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Cct. Hov. Dec.

ON THE RIVER SHELLA
Sep.

AUE.

May June July

Apr.

Mar.

0.20
0.20
0.20
g.20
0.20
¢.20
G.20

Fab.
0.11
g.11
0.11
Q.11 .
0.11
Q.11
0.28
¢.28
0.28
0.28
0.17

Jan.
c. 11
.11
Q.11
0. 11
g.11
0.11

MONTHLY TOTAL IS IN TEN THOUSAND3S CUBIC METERS.
1268

DAILY DISCHARGE IN CUBIC METERS PER SECOND AT KALGO

.

Year

20
.20
0.20
0.20

n @

0.28
0.28
C.28
0.28

0.14
o.11
2.11
0.11

10
11

Ll

0.20
0.20
.20
.20
.20
0.20
0.20-
¢.54

0.23
0.23
0.23
0.23
0.23
g0.58

11

0.29-

22
23
24
26
286
28
23
30
31
MAX.
MIN.
TOTAL
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3. DRILLING RECORDS






3. DRILLING RECORDS

In phase 1 of stage I, the following eight(8) villages were selected as candidate
sites for test drilling and/or test well construction, In addition to these
drillings two test wells were drilled in Zugu in phase 2 of stage L.

L Serial I N Local Drilling Depth . T
Aréa N Village Name Ge Drilling time
0. : | vernmernt T/D(m) | T/W(m)
Basementrock | 1 |TungaArdo '~ |Anka : 80 -
- area 4 |Ruwan Bore Gusau . . 84 90
‘7 {Dauran KauraNemoda { - - 84 :
. 8 |Yambuki KauraNamoda | 80 | 100 Phase 1
S 10 [Mage . |Zuru 84 130 of Stage IT
‘Sedimentary | 23 |HoroBirni  |[Yabo - | 150 | 110
"~ area 34 |Soro Silama - 150
| 44 |KukaKogo Jega: : - | 1o
Basementrock | - 156 Zugu.,' Gummi - 120 Phase 2
area 15  |Zugu Gummi - 130 of Stage IT.

Drilling records are attached in this volume.
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TEST DRILLLING
AND

TEST WELL CONSTRUCTION REPORT



THE STUDY FOR GROUNDWATER DEVELOPMENT IN SOKOTO STATE.

SUMMARY DRILLING REPORT

SITE NAME:. - TUNGA ARDO

SITENO.: -1

JICA (JAPAN | NTE‘RNATIO.NAL CO-OPERATION AGENCY)



WELL DESCRIPTION

Borehole ('I‘unga Ardo Ne 1) was drilled during the time from 23rd January o
27thd anuary 1989 at Tunga Ardo v1llage in Anka Local Government, :

The well was drilled usmg a Tone Bonng Top -750 B rig.

From ground level (G.L.) to 21.5m below ground level (G.L.-), it was drilled using
8 1075/8 {ricone bit wzt.h air/foam.

From G. L -21.5m to the total depth of 84.0m, it was drilled using a 671/4 air
hammer with air/foam.

After the drilling, electric log hadbeén_carried out and i;hen the'borehole was
cased with 4” blind steel pipe from G.L.4+1.0m to G.L.-34.2m and from G.L.-
40.7m to G.L. -46.2m and from G.L.-52.7m to G.L.-80.0m.

Two total length of 6.5m of Johnson’s screen 4”LD, (slot size 1.0mm) were
inserted from G.L.-34.2m to G.L.-40.7m and from G.L.-46.2m to G.L.-52.7m, -

The lithology enco_untgre'_d consists of schist. This is pre-Cainbrian to upper-
Cambrian basement complex ,

The probable water be armg portion is Weathered ZOone.

After deVelopment of the borehole the static water level was measured at G.L.-
26.86m. ' _

;Durmg the air hf‘mng, the maximum average dlscharge was 13 ¢/min. Pumpmg
test (without step drawdown test) was carried out during the time from 2nd
~‘February to 4th February, 1989.

_Contmuous drawdown test was done for 24 hours w1th a pumpmg rate of 13
¢/min, and a drawdown of 12.0m was observed. (Dynamic water level was
‘measured at G.L. -38. 86m) '

Then the recovery of waber Ievel was measured for 17 hours.



WELL SUMMARY

(Tunga Ardo No. 1)

Project Name | The study for groundwater development in
: Sokoto State. - . B ,

Area and Location Tunga Ardo v111age in Anka Local Government
Elevation om. '
Coordinates N _ . E _
Date Drilling Started. 23rd January, 1989
Date well Completed 27th January, 1989

| Total Depth 84m N _
Screen Position G.L.-34.2m~40.7m, G.L.-46.2m~52.7m (1.0mm)
Drilling Method Air Hammer drilling |
Drilling Rig Tone Boring Top -750B

| Drilled by ~ Y. Tanabe
Logged By N.Kawabata
Static Water Level G.L.-26.86m
Yield By Air Llftlng 13 £/min, 0:78m3/h, 18.7m3/d
Pumplng Rate 13 flmm, 18 7m3/d |

| Dynamic Water Level G.L.-38.86m (Drawdown 12 Om)
Specific Capacity 1.1 ¢/min/m, 1.6m3/d/m -
Critical Capacity R :
Transmissivity 1.0 10-3 m2/min
Permeability 1.29X10-4 em/sec
Water Temperature 31°C
Conductivity 320 pu/em
pH 6.93




Open hcle

Basket

WELL SKETCH.

(Tunga Ardo No.1)

o "9 ‘5__ k— Concrete base

o

;& .. 0.. .

i\ ¢ T Ground level
Crmrrpn Grout seal

-~ /Y : i

. .-‘., . : N Deom
N Drill cuttings

} 10.0m
* o -] .
o ‘o L-~-~Dr111ed py 10"5/8 Tricone bit

o, 1 .
1 P Gravel pack
o o e
LRV
— 22.5m
<€ i 4% Blind pipe
static water level 26.86m
l 34.2m
2 4" Screen pipe {(1mm) :
l 40.7m
A 4" Blind pipe
i _ 46.2m
C; 4" Screen pipe (1mm)
- . 52.7m

Prilled by 6" Air Hammer

A

4" Blind pipe & Sand trap

B84 ,0m

. Not to Scale'



WELL LITHOLUGIC LOG -

.fTﬁnga Ardo No.1)

pepth (m)

.r.}JgiLiﬁholégy Sl

1;; ;2(

14.0

24,0 .

‘IGeologlical Division

270 -

48,0 -

green

84,0

—dO-—

Black

F.Z

B! it amey o | Reddish oo
- - Sand and ) prown
Cal Clay, - - . . ,
T S Lol ;B:grnimga ¥ '.__Top:Soilr
o] mdem Yellowish T
R -Brown
;:1: *edo= Yellow
‘ﬁ:j::::: ‘s‘hi t . DarksYellow
N\ TCS park” green
Lo, neer™ ] '
e =do~" Yellowish W.Z
] ) .

Basement Complex

'(Upper—Cambrian)

|

(Pre-Cambrian)

WCZ L N )

F.Z L3I B

Weathered zone

Fresh zone




Continuos

R TR T

PUMPING TEST

A TR T R SRR

(Tunga Argo No.1)

drawdown test and Recovery test

‘Static water level

G.L ."'26.86[“

Pumping rate

13 1/m

Dynamic water level

GQLO“38-86m

Drawdown

1200[“

Specific Capacity

1.1 1/min/m

Elapsed time 24 hours
Transimissivity Permeability
{(m/min) (cm/sec)
Theis's Jacob's Thels's: Jacob's
' method method method method
: : y -3 -3 ~4 ~4
Drawdown test 1.28x10 1.98x10 1.64x10 2.53x10
Recovery test 3.72x10% | 4.03x10? 4.77x107 5.17x10°
-3 -4
Average 1.0x10 1.29x10
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THE STUDY FOR GROUNDWATER DEVELOPMENT INSOKOTO STATE.

SUMMARY DRILLING REPORT

SITE NAME: - RUWAN BORE
SITENO.: -4

(TEST WELL)

JICA (JAPAN INTERNATIONAL CO-OPERATION AGENCY)
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'WELL DESCRIPTION

Test well borehole (Ruwan Bore No. 4) was drilled during the time from 21st
December to 25th December 1988 at Horo Birni village in Gusau Local
Governmen_t.

Test well borehole was 140m apart from test drill borehole,
The well was drilled using a Tone Bording Top -750 B rig,

From ground level (G.L.) to 4.0m below ground level (G.L.-), it was drilled usmg a
12”1/4 tricone bit with air.

From G.L.-4.0m to G.L.-48.0m, it was drilled using an 8”1/2 air hammer and from
G.L.-48.0m to the total depth of 90.0m using a 6"1/4 air hammer. The drilling
fluid for air hammer was air/foam. After the drilling electric log had been carried
out and then the borehole was cased with 4” steel blind pipe from G.L.+1.0m to
' G.L.-52.4m and from G.1.-62.0m to G.L.-73.1m and from G.L.-74.7m to G.L.-
80.2m and from G.L.-83.9m to G.L.-90.0m. Total length of 10.4m and 1.6m and
8.7m of Johnson’s screen 4” 1D (slot size 0.5mm) were inserted from G.,L. -52.4m
to G.L.-62.0m and fromGL-73 1m to G.L.-74.7m and from G.L.-80.2m to G.L.-
_ -83 9m. : '

.The Iithdlegy encbunbered_‘t:onsistsef cry_stalline schist;
Thisis pre-Cambriaﬁ to 'u’pfiér—‘Carﬁbrian basement complex.
'The probable water bearing porhon is weathered schist with fractures

After development of the berehole the statxc water level was measured at G.L.-
8. llm _

| 'Dumng the aJr Iiftmg t.he maxxmum average yield was 7 0 f/mm :

_ Pumping test was carned out dunng the time from 15{:}1 J anuary to 19th January
1989, , _

'By the five steps drawdown test the critical - dlscharge ef this well was
determined abaut 60 €/min. : :

'Contmuous drawdown test wee ddﬁe for 48 hours with pumpiﬁg rate of 70 €/min,
and a drawdown of 38.85m was observed (Dynazmc water level was measured at
G L.-44.96m.) ' -

' iOn the other hand, a drawdown of 3 25m was observed at test drlll borehole that
‘was 140m apart from test well borehole

"Then_, the recovery of water level was measured for 17 hours.
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WELL SUMMARY

Test Well (Ruwan Bore Né. 4)

Project Name

The study for groundwater developmentin
Sokoto State. '

Area and Location |

Ruwan Bore village in Gusau Local(Gove‘rnmehtA

Elevat.'i'o'x_xr _

m .
CoordinafeS: _ N o OB
Date Drilling Started | ‘ 213@De¢exﬂbe:"1988 -
Date well Completed ~ 26th December 1988
fTot_a_lDépth | i | 90m _
;scréen Position - G.L.-52.4m~62.0m, G.L.-73.1m~74.Tm
- (.L.-80.2m~83.9m (0.6mm)
Drilling Method Air Hemmer drilling
Drilling Rig Tone Boring Top -750B
Drilled by G.Kuragane
chgged By N.Kawabata
: JStat";'icWater Level GL-61lm _
Yield By Air Lifting 70 €/min, 4.2m8/k, 100.8m3/d
‘| Pumping Rate 70¢/min, 100.8m3/d ,
Dynamic Water Level G.L.-44.96m (Drawdown 38.85m)
Specific Capacity 1.80 £/min/m, 2.59m3/d/m
Critical Capacity 60 &/min o
Transmissivity 115X104m%m
Permeability 1.28X10-4cmvisec’ ©
Water Temperature 29.1°C | |
Conductivity : 500pu/cm -
pH 758

3—-13




WELL SKETCH

Tast well (Ruwan Bore No.4)

a9 .9 4. . Concrete base
:‘Cq'Q- C?p- o T -
a‘ « B . - .
Ground level
S N {_} Drilled by 12%% Tricone bit
‘) / T -<l, Grout seal A '
\ \[{ﬂi 4.0m
."‘.\ - 5.0m
Lff: é; : - Static water level- 6,11m
':-. b -
e Y o : ' : :
o . .{¢—————— Drilled by 8"% Alir Hammer
S -?é' Drill . cuttings
e - 25.0m
o o ©
Py °o°$
o ° ;: Gravel pack
oo’ . oot .
A ey 4" Blind pipe
L N -
AN f 48.0m
¢ S 52.4m
. %*af 4" Screen pipe (0.5mm)
] ] '
Drilled by NN o
6";5 o ‘:‘ 62.0!‘!1
Air Hammer R A R 4" Blind pipe
" .
.,D ., : 73-1’“
A 4" Screen pipe (0.5mm} .
e ' 74.m
of &t 4" Blind pipe |
. o _ _ 80.2m
o .o 4" Screen pipe (0.5mm)
© - : 83.9m
‘:o a.' . !
o €T 4" Blind pipe & Sand trap
-4

90.0m

" Not to Scale
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WELL LITHOLOGIC LOG

'Teéf-ééll.(ﬁuwaﬁtﬁofé No.4)

| pepth T tm)

Log

“.Lithology ... . -

. lgeological pivision

—— e to—

e s————

B:owqngLIOhish B

own

S?"Ql%y

?éilpwigh'brbwﬁ:j

Black~Dark greeh -

Yellowish brown

| Black

A Brown
. W‘wi‘f—-—

s : Black
PN e

Black

68.0

Top Soil .

;Bééément'§omplex

‘Crystalline Schist, '

Gre?

Black

70.0

90.0

Grey

‘Black

‘(Upber—éambfiah).

{Pre~Cambrian)

W.Z ....» Weathered zone

P
W.Z

zone

«eses Partlially weathered
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PUMPING TEST

Test well (Ruwan Bore No.4)
Step drawdown test

_ Pumping taté' Drawdown Specific Capacity
. .Step |a '(M?min) A8 (m) (m/min/m)
1 . 0.02 | 5.49 0.004
2 0.03 - 12.28 0.002
3 0.04 | 20.85 | 0.002
4 0.06 o 26,78 0,002
5 0.07 ] 33,83 0,002
£T; ? ‘ .‘
H : ’-1';
ral
1] ] % __:
e i
e = =
: ol e e e e :;;nw;gnknrﬁT%
- 4 .l I oy it

Critical.ﬁiSCharge 60 1/min
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PUMPING TEST

~Test well

(Ruwan Bore No.4)

Continucs drawdown test and'Recovery test

Test well borehole Test;drill borehole
{Product well) (Observation well)
Staylc water _ : _ .
leﬁv_‘é‘i» L L GaLn ""6.11‘“ G.L. '—Guiam
Pumping  rate 70 1/min -
Dynamic water G.L. =44.96m G.L. ~9.43m
level
Drawdown 38.85m 3.25m
Specific- 1.80 1/min/m -
iCapacitY : :
E:lapse time 48 hours
Tr AR S Ta snvit Petn’i"e bili
rra & xs Y( /m 1n) 2 E%m/sec)
Thels's -Jacob's K Theis s Jacob's
"method method - " method method
: -3 : -4 1. -4 -4
Prawdown test | 1.10x10 9.85x10 - 1.23x10 1.10x10
L ' : T .3 . . Sk . —d ~&
Recovery test | 1.63x10 8.83x10 . 1.82x10 9.88x10
Average 1.15x10 - 1.28x10
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THE STUDY FOR GROUNDWATER DEVELOPMENT IN SOKOTO STATE.

SUMMARY DRILLING REPORT

SITENAME: - RUWAN BORE
SITE NO.: -4

(TEST DRILL)

JicA (JAPAN INTERNATIONAL CO-OPERATION AGENCY)
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WELL DESCRIPTION

Test drill borfehole (Ruwan Bore No.4) was drilled during the time from 27th
December to 30th December 1988 at Ruwan Bore village in Gusau Local
Government.

The well was drilled using a Tone Bomng ’I‘op -750B r1g

- From ground level (G.L.) to 10 Om below ground level (G.L.-), it was drilled using
1271/4 tricone bit with air.

‘From G.L.-10.0m to the total depth of 84 Om it was drilled usmg a 6”1/4 air
hammer with air/foam.

After the drilling ‘electric log .h'ad been carried qﬁt and then the borehole was
cased with 4” P.V.C blind pipe from G.L.+1.0m to G.L.-36.0m and from G.L.-

40.0m to G.L. 560mandfromGL -64.0m to G.L.-70.1m and from G.L.-74.1m to
84.0m.

Total length of 4 Om and 8 Om ahd 3.0m of P.V.C screen 4”(slot size 1.0mm) were
-ingerted from G. L -36. Om to 40. Om and from 56, Om to 64.0m and from 70, 1Im to
74.1m, _

.Th:e' lithology enéoun_tered ébnsists of crystailine schist,

This is pré—Cambfi an to =11'9pér—_C',a.mbri.cm baseméni_; complex,

The probable water beariiig portion is weathered schist with fractures.

After developmeni. of the borehole the static water levei was measured at G.L.-
6.18m." : : =

During the air lifting the maximum average yield was 49 €¢/min.



- WELL SUMMARY

 Test Drill (Ruwan Bore No. 4)

Project Name | The study for groundwater development in
Sokoto State. _
‘Area and Location Ruwan Bore village in Gusau Local Government
Elevation m . |
Coordinates N S
Date Drilling Started  27th December 1988
Date well Completed ' 30th December 1988
Total Depth | 84m _ _
Screen Position G.L.-30.0m~36.0m, G.L.-50.0m~64.0m
o - G.L-70.1m~74.1m (1.0mm) - ‘

Drilling Method Air Hammer drilling
Drilling Rig Tone Bering Top-750B .
Drilled by G. Kuragane
Logged By | 'N.Kawabata
Static Water Level ‘GL-618m
Yield By Air Lifting 49 ¢/min, 2.94m3/h, 70.56m3/d
Pumping Rate - |
Dynamic Water Level -
Specific Capacity -
Critical Capacity -

| Ti‘ansmissivity -

| Permeability ;
Water Temperature -
Conductivity -
pH _




WELL SKETCH

Test drill (Ruwan Bore No.4)

et a'-o' C'? ¢....Concrete base
Q va 0 -‘, a. Q. .
X 55;§2%33 ' _ Ground level
~ \ \4‘? Grout seal
- AR s brilled by 12%% tricone bit
; .. R R Soom
SOUUL IR B v, SR 4 Static water level 6.18m
{4;;;. :3‘* i . _.10.0m
T <€ -prill cuttings
< 4" P,V.C Blind pipe
30.0m
. 36,0m
= 4" P.,V.C screen pipe (1.0mm)
. e 40,0m
< “f 4" P.V.C Blind pipe
] . .
. - 50.,0m
. oS o
Prilled by <28 4% p,v.C screen pipe (1.0mm}
6" = | ~en . P2 b On
Air Hammer ° S ' 64.0m
' o ! _ .
<1 -4" P,V.C Blind pipe
Gravel * ! .
Pack °;’ e i : 704 3m
= : 4" P.V.C screen pipe (1.0mm)
'0 . " 7401"1
Pl _ 4% p.V.C Blind pipe & Sand trap
e — - 84.0m



WELL LITHOLOGIC LOG

Test drill (Ruwan Bore No.4)

Depth {(m) Log Lithology | Ge§1091ca1 bivision
~=. =" '] Sand & :

4.0 AT Clay. Redlsh b:own o
DR o | Top Soil
©l ..+ Mica Sand Grey

12'2 BV AR Black
15’9 b TN Yellowlsh brown
18.0 " Black
25,0 e~ _ | Yellowlsh brown
26"}\\ A Black wod
27,0 : Yellowish broyn
29.0 NS Y Black
34.0 PN Yellowlsh grey
N vl ny .Black SR
35-0 - 3 Basement Complex
Sy . |
. PPN 2 Yellowish brown
8.0 & |
48.0 NN oo Black (Upper~Cambrian)
_ g - _
2?'2\\,' :::;::;: 'E bark grey
56.0::; Y 5 Black
570" Grey _ | _ .
60,0 >~ Black ‘| {(pre~Cambrian)
61307 Grey Pz
6§2.07 T Black R
r\/f&jﬁ\ Grey
gg'g,f— N Black:
71,07 q Grey
73»0/ /W"\ Black
74'0//ﬁ -\ Grey
78°0//* /\,F\,%\ " Black
82‘9//' = ' Grey
8 .0// “Black
83°3// ' Grey
84, Black F.7
Grey :
WaZ coce Weaﬁhered Zone
P seee Partially'ﬁeathered
W.2Z zone . . :
F.Z osss Fresh Zone
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THE STUDY FOR GROUNDWATER DEVELOPMENT IN SOKOTO STATE.

SUMMARY DRILLING REPORT

SITE NAME: -DAURAN

SITENO.: -7

JICA (JAPAN INTERNATIONAL CO-OPERATION AGENCY)



WELL DESCRIPTION

The borehole (Dauran No, 7) was drilled during the time from 4th January to
12th January 1989 at Dauran village in Kaura Namoda Local Government,

The well was drilled using a Tone Boring Top -750 Brig.

From ground level (G.L.) to 7.0m below g’round level (G.L.-), it was drilled usmg a
1075/8 tricone bit with air, .

From G.L.-7.0m to the total depth of 84.0m, it was drilled using a 61/4 air
hammer with air/foam. Then, it was reamed from G.L.-7.0m to G.L. -25.0m by
8"1/2 air hammer, _

After the drilling electric log had been carried out and then the borehole was
cased with 4” blind steel pipe from G.L.+1.0m to G.L.-35.6m and from G.L.-
40.4m to G.L.-51. 5mandfromGL -56.4m to G.1.-73.0m andfromGL -77.9m to
G L.-84.0m.

Total length of 4.8m and 4.9m and 4.9m of Johnson’s sereen 47LD. (slot size
1.0mm) were inserted from G.1.-35.6m to G.L.-40.4m and from G.L.-51.5m to
G.L.-56 4mandfromGL -78.0m to G.L.-77.9m.

Thé lithology encountered consists of mainly crystalline schist and gneiss which
accompanied by metagabbro and quartzite and pegmatite veins,

These are pre-Cambrian to upper-Cambrian basement complex.

The probable water bearing portions are near quartzite and pegmatite veins and
weathered zone along fractures,

After development of the borehole the static water level was measured at G.L.-
i2. 03m.

During the air lifting the maximum averége yield was 140 £/min.

Pumping test was carried out during the time from 22nd January to 24th
January 1889,

By the five steps drawdown test, the critical discharge. of | this well was
determined about 100 £/min.

Continuous drawdown test was done for 24 hours with pumping rate of 129 €/min,
and drawdown of 6.33m was observed. (Dynamic water level was measured at
G.L.-18.36m.)

Then, the.remvery of water level was measured for © hours.



WELL SUMMARY

(Dauran No. 7)

The study for groundwater development in

Proj.ect Name
1 Sokoto State.
Area and Location | Dauran village in Kaurs Na:riada. Local Govern-
jment
Elevation o m
Coordinates N E
Date Drilling Started 4th January, 1989
Date well Completed 12th January, 1989
| Total Depth . ~ 84m
Screen Position G 1.-35.6m~40.4m, G.L.-51.5m~56.4m
_ G.L.-73.0m~77.0m (1.0mm)
Drilling Method Air Hammer drilling
Drilling Rig Tone Boring Top -750B
Drilled by Y. Tanabe
Logged By _ N.Kawabata
Static Water Level GL.-12.03m )
Yield By Air Lifting 140 #/min, 8.4m3/k, 201.6m3/d
Pumping Rate 129 £/min, 185.8m3/d
Dynamic Water Level (G.1.-18.36m (Drawdown 6.33m)
Specific Capacity 20._4 £/min/m, 29.4m3/d/m |
Critical Capacity 80 £/min |
Transmissivity 3.11X10-2 m2/min
Permeability '3.79%10-3 cm/sec
Water Temperature 31.4°C |
Conduétivity 800 pu/ecm
pH 7.32




WELL SKETCH

(Dauran No.7)

Concrete base

Ground level

Grout seal

w“—— Open hole

< Drilled by 10"%/8 Tricone bit
'7.\. 5.0m
.f.-%;J 7.0m
“— Drill cutting
BN ' 10.0m
0:3
A :':; Static water level 12.03m
2 Gravel pack
Drilled by 8"% Air Hammer
25.0m
Basket € ' 4" Blind pipe
i ' 35.6m
E: . 4" Screen pipe (1.0mm)
% "40.4m
€ : 4" Blind pipe
prilled i : - ' 51.5m
by &' =4 — 4" Blind pipe
Air Hammer j . 56.4m
< i" 4" Blind pipe
{ : 73.0m
= .47 Screen pipe (1.0mm}
77.0m
4; 5 4" Blind pipe & Sand trap

84.0m

. Not to Scale
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WELL LITHOLOGIC LOG.

“(bauran No.7)

Geological

Depth (m) Log Lithology Di_vision. -
L*— -} sand and Clay, -
el _ Yellowish brown Top Soil

g°g Mica Sand, Grey
° e T '
hist Dark blue

12.0 i Schls
O
4+ o4 4| Brown

18.0 G o~ Pegmatite, W Z _
""" c. Basement
T Complex
o Schist,

g Dark blue

30,0 PP _ E—

Quartzite Yellowish green '

34.0 NN N - ' _ J - {Upper-

37.0 ® x ¥ Metagabhro,| Dark blue- Cambrian)

40.0 ~ Gneiss,  |Yellowish brown S

41:0/ e 'g Gngiss, Grey (P

43.0;, % +_X Metagabbro,| Grey~Dark grey Ca:f:g;ian)

44‘.0/ SN Pegmatite, | Yellow :

22’8/ S e 3 Gneiss, Dark grey

_49°0/ —_~_ Quartzite, {wWhitish grey P

'50'.0 ;-y__.:ﬁf: Gneiss, - Grey~Dark grey WeZ

53’0// — T— Pegmatite, | Yéllow

54,0 - SR Gnelss, Grey~Dark grey

55.0 —~ Pegmatite, | Yellow.

56.0 —~ ' Gnelss, Grey
— o~ . Metagabbro,| Dark: grey

59.0 ~ Grieiss, Grey~Dark grey

60.0 : Metagabbro,| Dark grey

'73.0’/, N Gnelss, Grey~Dark grey

6.0 7R TR AN N . —

:77.0‘// o~ Quartzite, | Yellowlsh brown

'78.0 IR Gneiss, Grey~Dark grey F.2

84.0 Metagabbro? Dark grey

Gnelss, Grey
<. Crystalline Schist
Sehisteco++ Crysta ne is
W.Z eees. Weathered zone.
wpz .ceses Partially weathered zone
F.Z ++sss Fresh zohe
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PUMPING TEST

{pauran No.7)
Step drawdown test

Pumpihg'rate Drawdown ' Specific Capacity
Step Q (ﬁ?min) AS (m) (ﬁ?min/m)
1 0.04 0,66 0,061
2 0.06 1.95 0.031
3 o 0,08 2.51 0.032
4 ) 0.10 7 44,22 0;024
5 0.12 5,31  0.023
Se=oo— e Ej::ﬁ&ﬁg




PUMPING TEST

{bauran No.7)

Continuos drawdown test and Recovery test

Static water level

GOLB —12503“1

_Pumping rate

129 1/m,

Dynamic water level

G.L. —18.36m

Drawdown £.33m
Specific Capacity 20.4 1/min
Elapsed time 24 hours
Transimissivity Permeability
(m/min) - (cm/sec)
Theis's Jacob's Theis's Jacob's
method method method method
- -2 _ -3 -
brawdown test | 2.68x10 3.37x10 3.27x10 4.10%10
- -2 : -2 ' - -3 -3
Recovery test 3.02x10 3.37x10 3.67x10 4,10x10
oo 2 -3
Average 3.11x10 3.79x10
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THE STUDY FOR GROUNDWATER DEVELOPMENT iN SOKOTO STATE.

SUMMARY DRILLING REPORT

SITE NAME: -YAMBUKI
SITENO.: -8

(TEST WELL)

JICA (JAPAN INTERNATIONAL CO-OPERATION AGENCY}



WELL DESCRIPTION

Test well borehble (Yambuki No. 8) was drilled during the time from 12th
January to 16th January, 1989 at Yambuki village in Xaura Namoda Local
Government

Test well borehole was 220m apart from test drill borehole,
The well was drilled using a Tone Bormg Top -750 B rig.

From ground level (@.L) to 15.0m below ground level (G.1..-), it was drilled using
a 1075/8 tricone bit with air. ,

From G.L.-15.0m to the total depth of 102.0m, it was drilled using a 6”1/4 air
hammer. Then the borehole was reamed from G.L.-15.0m to G.L.-30.0m by an
8"1/2 air hammmer.

The drﬂling fluid for air hammer was air/foam.

After the drilling, electric log had been carried out and then the borehole was

-cased with 4” blind steel pipe from G.L.+1.0m to G.L.-48.6m and from G.L.-
55.1m to G.L.-66.2m and from G.L.-77.7m to G.L. 89 SmandfromGL*QUtho
G.L.-102.0m.,

Total length of 6,5m and 11.5m and 1.6m of Johnson’s screen 4” L. D. (slot size
1.0mm) were inserted from G.L.-48. ém to G.L.-55.1m and from G. L.-66.2m to
G.L.-77.7m and from G.L.-89 Bmto g.L. 9(} 9m.

The lithology encountered consists of mamly gneiss and granite which
accompanied by pegmatite and quartzite veins.

The probable water bearing porti'on is weathered zone along fractures.

After development. of the borehole the static water level was measured at G Lo
- 29.41m.

' During the aif Iifting,_'the maximuﬁx average yield was 84 {/min. Puihping test
- was carried out durfng the time from 27 'i‘,h, January to 36th January, 1989,

By the five steps drawdown test, the critlca} dlscharge of this well ‘was
_deterzmned about 53 £/min.

Continuous drawdown test was done for 48 hours with a pumping rate of 69
£/min, and a drawdown of 8.10m was observed (Dynamic water level was
- measured at G.L.-37.51 m). On the other hand, a drawdown of 0.02 m was
observed at test drill horehole that wag 220 m apart from best well borehole,

Then, the recovery of water level was measured for 11 hours



WELL SUMMARY

Test Well (Yambuki No. 8)

The study for groundwater development in’

Project Name
Sokoto State.
Area and Location Yambuki village in Kaura Namoda Local
Government
Elevation | . m i
Coordinates "N _' E
Date Drilling Started 12th January, 1989
Date well Completed 16th January, 1989
Total Depth 102m
Screen Position G.L.48.6m~55.1m, G.L.-66.2m~77.7m
| G.L.89.3m~90.9m (1.0mm)
Drilling Method Air Hammer drilling
Drilling Rig Tone Boring Top -750B
Drilled by Y.Tanabe
_Loggéd By N. Kawabata
Static Water Level G.L-294lm -
Yield By Air Lifting 84 ¢/min, 5.0m%h; 121.6m3/d
Puraping Rate 69 £/min, 98.4m34d
Dynamic Water Level ' G.L.-37.51m (Drawdown 8.10m)
Specific Capacity 8.5 £/min/m, 12.3m3/d./m
Critical Capacity 53 £min
Transmissivity 4.05% 10-3 m%min
Permeability . 2.99X10-4cmfsec
Water Temperature 1 29.9°C -
Conductivity 520 pu/em’
pH

6777




WELL SKETCH

Test well (Yambuki No.8)

Gravel pack

,:;n"'“’ PE—— Cohcrete base

‘o .‘V.a"‘,’. ,

“CEF§§C Ground level
" Grout seal

~N o

:'-%{g Drill cuttings

%0°0 ¢ [¢—~—=—— prilled by 10"5/8 Tricone bit
-4

° 15.0m

9000 .

o o Drilled by 8"% Air Hammer

L4 90‘ .

2’ 4¥ Blind pipe

A

Static water level 29.41m

Cpen hole

. .

Basket

Drilled

.;l"d' .

by 6"%
Air Hammer

30.0m
- ' 48.6m
- 4" Screen pipe {1.0mm)
55.1m
< '? 4% Blind pipe
66.2m

, 4" Screen pipe (1.0mm)

A

77.7m

A

4" Blind pipe

——— 4" Screen pipe (1.0mm)

89.3m

B

- 90. 9m

FS

4" Blind pipe & Sand trap

102.0m

_ Not to Scale =
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_ - WELL LITHOLOGIC LOG

. Test well (Yambuki No.8)

. N - o Geological
Depth (m) Log “. Lithology .. pivision
4.0 |raririisand and Clay,”| Yellowish browdi - Top Soil °
N e I R
16,0‘\ T/ Gneiss, Light ‘dreen
éi é\\\ I Pegmatite, Brown ' W.z
25 0\ :‘:: : / Gnelss, pDark’ grey . '
21 0““;-\-— :l:’ +~+ : Pegm'atite, . Brow_n ,
) ~ Gneiss, Dark grey :
33'8: ZSZXI Quartzite, |Light green Basement
28.01/' : e e Gnelss, ‘| Dark grey Complex
30.0,/7 ~ o~ Pegmatite, Yellow
o _ ;;*";v ~ Gneiss, ~ . |Dark grey
39.0 G S s = Gnelss, —Q0~. W.Z pper-
40°0 | P Peqmatite, YEITOW “!Cambrian)
4é‘0;/" = *7;f - Pegmatite, -| Yellowish brown. S‘
49:0/ ' :ii _Gnelss, Da.r-k qre'\{
56. 0 — + + + Pegmatite, |Yellowish brown o
‘ ~ e~ (Pref :
—~ _ Cambrian)
~ o~ Gneiss, Dark grey
69.0 o= ‘
ot : oy S
73.0 4 4 - Pegmatite, Yellowish brown
74:0,/' Pl _Gheiss. Dark grey
- PR Granite, whitish grey
gg:ga/’ PR GnéiSS,-. Dark grey
84.0 £ = Granite, ‘Whitish grey _
* = = Gnelss, Dark grey F.2
85.0 L% X ' —
A- .4
PO 2 )
A x . 1 R ) )
Granite, Whitish grey
A X A
102+ 0

W.Z ... Weathered zone,

FuoZ ven Frésh zone

p,.,. Partialiy

W.Z

weathered zone
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PUMPING TEST

Step drawdown test

Test well (Yambuki No.8)

Pumping rate Drawdown Specific Capacity
Step Q (m/min) AS | (m) (my/min/m)
1 0.02 0.88 0,023
2 0.03 163 0.018
3 0.04 2,92 0.014
4 0.053 3,78 0.014
5 0.06 5.88 0.010
FITTEE AL (1o o Rani .l I Lt
e e i
=
= b

e e e et o

:};::p_::::ﬁ

“Critical discharge 53 1/min




PUMPING TEST

Test well (Yambukl No.8)

Continuos Drawdown test and Recovery test

Test well borehole
(Product well)

Test drill_borehole
(Observation well}

Static water
level

G.L.=-29.41m

G.L.ﬁ28°80m

69 1/min

Pumping rate -
Dynamic water
lEVE1 GqL-“‘B?aSim G.La—28082m
DraWdown. 8.10m 0.02m
Speclific
Capacity 8.5 1/min/m -
Elapsed time 48 hours
Transimiséivity Permeability
(m/min) _ {(cm/sec)
Theists Jacob's. Theis's Jacob?’s
method method method method
-3 . -3 -4 -4
Drawdown test 5.31x10 5.05x10 3.92x10 3.72x10
Recovery test 2.81x10° 3,04x10° 2,07x10" 2.25x16"
' - L e
Average 4.05x10" 2.99x10
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