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Application of Electromagnetic and Electrical Survey for Soil
Contamination in Land-Fill Area
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Geophysical survey techniques, such as electromagnetic(EM), GPR, and electrical method, have been tested in

the landfill area to evaluate the applicability of these methods to soil contamination measurement. The EM method has pro-
ven to be excellent on mapping the areal distribution of contaminants and the migration path for leachate. Since the field
operation of EM technique is simple as well as fast, we think the EM method must be the first choice for these purposes.
Electrical survey techniques have proven to be very effective on mapping sectional distribution of contaminants. Generally,
the GPR method is very good on high resolution survey of shallow depth, and field data acquisition is simple, too. But the
resistivity method gives better information on deep area, for example, deeper than the depth of 20 m.
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Pic. 1. Panoramic view of the survey area.

AH&stem, AHEE 717]E Ayttt GeonicsAke] EM31 7]
Folth ARE 2 T 4 AAEAPHO AL AL F
oE 975 KHz, 741 2442 375 mo|n gk A% 6m
7HRe] HHEAHQ AV|AEEE Y £ Ut LA
xrt.
Pic. 2 @AM FAE dhaL Qe ARl e mA
A W A o] GAL ks 153 o
Fe 5% Weleltt. @AEAd S Fig 29 Ao &4
me 2F B 2N 749 U AN 24 iR
A 74L& 1 molt}.
2o £42Q o4 plumed] 93], B4 et & 7%
A A ZAE 95t A7 EAL 2 GPREALS A1)
ANGAY] A$ B A /P g AMREHE 249
ABEMA}2] Terrameter SAS 300C 7] 5& AL&3lg e A
Hj g & A= z}(dipole-dipole)y o] 1 A=742- Smo|th. &
A2 & Fig. 20 93 Ao g FAE vle} o] Gk
2 24, G 3 Sdolth. AR AUIGAPEY] B 4-5
ol desty 1 339 EFANL FAFgFez 1% e

l-f\l rN
AN
2
£ )
e
e e
o
>

I 8

Pic. 2. Field data aquisition with electromagnetic method (EM
31).
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Fig. 2. A plan map of (O landfill area showing survey lines.
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Pic. 3. Field data aquisition with GPR method (pulseEKKO IV).
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Fig. 3. Conductivity map of (O landfill area.
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Fig. 4. Field data pseudosection and its inversion result for the
line 1-1 (dipole spacing=5 m).
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Fig. 5. Field data pseudosection and its inversion result for the
line L-8 (dipole spacing=5 m).
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Fig. 6. 2-D resistivity modeling. (a) synthetic model with gra-
dually increased soil resistivity and dipping basement. (b) the
pseudosection and inversion results for the model (a).
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Fig. 7. 3-D view of inversion results for L-8, L-9, L-10 lines
plotted by program “DP3DView .
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Fig. 8. Bandpass filtered and gained radar reflection image for



sy e ERed 2AE A% AR 2 2718 91

Fig. 78 L8, 19, L10 24| 24318 3aloz vehd 249 a4 8 712 4272, Aaisd 59 et 7,
A2 ol2id 374 BAL ol &5 o Aol FUE  wAhlEel A Fol HlFel 2 o GPR §APel 92
AU Bkekn BRSE £ 242 F 5 UL AolT. ¥ Aoz BUELL 20m o4 ARe HRE Q) 3

£ % o] BA0] A4HR 22 Aotk £ ADF2u
GPREfAL 2t Azzel he A& o) BAZ TS daE BT

Fig. 8& L8 Z40] i3t GPRYA} Amolth, A%el 1 APy, Beld2s) 22 2Ap)0e 2487} 2ad Aow
NNREETL 8 FE0| B R 7Nkt AAWME RS 4w et
2 doltha} Aska At ©om 40~80 m, 150-250 o3 Be ATABE vigo 2 dof FTAE $H 13
nsec P2 Ehb: event5 & Aok 7z whgo] oz Aprial Aol OO Wl@A Aol chajed AlF2A), A7
AR PAEERA &G AF WAL B et 5ehE AR, SRS B Bo ARH9 BALE A
27] AZHO-100nsec)e} g} AFo] oAAdNe)  slo] FFAL A Bl AE 2 S ANFH oj)
goltht whgol ST £ WMER} B 09N A9 By ohlek ARAY, FRLAAD, HFe AN 5
AE e Bato] Lok AFo] FAF Aadm HAE  Tlrg e@ddl del 484S dEaA 2 Qo E g
AFoiede) Fe al Hed ole SmAYE AR Folk 24F oQHHel W BAH A gy 2 13
st} 249l dolckst Yol N eI = 2ok Fig sl o A, el edA e HaAe el A4S Ae Aw
o] $¥L 2] HAlal] FRo| 4TS STt A%, GeiAe) A5l 2Ash Mg 53 PAe FE

B7heAT Bol 1 28 E 0 Aol
Aot £o W Hat
LAl 2

g A7e Bae 8404 Ao zajd A7Ee
PHES Healal 99X BAlshey muael 2% B R AT B4R 6Tl e dERHE FE 74
AR E Bk Aol e) S8 Bkl AF A we aves anon 9 7w AelE EEUL,
29l 29 8l o A& AFske o w B o] AuHE I Y2 et 2uE o|x &

olsh 2 5Ag Aol WA A8 BEEAEORE A ol dEAAATLY 2YF, 0P E AT e
A 7oA A2 A77F DU DA, GPR A, A petatel AP A4 g =T
A S AEEe o5 SRS 79, SR
142 OO 2971 W33 Ade e gaig 448 = & 23|
S o3t wP g Bdeda) 2 Bole) A4}

A WE ArE AAEt o o e ArAnE gokst 1. olejAl, MA B, AEH, 1995, A 722 - X Taay ¢
o gow 2. 49 hx) B A7) SR T(D): 28] S, KR-9S(T)-3.

1. & ZARHGe @ Ae] A2k g2 o) Agns 2. Buselli, G., Barber, C., Davis, G. B. and Dalama, R. B., 1990,
oo 03 o] A3} 54 o) 9lo M o FAESN FAESS 3 SE D'etecti(.)r}l1 (zf gr'ourtld lWatter conta?inatic(i)n 1neitr v;fastet :izpos.al

sl = - N - sites with transient electromagnetic and electrcal methods: in
2:}_:; ;;‘j- ;f/\ll—rlﬂz?‘ij] A FEER A B89 A Geotechnical and Environmen%al Geophysics, Ward, S. H. ed.:

e : SEG, 3, 27-39.

2. 0 @A F 9 AAE SR 7tz eke ek 80 m7} 3. Lanz, E., Jemmi, L., Muller, R., Green, A., Pugin, A. and
A, A ZRee 219 ule} oF 40~60 m7kA) 2 JhekE|n Al Huggenberger, P., 1994, Integrated studies of Swiss waste
T= FHd 10 m A =o|th disposal sites: Results from georadar and other geophysical

3. AR S ool 2HA Byals o A muel il;rgrleyiszziroc. of the 5th international conferencel on GPR, L
j] iii £ Jﬂ% ‘éj ggg;g; jﬂ}%z}%i 1;% t""j'fq s 4. Lawton, D. C,, Jol, H. M. and Smith, D. G., 1994, GPR sur-
R A& HFe] & W HpA o Agdof & B veys for near-surface characterization and contaminant map-
o= dddnt ping: Examples from the Canada Creosote Site, Calgary: Proc.

4. GPR &AM 2 A7) EAP & Az 82 d] 7] 28k of the 5th international conference on GPR, 3, 1275-1282.
@R ele) 27 ExAY sot) wapHolw AR



