
eo 

e-1 

C. 

e-6 _ 

e-7 

e-8  

1.4 e-9-  
1 e- 0 

e-1 

 

12_ 

e-13- 

e-14- 

— Field Data 
o - • Mathematical Model - with IP 

— 	Mathemetical Model - no TY 

e- 16- 

 

TDEM 

e-13 	e-12 	e-11 	e-10 	e-9 	e-8  

Time, sec 

e-7 	e-6 

Parameters of cross-section 

N2 of layers p resistivity 
(SZ•m) 

h thickness, m T decay 
constant (msec) 

i polarizability 
(%) 

1 29.3 24 - 
2 21 10 0.05 4 
3 50 10 0.47 13 
4 85 82 - - 

Fig. 9 Comparison of field data with mathematical modeling for station no 11 



e-5  - 

e-6 - 

7 e 

8  

v9 - 

1 e- 0 

1 DEM 13 

e-12-  

e-)3 _ 

v14 
. e 15   - 

• Field Data 
•.0- • Mathematical Model - with IP 

- Mathematical Model - no IP 

e-3 - 

e-4 - 

v 	 10 12 	e- 11 	 v9 	e-8 	e-7 

Time, sec 

Parameters of cross-section 

N.(2 of layers p resistivity 
(n -m) 

h thickness, m 'I decay 
constant (msec) 

T1 polarizability 
(%) 

1 22.3 24 - - 
2 26 19 0.05 4 
3 51 6 0.48 15 
4 115 82 - - 

Fig. 10 Comparison of field data with mathematical modeling for station no 13 



e-15 

e-2  - 

e-3  

e-4 

e -5  

e-6 

e 7 

„ e- 8 

W9 e-  

t e- o 

e-11 

e-12 

— Field Data 
• • • • -• • • • Mathematical Model - with IP 

- Mathematical Model - no IP 

e-13 

e-14 

TDEM 14 

e-13 	e-12 	e-11 	e- I 0 	e-9 	e-8 
	

e-7 
	

e-6 

Time, sec 

Parameters of cross-section 

J\12 of layers p resistivity 
(Q•n) 

h thickness, m I decay 
constant (msec) 

ri polarizability 
(%) 

1 21.3 24 - - 
2 24 19 0.05 4 
3 51 6 0.51 22 
4 115 82 - - 

Fig. 11 Comparison of field data with mathematical modeling for station no 14 



TDEM 15 

le+0 

le-1 - 

le-2 - 

1e-3 - 

le-5 - 

le-6 - 

1e-7 - — Field Data 
• —••• Mathemancal Model - with IP 
-- Mathematical Model - no IP 

1 e-8 

1 e-6 	 1 e-5 	 1 e-4 	 1 e-3 

Time, sec 

Parameters of cross-section 

N2 of layers p resistivity 
(Om) 

h thickness, m z decay 
constant (msec) 

11 polarizability 
(%) 

1 22 25 - - 
2 26 20 0.05 4 
3 51 2 0.42 11-12 

Fig. 12 Comparison of field data with mathematical modeling for station no 15 

51 



TDEM 16 

le+0 

I e-1 

l e-2 

l e-3 

l e-4 

l e-5 
1 

1 
l e-6 

- Feld Data 
1 e-7 	• • Mathematical Model - with IP 

- Mathematical Model - no IP 

l e-8 
1 e-6 
	

1 e-5 
	

1 e-4 
	

e-3 
	

1 e-2 

Time, sec 

Parameters of cross-section 

J■12 of layers p resistivity 
(S2•m) 

h 'thickness, rn 

24 
	  constant (msec)  

r decay 11 polarizability 
(%) 

 - 1 24 
2 26 25 0.05 4 
3 50 2 0.48 22 

Fig. 13 Comparison of field data with mathematical modeling for station no 16 

1 t 
7't 

r 



le-3 le-6 	 le-5 	 le-4 

TDEM 17 

le+0 

le-I 

le-2 

le-3 

le-4 

le-5 

le-6 

le-7 ,-- 

Time, sec 

Parameters of cross-section 

N2 of layers p resistivity 
(D•n) 

h thickness, m '1 decay 
constant (msec) 

n polarizability 
(%) 

1 22 24 - - 
2 24 21 0.05 4 
3 50 6 0.46 21 
4 105 82 - - 

Fig. 14 Comparison of field data with mathematical modeling for station no 17 

Field Data 
• • • • •-• Mathematical Model - with IP 

Mathematical Model - no IP 

44.1141.>0.4.0...9 



1e-1  - 

1 e-2 - 

1  e-3 - 

1 e-5  - 

TDEM  8 

1 e+0 

1 e-6 - O 

i e-7 - 	• 	Field Data 
•  a  • - Mathematical Model 

1 e-8 

1e-6 	 1e-5 	 1e-4 	 1e-3 	 1e-2 

Time, sec 

Parameters of cross-section 

N9 of layers p resistivity 
(Q•m) 

h thickness, m , T decay 
constant (msec) 

ri polarizability 
(%) 

1 23 24 - - 

2 26 15 0.05 4 
3 50 6 0.38 4? 

Fig. 15 Comparison of field data with mathematical modeling for station no 8 



le-2 - 

I e-3 - 

d le-4 

le-5 - 

le-6 - 

ie-7 - 
Field Data 

• 4 • • Mathematical Model with IP 
-7-  Mathematical Model no IP 

TDEM 7 

le-1 - 

le-8 
1 e-7 
	

1 e-6 
	

le-5 	1 e-4 
	

1e-3 
	

1 e-2 

Time, sec 

Parameters of cross-section 

N2 of layers p resistivity 
(Q•n) 

h thickness, m t decay 
constant (msec) 

'9 polarizability 
(%) 

1 24 0.5 - 
2 14 21 - - 
3 18 36 - - 
4 30 16 - - 

Fig.16 Comparison of field data with mathematical modeling for station no 7 

r 
1 



Field Data 
• • • 4  • • • Mathematical Model with IP 
-7-  Mathematical Model no IP 

TDEM 

1e+0 

le-1 

1 e-2 

le-3 

1 e-4 

le-5 

l e-6 

1 e-6 le-5 l e-4 l e-3 

Time, sec 

Parameters of cross-section 

j \ 12 of layers p resistivity 
(S2•m) 

h thickness, in z decay 
constant (msec) 

ri polarizability 
(%) 

1 34 1 - - 
2 15 17 - - 
3 18 2 - - 
4 36 10 - - 

Fig. 17 Comparison of field data with mathematical modeling for staion no 5 



le+0 

le-1 - 

le-2 

1 e-3 

1 e-4 

le-5 

le-6 - —4)— Field Data 
• • • -0 •• • Mathematical Model with 1P 
— - Mathematical Model no IP 

le-7 	 
le-6 le-5 	 le-4 	 le-3 

TDEM 6 

Time, sec 

Parameters of cross-section 

.1s1"2 of layers p resistivity 
()m) 

h thickness, m r decay 
constant (msec) 

T1 polarizability 
(%) 

1 34 1 - - 
2 25 17 - - 
3 18 3 - - 
4 20 5 - - 
5 115 82 - - 

Fig. 18 Comparison of field data with mathematical modeling for station no 6 
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-10 - 

0 50 100 150 200 

- Stations - 

16 	 17 	14 

rz" -20 - 

E 	• • 
..0 ..„.., -30 - 	24 

in. 
a) 

CI 

-50 

• 	• 	• 	Illt--_-• 
25 	 24 	25 	27 	22 

-40 - 

-60 

15 

Distance [m] 
24 etc, = Resistivity VI m] 

Fig. 19 Geoelectrical cross section showing the distribution of resistivity values for the stations of area 1 



17 	14 	9 	10 11 5 

- Stations - 

Distance [m] 
22 = Polarizability [%] 

Fig. 19 a Geoelectrical cross section showing the distribution of polarizability values for the stations of area 1. Highest polarizability is correlated to high hydrocarbon pollution 
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Fig. 20 Contoured plan of area 1 showing the changes in polarizability (hydrocarbon content) across the area 
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LARGER TDEM SURVEY RESULTS 



TDEM 1 

1.0e+0 - 

  

1.0e-1 

1.0e-2 

   

   

1.0e-4 

   

1.0e-5 

   

L Oe-6 

 

Field data 
• • 	Mathematical modeling without IP 

Mathematical modeling with IP 

    

    

1.0e-6 	1.0e-5 
	

1.0e-4 

Time [s] 

1.0e-2 

TDEM 1 

.1■12 of layers p resistivity 
(SZ•) 

h thickness, in T decay 
constant (rnsec)  

n polarizability 
(%) 

- 1 10 13 
2 33 9 - - 
3 48 6 0.8 15 



•-- Field data 
.e. Mathematical modeling without IP 

—T — Mathematical modeling with IP 

1.0e-5 1.0e-4 1.0e-3 1.0e-2 

TDEM 2 

Time Is] 

TDEM 2 

J■12 of layers p resistivity 
(E•m) 

h thickness, in T decay 
constant (msec) 

i polarizability 
(%) 

1 15 12 
2 33 9 0.8 5 

° 



TDEM 3 

1.0e+0 

1.0e-1 

1.0e-2 

1.0e-5 

1.0e-6 
Field data 
Mathematical modeling without IP 
Mathematical modeling with IP 

1.0e-5 
1.0e-7 	 

1.0e-6 1.0e-4 	1.0e-3 

Time [s] 

1.0e-2 	1.0e-1 

TDEM 3 

N2 of layers p resistivity 
(Q•n) 

h thickness, in r decay 
constant (rnsec) 

ri polarizabihty 
(%) 

1 11.5 11 - 
2 33 9 - - 
3 48 7 1.2 4 



1 .0e+0 

1 .0e-1 

1.0e-2 

1.0e-5 - 

1 .0e-6 
Field data 
Mathematical modeling without IP 
Mathematical modeling with IP 

1 .0e-7 	 
1.0e-6 1.0e-4 	1.0e-3 1.0e-2 	1.0e-1 1.0e-5 

TDEM 4 

Time [s] 

TDEM 4 

N2 of layers p resistivity 
(•m) 

11 thickness, m T decay 
constant (msec) 

11 polarizability 
(%) 

1 12 10 - 
2 33 9 - - 
3 48 10 1 .2-1 .4 



Field data 
• Mathematical modeling without 1P 

Mathematical modeling with IP 

El 

TDEM 5 

1.0e-1 

1.0e-2 

1.0e-3 

1.0e-4 

1.0e-5 

1.0e-6 

1.0e-6 
	

1.0e-5 	1.0e-4 
	

1.0e-3 	1.0e-2 

Time [s] 

TDEM 5 

N2 of layers p resistivity 
(u•m) 

 8 

11 thickness, in 

8.5 

r decay 
	 constant (msec)  

- 

II polarizability 
(%) 

- 1 
2 33 4 1.2 3 



1.0e-2 - 

1.0e-3 - 

1.0e-5 - 

1.0e-6 - 

1.0e-1 - 

• Field data 
• Mathematical miodeling without IP 

Mathematical modeling with IP 

TDEM 6 

1.0e-7 	 
1.0e-6 

  

1.0e-5 	1.0e-4 	1.0e-3 	1.0e-2 	1.0e-1 

Time Es] 

TEM 6 distorton? 

N.9. of layers p resistivity 
(am) 

h thickness, m t decay 
constant (msec) 

ii polarizability 
- 	(%) 

1 6 4.5 - - 
2 33 4 1.4 10 
3 43 1 1.2 15 
4 40 28 - 

J 

rs:2sea' 



- Field data 
• Mathematical modeling 

TDEM 7 

1.0e-1 

1.0e-2 

;71 ,  1.0e-3 

fl 

1.0e-4 

1.Oe-5 d 
•e• • • 

1.0e-6 
1.0e-6 	1.0e-5 1.0e-4 

	
1.0e-3 
	

1.0e-2 

Time [s] 

TDEM 7 

1■12 of layers p resistivity 
(0 -ni) 

h thickness, m T decay 
constant (msec) 

ri polarizability 
(%) 

1 9.6 3.4 - - 
2 33 4 - - 
3 43 2 - - 
4 40 28 - 



• 1.0e-5 	 
1.0e-6 1.0e-4 

Time [s] 

1.0e-2 1.0e-5 1.0e-3 

• Field data 
••••*.•.. Mathematical modeling 

1.0e-1 

1.0e-2 - 

1.0e-4 - 

TDEM 8 

TDEM 8 

N2 of layers p resistivity 
(n•rn) 

h thickness, m T decay 
constant (msec) 

ri polarizability 
(%) 

1 10 8 - - 



1.0e-1 

Field data 
• • -1-k• Mathematical modeling without IP 
-- -7— Mathematical modeling with IP 

1.0e-2 

TDEM 9 

Time [s] 

TDEM 9 

N.9. of layers p resistivity h thickness, m r decay ri polarizability 
(0•m) constant (msec) (%) 

1 10.5 16 - - 
2 43 3 0.7 25 



1.0e-3 

1.0e-4 

1.0e-5 

Field data 
Mathematical modeling without IP 
Mathematical modeling with IP 

• 

+I! 

•• --0•• • 
— 

1.0e-5 1.0e-2 1.0e-3 1.0e-4 

TDEM 10 

Time Es] 

TDEM 10 

N2 of layers p resistivity 
(11•m) 

h thickness, in t decay 
constant (rnsec) 

11 polarizability 
(%) 

1 13.5 10 - - 
2 28 14 0.8 2 
3 48 10 1.0 14 



*V-wee4:40 

1.0e-5 1.0e-4 

Time [s] 

1.0e•6 
1.0e-6 1.0e-3 	1.0e-2 

TDEM 10a 

1.0e+0 

1.0e-1 

1.0e-2 

1.0e-4 

1.0e-5 

TDEM 10a 

N2 of layers p resistivity 
(n•m) 

h thickness, m T decay 
constant (insec) 

ri polarizability 
(%) 

1 13.5 10 - - 
2 32 13 - - 
3 48 11 1.2 12 

Field data 
• • - Mathematical modeling without 1P 
---- Mathematical modelimg with IP 



• Field data 
•• • •o• • -- Mathematical modeling without IP 

Mathematical modeling with IP 

TDEM 11 

1.0e+0 

1.0e-1 

1.0e-2 

1.0e-4 

1.0e-5 

1.0e-6 	 

1.0e-6 

  

1.0e-5 	1.0e-4 	1.0e-3 	1.0e-2 	1.0e-1 

Time Is] 

TDEM 11 

N.9 of layers p resistivity 
(2-in) 

h thickness, m t decay 
constant (rnsec) 

ri polarizability 
(%) 

1 13.5 10 - 
2 53 7 0.8 11 



1.0e+0 

1.0e- 	- 

1.0e-2 

1.Oe-4 
t 

1.0c-5 - 	 t 
_ 

TDEM 12 

• 	Fi4d da°:a 
Mathematical modeling without IP I g:t. 

 -Oc-6 	Mathematical modeling with IP 	I 

1.0e-6 	1.0e-5 	1.0e-4 	1.0e-3 	1.0e-2 	1.0e-1 

Time 

TDEM 12 (?? too big polarization) 

.1‘12 of layers p resistivity 
(ftm) 

h thickness, in t decay 
Constant (insec)  

Ti polarizability 
(%) 

- 1 14 11.5 - 
2  33 3 08 35 

I 	• 	• 

i 



,:•••:-•';',..• 	• iir.-1:?:-;;;;T-;,-.  

 

"`"-- 	 avelogarz.--,s 

 

  



Field data 
••••*---- Mathematical modeling without IP 

Mathematical modeling with IP 

TDEM 13 

TDEM 13 

N2 of layers p resistivity 
(0.in) 

h thickness, m t decay 
constant (insec) 

11 polarizability 
(%) 

1 14 13.5 - 
2 33 2 0.8 1 
3 48 3 1.2 10-12 



1.0e+0 - 

1.0e-1 

1.0e-2 

1.0e-3 

1.0e-4 

1.0e-5 

Field data 
• • .e.-- Mathematical modeling 

1.0e-6 - 

, 

•r 
"1'r 	3 a 

TDEM 13a 

1.0e-6 	1.0e-5 	1.0e-4 	1.0e-3 	1.0e-2 	1.0e-1 

Time [s] 

TDEM 13a 

N9 of layers p resistivity 
(Om) 

h thickness, m c decay 
constant (rnsec) 

ii polarizability 
(%) 

1 14 13.5 - - 
2 33 5 - - 
3 48 5 - - 



TDEM 14 
1.0e+0 

1.0e-1 - 

1.0e-2 - 

1.0e-3 - 

.,„0"-.J• 

1.0e-4 - 

1.0e-5 - 

1.0e-6 - 

1.0e-7 - 

Field data 
Mathematical modeling without IP 

— -7-- Mathematical modeling with IP 

1.0e-8 
1.Oe-6  1.0e-5 	1,0e-4 

Time [s] 

1.0e-3 	1.0e-2 

TDEM 14 

N.(2 of layers p resistivity 
(L•ni) 

h thickness, in 'I decay 
constant (msec) 

n polarizability 
(%) 

1 12 8 - - 
2 33 4 1.2 3-6 



—4----- Field data 
Mathematical modeling 

1.0e-7 
1.0e-6 1.0e-5 	1.0e-4 1.0e-3 	1.0e-2 

, 	 ------ - 

TDEM 15 
1. Oe+0 

1.0e-1 - 

1.0e-2 - 

;F 

 

1.0e-5 - 

1.0e-6 - 

Time [s] 

TDEM 15 

N2 of layers p resistivity 
(m) 

li thickness, in r decay 
constant (insec) 

ii polarizability 
(%) 

1 14 12 - - 
2 33 1 0.6 2 



1.0e-7 
1.0e-6 1.0e-4 

Time [s] 

1.0e-2 1.0e-5 1.0e-3 

1.0 e+0 

1.0e-1 

1.0e-2 

1.0e-5 

1 Oe-6 
4,— Field data 

• Mathematical modeling 

TDEM 15a 

TDEM 15a 

N2 of layers p resistivity 
(Q•n) 

h thickness, in i decay 
constant (msec) 

i polarizability 
(%) 

1 15.5 10 - - 
2 33 11 - - 
3 43 2 - - 



1.0e-3 1.0e-5 1.0e-2 1.0e-4 

Time Is] 

1.0e-7 	 
1.0e-6 

TDEM 15b 
1.0e+0 

1.0e-1 

1.0e-2 

1.0e-5 

L0e-6 

TDEM15aa (b) 

N2 of layers p resistivity 
(SI .m) 

h thickness, in T decay 
constant (msec) 

ri polarizability 
(%) 

1 11 10 - 
2 33 4 - - 
3 43 2 - - 

[VS  

• Field data 
Mathematical modeling 



Field data 

• • -• e • - Mathematical modeling 
-r  

1.0e-3 

TDEM 15c 

1.0e-1 

1.0e-2 

1.0e-5 

1.0e-6 

1.0e-6 	1.0e-5 
	

1.0e-4 
	

1.0e-3 	1.0e-2 

Time [s] 
TDEM 15c 

N2 of layers p resistivity 
(Qin) 

h thickness, m 'I decay 
constant (msec) 

11 polarizability 
(%) 

1 9 12 - 
2 33 4 - - 



1.0e+0 - 

1.0e-1 

1.0e-2 

1.0e-4 

1.0e-5 - 

1.0e-6 

• Field data 
Mathematical modeling without IP 
Mathematical modeling with IP 

TDEM 16 

1.0e-6 
	

1.0e-5 	1.0e-4 
	

1.0e-3 
	

1.0e-2 

Time [s] 
TDEM 16 

N2 of layers p resistivity 
(1a . na) 

h thickness, in T decay 
constant (rnsec)  

- 

ti polarizability 
(%) 

 - 1 9.5 13 
2 33 13 0.8 8 
3 48 10 0.8 36 

iLk't  .7:1,i a 	cf`t 
•
  

: 	 . 

, 



1.0e-3 

Fielda data 
-•-•*---. Mathematical modeling without IP 
--T-- Mathematical modeling with IP 

TOEM 17 

1.0e-1 - 

1.0e-2 

1.0e-5 

1.0e-6 

1.0e-6 
	

1,0e-5 	1.0e-4 
	

1.0e-3 
	

1.0e-2 

Time [s] 

TDEM 17 

K2 of layers p resistivity 
(S2•m) 

h thickness, in i decay 
constant (msec) 

1 polarizability 
(%) 

1 10.5 12.3 - - 
2 53 2.5 0.7 24 



TDEM 18 

1.0e+0 - 

1.0e-1 

1.0e-2 

1.0e-5 

  

- Field data 
••••••• Mathematical modeling without iP 
- Mathematical modeling with IP 

1,0e-6 

1.0e-7 
1.0e-6 1.0e-5 	1.0e-4 	1.0e-3 	1.0e-2 	1.0e-1 

Time [s] 

TDEM 18 

N9 of layers p resistivity 
(C1•m) 

h thickness, in t decay 
constant (msec) 

11 polarizability 
(%) 

1 14.5 9 - - 
2 33 12 - - 
3 48 8 1.2 13 



TDEM 19 

• Field data 
•• • Mathematical mdeling without IP 

—IT— Mathematical modeling with IP 

e 1.0e-3 
E 

1.0e+0 

1.0e-1 

1.0e-2 

1.0e-4 

1.0e-5 

1.0e-6 	 
1.0e-6 1.0e-4 	1.0e-3 

Time [s] 

1.0e-5 1.0e-2 1.0e-1 

TDEM 19 

N2 of layers p resistivity 
(S2•m) 

h thickness, in i decay 
constant (msec) 

n polarizabiW 
(%) 

1 14.5 8.5 - - 
2 33 8 - - 
3 48 7 L2 11.5 



TDEM 20 

1.0e-1 

1.0e-2 

7E1 1.0e-3 

1.0e-4 

Field data 
Mathematical modeling without IP 

---T — Mathematical modeling with IP 

1.0e-5 	 
1.0e-6 1.0e-5 
	

1.0e-4 

Time [s] 

1.0e-3 
	

1.0e-2 

TDEM 20 

Ns! of layers p resistivity h thickness, m 'I decay ri polarizability 
(am) constant (msec) (%) 

1 12 10 0.65 10 
2 33 4 0.5 20? 



1.0e-5 	 
1.0e-5 1.0e-4 	1.0e-3 

	
1.0e-2 

TDEM 22 

1.0e-2 - 

1.0e-4 

Field data 

Time [s] 

TDEM 22 (distortion?) 

p resistivity 
(Q•rn) 

h thickness, m t decay 
constant (msec) 

ri polarizability 
(%) 

1 Not possible But not - 
2 receive good misfit polarization - 



1.0e-3 1.0e-2 1.0e-4 

Time [s] 

1.0e-6 	1.0e-5 

TDEM 23 

—el- Field data 
.• • 	Mathematical modeling without IP 
- 	Mathematical modeling with IP 

1.0e+0 

1.0e-5 

TDEM 23 

1.0e-1 - 

1.0e-2 - 

1.0e-4 - 

N9 of layers p resistivity 
(il•m) 

h thickness, m t decay 
constant (msec) 

11 polarizability 
(%) 

1 16.5 9 - - 
2 33 15 1.4 29 

T 



1.0e-3 1.0e-2 1.0e-6 	1.0e-5 	1.0e-4 

TDEM 24 
1.0e+0 

1.0e-1 

1.0e-2 

1.0e-3 

1.0e-4 

1.0e-5 
Field data 

•, • Mathematical modelind without IP 
-r— Mathematical modeling with IP 

1.0e-6 	  

Time [s] 

TDEM 24 

14:2 of layers p resistivity 
(0•m) 

h thickness, in t decay 
constant (msec) 

ri polarizability 
(%) 

1 14 11 - 
2 33 17 0.8 4 
3 48 10 0.25 25 



1.0e-5 - Field data 
• • • 	• Mathematical modeling without IP 

Mathematical modeling with IP 

1.0e-2 1.0e-3 
1.0e-6 

1.0e-6 1.0e-4 

Time [s] 

1.0e-5 

TDEM 24a 

1.0e+0 - 

1.0e-1 - 

1.0e-2 - 

1.0e-3 - 

1.0e-4 - 

TDEM 24a 

3■12 of layers p resistivity 
(•m) 

h thickness, m r decay 
constant (msec) 

i polarizability 
(%) 

1 14 22 - - 
2 33 17 0.8 4 
3 48 10 1.2 25 

' t en,  4, f   

tz,,„ 
f 

V 4,1, 



TDEM 24 b 

Field data 
• 	Mathematical modeling without IP 
— -7,— Mathematical modeling with IP 

7 

1.0e-3 1.0e-2 

TDEM 24b 

Tik of layers p resistivity 
(Elm) 

h thickness, in T decay 
constant (rnsec) 

ri polarizability 
(%) 

1 10.5 11 - - 
2 33 16 0.8 10 
3 48 8 1.2 25 



1.0e-5 1.0e-4 

Time Is] 
1.0e-3 	1.0e-2 

1. 0e-1 

1.Oe-2 

1.0e-5 

1.0e-6 
1.0e-6 

1.0e-4 

—4-- Field data 
• • • .0,- • - Mathematical modelind without IP 

Mathematical modeling with IP 

TDEM 25 

TDEM 25 

N2 of layers p resistivity h thickness, m T decay ri polarizability 
(5-2 -in) constant (rnsec) (%) 

1 12.5 18 - - 
2 33 5 0.8 24 



1.0e-7 	 
1.0e-6 

  

1.0e-5 1.0e-4 

Time [s] 

1.0e-3 
	

1.0e-2 

TDEM 26 

AI— Field data 
• • ■ •-• Mathematical modeling without IP 
– – Mathematical modeling with 1P 

TDEM 26 

1.0e+0 

1.Oe-1 

1.0e-2 

1.0e-5 

1.0e-6 

N9 of layers p resistivity 
(0•rn) 

h thickness, ni t decay 
constant (rnsec) 

1 polarizability 
(%) 

1 10.5 8 - - 
2 33 7 - - 
3 48 8 1.2 2 



Field data 
• Mathematical modeling without IP 

— 	Mathematical modeling with IP 

1.0e-3 1.0e-2 

TDEM 26a 

TDEM 26a 

.1■12 of layers p resistivity 
(Q•n) 

11 thickness, m t decay 
constant (msec) 

ri polarizability 
(%) 

1 10.5 8 - - 
2 33 7 - - 
3 48 8 1.2 3 



1.0e-5 
1.0e-6 1.0e-4 

Time [s] 

1.0e-2 1.0e-5 1.0e-3 

1.0e4-0 

1.0e-1 

Field data 
' 4  Mathematical modeling 

TDEM 26 b 

TDEM 26b 

iS 12 of layers p resistivity 
(f2•m) 

h thickness, m t decay 
constant (msec) 

11 polarizability 
(%) 

1 5.5 10 - 
2 33 1 - - 



1.0e+1 

1.0e+0 

1.0e-1 

1.0e-3 

1.Oe-4 

1.0e-5 
1.0e-6 1.0e-5 1.0e-4 1.0e-3 1.0e-2 

--• Field data 
Mathematical modeling 

TDEM 26c 

Time [s] 

TDEM 26c 

Np. of layers p resistivity 
(n•m) 

h thickness, m t decay 
constant (msec) 

1 polarizability 
(%) 

1 5.5 2 - - 
2 13.5 4 - - 
3 33 10 - - 



—*  Field data 
• .•.  •- Mathematical modeling without IP 

— -7-- Mathematical modeling with IP 1.0e-6  - 

1.0e-4 

Time [S .] 

1.0e-6 1.0e-5 1.0e-3 1.0e-2 

1.0e+0  - 	 

1.0e-1 - 

1.0e-2 - 

1.0e-3 

a 
1.0e-4  - 

1.0e-5  - 

TDEM 26d 

TDEM 26d 

N2 of layers p resistivity h thickness, in t decay ii polarizability 
(0m) constant (msec) (%) 

1 5.5 10 - 

2 33 5 0.6 5 



1.0e-4 
1.0e-6 	 

1.0e-5 1.0e-3 	 1.0e-2 

'MEM 30 

• Field data 
••••■■••-• Mathematical modeling without EP 

Mathematical modeling with IP 

Time [s] 

TDEM 30 

J■12 of layers p resistivity h thickness, m T decay ii polarizability 
(C2 -na) constant (msec) (%) 

1 6.5 15 0.15 15 
2 23 1 1.2 16 

.:, ., 

I r:-:;:r,,,,,:,:.,,,_1:::....,,' 



TDEM 31 

Field data 
• • • 	Mathematical modeling without 113  

Mathematical modeling with IP 

1.0e-3 	 1.0e-2 1.0e-4 

Time [s] 

TDEM 31 

N2 of layers p resistivity 
(u•m) 

h thickness, m 't decay 
constant (msec) 

Ti polarizability 
(%) 

1 8 11 - 
2 33 4 - - 
3 48 6 1.2 15 



—40— Field data 
Mathyematical modeling without IP 
Mathematical modeling with IP 

1.0e-4 	1.0e-3 
	

1.0e-2 
Time [s] 

TDEM 31a 

TDEM 31a 

Ns! of layers p resistivity 
(0•m) 

h thickness, m T decay 
constant (msec) 

ii polarizability 
(%) 

1 7 10 - - 
2 33 4 - - 
3 48 6 1.2 14 



1.0e+0 

1.0e-1 

1.0e-2 

1.0e-3 

1.0e-4 

• Field data 
•• • 	• Mathematical modeling without IP 
— 	Mathematical modeling with IP 

1.0e-5 	 
1.0e-6 1.0e-4 

Time Is] 

1.0e-5 1.0e-3 	1.0e-2 

TDEM 3 lb perhabs distortion. 

TDEM 31b 

N2 of layers p resistivity h thickness, m T decay ri polarizability 
(Qin) constant (msec) (%) 

1 6.5 15 0.8 40 



•—• Field data 
•• • -41-• Mathematical modeling without IP 

— Mathematical modeling with IP 

TDEM 32 

TDEM 32 

N2 of layers p resistivity 
(S2•m) 

h thickness, m t decay 
constant (msec) 

TI polarizability 
(%) 

1 14.5 12 - - 
2 33 4 - - 
3 48 6 1.2 12 



TDEM 34 

1.0e+0 

1.0e-1 

1.0e-2 

7  1.0e-3 

1.0e-4 

1.0e-5 

1.0e-6 
--■•— Field data 
•-•4-.•• Mathematical modeling without IP 

Mathematical modeling with IP 
1.0e-7 

1.0e-6 1.0e-4 

Time [s] 

1.0e-5 1.0e-3 	1.0e-2 

TDEM 34 

N2 of layers p resistivity 
(Slin) 

h thickness, m T decay 
constant (msec) 

11 polarizability 
(%) 

1 10.5 9 - - 
2 33 3 - - 
3 48 8 1.2 3 



TDEM 36 

1.0e+0 

1.0e-1 

1.0e-2 	 \ 
tt 
It 

-7 1 
?--, 1.Oe-3 	 4 

14 	
la 

4.1 
4 

Field data 
Mathematical modeling without IP 
Mathematical modeling with IP 

1.0e-4 

1.0e-5 - 

1.0e-5 
1.0e-6 	 

1.0e-6 1.0e-4 

Time Is] 
1.0e-3 	1.0e-2 

TDEM 36 

N2 of layers p resistivity 
(S•ia) 

h thickness, in T decay 
constant (insec) 

1 polarizability 
(%) 

1 16.5 7.5 - - 
2 33 10 - - 
3 48 5 1.2 —7 



TDEM 36a 

1.0e±0 

1.0e-1 

1.0e-2 

1.0e-3 

1.Oe-4 - 

1.Oe-5 - 

1.0e-6 - 

 

Field data 
Mathematical modeling without IP 
Mathematical modeling with IF 

   

1.0e-6 1.0e-5 1.0e-4 1.0e-3 1.0e-2 

Time [s] 

TDEM 36a 

N2 of layers p resistivity 
(C2•m) 

h thickness, m t decay 
constant (msec) 

9 polarizability 
(%) 

1 16.5 7.5 
2 33 10 - - 
3 48 7 1.4 5 



Field data 
*. Mathematical modeling without IP 

Mathernetical modeling with IP 

TDEM 37 

1.0e+0 

1.0e-1 

1.0e-2 

1.0e-3 

1.0e-4 

   

1.0e-5 1 

 

  

1.0e-6 	1.0e-5 
	

1.0e-4 
	

1.0e-3 
	

1.0e-2 

Time [s] 

LDEM 37 

.N2 of layers p resistivity 
plia) 

h thickness, m r decay 
constant (msec) 

ri polarizability 
(%) 

1 7.5 10 - - 
2 23 2 0.8 9 



1.0e-6 	 
1.0e-6 1.0e-5 

	
1.0e-4 
	

1.0e-3 
	

1.0e-2 

Time [S] 

MEM 38 

1.0e+0 

1.0e-1 - 

1.0e-2 - 

?"-. 1.0e-3 - 

1.0e-4 - 

1.0e-5 - Field data 
"".* Mathematical modeling without LP 

Mathematical modeling with 113  

TDEM 38 

N2 of layers p resistivity 
(Qin) 

h thickness, m T decay 
constant (msec) 

1 polarizability 
(%) 

1 7.53 10 - - 
2 23 2 0.8 4 



TDEM 39 

1.0e+0 

1.0e-1 

1.0e-2 

1.0e-5 

1.0e-6 

1.0e-4 

Time [SI 

1.0e-5 
1.0e-7 	 

1.0e-6 

: : 	I 
i 	0 

—*-- Field data 
-..•-... Mathematical modeling without IP 	

I
ii

i 	044. 

ii 
--*– Mathematical modeling with IP 	ii 	I 

* 	•. 3 

1.0e-3 1.0e-2 

TDEM 39 

319. of layers p resistivity 
(Dm) 

h thickness, m t decay 
constant (msec) 

ri polarizability 
(%) 

1 10.5 9.5 - - 
2 33 8 - - 
3 48 7 1.2 3 
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