RGOy I St Yraalment of WA, Asasdina 115

H wﬁmwasr *ﬁ’i‘f”m i
SU— < 1%

Al Spadgng :;i:

Biuremediation {70}

2R

36'8%%%91%93?%%37?*%91&@&@'
Fiscal Your (FY)

% 5. 1982~20054 X[k 2 S7|g0| 53

(EPA 2007) {EPA 2007)
= 5W71e2 19919 0|52 FH0] AT HiH S5 o V| izl BHA = FE5] B7Ioke
pump and treat® T& W X2)7]<, pump and ZAOIT
treatE ME5H| b= T2 W A2l et A A
HHS BHoI= 712 P53 TR FAE R 222 9% W Xt X2|71=(in situ
LY. pump and treat®] ZJA0|3= HIEUH] &8 Groundwater Treatment)
501 PR B3| HEO|IL, THE 27 1&110)] 2] B85 Y Y Aol Al e®e 371
HHAZ] Al pump and treat®) AT AI7HS ZH A B2 (air sparging), &5l (bioremediation), 35t
2 % 9Jon OUCEMNO N5kE SAl]  H A2}, $44 ¥ A (permeable reactive
55 5
50| | W AiSparging - 72 Projects
B Bioremediation - 70 Projscts
E3 Chemical Treatment « 39 Projects
45 £ MultePhase Extraction - 26 Projects
& Permeable Reactive Barrier - 24 Projects
a0 @ Phytoramediation - 14 Projects
3s .
BO e - - e
Projects " r e
)
5213“
aomglic fie g Soluens, v ags;?;zyéw e éssm E &Tg?ofg
L {Facy ’Mmimlaiilgs‘! M{s’fixz’ wokiddest Fericidos

I8 7, Xisk: 9 2aig0] o A2lE 52 oXE

2008.2




53 | sEAESS

[X] | Vol.24, No.2 | pp.9~15

barriers), 12l Thed & 0] QI 1982~2005
E Alolo)] M8 & sk XMel7 e & e
7| E77H50% o1 Hlem T 61k 2o] A2
2002~200580= 571 EF7H A4S 58P A
SO A7 &7 Koo,

S U Kk Ael7 a9 £Q tiao] " ae7) 1
FYFR LAS2 TS 18 7o) FEl=dnt F
LHE BRI 7 EE0A YHHOR MEL= 1
e Yoot T 2t

2% 3 B SRS Y 7 15RET
BIEX: 37| &%
« PAHs, H] =718 BH U 71SRIETH &
7| AEA/RIEA RS
c SEEF SO Aot Eavd jIS HA)

ol

if

o

223 Iuie| EY 3 sk SH7IE S
=5}

3
i 3
HT

e
Pal
off

kol 22 2R
2FXA9| 54 ZA
i X A5} fofde
S 2A5 FHQ
FTAREEIE YA
. ARl nnovative) H7|0l 7129 7|
HOJ Tl I G e/2HmA 1
2|1l AsieE 2ot ZAIAo| S8F O AA,
AMeloks 7Ieg Y=, EPA A Ao mE
R I 83 O] SRl B7|e2 19919 o]
71EY BV 1eS NSk Qlom, SRjo)E Thef
ot 2HET LYA GO E0) HE THsTH MRS
7|&0] A&H Q2 7S 21 Qlrt,

(TR
i
Oft
ey

i Mo

_o‘g
S
o
g
T{gﬂr
0

3

fo
o

0
0

Mo 0
Ol
oL

ot
e M
N @
>,
ﬁo ﬁ‘"
g o

)

3

d
;

> §

e Ui
rr

1 ji-[[

JEN 4 )
S |eT U TE BeVies Eelolo] A

100% 1

0% { o N

o) B VA0 WP
¥

8 60%

of Source  50% || == Established
Treatment =g Innovative Flan
|

Projects x: % L A
) ARV AL
el | o Satwd P ¥ §

T 8, 1982~2005¢ XBE J|Z| BHIT SAHl
S#7189] SHEPA 2007

389 YAE

T EQ Y K5 OF B FO] S
HEIE TolHR QIO T EY U A5k



o= U EY H Xk 2

QY B AR BB Tk 2
0l DIHIH ROk, Wbk M SFA ol

=

[E& Aol Q= = W B U Aok
7189 S8k N1= EPAOIA 20074 9o
{5t Treatment Technologies for Site Cleanup:
Annual Status Report(12th ed )of] 271510} 41
Hton ol Sof FUoME LEET 28X
O] S0l M& 7hs3t AAEoI 1 8801 7148
THLSH] U] EQF Wl Kotk By Q9
HIEH7 |e Lol £E0H0F & Ziolt}, 2 H1A9)
SO AES LRSI 2T,

+ 1987~2003¢ B¢ LAY/ LHA M2l e
Ol A&7 IeHrt o] HEEHAOLF 2004 0]
FEE LYY/ LAMA FE7e0] HE7le
HOHHO| M85,
1982~2005 Alolof] K 8H & 2@/
iR A7 1e 5 e 9l 71e63%)0] $E Y
71ed7%) Bt o) H8H o, $1 9] 7]
= S0l LFS/PEep T AE U 71 B9
= EY 57| 50| Bol A8HU. stANt
FZ 2002~2005'F Atolofl= S Ul 7]&
60901 & 2] 71U0%)E T} Eo| BEE
om, S U7l & EY T FEY X8|
HASHIH TH 2331 S15PY A2)9] &80)
SRIReH, 9y 9 V& & 1Esorgst
O] Mg AlE7E BVt HiH Azto] Hgol 7t

A3,

Mt o2 ri

o
E
2
>
0
_o‘ﬂ
rr
4
~
>
rlo
3

p
SAS U BV Ie, AAREHE ERoks7)
&2 10| 7 foke FAE Btk ti2 59
71ee] YA Al pump and treat®] &2

HE=el 71s 53

(= Ao

o o

.

1982~2005 Afolo K& & Aok A1)
= S/ JENe 7] 277 H50% ol HeH
AT 2002~2005 Alolol= 7] &7 Ha
SIILSISIA A2|9 AR H 7 51,

EQT Ak 0E] 71| S8t L&) sl
LEE Zl0] LRIKOIDRE 7|E] BV

=
SAIAQ! 7180 SRS B U 4Eer B

. BEEFL-FHAEH2007), TRl BT IX| BARIR

Hot F23| 2N

=
. ZE2(2004), "HEMAS Bigt MY, HExREE

oA

-

. SFET2007), Kok, EYRYY| BN A BAIIE §

Ol

F, AUE 2=E

IE2007), =uel EY ¥ X[ok: 2AFE 7le 7
|58, FYE =E

EHAL(2007), "20069= £ ¥ U MEjZAF HW
EPA (2004), “Cleaning Up the Nation's Waste
Sites: Markets and Technology Trends”

EPA (2007), ‘Treatment Technologies for Site
Cleanup: Annual Status Report (12th ed.)”

0

[ea]

N




