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ABSTRACT

Many site investigations have found that DNAPL is able to penetrate the low permeable
layer such as clay or silt-caly layer in subsurface environment. The cumulated DNAPL
within the low permeable Layer will gradually diffuse to the high permeable layer to
affect he accuracy of investigation and remedial design. As to the deeper zone affected by the
penetration of DNAPL, the conventional sampling design investigating only the first
unconfined aquifer is no longer suitable for DNAPL investigation. Precisely define the
boundary and the distribution of high and low permeable layer is the key to conduct a
successful DNAPL investigation.

“Point” information derived from the conventional bore-hole sampling is difficult to be
used for locating the DNAPL pollution due to the uncertainty of DNAPL migration and the
soluble-phase distribution of the DNAPL partitioned into ground water between the low and
high permeable layer. Recently, non-invaded technologies such as geophysical technology
have been introduced to provide the “plane and space” information of pollution in
subsurface by integrating few bore-hole dates. The most common used geophysical
technologies are ground-penetrating radar method (GPR) and electrical resistivity tomography
(ERT). Both methods have their limitations on the pollution investigation when there are
interferences exist such as building structure or heavy pavement. A new geophysical
technology, geophysical well logging has been developed to overcome above limitations. The
information of multi-wells logging could be used to interpret the permeability of subsurface,
the dominate flow path and the hot-spot for evaluating the distribution of pollution and the
efficiency of remediation in different time sequences.

This study would first discuss how DNAPL and its soluble-phase components invade
into the low permeable layer based on the field observation. Then, the importance of
geophysical technology is introduced with comparing to the limitations of bore-hole
investigation. Last, the case studies on using geophysical technologies including geophysical
well logging are introduced to snapshot the complex profile of DNAPL distribution for
improving future application.

Keywords: Electrical Resistivity Tomography ( ERT ) -~ Ground Penetrating Radar (GPR) ~
Horizontal Loop Electromagnetic Method (HLEM ) ~ Sediment
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GE B 3T S SR B B AT B s et s e A B i d B R (e
i) sy R T BB TR R AT ER 2R TP R
AR RIMEF RIFER 0 TR S A R 2 R AIE R 2 ) IR

S A2 BRI EAF BRE EMTVEDLE 7 P2 et RBLE 5T
PPl AR R RG A ER LRI R LT RAR S ERIAH
*f&»%ﬁﬁﬁiﬁﬁﬂ% 7R BRI ELE S T8 AT -
AR RS TR R R %gd e BB EEGPRE R 27 " IRR Y RIL
ERzZV A T3 E 2474 B155 B¥ §& > A7 (2% % S £ % Sensors &
software 2> # 2 pulse EKKO 100a%]#|#¥ & - #£3 * U 5 4 %] 5 50 MHz ~ 100 MHz ~ 200
MHz ~ 225 MHz ~ 450 MHz ~ 900 MHz -

DVL & £

C 3 e o 2
o

&

TersH

Z00MAzE 45

B 16 ~ pulse EKKO 100a 7] ip|#* i
1 TEn AR
V RIFAINTETEZEY
E-4HRIES P ORE TRIAR G
V PR EEL ] ZFRATRY IS - T AFIE WRFALE
B gt~ LRI ER - RIBFER I TG )

<
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v OREEHIRET
v %giwﬁf%%*ﬂiwiﬁﬂﬁﬂf%’ﬁiﬁﬁlﬁﬁ4ﬁ&ﬁ’
AFH B SE AR A F S T AH B R R B R R R e

V FATRBCEEAECHFR O OKTRALFLLEFI 2T ERABGIG F
o MRS B A GREFR CAFEHE Rk - RRELEEE T AFH
EFRELER R ¥

VoORRRS e EREEER - FEEE AT ER NS R T EAPB o B E
Bk SLITRIBEE R -

vV SRIPFRTFRCFAIFFIZFTHEARGIG F B v R PR SR Sk
& E AT R o

33 T2 (EM)
T &2 (Electromagnetic Method ; # # : EM Method ) & * T &2 &R 1T >

¥ 24 s+ ) (Transmitter Coil ) # & 0+ g2 g (L § BHpF 5 ﬁ»ﬁ?t%[%]) ’
BAEET RS R L TES (Primary EMField) » d >t 3 & 024 0L B > &5t
Z L (Lenz's Law) M b ihh 2 TES €31 # R 7 k2 ¥FF 2 0 (Eddy
Current) > £ 515 =t 4 T 3 (Secondary EM field ) ; #t+ % &7 6420 B 7 iR 11— 42
fcs @ (Receiver Coil) sedr= 2 TRFHWA > VA ULEF S TR K HFLT F A G -
TRE G TR R b AP AR P A v A F2 T (L ¥ HMEFA
PARFER ) @R T R OR 2 TR I AR R BT REG AR RijA
TRV RFDRATERIEINF IR RREDFFFR N T L AL 2 RRES &
Bk 2 B AREY - o M- RS A LEF R A VS TR R R BT

2B R T A enfER

\\

?'\

TRLEEM)EF MR A RSB oA TREES NLE S VU RA L P
Fx T a2 (Time DomainEM) 2% #F 53¢ & 2% (Frequency Domain EM) = #& -

Rk L Teb BRI 4] 0 g /sezt (Signal to Noise Ratio) R4k = i #F
BREE N LR THEE AL et BB DR BRY TREE RRZ(
Bl16 ) fd £ 3% &3 E (Transmitter Coil) ¢ i@ 707 A F 2 2L n T (L ¥ HHF
A F ) @ AP R RE 0k 2 TS (Primary EM Field) > o »v 3 & § 2 2K 04
Boirypit & T E(Lenz's Law )t & chR 2 TRES €3I # % A7 b2 5 F T 5i(Eddy
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Current) » £ 514 =t 4 & 3 (Secondary EM field ) ; #t+ % &7 s+ B 7 iR i 11— 42
Jx 4 B (Receiver Coil) e4r=x2 BT HE » ¥ %ﬁ“."! E@E T RETHEA G
hIMREZHBALORESFRYIER L

R TR T KD s R Y EMiS P R S B R T ET R > 0 E
BB - B R B2F R KR > 28 ki * £ GF Instruments 2> @ !

A2
CMD % #4F B % °

CERAR

HR AR

s gugl—C D
AN

TS

Hidk

JER JriE )

JER i

@

W17~ TRAFRRIZT LW

&

B 18 - CMD 7 & ¥ Pl %
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3.4 GPR # B

BAGEE FEZFERGEZIR
FPHRAZIRATRERT D 2

N SLALRER
o SRR
R o

S F R

GPR # plz. B3t # Pl #F o BE AT E it v

ZOP)~ % L 3w
Profile, VRP) % & &t/ 3|

Y4B 17 #7157 » o 3}'#/?]3?’7?—&'1'%5?—1 o *i/ﬁ»T*H-‘ii
FRFRAITIEFA (IrZkE " BRE)ZFLET R

() mrzgp
J\‘?P‘v’%ﬁ‘p,,, ]J‘ I—r‘ GPR
/ElJIZ-E—LlE’H— lr’j’_o

g 4 B SR
8N RAFH O F

FE BV R E M EERICE XA

B3 plT

LA =% G R ST E L

- MELE R B

R RPN = B N

AER R NI L ST

FRTRAILE o TR E A E R T

% (Multiple Offset Gather, MOG ) ~ &&=
# (Reflection Profile, RP) % -

&

B T_DNAPL /3 & &~ 7 2 3&ip ¢

v = e

AR

LA fE

Tikik o FQIP AR L pIE G g R P& GPR 2

oo H o PN 8 ek

R HF BRI E A

13 5% > o wlE % LR % 2 (Zero Offset Profile,

@ i3 w2 (\Vertical Radar

=

Fok Rz E R R IET R

F SR o Ry F BB 2

¥ o TR LA b2
2B *EH;L%# {EER R

EEEAE o b

.0 AAENEREUE
WO wFERHERFWE

® O APEERTYE
WO wuFRBIHERFWE

® O HARTERFWE
WO MEEHERFWE

FLEIFI IR i

FLE Hh R B S

i ¥ AR AL S
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3.5 ERT # B

ERT # plBE im Tt A2 2 R AT B nT 0T EBd »# TERE KT

pi= BN —
FoXugHEAE A LRFEEE BEFERRI G T AR (FRTIEFAG)
27 A R AT oERT 2 RF -kEAF QAT L FHRMT SATRY (T FaEg

3 H ) e 0 IR EERIARTEA 20 T A 5 3%

Bpit sV ERT 2 5 548612 2 B je» p oS #2225 T3t Rl
#%&- % #%&;2 ( Cross-Hole Dipole-Dipole, CHDD ) ~ ¥ B ;% i 4&-i% 4&;2 ( Circulating
Dipole-Dipole, CDD ) % g3t 2 jp| = #&;# (Cross-Hole Tripole-Pole, CHTP) % - ERT #
B2 R RIZT R AcB 18 41 0 RIpS BT R AR L2 HER I EE AP AR
G LI AT T:}}%ll% k2 BAV AL e AT A FEEL FR2 b ;ﬁrﬁg&gﬂ"—x’;’

ERT 2 2| ©. DNAPL /34 4 i 2 3G e d 2222 ¥ (74 4347 FERE T 2 VD 5

Surface electrodes

- L 3 -

=» Aspect Ratio, DYS, should be
greater than 1.5,
=¥ Electrode spacing can be

Borehaole —— : e L4 |"m1du|!1. Howewer, 1;Jl'u’]-ll_:i:.‘]11.
Electrodes— ., —"' modeling u_ml ...um] resolution,
D electrodes in different boreholes
\ - . should be aligned at the same
Y| : depth as elose as possible.
= Surface elecirodes are not
. * required but may be used Lo
. R e i e 4 improve near-surface resolution.
. e i
. = The best resolution 15 about ]J’fz

of electrode spacing.
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4.1 ERT 2 RIHE B2 %

AP E &SR R A B A TR ZER FRI R b i
P B AR RE AT cHPE A R R TR RS AT REA
FEFRIEFET R - SRS E D o ToRDAZEL B TOREAIRE . 2T B
RO RHATLAFPMARALEFL A QI RSP E Y PRSP N2 F A5 0
BRELIES S o AR fwaafﬁ%&*%ﬁf’%*ﬁzaﬁmwmwlg:ﬁ%
iV ERT # jpl2 1= g3t ERT 2 gl -ERT 2 pl3FR 2 2 2 £ =8 A A Fh4ck 41
FRIZE 4eB 19 - ERT 2 Rl R 2 R4 72 Z 5" v &2 T 5 - &2 & = 1&2 -
T3 T AR "’itg%cmﬁa BT By A2 BT R EH A Y ART
ZREAGER DHRUBFEEZFATAAT o RTREEEA LA B RS LRY
FRlF%: (1) 2 8ERT 2 Rl%E; (2) - WERT £ Bl % & -

&

P_1] ":{'II .
R

F B hk |

- 2 ERT # Bl % &

P13 AW-0 P8

@HOH@ Pl?@

4.0m 4. 0m 3.3m /4

P10

|
=

B 21~ ERT 2 B>5p| =% 7
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% 3 ERT 2l A 7l 4

S L. B BabEER (K TR E | .
SR I E R b (> ?; e (> :J; T lEm -
Z 3 ERT # p P14~ P15~ P16 ~ P17 [13.6 1~12 T fRiE S Z fRE

s ERT # p] |P18 ~ P19 8 1~12 T RiE >~ = R

Iy

411 = 2 ERT # P % %

R R R e R FE ST 0 A FE L EaE AW 5 ¢ o %
B v (PLA~PL7) % (FERT 2 i) o o 0 ARTE Y T F § RS KRGELE > T
e B 2 A FR A F T LR BASRKE 0 M MO AGROE 3R o 1345 AW-3 &2 P14
P16 2 P17 2 2 45305 %k 5 KA G Ak T 75~11 28 & 12 2 ¢ ¥ § 35 hm
TR (T kPriT i emig) (R T IIR 12 08 T MBS B 2 ALY L
A e MERIFFEZ R Tk ) AFR 8 S fa;y;;gﬁ ?ﬁrﬁ‘}lx DM, VLR
RETLEFHE FE R BT (%@M] W B T B B BT s
‘L’fﬁ- ’ /ﬂ%@% ~DNAPL /74 % o ~ %3 ERT = 235 p % % 4-F 22 2 B 23 »

TREERZABEFRI G 2 = B O

lt@&r

‘3\

:l \
(:m\&
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Z Slices of Inverted Resistivity

X 11.60

P15

AR

Resistivity (Ohm-m)

1.0 5.3 28.3 150.4 800.0
= &% (Pole-Pole) T e E
pi7  2DEFR 10 2 ¢ 35 2D FR 10 2 ¢ 316

P17 2D FER 115 2= 2w 2DFR 115 2% 3%

0,00 3.87 7.73 11.60

B 22~ = B ERT & P EFRF PRI &
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Resistivity (Ohm-m)
1.0 5.3 28.3 150.4 800.0

#R10.5% < || B

B 23~ = @ ERT & RlEFRIZ] 6
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B 222 J R - fRiZ22Z8FFRIe >  TRE - RZ2Ee & EIFR -
e o BB TRET2ZREYRSIEY APIATIPI6ZR HY 2 HEIFER
e 212 2t FIFAR A3 2 115 2% 0 B RIS (200~5000hm-m)
BT PI6 2 Bl o d ot P16 2 HEETALET A S T 10.8~12 2 ¢ FEIE L B
2 AFEL oAkt SRR 2 RIEFEG Y KR 0 a ERT RIS % Bor 2t R
TIEF R rgﬁv‘“%’W#E“/fbk’DNAPLﬁ—’#@pfﬁg I P4 A 12 o R R
2RI ALY P16 )5 & P14 2 HER TR AT 2 T 10.7~117 = ¢ R R
L FR O Hp FREPAHF PO RIFRZF FiEE FRFRAZGTLE
B8 T PL6 T B RGBS D S b B S AR B

Bl 2345 % Frrz s iR a‘,rﬂff%s‘:%i’?fm;ﬂ‘mpfw;a's)i!i;ﬂ,xvz
P2 e 2 35 & G ’?ﬂg,ﬁ] PR RIFR R LIS R R ARE o A
% P14 2 P15 thg R R > ok T 11 2 gsa@ﬂuw» ; P16 # g 7 I
HR o4 BT O5 23 105 &% 5 iER é%é (¥ T 94~10.8 2 & 2 485 iR
oz pip gL mE)) e T Il o PRZRE fﬂ/ﬁwwﬂwﬁ
B115 2 12 2% R (3 FaFesr T 108~12 2 23 ~3kd ) 23
ﬁxLJn%@mgﬁﬂo

1295 AW-3 ~ P14~P17 2 -k 4~ 37 5% % 87 TCE )k B394+ 7 -k § #14%
B kREY AW-3 %3l 2+ » #u ¥ P16 2 kA (0295mg/ll) Bt H4eps 1
~2 % > @ ERT #pls B P16 & &R AL RME LIS > 2 0% P16 # T
ZALBEE FREG R AHOF o ¥ ERT X RIR S "H TR RIL® T
AT (PL7 &2 TW-1 5447 ) "8 MARSL > (K A 47 5 % P17 &2 TW-1 k& P & i<
FageE (TW-1 kR & 5 0.07mg/L)

412 - 3 ERT & Bl % &

AR Pl s Fn 3 > THREEZAIERPE T LR
B E U AW-O GEIE e b0 B T 34~8 2 B FHI Y mpj s A 5 KT8
~85 2% LpR A @ s T 85~104 2% mE A 518 T 104~10.6
ARG H A AED c AARERT 2 RIE SR 2BT RS E(Z1miZ e HRi2 )
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ERT 2 Rl4R R = % 4rf] 22

P19 : istivity Secti P18 P19 P18
Inverted Resistivity Section Inverted Resistivity Section

7.2 5.0
8.4 9.2
9.6 10.3
10.8
1.5 _ _
12.0 0.00 4.00 8.00
0.00 4.00 8.00

Iteration = 6 RMS = 18.79%0 L2 = 30.56
Iteration=38 RMS =22.35% L2z =1.18

173 416 1000 173 416 1000
Resistivity (ohm-m) Resistivity (olhan-m)
= #&;% (Dipole-Dipole#t 7] ) = &2 (Pole-Dipole$ts1])

B 24 ~ = 2 ERT # B]>5 B = % B

B 22 2 35 B = & Bgom T B A3t P19 22 AW-9 2. [F - H ¢ o 4R ;2
(Dipole-Dipole #:51) &7 3 & 7.2 2 e F RBBIT- KT AR F TS B 5 ic
W g B TR ATIE A > B T RIS AR AR T ke B RIS
e R ARE A e R F R T R 2 B R OBITPIOF > Ak T 95~115
o R g REF K & 500 0hm-m - @ = 4&;% (Pole-Dipole #7]) “t#Fip|2 £ ¥
TORRETE A RRAITY L2 AW-9 Tl o

1295 AW-9 ~ P18 2 P19 2 -k 4 7% % B TCE jk & ¥o4gif+ ™ -k ¥ 414
#4849 AW-9 2z TCE kA ¥ & 0.46~0.49 mg/L > P18 2 P19 2. TCE ik & 4 % %)
5 0.067 mg/L % 0.25mg/Le-k A 476 % 7 TCEEA & ¢ AW-9 22 P19 2 fF »
22 ERT 2 Rl % v & o AT = 4502 & & 4R RIS 4 1345 B B > ¥ Goes and
Meekes et al. (2003 ) &2 £ B> % - &k (DNAPL 2% & ™ = &/ 2 3478 12 )
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4.2 GPR 2 p#FE R % %

rrFE A 0E GPREBIVE Pl GPR 2 plFERZ E 2 F 2 E A A ?q‘l&r%
4.2 > 5| % 4oB) 23 - GPR # g ¥ A€ @ 5k 6 GPR 2 RIE2Z 4| - 7 ugd iF
TWRIFGF R & T RB k-
Z 4~ GPR # pIA & R £

B5it e 2w = 4 .
HpPE R 2 ¥ plE B %d\i iﬁ /f <) AT R 2 2
- 2 GPR ¥ EW-1-~ EW-1-E 34 12~ 11 MOG
= 2 GPR ¥ EW-1 - EW-1-W (3.7 12 MOG
8 4] :
O 2"-‘-1‘9?
ki
LRI (Led3k)
&.0m 3.0m
C3
O
p2? @le
[ J
TW-2
EW-1-W
5.8

B

3

HE

2

i

B 25~ GPR # B p| =% 7 & B

EW-1 %38 2 EW-1 2 5 ¢ w2 W EW-1-E 2 EW-1-W i& 7 1 23 43¢ GPR
2 P35 P cEW-1 Fr & TCE )k & 5 % 0.3~0.9 mg/L > *5pl% 2_ Jk & & % 0.67 mg/L -
KA TIE N of ARBEINEW-1F 52 I BN AT F R
FI* 52w B e gL REHFAYREALAEBE S e A RS LR
Figi®Erz %
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421 - 2 GPR ¥ jpliplse- (EW-1-EW-1-E)

EW-1 % 32 EW-1 2 5 ¢ o B EW-1-E 2 EW-1-W i2 {7 1 '3t $f3* GPR
2 p]% P o EW-1 % EW-1-E 5 ] % 4o 24 - 5312 ifd 2 R 11 2 ¢ i3 2
T6 R R R MOG E o 3SR R E A EW-1 BT sy
EW-1-E» & 2 e84 2 « W24 2 f7¢ B2 TR L8 K Db & - BES »
FMER  RAGRRBE AT I E A i AL BEA 19 DNAPL 2 7T
RBERFAF BRI ET PN 27 DNAPL 5 2 Meny & ¢ - F ik @
B R GA AR AR 2R RHs o TR BEER § R P T
HRFEA BB TR BN LB RS BB SERESE (F 15 2%E ).

W-1 EW-1-E
_67
_77
_87
g
E
% _97 0.18
D 0.16
0.14
0.12
-10- 0.1
0.08
0.06
0.04
_117 0.02
0
m/ns
-12
0

Distance (m)
B 26 ~ GPR # %= & (EW-1&EW-1-E)
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%Miééﬂa%%?ﬁii%?@%ﬁﬁvﬁiﬂmmwm”T’ﬁﬂ&

+ & 4E2 2 w0 k5 (2)0.6~0.8ns/m > dwiRlE 7 F)

ﬁ@%%wﬁ%iﬁ%:ﬁm&WmUJ’ﬁw?"a¥#$ﬁ%°gw4iﬂﬁ

BEGTAMEVFER (Bod RH)> ¥ - i ¥ T 652 % A 17 EW-1 %

B AE O JRRIT A R R EE A o AR AR T 8 10 28 B vt

PR EWIEREAAFT BV TEAGR L PERERE I 24 R A
RRER S FI SRR FEERS BT R EE Y AT

422 - = GPR # ppliplsn- (EW-1- EW-1-W)

% = ew P i EW-1 % EW-1-W > 5B & % 4§ 25 - 502 Bk fd 2 K 4

11 2= 2 2 v 6 2% Feo 253 387k MOG /2 o Fo+X 5% & EW-1»

QY EW-1-W > & £ BFEE 37 28 o A% GPR 2 RI2le NS AR ¥ 3

BEOIFATAS T T s ¥ R EW-I-W 2 o 5 - BB F REBITA IR

LOKTREH 2 D% 2B 5 G hak T 85 2% A ¥ o AR ¥ R BIEIT EW-1-W . R
BFGRE > 8tk T 9.5~10 2 % e JIPR N R FE L L0 A AR i R

R AR N

‘}‘

b2 PHERIESET O FH A RS A EW-1-E 2 EW-1-W 2 FF 3 T 8
~I0 2R TR FATL R ALIFEALWE T L0 UT 2 ALY o TE A
TGN R RE e FRT Y A T B8~100 o Fobod THER
R R R RS G LT A R ARR B S AP LT A RIT FRG (4
TW-2 # % %fiT)
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Depth (m)

EW-1-W

0 0.5 1 1.5 2 2.5 3
Distance (m)

B 27 ~ GPR # B p|= % (EW-1&EW-1-W)
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°
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4.3 BV L FARL S 2

B LR FAELE N 2 W FREANASE R FR A LMK kA
FEHREERA G AR T 6~10 2 ¢ ; Hus TGRS PR FRA G A
T 6~15 2% fR B KEA R 10°~107cmis 0 B IARE & o k& B M4
%@&%&ﬁ;a? A o b A RGRER A MO KRR T R A R e
’ﬁ"#fﬂ:(#é] Rigsk ) LB RR T T (MR ) T RAZTE T RIFR
2 KA AT R E AR 2 iR - R AN ERT R
ABBESARREFRL R EE Tt 3a L b o F 7 1R 4eF2
e 4R el s FR2Z KE (5 %P K2 Rawls and Brakensiek B2 )
TR b MR RS FE SRR TG R 2 BIe T e G HEE

ln_t

RS TR hEs  AANG (Bl 26) 7 5 1 F &30 11 5 P15 2 AW-3
T EK A AR S AR TR 0 B G R e LR

#G fLJ&%’Pw£ A ER > SN R R KRS

*”"52%'4 AW3f K @R A % 1201 7 8~10m pF 5 5x10°; # & 10~12m p* 5

25x10% #-5 kA b FA 5B 2T 8~10 2 ¢ 2 10~12 2 ¢ » 1 T 8~10 2 ¢ f

%ﬁ%@ii@ﬁ%@(ﬂm*%%ﬁﬁijnﬁKﬁﬁlﬁ~w4mmommyf
2 Kigd » (P15) adt (P17) e > 4173 % Blteid L7 545 85
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T

3m Sn

P’L# alv-1

Fl

Fie

MR oF

7.
et

e

&
£

hlE

0.0

2.0

4.0

6.0 |

8.0

10.0

120 |

BEE)

Ry

7

B 28 - AW-3 2 % # 3] W]
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4.4 =" BiEP AR

REENE NG 1BFAT C AREY A F AR Y frEATREE RS
2 EERTORE R 2 F R AU R RIOA G L L AL TR P i
RFAo Y L ERRI A I A EEE AT 00T LR REEF R S
GG IR A FELE S AL A F AR RS2 LR

~ H

R EOATAMGE BEOR AR CroCuZn P B RF o P R TR A S EE
7 570 74~ A H 2 £h 4o md21 s B O(FRIRF ,1998) - 7 % (1998) &
¥+ E R AR £ 3 7 Cr 4 % 32.1~149ppm(-T 32 57.7 ppm) > Ni:18.6~98.2ppm(-*
35 45.6ppm) » Cd : <0.02~0.16ppm(-X 3= 0.07ppm) » Zn:56.9~362ppm(L 3= 133ppm) >

Pb:13.5~54.0ppm(-T 2 22.9ppm) > Cu:8.6~379ppm(-* = 78.5ppm)

X JRVE LRk, Y B Ez2 Ao T /r')EvL— l'-yr—‘?\: v P OPFELR R R
¥tk o 4 ATE ~ #%F"’)%}J\f;\'m E’/Zw_%’_#i’mn”'—“ﬁ%ﬁ)%— AR~ AT

BTk Rk R F R RES L o ki

LR AL S
BRGSO RE R CEA T AL 2 RS VR EIRCKPE A FIRARY
TEBALE A 2T

AETRRERT AP A AR R RTERLE (EM) s kB T
i §HFpiz (CRP) ¥ HFEF AL THF BB A1 (Fo PP fFd e nd g
MBI ARG R BT EAEER  ARRBEM A AR ELRB LR
Rk e Rt FH k2 CRP 228y §42 (GPR) BARFFREH
GRS SRL R

PR EEIEE TSR RFRZERLIAG P RS TRZ (EM)
FR R AEu R M2 RE FRLOmMpP 2 ET R FE S TR
2 g okehh R B R *f@°$%%?*%*€iﬁﬁﬁﬁiimﬁﬂ$
%1 (1) THEMER (2) FHEM RS -
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4417 P EM % &2
ARREBRTREZ B2 BIETERE SRFI AR 2R R g
AN FA Ry E RRACTHR > B 27§ ¢ R SURE T FL s R
o 8128 5 EMAFRI= % B - Bl fzﬁﬁmd‘&%ﬁﬂz $7T R A 15~120mS/m 7 > H
PRET FIETAEEL L 2 BRI + RIET R A EH LY 5~40 mS/m 7
P L RIET R ESA F D 80~120 MS/M B B P h T A R APEOY R
AT R R ifs‘r

Bl 29 ~ T 5P| T 5 iRl

Ms/m

117
111

25.076—

25.074

25.072—4

25.07 —

25.066—

25.066

| B 5 B 30~ T EM B S % B

25.064 -

T T
121.506 121.506
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442} 5 EM &

AR DR PO E R L AR I AR L PR UG 5 A
PN FA R EEE B ToFF RS RTAL > R R RS TR
Feemiz BTl B 295 ¢ mMis t P52 5 R ] - B30 5 EM 4RR] = %
BB TR HFERZET R A20~70mS/Im > ET RAPFITT FIL TS
RIET RIORE YL 50~70mS/M B > P Y BFET R 4 20~30 mS/m B+ 4p ¥
PAE T o d P %20 P a RIFI R S FRT R AP d B F
FTREMREL

Bl 31~ 1 PFR R 5 R
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121.46
121.455+
121.45+
121.445+
121.44+ @ L
>
—

I T I T I T
25.01 25.015 25.02 25.025 25.03 25.035

Bl 32 5l E EM RS % (2 4edep S s B F )

Rt THEMEFRI S * o AFERP IR LG E SRBE cABFRET RS F
PR AEREBYAR P HEMERETRIARIEFV IR T 3 24 2
feiz g o HRHRTATAF L R IUER R o T A S RERE S -

% 5 RiEHEAS TR

g3

ER)

TRk | 2"

Bl =k 2 A :
ARy - A mho/cm) (r?]g

s
s

Pb(mg/L) | Cr(mg/L) | Cu(mg/L) | Zn(mg/L) | Ni(mg/L)

\
=
ER"

) | (mg

=
=
~

7 FLNS 806 33.7 | 110 | 001 | 023 | 091 | 0.39 0.41

479 31.3 | 875 | ND 0.01 0.01 0.04 | <0.005

ARAIRE 319 36 [ 168 | ND 0.01 | 0.03 0.04 0.03

RERHM!MFESTCRPESE L §E2 7 2 as THER -
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443 Fp FEEFEPRES

F%{ﬁ%h

B33 372 if b T %P5 E
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