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4. RESULT OF PUMPING TEST ANALYSIS
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5. MT SURVEY RESULTS



5. MTSURVEY RESULTS

Magnetotelluric method (MT method) with two different types of PL-MT and
ELF-MT were carried out in 34 villages, 128 points. The location of this
survey is shown on the location map (Fig. 5-1).

Resistivity values obtained through MT survey are tabulated in the table.
Results of interpretation and an example analyzed by inversion using
computer are shown in figures.
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Fig.b-2 Apparent Res_istivity Pistribution Surveyed
by ELF-MT (Frequency Range : 8Hz) Method
{Average Resistivity from Gs down to 600 ~1600m)
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6. EM SURVEY RESULTS



6. EM SURVEY RESULTS
EM surveies were carried out in Ruwan Bore. Tunga Ardo and Zuru (Fig. 6-1).

Respectivery for these areas, the survey stations and the data obtained from
them are shown in following figures. And the survey resuls are here as field
record and the outputs of the TEMIX and MOTEM programs,
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Result of interpretation of EM survey
- TEMIDX RESULT -

(Ruwan Bore)









DAT

CLIENT: JICA
LOCATION: Sokoto Nigeri
COUNTY: Gusau .

PROJECT: Synthetic EM~37 Data

LOOP SI1ZE: 100.Q00 me
SOUNDING CODRDINATES: X
FITTING E

L # RESISTIVITY TH
{ohm—m) {m

1 405.2 i

2 31311.0
ALL FARAMETERS ARE FREE

CURRENT : 11.00 AMPS
FREQUENCY : 25.00 Hz:

TIME
{ms)

=
o
o

0.0890
0.110
0.140
0.177
0.220
0.280
0.358
0.443

DN D BN -

CURRENT RESOLUTION MATR

A SET: RUWAN?

DATE: 14-NOV-88

a SOUNDING: 1
ELEVATION: G. 00 m

ters square
H C.0000 Y
RROR & 24.784 PERCENT
ICKNESS ELEVATION
eters) {meters)
0.0
32.5 -132.5
COIlL. AREA:
GAIN: B RAMP TIME:
emf (nV/m sqrd)
DATA SYNTHET IO
878.7 i011.7-
550.3 584.5
302.%9 I02.2
1646.4 153.1
Bb.97 77.94
43 . &1 37.51
15.74 17.31
4.468 8.35

IX NOT AVAILARBLE

EQUIPMENT: Beonics EM-37

0. 0000 .

CONDUCTANCE
(Biemens)

0.326

100.00 sq m.
60.00 muSEC

DIFFERENCE
(percent)

~13.14
~&.21
0.220
7.94
8.07
?.85
—=2.95
-78.3%7



DATA SET: RUWAN?

CLIENT: JICA DATE: 14-NOV-B8
LOCATION: Bokoto Nigeria SOUNDING: 1
- COUNTY: Gusau ELEVATION: 0.00 m
PROJECT: Synthetic EM-37 Data EQUIPMENT : Beonics EM-37
LOOP SIZE: 100,000 meters square _
SOUNDING COORDINATEGS: X:@ Q,.0000 Y: 0.0000
FITTiNG ERROR: 24.784 PERCENT
L # RESISTIVITY THICKNESS ELEVATION CONDULTANCE
{ohm=-m) {maters) (maters) (Siemens)
= : 0.0
1 405.2 132.5 —-132.5 0.326
2 F1311.¢Q
ALL ?ARQNETERS ARE FREE
CURRENT 3 11.00 AMPS COIL AREA: 100.00 sq.ma
FREGUENCY: 25.00 H=z GAIN: B RQMP TIME: 60,00 muBEC
No. TIME Appafent Res {ohm-m) DIFFERENCE
{ms) DATA SYNTHETIC {percent)
1 0.0890 890.0 810.2 8.97
2 G.110 - 854.2 820.5% F.923
3 G.140 850.9 852.1 =Q.147
4 Q.177 858.0 206.8 -5.69
8 Q.220 ?20.4 73.6 -5.77
& 0.280 1006.7 1078.8 -7.16
7 0.335 1293.46 1216.2 &6£.12
B 0.443 2009.5 1366.2 32.01
CURRENT RESOLUTION MATRIX NOT AVAILABLE



DATA SET:
CLIENT: JICA
LOCATION: Sokoto Nigeria
COUNTY: Gusau
FROJECT: Synthetic EM-37 Data

LOOP SIZE:

RUWANS

100.000 maters sqguare

- DATE: 14-NOV-88

SOUNDING: 1
ELEVATION:

.00 m

EQUIPMENT: Geonics EM-37

SOUNDING CDORDINATES: X3 0.0000 Y 0. 0000
FITTING ERROR: 24,784 PERCENT
Geonics EM-37 Data Worksheet
LOOF SIZE: 100.00 m PREAMF GAIN: 52.10
: 4% BGAIN, CHANS &6-10,16,20: YES
25.00 Hz GAIN: B - b6.25 Hz GAIN: 7 2.
11.00 AMPS. 11.00 AMPS 11.
CcOoIL: 106,00 m™2 COIL: 100.0 m™2 CcoIit
RAME : 60.0 muSEC ~ RAMF: 0.0 muSEC RAMP
CHNL T (mSEC) mVOLT RHO-A mVOLT RHO-A
1 0.089 1172.00 890.08 -
2 0,110 734.00 854,24
3 Q.140 404 .00 850.93
4 0.177 222.00 858.04.
5  0.220 116.00 920,49
& 0.280 222.00 10046.71
7 Q.3383 84.00 1293.70
8 0.443 2009.57 -

25.00

50 Hz GAIN: 7

00 AMPS

: 100.0 m™2
H &6G.0 muSEC

mVOLT

RHO-A
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DATA SET: RUWANSN

CLIENT: JICA DATE: 15-NOV-88
LOCATION: Sokoto NMigeria SOUNDING: 2

COUNTY: Gu=zat ELEVATION: Q.00 m

PROJECT: Synthetic EM-~37 Data EQUIFPMENT: Geonics EM-37
L.ODP SI1ZE: 100,000 meters sguare
SOUNDING COORDINATES: XK@ Q,.0000 Y 0,0000

FITTING ERRDR: 112.915 PERCENT
L o# RESISTIVITY THICKNESS ELEVATION CONDUCTANCE
{ohm—m) (meters) {meters) {Siemens)
O.t}

1 123.9 57 .48 -57.48 O.4463

2 29853.6 17.358 -75.06 Q.Q058%9

=3 263F39.0

ALL PARAMETERS ARE FREE

CURRENT : 17.00 AMFS COIL AREA: 100.00 Eq M.

FREQUENLCY 3 29,00 H=z GAIN: & RAMP TIME: 70.00 muSEC
No. TIHME . emf (nVY/m sqrd) DIFFERENCE
{ms) DATA SYNTHETIC {percent)
i 0.0B70 4949 .1 a8s6t.1 C=-18.42
2 0.110 33i6.1 3308.46 0.223
3 0.140 : 1834.46 1644 . X 2.28
4 Q.177 993.4 822.9 17.14
) Q,220 8522.5 420.1 ' 19.89
& Q.280 248.7 121.7 22.89
7 .335 4 .44 B86.92 7.98
8 0.443 29.61 41.18 ~-39.053
? O.85464 i.s7 : 16.89 -8B01.4

CURRENT RESOLUTION MATRIX NOT AVAILABLE



CLIENT:

DATA SET: RUWANSN

JIcA DATE: 15-NOV-88
LOCATION: Sokoto Nigeria SOUNDING: 2 _
COUNTY: Busau : ELEVATION: 0.00 m
FROJECT: Synthetic EM-37 Data EQUIFMENT: Geonics EM-37
L.OOP SIZE: - 100.000 meters square
SOUNDING COORDINATES: X: Q.Q000 Y: 0. Q000
FITTING ERROR: 112.915 PERCENT
L # RESISTIVITY THICKNESS ELEVATION CONDUCTANCE
{ochm-m} {meters) {meters) {Siemens)
: : 0.0
1 123.9 57 .48 ~-857.48 0.4463
2 2985. 6 17.58 ~738.04 0.,00589
z 26359.0
ALL. PARAMETERS ARE FREE
" CURRENT : 17.00 AMPS COIL AREA: 106.00 S0 M.
FREQUENCY : 25.00 Hz GAIN: B RAMP TIME: 70.00 muSEC
No. TIME . Apparent Res (ohm~m) DIFFERENCE
{mg) DATA SYNTHETIC (parcent)
1 {.0890 375.8 3352.7 10.66
2 0.110 44,8 IL45.3 -~-0.1582
3 0.14Q 342.3 I65.2 -6.71
4 0.177 348,95 395.1° -13.37
3 0.220 372.2 43T0.5 -15.63
& Q.,280 408.5 4853.9 -18.93
7 0.355 S524.5 554.4 ~5.70Q
8 Q.443% 783.8 630.7 192.73
4 0.5464 I308.5 765.7 76.91

CURREMT RESOLUTION MATRIX NOT AVAILABLE

610



CLIENT:
LOCATION:
COUNTY @
PROJECT:

L.OOP SIZE:
SOUNDING COORDINATES:

CHNL

GODNCM N -

DATA SET: RUWANSN

JICA _
Sokoto Nigeria
Gusau .
Synthetic EM-37 Data

100.000 meters square

X:

FITTING ERROR:

0.0000 Y:

DATE: 195
SOUNDING: 2
ELEVATION:

—-NOV-88

0,00 m

EQUIPMENT: Geonics EM-~37

Q. 0000

112.715 PERCENT

Beonics EM-37 Data Worksheet
- PREAMP GAIN: S52.10

LOOP SIZE:

100,00 m

4y GAIN, CHANS &-10,16,20: YES

25.00 Hz  GAIN: 8 6£.29 Hz GAIN: 8 2.
17.00 AMPS - 17.00 AMPS 17,
COIL: 100,0 m~R COIL: 100.0 m~2 cCoiL
RAME & 70.0 muSEC RAMP: 70.0 muSEC RAMEP
T (mSEC) mVOLT RHO-A mVOLT RHO-A
0.089 6601 .00 375.85

0.110  4423.00 344,83

0.140  2447.00 342,32

0.177 1325.00 348.58

0.220 697 .00 372.28
Q.280 1327.00 408.57
0.355 504,00 524,53
0.44% 158.00 785.83
0.544 10.00

3308.57

6-11

A0 Hz GAIN: B8

00 AMPS
H 100,00 m™2
: 70.0 muSEC

mVOLT

RHO-A
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TUNGA ARDO

6--13
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Result of interpretation of EM survey
- TEMIX RESULT -

(Tunga Ardo)
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DATA SET:

TUNGAL

CURRENT RESOLUTION MATRIX NOT AVAILABLE

6-16

20-DEC-88

CL.IENT: JICA DATE:
LOCATION: Sokoto Nigeria SOUNDING: 3
COUNTY: Gusau _ ELEVATION: 0,00 m
PROJECT: Synthetic EM-37 Data EQUIPMENT: Geonics EM-37
Loor SIZE: 200,000 meters sgquare
SOUNDING COORDINATES: Xz 0.0000 Y 0, 0000
FITTING ERRDR: 164,153 PERCENT
Lo# RESISTIVITY THICKNESS ELEVATION CONDUCTANCE
{ohm—m) (meters) (meters) (Siemens)
: Q.0
3 200.0 49.25 ~49 .25 Q.244
2 175117.8 145.5 -194.8 B.313E~-04
3 1.000E+04
CALL FARAMETERS ARE FREE
CURRENT = 15.00 AMPS , COIL AREA: 100.00 sq m.
FREGUENCY : 25.00 Hz GAINM: B RAMF TIME: 140.00 muSEC
No. TIME emf (nV/m sqrd) DIFFERENCE
' {ms) DATA SYNTHETIC {percent)
1 0.08%0 2259.7 2644.0 ~17.00
2 0,110 1385.9 1474.2 —&.37
3 0.140 758.7 731.4 3. 60
4 0177 389.9 2672 5.79
] 0,220 186.6 ig4.8 0.970
& oL 280 78.16 846.31 —10.42
7 0,355 25.67 38.34 . —49,32
8 0. 443 8.45 12.35 —-128.%9
9 Q,5464 2.24 6.846 -204,9
10 0.713 0.281 4.19 —-1391.1



CLIENT:

JICA

DATA

LOCATION: Sokoto Nigeria

COUNTY :
FROJECT ¢
LODF SIZE:

SOUNDING COORDINATES:

Gusau.

Synthetic EM~37 Data
200,000 meters square
Q.0000C Y3

X3

FITTING ERROR:

RESISTIVITY

L #
(ohm—m)
i 200.0
2 i75117.8
3

1,.000E+048

164,153 FERCENT

THICKNESS

(meters)

B

g
0 )
tn

ALL FARAMETERS ARE FREE

CURRENT & is.00 AMPS
FREGUENCY 25.00 Hz GAIN:
No. TIME
{(ms) DATA
i 0.0890 1469. 3%
2 0.110 1429.%
= 0.140 1429.5
4 G,177 1507 .4
o 0,220 1714.0
& 0,280 2049 .0
7 0.3%058 2897 .6
8 0.44%3 4201.9
9 0. 5464 £791.8
1Q 0. 71% 18380.8

8

SET: TUNGAIL

DATE :

20-DEC-88

SOUNDING: 3

ELEVATION:
EQUIPMENT @

ELEVATION
(meters)

)
~49 2%
-194.8

COIL AREA:
RAMP TIME:

Apparent Res {(ohm-m}

BYNTHETIC

2418. 46
IL29.4
F0QI4.0

CURRENT RESTLUTIDON MATRIX NOT AVAILABLE

6—-17

Q.00 m
Geonics EM-37

0. 0000

CONDUCTANCE
{Siemens)

0.244
8.313E-04

100.00 s m.
140.00 muSEC

- DIFFERENCE
(percent)

?.94
4.0%
-2, A7
—4.04
-0,652
&.39
2%.45
42 .43
52,45
87%.49



DATA SET: TUNGAL

CLIENT: JICA DATE: 20-DEC-88

LOCATION: Sokoto Nigeria SOUNDING: 3
COUNTY: Gusau . ELEVATION: . Q.00 m
"PROJECT: Synthetic EM-37 Data EQUIPMENT : Geonics EM-37
LOOP B8IZE: 200.000 meters square o
SOUNDING COORDINATES: X: 0.0000 VY: 0.0000
FITTING ERROR: 1464.1585% PERCENT

Geonics EM-37 Data Worksheet

LOOP SIZE:  200.00 m - PREAMP BAIN: 52.10
_ : 4y BAIN, CHANS 6&6-10,14,20: YES
25,00 Hz GAIN: , 8 6.25 Hz GAIN: 8 . 2.50 Hz BAIN: 8
15,00 AMPS 15.00 AMPS - 15.00 AMPS .
COIL: 100.0 o2 COIL: 100.0 m™2 COIL: 100.0 m~2
RAMP:  140.0 muSEC RAMP: 140.0 muSEC RAMP:  140.0 muSEC
CHNL T (mSEC)} mVOLT RHO-A mVOLT RHO-A mVOLT RHO~A
1 0.089  3014.00 1469 .,34
2 0110 1848.50 1430.00
I 0.140 1012.00 1429 .54
4 0,177 520,00  1507.46
5 0.220 249,00 1714.08
& 0,280 417.00  2049.06
7 0.335 137.00  2897.47
g 0.44%3 45,10 4201 .96
9  0.564 12.00  6791.88
10 0,713 1.50 183I80.87
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Result of interpretation of EM survey
- MOTEM RESULT -

(Tunga Ardo)
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LOCATION OF THE SURVEY POINTS

Efectlic Sounding

* surveyed point

{) surveyed in
' previous stage

Seismic Refraction Survey
c-0 c-220
 Ses——— survey line

TEM Survey
] measured point
r==
! i transmitting Loop
| DR .

Test Drilling

® No.l,2 drilting peint
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