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FRakB FEFRE R EA B DR 2000 £ 47 12p 3 14p o
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9. An introduction to environmental sampling planning (13 pages):
http://meso.spawar.navy.mil/Docs/MESO-00-A003-6.pdf

10. Environmental Sampling & Monitoring Primer:
http://ewr.cee.vt.edu/environmental/teach/smprimer.html

11. Expedited Site Characterization (21 pages):
http://apps.em.doe.gov/ost/pubs/itsrs/itsr77.pdf

12. Field Analytic Technology Encyclopedia: http://fate.clu-in.org/technologies.asp

13. Guidance on Choosing a Sampling Design for Environmental Data Collection:
http:// www.epa.gov/QUALITY/gs-docs/g5s-final.pdf

14. The Triad Approach: http://www.triadcentral.org/

15. USEPA. 2005. Soil sampling design. www.epa.gov/swerustl/cat/mason.pdf. 169

pp-
16. USEPA. 2005. Soil sampling technology of verification report.
http://www.epa.gov/etvprgrm/pdfs/vrvs/01_vr_clement.pdf. 110 pp.
17. USEPA soil sampling design (169 pages):
www.epa.gov/swerustl/cat/mason.pdf
18. USEPA soil sampling technology of verification report (110 pages):
http://www.epa.gov/etvprgrm/pdfs/vrvs/01_vr_clement.pdf
19. 2 R PE L HFH I T FTHE
(1) USEPA soil sampling design (169 pages):
www.epa.gov/swerustl/cat/mason.pdf
(2) USEPA soil sampling technology of verification report (110 pages):
http://www.epa.gov/etvprgrm/pdfs/vrvs/01_vr clement.pdf
(3) Environmental Sampling & Monitoring Primer:
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http://ewr.cee.vt.edu/environmental/teach/smprimer.html

(4) An introduction to environmental sampling planning (13 pages):
http://meso.spawar.navy.mil/Docs/MESO-00-A003-6.pdf

(5) Guidance on Choosing a Sampling Design for Environmental Data
Collection: http://www.epa.gov/QUALITY/qs-docs/g5s-final.pdf

(6) Field Analytic Technology Encyclopedia:
http://fate.clu-in.org/technologies.asp

(7) The Triad Approach: http://www.triadcentral.org/

(8) Expedited Site Characterization (21 pages):
http://apps.em.doe.gov/ost/pubs/itsrs/itst77.pdf
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TR F AT R B T A 4 ST A ok T e

SR ey
RELREES Te
DRty

#T 4 (caisson)

(a) ¥ L 2 YA AILT L F

(b) &% L kg 2 My RT3 ER/FHF L EY
W 53.1-1 R i 2 RT/A RITHIF

T RIE S N BRI E B K A A I RE
(7o m o FTIE RIES A T o RIT AN B R PR e
@ﬁﬁﬁﬁﬁ“ﬁﬁiﬁaﬂﬁ’?%ﬁi%§ﬂﬂuﬁ%?%ﬁ
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S Y ARG 1

Fir o FEHMHZTE Aot TR S AL A A o

24 IR R F T AT F T A R g
I Bk B P8 G 4 2 L F 43 250
2. 3 SAREIERARLETO SR ZFRAIE N BAEABL R

REPPUFIFE o 4 G5 3 T S VT B ook T Rl R R i
F ooy E iy o
R & 4 48 =/ F 2_i* (polymer stabilization/solidification)
REPRTUAT P MREREF LA HBRMZERT BRI PF
s REBHLL > SEAI R FZ 0 R HMPEAY cBARES
ik *ﬂ“ﬁﬁ’”m?b#*ﬁwgilwr.i@”’m?ﬁ@
PARRTRREN e REF R IUFLN T h ad SRR T RE o
BLpmirgr paom i 2f:
(=) # % 7 i Bl (thermoplastic binder)

B EHE S E @#A+4ﬁwﬁ: A% = Fk R 20
Womsdris g FIVAE T o o (polyethylene)  Fi it BOE 47 (sulfur
polymer) ~ /&  (bitumen) % & F (L F i &) o F AL LRI P
%%@mﬁ’wﬁ'ﬁ FlCR BB R E 0 RECL 2R PR

QTR S ’wﬁwﬂeaﬁm9@°$@”*ﬁ@
W%’ﬂ%%%ﬂ#ﬁ*m EEAFLFES R %eﬁzﬁfe
FOCRIE D 0 FRESF LIS E"P?ﬂ?‘g\“é]w\r';ll”’rd]%ﬁ#
%@%?“@°

(=) #& B M7 it & (thermosetting binder)

BEMFECHL S BRESF T A NELE > b4 RESFHEH
(monomer) ~ 181" | (catalyst) ~ (#_i&#|(promoter) » 454t &7 HR & F J& -
TR BREMEREHEZE G R E > HICH
WA TR DB o A AR P A IR R
FIPLE AR 2 g F ¢ % (vinyl ester-styrene) ~ K fin ¥ ¢
(polyester-styrene) % ¥ % 175 (epoxies) > # W ¥ Ji#* > jic®m AL B @
LY oW AR IR Y/ F L IE o PR RFLE R SR
N E N Y C AT 20 2 AR A G he S R R A T
it%ﬁﬁi%%%ﬁéﬁﬁ%% A5 o
1. Bz Jfﬁ (polyethylene)

e A - B RHEAER G RIERPHR NSRS
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BT R DA BTk AR

fod e FFARELE S P BB PAL I RFRT DAY
bl4c® % & R o % (high-density polyethylene - HDPE) & d #i> 4
Lenf AR L e s dopt ¥ fé%{@i?'fé/éiiﬁ*i?%féﬁ 2 3
¢HDPE % A& /1 % 0.94~096 glem’z B - & X % & K ¢ %
(low-density polyethylene » LDPE)R|d B & &~ L chE 48 & @ = >
£ 1000 BAARTEY 9F 10~20 B4 dopt TR LK AP A
O AR REATIEH - LA MR AR FRAE G 0.91~0.93
glom’z > ARECYF HA R o MR AR G EF R g
(LDPE“ 8 : 120°C » HDPE%} ® : 180°C) frii i en% fib 1 2 3%
TR TS CE TS BN SR F FAULE VAT RS {
LR FARIIEE R TR A A RE R A 0 R

2. FiR_& K& (sulfur polymer cement > SPC)

3.

B B RIE o * FALE & $ (sulfur polymer) » & % W Bureau of
Mines 2> @ (USBM) & k2 F 4 M iEAZTA 4 (b 2 5 2 §
CEL(SO)E < f WMadLit 2 A9 » T F 2L A S HF XL
# = Cement 2000 » * 2 & T # 5%(€ & bh)ﬁv‘iﬁ*:-{'fﬁ
(dicyclopentadiene) & Fr~ 2 % & ®igm = - = I% Ao AR A
AR AR IR ERKIR S - BREBME
ACRE B dpiiKz i3 8k 120C - ﬂfrﬁif'ﬁi@ ﬁﬁg;;‘%f}; ;
25 B if(cp) s I F B fude BARHEIR £ E Y g (7o gpEOT KA (L 2
PR RIR o BLRERIE G BB bl4e HRYES 2 R4 G
AERRFN 2 B 27 Al FRERRANEERR > F]F
&ﬁ%W@ﬁﬁww¢ﬁmﬁﬁ7vww@$%ﬂﬁﬁ?wmﬁ%ma
SR e RS T bk o - & ”erfgfif%z KA KR S R eAr
R EHEREKEAP RSy A1 aERRPE
Rl 10°2 3 (rad) 2 ySP8UR S 1S AR E KR 0 BB HEM
BT L X BT o
# F & & $ (thermosetting polymers)

MFMR L P Hd A4 fochH B (64 @ methacrylates) 536 -
WP PR EF RTE S o FEF s (T R R g
Bt A d e R kJE bk BT o iR 2 By RF LB
Fob- 878 - e A2 332 AHTF - Bpapd Lo f
D RS HE MY oot A BB S CHETIENEY
e A dEehE o FEMEG A REIRMEER F BT RL o

5
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FIF IR B TRF LSRG

PR E A RRR 0 2 R R At (b
‘*"3» ° P (gel tlme)pﬁfw&w&:}
TR PR 0§ TR R e LT A T
R A G A

BMEALREA ) F F 4 BRE 2 B YEFT LG EE D
mt At FlEAEAF M (GB~300cp)r #H BFAIEPEFER S~ 13
Beooa gt frad ety s S RE KRR BT A2 1@_»
SPUR 53 B (F Kt 483 MPard b R 45 e AR E 4 sk A
M OE) o fiF A HAL TR AT AT S R SRR R s B
M B (Gl4oph R d6) iR 2 RR 2 81 2 F 520 2 10° rad
2 §F5 5 ¥ 8 2 o) 2x107 cm/fsectrk 4 B g R K )
o BFMREFZRFARTPRESF T B hE o §FRALR
Ed— LB E > TmES LT o

REPRTFAMARRE L& DB — 5N AR

f‘;lm)%}ﬂ?*” c ERAYUHA PR 2 EHLF T

Glde t B R PRt s B RIZE S
’Eﬂﬂfkioiiﬁag*”aﬁﬁﬁv"—**iﬂ%
g E&F (e 3 Bt mp o BEHS qﬁ)’
gﬁ(mr:ﬁz@”w&wa’m% rw«) Be e g BRIy A
L2 frit i RIR (S A 2 BB il el i%‘i:_ETTé%ﬁﬁé $r 2
BB EAPFPRTE S FAIRTS A R KR A
Bt BE2 7 HM o
~ L3 1 2 (vitrification)

PIRE LRBR SRR T I PR 3 1,0000) 0 #® G 05
Aprfov PP FGD B 28 ERAE VLT T/F I OP Do g
Bit2EHE HL 3NN P2 bR AR L ES NP R o A
BT PRI I E 2 50 e 2R R S f(plasma heating) ~ R # e B
(electric heating) ~ it F bl % & (fossil fuel combustion) ~ g & 4¢ #%
(induction)fr i 4x £t (microwave heating) % = 5% o

Wy frds (e /2 0 BIE B RERIE S 2 T EAT L
SELFARR RIS YT AL ARSRR GRS
Bk 3 4 T (silica-based) > @ BB E WA Ir{EA) 2§ 3 2HTF P2 2 F
WP a2 I F SR o IR I 1 (in-situ vitrification) i * b0 4T |2
fem PG WE AR R IELF > RS R IR T2 A% S
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WREEBRAMNTRHROALBEE FERNT S o 2 HELE > THRIET 2
o AT D T HEBEL AN A ET R - B2 ET R A AT
1,600~1,800°C ° i1k 87 2 {8 » 2 A4 ME DL frm T ILPIY LR A -
BiFHI e Fme 24 £ 1,400 ogend BRI 2 > 7 BJLIFER T i
20 F = Mo hglayagazy 0§ F I AP AREE B F AR R
Fogd B f RSLR A el R ARG T F M REF P A
S
b B g AR T o T AJE S N TR SR R

(C)RBE BRI TRFER TG AR - LG eniE TER
1,100~1,400°C » By BB AT E 1,600~2,0000C © ++%5 7 v i 42
Bd oo SR ﬁ%““@ﬁkm%~%w’~§%m¢gpﬁ,
c‘xkét)\*“}%}@#:‘ ) )'*J}‘Et‘m/n_}iufz|lﬂou]:‘l—b7?]"-‘!-]‘rf,_—ﬁ;
PR S AR e L AT A Y AR TR IR R
afl N ARA BT T ARJEAEA Y R F & e AR A E
%I Ak o
)w@wﬂﬁkég"’m%yi*“””ﬁ

Iy

(

@5
p)myagf%@&ug# BB RA R R T LB &G

(2) Ry RFRPGEEDILTT IZ S HEFAPFF >+ 2 F 50
P R A IS TR S ¥ S R
(T)RPAFIET Y 2FEHLFAIEQO RSN
(F)REFFEEEEP S - A AARBREARERF - AR RIILE
A fF o FI VR P RAfCC SRR

~

ol R £

o
F)m%ﬂ%“?ﬁ*gﬁﬁ%ﬁiii&%,ﬂégf‘ T

R ﬁ%@f‘ﬁ“ﬁf ) rﬁ-’:*{jéi@_\ﬂ‘ S EIE 52 A 4R 3

ﬁ*ﬁ*ﬁéh”?ﬁ’:’ TS .{L,Jrﬁ,;gxflﬂ

BB PIBFRPHRFA LA FPH Y g g
T ip 73 XA ﬁjﬁ F‘( Ikali content)(1.4~15%) 14 3% 7 # & {025 fif
BRI fres $ nBEE(>15%)ERBTERARTRARAAL DT InE
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EHafR 0 BB MR TR L X EREF PGB RE
F4
4

Boo % SHcthX A RE 51 R BT S T LT 1 AT 5
PR RS ARLEASL > FIHY BES L T L § B2
’}\/%‘n’i’ v BV A M

B fAd R B A USEA BgE2 4L o
IR L - AR cngkg s FIH T AT S A2 BRI o
%&1@’gfﬁwiﬂﬁﬁﬁapézﬁw*ﬁgﬁaﬂﬁa,%

S530-1Bgm A A AP F LIRSS PRI RE TP Pl fER -
EEEGy oy sn(mam\wjuy AR S RREAL G B A A ) BT

HWAaBAP L2 f g 7 FIR RS B8 AP DA -
% 5.3.1-1 iﬁaﬁﬁﬁ@ﬂi%@%ﬁim

é&l"f‘ﬁ“‘g‘_“i\;\ﬁ(\fﬂxe\%\
LAt 0.1%(E &) L * , / ~ — TR
Ny N I UINE SR BN
has 1-3% 2 (£ B ) VY N Y TAE RV AR A A

30 3~5% 2 B (£ E)
it 5~15% 2 B (£ £)

TR NN Ny

P N N Y Y RV
o 1525% 2 B(ER W) i # )
BB BB B
{28 25%(E B ) PR
JEAE RS PR B0 A A AR S o it

2 &Y ovE AR R E PRIy BRI
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£ 532-1 FaBPRL i chF)F

BERE

rn;?‘

Ttk B

FRAZ ZF 7 ¥ 4 ’Fﬁ':ﬁ:’f v E
9% 1 VOC 2 B8 41 § 4 405 fhis
%‘*ﬁmitg /5 /ﬁ- ‘4\3)‘f’%ﬁ’§l 3" ’ /EJ’(

§i}f@“"‘$-i KA FLF PR o

MBI BE

4 4}@%/‘? 4o

A AL g I S N
TR E LRy S A - JlP R
B PSRRI AR (BAEF oo

P4

& v gL Al § 0 R

¥ i A 4 B4 U (pyrophoric)Z A 3

(calcite) 2t % % £ (dolomite) & sz | = o

BRILEE R

O FF LS HA(GArd 2 | FRALPRELIPRAGS T
T)RIZ & & P2 B R (fluorisilicate) -

ﬁ’xh‘_,g,,zt‘ FREAAVAMER | BREF LHEF D HY/ETCEASY
(bl4e & 140 ~ AEpedl > s |73 ﬂ'.ﬁ'@ S HAORIR RS s WA LR
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N A S
LIRS E ST
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%5322 FREBLANEY T E )W
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jE
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A 0 & 1 48) BEARRZ R RER 2

4 iii:t‘ A2 0.01% K7 g | AdE KR BT A S
150 mg/L 2. 7 3 M aipe B

2P AT 0.5% R P ARE | BB E B RLIRCRE FHTY A S
2000 mg/L 2 ¥ i3 M FifL B

AR KR RERE A% |4 E R TE A PER

7 B Aok Rk RER 0 R LRRA LR T
Mt A o
ERZBHEGFEY 1L KGR R AR R PR T PERY > 3 K
S e
£ 18k EOORR (R - SRR AR SRR
£ 134k MRS SRR Ao g § L 4efog 3 0
Gh € TELE Z Mo ¥ B4 OROR it A
Irio
5.3.3 /J‘g
LEPE AR TR 2RI RS A
2.V (T35 (treatability test)‘% TR B A N2 TR AR A sk B
—?u;_%)‘%?i?{—?:ri,*w,ﬁ ‘\Kﬁiﬁ.?ﬁf\L,;%(«g'i‘}%.hL,*ﬂ;J%
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EEFEDPZTRIURETILTPER & RA TR T2 FILEE

BB EMAERPAEY W ARk P AR BEE
PRENE Y RZFIFE ZA AL RIS TR 2K B
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FIE MR TS A

AT X iR kY TRE CHHT FUFER LR EFLA
RS 77 WEBF AT B NERER S FER W PURR R F%
BB AP EFNRABE DR L /8 1 U5 (freeze/thaw
and wet/dry weathering cycle tests) & o # 5.3.3-1 i 7] (b /48 = it F v *
AR LAA SR AR TR 2 I AR - B 5.3.3-1 2 §]5.3.3-2
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I F AR B TRF LR SHEN

5.4 & AR 3 484
IR H - 18 C %«&7@? A IR BT A 2 P H R
A2 f 0 R FEd B IEs ﬁllﬂnxlfallﬁﬂbﬁﬁ ._:'Z‘V"’«fl"%’”%ﬁﬁ@
ﬁmmﬁmﬁmiﬁiﬁﬁmwﬂwmﬂﬂ;¢%%@ﬁﬂ’%Wﬁﬁiﬁ
#14 B (rate-limiting step) = & # L AIZAZ A < § G * ST HEE GJL 0 T TR
AHR TR BN XF L AR E DR R R A R
AR R FRINARAFBL IR HER AL FIEHEFA S
ﬁ%"mm%?%xﬁ4’4¥ ERRARL A g I B A S IR A S T
P B AR2ZIE T R BRBALFZRE S FAE R F 0§
b T3 A 2 SN2 F AR MR G A#HZ R RJITHE B G
— VA RLEIL N A ERF I E RN "ﬁiﬁﬁﬁﬁﬁff
[AE T R IR 2 e LN s Tk B RN AR o - m T o
oG B ASERE LY R B TR T A2 E T o
BEIIRER SR NEISR IS LT L 2 E S S AP
4c’§n AR ¢ ARALE 2 AR A R B o BB T KT AR REPE 0 3 Pl
@ﬁiﬁyﬁaﬁﬁﬁﬁ*%ﬂi@ﬁﬁﬁ%ﬁ’Wﬁﬁﬁ%i%Tﬁ
AR RIE e 5 2t h E 3 57 P0E (vacuum extraction) 2 fE G
€ F *(soﬂ venting)? — § il ¥ *0 2o 3 0 BRI LT i
ZoFEIn T N o R A S SN A EESIR B VA A “ﬁ?*i"ll\“ﬁx
ARRER@PARILE)E B FAARR(EZEFRRL ALY A B EER
A ERF RGP T R RFIZ SRS RS F AR TR B S
BEREIS RS- RPII B MERARLSLYE EH it X
¥ E(tailing)2. % o Rm > AR EFA®E > BRI KFERZ I E ¥
ERIFIS AP R E K p?Tzi”J”ﬁiﬁiﬁﬁﬁ%’ﬁW{ﬂ*
%7 Ll“ﬁﬁfal“ﬁi“ﬂifw A AT Flt T A AL ERY T
i 5 ik 2 FlF e 7o ‘/‘54#"‘?’]4#95‘5?#5“1%;%&‘?:%@
w (R F '“)‘*“I“\«%e T2 FACE RHE TR o A IR R
TR B L FOER]F ORPR B R D B AL 2 ;?\L‘El%' % o
541 #d22 A4 RIE
RREE X S L e
ﬁi@iﬁ”%?f"’ %T?”T@Jﬂ}, WA A EE2 2R kAp iR (NAPL) ~ 5
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BT R DA BTk AR

Fl o4 541 5B ¥ o™ TE ST BN 2 305 2 g4 805 %
R R A RS S A R NS N R R
F2AZFIHFET LG MALF A 0 TR REHIZBA o 2 N7 -
L g mAERCRL ) > T - AN RE o FAPE KT 2 AR AR R
Ly H P 2 ’éﬁ 2K AR % 577 % 47 (LNAPLs) 3 j& 5 &
ok frk 2 b o F B2k ARiR L5 4 4 (DNAPLS)R] § & T 4% B i i
g«%gi%%aé¢ﬁﬁaai%f%%°

% 541-1 Likgfsr o mBd MI RV O ARL SR
PR EEAER S R LRI LGSR PR AR R AT
§5F 20 P ARRE R RE LR R RS E R T
MR AEL TSRS 2 %%1,u% L AR S f A o AL
FAF R R R G FRRRT M R T I 3 I R

piu)

() Pa=XsKu
Pas i3 % 4+ A2 A (atm)
Xar 3 2P AN KA RY 225 B & F(mole fraction) »

Ky & 3 41 % #(atm/mole fraction) °

Flotw U B G R R RAE EF R Sl ot 29 ] Gk 4
FALPRE A D AP F AR & 542-1 2R 3 ki - B H
2 FHECTITF AL F AR ZRRARETRAPY 2 RR Y E 0 Gy /
Cyater) °

BoRkY ZFERMEZFREFLRFE SRR TERLRRLS T
,H¢%?$Lﬁﬁwﬂ&mwﬁdegi

i\“ (2) : Kow = Coctanol / Cwater

—Hm T 0 WA R LRk RGE o B A e DR s > PR
FERAT AR L B e
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LET

FIF OHRETABAEISHN

2541-1 F4Fn¥ L2 855 E 50 e
s Am mr F kppa A% @R R AfIRE L, KT REC Siic @ER
(R ‘C e’ P@25C 1 mmHg mmHg dimensionles  ° i U5 -3 J¥ S kJ/mol@
gm/em: ¢ mg T,C T,,C §25°C FEvi®e day  omYday  25C

= % 7 'z Methylene Chloride [40 1.3182 0.413 20,000 260.9 >760 0.105+0.008 17.78 28.82
(Dichloromethane) 25°C 20C 10°C 50°C
F-12-- % ¢ ’T“; 49 1.2444 0.317 600 198.7 >760
1,2-Dichloro-ethylene(trans) 20C 10C 50C
r gk 56.3 0.7899 0.306 o0 121.7 622.4 0.000842 1.74 1.106>P0 9417.6 30.99
Acetone 10C 50C 25C 0C
1,1-- % ¢ = 57.4 1.17 0.464 5,500 125.8 608.6 0.234+0.008 30 = 61.7 30.62
1,1-Dichloroethane 20C 10C 50°C
wg_1,2-- % ¢ ’fﬁ 60 1.2649 0.445 800 104.8 580.0
1,2-Dichloro-ethylene(cis) 25C 20C 10C 50°C

61.2 1.49 0.537 8,000 98.6 541.3 0.153+0.012 90 s¢ 7,862 31.28
ZETR (F %) 20C 10C 50C 79.4 & 0C
Trichloromethane 93.3 &

91.2
1-2 ’fp 63.5 0.675 0.252 50 90.0 485.3 16.87+£0.40 2,455 6,212 30.61
1-Hexene 20C 10C 50°C 20°C
. 64.6 0.791 0.544 o0 58.5 400 0.151-0.219 1.11 15C 14,688 37.43
i3 10C 50C 1.6 25C
Methanol 143 25C
ez 68.7 0.659 0.300 9.5 80.8 407.5 68.6:£10.1 10,000 & 6,143 31.56
n-Hexane 20C 10°C 50°C 12,833 20C
11z § 0 74.1 1..’1303 0.793 4,4;00 67;4 369.1 1.13£0.016 309 & 32.50
2T 25C 20C 10C 50C 300
1,1,1-Trichloro-ethane
147.9

T & LB 76.8 1.5833 0.908 800 58.3 332.8 0.807+£0.161 676.1 ¢ 3243
Carbon Tetrachloride 25°C 25°C 10°C 50°C 436.5
~ [k 79.6 0.7994 0.405 26,800 52.6 314.3 0.0010 & 1.820 34.76
2-Butanone 25C 10°C 50C 0.00112




8¢1

35411 FRFRF LT BIERFLF RO DY

ST R SRR TR AR

ke 18 B A AL 4 ki3 2R iR AR Rk = ek ’f"%’%%i ff;ﬂ?%?‘%ﬁz Fge
(ISR C gmfem’  cP@25C  mg/l mmHg mmHg dimensionle s % 3 % #k kJ/mol@
T,,C T,,C ss 25°C ' cm’/day  cm’/day 25°C
80.1 0.88 0.604 1770 47.8 307.8 0.22+0.11  134.90 0.88120°C 7,460 33.83
¥ Benzene 25C 10C 50C 0.501 2°C ;bso é9.2
6,653 0°C
. 80.7 0.7731 0.894 58 50.5 272.3 7.27+0.81 2,754 0.726 20°C  7430.445°C 33.01
% ¢ = Cyclohexane 257 25¢C 10C 50°C 03972C 621220
12-2 % ¢ = 84 1.257 0.779 8700 40.0 278.6 0.044+0.004 30.2 35.61
1,2-Dichloro-ethane 20C 10C 50C
87.3 1.4578 0.545 1,100 37.6 256.7 0.397 & 195 g 0.830 7,030 34.54
= & ¢ % Trichloro-ethylene 25C 25C 10C 50C 0.38 & 200
0.372 339
110.6 0.8647 0.56 515-540 14.3 579.1 0.27+0.014 537 & 0.73420C 6,566 0C 38.01
25°C 25°C 10C 100°C 490 0.3892C 7,119.420C
? % Toluene 447 7,430 26T
7,603 30°C
7,949 59°C
4-8 H DA fp 116.6 0.802 0.545 19,000 43 381.0 0.0063 40.61
4-Methyl 10C 100°C
2-Pentanone
T % T 'T’,: 121.3 1.613 0.844 150 9.0 400 0.928+0.161 400 z* 39.68
Tetrachloro-ethylene 25C 25C 10C 100C 407
. 126 0.6986 0.508 0.7 6.5 368.7 121+£20 104,700 & 4,910 & 41.49
i 3= 25°C 20°C 10C 100°C 151.356 5,166.7 20°C
n-Octane 4363 0C
o 131.7 1.1007 0.753 490 6.9 323.7 0.14+0.02 691.8 & 6,394 26C 40.97
** 25°C 25°C 10C 100°C 955 6,480 30°C
Chlorobenzene

7,776 59°C




6¢1

ST R SRR TR AR

2540-1 FEHFRF ARG BFEFE P0G 2

s o gL, B R AL 4 KB R R wEF R wEF R '%t‘f'Jfﬁ‘ﬁ'ﬁt 2 m K ’f“#ﬁi 3}{%’5{ F A
(ISR C wem®  cP@25C  mgl mmHg mmHg dimensionless | s % #ic % #ic kJ/mol@
g & T, C T,,C 25C cm¥day  em¥day 25T
© % Ethylbenzene 136.2 0.80654 0.631 169 6.(1 295;7 0.323+0.028 1,412.5 ¢ 0.700 20°C 6,3033 42.24
25T 25T 10C 100°C 1,349 03802°C 20C

138.4- 0.8577- 0.608- 160-180 4.5-5.6 238.9- 0.2 & 1,412-1,585 5,980 42.40-
-9 ¥ 144 .4 0.8764 0.802 25°C 10C 280.8 0.202- 588.8-1,584.9 5,771.5 4343
Xylenes 25°C 100°C 0.286 & 1,349-1,585 20°C

0.214
i 5= 174.2 0.73 0.838 0.052 3.0 77.7 282.5+121 51.38
n-Decane 25C 100°C
SRR ﬁ‘ 173- 1.2988 25 1.044- 80-150 2.2 67.1 0.048-0.073  2,399-3,981 36.18-
. 9 180 T 1.324 25C 25C 100°C 2,399-2455 49.00
47 )Dichlorobenzene
. (ortho

(3 isomers) isomer)
L -z 216.5 0.75 1.383 0.0034 19.5 302.7£1009 1,537 61.51
Dodecane 100°C
o 218 0.97 32 22.7 0.02 2,239 ¢ 4,432 0C
# 25°C 100°C 0.05 23442 &
Naphthalene 0.017+0.002 1738
-7 A= 244.8 1.020 28.5 0.043 0.0182+ 7,413
1-Methyl naphthalene kg/m3 0.0016

286.9 0.773 3.032 0.0063 <1 <1 81.38
i+ -+ = '2 Hexadecane

340 0.98 1.18 0.0016 28,840 72.50
%2 Phenanthrene 0.0016=+ 37,154

0.00032

. 0.73 0.45 100-300 6,272.6
Rk . 0.7182 0.4-0.6 30-120 20C
Gasoline

20C 20C
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ARG FIR RV S R B AR B A AT ’sf fs d f‘r’?ifﬁ
aﬁ“ﬂw4§’ﬂw’—“;%ﬁ4#uﬁ”*ﬁ R
BF TR g TR Mg %’f;i{f?/x\@ FPrER et S i,%" ”)5 1‘3‘5?
Fo ’f)’"Hf‘”:gZ“’ffF ,gur%o;;:»lg A}@LL Bz Tp
10 o prob s § 335 APF R K»Fﬁg‘ﬁr’r’w‘l‘”ﬁl@ﬂ;
L@ 5] 100 5 o

FIEIVH Y 5 AP 2 FBAT T Bc(diffusion coefficient) 3 2+ 3f 2 3L [ 3
A 7

F

~=h
L
=
ﬁ

r_r_, W

ﬂFﬂ*ﬁi%‘ii&&oﬁﬁﬁﬁiiﬁﬂﬁﬁfﬁﬁ’Pmﬁ
VE PR EH AP > F oL ATy T4 < L H kY Bt
4%~30% ° 75 4 3ok B iR P 2 i B (Doug) ¥ ¢ Hayduk 2 Laudie
B & (1794)°0 04 12 2 50 i

a7

L

F(3): Dopg = 1326 x 10/ (n,,* x V5***)
D, % $54¢ % #ic(cm?/sec)

Nw =» "k &E#F & (cP)

Vg i LeBas i3 %472 3 8 WA (cm’/mole)

75 RT3 KR ® 2 A H(Dg )P B

#(@4) " Dug =W Doy

(5 w=a(8-b)

o &3 HEEY A& (tortuosity)(— 4.5 5 0.6-0.7)
Oy » K oeidt 2z v F(wfez K EO=1)

b 5 IERIt i F(- &5 5 0~025) ¢

FAF T F AR 2 PR G B(Dag) PIF o Fuller® £ % (1966)°" #f
- SR PRSI S
10°T' P (1M, +1/My)"
P AV + Qs V)T
Dap(A:73%% B 7 ép"')(cmz/sec)
T = & & (K)
Mj ~ Mg % % 2 £ (g/mole)
P : & 4 (atm)

3 (6) D,p =

V; % special diffusion parameters (cm’/mole)
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FRPAEF AR 2 Al D) Bl

)7\: (7) . D(g)* = OLGADAB

RN = I EAR S

BAIL2 5 A A5 10 {84
—iRH T 0 IR BB AR B
B
E

2

AR IRy

B4 0 5 ARt 2 TR 2 G T2
FARP 2 PHATE Svid 0 TS AP W2 ALF R 4
o R FARZAEF RN E A o

HFERF A ICERRET LY R 0.1% 8> F1M
A 100 CHT i EREA R A 10% 0 FE F A2 ARG AR TR
BH (K)o Flp B B = 1007C #1185 AP AR 40 5 30% o 2 L dhept
ZHREARR AP EOT D AP AR 2 MR R APy L o BBk
o g k4R T 100°CPE o H F AP 2 AR AR O 4R 2 BEAE 9 3 4 1,600

s
<
EEFRARLLAAT

R
X
f

4%
o

” “;E %1‘54‘*"“@/ &"’JMTLE ‘7‘ %@Yﬁifiﬁ/ﬁ@gg;}éﬁ/')&; Fm\
T > A AR AFAETE cFE A CERAFR YT
1% - SLFAPZAEF R RAEM 10T 100 B 0 d AR R B M
FF AL FIRLIPBEBER LT RMELFIRF LT IEY > FIPLEFRER
AF o F AL T2 AFS S B2 2 g o BARFH 100CHT & 75
FAALE 4 H e K 30% o

BRRUEHALP 2 kY PRALEEFLRFAF 22 F1Eq
i°ﬁ§iiﬂﬁ#§%ﬁ$ﬁ$\ﬁﬁﬁﬂ\iwm,ﬁﬂﬁiwj
e SR BRI P R R 22 B B (net effect) B £ 445 4 F 2 B
WIBEREI G ALk 3 ﬁwi%woaﬁ BT o0 4 5.4.2-1 9%
Flz ok BRERAEYEFRAOI 0C) 2 A T% Aa iR A
0-90C2 RN 3 fRR2 BT ¥ 3 A2H2 6 -

AFRzZFCEAFEFRERZ YA a2 50 £ 542-1 %525 F >
H & g LA IOOC"k vy B RN0CH A 3] SOCH » Z o B ¥ 34 5

37 ReRA g{—v“ﬂ"ﬁ A BEX 3 100°C e B % R R EC10°CH 4o 3] 100
T > ﬁ*@ﬁ#ﬁﬁ4ﬂimP°w”’ﬁi%»%&&%ﬁ-’&
MY 2 GRS A TR B LA F BT F € Rl & o

BREHEBEEARY €33k 5 AP B IER L Mg o 1R

ok
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EFREE S L AHR R R GRET AL LA R o
CEFHZE LI BHEAL R HRLEAMTE AT 90
Co#r 3 GEH e 10 B o Rd 30— BKY BERRS 25
Dlde= & PR 2-7 ik 0 UE ERT B2 P H o Glep A T iR 0 B3
ﬂﬁ&i7§%¥£§iiﬂﬁﬁﬁﬂa%ﬁo

B ER — Medm 3 AR B T B R RR AP 1 ESHS
Hir 2 ax %g'f oo R R BN BT R Ly
FIF D Lo bAcA R AP S DA s 23T 7J<€i%€ ° %R
&”‘ﬂM:PJ 90°C » k¥ A fR2 3 A dren it 2 M2 R B 9K 22
BogH2iAadrargitigdt BE Y E G ﬁarsau“ﬁé% (heat of
sorption) » FI iR K M HAF AR A F AL R o F S
Bl FEARK20C 2T 90C FAp2ZF 2 Tﬁ“i“x‘f*“*‘ﬂ‘ E2 w48

IO o H{HW A FERSIZFTRAY  blAe s FHF 0 AV ET A
Beripin At EY > LR E MY LR YR 2ZER f}lj‘lir'5300~400
C -

Bia D o BRZHEDT i%ﬁ:;i i P 4#,5444%\&@ FSIE
SeiR AT N 2 R MWIR Z A2 »‘ié’« BVE MU 1 So A2 % R

BOA TR R HF A T 0 B AR ﬁ%%géﬁ%%&ﬁﬁﬁ%
MHEPBE L AR T 0§ W2 IRF R BV AEF R N 100 &
”%éﬂﬁﬁﬁ@ﬁﬁ%ﬁ*$#% T H A F R LB 3

MEERZ i‘?ﬁj’t”f'*xxi’ i 2 %7# :}7%%{’ i o (VRS
FRMEAERZ FES B A ERL BB ¥ i%rsyﬁ%b#ﬂiﬁ%“,f’—f""

wpiﬁﬁﬂﬁ%“% ab@ﬁi#*iﬁfﬁﬂ’ﬁ R
2 A FREFFEN BRI EA 54120

% 5.4.1-2 ﬁ%%%%Aﬁiwﬁiﬁﬂibﬁm

FFBELE (o =2%) FETE (for=0.1%)

e -k ER i k R
3t ’fs (20°C) 1.6% 4.6% 93.8% 14% 35% 52%
= L H(90C)  30% 7% 63% 73% 16% 11%

T\

3 . foo = fraction of organic carbon

d % 54127 @ §EARY 2002 F 2 90T > = & ¢ %43
ﬁﬁ?%?iﬁﬂ’§w@i9§ﬁ@éﬂ%’ﬂ%“%¥&w*i%
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5.4.2

#

P2 GRS B A 0 B EER 907C R ] R
PRt T REF R R Z M0 FAPY 22 F
HAv o d R BHNFTLY Y ZBFRT T €5
P BB T B PPl H e F T 7 1
Bh2 RIS A 5441 “er'J L2 ZLGE R Ly ek
AL EFRIAZEFEFHF IS QTR RGTES L LR
Fl o - LATFHRF 2 4ﬂ?"wﬁr‘%2“%“¥“3$ I EGE R

n4$%1*%?ﬁ/?i%ﬂﬁﬁﬁv&ﬁﬁ%%’E¢P24

Ap it MRS BEFE 2 T 2 ‘ m
ﬁ&ﬂ%4®4ﬁﬂi%@£7?4#’%%&£#¥1§$%$?ﬁ
Eak X REE Tk i SUNEELE R bR O (A S I
B2 A2 Wy L

Paf et SR TR PG JHE I REFERTF L
>~ FoRE s 12 R B £ 4o A (electromagnetic energy heating) o 5 Hp o

S5
pe
\rmL

et

b AT BB L B 1 EFEFE R R R BT TR 2 R

~

BB TR AR 0 0t 3 AEHNA B A 4T

%””‘%i%ii%5%¢i%
BT F i\iﬁd’iﬁ—}ll" FHEREREA O RALREXZF BE
FAPK IR B BT FRAEF A AT 20 4B 542-1
ﬁoﬁ%ﬁ#iﬁ%ﬁﬁﬁﬁﬁ Floe iR E SRR Gd 2 F
MBI FRFTATE - 2RI HFHY PRI AR F T i3
4%ﬁﬁ$’@ﬂﬁ%ﬁ@*1’?ﬁg£W%”$ﬁ' 2 #F R 1
kl/kgC) - HAZHE 2,000 ki/kg hzE## B I AP RAREY b
%_ﬁ‘/ 3*%’U&Lﬁ%#mﬁ%°ﬁﬁ’%“ﬁ%i”%’
R ARG KA IEIY > Aot TR R B LSRR F AP AT K
P R ORBMEAAF AL KRRT > £ F oL EV RGP o
z%ﬁ{;i)\}‘;{% \Mﬂﬂ? 10 A’KI\»;F‘ mvaf?,: ISESPINE % i W) 2,
R 0 UEFRERITY o FF A B BT G RER
EP BB ALY T ERBARAAZFLPEF 0 F T - EHF "“f«’%
e f AR T LT R o ARG F I F - BRI R
ﬁ%#’%¢&»MH%ﬁ§/#ﬁ4#mPzoﬂ&’ﬁ ER
Ed 3A R R TF AL EB G S LP BT F A
*iﬁ%ﬁﬁiﬁ%ﬁ?%%¥5MLJ%£?”%ﬁﬂWﬁW%M
2_7h 573 4 4 (oily contaminant) > H 3 & T % {84 A30F (X5 L 2 FEF

'\*"“T \m
*11 ¥ ‘N
e SRy
ﬂJ é&-

13} T 13).&
&
e /\
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5T X IR B TR RS RON

Beoom 23RV pENEE R RN YRGB L AR 2K
T A R et G TR ES 0§ A A & 2 kAp A Rty R

A~ FOR G B ok o B RIS PO e 3t gk
dOB TR T o d KRR R R AR S E 38 Tk
B FE ARk G b aEih o HT R ET RAR AR g o W
Fd Aok kb BB AT 0 BB A FNE TR o i
WEOREANZE  FFAGoAPREDRE TEEAFARNA R D
BEOREECFTACZFFRBER > EF AT o Gd FHRHKET

BRI NENE TORE P RAT 2R ET T o

BRI R/ BAR ﬂ

s

=~ T £ 4 #u(electromagnetic energy heating)

FFAcBE F A r 2 BA F et KRS A2 ALFR R A
FHEEY oL 2 B RTT PR TR T ﬂ“’x%
?ﬁ@ﬁﬁ%%ﬂﬁﬁ%%%ﬁ&ﬁ@ﬁo%%*¢%wmﬁ4# G

B e 2 2 RERFTALPFIFRE HFUPEFHALA

&l
=
AR
{w,
A
W
X7
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o

GRS T ) SEEJTRER A R S G

TESR BT A ) e & A T (radio frequency ' RF) 7 e 4o 4t 2 o

&
‘h_\\
)
=i
@
3
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CEE I L AR LR o,

R TEAEPE I R R B LR
PR IT?REFT > B CABRBIER DA EIRaAEE o Ra AL TF
'ﬁﬁ%*%€’EIWCT75$@T7QM4”%%%ﬁ4#’*
A~ BRI ERT AT N AR o BT R 2 7 AR
Tt §r 2P R IEFI ST R B LR B BN AR
AP RBA G PR T DY Y b4 b - BT ARELRN
EodnnBBEL R {d P Lhiikd Fa T v d P e
PLIE T - e D 300C 1 o d MEMT AT AT LB RS
2R PRI FORE BT FM e HE R A F T 2 300~400
C -

T

T 2 2 BT iRE g e 4
'H’__" 3 ,%’(VIHF@&J B dme 2 Uik ) o 8 ﬂéi il LAEIRE &
FAVRA A AP AR EE > IR EFRRFDE T F B ke

R | W$Qm+r@£mwﬁﬁ’ijﬁﬁﬁﬁ%ﬁ?%ﬁﬁ
AAAR ARG W IHL RS L R 5 A
3 4v #4 (six-phase soil heating > SPSH) » Fr#-iX § 472 7 i BE 3] 6 12
SRR TR FR S B BRI B SAPERLE > F
PR RFARTLEFREBGES B PRS RERA SEF o MG
5 Fedrd Y A A L 3] SPSH 4e#2 3V e ] 5.4.2-2 ¢

s

\\-‘;
““%X@‘ﬁzﬂ

“s‘f£ e ‘%"‘“ MO G

AR X EEREX

ER-

TR %W
# 4 Dm

AR AR R

4 4
T

3

"N'\
'g:ﬁ
=
loacd
=
]

B 5422 = 4pd Hied i

145



5.4.3
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IR FIE B TR LA LHF

R A ¥ L FETRFE kR R LB FAA
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5.4.4

IR FIE B TR LA LHF

| 7%

AFfeBoRiir iz & Z3F* 1R RIE o TP TR N
AR Y 2R S A s blde B ?‘rﬁ ;}ALL HimT o il #4574
SO R TR D 4 B ASLIIR B R AL A

e BFETATEFEEEF R FERY A H G R E T2
by o FA 7 #Fl»ll,g:t\\:,‘x» ﬂ;’\_ngp‘;'i ﬁi%f%\fi%“d’ﬁuﬁﬁﬁ’ﬂlb*"”
AP o BT 100CH ) PR R FETIA LR T RERRT
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BT R DA BTk AR

5.5 WP\?}?/V’ V'ﬁz

5.5.1

bl) o A F RIEEE Y (wwwepa.gov & www.clu-in.org)¥ & T 4p &

W+ﬁm+wb“whﬂdﬁwM$WWﬁ§%§%m'°d*“W9m§m
Bl i 70 & AL N on g BT Tt o Hrak FHLIO A AP o A gt R
- EH AR Y THROELESR | - WP PSR ERT o

AELERAGEP MRS TR R R G5 el
Z
4

wng

EELRLE & -TRE S-S Ik

i%haﬁ%ﬁﬁ«%%%tﬁ’iﬁﬁ%%éiib%ﬂfm’%
TokokH P BBIER S 4340 pug/L o HabA BIE G R L2 P e 2
BT Bk s k4 BEGEY 155107 cm/sec o & Bl R BB %
T o E R L o B TR G T 607 % 0 Tk 0 T o3 L E
AAA o RIEENE 300 /& B 55115545~ d B 7
7N MOGE B R R )RAERF A ERAS RO FARE L
B0 2 % A AR ER20 2 LS .

HPEEY B4EMRAKMO,)TEF LA o L F B R AN
Group I~T1~ TII% 3 % » ¥ RiFRTA 2% & (B &FR 8~11 2 2 )2 jF
B (B & ER 16~20 2 = )(4- ) 5.5.1-2 #77m ) o & — FEE 1 17(93 £ 3 7 ~93
E6T)RA AR L ASLe o5 4B # % 1,000 mg/LF A o A
B2~ I TR~ 70~ 1,220~ 1,020 m*3 5% » & = FEE(93 # 10 * ~93
£ 11 %)% FIBOGE TCEEA w2 > & * 5000 mg/LF it & > A &3]~
I~ %2 » 35-30~35m% 7% « $ 2 FEE(94 & 3 7 ) RIS~ §
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I~ II% 3~ 347~ 173~ 120 m*i% % o
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%5521 QOB #HF 2 FicAREHIEF L g FHFEL VR

L PRz SIS AR IHBASFHEE AF2S%yci
PHENOLS

2-Chlorophenol 5* --- 5
2,4-Dichlorophenol 5% - 5
CHLORINATED HYDROCARBONS

1,3-Dichlorobenzene  10** 100 10
1,4-Dichlorobenzene 10* --- 10
1,2-Dichlorobenzene  10** 100 10
1,2,4-Trichlorobenzene 10* --- 10
Pentachlorobenzene 10* - 10
Hexachlorobenzene 10%* 500 10
PESTICIDES

Alpha-HCH

Beta and Gamma-HCH 4 (total HCH)* -—- 4 (total
Delta-HCH HCH)
Endosulfan 4x* 60 4
p.p’-DDE 2 3(DDT %2 H 3(DDT 2 H
p,p’-DDD 3 R gt
p,p’-DDT 2

Prothiofos 2% --- 2

EPN 4% --- 4

A E A IR E AR

SEREN TSN S DS T EY FIE S SRS gy ST

H:AFAFRATPIN2ZFLE

§:oA B AL AL REN 3 ISR F IR L TR S R B R
85 % IR
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BT R DA BTk AR

%5522 1gE4iE

425 JE B (mg/kg) IEFLETRAR (mgke)

As ND (<0.03)~0.18 30

cd ND (<0.37) 10

Cr ND (< 0.1)~1.6 175

Cu 1.5~18 220

Pb 0.4~11 1,000

Hg ND (<0.0004)~0.007 10

Ni ND (<0.2)~11 130

Zn 1.3~13 1,000

Fe 220~687 -

Mn 39~176 —--

%5523 IRFBEFLFER

s SRR PR RE D HE A HRE
PHENOLS
2-Chlorophenol™ 0.25~1.18 5% -
2,4-Dichlorophenol™  0.34~1.02 5%
CHLORINATED HYDROCARBONS
1,3-Dichlorobenzene™  0.65~2.31 10%* 100
1,4-Dichlorobenzene™ 0.36~6.18 10%
1,2-Dichlorobenzene™ 0.2~4.36 10%* 100
1,2,4-Trichlorobenzene™0.35~6.02 10%*
Pentachlorobenzene = ----- 10* -—
Hexachlorobenzene™  0.28~0.77 10%** 500
PESTICIDES
Total HCH 0.73~74 4 (total HCH)* -
Endosulfan 8.33 4x* 60
p.p’-DDE 0.23~1.8 2 3(DDT£
p.p’-DDD 0.2~31.4 3 ﬁT4#)
p,p’-DDT 0.21~69.4 2
Prothiofos 2.54 2% -—-
EPN 2.49~243 4%

* 4%754?%1“—?“ o AT L

N RS KR S SR SIS

5% HIHRE 2 T

I DA S L S NS A

$ AR T R A
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B L
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e AR F A V) 5 pH EenfE B G 6.37~7.21 5 # T R B
Bl 5 610~2,110 S/em 5 4} # A (TOC) & e Fl 5 3.4~22 mg/L(A 7 i5 %
e T Mﬁv‘ﬂf 55 A dm > v B R ) -

AEAIHR R K300 2% 0 B 100 2% e RITIEE 0 B 3§
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T A4 R OIN RREEE ALk ) KRG L AL
B4 % p AR A ,d_gwﬁﬂ*&%fi"”@w ’—rﬂ”’—*‘—“
U P I PP
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FIF O OHEE B TRFAKELHN
N ERJT e AP T A € TR AR R P F B

Rk Bl Gy et iE R T o RIEE AP UMERE DL T
BoRpARY G ERAYE I HEANRY DL LR ETH TN
Moo d IR LR B RS PR EES o T A
EER LT BRI S W R TR R
S 1T Rl GlArEE AP BB B A R E  BAARER - FiRA
BAIT s WEIENT R £ A B2 BEIERREY P F s A
feernt b~ kiR e & B o ) WSR2 (80 T ardaand B
AEM AP T RHL 30~35% ik § B 47~54% > A2 15~18% -
REFB Y L 3ok 22-27% 0 FPApde ) 26087 £ KB PV AL
BRI - Ba 2 £ A REF AP Lk i R E BT ek
Poeng B FIR o F o Afhiez iR 7 2O A T B ks sk (R
BYE2B s BERMOELFAP > F T RS TEM AN £ UE K A
BEFEST MM RFRFTEEH AT Phil? iz 28225 7
o 2 SenE £ 5 BB M a2 R E > T o dok L1
FLBE (T s 2 dgts > ¥ B lmp s X K e flik > 3 @ iE 1 £ AP B ARE
Flpt o FE(F R FUPRE )T RARIL iR H - 50.05
N#@ar 2 3% 005N BAser 0.0SN ey 10 1t bR & > &
TR d STREEM T BT BB o B S R AIE TR 0 Tl o
WEh P R H - 0.05SN BAL L RER o B RS E TR T SRk
AT LN BT EERRGEE RS U SR PR
-;ic%]%ﬁ%(SS);}a}i M 1,000 mg/L 0 & om T E crvn k4 o fRik fs e d

HEHP NP AR I KFT P ASER & PFentefo'd 1 21~42%; 23S
ERSEZR T 1~10% > B afie R AEEHES 52 - 5 005N
L L 1 frﬁ-;;t;‘,’& chpH Ed 2.7~33 2 % 5 3.9-4.6; @ 2 HerpH 5
5 A4~49> e A G RLRR Jofs 0t AR 7 £ AP 4.6~ 82 mg/kg (7% 2
HiEF AR B Smgkg) o 45 F 5 10~23% > F0ex 2 AR
faikiscnd EISHP hp Kb 3’53‘71\"—#? P2 & printefe'd 1 21~
2% ; P EERMELERR S Y 1~10% > B0 A L RA IR L
doo FHABMAMERR A G 02N 02 N B EE AR PH Ed
1.5~19 % 2 1.9~35; a 2 3menpH B X 5 2.9~3.9° S b §ois cn2 3
687 B RIA34~55 mgkg (" Hied {R 10 40§ F1RE @0 S mgke) 0 4 %
F 5 46~T7% 0 A AR HRAE T @ 2 o PRIRR L EAT R Y RE O f
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F A 50% oo BEAR N Bicd R Pl iE v g Y ? FHE®E S mg/kg o e

ﬁ%awiga%gﬁﬂwamwwﬁ Bosr otk R B i

FARIEAASRE S F 0 EERER § - i AR T

R 2RI 6 MBI DR I SRR T 4 R

O IS L AT AT 0 AT AE T W%ﬁ%%a&#—>§ﬁﬁﬁ

= B ARG ENS - B2 PRAR > B REES - PR

P RAEE > FARE > kiEE o ARG S Sgling
8

*’l

B 2EBER/MNMRE > BREGR (L H18 23 22 502N
flieiZ X 3.5 22 R o430 10 4 48)—> # B UK Bl A AL ot
'/_B_?P?ﬂ/”__l_ﬁ&/’b/liﬂ'bﬁ’ﬂ??)_) 4—'5’\&§ — g2t 3
BAY > PERESRR S wE Y AR S A AR L (F G
R B G AT — ﬁ""“‘*iﬁ é’va‘vhﬁ/’v\%‘r Einz S o m fhik
RAEIE AR L MBS R AN S ) B > RBERRE LR

— Flieth s FRgRd 2R LR miE A1 NFIR A B L mFi’?_'

rﬂ

R BORRIEEE(BFLER — A itE — ¢ qe(pH &)~ P
(PAC/polymer)— ik # — Fjig# — F1 — #Bjp#* — RO —
woc 1 > wofeok B ] (AR ST Rk ) SRR R
R (BR 5k & SR o
Fe T 26 3T

EH2B Y RIS E A ] 200 = 3 2 %t R AIE R A
B3 8 e t%—';méwa % 9.58 £ 1.39mg/kg> kLS L Sp
b ogzend 3E4EER 5 5.02 £ 035 mg/kg( it HR BN IR B
mg/kg> F]p o BRIRE I L BRI g T LI E AR E )]-}e‘t«p fsz#m
T&) 2 %-‘4.&3 33~72% ° & AR IEEE S tS end 4EE R & 5 mg/kg h
FREMT > 2 fRed 2R B ZAE G5 82 (5> M EIRE
BETRE S HBLET R HERERRL N BRS RF R RA
Lo TR ESINS 2 it o J R 0 pH E G
4.6~6.1> faiis £ e B % 24 pH R 2 5 6.2~6.9 4 AL 0
Bags L7 £ 5 12.1 meq/100g > ek s B 5 11.6 meg/100g > £ 75 e E
AT B AR RS 12.3 meq/100g o 5t BIS O ﬁz.b
fo bt BEend 4R R % 5 1 ND ~ ND~1.93 ~ ND~1.3 ~ ND~1.09 mg/kg >
27 & Smg/kg iRt o F I LR o
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s Hrnk s gk

rE RS AT LR LERT ”’“rgifﬁ”fl EELERA(DFER
OB EEA(FEEHEE F FFRERFOEANDE WAL 4R HY
&) > QK i FlF L AP 4 2 t%i%hﬁ,sélﬁ% iR R el 3 e
BIPBHR R L ) ()i i (1
W PR OER C WEFREAEER 3 otadued@aasy ~ ik
wfT) 0 ()BT i (IR T RAR ~ BRI R Fofs Rk ~ R A B
TR ) (DEFEREY SR E  ORBEET AR ()
o i (B AL A0 123 s AR S kR ER (kA Y il
WORA EFE ARG IEY RGBSR hoFE )~ ¢ AT 4 i pH
WS It S ) (OFRISINA 2 W imk a4 2 (10)f
L3 LIMHB(B* 3 ) (1) F Ad® 2 3 i B (5] o T 6 35 A
) (12)3 4 @“ﬁ&#g} W (fak § ALK Hendr b 2 FE > RIE S AR
Wy AR R e 4 e d s v FL S (A B RSk
= ;;']34“;;1% TAs e sl s e H s R LA AR LR
RS TR R L R L
Ry RS o g G s) (I3)fEA kv e f1* 2 H @ oz =%
/5%@1‘7?#];& o

w1 gl ek s o0 2

R

JEAEE T ARBFAEFRIEFHIRZ AR T RRF LR
b4 34

o

PR R RH AT EMRRRN G R DOERARL S TE R
(TPH-g : 1,780 mg/kg, TPH-d : 1,370 mg/kg (235 2 ¢ #1142 1,000
mg/kg); * F 7.7 mg/kg(~1 i,?;iﬂ? 4 ¢ 4% 500 mg/kg): ¢ F 154
mg/kg(E #1#%-% 250 mg/kg); ¥ :0.23 mg/kg(F +/1%¥ Smgkg); = 7 F -
41.1 mg/kg (F #11%2 500 mg/kg)) s HRE PN ke TORE R ST RS
2 ERF R EF LR D F D72 mg/L(F 4148 0.05 mg/L); T F
115 mg/L(§ #/1%# 10mg/L) » Flp* » F 8754l o 2 EEHEHRLEY |
BiE otk B 2 4 % WFéEééEE”Lr’NRF MR e ded o B0 &
73R RIRA BT A B S AP EFRIENG M o St HaT
@aﬁ%1¢9@$waflazzq,m%i#a TR E ]

ERSRIETE TR ALFR ) BV RE TORERE 2 80K zF‘J
..%% TR B T oRs RFIFL o Fh L BEHE#E(0~105 cm) ~ E
B4 #5(105~225 cm) ~ £ 4 (225~450 cm) ~ FEF & 4 (450~600 cm) ~ #) &
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(600 ~ 900 cm)~ £ £ 5 ¥ 4 (900 ~ 1,000 cm)e H-ht e 3 K &9 % 0.0015
~0.0034 m/min -
B S N R RE P f Sl i
ARV R F AP LR B s BNE TR RS L
(LNAPL) » ® £ 4 34 B s v s > 358005 440 4 200 ehie & 7 4Ll
dbritigod WEEHCF LT AL PR AFREBRY &
70 Tt 0 ATRM TRk~ BHEEL S NER Y > IR LSRR
ﬁ@aﬂé%ﬁ44%%$ AH T > 7 (FEER L HRS R Y
BRI g R B A P T AR EL g R BE 50
%%@F%ﬁ&ﬂﬁﬁwﬂﬁﬁﬁiﬂUﬁ%°ﬁ%£ﬁ%i*%ﬂ’
WE AR (T R e L PIMA IR N R R B
®inle > FE o Jpk AT m%&'}é”‘v 3 PR SRR o BRI ST AT
BP Wit ot AR AT S N e 45 L ()i w s Q2 F L~ 2
(AS) ~ (3)2 #E 5 %3 B2 (SVE) ~ () B~dB/i2 » 2 ~ (B) A o & &% ~
Z(6)T it RS o B RS EE  2RELhied S R
‘}5%{3‘;% : :/’54*’”1}?‘5{@“ ek BRI Ve SVE i @ ToRIF A
el 3 RN AHRETL AL B R e Rk A RS LR

AR 2,
ARERP A SR

¥
=
= o
<
A
@\,
9

SR ARG R IR E (R Bk R R AR
W) BIARE X EREBCRTRE pi‘é' SHA = AR
AW E ) TR AT (RAET Y R EIEH CXFL s
(ﬂ%l&@?ﬁ\Tm@%\<ng%%>ﬁﬁﬁ FHEAR > X %5

HA2EFAEE TRAL > F LB TR Y
o IMF AL S N KT ANHPSVEF S RE N B AL RR AT
FERO62F - HEME T 0025 cm)™ i 6 % o SVE
FREFLERIERZI S TR e HFTHE L 20 28 GRT

R RED A GE O FURTH L 30 2 rEE FRER
2oBRFH ARG KE E R RS KT B S e A
TF O BEAST Ak o KT N SVE ks F LT F R A B 0 2]

SRR G F W ER - WRE > BB SRR > ok
Mo R BT 2 R R RIS B B e MR S R RS 0 A AT e ok
N eASVE fcha R BT S g DR (IS 5 A)A T fR LS
mm-Hg> 3 # £ 12m’/min- @ SVE# # 2 # ¢ § & % 2.6~10 cm H,0 -
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PESVE & 5b4 I PR s 35 T ORAS G Sail Ay WYc iAo Tk
2R R V«54@,arﬁmy@ﬁ3gnﬁgﬁ,rumxﬁ4ner$ﬁ%
Tﬁixﬁ?im%T}W%?ﬂTﬁﬁ$%’%T}JWT~wE GRER 32N
*it L o
JaelJ¥ 2 L

BOAH (S 10 B 2 )£ 4 5 5 3,800 4] PF > -k 5 780 4 3
R oK) 6T (S A RS % K (P EFRIE)NFE? FTERGS
F 1 0.545mg/L~ND ; * ¥ : 0.605 mg/L~ND ; COD : 49~8.6 mg/L ; SS:
5%m0mgL,w&ﬁ@%wﬁw$auf¢4weﬁ%ﬁﬂ%ﬁawg
P pES S N E A R R e @ D XA B ek 2 S Mpl e
P ok e0F 0.13 mg/L~ND 5 ¥ ¥ :0.235 mg/L~ND; COD : 47~3.3
mg/L ; SS @ 14 mg/L~ND > }* &:}Tg%p T R R H e SR R “ﬁc‘ e
ToRRIE D B AR RS o

d Wi e R B TR T e A SR e g 10 Bl e Tk
ARt 0 2 TR RRIURT B EAPM R 0 5 R
w2 p Asin o RS S HT 2 Y h% IND~ 029 mgkg (¥ 41
% 5mg/kg); * ¥ :ND~3.3 mg/kg (¢ #]1%% 500 mg/kg); ¢ ¥ :ND~0.02
mg/kg(E #1#-% 250 mg/kg) s #8= 7 F 1 ND ~ 0.95 mg/kg » & ~ %=
¥ : ND~0.12 mg/kg( ¢ #]1%% 500 mg/kg) ; TPH-g : ND ~ 40.9 mg/kg >
Tmhu<0%4myg(§¢ﬁ§1mmmg@yammﬁwg%kg»;
ND > Z#ELHE menE Sk pid o ¥ %RFEWRPISEEFI S 0 F 1 ND~0.038
mg/kg (¢ #11%% 5 mgkg); * ¥ : ND~0.009 mg/kg (¥ +/# % 500
mg/kg) ; ¢ F : ND~0.018 mg/kg(¢g #/## 250 mg/kg) ; #8= 7 F : ND~
0.029 mg/kg » & ~ = 7 F : ND~0.0023 mg/kg(¢ #/#%# 500 mg/kg) ;
TPH-g: ND~0.017 mg/kg » TPH-d : ND~61 mg/kg (¢ #]1%2% 1,000 mg/kg) ’
PEERETIES Lt d e o “Tkvﬂ“ﬁﬁﬁﬁgﬁ*% 3
ND~0.02 mg/L( ¢ #/#%# 0.05mg/L) ; * ¥ -ND~OﬂMlngﬂ(gﬁﬁ%$
10mg/L); ¢ ¥ :ND(g #/4&% - &) #8=- 7 ¥ :ND~0.189 mg/L » & ~
$1- 9 % 1 ND~0.0478 mg/L(¥ #1152 : &) TPH-g < 0.02~0.23 mg/L -
TPH-d : <0.0254 mg/L (% #1452 1 f1) > S B R KA F T RiFhecd s o
R oo

By R A
BT AP (G S R ) R RSB AR T
g L (DT Un 2 B8 () WS Rs ) 2 0 T 7; ERTENS IE

167



FIF IR B TRF LSRG

1FEFRREFY BRITE R R A PRI RL TR QF s Rl
(AR Ao TORBEEREEES® PR o TOREATRERE Y
FHRELE Ry Tk XTREFE) Q)i A hEE(FEB A5
e B AT § L 0 f skenBdE kg > 17 b 55 A g
ST FEE TRk R SVE & KT H ) (E I 2 ins g (B
Tk T Fiisﬁ 23 360 SVE) » S)E R e %mE o - (6)kE &
FEEAR(B B LR AT R FEE S 2R (DR e R
REhfFH(Q R T 25 # 7 okizg 0 2 i?il;‘i’“"’l\?iﬁ %) (8)
5 AR TFEILE ) ’T‘ %zrwm?i—ﬁ%%l’ © B e R )
(O)SVE i Sust FEiL e R 8 F 4k (PR “MEAR T § 5 %) (10)
HEHRL LA B A B FPRH PR 2 (ID)Fic S hEfp
BRI -
55.6 2 HEE TORBF A HIHE RS & G1ERE
-~ e

PR R R B AT B e TORRGRIN G Ry DT R R A
P05 % (39 2 E P TR TPH-g: 3,600 mg/kg ~ TPH-d : 956 mg/kg(#
#4524 11,000 mg/kg) ~ 7 F 1 7.6 mg/kg(F #4-%# 500 mg/kg); ¢ ¥ 1178
mg/kg(E +1#%¥ 250 mg/kg) ~ = ? F : 18.4 mg/kg(¢ #]1%% 500 mg/kg) ~
Foof 128 mgkg (F FIHRE L E)) o Fakp bk TORE A E RELS TS
%4 FORF 505 % kit § ¢ % 0 ND~1.03 mg/L(F # ZE 0.02
mg/L)~1,2-= & & % :ND~0.408 mg/L(? #1429 0.05 mg/L)~ ¥ :ND~0.168
mg/L(¢ #]#%-# 0.05 mg/L) ~ ¥ ¥ : ND~66 mg/L(¢ #/1%% 10 mg/L)
f= : ND~0.122 mg/L(§ ﬁi'lf%i? 0.14 mg/L) e @ L &—- H P F i 4T
4 3g3na D TPH : 12,210 mg/kg( #/1%# 1,000 mgkg) ~ 2 F : 2,100
mg/kg(F 115 250 mg/kg) o ¥ T RINA 1 F ¢ % 1 143 mg/L(%&’ FHE %

0.02 mg/L) ~1,2-= % ¢ 'z 122 mg/L(? #4&% 0.05 mg/L) ~ ¥ :0.217
mg/L(§ #/1%# 0.05mg/L)~ ? ¥ : 8.46 mg/L(¢ #/1%# 10 mg/L) BN

0.06 mg/L(¢ #|#% 0.14 mg/L) RRRITORLET 2 B T okIE e XD
N7 EFWIARBAOSTL > FP o FREFFLEL o Vb Ry n
BRI AR B OL LV E R RR(VERR B ) W
TR E AT PR EA R ATHTS D% o R T 58~6 2% J} -
EREF R ) o B TR R A AT 25 A% e KEILGAN
PREFHERFARRALE  HESEFEFREY N HEFe R 2t
BREIZFTL -

N - :iq
gl w‘§ ﬁ x}ﬁ»

:
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SRS - SR R E ARy y 3 &
AE T S AP e § S

A=

XA EFRZRME P
(DMH’%¥‘9¥VWH§Wﬁ??Lwﬁﬁ ¥ 75 % 4 (DNAPL >
doZ F e RE) DAL E A L BAE A s R3BE 4T
BBt o Adpk Y & R4 LNAPL el & 3 ¥ 4t jic 4 F+ 7% 3 >
© DNAPL ih2 F 2 3 Ap i £ o 23 & B o 4 » L R JORE e =
WA AP cnd gl o d v RE 0K 25 R F T A R E
BARE > Fom g R R bR g T AR
Boht ~ BSOS VERY o MIRE s Ry 0 FIA AR
TR BRI RIL 127 TR RS B RS 6 8 S Rk
REWFTAT Y eng &> Flt o FIpF L hg o 3Rl 2 g
7 LA Bl ﬁ%%iﬂuﬁﬁoa%£ﬁ4iiﬁw’*ﬁ4
A TS Reed IR AR NHE Y E A R e R A4p
o2 3ptmE SARATRET B o Fpt o h R S N #F
PRA PR o R ILB RIZARR TR Y RS gL S U8
(DNAPL e g % ~ (2)2 3§ A4 P2 (SVE) ~ 3)% L » i (AS)fe
£ 4 3 & fE(biosparging) ~ (DI P mJIL/i A~ 2 N 2 5)A A fREE o &
YR ARG G 2B ToRE R gL S BT N E S
PORRFE DTG AGK B R (L & A LNAPL) % AJE k55
PEORFAAECL S AR AL BEARS KT F A R
(AS)# e & 2 3R e SVE k5t > 3% SVE & sy e PRI 2 3 chid 5003
L

AESEIRAR L - H IS P W A N ES Ko B Tk £ R
WP R F R F B e s B A f ' J K# fo e R L I S

R ““*ﬁ‘*@wtﬁﬁxﬁﬁﬁgmé#“x’>hhﬁﬁﬂuwﬂ
Je2 (B K R T“'fl) BOTORE AINA P AS A BN E TR G 20 Tk
FoOAS rsaA A 2 483 Bonf  ()BR RS T kY EF A4S F R
I A F 0 SVERBEE o (FFd L id Tk F 0 0Tl
AR TORREE AR P it P A R Y e S AP R F S
P Jose AR ¥ &0 F PO L AA S T R SR o (P
£ E R R By e YRR o

AEHEY F BN Tk ,»t.«‘?""](,ij—/ply »p 3 Nz u;r:fh‘\%j’ﬁ»#é]
Beo A ToRE TR > AR B R tE 4 o @ BR ¥ 3
@@ﬂl”TWwf’ﬁ%i%&E8fw%é?k—’?%L-mﬁﬁnﬂ
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BT R DA BTk AR

TR 35 o R %4’;"‘_4EE# » 2 & 0.01 & e o ‘E’ﬂ’zﬁ-}p”ﬁv@ﬂ‘ = 10
~160 psi > /i ® 8 L/min « MBFBZTFAFD $ F30 - AR5 L% A5
503~12 2458732 24 % H 9 £ 4 5§ 5 LNAPL (3 45
A F R B E L)
FEF AL AR USVE kAL E A > SVEX 28 5V > AFp &
3 15 v 2 ®efeSVEE » FR MAFBITRE AEE TREL RA(H 2-3 2
RE) X ERRE LA P E R R REHTIE o A
G F A PVCHH H F(7HiE 24 Fed ~ P22 #wd ~ # AT 0.02 #Frd
B EE0.125 ®xd) > &+ 10 5 4 [ *R3|(Class I » Division 1, Group D)3k i
(425 CFM > 2 2 & > 1007 H,0 Vacuum) » 3 b 4% 2 % 3+ Aok Bk B
(polyestertt & ~ £ 7 * *2:29.5” Hg » i},%l“,f i 418~ 10mHFBER > 97%)
Mits 2 AR SVEF WAL F R A BB~ 125 28 g
BRI K FERR ) 2 ¢ SVE & sy @ 450 2 3 (0~600
SCFM) ~ ﬂ E(30 dBr )~ B M (FRHT) ~ R k(0.5
BA)V i dl (R RS AT HEE - A EE) o SVE LR F
uw\%ﬁﬂ% o F BRI MR 5 P aVOC 0 B 5 B
¥ @ R 25 kPa > 8845 5 210 =2 o p ;Li:/‘ét_ﬁiﬂﬁ DT F IR H2S
m/min ; F % A A SR R IR A B S MR B AU S 0 TR R T BOR
Jed® % BiiE - M RJE o

WTORS AR I AR ET A A fRE NI RS AHRE

TEA A g F R g F o A RZ F TR TP 1§ e 07
NN R Ak ? G o F A - A VOCR] € AL F & 41 1 3na ehVOC
PIrd 2 3ESVE & 33 Mt a2 o AR K E 120252 > 2RNT

AR = T I AR ,a{%wTrkf%‘f ¥ 3 2% B jig ¥ MPVC
ez (Laed ~ 2 & 001 o) A F ki 2 EMDZTRPCLHES ~20 58
4~ & n® 1112 SCFM ~ £ = fi*‘ 1 bar~ » v iE/m & % polyesterit F -

T o 10mEE R 4 e S 99% 0 F MEEFF A 250 2 > oA R 8
kg/cmz) FHLF R BESVER EHF T b g WILF K GEFRH "F R
EF AT FIEPRFRIE L P RS o
Fed2 = 3

AT S £k 133 20 2 ¢ Tk g

F 078 23 X ER S FE A LT FEMGS ) 593 B2
SIS 0 A IRA g TR E R E TR E LR R S B F T R
vy MENEF RS T A D G - B2 e By AT T OREEY (A

=
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Frabenp ToRORER A TS S BT 0 B T oRY - B 2h 150 0] ey
Jf;\,a;]% > e _%"-ﬁjé‘;b J;TF T ﬁ&z, ﬁ,} RN F O J;Tfpjgﬁ)o d 3N KP4 B
TR EFA L E S 29 FET F L0 Fp o é_%%bvi"ﬂPF“f/%v
FOERIE b e R A Tk b TORERARBE( G Aodh R 2 ) M RS
Rt e d ARG 3 B BN (E 0 T RE R ATRIE S 4Pk
BREe BFOTE S B RESFLAY 3 FlHt o FRicE 10D
FFEFLEEGL4B Y FES(REHT B )‘f F vy HRE RE
(‘1% 0.1 mg/L(E #14&% 10 mg/L))~ o Hapins|EE A kR A INA
5 NDCI @ praiE) s 2 v — s b5 8 ade s et TR (1
BT AP AT A I ND~238 mg/L(3% 4~ B B4R § 0 e 352t 52 47
BAIF)) @ e TORERIF P AT s s R kAR <304 5 ND 2
o) R RS S F] o B T RF R E NS R A o
3B R LI RN T R DR <l i%iﬁ F A TR
Wz kR © &Eim’f o RV MESNFT AL T BB Tk
1 2% Al R SR S F I ND~4.9 mgkg (F 411 5
mg/kg) ~ TPH : 30~897 mg/kg(¢ #/#%# 1,000 mg/kg)~ ? ¥ :ND~72 mg/kg
(F #]4% 2% 500 mg/kg) ~ ¢ ¥ :0.06~76 mg/kg(¢ #/# % 250 mg/kg); =
¥ ND~25 mg/kg (F 4142 500 mg/kg) o e Kk F > 51 o= gfid
B & RIE S 0 F C ND(g #1142 5 mg/kg) ~ TPH : 11~14.8 mg/kg(¢
#1#%% 1,000 mg/kg) » 7 F DND(E #1#-F 500 mg/kg) ~ ¢ F ¢ ND(E

& 250 mg/kg) ~ = : ND(¢ #1 ’Fﬂ—ﬁ 500 mg/kg) Eo1,2-2 & ¢ %
ND~0.422 mg/kg ("F? 1 %%.E 50 mg/kg) ~ = % ¥ 1 ND~0.085 mg/kg (¢ #]1%

# 100 mg/kg) ~ = & ¢ % : ND~0.032 mg/kg (¢ #1#5% 10 mg/kg) ~ &
% ND~1.73 mg/kg (¥ #1453 10 mg/kg) > #4074 /5 4 47 pl B35 5
ND o 5385 7 @ ? 05 "f CHCS AP v MR eBliE 2 fh o H AR en
PIE AR IRRIEE NDCP A BRIUE) > Flgt 0 235 Lee L300 o
2o

f o A R RIIE Pk > ABrple e TORER &Y BBIH B AR o
K ;{r;ﬁ B RAE B AL enigzE o G4t 7T B 2 R A B TR T
Bl s F CREREIRHB MR A 35 0d Rt 24D
10~35 mg/L 3 4v 173 2 2. ¢ c924~150mg/L > 175 % d = = {2 R
ERTR(FIFR <00 e [ - F PR AR FlA BFE M) B
B 40 5 1~3 B g 5 (9 10~1,000 B)(F] 5 v TREY R g k3 o M
AP LR ETAF N B RE C AP R TRP gl ﬁﬁ:&%ﬁﬁ)’
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‘a; FRTHEBHB O e(FicAPIELP D 2P L ERFER &
e OrER I A RIRT M) FAEAE L FIRTA L B iR
% VB et o BEo BEUSEARY FORFIRGE B F5 45k
BRTHE 25PN * FRMEFRARTRIEE -
B B G S
FWARTWMEFAY T F G RAHM GBI L M ER)
A HR BB SEARY TR R B SR E (DI AR R (E A
it AR A ER Y AR DL Tk MRARF LSS
Bz BFenbf &) Q) e Bl omuGh AR RH e 2 ey TR
Bl TR fRARTE R TR R R B AFR) Q)i e
GE@ LB S Haend 2 EFEF M 3 VNTF > § reehdered o
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AWML FABESRARER S ARRAARFRF T Loy &H L3
MR Z LA BEREMNENIRELRL B R AR EIE R T RT RS
FOATHEMELEFE) BIRERMAGLFAMRBEE  AEALT AL -

+ # 2 #t(landfarming) :

TIREHELEPREE G LR RS LB ERAM > BRI nE
BRI AER A DA RS Z A o RS

13 (soil) :
FHEEANERRAEZZHZELRORRRANE - [£75%])

3
B

o

1 32 /5 4 (soil contamination/soil pollution) :
FBEEADE - AVRREEINAN  RE IR ABELETH
BREFHRMEREEFREZE - [£75%]
132 75 3 2 A Ik #E(soil pollution monitoring standards) :
AN LRFRTAG B BT HET LEFRERNZF MR
Ao [ 25%])
13 /5 % & #)4Z # (soil pollution control standards) :
Bk EIRF R B RTRZ LB IFEEHRRE - [£75%]
132 75 4 #04 Jk #E(soil pollution remediation standards) :
/AN LRFREBRY > PTRIFRYRA - [25%]
+ 32 %35 1% #(permeability > k) :
IRELFELBEIRERA LB T H G LIE LK 51K
BREBBFERETHEMN - LENBEHRBK=K(u/0g)KEKAIEE
148 > hydrauhc conductivity > cm/sec ; & ¥b#F1%E 0 g/em-sec 5 p &
B glem’ s g 2 EFH Ak > cm/sec))(k 1 em?)(20CHE > u/pg=1.02
x 10” cm-sec) © —fx@m 5 » kk# 10°cm’ 8] 1322 F M & - 2k i
107%cm® » Ali@ AT R -
1 3% R 8% kB £ (soil vapor extraction » SVE)

HRBAEF A AXMEREERALRFT RN LER o E B
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L
iR A T R AT BT RBED T M EERAE LA
b BRFAENIKEENGETRE
2 F#%#% (molecular diffusion) :
R —FRHE BT RAR S T HAB& &5 MR L0 T R P
R T R FII L -
- #f1% F (partition coefficient > Kp) :
F VAL PR AR VE 8 R 3L $(q = KoC > q R B4 3 8 R ) P o i Y
BIHH 098 - CARME 69 FHIRAE) » SLiF R KRB 74T % RE

B RO B R o Ko VT AR 5 Je My £2 R AR 098 L IR i AR
82 HLAA o

/K 71 3£ # (hydrodynamic dispersion) :
MARIEHLAE A L5 T I AE R vl 5 67
7k 77 1% 1% # (hydraulic conductivity » K) :

XA & B HEAAR(Q=KIA » K=y /i(cm/sec)) » & F& KA LIEILE
bR LM R IR RIE R EEILEYTEH K
N IIEEEEE > AR LEEBFAM - — M E K X
107 cm/secy £ 3 B A FI A B ML 4 28 0 4T o
T 47V 3% 5% (feasibility test) :

TR A TR EAALIER EAET  EER TS TR
Do VAT FRPTARER R 6 REG H AT AL S R 09 & R AR T 3 HE o T AT
R — & k> GALER ARG RARR (IR ARAR)
HORE BB HAL 0B 353 5 T B35 ey B 5 X -

% MR 4% % (bioslurry) ¢
AR RSB G —REERRESRE AL 2R NEK %
Koy BRI ZIFRALIE TR R BRA - Ak
FBRR@ERE 0 ARIER pH~ BEEF X > RIREK A W H A
IR SRR MAKIEIR AR T AW R RSB -
A4 # 3k (biopiles) -
& Wk BT g X3RRI AL ST NERA LIS A
A EBEFFRMBAEMZIFRIER > MikBERFEHZ A -
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% ¥ 1@ R,7% (bioventing) :
& 3B RE TS RN FUEAF IR LR VAR B L3R P 2
WA E > MIR ST R AN RR R ERAEE Y EE R E
4 4y % 54 (bioremediation)

A A Mol A o AR R R e L3RRI T R P T ey ik
o BpR A MRS o T A A2 & A M 18R (biorestoration)

% 35 B % (biosparging)

AEMIEEE B ERABITAT RY > AREFT LT A A WS
FRPT 5 0 BUR X B8 Tk o RILMA IR A5 & 33 R 3% % (in-situ air
stripping) &, % &34 $y 4% 47 (air sparging) » v £ 2 £ F £ 7 & W35 B 3 47X
BRIEZ B EEIANTRMO

4 ek % (bioslurping)

A My dcie iR SRR A WROR R & —AEXE R B BRG] K kIR ST
BAER A WAL S R G e gL e T Gy r ik 2Rl
R S B R AR ] B R4 R o

4 &k ik £ (d[X]/dt, mg-cell-formed/L-day) :

B A B ) A A B AR 09 R AE A AE By B FEE -

RX = d[X)/dt = [X] 5 [X] 2 & T % £ M iR (mg-cell/L) -
4 K3k 2458 (1, mg-cell-formed/mg-cell-day) :

R AR A A R IG AR > Bp y=[d[X]/dt ]/ [X]- BfaE =
Y P A A RF ) P9 o AR R R BT ETIS Ae A & o

¥ b2 At 4k F (methanogenesis) :

ZRALE AR AR T & AMIERRZRAR TR 4 F it
1ER -

T 7k (groundwater) :
R AT A REAT A - [ £757k]
HuF 7k 75 4 (groundwater contamination/pollution) :

BT REMT  AMRBBLAN HEERY > AHEREF
Mgk EBRMEEAEFREZE - [15%]
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HuF 7k 75 4 B R Ak 4E (groundwater pollution monitoring standards) :
AT RT RTAR B 69 BT & F BATIT KT R BRI 275 %
iR o [25i%]
HuF K75 4 & )42 4 (groundwater pollution control standards) :
LR KT R BAL ) PIRTRZIT AT R ERRA - [ £77%]
Mo T R 5 e 204 3 48 (groundwater pollution remediation standards) :
WAAWT ARG RESBY > FETEIFRHRE - [L5%]
% #adh Ik A % (multi-phase extraction » MPE) :
TR R R BB TR~ R KRF T RAMESE T
A M ek ik Bp B # MPE ) — 4% -
4F S, 4 My #574 (aerobic bioremediation) :
R AR E AR B B R(O) BRI T THZHE © Flhoidh & im
F R R AR
H w5/ Kk B 1% B (organic carbon/water partition coefficient » K,) :

Koe= [ B2 E B0 LIBA BT PTRME5 M EC) / [ BALARE
RSP TR T R EC, ) R P CutRIARNN T LM IRE 5 Cot
EIRARG T RMRIE c KRR KT A BT R LIEAMRE LR R A
o B A%

A ##% 4 & (fraction of organic carbon > f,.) :

FIEF AT o — ki 0 LB FRE S F Sl
J’ii#@i&/?ﬂ:#@é’] /'Fﬁ'xi}ﬂi—i‘bxm %;i#h?‘ﬁ'fi?iraj ’ %%Eﬂ..i)&?xraa °

77 4= #1(contaminants/pollutants) :

AT HR IR R T RIFEZIIRME - ARt ®w - [£73
/fl(.mﬁ‘%iﬁiﬂ: /Elé/:l/?zt#hbﬁﬂhnw %L’fbﬁ#%/é\”r‘u %4B4F§$§‘
Bya yi,?;% & ~ ﬂbza’ég\é/\ %__)

B W 4 7K /& (unconfined/water table aquifer) :
AW aKERAERTRKRETHERRAA O TRBEHE -
F AR E(Ky) ¢
P R E ARG B EEE - E Ak E(RAAIE
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Fve BiRAR B 49 HAE) > 3 %45 Zatm-m’/mole -
SR Mt Ao RAR B R
S RA B (I Z R TH AW R THFHBEE)F RARBZ R
J& 5 B 7 9F 2 Hp 4 (abiotic) = & R R, £.1F F (reductive dechlorination) = &

Bz g RIFSM AR ELET > B E AR R S RA MDA
HEZXET MALARZRRBRAAA

F B/ K 5 B AR B(Koy)

Kow A8 H #75 Fe M e = A8 T 778 09 7R B8 (FF B3 BOK)Z M 6y oA
%0 BPKow= (S RMAEFEFORE )/ (FRWERTGIRE ) fik
&89 75 i 5 85 B Ko, A K 5 AR 369 M8 K 3 Al 8 1A
w IEAA IR BK G AR

34 B # (production well) :

WRHZERW BEAELELEZFEL AFTEERARTHE -
REMARA LT RIIT RIS A h b R IRIBIE - B R
BEN S MR TRIITRTABREABEN) » ATEHHT R
RAE R HT RIFLE ©

F#1 IR 4 7k & (confined aquifer) :
HRE ARG AIH —REERCR)ENFLE » ERTARZ L% -
EA F(injection well) :

EAFZEBY BRAELLEZER AFTEERRXLEHKE
FEERIBCHBRNZTET R ERBLEZIRIB(RABRE
W) R B WE % BIEAWTARE T s B8y x4
HFRKABERERN ML BN BIEANTRE Y AREBT KRGS 2
ZWPE S PERIHF RAL RIE R HT RIAE o

JE K x40 % B8 75 F= #r(Non-Aqueous-Phase Liquids » NAPLs) :
AR BRI BT RT R s HIRERBENET B BAET
5y PRI B 5y VAN AR T 2 da AR R ARG A B (]S R A 04 PR Y R 2,
HREH R R GFARRINE T -

FH JEKRIE AR & A5 4 4 (Dense Non-Aqueous-Phase Liquids * DNAPLSs) :
AR E K K89 NAPLs 75 44y » & LR BRI B AT

CW
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eiriaf
5 AKX K E » Bl i oA LR AR 69 B B (] e R AR 0 RALA MR A A
FOF A BN IR AR IR T e RIEAVE P 0 B — R AR
EITRE  HEATASL  BFRTREBKEREKE W B
WEREMANTARE T - F4#H  B& DNAPLs 54 %85 -
£.4b3% )& 4F A (oxidation-reduction reaction) :

FALE R R M H L AALE > mBREMFEME kXA - AR
RZKEFTECRGFTEMGLEOTBE  mEESEACRRKREGE T
FRRF U IERIRIE

AR89 55 2 K 18 (oxygen radius of influence) :

AABEFEHEIMBBIRAAMREHRRENERZ FE-EM
TRBIBAMGBENBELETRR A A I RATALLE
IR T 2 e R 4 s dfe -

5o = BUE P2 A #i(free products recovery system) ¢

E RS T R B R fado B 23R R eI R JERIE
WRRIET R > AR Tk o REBAFZREZ — 2 TH &%
BT RIR > ARAEBRFT BB EE -

3% 1B 1% ¥ (cell decay coefficient(mg-cell-decayed/mg-cell-day) - b) :

EAMEEARF P RAEYR A RR R RB ek S Bp F AR N

AHLEPHMAMYRREEEBMAEADZTYRE - TARE UL
0.04~0.06 » T Bk 3835459 4 0.01~0.04 -

A% 4E F (mounding effect) :
T KB B E R AR B R A LA Tk A
Ry R R B 0 TR R M B R A ey T RIS 5 et 5
ﬁ o
3,3 4 %4 (in-situ bioremediation) :

A RE TAR R AR TR B EAT(B e RIT R ) 0 B d T E
EEE B R R > LGk 00 BOR T H LA -

3,35 % 4 %534 (on-site bioremediation) :

A RS TR BT RN T R AT R NE (e TR L
3B) 0 R T RAL B/ R 0 A2 AR S ak GL ] e AR FEAE IS
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t i

=R A A R 1k (K, specific substrate utilization rate (mg-substrate-used/
mg-cell-day)) -
LA DGR P BALEE 09 A W 8 BAS B F 9 7T o A A A 84
RRXAHZ ok = /Y5 Unx BRAWEARRERE Y SMAEY
L3 R

A& IR H 78 & (minimum substrate concentration, mg/L > S;,) *

Smin BIE XA BGEFAM S B EARFRETEN > BORAKLET R
JE o ZEIRH R AR Smin 0 B A M R 3R R b PR A S R AN R AR v JE
FREIRE Ao BESK R R AN FERB KL

] 4 F 3% # (electron acceptors) :

AL AT RO RERFTEBERE T  mAGR
FHERAR ~ FRBRAR ~ RALARIFEMFAZEZTET - — &Mz  AAH
ARECEBBEETHELEARETAL - RAZRRELES T RIACA KT
FW(F e A B - RACLHF)ETEHELETHELAET > 0 ZRKE
JR GG ARRE

A4 4 48 % (phytoremediation) :

AR TR RFEIERITRYFTE RFEER
X JF ML B B T 3R P e A 4 04 71 = AT RR VG AR o PTRR 69 AR T KA &
BEAR SRS RERMMF -

s F, 2k 4y #24 (anoxic bioremediation) :

RERBARAEARLAGAFEN > AHBRBRNO)MEETHET
Ho AWM T EMMm T RIS FTEM T ERRAIR TR BAA
29 A 40 5 0 K (ol ) £ 48 IR 0 00 T AR 4 409

M % K A% B (yield(mg-cell-formed/mg-substrate used) > Y) :

B EZ oy IH A A WG AR AR o R R P AR R AR
AMEIAMEEL - AR —MKHE 03~06 0 MRAKELHN L
0.01~0.1 -

75 B % (solubility) -

IR R R T R IR KB — RS A TRERKRE
FRBLRAR > A B T AR L AR A R AR

225



& T4k 5 % (electron donors) :

B A R B b AT R A (R AT R 0 ot ~ NHL )ik R
LREHET > AT THEH -

Bk 8.2 9 %74 (anaerobic bioremediation) :

A R SRR FUR LK R TR b Bt g 0L
R B A E T AN ENES - A WG R B REIRITA 1R A
KA R (Flm L) &ETHELHE > AETRARZRRASEA

# A (interception well) :

J A ER 0 — A 0 2 A AT HLBRAE L o A ARAE SR AT R 8y e
(e An T > AT KNG mIIRIT LRI KX EATF
DAL B
%1% P R J& & (permeable reactive barrier » PRB) :

RHBERR B S T AN TRSTLE T X E— kK
BORERE > TR B RN FLEEG S 2 AL NI BEN - ¥ 55
M SR T B He oy A 0 B $ AR 0977 A EATR IE

E§ 8] #(monitoring well) :

EIHTRFEELTH BB RFEEN > ZERF R ER
o IR AT HARE FAC(RID M0y #AL) > R AR E BRI
VABSAIRAL ~ RE G o — R AABR B TRR TS & 2% FEM
L M o 3 B OAAE) BRI R (R332 3) 5 W R M B
Al B A KRB 3R 0y 36T R B o) — AL M3 F RARE (RA2) 8 4L % B 8y - B
B ey A AL BT - % 5 R0 b = B R (up-gradient wells) ~ 5 3 [H
% ¥z EL B H (side-gradient wells) ~ 75 2 ] & [B] P < EL B H (impacted
source wells) & 75 % Jk T 7% % EL 8] H(down-gradient wells) % 4 #& 7! &, -

E5 ) X, B 2K 3 /8 % (monitored natural attenuation » MNA) :
AARZIRIEF LIRIZT A RBEA ) —FE:842 5 JLBAZ TRV IRIEF
Sz EE > B8 BRARRE - Bk ARRIREZIEF A

FIRBIT RY Z AW ~ R BACEFRANG T R LR BEEEH
Ml TR BRI R A R AL

7 g, R (vapor pressure) :

HAURAIG L E M A G P A (B R AR T
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BFZRAABRY - wmRZMWELE—BEFOARRES | atm XARA
B AN AR 0 TS BF eI R M R AR o A RRST A AT
1575 et e — ORI P R HRE  RRBSH PP RTHT MK
WHIEAS o — R B F L K AR K 10%atm (0.25 mmHg~ 15°C )8 »
EACE XL i X R Xk

8 JE K 7548 % & 5 M (light non-aqueous-phase liquids » LNAPLs) :

RIS F KK 69 NAPLs 75 40 » % AR F|RBE > BA R
O AR B X k9 0 B A LR i\ébﬂ BE (1) dm B AR oY 8 i YRR 7
Fo o PRSI AR R R A T A EIEAE P 0 5 — Iy RIS IKIE N
TRz R EmBET T F ) BT KRBT > Bk LNAPLs /7 403 & -

BRI

F BB E e PR (R E AR AR FURER T R AE 0 BB B VAR 3G HE
BRI T EATHER » LRGSR - AT RAEMEER T
TABRTETREAZ  LTEFTEGUARLZ - LEATRELZ
PP AR5 3500 13RI B BB F 0 B VAMEF VTR LIRS > AR
VAL BREOEET > ARZ TR LB ERAERENDHTY B
VAR 275 Je ty 3T R B AR 7 09 IR K - BATAER » IO AT Bk R B B BT
Fe9 4 RmAJER o

% 4% £ #4 (mechanical dispersion) :

A& Bl & Hu T R0 IR A BRI KR 84 W 37 M (tortuosity) BT 1 ak 89 75
EEUEL w0 A
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