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a). Wenner Alpha b). Wenner Beta
C1 P1 P2 c2 c2 c1 P1 P2
*E—a—IeE—a—IeE——a—e *E—a—I)eE—a—IFeE——a—e
k=2x a k=6 x a
c. Wenner Gamma d). Pole - Pole
C1 P1 Cc2 P2 c1 P1
*E—a—IeE——a—eE——a—e *E——a—e
k=3x a k=2x a
e). Dipole - Dipole f) Pole - Dipole
c2 C1 P1 P2 C1 P1 P2
eé—a—ee—NaA—ec—a—>e e ——NA—Sec—a—>e
k=xn(nt+l)(nt2)a k= 2xn(n+1l)a
h) Equatorial Dipole - Dipole
9)- Wenner - Schlumberger .[22 P2
C1 P1 P2 c2 ,; b .f.
se——Na—e—a—d>eé——na—oe a<€ na >a
k= xn(n+l)a } b
Cc1 P1
b=na

k= 2x bL/(L-b)

k=Geometric Factor L=(axa + bxbh)0-5
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6- Horizontal Conductance
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2- Aquitard
Yy



.o.j)L) sz.ol.: )L,.....J G:bd.j Lol coziwn u] LS)LLB.A 65L> 4> )f‘ S @ch..b)Lw :‘9‘)31.3 o yom (z
Al Slar a0 S i o9y sloddg> 5l (65l j0 &5 o) Jie
)‘ Soow 0093 asole ..X.ULM |) u] JLM‘ g.,u.L»L‘B 9 Alwd u] 288 ).a)fu" l; UT‘S: d.bl.\.o (

LIYAS ( Sowe] 005lgm e 1,31 i

"(K) Sy youd colun Y-0-Y
ol ot b co adatie mlaw axly 4 Gl,e lade 5 cad & jle (K) (Sl oee colue
o b 4l p el (8l5) 5, » e coni oo 5o Usane 5 039 Cae pos 025 (50 upaS

[Domenico & Schwartz, 1998] seis oo b (G s ;50 sloaxlg b adds o

Jouz ;0 LS § b Glisw gyl glpy Jod 5o 5 (Sdg e Colas sooe polie

[Domenico & Schwartz, 1998] <l ous! (Y-Y)

LSL § LSCuw iz gl gl p Sl 9 ( Sdgyumd Colud goue wolio (Y-Y) Jgo
.JDomenico & Schwartz, 1998]

S590s] (1) Jlss | ©M/S) S yome colan

Jsl5 YO-f- N
awle YO-0- \‘—\c_\

. Yo-0- \~_V— \.—v

o) f.-V- \‘—\. B \‘_v

S Slga, O Lo \._\c
o 4 glacdlsl Ad- =
s Selo b-6- =

Scwdwlo O-Y- \.—A_ \‘—\“

1- Hydraulic Conductivity (K)
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¥ Resistivity Model X |

Surface Elevation: | -999.00 Fitting Error: | 11.703

v Use Depth Instead of Thickness Units: I[melefsl

# | Rho | Fix?| Thick | Depth | Elev | Fw? |A
1|  80.000 0.60000 |.60000 -993.60

2| 23000 058000{ 1.1800{ -1000.2

3 21500 017000 1.3500{ -1000.3

4 13000 1.8500( 3.2000] -1002.2)

5 10200 7.8000 11.000[ -1010.0

6 11.000 260000 37.000[ -1036.0f

7| 19.000 32.000] 69.000 -1088.0

g 28.000f 181.00] 250.00] -1249.0

9 16.000 250.00 500.00[ -1499.0

10] 32000 [~

11 - B

12 . B v

Insert Cell | Insert Row| Column Math: Forward I
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Multiply By I Movel!etationsl
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& Resistivity Model X '

Surface Elevation: -999.00 Fitting Error: I £.5424
¥ Use Depth Instead of Thickness Units: [{meters)

# Rho Fix? | Thick Depth Elev Fix? | A
1| 78157 0.49812| D.49812| -999.50
2| 21867 068177 1.1799 -1000.2)
3 21491 0.16883| 1.3488| -1000.3J
4 11.957 1.7112| 30600 -1002.1)
5 10231 7.89010 10961 -1010.0f
6| 11.226) 22184 33145 -10321)
71 218910 30535 63680 -1062.7)
8| 26061 158.72 22240| -1221.4)
9| 14481 29221 514860 -1513.6)
10| 32091 .
" N I
12 = I v
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iResistivity Model X |
Surface Elevation: 952.00 Fitting Error; I 13.877
v Use Depth Instead of Thickness Units: l[metets]
# | Rho | Fix?| Thick | Depth | Elev | Fix? | A
1| 5.9000) 0.77000] 0.77000( 951.23]
2| 75000 051000 1.28000 950.72)
3 6.2000 0.14000[ 1.4200[ 95058
4 48000 1.2800] 27000] 943.30)
5 6.4000 5.3000] 8.0000] S944.00)
6| 5.6000) 1.00000 9.0000[ 394300
7| 5.0000) 10.000] 19.000] 93300
g 5.8000]— 27.0000  46.000 sos.oor
9 41000 34000 80.000] 872.00)
100 6.0000] 26.000] 108.00] 844.00)
1 9.5000[‘ 92000 20000 75200
12 7.6000] v
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F Resistivity Model X I

Surface Elevation: | 952.00 Fitting Error: 6.0400
[V Use Depth Instead of Thickness Units: [[meters)

# RBho Fix? | Thick Depth Elev Fix? |~
1| B5757 0.49306] 079432 951.21)
2l 66138 0.40771] 1.2026] 950.80
3 59953 010968 1.3123] 95069
4 41979 1.4235] 27358 949.26)
5 6.2408] 51779 7.9138] 944.09
6 55471 1.0096] 89233 943.08]
7| 48729 10108 19.032] 93237
8 54378 27.434| 46526 905.47)
9 46693 20.725| 67.251] 884.75]
10] 6.8933) 18019 85269 866.73
1| 12639 12991 21518 73682
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p | nh | da | An

1355 0.199 0.199 -0.1989
342  1.01 1.21 -1.209
10.8 447 45.9 -45.92
83.9 7.43 53.4 -53.36
57.8 146 67.9 -67.93

23.7 149 . 217 =217.2
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1- Induced Polarization (IP)
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0K I Cancel | Multiply By | Morelteralionsl

S Jok! 31 g 347 5laiguo sodld GArSy (55w 31 Jols Joo cbasiuo :(TA-A) S
IXID 13816 55 53 53lwissly al> o



i nterpex 1-D Sounding Inversion [S349 == O
) Unregistered Version
100 4 I 1 0 T
— !—: —
i
~ : -
-; 10— - s 0= -
: 4 4
| lao—= —
! T
1 1 100 1o L " "
THTALT] Resistivity (Ohm-m)
25Points | 8Layers 2.92% RMS

)|.\49.w ‘5Lboé|é‘55) » ,J..\.o )" J.ml’ (0 U“)‘J" ) (G«.w‘) Caot) odw]! Cowddy J»\.c (Ya-A) J&w
IXAD L3800 5 53 (o cuomw) 3l g)ls ad> yo S 51 g 349 ol y20

& Resistivity Model o

Surface Elevation: I 971.00 Fitting Error: I 2.9198

[V Use Depth Instead of Thickness Units: [(meters)

# | Rho | Fix?| Thick | Depth | Elev | Fix? | A
INEEE 0.88879] 0.82001( 97018
2l 11888 044337 1.26400 969.74]
3| 92788 0.74554] 20095 968.99
4 43399 23312 25321 94588
5| 7.3840]" 16.742] 42063 92894
6 12457 24628] 66691 90431
71 15217 101.70] 16839 80261
g 14800 B
9 B B
10| [ H
11 B I
12) B I~ v

Insert Cell I InsellRowI Column Math: Forward |

Delete Cell ] Delete Row I AddTo I One Itera(ionl

ok | Cancel |  MultiplyBy | More Iterations|

s JWoe! 31 g 349 Slaigus gosld GarsSy (s 3lw o 51 ol Jo colaskien :(Fem A) JSois
IXID 13816 55 53 3lwisssly al> o



i nterpex 1-D Sounding Inversion [S353] — O

$353 Unregistered Version

I | 0t T

100

Aty (0re-n)
| TTTR A

Depth (m)

100

1 1000

1 1 100 1000 ! L 1

iy |n| Residtivity (Ohm -m)

[25Points | 9Layers 4,06% RMS [ '

)|.\39.w ‘5Lboé|é‘55) » JM )" J.wl’ (0 uu)b; 9 (d«.w‘) o) sl Cowddy J»\c (YV-A) J&w
IXID L3800 5 53 (G cunm) 3w 9,1y 4> yo S 51 g 353 (ol y0

¥ Resistivity Model X ’
Surface Elevation: [ﬂ Fitting Error: 4.0560
[V Use Depth Instead of Thickness Units: [{meters)
# Rho Fix? | Thick | Depth Elev Fix? | A
1| PRases— 0.77094] 052209 950.48)
2 15.227 055212] 1.0742] 949931
3| 63433 23855 3.4597] 94754
4 48243 11.459) 14919 936.08)
5 61988 32799 47717 90328
6| 9.3030) 31.025( 78.742| 872.26)
7 13831 54.042 13278 81822
8 10947 68.062) 20085 750.15)
9| 44403 I
10 N B
1 W L
12 B H v
Insert Cell | Inset Row | Column Math: Forward |
Delete Cell I Delete Row l AddTo | One Iteration I

ok | Cancel | MultiplyBy | More lterations|

5 JWoe! 31 g 353 laigus gosld GarsSy (65t ok 51 ool Jubo clazkien (FY—A) JSois
IXID 13816 55 53 3lwisssly al> o



r nterpex 1-D Sounding Inversion [S356] — O e
$358 Unregistered Version
100 4 | I 04 T
g o ® ]
- g
£ 10— - £ 1 -~
: ] E ]
i = E
J 103 =
1 1000 3
T T T T T T T T T
1 1 10 10 s L L
UTTRL] Resistivity (Ohm-m)
25 Points (10 Layers 6.22% RMS 48.13 0-m 248 m y/

)|.\49.w ‘5Lboé|é‘55) » ,J..\.o )" J.ml’ (0 U“)‘J" 9 (d«.w‘) Caot) odw]! Cowddy J»\.c (YY-A) J&w
IXID L3810 5 53 (e cuomw) 3l 9)ls 4> yo S 51 g 356 (] y0

& Resistivity Model X ‘

Surface Elevation: ' 970.00 Fitting Error: | 6.2241

v Use Depth Instead of Thickness Units: [(meters]

# Rho | Fix? | Thick | Depth Elev | Fix? | A
1| h2ss2— 052209 068977 969.30
2l 18761 0.28064| 098041| 969.02f
3 21.054 041132 1.3917] 96861
4 97543 0514100 1.9058] 968.09)
5 777 050879 24146 96759
6 5.9935 0332344 27489 967.25)
7| 4.0508 18.978| 21.725( 948.28]
8 54133 42348 64.073] 90593
9 59259 126.35( 19043 77957
10 6.2843] n
1 u I

12| o v

Insert Cell I Insert Rowl Column Math: Forward |

DeleteCell | DeleteRow |  AddTo |  Onelteration |
OK I Cancel | Multiply By | More Iterationsl

5 JWoe! 31 g 356 5laigu sodld GarsSy (55w 31 ol Juo claiun (FF-A) S5
IXID 13816 55 53 53lwisssly al> o
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1 nterpex 1-D Sounding Inversion [S357] = O

$157 Unreglstfred Version
100 1 T 04 T
= g 3
£ - 4 2 03 i
& i = p
- !W—= -
! 1000 3
1 1 100 1000 ! 10 10
TITELY] Residtivity (Ohm -m)
| 25Points | 10 Layers 3.85% RMS

)|.\49.w ‘5Lboé|é‘55) » ,J..\.o )" J.ml’ (o U“)‘J" 9 (d«.w‘) o) ool Cowddy J»\c (YO-A) J&w
IXAD Sl3810 55 50 (G coomw) G5bwgsg)ls ao po Sy 51wy 357 o1l yxeo

& Resistivity Model X ‘

Surface Elevation: | 980.00 Fitting Error: | 3.8491

v Use Depth Instead of Thickness Units: |[me(e(s]

# Rho | Fix? | Thick | Depth Elev | Fix? | A
1| hes21f— 063977| 051935 979.48)
2 11.298) 1.4071| 1.9265( 978.07
3 57969 20389 39653 976.03
4 47139 10.457] 14.422] 98558
5 57967 16.584] 31.006] 948.99
6 44102 22437 53444 92656[
7| 46408 64.789) 118.23| 861.77
8 39771 31.083 149.32| 83068
9 46611 52.744) 202.08| 777.94
100 1.9562) »
1 B B

12 B [~ v

Insert Cell I InsenHowI Column Math: Forward |

DeleteCel | DeleteRow |  AddTo | Onelteration |
ok | Cancel | MuliplyBy | More Iterations]|

5 Jok! 31 g 357 laigu sodld GarSy (55w i 31 Jols Jow cslaiun :(FF-A) S
IXID 13816 55 53 3lwisssly al> o

VY.



$381 Unregistered Version

(K} 1

=

AppamrtRaalitniy j0re-p)
1
Depth (m)

=
4

1 1000

1 " 100 L] ! 4 L
1oy |m| Resistivity (Ohm-m)

[ 25 Points 8 Layers 459%RMS | [ 166m  93170-m

)|.\39.w ‘5Lboé|é‘55) » ,J..\.o )" J.ml’ (o U“)‘J" ) (G«.w‘) o) sl Cowddy J»\.c (YVY-A) J&w
IXID L3800 5 53 (o cunmw) 3l 9)ls 4> yo S 51 g 361 (10

¥ Resistivity Model X ’

Surface Elevation: ] 971.00 Fitting Error: I 45947

v Use Depth Instead of Thickness Units: |[me(ets]

# RBho Fix? | Thick Depth Elev Fix? | A
1| p92s3 051935 048615 97051
2| 86603 083154 1.3177] 96968
3 85347 23022] 36199 967.38
4 53823 25768 61967 964.80)
5[ 2.8956) 11.441] 17638 95336
6 5.7836) 24783 42421 932858
71 120 93133 14062 830.38
8 10084 B
9 B B
10) N B
1 I I
12] r |

Insert Cell | InserlF\‘owl Column Math: Forward |

Delete Cell | Deleteﬂowl Add To | Oneltelationl
ok | Cancel |  MultiplyBy | More lterations|

5 Jok 31 g 361 5ligu sodld garSs (55w 31 Jols Joo cbaascduo :(FA-A) JSois
IXID 13810 55 53 53lwissly al> o

YY)



i nterpex 1-D Sounding Inversion [S372] =3 O
i1 Unregistered Version
100 I I | 04 T T
R |
. s 3
£ 1 a o g
o 1003 -
| o 3
L e e SRS m e T
1 1 100 1000 3 ! " LU L
1 Residivity (Ohm-m)
lpneieg [n]
30Points | 10Layers | 6.27%RMS [ [ "

)|.\49.w ‘5Lboé|é‘55) » ,J..\.o )" J.ml’ (0 U“)‘J" 9 (d«.w‘) Caount) odw]! Cowddy J»\.c (Ya-A) J&w
IXID L3800 5 53 (o cuomw) 3l 9)ls ad> po S 51 g 372 (] y0

& Resistivity Model X ‘

Surface Elevation: ] 901.00 Fitting Error: | 6.2693

v Use Depth Instead of Thickness Units: [[meters)

# Rho Fix? | Thick Depth Elev | Fix? |~
1| Bo576— 0.48615 1.1000] 899.90)
2l 123 0.45715E{ 1.1457| 899.85)
3 67.741 053625 1.6819] 899.32f—
4  18.845 26242 43062 896.69)
5 46729 27.982| 32288 868.71]
6| 49891 11.457| 43745 857.26)
7 12464 78501 12225 778.75)
8 12265 136.45 258.70| 642.30)
9 12151 141.28] 39998 501.02f
10| 59531 I~
1 B N

12 . B v

Insert CeIIJ Insert Rowl Column Math: Forward |

DeleteCell | DeleteRow | AddTo | Oneteration |

0K I Cancel I Multiply By I More Itetationsl

S Jok! 31 g 372 5laiguo godld GarseSy (55w 51 ols Juo claien :(Fom ) JSid
IXID 13816 55 53 53lwissly al> o
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Profile A

Psizzzﬂtlﬁﬁ 401 337 273 209 45§10 70 470 A1 175 239 303 367 431 495 559 623 GBT 751
E st o s o s o s s

248
512

815 879 943 1007 1071 1135 1199 1263 1327 m
vl

85.9,
120

178
Measured Apparent Resistiity Pseudosection

P:'ZSZJLSS 401 337 273 209 45 10 70 470 1M1 17

48
512

815 879 943 1007 1071 1135 1199 1263 1327 m.
sl sl

8.9
120

178.

Calculated Apparent Resistiity Pseudosection

Depth  Iteration 5 RMS error = 3.4 %
0250-465 401 337 273 209 145 810 70 470 A1 175 239 303 367 431 495 550 623 687 751 815 879 943 1007 1071 1135 1199 1263 1327
220
412
2
9.3

—————————————
= eeee—
B e
e
B e e—
130 ——
-
158 | e e
| ——— |

m.

Inverse Model Resistivty Section

] 1 ] | ssjssisa) jesim)e)
a2t 845 169 336 610 134

Resistivity in ohm.m Unit electrode spacing 1.00 m.

Coawdds RES2DINV 13310 5 51 ooliiwl b a5 A Judg s (39,13 6 3bwJoke 31 Jools adaiio :(F1-A) S
(w' J&w ) )g‘élio )-3‘).3 ). ‘5:3|5 alold 9 p0 > g J.@‘gs) Sl c..\.oT

Profile B
p:'232455 -401 337 273 209 146 810 470 470 11 176 239 30 367 431 495 655% 623 687 Y61 816 879 943
§ L 0

248 ]

512

943 1007 1071 1135 1199 1263 1327 1391 m.

1007 1071 1135 1199 1263 1327 1391 m.

859
120

178,
Measured Apparsnt Resistiity Pseudosaction

p:'232465 -401 337 273 -209 146 810 7.0 47.0 11 176 239

248
512

859
120

178,

Caleulated Apparent Resistivity Pseudosaction

Depth lteration 5 RMS error = 29.8 %
oosgits A 33T 73 209 M 810 ATO ATO AM1 AT 230 303 36T A31 495 559 Go3 BET TS BIS 67 043 1007 0T 4138
220 _ = — —
472
712
96.3
130
158

1199 1263 1327 1391 m.

=
-
r
[

Inverse Model Resistivity Section

I NN N N O [ [ O O] (O e .
4.46 9.82 216 47.6 105 231 508 1118

Resistivity in hm.m Unit electrode spacing 1.00 m.

Cowddy RES2DINV 13310 5 3l ooliiuwl b a5 B uda o395l9 g5l 3l Juols adaio :(FY—A) JSuio
(ol JSs 33 prlia pil s Vo o28lg aliold g o o 1 Joolgd) ol ool



ez Profile C
51' 32-455 <401 -337 -273 -209 -145 -81.0 -17.0 47.0 111 175 239 303 367 431

495 559 623 687 791
248

815 879 943 1007 1071 1135 1199 1263 1327 1391 1455 1519 1583 1647
512

m.

859
120

178

Measured Apparent Resistivity Pseudossction

P:'ZZZASS -401 -337 273 209 -145 810 170 470 111 175 239 303 367 431 495 559 623 687 751
248

512

815 879 943 1007 1071 1135 1199 1263 1327 1391 1455 1519 1583 1647 m.

85.9
120

178
Calculated Apparent Resistiity Pseudosection
Depih  lteration 5 RMS error = 12.4 %
465 401 -337 273 209 145 810 -17.0 470 111
0.250
220
472
n2
9.3

176 239 303 367 431

495 659 623 687 751

815 879 943 1007 1071 11356 1199 1263 1327 1391 1455 1519 1583 1647 m.

130
168

Inverse Model Resistivity Section

[ I N N [ [ [ N ) [
144 431 132 403 123 377 1151 3520

Resistiity in ohm.m

Unit electrode spacing 1.00 m

Cansdds RES2DINV 13810 5 31 oolisuul s a5 C Ludg s cyals 63k Jome 3 ol alaiio :(P¥—A) IS
(aw! S5 50 polie ply Ve (o28lg Alold g yio oy Jolgd) ol ool

Profile D
psfg;i&ﬁ -401 -337 -273 -209 -145 -81.0 47.0 111 175 239 303 367 431 495 559 623 6B7 751

815 879 943 1007 1071 1135 1199 1263 1327 1391 1455 1519 1563 1647 1711 1775 1839 1903 m.

248
512

859
120

178
Measured Apparant Resistivity Pssudosection

pj'zgzdisﬁ -401 -337 -273 -209 -145 -81.0

815 879 943 1007 1071 1135 1199 1263 1327 1391 1455 1519 1583 1647 1711 1775 1839 1903 m.
248 i
512

470 111 175 239 303 367 431 495 559 623 687 751

86.9.
120

178
Calculated Apparent Resistivity Pseudasection

Depth  Iteration 5 RMIS error=7.2 %
465 401 -337 -273 208 -146 -81.0

0.250

220
472
7.2
9.3
130
158,

470 111 176 239 303 367 431 495 559

623 687 751 815 879 943

1007 1071 1135 1199 1263 1327 1391 1455 1519 1583 1647 1711 1775 1839 1903 m.

Al
R

=

16.4 3.
asistivity in ohm. m

Unit slectrode spacing 1.00 m.

Cowddy Res2Dinv Hl38le i 3l eolsiwl b a5’ D K91 39519 Gibw o 31 Jols adado :(FF-A) JC&
(Caw! JSU.;) 39 )g'él.b’.o ).3|).3 e ‘félg alold 9 0 > J»abs) Cowl ool

YYO



Profile E
Psilaz-dﬁﬁ <337 -209 810 470 175 239 303 367 431 495 559 623 687 751 815 879 943 1071

2438
512

1199 1327 1455 1583 1711 1839 1967 2095 2223 2351 2479 2607 m.

859
120

Measured Apparent Resisthity Pseudosection

465 337 209 810 470
132

248
512

175 239 303 367 431 495 559 623 687 751 815 879 943 1071 1199 1327 1455 1583 1711 1833 1967 2095 2223 2351 2479 2607 m.

85.9
120

178
Calculated Apparent Resistivty Pseudosection
Depth  Iteration § RMS error = 5.3 %
08 AT 09 B0 47O 176239 303367431496 569 623 U7 751 8169 M3 071 1199 137 466 1603 71 139 1967 2095
220 ;
472
nz
963

2223 2361 2479 2607 m.

130
168

Inverse Model Resistivity Section

[ I I () [ [ [T [ ) [ [

323 6.50 131 23 530 107 215 433
Resistivity in chm.m

Unit electrode spacing 1.00 m.

Consds RES2DINV 13310 5 31 oolisusl b 45 E g ys 039l 5 3o owe 31 ol adaio :(FO-A) JScis
(aw! S5 50 polie ply Ve (o28lg Alold g yio oy Jolgd) ol ool

Profile G(L]
Ps1,7232_455 401 -337 -273 -209 -145 1.0 -17.0 470 111 175 239 303 367 431 159)5 559 623 687 791 @15 879 943 1007 1071 1135 1199 1263 1327 1391 m.
248
512
859
120
178

Measured Apparent Resistiity Pssudosection

Psfﬂ.ass 401 337 273 209 45 810 470 470 411 175 239 623 687 751 815 879 943 1007 1071 1135
i e A A S s i

248

512

1199 1263 1327 1391 m.

85.9
120

178

Calculated Apparent Resisthity Pseudosection
Depth  lteration § RMS error =7.1 %
0osgl5 401 3 273 P09 Ad6 810 ATO 470 M1 175 239
220
472
7.2
93

303 367 431 495 559 623 687 751 815 879

943 1007 1071 1135 1199 1263 1327 1391

—

—

=

—

1w =

168

I T [ T ) T ..
184 3. 6. 3

207 38.0 69.6 127
esistivity in ohm.m

o

Unit electrode spacing 1.00 m

- Res2Dinv Hl38le 3l eolasiwl b a5’ G(L) K91 39519 iw oo 3l Jols adado :(FF-A) JSC&
(Caw! JSU.;) 39 ﬁ.ol.‘o’.o )gl).g e ‘félg alold g 0 > J»o|93) Sl 00wl Cowd

\Y?



Profile H(M)

PSZ 465 401 307 273 209 M5 810 470 470 11 175 239 03 367 431 495 559 623 667 751
132 e

248
512

815 879 943 1007 1071 1135 1199 1263 1327 1391 1455 1519 1583 1647 1711 m.

859
120

178.

Measured Apparent Resistivity Pseudosection
PsZ

465 401 -337 -273 -209 -145 -81.0 -17.0 47.0 111 175 239 303 367 431 495 559 623 687 751
132 sl
248
512

815 879 943 1007 1071 1135 1199 1263 1327 1391 1455 1519 1583 1647 1711 m
S8 09, 800 100 10T s 1138 1268 1
]

86.9
120

178
Calculated Apparent Resistivity Pseudosection

Depth  lteration &5 RMS error = 3.3 %
025045401 -337 273 209 -145 -810 170 470 111 1756 239 303 367 431 495 559 623 687 751
220 -
472
72

963 9 . . - - o . u
130
158

Inverse Model Resistivity Section

I I N (N ) [ (T O ] (O T .
0332 0.702 148 314 6.63 4.0 297 62.7
Resisthvity in ohm.m

815 879 943 1007 1071 1135 1199 1263 1327 1391 1455 1519 1583 1647 1711 m.

Unit slectrode spacing 1.00 m.

~as RES2DINV 13310 5 31 oslicas! s a5 H(M) s 059515 5 3o Joto 31 Juol adaio (FY—A) S5
(aw! S5 50 polie ply Ve 28lg Alold g s comd y Juolgd) Cuwl ool Cawd

. Profile I(G)
sz,
132

111 175 239 303 367 431 495 559 623 687 751 815 879 943 100710711135 1199 12631327 13911455 151915831647 1711 177518391903 1967 203120952159 m.
248

T 1
512
859
120
178

Measured Apparent Resisthity Pseudosaction
PsZ

1324185 -337 -273 -209 145 -17.0 111 175 239 303 367 431 495 559 623 687 751 815 879 943 1007107111351199 12631327 13911455 15191583 1647 1711 17751839 19031967 203120952159 m.

B
248 ~
512
85.9
120
178

Calculated Apparent Resistivity Pseudosection

65 -337 -273 -209 -145 -17.0

Depth  lteration & RMS error = 11.5 %
0250 65 -337 -273 -209 145 -17.0 111 175 239 303 367 431 495 559 623 687 751 816 8§79 943 100710711135 1199 12631327 13911455 156191583 1647 1711 17751839 1903 1967 203120952159 m.
220

M2 : :
130.
158,

Inverse Model Resistivity Section
I N N N (R [ (S [ O ) (O T .
0.0708  0.217 666 2.04 6.26 19.2 53.8 180
Resisthvity in ohm.m

Unit slectrode spacing 1.00 m.

- Res2Dinv Hl38le i 5l coliwl b a5’ |(G) F293 595l Gilwow 31 Jols alado :(FA-A) JSC&
(Caw! JS.J: 39 ﬁ.ol.‘o’.o )gl).g e ‘félg alold g 0 > J.d,s) Cowl ool Cawd
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PsZ

Profile J(N)
(485 A0 37 273 209 M 810 70 470 111

175 239 303 367 431 495 559 623 687 751 815 879 943 1007 1071 1135 1199 1263 1327 1391 1455 1519 1583 1647 m.
o O T TP Y T B
2438
512
859
120
178 ee—
Measured Apparent Resistivity Pseudosection
P:'ZBZASE 401 -337 273 -209 -145 -81.0 -17.0 4 111 175 239 303 367 431 495 559 623 687 751 815 879 943 1007 1071 1135 1199 1263 1327 1391 1455 1519 1583 1647 m.
At 0 0
248
512
86.9
120
178.
Calculated Apparent Resistivity Pseudosection
Depth  lteration 5 RMS error = 7.6 %
0.250 5 401 -337 -273 209 -145 810 -170 470 111 1756 239 303 367 431 495 559 623 687 751 815 879 943 1007 1071 1135 1199 1263 1327 1391 1455 1519 1583 1647 m.
220
472
72 3 i H 5 7 FR iy ¥
%3 S : : g
130.
A a
Inverse Model Resistivity Section
N N .

I (N [ [ [ ) (O .
124 225 4.08 7.40 13.4 243 441 80.0
Resisthvity in ohm.m

Unit slectrode spacing 1.00 m.

~4s ReS2DINV 3816 5 31 sobisuul b a5 IN) Uuds i 38518 55w ot 31 Juols adaiio :(FA-A) IS
(aw! S5 50 polie ply Ve 28lg Alold g s comd y Juolgd) Cuwl ool Cawd

P:'ZEZ-%S 401 -337 -273 -209 -145 -§1.0 -17.0 47.0 111

815 879 943 1007 1071 1135 1199 1263 1327 1391 1455 1519 1583 1647 m.
248

1 o 00 0 2
512 t

859

120

178

Measured Apparent Resisthity Pseudosection
PsZ

1324185 -401 337 -273 -209 -145 810 170 470 111

815 879 943 1007 1071 1135 1199 1263 1327 1391 1455 1519 1583 1647
248

A0 I8 200, 20 T A, 28, 508 0 B B B B S I T
o

512 w

85.9

120.

178

Calculated Apparent Resistivity Pseudosection

Profile K(O)
175 239 303 367 431 495 559 623 687 751

175 239 303 367 431 495 559 623 687 751

m

Depth  lteration 5 RMS error = 2.8 %
5 256455 -401 337 -273 -20%

220
412
7.2
963
130
168

-145 810 170 470 111 176 239 303 367 431 495 569 623 687 751 616 &9 943 1007 1071 1135 1199 1263 1327 1391 1456 1519 1583 1647 m.

R

esistivity in ohm.m

Unit electrode spacing 1.00 m.

- ReS2DINV 15310 5 31 oolisias! b a5 K(O) Uudazs 139513 55w oo 31 Juols alaio (- A) JSuis
(aw! S5 50 polie ply Ve 23lg Alold g o comd 3 Joolgd) Sl ool Cawd
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Profile M(P)

1132-465 -401 337 -273 -209 -145 -81.0 ‘WU 4 1 175 239 303 367 431 495 559 623 6B7 751 815 879 943

1007 1071 1135 1199 1263 1327 1391 1455 1519 1583 m
2438
512
8.9
120
178
Measured Apparent Resistiity Pseudosection
P:'ZBZAGS 401 37 273 200 45 B10 70 4TO M1 175 23 303 367 431 495 550 623 6AT 751 815 870 943 1007 1071 1135 1199 1263 1327 1391 1455 1510 1583
248
512
85.9
120
178
Calculated Apparent Resistiity Pseudosection
Depth  fteration 5 RMS error = 7.0 %
005065, 401 337 273 209 A4 810 A0 4TO M1 176 239 03 367 43 495 659 623 6T 75 B16 B9 943 1007 1071 1135 1199 1263 1327 1391 1466 1519 1683 m.
220
472
7.2
9.3
130
158
Inverse Model Resistiity Section
I I [ ] [ O O ] (O T
0.679 123 222 401 724 131 237 4238

El

esistivity in ohm.m

Unit electrode spacing 1.00 m

-4y ReS2DINV 13810 5 31 oolizl b a5 M(P) Uda s 053,19 65w Jome 31 ool abaiia :(B)-A) JSui
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Abstract

Exploitation of groundwater to fulfill the water daily needs goes back to very far past
times. Today, using electrical resistivity studies performed on the ground, surface at a
relatively low cost and fast, useful information can be obtained about groundwater
resources. For this thesis, sounding data acquisition from about 200 electrical Sounding
locations along 27 parallel survey lines having north-south direction were made in order to
quantitatively and qualitatively investigate groundwater resources in the Saveh plain area.
The survey lines were spread to the heights around the plain. Interpretation of the acquired
resistivity sounding data was made, first, in one-dimensional form using master curves and
IX1D and IPI2WIN software programs, and then, in two-dimensional form using
RES2DINV and ZONDRES2D software packages. The information of the piezometer
wells existing in the mentioned plain was used for better interpretation, and consequently,
the resistivity, depth and thickness of the aquifer in the study plain were determined. The
studies showed that the central parts of the plain were more important hydrologically
because the water level depth in these parts is relatively shallow and the higher
groundwater layer resistivity in these parts indicates better water quality, especially in the
areas close to the south of the plain. As we move forward to the east of the plain, the depth
of the water table decreases.

Determination of groundwater quality characteristics such as its chemical, physical and
biological properties, will show how suitable it is for the intended consumption. The nature
of these characteristics is such that they affect the electrical resistivity measurements of the
aquifer. Since one of the objectives of this study is to determine the relationships between
hydrogeochemical changes and the results of modeling and interpretation of electrical
sounding data. Linear regression method is used to determine the relationship between
hydrogeochemical information, which includes electrical conductivity (EC) and total
dissolved solids (TDS) of the wells, and the results of the interpretation of 6 electrical
resistivity sounding locations adjacent to these wells. Studies have shown that with
increasing the concentration of ions in groundwater, the resistivity of the water-bearing
layer dramatically decreases. Among the provided diagrams showing these relationships,
those that use exponential curves to fit the data, had higher correlation coefficients. This
can indicate the curve-like or nonlinear correlation between the hydrogeochemical
parameters and the resistivity of the water-bearing layer. In addition to hydrogeochemical
data, hydraulic parameters such as hydraulic conductivity (K) and transmissivity
coefficient (T) of 3 wells adjacent to the 3 resistivity sounding locations were also used. A
linear relationship was made between the resistivity of water-beaing layer (p) and (K), and
also, a logarithmic correlation was established between (p) and (T). Despite obtaining a
relatively good correlation between hydraulic parameters and electrical resistivity, due to
the small number of wells, and therefore, the lack of data, the validity of the results is not
very high.

Keywords: Resistivity sounding, Hydrogeochemical, Electrical conductivity (EC), Total
dissolved solids (TDS), Hydraulic conductivity (K), Transmissivity coefficient (T), Saveh
plain
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