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DA AP T R A B EEAE(m)
D& T oL (miday)
D72 i AT A RS G2 A (day)
Dok 4@ % (mlday)

| 5ok ARF

N7 Tl

Fa VY 2 kA B Gl K 2% Tk (Slug Test) =

FORE o fEAe A AR ARFORY B T AEGER R KE N

X <

R S A A SN RV EAE AR N Sy
BRI B AR REFAH G o 20 Fas AR RET R

FEACPE T O L BRRE AR R RN L R DB E G

%5323 ARG HL kS BEREHF ocI

NE K A 1% 1% K AL E n
(m/sec)
K
FEE(RE) 10°~10° 0.01~0.2
X (ER) 10° ~ 107 0.01~0.2
Bt 10° ~5x10° 0.01~0.3
A ED) 10° ~5x10° 0.1~0.3
CEAC TN ED) 5%x10°~ 10" -
Y+ (Y H) 2x10%~10° 0.15~0.3
T 10°~ 107 0.2~0.35
MR L ~107 0.1~0.35
Py 10°~10" -
&R e 107~ 10” 0.1~0.4
HRER ORI 2 10%~10* 0.01~0.24
&3
WFARIETFTHLOELIEARZF L 1.3%x10° 0.01~0.2
WFRIETFH520525 AR 25+ 4.2x10° 0.01~0.2
WFARIETF 540545 R 25 LB 2.5x107 0.01~0.2

F L %R : Danish Environmental Protection Agency, “Guidelines on Remediation of Contaminated Sites”,
Environmental Guidelines No. 7,2002.
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n R
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KdZE _;{5'7
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He > L 173 Z5F s EedE(m)
V 15450 ﬁi%l%i & (m/day)

t iR HEE RS IEZ PR (day)
K k4 @3 % #c(m/day)

t ok 4 BE

n 3 oIt

R @ &% % #c(retardation factor)

pop - *3EF FH v £ (bulk density) (9/mL)
Kq @ 4 pe % #(distribution coefficient) (mL/g)
S 3% P Atk 2 kR (mglkg)

C 3%+ s T k7 2 k& (Mg/L)

@3 Padyas o ApRGETT LTI SNE
Ky =K, xf,. A 5-9
¢

Koc © 73 %4 2 5 a4 fie T dic(mL/Q)

for t 2 37 ot 7 B 0

E¥te ToREARAIERA DY MARY LG PSR
2% R A fe ko d 5.3.2-4 tm s 2 M WA S BV IR F e
GEE S LR EL SR SR B RY S L SRR ©
AW ERAEF S DL R > dok 53.2-5 %757 o
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FBRA g

I:Ei 2| 75—7}%‘5/}1 \@a’f‘?‘ Q%CKOC (ml—/g)
3 (Benzene) 8.30x10"
¥ 2 (Toluene) 3.00x10?
Z *(Ethylbenzene) 1.10x10°
— % % (Xylenes) 2.40x10°
g &4tz (Carbon tetrachloride) 1.10x107
#.% (Chlorobenzene) 3.30x10°
#.4% (Chloroform) 3.10x10"
1,4- = %&.%(1,4-Dichlorobenzene) 1.70x10°
1,1- = %, 2 %.(1,1-Dichloroethane) 3.00x 10"
1,2- = %, 2 %.(1,2-Dichloroethane) 1.40x10"
1,1- = &, ¢ %7 (1,1-Dichloroethylene) 6.50x10"
JIE-1,2- = %, 2 % (cis-1,2-Dichloroethylene) 4.90x10"
R.-1,2- = %, ¢ K (trans-1,2-Dichloroethylene) 5.90x10"
4 By (phenols) 1.46x10"
vg &, 2 % (Tetrachloroethylene) 3.64x10°
= & 2% (Trichloroethylene) 1.26x10°
#. ¥ (Vinyl chloride) 5.70x 10"

F 4L kR : Michael D. LaGrega Phillip L. Buckingham Jeffrey C. Evans and The Environmental Resources

Management Group, “Hazardous Waste Management”, International Editions 1994.

#5325 mfprt R BRIEH(ITHREEZ

B ak 4 A % By (texture) 4 3 A #ar 4 F e (foc)
Borden, Ontario 4 — P ) 0.0002
Gloucester, Ontario ) BT 0.0006
North bay, Ontario & B 0.00017
Chalk River, Ontario m— PRy 0.00023
Woolwich, Ontario tm B 0.00026
Cambridge, Ontario & 5p 0.00065
Rodney, Ontario tm BY 0.00102
Wildwood, Ontario P 0.00108
Palo Alto, Baylands By~ B 0.01
River Glatt, Switzerland B <0.000-0.01
Oconee River, Georgia B 0.0057
by £ 0.029
T 0.02
fmpy 0.0226

74 &k 1 4E 4% p Domenico and Scheartz, Physical and Chemical Hydrogeology, 2" ed., wiley, New York, p.506,

1998
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()3 B 3 0 B 64 BOK SRR » PTR 12K 145 3 K 531
% 5.5x10*m/sec ~ 3.9x10*m/sec ~ 2.4x10™* m/sec °
(C)EARERZRE 2L I EHFTHFRTFR F kAL B
SRS Bh YR A (ed 332)W g I n 4%

0.15~0.3 7 » @ H “74am 2 -k 4 B Gl K #F & F Rl E™ +

RAR e
(=)41* # ¥ %% ”EPA On-line Tools for Site Assessment Calculation’
i%%ﬂ%ﬁ&’?ﬁli’ﬁﬂfﬂf&%ﬁ¢&$ﬂ?@ﬁ

BT okok 4 3% 9 % 0.0014

(T)¥ T okim ¥
p )

L7 FATD 0 A3uok 4 @ E A i(K)P 5.5%10™ misec
I F(n)B~ 0.15 0 -k 4 B " B~ 0.0014 & »~ ;8 5-4 5 7 F 8 e

2

F
Tk 5 161.8m/year o

()A 4B hEdih
AR KNI E S RFAFT RS R AT LG

£ 4854 = = o

5-14



ERRRTATRAEER AR RN BEE MAMREE

54 @B R %GiIFR

B F,m%\ﬁ—’r'»fi FERLe 3 A RHI T METFREE b
Pl o RIEAR Fotiatk e o4 2 T2 R TORGE A F R R T
BRIy (RF2 3 S 1020092705%%»)yi@fﬂprﬁgg%%;; @
BEFRLFEFREL G TR ZLS RS MRS 28 %8 T
4 B L o

GEEARPEIL AR08 E T A LR STk R
LR R GRS o AT AP RP RIcPEFS AL AT ET A
FRve ~ RBTEE DGFAR e S HAEE 22 2 RS
RBLITF FHPE SN AL AR RERTHTEEFEN G -

BREER GITEREAT 0 FRRBREF I/EEIERZE TLFANE

GRS AR AR YR B 2L BN GG A oM
FEL b TREPSHERLGR ] 2 X EE 8 (B%
1030043165 %) |+ M EE b GIER | B2 A B LR ik e poh o A4
T ZE Tk R B CFFRAERCELR (BEFFH
1030097321 5.4 ) j» 3P & AW H i B o

\‘rﬂ
x?r'

5-15



EIEARIT RFEABMEESEI55]488] BRE RRRER T ERAEA

¥A3 REETZIESIF

6.1 5 58

HEFADELCPE > VA LIREEEL T2 953445 Ra > 4
TR AR L TR F T EIF AT R EARRGT L 2

PR TEEE > R B AL TR RGPV AR o AH ERREFREL (72
PR AT A B EP 4T o

611 MEHFEEL(E

4%5%Tkﬁwmﬁ@$ T EARF S A T8 A& g 1 (e
i"]”ﬁr’r’%‘g’: x$£ |5'—,;ﬁ;fi7 r'r"l—""—' T2 2 r&“é °E;ﬁ?’firrmz$%ﬁ'\
K3 EARR > 2HEE S AR S R TR E TG F LR
4l .

FPHEDEFECRE  EBEVEI ORI BEEIEAERT H
AR R RS T B BN B R
BEEHRAFTRREZFA - AP FABRM T -

(m)EFE&RFTE L T
BRI EA G REA S P T RS

R L AN EECEE R IRE IR SO IR S
O Ha R RBIER RS B BRARFR 4R R 5

(Z) & F B4R

PN

Y LA RBINEAIE D BE S B KRS
Pmd BT NP Ea R BARATA o B iTES
N R AR AR, 2§ FIA A AN e
HEABSE? L PRRERAEESR T2 § S ivEme

o




BT ARG RABAES A 157401 FoNE BRSEALERDMAE

(E )RR
REERRLTLIR P PR EEA R RIEZR R SR
feha o LR T L o AR > T TR T E
T ERET 0 LA PRETT RS ERRPN o R R A
£ gmw? BEARR BT AW £ E F T
L &% eff
2 E?ﬁ.ﬁﬁn%ﬁ
3. BtPpH
4. Fu L
5. RHSmEL
6. 1k FHhE
7. F BiLEL
8. #4735 B
9. Fir>
10. = #% 4 ﬁ
(z)g i FHrire s
BFHREHHEERNSE D o Ap fORFRE > BT RS
e AT RS FERRELSRICE Y o
(I)tR&F Bxis

%% Wﬁ4ﬁwﬁ~éﬁ2$mﬁ%£fﬂﬁﬁ F &

(7 )4 5 B &
;ﬁ%ﬁ&i&@’i%ﬁy1¢ﬁﬁﬁ’@ﬁ@ﬁ&m%

T T A RE T RS FEZO RS PR
B2 EEHE SN ek B R%R ST E 4L P T pI(NIEZ
PA101) -

(5 )P FHEA F 8 &
BB R 2 R iR BRE e X




ERRBRMTARFRAEEESFI55]487] BT RRRER T EREA

PFo Zd B A R BAMSAT A BB T2 R
FEERSFRL 0 TRLPIEATORET BIINEN - YR
oo INERkT TR A TR P REIFEA A RENF
 EHRBFRTFERIHEXE FRRAZEFREERNEHEXA
BHFEITE S JIE B RIFREEDNGT o
=~ WERHHHRaIT

B3R B TORREEES A2 A4k 0 Re g AR AR R

SRR RERBERSELES B3 FELp (NIEA-PALO2) 2 2 2. 3 54 »

LR R B RS T

(- )2 EHix

IEFHRITEL R RpEFEF L T2 EHEES 2 (NIEA

S102.63B) | £ T 2 3= i P (NIEA S103.61C) | «4p B 4
THERFIEHFEHFTE > § M3 ERIFHRTELR A4
B 6.11-1 #77% © Mjed RSB 2 (FEARA LR 4o

¢ B4 R AR R B MGPSTE
b ,
s | P e T T
PHBG ITE s BELEBRTEBHRAEIHRSTE
e Sl JREE & £0 - R £ 5l

© BRREFFRET REIERSAE
LA A

S N 3 2 =
7F’i\:‘}'ﬂ\f’é’ %&l/‘ IF

|4
-

Ed R P s BERzREEBFFEEERSL T
PR o B TE Nﬁwgg:@gﬁ

W 6.1.1-1 23/ iITEINERH

1 Fasidries B




BT ARG RABAES A 157401 FoNE BRSEALERDMAE

BEAR DI EH RS B ,:;Jc, FETLER R EE 8 1 GPS &

Bg® DGPS T g > ¥ FHEITHE
2. MBER I E

BB FARFEERFL (Fenh 1 4% ol 2
SIS TR BRI L SRR BR BRI A Y P RR IR
RO ERRE C BHERETE
3. I HEESHE

Hwiedrd EBEREIFR PRI T LEHFRBLIL 5 R
Ttk P &IPS % ‘ﬂiﬁiﬁﬁ%oiﬁﬁ%ﬁ%@@iﬁﬁ
SRR G R Tt R E 2 TR E Y g
ﬁﬁﬁﬁ&a%gﬁﬁﬁﬁ%ﬁi%ﬁéﬁﬁlﬁ’i%&ﬁ%
BRI ERK LD o
4, th&FA ERG

MR ENFERIE S, AN E PR E o EF BY > Tk
FESLPIFLAMAPRE R ZEFHRSFT RS
EUNBRETEMY o
5. firmﬁ T

NWEFERBHERREL > FEREFORSEE  THEIRE
Tkt o

(2)¥ T ok

PTORBRRIFERE GERFREFF L TT R BT kR
# = 2 (NIEA WI103.54B) | # i73 T kg1 iF o Tpl# 3 7ok
B ITEARL 40B 6.1.1-2 #7577 o 3 TR BR T EARS P o T o
1 Feslbefid B

FEETHR AR ISR AT B TR ER R BETR B A Y 0 TR T
RH SRR GE

BB F 10T

BEHFHRXFEFERERTE > ERE R grk g RFE
PR AR R kR o

3. HRE li‘gg’}’*i_




EREBHTRFEAEEES LT ER B SRR A

it

PR RERF R
\'—1 o

o2l ¥ ’i‘gaﬁ?ffiﬂ,%%z?/ﬂﬁfi‘%ﬁﬁ
=+
*

X

AR R BRI R TR K 4

l A\ 4
FHRBEHR G
FERER

BT Iﬁ_,};—lﬂ

T#
iR &

et
b
et
i

S B A

A 4

BTk RS
v

I e R

W 6.1.1-2 Epl# e ToREETEAE

4, K2 ivE
%%ﬁﬁm—
T*ﬁﬁ&&%,p
(D) EpE ArFE
%ir%

#

;é%:

Plb S Bl o

. /E'J H

44 it

A o
i

S

S o

LE AR RS

L3

P2 EAERE TR o

LH TR




BT RTRABMEE S F 5] 48] FonE RRGEATERSHA

%% smo

*  EiRlEH Uf?‘;“fié%\”%«#)ﬁ(— 3
FR)NFEFREFEGELI Y CER) Y LFER
(ﬁ ;;3_,];;_%_) ~ H ? poE s 2 7};@% sz RBREK
WS -

|

e REAFINEBEFAREREFREY o

o AMEBRY ITE2ZREEMRIE ke E(d ok 5o
RS BIRER AR KRR BT R
PH 3§ ~F BRI~ & ke -~k
Ff k%)

o AUUKEHA -

(3) & &

c BEREH - BRERBLFR -

s BRBLFRFEZSAFE  Rftgiioz kiz-

s HERSRT RS LA RTREES(CKE pH
“ETRBF CFCRRTECBRKTH
i %)

(4) BB F R4 i
T TER S B LE FRELERY > Bk F

T | 3T RGE S WL PE o R P AERTE o gt oh s 44
Akt 3 TRALBET FORR -

(D) kA EHZE D RIPETRY P RRSL BT
pe kg B opot 25 Limino g g sk 3 105
Bend KA > PR AR RR

(2 # g R REEFEF ARKEE 52 &P BINE(F kizg 3
HEFTRINEE) s F N Rz P gh(p ok i TR IREE) S
S LR A€ wkw@ﬁ’aﬁiA» Fs 2 i )
FF) o Rt A G EWA L RS AR e (
ﬁ%{ﬂﬂﬁﬁﬁﬁ%ﬁ%ﬁ’%ﬂ%?%ﬁﬁﬁfﬁi
Dk Rl o AR R 0 RIEERA R kP
FATHE B TR A o

-




I RIT RFEABEESFIET] 40 FRE BRRETRIERAEL

B)F M b B g g ki 5 R

(@%%%ﬁﬁ’ﬂ+ﬁ§ﬁ¢’£&ﬁ¢%%ﬁﬁ’Fﬁﬁ
BlEedka ke pH &~ ET R 2 RFERFRF - B
EHFH PP REH RT3 ~F P RRT =2 RR
PRBZAT KT B ~BHRFARZ TR X ivse
e gAY MR RA D Rk Sl BRI
Aok ppd s BHRFR 2 FERT G A DL YR
RHEERI I AN EFEBRF AR E LA
2 fEEHEEQEH = 02 ~ET AR = 3% 3 F =10% -
FrERTE=Z20mV) o

(5) I & E £ R 5 (& 4o @ﬁﬁ%"_#&iiﬁﬁﬂ S50 AR
15 g4 LW%7¢W- BRI ® - SORE S8k &

@ﬁ%4105@ﬂ%1ka74$$4§J e

(6) = Py * Rin~ERKF S8 FoRFEDFETE

TR R TR RO AT AR T

(7) &2 pF > =12 0.1~0.5 L/min i# Fa -k » ki85 478 1/8
B &L R R F P2 o Pk (Core sampling) & 4% 2
¥ kR AT BHMBEREE - FHRREEETLE
RIHR=Z R BB T g AU I g 2 R

-

—
oo
N
~
SO
ot
o
¥
|
A
>
oy
I%
iy
s
P
=
@H
i+
>

2 %

Foqargio =B kA2

(9) e # s pF > BRI PER T

TR R
FHEBRIAVNTABER > UaHEF E R LMz 5

(1) # g e JREREFSE 0 FERY MBS N
PR RS FATE KA BEETY RERE O RE
R A

(2) 4ord BoBh 8 dedk 0 BB MR B E R 2 G T
Tkt o FE Y EFAS A 2T 2T  ppH 2R




BT ARG RABAES A 157401 FoNE BRSEALERDMAE

HFRlg* 2 P nEFF o BL By G
¥R EFRR
(3) 4t o ki cndd oK Rk o Bl R =R S BfE
i AAFE PN ITERPER A IR E DT 0 adF
Bk 2 MR 0 B R PR SRR PR o
(4) BAodRthpF - e drdp R B 4p PP R o 30 i i 2 4 R &2
ho#hg 2 BBy S B E WA kR B R S -
FEAFH SRR 0 BE AR AL o
b FerfEsHd: 7 LU RRIED ¥ TRES
ERFVTRE A FME G B R B E >R R
BRI WROLEFP I BFDOEHEF CFDLE TR
P2 a2 pAgs o
6. & a EE R
PTORKREE T RIFAM BARFRPIAD 23 2R A
TAFIEFRSFER - F AN RIETER ¥ TkESET
LB T (4of CAUAR) @ ek P RS RS 0 R
3R kT RN A e TR R RER B AL
KR ERIR ERER FRE A Ao LB o BT LB
BAIEL - BREEIRRER -
BEEOREAEN TR EF ORI REEE L
ERORTRAEI RS EF I EEARSHEFEG > TRES
Gk w8 Y4 B R Y (4C) -
7-ﬁ&%%ﬁﬁ
SRIEEEERE S zﬁ“%*ﬁﬁ%%%ﬁ RS ;' I s S
AR TERRSEE L -
8. Btz
BTOkEERA XL TS 24 R

—

LS

6.12 RFEAH

d%&1ﬁ$$m§§%w%&1m;ﬁ;w,w@l“;;ﬂ
FEWP o I FLAFLIERT > EFIE S REEZ B TRFLHE K

(-mb
14
J.w;
=
(\x
et
et
.‘3‘1}




I RIT RFEABEESFIET] 40 FRE BRRETRIERAEL

wERESCREIEE S TORG A RBITORME B2 RIRE BT RS
4#%$£L’%+ﬁilﬁﬁﬁﬁﬁ*P’%i”“ﬂi'?%%$
’%ﬁ%ﬁﬁﬁom%—ﬁ%igﬁi%\%ﬁ£%T$ﬁ4#%$&&
A Rt - T EARL DI B N B A

BRIFHREIEE P TRGFAP BRI E > REFHRIEIRARE
KEZ P> ZZFR 0 NRBRITIRERT 2R ZE G A RBE R
Lt o KA RHPRABRR AT RESFT RELAPT C EHRS
A~ APREASNT R RESPTE S FeEP T 2 TR K% S
AR S (NIEA-PALOY) j» ¥ > e Fe ERAF 2 e 2R

>4 ThBEhEHRERYLE 2 24 < P (NIEA-PALO3) | » FEzatk &4 47
ﬁ%@ E (TE o

Pz R EE ETRE P RFRRE TSRS E LD
iE AP M AR 2 B T N TR A7 4 2 (http://www.niea.gov.tw/) Tt B AT
SgR T E 0 L RGET o

N

6211tk 2fFks §12

6.21 I (T
HEFEDRET AN AN LR 2RI EN 2 LA AR A

REEEAESL S HAL S NEP I d o

-~ TR PR

’ﬁ/\’[if’r\ﬁ§7 i%ﬁ—ﬁ%';ﬁiiw" I“wk@ ERES- %Km}%ﬂ‘*i?%ﬁ
1B F2ZFF o b4edE FY 1R~ R Y S E’iﬁ#@ﬁ%}‘ﬁia*
Fed s IRGKEFAE T SRR S RERSRAE

i A ﬁ ’ l:"—%*i?% ﬁéf’if’rﬁ‘l” ~ P %“ %, éb_F)\ ’ 1gf«,1;g_‘j,§_4 ﬁg}%ﬁa . B
FRAPE -ARERE A ERAFTRELRA S PM T
LA BT R MAIRSEA L IF2L T o

__‘.‘ﬁg{‘ Pé}év\

BypRBIZBFIPBAP F 2 22 e R B TORERE S E




BT ARG RABAES A 157401 FoNE BRSEALERDMAE

BIERE CRFERGRECEFLIRLSE LR UL R
BAEL TR GG RAERITL BR F ERRAR Pid LIE
BHEHEER  MHIAFRFEERAL SN EP T RALERAS
1EE P 2 kE

6.22 RIFTELT 22 FR

%«%Fﬁ:p% ﬁ l‘t"-ilFFbﬁ,\ ’ ,;‘ Eg;ﬁs,? FIIL - 1 'fi"z > oEa ,,_Hgf s
&,Fﬁd;lQ?K },m}%%*{lfi*{f’r7l ?g’i,)fi’ﬁ;ﬁ,i%l??ﬁ?‘:
BHAIE X 2R R T LI H WA - 25 A H1ER
g AR o A BIEP e o
- v BEFERRBLA

MIED G TEERZ RN FIRIFRE 21 FRE-F8
TEFRE o
v ARE2PRER

LR FF AN ERFT R RKT 2 E R
(http://toxiceric.epa.gov.tw) » #-i (7 & 141 F 4 ¢ T AR enpE g > 19
%%ﬁﬂgﬁﬁﬁﬁ’ﬁﬁzkﬁﬁﬁﬁﬁ’?AéA\BwbDE
E'&i%\z,ézﬂib‘ A "UF}-\'—'Eiﬁ\}&P}‘PE ¥ - ?I«—ﬁi/z‘]}hﬁ:
émfy°ii%ﬁ?ﬂ”ﬁﬁ%ﬁ_%ﬂnjﬁr&ﬁ%%ﬁ%@[l&,
THRAIIEPR > s it b B HR B R E > B B Fad B iRE
i P bt AEERALFANRTRY KR A ]

Iy

() BePa1 PR T BRRBA AT FRENYEWL 2 JRE ¢
& FREPE T FARAL ~ Rl § eieT o

(C)LE e FrieL 2 o

(2) T o] 2B Al AR crdiit g o doB d B 1 (P 28k o

(m)% 2P A RPFHRYEDH T

g
|
N
=
oy
>
),

() %A Aty 5 5 4o 2y o

S MHEEIXHWE - 254 F1ER




ERERHTARFTLEAEEESHI55 48] FRE BRRETRIERAEL

(m)B A3
1. #gL* TR L4
2. FER il T EF AR T
3. BHEITERLS ’@/%/’D%i
4, FHZ ) A1 TRPMAATE PL
5. RALPFRAT L X 4k A
6. Hi v i ERBAEERL G A
()as+=mi3
1. ?A\lf%%@ 3 25 A F B i*%;,gggwﬁlvﬁwré‘;ﬁf
2. *iFhE 5 A BREY RATFHEZEEY S EFR R - &

o oA W N

ES
B - R
Eu v a4 A A85ER

4Wm¢‘%@#%ﬂ«‘%%%%%£ﬁ B A SE A
VERFECRE T I X 2 ZAMAR TR A%
LRSS R

VEARFECRERF I 2FELZHEPCR PR O RE
A RRE2ZERGE B AR 2w 1% >

VARGE SRR LR A R EREFR 2 ITER A
FIER e SR A R A B AilAe - o qp A 4
AgI2Mrzs 2 REs Ml P aRFERfE%

=\

@\




BT RTRABMEE S F 5] 48] FonE RRGEATERSHA

o
e R G ‘%Wﬁ~ggﬁﬂﬁiég’ﬁ
RELGRL 2FLRE 2% o &
B2 RELRFELIFAL-F2FTREAFTEE(LY TR
http://www.iosh.gov.tw) » #$t & 3 31 2 & & 3% o

L g
F

6.2.3 ?%%%%%

S RARRRALERE T 2 B
= ?'u@%/ﬁ‘ﬁiéﬁzﬁ pa%(/ﬁéﬁ*{%’_ ir & ﬁ,\gg—gi)%:;,\;l%lg)
L ?xtu[@i%—é‘l—%—iﬁ}/ﬁ °




LM R KT H A BN A A3 0] 5 & R

34 @ e

1. Agency for Toxic Substances and Disease Registry,

http://www.atsdr.cdc.gov/
2. ASTM E1527-00 Standard Practice for Environmental Site Assessments :

Phase | Environmental Site Assessment Process

3. ASTM E1903-97 Standard Guide for Environmental Site Assessments :

Phase Il Environmental Site Assessment Process

4. ASTM, E1689-95 Developing Conceptual Site Models for Contaminated
Sites, 2003

5. Danish Environmental Protection Agency, “Guidelines on Remediation of

Contaminated Sites”, Environmental Guidelines No. 7.2002.

6. Domenico and Scheartz (1998) Physical and Chemical Hydrogeology, 2nd
ed., wiley, New York, p.506, 1998

7. EUGRIS, 2010. Site Investigation: Conceptual Site  Model,

http://www.eugris.info/index.asp.

8. ITRC, Technical and Regulatory Guidance for the Triad Approach: A New

Paradigm for Environmental Project Management, 2003a

9. Michael D. LaGrega Phillip L. Buckingham Jeffrey C. Evans and The
Environmental Resources Management Group, “Hazardous Waste

Management”, International Editions 1994.

10.New Jersey Department of Environmental Protection (2011) Technical
Guidance for Preparation and Submission of a Conceptual Site Model

11.The Network for Industrially Contaminated Land in Europe (NICOLE),
Report of the NICOLE Workshops: Data Acquisition for a Good Conceptual
Site Model, May 2006

12. USEPA, Innovations in Site Characterization Case Study: The Role of a

»
1
-



BRI KT A B E 4 #4955 dan] 5% Xk

13.
14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24,

25.

Conceptual Site Model for Expedited Site Characterization Using the Triad
Approach at the Poudre River Site, Fort Collins, Colorado, EPA
542-R-06-007, 2006a

TR L F % kg % F A http//www.cwb.gov.tw/V7/index.htm
7 or e O ¥ o0 2 2 o T R F OO I™OK

http://sgw.epa.gov.tw/SGM/Anonymous/SgmLogin.aspx

7ol BB F 0 o2 R BR B RKFE R T R
http://wq.epa.gov.tw/Code/?Languages=

T rchuk % 0 B RE FEIRE F R > http://living.epa.gov.tw/
ARl B g F I ME W TRV OREZL KRS AR ATTE 5
a‘% 51 » EPA-25-111-05B-2015-004 - 2015

AT R F o 2 2 B TR RE KRR LR TR S
a‘% 51 » EPA-25-111-06B-2015-004 - 2015

Frtlap B Rk F 2|2 P TRF LSRR LIFREEFITEL
%% 4 3% 1030097321 554 - 2014

Tl % 0 J R B TRFASREER G TG 2 0 2014
TR FEF I EE2 TS LI RNBEPLTEEERL R
FREERY EA®I03 A5 26 pkF 2+ F % 1030043165 5502014
FIRCfae B R % 0 I 32 2 T RFAELE P AR £ 20 3
PR LER - £ F % 09900024211 55 - 2010

FRBRR FEF 2 ME E TR AR DS R L G
Ty > ¢ AR 102 £ 10 * 31 p 7ocfakB wEF R EF 2
1020092705 5.4 > 2013

Gl B W F 22 3 TR WK EZRAPRMS AR 2 4
FEA A AR SRFITEH LT L > 2008

TR B Y 2 E R TORB AL BATE ST 48
EPA-25-111-05B-2015-002 - 2015

»
1
N



IR RO T KT AR E S F T A 52 ik

26.

217.

28.

29.

30.
31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

FRcRTR R R F 0 2R TR S AT E S 450
EPA-25-111-06B-2015-002 » 2015

ARk ks 2 I B TREERFANE TEF T
EPA-25-111-05B-2015-003 » 015

TR B Y P 2 A B T RE A RSB A EILTTE ST 450
EPA-25-111-06B-2015-003 » 015

TR FEF I A TR A BB R BERTSLPF S L5
Z A NG~ A I REE 2 FE LT L p 5 2009

(EEASER: X Wi BARAFTFEHRELZ P 'F"q"-? 2 PEiE
FRIA B REE S IES LT REE, Y FA K 100 £ 1 31 p

ARk REF R F 2 3 % 1000008485 54 - 2011
AR W F o RS A E IR Y FARI100£ 10 31 p A
FelTkE RE SR F 4 F % 1000008495 &4 > 2011

Frclalr i ik F o » TR RFERY R EFERA > ¢ FAF 102
#1297 25 p % 4 3 % 1020112290 % £ » 2013
ﬁﬁ%&ﬁ%g%,%T¢ﬁ4ﬁ%ﬂﬁ’a§%@1w&12818
PiArcaTksy R R F 3 3% 1020109443 &2 5 2013

AR i F 0w TR A F AR ¢ AR 102 £ 12 ¢ 18
Py B %F 4 35 1020109478 84 » 2013

FRlaE W *&émﬁﬂmﬁi%@&ém;ﬁﬂ’m%
FRCRR B Rl F o o SR RS ANEE A sy FELp
2006

Froledk B ik ¥ o0 SRR R B A R R L £
» 2006

FrlahE FEF BEH L IR 2 TR AN AR E SRS

4}11

AR WEF 0 BB FTAHE 2k http://edb.epa.gov.tw/

»
.
w



BRI KT A B E 4 #4955 dan] 5% Xk

41, T rcta e B R ¥ 0 BB & % ©1 0 http://www.niea.gov.tw/

42. Frcia T B R F 0 R H&K T 2 R % > NIEAS102.63B(¢ #
AR 104 £ 20 2 pRFRF S 1040009426 %) - 2015

43. 17 etk B R R 0 TRB R T 2 AR RIS 2 LR - NIEA S103.61C (
P EAR 98 £ 10 7 12 pRFHKRF F 0980092514B )

44. F e R B Rk ¥ 0 B SEK T E R B ToREE S 2 0 NIEA
W10354B(* =% 99 & 5 ' 14 p % ¥+ % 0990041320 %) -
2010 -

45. fFFcla TR R R o BB e T RB IR SH E 2 K3 (FE4p5]1 P NIEZ
PA102(3% % # % % 0930087470 5%.)

46. (T IR BB REF  RBERERT BB &R SF AR GET4H5
NIEA-PA104 (3 ¥ & + % 0930087470 3.)

AT, F BRI R F o TR RS RS ST FE 2 R > NIEZ
PA101 (% & 3 % 0930087470 %)

-

48. FFcIATR B REF 0 RB W% T BB KHRBEAWLG 2 44y
NIEA-PA103(% ¥ #& % 0930087470 %.)

49.47 I B OB % K ¥ F ¢4 e 0 & T OF oM R
http://flora2.epa.gov.tw/_ToxicWeb/ToxicUC4/database.aspx

50.% # " F b 2 BMEX 2L AL TP T X 2F R A
http://ghs.osha.gov.tw/CHT/intro/search.aspx

BlLyg v d & » FRA & » FEREELE LA A
http://gis.moeacgs.gov.tw/gwh/gsb97-1/sys8/index.cfm

-

b2 A ¢ ok A1 F o B 0 OF W OF RO oo o

http://gic.wra.gov.tw/gic/G1S/JS/MainJs.aspx

»
1
ESN



FIERHT KT EFAEME
S H 35 5] 4 R
(FHA2)

i pR 4y 0 RUE 104 48 A
BB ATRIRIRIBERES
EPA-25-111-05B-2015-001



11

1.2

1.3
1.4

1.5

M B

A

P IRIF IR oottt -1
L1L B B o e -1
112 B3 T i e -7
113 B A B e "t+-18
114 B BRI oo Ht-22
115 2 P EE IR et Hg-25

® :}%‘F_‘ N ettt e ——— ¥t-34
121 B 2 Bt r}-36
122 33 F BB oo Fi4-42
123 B T oREREE e Hg-44
124 2 BEFRER oot "+-49
125 B R ILE R AEI oo 4-53
126 R 5 HEFE o “i}-58

LTAL  BIRE o i+-66
142 NUEHEF B REET BB e 4-69
143 BB F A TR o %-74
TA4  F 3315 H K e Hi4-81
145 &1 B B E o i+-86
146 SPRFAE B T R BRI Fi$-91

R - OO "4-96
151 2Md i *it-96
152 H B B IBIZEIE oot *4-100
(ST T 15 = OO 4-106



1.6 A (O f+-108

1.7 HF DN XERFLBLFTR oo, *$-110
1.8 FRY BRI EEIT . "-117
181 FFHEAIRIF AP T R oo -117
1823 B Z KRBt E A F P8 H-121



B 1.1.1-1
B 1.1.1-2
B 1.1.1-3
Bl 1.1.1-4
Bl 1.1.1-5
B 1.1.1-6
Bl 1.1.2-1
Rl 1.1.2-2
B 1.1.2-3
Rl 1.1.2-4
Bl 1.1.2-5
B 1.1.2-6
Bl 1.1.3-1
Rl 1.1.3-2
B 1.14-1
Bl 1.1.5-1
Rl 1.1.5-2
& 1.1.5-3
Bl 1.1.5-4
Bl 1.1.5-5
B 1.2.1-1
Bl 1.2.1-2
Bl 1.2.1-3
B 1.2.2-1
B 1.2.3-1
B 1.2.3-2
Bl 1.2.4-1
B 1.2.5-1

A
BB FEZ B -1
BEAE R A 7172 B T R BBl "it-3
VIR ]2 - TR B2 T S PEE AR e, "it-4
AR AEEEFZE RIS T R B e *+-5
SERFAR TRV BT R B e, *+-6
B 4 8 R ]2 P T R BBl *+-6
T i Y N -3 DO -9
TRAAE B AT M B(E A Davis & Annan 0 1989) .............. "+-10
TRIEF B FRATA A B A e Hi-11
TREAEF BRI A S FTHIFRM BB, "i-11
F T A IT R Bl "it-14
B T ETAER AT R F e, "t-16
EM I 75 B Bl oo "it-19
EM 25 “F B30 5T 2 BBl oo '#$-20
Fr b BB TF 2E 35 BT R BB o "$-23
FEL PR BIEE Bl "4-29
e L ki AN | "4-30
Bl 25 2 5B 2 Bl oo #$-30
Bt B A B 2 %R R Bl "t-31
BEt 5 F A B2 G 02 5B R BBl oo #-31
ERNEERE B AT E L *$-36
HEF rRBFRE LT LB, *$-38
HEE FAZ LA B e, H-41
PRT 23 Tpd 7 MRS A A EFHY Bl "4-43

HPENEIL 2 T RTEREET LB o f
B2 ERZEBHT LB, &
E R HAE AT D B ‘
TAMT BB LB, f



B 1.2.5-2
Rl 1.2.5-3
B 1.2.5-4
B 1.2.5-5
® 1.2.6-1
® 1.3-1

B 1.4.1-1
Bl 1.4.2-1
B 1.4.3-1
B 1.4.3-2
l 1.4.4-1
B 1.4.4-2
B 1.4.5-1
Rl 1.4.5-2
& 1.4.6-1
& 1.4.6-2
Rl 1.4.6-3
& 1.4.6-4
B 1.5.1-1
Bl 1.7-1

® 1.7-2

® 1.7-3

Bl 1.7-4

® 1.7-5

® 1.7-6

B 1.8.1-1
& 1.8.1-2
) 1.8.1-3
® 1.8.1-4
R 1.8.2-1
& 1.8.2-2

RARBET AT » T

R L
£ A RIS T ~ iRk TR S,
£ A HEC FAHE S

MIP £ LIF & g #f S
IHEFHMTEERBZEZE .
LA FRPRE s

L A e FID/PID W R % e,

................................................... fi+-54
................................................... fit-55
................................................... fit-57
................................................... fit-57

£ A1 g 2 F AR A AT R AT B s fi}-75

LA N F AT R
LIF #ef 47 & Bl
LA LIF BRI BIH
HaloProbe 2. & B L] ..............
HaloProbe z_ 2t 8.3 & B..............
IR NARE A Ak Bl
fbag;tmﬁga%_ﬁ BB,
R ARE KB AR
AOENARE X ERER Y B

Friedel-Crafts alkylation ~ J& 51

BF A PR Xray MR A 4
FEEE R
XRFEFEBIRIE e,
£ S X SA Y kR R L
XRF &% % Gl (@] o,
XRF B&* 0| R~ 78 ............
LY F AR AT R
LN FARA AT RA A B
R S RS D
P F AL R R
DPP 458 1% 77 & B covvvvveeennnes

................................................ -112

................................................ 118

................................................ f+-120

DPIL 22 DPST #7ip] # 2. K B B33 JF 8 oo i-125

v



s

1~

*

S

~

%

S

~

%

S

T~

%

S

S

1.1.2-1
1.15-1
1.1.5-2

. 1.1.5-3

1.2.1-1
1.2.4-1

. 1.3-1
7 1.3-2

1.3-3

. 1.4.2-1

1.4.3-1
1.4.3-2

. 1.6-1
. 1.7-1

FOL A TRP T PR A BT e, H$-26
B TEYRETREIHRET ZFFEERT R *$-32
Pl R AR F 2 A RRBE T EE e Hit-32
ERIET AP EDEZ R R, *4-40
FHFAE S EET 2B F R s #$-51
FHFRAEE T BB e $-62
MR = AP U s $-62
FIR 8 52 F TR e H$-62
FID/PID % [ 1 {57 2 2. 0L B -73
THF AR AT RDEH 2 A ST i, "+-79
TBF AR AT RIZ T s "$-81
P BB BRI IR IR e #$-109
XRF £ £ 45 3 AR 4 54 EREFF1EE '$-115



EHRAT AT EABEESLF 5 LA fit f B ik o 4 4 i

F i IR-J%‘P‘ v’* ﬁ%lil{b'

1.1 ¥ Ppm

111 ¥ gre

¥ % 12 (Resistivity Image Profiling Method, RIP) 2 & iz g3 & c97 12
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(1) BT 28T Rin b4 -

(L) AR SRR b RIER B G FRR)FL TIF o

(=) SRIFFRFACFLILFF L PR BFLTZF o v & @
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SRR T B R BAT AR N2
B BER A BET A keE

(=) TFRE

—HRR O AT RBEER L mFE R B
TRERRA PP ATHTF T A2 BRI 455
% % 7 /n(Conductivity current) 2 = # & /= (Displacement current)
1. BEF -

pd TF ARSI THE > REALBETH B BED
mwma e L PN 112145

J.=oE % 1.1.2-1

o - ¥ % & (Conductivity)
E @ % #-(Electric field intensity)
2. = mn
EHRIRNA D AR F A RES F (AR )X 3
T Heniv* > H 3§ % & (Electric flux density) D » ¥ 12 5% 1.1.2-2

# 9
D=¢E X11.2-2
Hiepdmga(o), st 1.1.2-3 457
J, =dD/dt = &dE / dt £ 1.1.2-3
BETEHAT) RS
J=J.+J, =(c+ jwe)E 7 1.1.2-4
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By
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O:%Tm%AE OIBTIABAE O BETIATA

W 112-1 EFETARAMGE
(Z) M AFP 2 TREAFE

Ay

1 SRS STRE SIS S E S
B B S PN A AT
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Pel _o __4 i 1.1.2-5
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%
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¥l ¥ N 1126 k47 ¢
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K : 4 & ¥ #(Dielectric constant)
c : =k :# (Velocity of light) » =
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& - 2R R (4T i)

éji;?zf 10-3,000 MHz # Rl p & B 5 - ¥ #c0 3 FI L2 HE
FORA G TR TR KPP SR AR
SRELFRP c AFFHEAFTN TV EKRE > 3HETR)
AT HRES FRFD BUAFESF RS 0 T E E R
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"J

102 —
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3)% _ 10 / /
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(=) F 2k
EEBAAAF A w 4K B s H R st td(Reflection
coefficient) “R” » @ & 4r;% 1.1.2-8 #7177
\/ \/ 7 1.1.2-8
K : %%%?Aév’#ﬂ%%?f#ﬁx
Kot 4 17 B sotp 41 T ¥ i
d (1.1.2-8);“? TR BA GRS AT € R A

WA oRETAETERRR Y 2 L1221 AW AP T2 T £f¢~‘ .
ﬁ%ﬁﬁfﬁn BREOVIEZEH FENREI VTR 2 RLPIA
% 1121 %84 ?*m“;*, el S :°d
AF i T e % O (Ohm-m) AE¥k K # B (m/ns)
TR0 10°~10’ 3~6 0.1~0.122
b fe s ki 10*°~10* 20~30 0.067~0.055
7 10°~10° 5~30 0.134~0.055
T 10~10° 5~15 0.134~0.077
b e g kAR 1~10 5~40 0.134~0.047
. 50~100 30 0.055
Tl 200 15 0.077
o 1000 7 0.113
FeR A 7100 3 0.173
BRI A 150 25 0.06
Tt A g 9100 3 0.173
R4 500 19 0.069
Fia T 3700 2 0.021
RAEL A 20 15 0.077
IR 25 6 0.122
T 10° 7 0.113
BT E 40 4~8 0.15~0.106
B R 100 8 0.106
TR 10°~10° 4~6 0.15~0.122
RN 30~10" 81 0.033
kit K 10°~10° 4~8 0.15~0.106
it 2 10°~10° 1 0.3
7k 10°~10° 3~4 0.173~0.15
kiR R 0.1~1 6~11 0.09~0.12
B3 PR 1 0.3

(4% p 1§ %(1998)#2 :x p Davis and Annan, 1989 - Ulriksen 1982)
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B TESRY) -

b d R E TR ERFTER T Pl ok B e e
ETR2ZBFERS ¥ T RE@F7 0 PAEDET R AT F 5
ZV B g T ok o SEIY R R, BF R ERIBE S VLR
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£ 1314 F Weg ™ RAY

i W AEE
A EFR > 0.5 mm Hg
A2 3P EE >0.1
2 E AL N ECR < 80%
P BL2 fE i 23 Ak
% 1323 FH - 305
v o v oniie| mem | STIFE
T HEar=| kP BRRE| BZFE i log
wte et |7 E | mg) | @m) | GRS | kow@)
Benzene 6.50 78.11 |1780 1.25x10-1 |2.25x10-1 2.13
Toluene 7.58 92.13 |515 3.75x10-2 |2.74x10-1 2.69
Ethylbenzene 8.50 106.2 |152 1.25x10-2 |3.58x10-1 3.13
m-Xylene 8.60 106.2 |160 1.09x10-2 |2.95x10-1 3.20
p-Xylene 8.61 106.2 |215 1.15x10-2 |2.33x10-1 3.18
0-Xylene 8.81 106.2 |220 1.15x10-2 |2.28x10-1 3.15
Styrene 8.83 104.14 |300 7.90x10-3 |1.23x10-1 3.05
Isopropylbenzene 9.13 120.2 |50 3.75x10-2 |5.92x10-1 3.63
n-Propylbenzene 9.47 120.2 |52 4.44x10-3 |4.20x10-1 3.69
1-Methyl-3-ethylbenzene 9.55 120.2 3.86x10-3 3.63
1-Methyl-4-ethylbenzene 9.57 120.2 |95 3.90x10-3 |2.02x10-1 3.63
1,3,5-Trimethylbenzene 9.62 120.2 |50 3.21x10-3 |3.15x10-1 3.58
1-Methyl-2-ethylbenzene 9.71 120.2 |75 3.26x10-3 |2.14x10-1 3.63
1,3,4-Trimethylbenzene 9.84 120.2 |57 2.66x10-3 [2.30x10-1 3.60
t-Butylbenzene 9.84 134.22 |30 2.82x10-3 [5.17x10-1 411
Isobutylbenzene 9.96 134.22 |10.1 2.47x10-3 |1.34 4.01
sec-Butylbenzene 9.98 134.22 |17 2.37x10-3 |7.63x10-1 4.10
1,2,3-Trimethylbenzene 10.06 120.2 |70 1.97x10-3 |1.38x10-1 3.55
1-Methyl-3-isopropylbenzene|10.09 4.10
1-Methyl-4-isopropylbenzene|10.13 134.22 |34 2.01x10-3 [3.25x10-1 4.10
1,3-Diethylbenzene 10.40 410
1,4-Diethylbenzene 10.46 410
DLAPEY B2 DR EE A B 2Ky, I F Rk Y A e ik
% 133@P i SEF R
b & iR
92 & 451 e
95 mALA 258 — 774 mm-Hg
98 41 i
B 4 b oo
o i j 2 mm-Hg @ 20°C
ZrL 0.2 mm-Hg @ 20°C
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BIRR Y TR R R IR T LRSS N AT
RE - ZFERREAATL -

(5) REEE IR EBRT 1 TR G AT s Y BERE

BRTERE -R*YEHEE 1A A B X 22 T X 28

o FE T SRS > FR B SR T B 240k

B> EAMTRFRARER - FFRLGAE 2 THPFTH
sy gt

14 BFF 85 A4

141 RIRE
BB %P”ﬂ$wﬁw RV &GI8 a ey Rl BER G
BRI H R A | hX 230G A E NE R TR - T RS

B RE 2 & > BT T Y (Lower Explosive Level, LEL)# *RF + *2(Upper
Explosive Level, UEL) #_% 2. - UEL #2 LEL %125 § @ “BF a5 #(2 2 w
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FUOR)TMEF R AR T FERANY TR JEFV R FER
M LEL > FF AL ERA 2 7% § 33 UELRIFF A2 EER 7
w7k o — HOpR E (Combustible gas indicator, C.G.1.) £ #l 4 [l = 0~100%

LEL’rTvlFF'Lf”?F?‘p«L;i'xéﬂLEng_’leHzm}. n 11% @ 3§ 5 4%

- v R
MR 2R 38 F R ﬂzﬁ'UﬂZ:F’]é’JfX# &8 P A R AR
I —HERAABSHR * RF ARSI B @3

(1) % iR &R (solid-state sensor) : B 3 > 1970 & % » H J 37 & 4
A EORFMN- AR BB ANV URRFRRER S K
ppm I 100% LEL 12 } g W4 g2 3 1 5 48 o I8 eh T i o B
© v R 150 fm b g My o HRF AR B 2 &
FHFELF 10 E L o

(2) 843 kR 7% (catalytic bead sensor) @ Wit * 3t F PR B
B0 WF JER £ 1,000 ppmV I % LEL H42 R o
AR EHPTRALOF BT LF o 2

vEARBE R AT G e g—‘:’i’ﬁﬂﬁfi—ﬁ )f%%

MR oA REY EREIEASF > RIEEZAF 0 L id £
RBAEBEBRERMAEFAE2FarERAEA Ig'f\—"if« BER - &8
BATE L PNRBRE Y 2 (RSN o 2 AR R S L I
tEspBEdusTas it BTEEE R s AR HI M
I o TR B ERL R £

(3) = *®Epg%E (electrochemical sensor) : & * 1950 # + F * 3+ F
FOERGDT R > RADR TER LT ER 10 Hfd by 4o
EAHETFHIAERORR R LT Mo R kBN Bk
&ww%#§a,gm%$”%méﬁiﬂﬂo

-~ i RS

AHR 25 3E I RURE AT AR 0 PTAF I BAR B — 42 A MARAR 0 PR —

% A FAEREZL T2 EEER  EREACELERM

B BIF A H AT - AL RIEIR IR LB R 2 £ R

(\x,
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EIEBHT ARG FAEMEESH IG5 48] FEAE B35 bk o A H A

1 A W FEAE SR PT BB 2 R B2 18 A N il R R M Ak e
= RAFE
AR R LT ERDBAEAZIFTREMNRE  mEANAMAE % o0k

() % ® 7 W -

T HAAAMAE R B 8y 0 BT AT 7 48R (8 1.4.1-1) ¢
() mE#F A -
(C)F=®E LA

(2) RFFHES -

F AL kiR : Rae Systems (http://www.raesystems.com)

W 1.4.1-1 £ ) erpRE
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o~ ITEARA
BB AMEELEHREIIEFTPZERANERE  LEkLs
m@$~w%%ﬁ%%?@&ﬁ§zl%mﬁ‘%ﬁﬁﬁﬁwwlﬂ
14 45 o0 S8 - B VA Fo Al AT SR A I RBEIFRIBEHF AR -
m%$¢z%%ﬁAMAm ﬂ%ﬁAmﬁ%ﬁﬁ%ﬁoiﬁi
BY IRARHE R T AR A By X3k 7 X 0 A2 B & A0 HR 25 5 35 3k A7 18 094k
ABE#) EEKRBERRERE  HERAAhRHFEZ B Bl
JERIB B E B XA IR T % -
N A L

Iy

FRR S E oA % 0 B GHTTE 0 12075 F 3500k
RHEREZERM T BHEFVNZABRBREFSEE > BRNRAR
BAEGHHEWHL0E LT > Bt % sy e 23 RBRA S A
X R FEABABREI N ARARLTEARS

S~ 1A R TR
() BIRBHTFRFMT 2 L5 ERE T EE R ARG S
FTHEZ GBI ED o
(Z) $o2 B bR B AR A2 2 3 F B > FEHRMBRES
GREE AR R SR E S

S LT ENc) T2

dﬂ ii{ﬁ; '%gi'%’\;_‘?i ééi— %:’% T R e oo B /’J— miﬁiﬂ:t:b /,E"J /ﬁﬁ & Fﬁjﬂ:ﬂl{
IEABEIMERRGRTLGN > FRARRBE IR RGZIERT
WATHA A BLTIE > BAZ AR RARVRIRE Mtz L3875 FKT -

142 ‘'aigs gk fpl%
- Rm

48 4 #4 7,52 (Total Organic Vapor, TOV) &y 57 7 i 7T VA A1k & P
By MAE ML S o BER T AR A 0T LA E > 12 8% 5 5]
RS o —RPTE R RBI B A RAE L R IGEET RS
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(Flame lonization Detector, FID) ¥z 3¢ #& -+ 18 A] % (Photolonization
Detector, PID) -

KM oETAAR B ARA QKA MAMETIL BdhadikT
i ¥ p 08 8 (R & 1R 33 RFE 3%, instrument response) 2% & P by dE S
A& ik o A IE YL g AR # B A% Am AR o KIGEE TR B H K 5 &y
A AR E A R RG> LIS By ok (3R A 42) 5 AL 4 5l
BB B AZEASMIL T TR R aiLethey ks i s o K
Y df AR B —MREF R T I EATALIE

T AR 55 B R AL R R I R B O AL E R AR TIL A AR o o

FID —4

BT AAA S

R BRIER TSP A A TN o &

0 TAER LA A A — ffﬁ’fb/\#ﬁ]ﬁl‘ﬂﬁ%‘#/ﬁéﬁ@%%ﬁﬂbfﬂ

R R MRS MR ERIR T A AN T AR DNREFEE - KL

TR 80 FE

T4 84 £ 117 ETRAF(EV)ZH "?J'Vx;l?ffﬁ%%ﬁ“ &

BN B A B TR aEL > NI RA B ETEHR ER
WMANREN > AR ZBE LT TR LTHRIRERZIT » 3
MAEAAZHTAAGET  MRIZ-—HRTELERYEEMEAL
TR ABRFER TR B ERAFHRIA RIS ST
IRJE A 2 IEARBME -
=
Z3%; PIDIFID v ;u4kipl 2 3% ~ 3 Tk~ 23 g g 5¢
VOCs 2 SVOCs i3 4 i* &4 » Wil 3 * MAE >~ ¥ 2 TR FHRPLE
P HEIRSHE > T e R T U gz«?ﬁ%}@}%ﬁ
‘ﬁiﬁﬁmﬁﬁ%‘%T%ﬁﬁﬁﬁﬂ‘%ﬂﬁﬁiiﬁiﬁ%~
MEFHTIFMTABR EET2RPCFPIFTEERE -
ERPPAFIF > 2 FID @ 3 0 R ¥ 0 sk 185 44 o kiR
+ GRERESAEF R EFF RRES O HY SR EF
BREE ok M e b #9020z - i B{okEF R
FOACR X BRI PHE R c B VR (e AR)N S H T R

B R B

1 g 1 B R R F T 4 R 1 (4o BTEX)

BOACR 0 e IRA gL O G B ERGE K P RES g o
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2R BT KT JA B E S F 5] 400 FEAF 3R Pk 38 & Hodly

iR o
= KEFFR
¥ 2.2 PID/FID 2% & 4@ 1.4.2-1 *751 » @ = A 0 FID/PID % % B
BRI JF
(-) wRlE
(F) 24 BRI RF RTITH)
(Z) HF&RFF(p RGFR5I F R ERREERR) -
() EF&E
(T) 877k So(liciite §o BT ~ 3 % - 4B4Y)
() Bz k5

%

F 4% kiR : Thermo Electron Corporation , Photovac, Inc. £ PID Analyzer, LLC

W 1.4.2-1 £ A~ FID/PID B B
r ~ TEARR
FRATRE Y ITEF %> FID 2 PID 3T AALIEA M - LiEdin
TFARZE T b G MR ER] o T FIE KRBT s =4

( ) PEERIEHEAIESNE ToRE S B o3 B FID & PID e
WIRIE o 3 ¥ s — f@éfb‘l{"}z‘ A AR Tk ESEETE
Bit- T R ST e A o

DR SE £ T

() BZEFELRIFEAETREEN G R R (R FES R
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FR) FEFU2E UL F > 25 BRHE B d#5 -
BpER o EAE C iR £ FIDAPIDERTES ©

% B J:f;j;i,ﬁ;quﬁr%,rz;f%"(ﬁﬂ;ﬁg_g@» REY > ETFF BRA
LV R AARE M ER o A PP o TR R 5
(Zehf BR) THREET R ELELTEE - Fat 25 i
—/W%ﬁwﬁ%mﬁﬁwwﬂuaﬁ%iﬁinwiw—ﬁﬁj@g@
HARYER c A s e IR ENL > FEF S
Pl R B2 BABAT KA S ZF R iEY SRR Z B
AT RSO RE S I R R

(

Ji

) BEAITETE L EE S R R LB Hehipd] o ot
Wk s B e g AR mREind AR TR R R
P F AR RS BRI Bk R BEF A
fel BZe- RE - BFERIFI LFITHEBRSE gl
3 * FID*PID#pl e kR -2 ¥ mr‘%?ﬂ*é‘?ﬁ 3508 LG
HREEE IR GERELSG N REF DR TR
e SR R LR o

FRINE S A

{& 71 FIDIPID ah & MBI A Z FikmA BT £ R » AT ARAK

Bl 2 R Ay 0 A& RS E A £ 4 4,000 £ 8,000 Lz M o Aw EERE

A AEER] S TAE R RTAE 5 A0 B R AT
By EELLAAT 1210 TA &R 10 TAA ©

Ao~ A FAREA

THEBEBFREICERABRET S ERS > ARAERT —EH
[ 2 38 Jm o mwﬁﬁﬁﬁﬁmrﬁi%mﬁ T FERZER
FRHA R -

KA AR PID HABRILESMZ AROBIEMAE > CAHFR
T ABY>ZAAMEET  PID 3G 7 60% o do R &2 fo
BB ZREZEE 3> BTHEINEEZADGENB W AR T A
ik 45 AR FE GG ik 0 B R AUV R 48 B (Humidity Quenching) »
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IR RO T KT AR E S F T A

B 3L b ik 9 A 4

R EAREARBT PID ARG LR BRI The @ BRIPAILHRE
e RA FheF e » L RAIRERA - PID KL E N HREE
ZRALER B o ek SRR A > AR ALY R EIE R A
KRR TR S IRE = AL -

PID ¥ il B4 £ A 245 0.1 £ 05 M8 R E LA S

FE o Hk o A PID &8 BEEYEAERR

itk IR
JEAE -

BRI R B R B A > o R AR

P BRIERSE X

cv
j< ~
15157

=z
EHIE > B4 E
THE A B LB ERF AR RS

A — B A2 R 3IRAE 0 A1

IRIT AT BB E T SE A M AR AR SRALRIARIE > 3T 2k V3R IR

PINEL -

» B & PID kb5 R

%ﬁ# é’]TaE e

HEAMAR Tk Heg 22 > g8k 142-1p77] -

% 1.42-1 FID/PID % 1 i3 j2 2§ i

i iRER | wieE | GEAk
R T I U PEME S K SR
PID: % 4 % 4 4 112 304 % ik
i iR 1
= e >100 ppmV #< 10 2 # 100 ppmV 0.1z 1ppmV
S A >100ppmV | #c10 3 # 100 ppmV| 13 10 ppmV
Y sk >100 ppmV # 100 ppmV % 10 = # 100 ppmV
ek dEREOREY T ‘?#&’F{rgﬂ%%ﬁu%l“f;{‘fﬂ;“ﬁi

L] i 12

fgﬁﬂf/é' UL BIERFRE 2 L

'Eﬁi"ﬁ’}f o

LR X AER T B TERIZ RS

A ¥ PR 2548 10 & 30 ~ 48 10 3 30 ~ 48
1 TEAR R FIEER [ [ v
By & F 8 s DQL 1A DQL 1A DQL 1B

F# % m : USEPA (1997a)

-~ RAEEIMIE

(-) 22 R EE> DQLIA

Rl R
100 ppmV =+ > & 232 18
i o
Qﬁﬁ%ﬁ’@f@WﬁW—&ﬁﬁlmimmmmh

B E DR

ST R 0 F Gl @ B R A

r‘;'g m#—% o fR 1% e id PRI A A
FET(ERE ~CJRBREME) PRV
;U 5 DQL 1A m% ) A 3 g

AR
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3BTRS Je 98 B R 4 # 45 5] A BHAE L3 b it 8 B A

LH* DQLIB & =& hs 2> F5 7k i3 A AR DR
B EFREF T LA A SRR o B A 1700 BHRTE K
ok ¢ AW 0.lppmV iR R o - SRS 1ppmV ot oo

(Z) M KREAZ > PID & M p&I7 &
1 ppb~10,000 ppmV » — 5% b %
ppMV 2 [ > HHk G A PR

S ES ﬁm&%w?r¢ﬂ$f%
AR R R R e R R R T RE

ppb * & o MR F B < 5
F ehid Rl # [ & 100~1,000
kHE I B ] o

%ﬁ@ﬁ%@nﬁmf’é

143 RIFF 1A+ &K
- ~ I

B35 RABE MR £ 24 A £3E ~ LI RBEILRAR T A R A0
SHF 0 WAEBLIG M AR E ARG S AT 0 TARME R S EIE
FmeyTrik o THXRAAEHRE KT RE 2 LA R8BI RIIE
RILEANL > AR ~ TERE PR - BARENIER 0 AT
AR HIE o AR HIE B P IR BEPT T 3 Bh RUBE A e AR IE A0 R
7 o

AR AT R AR KIS ATaR - 2 i&aumnibetheyn
B AL VL BB R &R zﬂﬁwA%smmw‘auﬂ c FAEL—REHE
BEREBIKER > AAEREAE A RAREZAR) MLk
AARE (carrier gas) > M aam LS MR MEBER - MY T ERS
RIS ETERNASRERS > T2 HIKE Lo Mk
Hosn F &AL S Br T 2 E AR T 4 Bf o 25T 5 FF 1R BE AR B B AR 0491k
St (Bp 247 )il w g L B 3 0 ST A R 3G e B A0 ROE > AR EAT Y
T A o

188 BAZNE ARG K 3% 0 dH¥ st a AL S eh 541 0 iw A a9 18R]
%%MD@FD’gﬁMWHDﬁ%GC@imm@&’ﬂ%ﬁﬁ&
B9 RARIAEIR - AR B RERAEZBLER TN T RBTHES &
M By EE (BB R REHE SR EEM) c BEb5—1E
R ik Z&(response peak) &) 4% & & A% & #1322 AL & M 09 R AR IEFL > AR,
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EHRAT AT EABEESLF 5 LA fit f B ik o 4 4 i

by 45 5 B R SAR e 35 2 4 6 B T bl B B > B 1.4.3-1 Bp A2
BT A AR AT Tk 6 S B T B 5

i o ; AR AT JFAE I
bysls # 6 Anslysis Report 04/06/94 11:55:094
Pk¥  Stwluy Compound Name Conc Area Height HelL Time
0 -DK- BENZENE 9968 ppb 2.897 Vs 566.0 mV 753 sec
02 -0OK- TOLUENE 100.0 ppb 2027 Vs 2676 mV  160.6 sec
03 OK- ETHYLBENZENE 99.91 ppb 1621 Vs 121.0 mV  321.8 sec
04 -OK- m- & p-XYLENE 99.88 ppb 3.310 Vs 200.0 mV  346.0 sec

Channel: Sample

: : ; : nech
“B73___ 642 1233 1800

7R % R : USEPA (1997a)

W 1431 & A endkF 2 F 0k 7 Rk 47 B
N A T ANE
B A7 A% il gk 84U AT 64 B35 SR B A AR L4 T 4B A A
ﬁ%ﬁ%@m&bGQﬁﬁﬁﬁﬂﬁ%ﬁﬁwmwmmmGQ%ﬁ°£
ERREL TR 2gAB R EE > AJER LoyE AR
THEIAZBEARELAA - BANNATEESHE 0 LH AR

THMBARAMERELL  BLAEATHERM - WZBARETRRE
TR R BE AL e ey FRA] 0 EEURE ISR e EagIRE] 0 T IE K
RA8 R T 4R 09 B AL E F ST I8 (isothermal) -

TIEERAR BT RA B E R EEAB X ERE - LIRET R
FRETRBAMBIE AL > WRAA TS - K300y TEE R AR AT
%ﬁl‘wﬁ&ﬁi‘* BapmE o B TME T BERE e T
3 K FAR B AT RS FRA S BAR A T IRAE o iy 05T 3% R0 AT R 8Y
W & ARG TAREFRIARZETRE GC o RIFEF & -
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EEBHTRFTREAEEE LSR5 48] AR B35 e ik 8 A 4 A

THEXRBBHT RN ERES AL ELIE T Z R L5 HRR —
3T E ik K QAR AT RIE  THE X RADRATRILA 69 94705 %
5@ 10 4 T EE X R B AT R TR 10 £ 40 542 £ 60 542 -
By A RUBE A R G TR R AR T 48 X R AR B AT R 69 AR 3 A PID & £ -
R&FERAR 0 WS RIbEM & x e R TIEXRADE IR E
T Hr o

EATER X RAE AT RADF GET T ARBEAAGILEY
i AR IEREREE RIS RS o AR 5 dEBORTH & T EiE
KEARE TR P48 0 B AR B K o sbdh o TR bRk m il M — 30898
| T AL AT BB o

= REF A

R RARATRE VA A EH A G B A G AR) AR B

» B RERAHKE - BARBEIAT AL BRI F AR A
}5 RS A B 1.4.3-2 B o

AL kR : Varian, Inc., Electron Sensor Technology, Photovac, Inc. £ Inficon

W 1432 £35vHF 0k &k
(=) st ki
B kAT A RS A MR F R AR Mis ik
PR -
L7 FER T g BV isdst it s fplim s 2H 3

— o~ (=
S PR EE E RS & B E L L
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EHRAT AT EABEESLF 5 LA fit f B ik o 4 4 i

2. ¥ u,P,m Umtk s B D BB EEEE R kR A
,\‘
E

N L T B%"*#ﬁ B Bt bR
L s LA LRI R & LHT i
E:l"o

(=) &2 H 8 Su(f 1)

Prd POURFMEF TR E R F I TR F AR
FF MEN T LR L ehy WA EL W LI B 0 B LB
$W@ﬁ,4;—@v%ﬁiw%ﬁ%aﬂwiwﬁﬁ#ﬁ$$
e BT R F MR Y WP L ndp o 2 B ERE ARG
WA LT gy -

B E A 3 A ¢ RB AR ERE L wd KT E
BAKATE BT btk o R o L T R e
R G o BRSBTS BRART AT £ 4 f5 o BT
FRYFTAL CEFGFTALE - TR FIT T LT ERE
WREE AT FTRET  EE T EMN30C FTER
Bito— B ot ZREHEFRRBITSAL  EHEF PKITE
HAFHRF AR RLERZE 7T Y DOFTEE o

(Z) B E

BFFARTROUPIRE- LG e b RpEERN - AT
aa@&%@i%ﬁ’ﬁﬁbﬁﬁﬁm%o
Ly §pE(FID) @ 5 29E# M B9 X ATk 2~ A
W - ARG T &4 # CS,~ CO -~ CO, ~ CCly 50
ERK > FEHFH(ZF e 5)e
2.3 WRIEPID): @ * 2 i Tk ARH A EHM LB
AR 2 & m@gz\t}_#ja{;f] » G ZRRL IR 0 — AL AN R R ; s 1
L4 2 EASETF R $) A F 4o CHyCN~ CH,Cl,~ CCl,~ CH;0H
Z2aASBEAE LR R
3R FHAMRMEECD): BEAL—HFF HERFF-Cl-
Bro1)~ § A(CN)~# A(NO)ina + 5 g & > $ata i &4 o
it 68 Wit G REM 2R AR R ) AL
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ERBIET ARG RABAER S H 4551400 WHAE S Pk oA B

]f] o
4. £ 18 % 1§ ;p| B (Thermal Conductivity Detector, TCD) : $+73 &
ﬁbf’}"’b&lbt;}’f'; 'k ~CO ~ SFg ~ NO ~ NO, ~ SO, };ﬁﬁﬁﬂ
FFFA R EHNE AMFRARZ FOMMEER -
o~ ITEARRE
BGRADBATRT ABAT LIE ~ LIERABEARG 4 - L+
BRI T T BARRARE » LRI RARA A AR AT R T
RYIRPE
(-) 2 EF 8L
AT LR F F R iL st 4w B33 - E(loop injector) E
E-SE A
(=) 2 EmE KRl 7
FEAETEF AT GC AT RE KR T R E
iC &4 o B f§ H on 2 £ * & 7F 7 (Static headspace) 1 3¢ o
TN R PAFE N T N AT RA T
3 o ¥ oeb s 3 W 35 P~ (solvent extraction) s g * TR ¥ iE
BRAATVHNAFIEITRATEEFEG B o (AR A
® * eX f H #i purge and trap) e N LA E F L T R §
Fe i AR TN FARE TR o
LR 2T Y F R IFRR SW-846 ¢ 2 2 5021 &

= |2 Y

Em’

He

CHBREVHNFAEITRB IR A I FRTEF 2
PR Rk dR B Y R AR P 0 (2 MR SR R
HEST R R EAIN R AR AR )i R RS
R IR R AR Y o R T MR E A d HREE D
BEBSES T METET TS H L AN AR
FHTF G P o BFY F A TR N T E f MRS
A~ GC ¥ EfFER -

BAE I BN LTF BT L P T ] RE Y
o RFAFRAIBENFRAHY O RAHFBIBH

&
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rHR-Z Ao\%frffﬂ\/pﬁf'],l% GC*® & 47 o

R FRF MUFEVFLRTFTZ LFDr R e L MR
ﬁyq’E*mﬁﬂ”iﬁ”*ﬁﬁJé%w%+ﬂi’ﬂ“zi.twﬁ

B R(RR) o R F A HGE AL BR SRR R R P
rw%i?wciﬁéiidﬁi’f%@ﬁ@%ﬂﬁil@%dfkﬂﬁ
I F AN FREET U HRE T 2R (VS e
IS ﬁ%HH%*b-d Ba i e&fF Il &R E
i&-ﬁ%} FI R EEA

REFAEITRYT MR EEF P ELLFHRT FF T
RS PT RS FEE A GER R R E AT (TR
Mate S ens o TFF AT RAIT L~ I BT e k2
*LERT I ppb R 0 R HE 3w 13 10 ppb o R &k
e 125 1,000 ppb 0 T 4R AR E 447 0 GC A 4 2 AL
MREFTLRF S AT AFTLAREDLE D E o 4 F U A EY
T A BATGT W N B o BRI F AR A 4T R 2
— ¥ F 3G R MTBE e384 457 % o

EEEE WA

R THEX AR RS ITE RS AE £ 220250 T2 R >

1 R TEERAB BRI R AEE A 50 £ 70 T2 M o dbR AR TFIGERA

WRE DL RABFEREERAAS SR EETHE - HRES F&H

BEOTHEXRABRAT RGO RATH > A FHZIF SR AEES
B LA > B RASH Ik 1.4.3-1 B ©

%1431 REFFHAEVROELY = 2047

A AT B ¥ 3% GC/PID
Ak A A 47,500
& e (T8 A 161,978
4 W EREMA% RERT) 797,383
AR S 22,500
H-f5s4 35

FREr: %k
F# %R © USEPA (1996)
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EHRAT AT EABEESLF 5 LA fit f B ik o 4 4 i

o~ 133 EIE
1% R B35 RAR R HT AR G EE T 7 F A ¢
(C)BRBEROEICHEE ] TR F 2 FART R
(Z) A FR T F 3 § A FRTF P E T F PR RT o (de
Bih) o
(Z) E- 2452 @ F 7 PSRBT &5 (it i IR -

(2) B RS A4S FCEHFE > @AM RERPR > L1535
41 R R o

(7 %%ﬁﬁww%g#ﬁﬂ‘—ﬁ%#ﬁﬂb%wwmﬁgﬁﬁ’

TR A ORI R o dek DI S TR A des T
FAF o RIT L E R BT 4%@f@ﬂvL.%£%ﬁﬁ%$
FER -

() fERIF A0 KT RA TP > Jdp ik BB RV R PTS B T
e i® o
SR RREEAAMSE

RIG A EIFEZTIZE ARG I Z mtkn®E » RIEEH
Bl Rk E 52 247 & 57 2 A7 (NIOSH) 41 #H38 % X .48 8 ¥ 4R -7 08 su 4%
mENR ERAFE
G)iéﬁm&ﬁﬁﬁ’i%*%%ﬁiw%ﬁ%ﬂﬁﬁ?méiﬁ

12 B ER AT R BT oA 2R (TR ARSIk (TR

ESIPEES ? SEIAE AR O s ST
(C)¥RFBEPFRER D RYEH W IFER I AT

19 ZAEAR B B IZ AR RE L > 590 JB A B a0y A B (R BG5S
B ) FAT S B35 PP B S AR B A% A& 4 0 MERL 3G GC 428 B 69473 vA Bik £
#o MIETRMAAEZRA TR A LR EFSBOBIES
% % 42 (DQL) & s 1% hm&ﬁ%%ﬂﬁwég%EO#ﬁ%?’?ﬁ
KAAB AR R AFRAE DQL 2 eh &3 - M 7T 1E 3% R A8 #7 4% B T 48
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EHRAT AT EABEESLF 5 LA fit f B ik o 4 4 i

i DQL 3 ey %4 (% 4.4.3-2)

£ 1432 B3 Ak 45 ik ehgs ¢

7P ok | I | IFETL
T Prarz e lggpii Ly
LRSS 132 10ppb

o EZEWH- AHCREIAFRIEE P e R TIN)

te-k & 4 0 1,000 ppb & T i & A 0 AL R il R
AL T R AT E AL B BREHES T

Peitg 2 RPPEz BRE X/ $2 1 (FRBFPE
FEBARVRZIFIFAR

< x|

A4 R R0 AU, > VIEEFN 103 30 448
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2
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x4 Epd Y &5 003 AT v 4% E 280~300nm ¥ 3B
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F LIF A4k
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EEERE F BTG
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Nd:YAG wit|
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108¢rm JE e Ry
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f8 #2+L (Photodiode Array, PDA) 1B % » d 4 3E 7 3c2

:J—

M - 83



FIERIT R EATEESFI5]EA] AR 33 e ik 0 A

¥ kd est ke s 23 PDA Rk o il ¥ (TR
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(=) B22R:E 4% 266 nm & & e k4 BTEX eragp & % 3 PAH » e &
WA PER Y g & BTEX #i % 45248 22447 3 > % {F PAH 5L
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Bz PAPTERIBEFEATHOEE  BRERBFEIRETHEAKR
BAFREAR > A LB EZE M ERARAZETZR T -

RAGHEEFRAAE R TR EZ 0 BREFH SR RIE
EAT HEASERA - RINMBIEREE B - AFRARLZH
TRE o sh o G KR FLTRERAERDE > e R Lk
B ey G~ AFZRICH IR - BT EWAER - T YRR B A
BINE S > LT et % LIF R AR A TRRABZH R AR
ER2

C LR

—#% NA:YAG LIF 18] 25 64 42 M 55 [B] B e 8k o AT 45 8k f AL
AR > ABGERM T > KRB THEELETE 3 MBEKR
JE 414 45 8] % 4 10,000 mo/kg o & 3 3o H & RAAE A KA SRR L
WA JER R AR LIb KM AR L H G o b £iB
BAEANB AL RT i E o e mob ey 5LE > =R A
A KSR -

& 2k 3(noise) ~ # =& (background) sz 4 & /& (sensitivity) =T 24 k&
Houh B A LA R AR TR o R0 ~ B R AR B T i3 A Bag LI pr A
i B A IE AR o SLAR AR AT BT AT B o S PTG~ H R IR
BT A 753 5 % o 09 B AE S AR R4S PR

Bras LIF o9& R > RARIHREIER S » MR H >V F ik
R BAL A AT o ARG 5 AR B T @45 TPH ~ BTEX 32 PAH © 3@ % 24
T%%imu@“’l$ﬂ%A%ﬁ$ﬂ&%< KR e Bl VA R
HERE > o LIF 45 f4F 21064 R (BTEX) & 4 B 3 > Al oy
WBRERFSFE T —HZEHIRA -

145 i3 Bl B

-~ RIZ

# it 4 & Pl % 2_% B Dakota Technologies = & B 70 #738 jk 5 ¢ 2
W%ﬁ%ﬁﬁ“ﬂ*&%ﬁéHmﬂwwﬂﬁE{ﬂ%MW@W%#
BT 3 MIP BB F 8% K dqit 4 & 47 & B % (Halogen Specific
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GC Detector,XSD) » @ = % HaloProbe - y* 2 P 5 4p§ £ 372 8 > #-53
AFERBERTESRERIBN CCERRIFAFE K o F
E i rpE(real time) i Bl HiF o @ &5 L4 u@ﬂig]i L ERT
fEAL o 2 XSD & B PP M4t dit Fe 2 gRIE o Flpt RHEIUM ¥ L &
FRER T EFWARMLERTE AT FTH o

fit P AT RIE XSD 2 R LR RIEF BEP BTG B
25 F flsed 4Pk 17 (GCcolumn)d k2 544 » AR RIEF &
TP EFELEF R (pyrolysis) 0 K B E P 28 B F4F & 800°C~1100
C2F > 3hPFrFpzdqFpy PEE L3 RFESF L
"o BIER2Z i £ BIT* A2 B85 > o R F 2 fF 4T > @
el T o e o jER 4R SR R B4R 7 (Ol Corporation, 2007) -

el MIP B BISE > % 4 & ¢ 5 4474 HaloProbe g B % + 2 &5
BT ts o :J«S’—%gd AT 7R 12 0 XSD AR BT o H T &

44 p AR o R T MIP-FID 3% % > 3 T -k ¢ DNAPL

Jk & iE 0.1 mg/L =+ 4 & jp| 1) (Dakota Technologies, Inc., 2007) - fe 12
MIP-FID @ % » & T -R)ER ¥ it 3 5mg/lL 4 ¥ AL pF] o

w%@%@ﬂ%i%i%%@m%ﬂ’ﬁ4%%%ﬁ@®ﬁ?
Iw oo m T kR OERRAR FR R ERERA o TE D2
BB Io L TR L BRIFR 4o 14.5-1 417 o ELE fﬁé_o.l ~
05Volts z- /¥ » m L H2 F &% T A 17, *%\/}afﬁ.qs@ﬁi] + 85 ~ 2200
pWiﬂCB%M452W§¢F—@%ﬁn*JTﬁéﬁ—ﬁéﬁm%
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01 N [ ’-\

R (feet)
7k kR Dakota Technologies, Inc., 2007
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{
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i E > 15 D B
e } | ) ) [ >
| ' e
NENEe
1o %

o

o0 100

~
|

ll(' Zﬁ lll" JA-‘- ‘JO rs()
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F 4% kR : Dakota Technologies, Inc., 2007

® 1.4.5-2 HaloProbe 2. 5.3 & B
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P Dakota 2 7 1 47§ 4rie - XSD #7412 TR > #2238
Bl TRFLERBOCH NF L AEE 2 H) Y 4ol FID 2 PID -
o TR R B B B 2 ppm o

Dakota = @ I E73F SR » A2 kI K2 A4 RAT » &
XSD #7ip| 82 58 7 A v ¥ > R Kk HaloProbe & &2 3 E#-5 %
%)% ;k & (parts per million halogen equivalents, ppmh) - I3-1 42 {7 #-+7
PR A Y 25 A2k 2 DNAPL #TAFRR R o

Y iq” EE‘?’&&
Ak TR RH 27 AFSE P ® % HaloProbe Hwie (7 2
% /‘544%3&'3/? F’i‘_ﬁ& #r"
() FHFLRAEA T FRAGERFE T ELTF G5 LMK
CIREETT O FUREE2 SN TSRt XRGFHF S
FRFR -
(Z) FeFRBUFR L FARABFL] 75 342 HA S T REHR
B RIRRZ R o
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TR ZE e
ERIRAE
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(
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BIRAEE SRR
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146 ZRE;NHE T 5 S B RIEN

ik VAR E T 3 2 R 4 i (Flexible Liner Underground
Technologies,FLUTe) #_d # ] Flexible Liner Underground Technologies, Ltd.
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Zoe Xy FLUTe 2 BHF T 3 R 25 a3/ EDN A4 | 3Ty
ez RS 4 40 #w] B0 B 4p A 4~ (pure product)z. NAPL(Non-Aqueous
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— N }%}E
FLUTe 2 &= 2 eV F 2 4R F F 2 % ¢ & 2 gr Kk |E
(hydrophobic)F 84 » % ¢ Flptex o3t gk G 84 N > & N 4RH ih
CRIEF RN FEARRES DL A hoB 14.6-1 2 % T 2 AT
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1.5 mH-P-ik HE A

151 1 3d &
N B

ve 4 % (Calorimetric Test) £.41% ¢ 224 gFd chit B F 5o k2
TEMEAZF T v d 2enfp¥ 2 50 'P’/w\:%%ﬁ‘ﬁ”% N AE R
BlREE > PUH BrAR S AR EE T E AT RIS E -

EHRET e TR 2R ;ﬁd Friedel-Crafts
alkylation = (B 1.5.1-1)> € 4% it 24 5 ¢ » LK o 4 5
FI# PR 4(dod - 48)5eF 5 4 R E I £ 4tz A (alkyl group) © izt
FEP i mEEee & CR)ET AR (TS FIRE FR O - (A x
fRirie > F BT R4nE T I 4 (&rfg d Nk d)> %%_ll'b LA WA & A
trpofispiles s ad P4 o RA g A ER(AHFTEATRRE &
¢ R AT R S B TR) e

AICI @ @
O +ccl=(O)ccl, or 5lz or @-5 + HCI

W 1.5.1-1 Friedel-Crafts alkylation = &%+

L YA

Wi gt 2R R Bl R RS S E SRR
KAMZ A HAENRERS e ARG M E IR d T
AT Y Bk hA F ER G A (F N ALPAH) At 3 B
BoplEs+ 9413 10 ppm > >R A& > 1 ppm -
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2§ AT kg o 4 2 e pl(RemediAid Kit)2r @ 562 2 4k ip] e
B3 aw i %4 8510 £ (200 4k &)Er 42,170 < (209 B &) 0 4P
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PCBs 0.1to 1.0 ppm Less than 1.0 ppb
PCP 0.1to0 0.5 ppm 0.1to 5 ppb
Explosives 0.2t0 1.0 ppm 0.5t0 5 ppb
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2002
B 1.7-3XRF #FR 2
S REER

COEEEPET SR T
ERBEPNE A L] TR 2 A N X AR

%k 18 Pl B4o® 1.7-4 #1757 > @ 5 TN Spectrace 9000~ Metorex X-MET
2000 ~ NITON XLi/XLt-700 ~ Scitec MAP Spectrum Analyzer % -
%% XRF Wig o Rkt 5 Gl AP o £ e S g ek

LI ERARE ERY T XRFE ¥ § @ % - fEr1 b itk

» b4 Fe-55 ~ Cd-109 ~ Am-241 & Cm-244 - 2 # > NITON = @

2 A2 XL A 7IXRFZEPM 2B AAETEY oy i@ * 2 48
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BRI T RFEAEEESLFIE5] 4R M B3R ik A A AT

A > 12 NITON XL 700S 5 &> H #7i¢ * ez bfih 5 Fe-55~Cd-109
~ Am-241 -

(C)R*EAAATE
(2) Fo FUERRES

(z) X sfazga§ + % 2 5

C

(T ) & forE e
() #&Hg
(<) &

() 4

(b) Metorex X-MET 2000

STd
¥

ST ONRITY

(c) NITON XLi/XLt-700 (d) Scitec MAP Spectrum Analyzer

W 1.7-4 & 246+ & X SR F L TR F
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=~ TEREA
g i 457 ;8 XRE(Field Portable X-ray Fluorescence, FP-XRF )
@Fiﬁﬁ&@m%’iﬁﬁéﬁﬁﬁﬁﬁﬁaﬂ’U%M%@mi
T RFEFRBERKRTE 0L TIEORE P kR P BE
i N X-EY kB kA 42 (95# 4 7 15 p »NIEA S$322.60C)
CAPM 2 (TEARBRET ST E 2P AR T o

o~ AR 2
(<)

XRF & ’#z"v]:ﬁ,? —3‘}&"‘%/:\16;‘*‘%’@_7@'}*‘3?@_‘&‘
4~ 4F S 4R~ F SRR o £ FTR R % Method 6200 4 11 45 ¥ 3¢ XRF
2~k e g 4h(Sh)~ #(As) ~ £.(Ba) ~ 475(Ca) ~ £(Cr) ~ 4+(Co)
» 4 (Cu) ~ 4 (Fe) ~ 4-(Pb) ~ &(Mo) ~ & (Hg) ~ 47 (Mo) ~ £ (Ni) ~
47 (K) ~ #(Rb) ~ 75 (Se) ~ 4L(AQ) ~ 4L(Sr) ~ 42 (TI) ~ £(Th) ~ 47(Sn)
~ &5 (Ti) ~ 44V) ~ £:(Zn) % 4(Z2r) (2014 = 5 £ 3% € > Advanced
design application and data analysis for FP-XRF in soil Matrices_
Module 2 Basic XRF concepts) °

() "4 i
EE AR EE BT ORF R R FIE TR AL %‘:EB,
XRF @& F 427 > B 0P A4ed 1.7-1 757 5 ¥ fz‘z:b‘gi
2004 F# F RRFEFIEAFTLAE BRI RFFL -H P
NITON XLt-700 #] XRF  pl4&*2 4+ 13.9 1 69.8 mg/kg & -
NITON XLi-700 %] XRF # ;p[4&*2 5 32 mg/kg » Metorex X-MET
2000 4] XRF 1 P& 2 5 16.5 & 26.9 mg/kg > 4+ XRF 8 P&
BoriAg UEIN 3T A E AR E I
XRF P& £ & Bfdag ~ BRI B A5 esthfdag 2 %
bR B~ RERFE S AT M) HFEE RS R
K E 2 P FRE AT RS2 B2 (homogeneity) ¥ # i #c
OB LRI EF - m o Sl i §F 4~ 7 (regression analysis)
55 £ & F XRF ) &%Mp S W R By 2 AR M ik A
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SAF S B &5 090 0 5 485 070 b — ik XRF 2o &R
g R w2 Ao
%@Wﬁﬂﬂ’ﬁﬁﬁﬁ‘ﬁw%@~ﬁ%%%§‘ﬁ%ﬂ%‘
AP TR BSARA )E % 6 B8 XRF RS %(2014 & 5
#3#% ¢ > Advanced design application and data analysis for FP-XRF in
soil Matrices_ Module 2 Basic XRF concepts) -

T~ E RS

12004 & ERTRRE S AR KPR EEL NITON
XLi/XLt-700 z- XRF #4] 5 6] » & 2 =Hist B > 29 2 AR ES &
# =% Method 6200 - iR 197 e 4 3 2 Rk &> TR 7 * (3
LEF)N60 A E £ FRE(GFT SR 2,000 A R E) T R B R] 26
BELEB(FARZRARATL 8HE L B)ER M EP £ KRl
W2 wRIARL R EHIZ 8L £ HHTF 27 HAT S 20,000 ~
TS BRBIE oo gt b d 2 XRF BT OPER E o kW b o
NITON XLi/XLt-700 2. T 3o R BB (2 =8 & PFRP) 2 5.3 4 48 1%

P

2 17-IXRFE£ £ B RIEILARI RFTLTRIAELFHES

XRF 1§ i8] 48 "% e

£ 2B 0 (n'fg flj;*;i 3EE AT RAR(MoKY) | 2 7% H 1R E(mo/kg)
T 40 30 60
_ 10(& * fe4 B3 2 Z R A E|20(6 # o4 B3 2 & R4 E
5% 100 gy g

B % 2.5) % 5)
£ 150 175 250
& - 220( & * (v Py 20 T PIAA[A00( & * iFge By 2 TPl A B
: B L 120) it % 200)

10(& * fe4 B3 2 £ R A E|20(6 # o4 B3 2 & R4
A 30 g gy

B35 2) &% 5)
4 50 130 200
. 20 1,000(& * {t4 B ¥ 2 % p|[2,000(& * (4 B 3 2 © Pl 2
i A @ % 300) # i@ % 500)
N 50 1,000(& * (c4 B # 2 % p[2,000(& * (4 B 3 2 € il A
i A % 260) # i % 600)
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» ~ J&* k] (2014 & S £34Y € 0 Advanced design application and data
analysis for FP-XRF in soil Matrices_ Module 4 Quality control)

ARW AR L NI 0 HE A B TR R SR
BT XRE#%PIA T BRI 1 (TR 2 KRple%4cB 1750 &
FhpEP S AR Ty FHE O FAN LI 25w (30360 24) &
B FREE LR AMEY BT XRF P o A BT 5457
N XRF KB 0 S RlheB 1L7-5(d) 517 o iRl k SE B AR
WEANRRT TG A RAIEE B T ESRATR A
Tt o AXHRBPIAITIED ¢ FA A VA Z B RPIAPTRFERE
ey 2 v iF B4R 1.7-6 0 A =tieiplis % BT o XRF teRl#cdy & & 3uE
Behp LWAR Y FE AP M (R D) -

ORZIES (d) XRF 4k 5% 48]

F AL kR © Advanced design application and data analysis for FP-XRF in soil Matrices_ Module 4 Quality control

W 1.7-5XRF &% % 6|31 iTH
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ERERHTARFTLEAEEESHI55 48]

B 3L b ik 9 A 4

Arsenic
HITON XLETS2YW, SN 1262

Cartifiad (mglkg)

e )
@ XRF%E@J RER (b) # XRF%K\ A &R B B m
@m@fﬁﬂwﬁW%%@%é“ (@ 4 XRE R R

#4 k&  Advanced design application and data analysis for FP-XRF in soil Matrices_ Module 4 Quality control

W 1.7-6 XRF & * % &4 B4 47 B

18 B RIFHFEFHiF

181 EREF A TR

s AT RIE

2 WL e B R % % (Sandia National Laboratories) #1 B 4 ¢
ChemLab & L #2&2 — » P & AR & it o g vh > FFATS SRR
F %% % (Lawrence Livemore National Laboratories) = B z¢ 1! <+ 45 5% 5 4p
% 17 & (Hand-Held Gas Chromatography, HHGC) &t 3146 > & 4 * 7 [
2 i RIE > wAEA . ChemLab % (@] 1.8.1-1) « <455 F 49 & 17 k2
1 FRIER AT AR o R e N 5 4

¥~ 0] A GC F s dris > 1 & m Bl B o F (Surface Acoustic Wave,
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SAW) » i& (735 % 4 ie] - SAW 4B A% i » Bif B+ Bi% Bk
RE? vk AL R 0 A B BRIES RS T ERT
TR FAAFALB= B R RRFEEOR EE - BAS R
AR AR > F LA RS Ry o IR E PR iRl
a3 B T RN T IR T o
BArEe AR F 2 P B cdp £ (phase shift)4e 12 2 8 o
S A R

PIEHEELRF T F A VOC R e F MR Y &P
BTEX & & it § #4ch= % ¢ % VOCHA 15k AT I Lppm LT o
Poana @ % st keokdp? chVOC i 3 F 4p 7 a2k & - 3 T okik
Bl g 1% 3 40 % e - ot miz B R ERPKY 2 VOC » 3278
AR A g R R A g o

/4

(a) uChemLab (b) HHGC
F4L %k USDOE (2004)

W 1811 HESFAHEITR

r2 ChemLab 5 ] > REA AKX G RIps it 7 4 5 & 322 3005 (
% 1.8.1-2) :
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EIEBRIT ARG FRABAEESH 5407 P AE B bk 9B R Haly

oIk iR

F# % 7% : USDOE (2004)

W 1812 £|ESFAAIRAXBH

(- ) fir%»]z% JRHg ) SLt ARy dhle & S 2 5 B ELA (silicon nitride)
AF- g B E A B LR GER P SO (R
1&L$o

(=) » 474 2 4 Jhd iR F a4t 4 %] (deep reactive ion etching) »*
FPRFIPHTEL AL g4 B e 5 50 2 100 A
KR40 A F I FFREARATE L AR o - HENTF R
B i;‘tx;ﬁ“%@@ psi) > #& & 30 & 60 ) eiF F & A BPF R o A7
2 FTAP R T R P A 47 5 E 4R (4o polyethylene glycol) 2% 244
£ (4= polydimethylsiloxane) » #5522 5 ok 4o ] 1.8.1-4 -

) EEE R A PR R A G B R B(SAW) G L o -
R E T R R E R A R fr"?i?ﬁ"}#_t,\- S0Pk s 3
MBI SE W EEP o ¥ b g g% 4 ki p] % (glow discharge
detector) ¥z # 3 & 1§ jp] % (thermal conductivity detector) - e i% & 48
B o H- BRI g Mo

(

Ji
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B ofosaEa dm
O el s
B #ists

F 4L kR : USDOE (2004)

B 1.81-3 #5535 LS HF

TR %% : USDOE (2004)
W 1.8.1-4 33 '§ ‘fi.%-’}f‘.-l;‘?ii Py L
T~ 1T R
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B e AN F 0 N EE AP F ML R F ) WERS
- BE R AR {8 2 i 4o d (flash heating) #-5 Z4r o G RR
R A ' o ’Eﬂh? fsrd BT E o

I=q

© S R

AT HAFGRIET S 1 ppm LT o5 P R G R A chilicdy X
Pt g 2 7R o 1R AP B TR RO 0 0 IE PR RUY R I O 2
Fif ¥ FIR R F 93T 2.2 8 T ok MCL(6)4ok ¥ 5 g/L TCE ik & » 1
20C% fI¥ e 8 F 4p2 k& 270 ppb = +) kA 2 M) -
RN A

1=
%F3’**$L”@ﬂﬁ°ﬂ”@$%bm—’&éﬂﬁﬁﬁfi

FRT o REMEDE R AEZE £ 2000 2 5000 ~ 2 B

o

1.8.2 3 & &k it 2 A % I8

b ToRB LR > I EE R GERBRLIBEE TR
el r:’Je-be(s.lug test) &% 3¢ -k 3% (pumping test) » T IR~ (F B R cid
Kl o i dpEE D JE BN AT Y g B Y hiE 2 (Ard el &
)i #’ AREREE G R IRk s RS AR F L 2 F T IR
Gl AF S ALY S EFRERRS BEGHENZEY R R
H3e TR A AF B L LEAFTR o
poan R ERT 2 B 4 “r(Kansas Geological Survey) £ 4t B R
% #¥(University of Tubingen)t & F3c 4 »2 B 3 37— 03 &7 » 405

-

Mt A xR 0 BB R ik A TR R P W
YRR RAAM TR s HEEy T A

HATH g ongPEp ¥ R (7 ¢ 35 B &~ Mook @5 (Direct Push Slug
Test, DPST) ~ & & » /3 -k % & F(Direct Push Injection Logger, DPIL)
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I RIT RFEABEESFIET] 40 M B3R ik A A AT

™% B #% 7 » %5 -Kk3+(Direct Push Permeameter, DPP) % = f& ;&5 =
B iFRIEEERAPIT > (e AP PR B AlF TL R o
DPST & & seinfickid% hIZple » X A 4 f »@E7 7307
ER R R h G o XAl v R E F Y BT HOKRER Ry - B
FR2ZE R TR CIY - BIFR LA R ROHORERN Z
A TR A & PR A Al v R R Y B EHURFER L -
DPIL e 12 8 4 3 » 427 i i » 3B ek (N5 2 sk
) L iEAEGREE E SN il b o A TE R UFRE Y 2 7
wmﬁ’rw&ﬁﬁ@4?§mubwﬁ’ﬁuﬁﬁawb%ﬁﬂmwww.
kG E(K) AR R ik o R AR E 2 P PR AR RS
Sl EapiRf o UE M FE T o

DPP B 2 i:xidmit-fa>2eh¥ - fAfe 2455 2RlLE Bk

i

ﬁ&ﬁﬁ%omGTﬁiﬁﬁﬂ&%ﬁ—ﬁﬁﬁ%ﬁ%@@m’ﬁDHL
BEAR L Poid B W AR S K Gl A EP S B R 8 T - B Ar s
%*%?&%“@?%@’ﬁﬁﬁﬁﬂﬁi“D%Tﬁ;oDWEHL

|

'/é°DPPQ?EEE57‘%+§_§.—E';E’%i;\:-ﬂgﬁ;’f_!__l——%g\}‘f%%: @:;a(ygl
1.8.2-1) BRIl B anE#-k(Q) FiBB/RA T pRA H1
vo ez R4 2 B e RER(AN)id BT RS 0 oK Gl U T A
2 [f1 ¢ 5% & & 2 =(spherical form of Darcy’s Law)3* & ;¢ @ {7 o

o)
_ n n
~ 4x(Ah)

AR RN T TR ey SR
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& 73t

= —

F 4L kR : Butler and Dietrich (2004)

W 1.8.2-1 DPP gesgiis = A W
s pE L

Ptz H A DPSTHR S S 3o F R &V 2 B § id K ki@ >

AR FEEE TR WA S L (K %k 6.0x10-4 1 0.3
CWQ’E%ﬁigﬂhfmﬁﬂ’hﬂl%i?ﬁﬁﬁﬁiﬂﬁ A7
NEALEF R FARR T 2 Rk Gl 7 Ly o
HERITE R LK o

DPIL 2= fastiee £ pld A Sopoh- fio i % S04p 4 B s
S T U SR R AP R T BFG R kRS T
Bl S APHH R B AT R T g ok B SRR M I
AT EER RSk Gl e B E B R R~ RS L E R
RBIREETE IR -

—

DPP e jZig * *vprd T 4o pj2 B2 b K (5K e 1.0x10-5 =
0.1 cm/s)e'v’ﬂiai %ﬂi o REIRE W AR IR A RlEE R
AP BT LSk R R d RS R BT BN E

BpoooTr pom (85 12 de f (push-only) e 3@ 2 5y * 4 & (hammer) s

;E-%f;\ » 35 i’}r ks r}—,‘rf./; n-}s"j)\i\.ﬂ o
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AR

£

fu1

BFor RSk BEEE A T RRERTE ) 4 F &

|rml.

EX N
(-)ERT A BLEEEE b0
(= ) DPST ~ DPIL # DPP #Fsp
(=) k=3t

(=) 4o -K/fiz-k & if

(T) B4 EHwh

I

DPST ¢h1 %3 2 &2 @SR g i 7 a2 325 » P2 F
oo W avREER T > R Rk ’%ﬁdﬁ*é’}igﬁ%“‘
IR EEE R EE o 2GRk RR AR S 7 2t DPST i
FERTOEEBRADRY 0 TRET N A7 BIFRRAHOK
W W B E e ek Rl -

DPIL 5. % k:h B § B st 3t ehggesp > &F ~ 427 1+ £
KL o Bk EI iR o RIESEHRAL > R Y # R FIL
iR B PRAFRERIEEY RS R o d RS @R
¥ 117 ;8258 DPIL » (DPIL ratio) -

DPIL Ratio = 3
Ap

He Qzing ’DE%;P\@J o L #-DPIL +* 22 DPST A 4p iR
o 18 2 3% ok th Bt -'“35?'(]%] 1.8.2-2) > E%%gi@"ﬁﬁ;"gb' L A
DPIL +t #4% 5 &K hdicena & o
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100 5
[ ]
101 L]
g
= 14
[ -
23]
L
[a]
0.1 5
. In{DPST K} = Z48°In{DFIL Ratio) - B.57
R-squared = 0,58
0,01 T T 1
1 10 100 1000

DPIL Ratio {mifkPa-min}

F4 &k& : Dietrich, P. et al. (2003)
W 1.8.2-2 DPIL +* &2 DPST #7p| ¥ 2. K B &% ﬁffﬁl

DPP & * B 3xsV &3t > #r0 p » AR o 75 IR LR Y R4 T
e5 3 (4o fe DPST) » & B[ 20ipliF R PF > iRk 3 » B3 -Kemds (85 ¥
HERFrRIFRESL - BRFALHFIE O A
SRR 2 RS i d
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