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THE STUDY FOR GROUNDWATER DEVELOPMENT IN SOKOTO STATE.

SUMMARY DRILLING REPORT

SITE NAME: - YAMBUKI
SITENO.: -8

(TEST DRILL)

JICA (JAPAN INTERNATIONAL CO-OPERATION AGENCY)



WELL DESCRIPTION

Test drill borehole (Yambuki No. 8) was drilled during the time from 16th
‘January to 22nd January 1989 at Yambuki village in Kaura Namoda Local
Government,

The well was drilled ﬁsing a 'I‘one Boring top-750 B rig

From ground level (G.L. ) to 5.0m below gr ound level (G.L.-), it was dx illed usmg a
10”5/8 {ricone bit with air.

From G.L.-5.0m to the total depth of 90. Om, it was dnlled using an 8”1/2 air
hammer. (From G.L.-5.0m to G.L.-24.0m, it was drilled using a 6§”1/4 air hammer
before reamed by an 8”1/2 air hammer.)

The drilling flﬁid for air hammer was air/foam,

After the drilling, electric log had been carrled out and then the borehole was
cased with 4” blind steel pipe from G.L.+1.0m to G.L.-36.1m and from G.L.-
40.9m to G.L.-52.0m and from G.L.-56.9m to G.L.-67m and from G.L.-72.8m to
G.L.-80. Om '

Total length of 4.8m and 4. 9m and 4. 9111 of Johnson’s screen 4”L.D. (slot size
1.0mm) were inserted from G.L.-36.1m to G.L.-40.9m a,nd from G.L.-52.0m to
GL 569mandfromGL -67.9m to G.L.-72.8m.

The lithology encountered' consists of granite and crystalline schist, These are
pre-Cambrian to upper-Canibrian basement complex. :

The probable water bearing portion is weathered zone along fractures.

After development of the borehole the sta,tlc water level was measm'ed at G.L.-
28.80m.

Duri_ng the air liﬂ;ing, the maximum average yield was 60 ¢/min.,



WELL SUMMARY

Test drill (Yambuki No; 8)

The study for groundwater development in

Project Name
_ Sokoto State.
Area and Location Ymﬁbuki'village' in Kaura Namoda Local
_ Government
Elevation m
Coordinates N E
Date Drilling Started 16th January, 1989
Date well Completed 22nd January, 1989
Total Depth 90 m
Sereen Position G.L.36.1m~40.9m, G.L.-52.0ra~56.9m
' ¢.L.67.9m~72.8m (1.0mm)
Drilling Method Air Haminer diilling
Drilling Rig Tone Boring Top -750B
Drilled by Y. Tanabe _
.Le'gged By N. Kawsabata
Static Water Level G.L.-28.80m o
Yield By Air Lifting ~ 60 ¢/min, 3.6m3/h, 86.4m3/d
Pumping Rate -
Dynamic Water Level -
Specific Capacity -
Critical Capacity -
Transmissivity -
Permeability -
' -Waber Temperature -
Conductivity -
pH -




WELL SKETCH

Test drill (Yambuki No.B)

- Concrete base

Grout seal

A

Drill cuttings
4" Blind pipe

o .’ 'l .
LY S

brilled by —°,
8"32. :

Alr Hammer

Gravel pack

e | |
e Static water level
e 4" Screen pipe {1.0mm)
°o
ao
P 4" Blind pipe
%
-3
o
3
< : 4" Screen pipe {1.0mm)
&
°°
o
< : 47 Blind pipe
o; N
L .
= _ |
= 4" Screen pipe (1.0mm)
PR

=]

e

4"

Ground level

_Drilled by 10%5/8 Tricone bit

5.0m

25,0m

28.8m

36.1m

40,.9m

52.0m

56.9m

67, 9m

72 .8m

Blind pilpe & Sand trap

Not to Scale
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80.0m

90.0m



WELL LITHOLOGIC LOG

. Test drill (Yambukil No.8)
Geological
Depth (m) Log _ Lithology Division
4 d//' weimiiiid Sand and Clay,| Yellowish brown
- X % X
& 3
Granite, ~do-
£ . x
18.0 .
A& : : _
50.0 . Gneiss, Black
- A X X .
-\\ //Granite, Yellowish brown W.Z
g;«g\\_ S~ Gneiss, Grey
a e o~ ~ .
23,0 — P Granite, Yellqyish_brown Basement
24°0//- i'x': Gneilss, Black . Complex
26.0//' ~ \\Granite, Yellowish brown
// N’“f . Gheliss, Grey
30.0 X X X ‘ (Upper-
T ~ ~ Gnelss, Black Cambrian)
33.0 ~ -

35.0 : x-: \ Granite, Yellowish brown S
//'_ ~ ., \\Gheiss, Black {Pre-
41,0 —~ o~ - Cambrian)
43.0 X ETE Granite, Yellowish krown

49 0//[ ~ Gneiss, Black
s0.0 ~ Granite, Yellowish brown | P
62.0 et N\ Cneiss, Black
63 0//' et \\Granlte, Yellowish brown
&'~ . Gneiss, Black
78.0 =
E3 Ed - [ )
x X Granlte, Dark pink .
83.0
- Gneiss, Black
90.0 I :

P

W.2

W.Z .... Weathered zone

«sss Partially weathered zone
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THE STUDY FOR GROUNDWATER DEVELOPM ENT IN SOKOTO STATE.

SUMMARY DRILLING REPORT

SITE NAME: - MAGA
SITENOQ.: -10

(TEST WELL)

HCA (JAPAN INTERNAT!QNAL CO-OPERATION AGENCY)



'WELL DESCRIPTION

Test well borehole (Maga No. 34) was drilled during the time from 9th December
to 16th December 1988 at Maga village in Zuru Local Government

Test well borehole was 45m apart from test drill borehole. The well was drilled
using a Tone Boring Top -750 B rig.

Froim ground level (G.L.)_ to 18.0m below ground level (G.L.-), it was drilled using
a 10”5/8 tricone bit with mud rotaly drilling methed.

From (.L.-18.0m fo (G.L.-50.0m, it was drilled using a 6”1/4 air hammer with
airffoam. But from (.L.-50.0m to downward, it was hardly drilled using an air
hammer for caving between G.L.-40.0m and G.L.-45.0m. So, the borehole was
reamed using a 10”5/8 tricone bit, and cased with 7" work casing till (.L.-45.0m.

Then, from G.L.-50.0m to the total depth of 138.0m, it was drilled usmg a6”1/4
air hammer with air/foam.

After the drilling electric log Ha’d been carried out and then the borehole was
cased with 4” blind steel pipe from G.L.+1.0m to G.L.-42.0m and from G.L.-
- 45.0m to G.L.-123. Om and from G.1.-129.0m to0 -138.0m.

Total length of 3.0m and 6.0m of Johnson’s screen 4” LD, (slot size 0.5mm) were
inserted from G.L.-42.0m to G.L.-45.0m and from G.L.123.0m to (-.1.-129.0m.

The lithology encountered consists of crystalline schist and quartzite vein. These
are pre-Cambrain to upper Cambrian basement complex,

The probable water bearing portions are wethered zone along fractures and
fissures near quartzite vein.

After development of the borehole the static water level was measured at G.L.-
7.79m,

During the air lifting the maximum average yield was 120 &/min.

Pumping test was carried out. durlng the time from 8thd anuary to 12th January
1989.

By the five steps drawdown test, the critical discharge of this well was
determined about 80 €/min.

- Continuous draWdoWn test was done for 48 hours with a pumping rate of 100
¢/min, and a drawdown of 57.88m was observed. (Dynsmic water level was
masured at G.L.-65.62m.)



On i,'hé other hand, a drawdown of 2.68m was observed at the test drill borehole
that was 45m apart from test well borehole.

Then recovery of water level was measured for 15 hours.



WELL SUMMARY

Tes{'. Well (Soro No. 10)

The study for groundwater development in

Project Name
: Sokoto State.
Area and Location Maga Village in Zuru Local Government
Elevation m
Coordinates . L N _ I
Date Drilling Started ~ 9th December, 1988
Date well Completed 16th December, 1988
Total Depth 138 m | _
Screen Position G.L.-42.0m~45.0m, G.L.-'123.0ﬁ1~_12_9.0m
' o ~ (0.5mm)
Drilling Method - Mud rotaly drilling and Air Hammer
. ' drilling :
Drilling Rig Tone Boring Top -750B
Drilled by G. Kuragane
Logged By N.Kawabata
Static Water Level G.L.-7.79m
Yield By Air Lifting 120 €/min, 7.2m3Mh, 172.8m3/d
Pumping Rate 100 &/min, 144m¥/d
Dynamic Water Level G.L.-65.62m (Drawdown 57.83m)
Specific Capacity 1.73¢/min/m, 2,49m3/d/m
Critical Capacity 80 {/min
Transmissivity 1.65X 10-3 m2/min
Permeability 3.32X10-4cm/sec
Water Temperature S 81°c |
Conductivity 280 pu/em
o 6.24

pH




WELL SKETCH

Test well (Maga No.10)

.I'Q 0 9 OO ¢ Concrete base
[ Jet YU
70 Ground level
A Grout seal
-
Uz
T 5.0m
= Static water level— 7.79m
prill cuttings e 1'% " jée———— Drilled by 10"5/8 Tricone bit
x..g- et 4" Blind pipe .
oo s, R 28.0m
0, %o ,{
o o" o . .
a® oo PR 42.0m
] > o .
IR m = 4" Screen pipe (0.5mm)
4 ".. oo - % p p 45J0m
0' h‘
nu b
-3 =
- -
<¢ e ) .
“ i Drilled by &"% Alr Hammer
o +
& & )
) ’} Gravel pack
o't & 4" Blind pipe
° o
-] 4
Q9 ol
[ Z h
. . 123.0m .
. o* B . : .
} == 4" Screen pipe (0.5mm)
K o : _ 126.0m
o ‘0 - . . .
;) < T% : 4% Blind pipe & Sandsgrap
- - 138,0m

Not to Scale



WELL LITHOLOGIC LOG

Test well (Maga No.10)

Depth (m) |.Log A e fLifKélggy Geological Division
6.0 f;%ﬁﬂui'sand &ooilt Red Brown Top Soil
8.0 T~ Quartzite ~do- H
: -do- W.2
('18.0) ------ /\N\- ——————————————————————— -
P NN
YN Crystalline
;:j::j:: Schist, Yellowish W.2
L~ brown _
48.0 . Basement Complex
2.0 (VVVMN Quartzite,  |Ligth Yellod
° NN wish greern
NN _
NN Crystalllne Dark green (Upper.Cambrian)
$
1% Schist, Yellowish <
B aVaVal brown (Pre—camb:ian).
86.0 P '
AN Quartzite, W.2Z
MNV\ Yellowish
106.0 —- ' 9reen
/NN Crystalline
Schist, Dark green
123.0 m . Light Yelld
131.0 AAAAN Quartzite, wish green
135'0 N Crystalline :
138'0 Schist, Dark green
Quartzlte, E%E%%yigh
S rloar
««.so Hlghly weathered zone
W.Z ,
W.Z ... Weathered zone
P ....;-Partially.weathered
W.2 zone




PUMPING TEST

Step drawdown test

Test well (Soro No,

10}

Pumping rate Drawdown Specific Capacity
Step :

Q (ﬁ?min) 48 {m) (ﬁ?min/m)
1 0.03 9,57 0,003
2 0.04 17.06 0.002
3 0.06 24,84 0.002
4 0.08 31.08 0.003
5 0.10 46.89 0.002

=

i

E
]

:ﬁ




PUMPING TEST

Test well (Soro No.10)

Continuos drawdown test and Recovery test

Test well hole
(product well}

Test drill.hole
(Observation well)

Static water
level

G.L. "'7579“‘

GoLo —7. 73[11

Pumping rate

100 1/min

Dynamic'watér'

GoLo -‘65962‘“

GOLQ —10.4‘1“1

level
Drawdown 57.83m 2.68m
Specific
Capacity 1.73 1l/min/m -
Elapsed - time 48 hours
Transimissivity Permeability
(m/min) (cm/sec)
Thels's | Jacob's Theis's Jacob's
___method method method method
- _ . - -4 &
Drawdown test 1.46x103 1.26x103' 2.70x10 2.33x10
Recovery 3.82x163 6.3‘1x’l(54 7.07:«(‘1(54 ‘1.‘17x16+
-3
Average 1.65x10 3.32xid*




DD [YM MO |3 T,
‘ H 11243 auziongy b v

o W5t

=

[ waash wioQ )

ISIUDS  aur sk

[usaB mofA 41T J %!

{ W G0) weeiag ¢ Bujenx yusig ¥ -

L { PRIBLIIM ) SUZHLOND
m ] e :
e e B e ] V [ ueasb - yipg ) oREl {
8zl v _ o2
i | AN
b R
— g — e e e o L L ; 1514 BulCISAID
— s on “ ;
=34 ' H !
; m :
X ! i
== [usaib mo|12A ubin 2 . e udQ m
|||||||||||| —_ o0l = |
o
i<
-

] ( P2JAYIDBM ) BLIZLIDN S

- Bu{gEd MUCIS ¥

[ umoig~ mop1as v Va6 ¥0Q] J

ST rl.':‘.....

%Dh'
9

M RN

3
*
[=]

{ DILOIM )} SIS BuIDISAID

1WAy €0) uoang ¥

! Cusab-mortan iubn ]

{ PADH 1 @4zliOnD

{ umoX|— #0184 )

_ i
- ® | IFH
., : BNt
—q  {PRBGIDIM AUBIH | ISS BumiDisAs) T ¥ @
| —— 2R
! — BN ] R
T IUmBIG~mo a m— S L
It9A 1 (padayiDam Aubip) wh._Ntugoq.].n_ “hm1 oz
[ um0ig ~ pay J ,_ e
— : =
]t pueyibem KuBN ) ISIUOS  BulfinsAa) o)
- -
CumMOa—PAy J (PRSYIDaM A[UBIH | SHZHOND fmmmmmmmd 05 m
—~{ [ umoiq - pay ) _ T %ﬂ.ﬁd
e quut CTUMS :
| Mg pun pupg T ,
[ . - ) ﬁv.;n«-.u @N.umﬂ E.wv.._um
GORLET 10 RONEIIIS (] dor] I g §
L su IS ug
N ! L pum Fuisely
{5403 rawyey nepas e weafol] Fws
. - ~ ise
; 212(] ABO[oYal] _ .mcmh%&:._wﬁu
. e i | o

SYANTYYM vLOL
e e e e ......lT.l....F. S
m:wQ m : _UA.\ ,.E

- s P R +

ALIALLONGNOD | w

W ip; .
P &2

bl o VW 000

26’ S9 19

SHALVHIIWEL HILVM . 2=19

ALIOVAYD DIAIDHAS
3LVY ONIdIWNL

I

£

.
fa
a
© |

-
-

o,
)

TIATT YALYM DINVNAQ
CTHATT WAIVM OLLVLS

i =

: . DiDGOMOM N - 08Q

8886 ui gl GHLITINOD TTEM

§881 %90 ‘Ui. GII¥VLS ONITINMG
o BEI HIdHd TYLIOL
NOLLYATTH

-— -—
NGILYDO0T ONV VIYY

A8 QHUO0 |
A8 adIBa

O ONCTICT | w

suoboiny 9

SANLTINGT

FAALILYT | w
| ~ Ol ‘oN

VOUW

.., - v... : who.hm O.%Oxom'icw\
‘ T juswdodasg  stompunold o) ApriS ayl

JWVN LOHEr0ud

DOTT TTTIEM

CROSiH(



H S A R A R T T T T T T T T
S O I O T R O = |
: . Do o Lo ] |
e S e B — i S ..x_ ! :
P IR R ! — ;
A - A T T b [ b ] ! ;
e o o . i A :
AR S SO SO SO SO - ] A a— ;
oo : P LT S W
A R P P P ! i — i
i oo H : [ ! ! |
i R L ¢ L ot ] ] H
: TR [ I A T T o — :
! b b ! L Do -
! N Lo i | ; —
' : 1 i ! ' 4 : { i A
I i i : i i . i :
{ I i i b i r—
H i i i : '
i i i i b [
P ! - m —
e A b : —
BEEE _, o | —
A A m e =
i [ i i [ i —
_ oL | ; A —
i ro i Pl “ Lo ! P s
_ : i u w | U N IO S —
; : : i 1 i B
f | i i H | L ..
] ! ; ! : . R —
, !ﬂ ., i : i b !
Do o i i i —
i 1 B M 1 . H
: oo ! : C —
! ; S : ' : H : i i | -
b L m ooy !
T 1 ; [ | -
L B ! oL _
P P IR ) —
S S B R Pl A
AN SN S S O U U S A —
I L S A B —
T T T N N ; Pl I -
R { i A
i ; ! H i ' i . i 3 H B i
i r 1 ) ' H T i
i 1 i H H i el
I T B B i i ! —
b u i | : ]
C R O : —
H . H i | i H i L
i 7 ! i : b : :
i ' 1 ! : : ! —
' [ : ! : ) : i i S—
_____ = .
—t e E —— : 1
A ! . H
H : i i i ; ! —
A Lo , -
[ | [ —
ll,r : e »,!w - O S g :
b L o B | | _ —
t 1 ' H H ; ‘ N
i oo b P [ | | -
; ! Lo ; . ! . i 4 |
H [ : T ' } P A
i i : | | H i H ! !
3 1 H ! i y——
. ; ! i i i i
SRR ! “ i Lot —
e e ; e —
! } ! ! : R 1 l—
; | , ! by —
| 4 . ' _ =
M : | i i t | : H ]
N I I L L A e
T T : _ ™ :
A P ! ; P -
! ! i ) ; -
! i bl . i -
; i ; i ] ]
ol o B —
: ; : P o P -
; i i T . —
e e .._T e TiiTlll.TllL ﬁ m - _ _ _
H . ' b H i I C |
! i ! _ i : i P )
| ! ! R i i
i ! i 7 ; j ;
[ ' [ 7 [ _ —
H . 3 b B 4 —
“ i P W Lo i —
b i | | ! : .
i H - El
; _ Co | W : ,
: i [ i ! | | ] -
. [ [ i
: i P i | R—
! T : , H '
P : —
i i o i —
I H i 1
; | . i —
! [ P i i mae
! H i “ ] i
; . : | !
H 1 : { | 1 1
' \ !
m M ﬂ R —
“ “, R
| H ] ; A GO D -
' e ” i A y—
; P _ E [ ! —
: i i i oo '
M Pl ; Cl m Lo —
M P 4 P m Lo —
} ) : i H | 1 _ H ! H
: ! ; ! i —
: P 7 i ! _ | oy -
, L .
T H ¥ | ] T | i m - i
; ! ! P | ; —
! __ R _ | —
; R Py oL ! L —
T H T T T B i H
,, : ‘ H L ! : | H H H
: ! ; boor [ ! =t
! ; : :
| i _ N o L, —
| “ S SN N - -
b ! b Lo P
' L P : : !
m : Lo ! . P —
! i : ! I —
: : - ] o] ; 1
. : ; | i . I ] : a—
1 i ; ! ! [
| | i : . . : : S
! ! Lol | P P P —
: 1 _ | L - L
T H I 1 . 1 i  —
S e e I A A A I A =
i H ' 1 : i i H ! ! !
T A R N S DO NS S 00 S N O T A D — |
@Sl — Do
I0D BLIUM MO[|2 e i b T
== 2 ! (o3> auy a4 ss1Z0NY — - * i
- =5 = : ;
| [ usa1b iog ] © - g, Pl
, ISIUDS  BUHIDISKID — ] ” i
IIIIIIIIIIIIIIIIIIIIIII Tl e i
- —-= [usb mojpA 4ubr ] : . os 8 ,"
ac - 3 i
f b H
L : ( patayibem, )  SHZiORD = ] N m
. > ;
. S o :
: gget  f——i o !
H 1 [ uasab - %403 ) — 3 i
- m—eemd ol o ;
H 8zt | p— o m
m — : 3 ;
] — 3 m
I | - :
! 1 '
| { i ] :
: —— e ™ e | L e e ; 151y Bus)DISAIS L— ;
e el S o ;
w m — ;
i } B0 4 i
—- ] {waib molisA Wby ) U ;
u,. M —
3 . s m
T e e 4 [s20]}
w BBT : T
1 Lo — i
] i — - s
b —i . :
H i i = i~
i i . — m 8
i ! — ,
e T I Ul S U W VPN SN, [ paJayidem ) aZpEnY = ] ) i
w es : h e — m .J .
: 5 Y L O [ HE TSN C I PP m ey -

3-55



THE STUDY FOR GRCUNDWATER DEVELOPMENT IN SOKOTO STATE.

SUMMARY DRILLING REPORT

SITENAME: - MAGA
SITENO.: -10

(TEST DRILL)

JICA (JAPAN INTERNATIONAL CO-OPERATION AGENCY)



WELL DESCRIPTION

Test drill borehole (Maga No. 10) was drilled during the time from 16th December
to 19th December 1988 at Maga village in Zuru Local Government,

The well was drilled using a Tone Bormg Top -750 B rig.

From ground level (G.L.) to 30.0m below ground Ievel(G L.-), it was drilled using
a 12”1/4 tricone bit with mud rotaly drilling method,

From G.L.-30.0m to G.L.-42.0m, it was drilled using an 8”1/2 air hammer and
from G.L.-42.0m to the total depth of 84.0m using a 6”1/4 air harmmer. Then, the
borehole was reamed from G.L.-42.0m to G.L.-84.0m by 8"1/2 air hammer The
drilling fluid for an‘ hammer was air/foam,

“After the drilling electric log had been carried out and then the borehole was
cased with 4”P.V.C. pipe from G.L.+1.0m to G.L.-71.0m and from G.L.-75.0m to
G.L.-84.0m.

Total length of 4.0m of P.V.C. screen 4” (slot size 1.0mm) was inserted from G.L.-
71.0m to G.L.-75.0m.

The lithology encountered consists of crystalhne schist and quartzite vein, 'I‘hese
are pre- Camblan to upper Cambrian basement complex.

The probable water bearing portion is fissures near quartzite vein, After
development of the borehole the static water level was measured at G.L.-7.73m.

During the air li_ftiﬁg the maximum average yield was 4 €/min.



- WELL SUMMARY

Test Drill (Maga No., 10).

Pioject_ Name The study for groundwater dévelopment in
' Sokoto State. ' o

Area and Location Maga village in Zuru Local Govefnment
Elevation m L
Coordinates N . E .
Date Drilling Started 16th December 1988
Date well Completed 19th December 1988
Total Depth | __ 84m
Screen Position G.L.-71.0m~75.0m (1.0mm)
Drilling Method Mud rotaly drilling and Air Hammer drilling
Drilling Rig Tone Boring Top -750B
Drilled by G. Kuragane
Logged By N. Kawabata
Static Water Level G.L.-7.79m
Yield By Air Lifting © 4¢/min, 0.24m3h, 5.76m3/d
Pumping Rate -
Dynamic Water Level -
Specific Capacity -
Critical Capacity -
Transmissivity -
Permeability -
Water Temperature -
Conductivity -

_ - :




WELL SKETCH

Test drill (Maga No.10)

.5"b}§f ' Concrete base
o 0:4“"”““”
“"“\f _ Grouhd level
__\<\{ Grout seal
e 5.0m
static water level 7.79m
‘le_____ Drilled by 12"% Tricone bit
L £ Drill cuttings
 28.0m
O p O ?
7Py 00 - 30,0m
o} ]
- 4" P,V.C, Bling pipe
al
of
‘. ol Drilled by 8"% Air Hammer
. Q
&o De'
{- X Gravel pack
’ o
o
ﬂ.
oO .
*of . : 71.0m
% 4" P.V.C Screen pipe (1.0mm)
ot - _ 75 .0m
.0 o -
£ oi% 4" p,v.C. Blind pipe & Sand trap
e
OU
i}
& - 84.0m

Not to Scale
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WELL LITHOLOGIC LOG

Test dfill(Maga No.10)

pDepth (m) Log Lithology Geological Division
TS 7I T sand and Reddish
LTl 8ilt, brown Top Soil.
15.0 e '
A Yellowlsh
AAAAA Quartzite, brown
23.0 L~ Crystalline —dom
30,0 ' Schist, _ -
33,0 Trystalllne Basement Complex
m\ Schist, ~do-
'AVA VAR (U )
_ pper~Cambrian}
NN\ Crystalline Dark green
~ N\ Schist, §
A% | (Pre—~Cambrian)
70.0 N\/\ w-z
1/ \ ‘ Light Yello
75.0 VAV Quartzite, wish green
84.0 Crystqlline‘v Dark green
Schist, i
W.Z ...... Weathered Zone
P ' :
weesese Partially weathered
W.2Z Zone i
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'THE STUDY FOR GROUNDWATER DEVELOPMENT IN SOKOTO STATE.

SUMMARY DRILLING REPQRT

SITE NAME: - - HORO BIRNI
SITENO.: -23

(TEST WELL)

JICA (JAPAN INTERNATIONAL CO-OPERATIO.N AGENCY)



WELL DESCRIPTION

Test well borehole (Horo Birni No, 23) ivas drilled during the time from 26th
November to 30th November 1988 at Horo Birni village in Yabo Local
Government.

Test well borehole is 5m apart from test drill borehole,
The well was drilled using a Tone Boring Top -750 B rig.

From ground level (G.L.) to 5.7m below ground level(G.L.-), it was drilled using a .
1271/4 tricone bit, and from G.L.-5.7m to the total depth of 110.0m using a 10”5/8
tricone bit.

Mud rotaly drilling was the method used.

After the drilliﬁg electric log had been carried out and then the borehole was
cased with 6” blind steel pipe from G.L.+1.0m to G.L.-72.0m and from G.L:.-
80.5m to G.L.-110.0m.

A total length of 8 5m of Johnson's screen 6”I.D. (slot size 0.25mm) was inserted
- from G.L.-72.0m to G.L. -80.5m.

The lithology encountered consists of mainly marly shale, sand (coarse & fine),
sandy shale. These formations are divided into Taloka formation and Sokoto
group in ascending order, and the boundary is at G.L. -33.0m.

The aquifer section consists of sand (fine & medium), Taloka formation.

- After development of the borehole the static water level was measured at G.L.-
45.73m.

During the air lift the maximum average yield was 350 ¢/min.

Pumping test was carried out duﬁng the time from 13rd December to 16th
December 1988.

By the five steps drawdown test, the critical discharge of this well was
determined more than 800 ¢/min that was the maximum capacity of the
Submerclble pump used.

Contmuos drawdown test was done for 48 hours with a pumping rate of 300 {/min,
‘and a drawdown of 8.26m was observed. (Dynamlc water level was measured at
G.L.-53.99m.)



On the other hand, a drawdown of 0.56m was observed at the test drill borehole
that was 5m apart from test well borehole,

Then recovery of water level was measured for 4.5 hours.



VWELL SUMMARY

Test Well (Horo Birni No. 23)

|Project Name The study for ground\s)vater development in
Sokoto State, _
Area and Location Horo Birni village in Yabo Local Government
| Elevation m
Coordinates N __E
| Date Drilling Started " 26th November 1988
Date well Completed 30th November 1988
Total Depth | 110.0m
Screen Position G.L.-72.0m~80.5m slot (0.25mm)
Driliing Method Mud rotaly drilling
Drilling Rig . ‘Tone Boring Top -750B
" | Drilled by G. Kuragane
Logged By K. Yoshida
Static Water Level G.L.-45.73m
Yield By Air Lifting 350 ¢/min, 21m%h, 504m3/d
Pumping Rate 300€/min, 432m3/d
Dynamic Water Level G.L.-53.99m Drawdown (8.26m)
Specific Capacity 36.3€/min/m, 57.3m3/d/m
Critical Capacity Over 300¢/min
Transmissivity 0.265m2/roin
| Permeability 517X 10-Zem/sec.
Water Temperature 3L7°C
_ Condﬁctiﬁity ' ' 140 pu/em
pH =~ 638




KELL SKETCH

Test well {Horeo Bilirni NO.23)

..gu Concrete base

Ground level

Grout seal
- Drilled by 12"% Tricone kit

5.0m
5.7m
Drill cuttings
- 45, 0m
. Static water level-— 45,73m
N Drilled by 107"5/8 Tricone bit
@
e £ 6" Blind pipe
09
o .
° 72.0m
JSE= 6" Screen pipe (0.25mm) -
o
o 80.5m
<
‘ﬁ Gravel pack
< 6" Blind pipe & Sand trap
6 : S
(*IRd
o
.00
a
(-]
A+

110.0m

Not to scale
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WELL LITHOLOGIC LOG

Tese well (Horo Birnl NG.23)

Depth (m) Log _ Lithology ' Geological Division
3.0 ”‘{f{[‘”!{[ i Laterite, Red
T - Sckoto group
1 Marly shale, | Whitish (Tertiary)
: 7] : grey : :
20.5 b ,
24.0 “if"r" Sand,medium&coagyse -~do-
33.0 [T 71 Marly shale, Grey
: -7+ .| sand, coarse whitish yelldw
40.0 .. 4 -‘ . . . B . .
T .- Alternation whitish yellgqw Taloka formation
_'—']| of sand & clay, & -
T : Light pink | (ypper cretaceous)
68.0 ol
| sand, fine & =do~
e R medlium
89. SRR
0 —. . o7 lAlternation of whitish
95.0 o oo Sand & clay, ~_yellow
102.0 —=—===2-pN ‘Sandy shale, Black
110.0 —— =] Alternation of Gfey

nd & shale

367



Pumping Test

Test well (Horo Birni N0.23)

Step drawdown test

Pumping rate Drawdown Specific Capacity
Q (m/min) AS {m) C (m/min/m) '
0.083 1.52 ' 0.055
0.120 2.34 0.051
0.180 , 3.81 0.047
0,240 5,07 0.047
0.300 6.61 0.045

2 S
Siifigoats i e
s T
TTic]
1; 'x‘ s +
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asen, - f oy Capay T Ere s §
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Pumping Test.

Continucs drawdown test an

Test well (Horo Birni'NO.23)

d Recovery test

Test well hole
{product well )

Test drill hole
{Observation well)

Static water
level

GoLa “45.73"‘

G.La -4532'1“1

Pumping rate

3001/min

Dynamic water
level

GoLo ”53099"‘

GaLo ”‘450761“

Drawdown B.26m 0.55m
Speciflc .
capacity 36.31/min/m -
Elapsed time 48 hours.
Transimissivity Permeability
(n/min) (cm/sec)
Thels's Jacob's - Theis's Jacob's
method method method method
. ' : 2| -2
Drawdown test 0.054 0.458 1.00 x 10 | 9.00 x 10
’ -3 -2
Recovery test 0.044 0.504 8.33 x 10 | 9.88 x 10
-2
Average 0.265 5.17 x 10
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THE STUDY FOR GROUNDWATER DEVELCPM ENT IN SOKOTO STATE.

SUMMARY DRILLING REPORT

SITE NAME: - HORO BIRN!

SITENO.: -23

JICA (JAPAN ENTERNATIONAL.CO-O.PERATION AGENCY)



WELL DESCRIPTION

Test drill borehole (Horo Birni No, 28) was dulled during the time from 18th
November to 23rd November, 1088 at Horo Birni village in Yabo Local
Government.

The well was drilled u'sing a Tone Boring ri“.op 750 B rig.

From ground level (3.L.) to 5.7m below ground level (G. L. -}, it was drilled using a
19”1/4 tricone bit, and from G.L.-5.7m to the total depth of 150.0m using a 871/2
tricone bit.

Mud rotaly drilling was the method used.

After the drllhng 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.-70.0m and from G.L.-
80.5m to G.L.-150.0m.,

A total length of 10 5m of Johnson’s screen 4” I, D. (slot size 0.25 m/m) was
inserted from G.L.-70. Om to G.L.-80.5m.

The lithology encountered con51sts of mainly marly shale, sand (fine & medium),
sandy shale., These formation are divided into Taloka formation and Sokoto
group in ascending order, and the boundaryisat G L.-30.0m.

The aquifer section consists of sand (fine & medmm) Taloka formatmn

After development of the borehole the static water level was measured at GL-
45.2m,

During the air lifting the miximum average yield was 200 £ /min



WELL SUMMARY

Test Drill:(Horo Eirni' No. 23)

Project Name The study for groundwater development in
Sokoto State. _

Area and Location Horo Birni villiage in Yabo Local Government
Elevation m
Coordinates N E
Date Drilling Started 18th November 1988

- | Date well Completed 23rd November 1988
Total Depth _ 150m
Screen Position G.L.-70.0m~80.5m slot (0.25mm)
Drilling Method Mud rotaly drilling
Drilling Rig | Tone Boring Top -7508
Drilled by G. Kuragane
Logged By H.Suwa
Static Water Level G.L-45.21m
Yield By Air Lifting 200 ¢/min,12mé/h, 288m3/d
Pumping Rate ) - B
Dynamic Water Level -
Specific Capacity -
Critical Capacity -
Transmissivity -
Permeability -
_Water: Temperature -
Conductivity -
pH .




WELL SKETCH

Test drill (Horo Birni No. 23)

. Concrete base
Ground level
‘Grout seal
Drilled by 12%% Tricone bit
5.,0m
Ll __5.7m
Drill cuttings
] <€ 4" Blind pipe
-' 30.0m
o* o
by o
| |5
o o _ .
%l 7 1% Static water level_ . .46.21m
Yol = L . ’
% ° -
34 B S Drilled by 8"% Tricone bit
o 09.
°o
(-] _.OO
s % —— 70.0m
o“1r“°§' 4" Screen pipe (0.25mm )
o 10° .
L] 80115"]
& oio.
[ O‘
; k Gravel pack
3 R P |
o 1)
i P i 4" Blind pipe & sand trap
o, o
9 ‘l'
F] 0o
e, P SR _ _
L) o L 150.0m

Not to scale
3--T74 :



WELL LITHOLOGIC LOG

Test drill (Horo Birni M0.23)

pepth {m) Log : . ~-Litheology o |Geological Division
3.0 ' f/l}//_ﬁ[l_!ll " ‘Laterite Red
I, - ‘Marly shale white
lri ‘l | orey SOkoto group
N - : _
S : Tertiat
20.7 ﬁ}ﬁ;;iv sand medium whitish grey ( aty)
I : :
30.0 T 1 Laterite Red
o Marly shale ~ Grey
LR K whitish
44.0 = sand medium “grey
I | - sand fine whitish
56.0 RIS | §2&0
I Alternation of | whitish ;
SRR sand & clay grey | Taloka formation
72.0 ki) e | (Upper-Cretaceous)
. whitish
Sand (fine vellow
4
medium) light
95.5  pink
=—————— Sandy shale Black
102.0 e ——
T o Iooo Alternation of Grey
e Sand & shale
140.0 - | SIIty Sand Dark_grey.
144.0 T
______ Sandy shale Black
150.0
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THE STUDY FOR GROUNDWATER DEVELOPMENT IN SOKOTO STATE.

SUMMARY DRILLING REPORT

SITE NAME: -SORO

SITENO.: -34

JICA (JAPAN INTERNATIONAL CO-OPERATION AGENCY)



WELL DESCRIPTION

Borehole (So_ro No. 34) was drilled during the time from 1st December to 6th
December 1988 at Soro village in Silame Local Government.

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

From grbund Ievel (G.L.)t0 5. Tm below ground level (G.L.-), it was drilled ilsing a
12"1/4 tricone bit, and from G.L.-5.7m to the total depth of 150.0m using a 10”5/8
tricone bit.

Mud rotaly drilling was the method used.

After the drilling electric log had been carried out and then the borehole was
cased with 6” blind steel pipe from G.L.+1.0m to G.L.-64.6m and from G.L.-
76.0m to G.L.-150.0m.

A total length of 11.4m of Johnson’s screen 6” LD. (slot size 0.25m) was inserted
fromGL 646mt0GL -76.0m, .

The hthology encountered conmsts of mainly Iaterlbe clay, sand (fine mechum)
limestone. These formations are divided into Kalambaina formation and
Gwandu formation in ascending order, and the boundaly is at G.L.-88.0m.

The aquifer section consists of sand (medium) Gwandu formation.

After development of the borehale t.he static water level was measured at G.L.-
1.71m.

During the air lift the 'maximum average yield was 900 €/min. |

Pumping test was carrzed out dunng the time from 8rd. J anuary fo 6th J anuary
1989. :

Five steps drawdown test was carried out using air compressor,

The critical discharge of this well was regarded as more than 1000 £/min that was
mammum quantlty of this method.

Contmuos drawdown test was done for 48 hours with a pumping rate of 3186
¢/min, and drawdown of 4.22m was observed (Dynamic water level was
measured at G.1.-5.93m.) '

The’n recovery of water level was measured for 3 hours.



WELL SUMMARY

(Soro No. 84)

Project Name The study for groundwater development in
- Sokoto State. _

Area and Location Soro village in Silame Local Government
Elevation m
Coordinates N B
Date Drilling Started 1st December, 1988
Date well Coniplebed 6th Deéember, 1988
Total Depth : 150.0m _
Screeh Po_sitidn G.L.-64.6m~76.0m slot size (0.2_5m11i)
Drilling Method - Mudrotaly drilling
Drilling Rig Tone Boring Top - 7508
Drilled by G Kuragane
Logged By K. Yoshida

|Static Water Level G.L-171m .
Yield By Air Lifting 900 €/min, 54m¥Mh, 1296m3/d
Pumping Rate 316 £/min, 455m3/d- |
Dynamic Water Level _G.L.—5.93m (Drawdown 4.2211'1)
Specific Capacity 74.9 €/min/m, 107.8m3/d/m
Critical.(}apacity _ Over 10600 €/min. '
Transmissivity 0.324 m2/min
Permeability 4.75X10-2 em/sec
Water Temperature | -
Conductivity .
pH ]




WELL SKETCH

{Soro No.34)

155 o "k— Concrete base

B P Ground level
* Static water level

- Grout seal

k)

1. 710

K Drilled by 12"%4 Tricone pit

. .; = S.Om
5.7m

g Drill cuttings

A

6" Blind pipe

47.0m

{gm———— Drilled by 10%5/8 Tricone bit

; ' - — 64.6m

6" Screen pipe ¢0.25mm )

76,0m

Gravel paék

A
- _ r—
0% 0%6® £ P Q[Ye® Vo h® 0 %D o @ boe'““o°°°°°°l."-"

o
QQQ

6" Blind pipe & Sand trap

150.0m

- Not to-scale : 3-80



' WELL' LITHOLOGIC LOG |

(Soro No,34)

|pepth (m) -

Log

-‘Lithdlbgy

"|Geological Division
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PUMPING TEST

Step drawdown test

(Sorc No.34)

Pumping rate Drawdown Specific Capacity
Step Q (ri/min) as (m) (w/min/m)
1 0.50 7.24 0,069
2 0,60 8.07 0.074
3 0.70 9,65 0.073
4 0.85 10,34 0,082
5 1.00 12,13 0.082

s
=
o =

s o e =5
e _ =
et S ety Prearm ol mwaperait 1= o

T e : :

14 A_'l bt bl 141 oA 0 45 i ! .;‘
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PUMPING TEST

(Soro No. 34)

Continous drawdown test and Recovery test

Static water level Gole «1.71m

Pumpihg rate 316 1/min

Dynamic.water level G.L. =5.93m

| - Drawdown 4.22m

Specific Capacity 74.9 1/min/m

Elapsed time 48 hours
Transimissiviey . { '
‘ “'iﬁ(m7min) Permeapllity (cm/sec)
Theis's Jacob's Theis's Jacob's
.. method method ~ method method
-2 -1
Drawdown test 0.0975 0.297 1.43x10 4,.35x10
Recovery test 0.0762 0.826 1.11x10" 1.21x16'
Average - 0.324 4.75x10"
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THE STUDY FOR GROUNDWATER DEVELOPMENT IN SOKOTO STATE.

SUMMARY DRILLING REPORT

SITE NAME: - KUKA KOGO

SITE NO.: -44

JICA (JAPAN INTERNATIONAL CO-OPERATION AGENCY)



WELL DESCRIP‘E’ION

Borehole (Kuka Kogo No. 44) was drilled during the time from 30th January to
8rd February, 1989 at Kuka Kogo village in Jega Local Government.

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

From ground level (G.L.) to 5.0m below ground level (G L.-), it was drilled using a
12”1/4 tricone bit.

From (.1.-5.0m to the total depth of 113.0m, it was drilled using a 10"5/8 tricone
bit. Mud rotally drilling was the method used,

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.-51.0m and from G.L.-
60.0m to G.L.-113.0m. '

A total length of 9.0m of Johnson’s screen 6” LD. (slot size 0.5bmm) was inserted
from G.L.-51.0mto G 1.-60.0m,

The lithology encountered consists of alternation layers of sand, sand and gravel,
clay of Itlo formation,

The aquifer section consists of sand and gravel , whitisli yellow—vbi'own.

After development of the borehole, the static water level was measured at G.L.-
14,60m,

During the air lifting, the maximum average yield was 840 ¢/min.

Pumping test was carried out durmg the time from 7th February to 12th
February, 1989,

Step drawdown test was carried out using air compressor.

The critical dmcharge of this well was regarded as more than 500 €/min that was
maximum quantity of this time method.

Continuos drawdown test was done for 48 hours with & pumping rate of 316 &/min,
and a drawdown of 10.16m was observed. (Dynamic water level was measured at
G.L.-24.76m.)

Then, the recovery of water level was measured for 24 hours.



WELL SUMMARY

(Kuka Kogo No. 44)

Project Name

The study for groundwater development in

Sokoto State.
Area and Location Kuka Kogo village in Jega Local Government
Elevation | m
Coordinates N . E
Date Drilling Started 30th January, 1989
Date well Completed 3rd February; 1989
Total Depth 118m
Screen Position G.L.-51.0m~60.0m (0.5)
Drilling Method Mud potally drilling
Drilling Rig Tone Boring Top -750B
Drilled by Y.Tansbe
Logged By _ | N. Kawabata
| Static Water Level G.L.-14.60m
Yield By Air Lifting 840 £Amin, 50.4m3/h, 1209.6m3/d
Pumping Rate. 316 £/min, 455.0m3/d -
Dynamic Water Level G.L.-24.76m (Drawdown 10.16m)
Speciﬁc Cépacity o 31.1 fixmn/m, 44.8m3/d/m
Critical Capacity Over 500 1/min.
Transmissivity 3.19%10-2 m2/min
Permeability 5.91X10-3 em/sec
Water Temperature | 314 °C _ |
Conductivity 600 pu/em
pH 826




WELL SKETCH

(Kuka Kogo No.44)

??;ﬁff Concrete base
AL
~ . Ground Level
S / Grout seal
:_l“ prilled by 12"% Tricone bit
> 5.0m
Static water level 14.6m
prill cﬁttings
6" Blind pipe
45, 0m
51.0m
6% Screen pipe (0.5mm)
-60.0m

Gravel pack

6" Blind pipe & Sand trap

Drilled by 10"5/8

113.0m

Not to scale



. WELL LITHOLOGIC LOG

(Kuka Kogo No.44)

o T o ; Geological
Depth (m) -| Log . . Lithology . Mivision
3,0 el Sand, fine Reddish_brown

'8.0,,- -?ﬁ?ﬁff@ Sand & Gravel - =do-

16.0_ el _—do- _—do-
19 0::;- 220 fei0t 00 =do= Yellowish brown
25.0 mhgostt - =do-~ Yellow 1

2 ot RS N
iZ'g\\¥' ;ﬂ%%};& Sand, medium -do=~ _
44.0\\. CRTEL, Clay, - Whitish Yellow

SN — — — 1 Sand, coarse | Yellow 1
gS-g T cIay, —{WALITiSR Yellow
53,0 -7 Letsonfgel | Sand & Gravel - =do- ' ILLO
S //' onrel Ve Clay, - Reddish brown - FORMATION
24.0 253 2%| Sand & Gravel| Yellow.whitish Yellow
65,0 — ciddies ]

y N Sand, Clayey | Reddish brown (dark)

67.0% TN Clay, Sand do '
: 69.0?71 JOENR N\ _ Yy _ y. e (cretaceous)
" 70.0 T T Sand, coarse | Dark Yellow '

78°0// SRR Clay, Sandy Reddish brown (dark)

85°O//r -~ Sand, fine -do-

° —_— - Clay, Sandy - =gO=

96.0,/_ T Sand, fine =do=_

132‘21/ T Clay, Sandy wdO-

113'0. R I Grey-~Dark blue

¥ ess Alternation of Sand and

Gravel




PUMPING TEST

Step_drawdown_test

{Kuka Kogo Nogdd)

Specific Capacity

Pumping rate Drawdown
Step R R .
Q {m/min) AS (m) {m/min/m)
1 0.500 - 16,92 0,030
2 0.353 11.65 0.030
3 0.375 11487 0.032
(4) 0.316 9,89 0,032

(4): Result of Continuos drawdown test, elapsed time is 180 min.

Critical discharge>>500 1/min

3—-980




PUMPING TEST

(Kuka Kogo No.44)

Continuos drawdown test and Recovery test

Static water level Golo=14,.60m
Pumping rate . 316 1/min
Dynamic water level GeLo=24.76m
Drawdown 10.16m -

31.1 1/min/m

Specific'Capacity

Elapsed time 48 hours
Transimissiv%ﬁy Permeability
: A{m/min) ' (cm/sec)
Theis's Jacob's Theis's Jacob's
method method method method
. -2 2 -3 -3
Drawdown test 3.09%x10 3.30x10 5.72x10 6.12x140
Recovery testl 3.11x10" 3,25x10° 5.77%x10° 6.02x10"
-2 -3
Average 3.19%x10 5.91x10
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THE STUDY FOR GROUNDWATER DEVELOPMENT IN SOKOTO STATE.

SUMMARY DRILLING REPORT

SITE NAME: -ZUGU
SITENO.: -15-1

(TEST WELL)

JICA (JAPAN INTERNATIONAL CO-OPERATION AGENCY)



WELL DESCRIPTION

Test well borehole (Zugu No. 15-1) was drilled during the time from 4th July to
5th July, 1989 at Zugu village in Zuru Local Government.

The well was drilled using a Tone Boring Top -200 B drilling rig.

From groun& level {(G.L.) to 2.0m below ground level (G.1..-), it was drilled using
an 8”1/2 tricone bit with mud rotary drilling method. From G.L.-2.0m to G.L.-
'130.0m, it was drilled using & 6”1/4 air hammer with drilling foam.

After completion of the drilling, electric logging had been carried out and the
borehole was cased with 4” blind steel pipe from G.L.+1.0m to G.L.-50.72m, from
(.L.-58.7Tm to G.L.-76.89m, from G.L.-80.11m to G.L.-122.39m and from G.L.--
124.00m to (G.L.-130.00m,

Total Iength_of 12.88m of 4” L.D. Johnson’s sereen (slot size 0.5mm) were inserted
from G.L.-50.72m to G.L.-58.77m, from G.L.-76.89m to G.L.-80.1im and from
G.L.-122.39m to G.L.-124.00m.

The lithology encountered mainly consists of mica schist with quartzite vein and
meta quartzite. These are pre-Cambrian to upper-Cambrian basement complex.,

The probable water bearing portions are weathered zone along fractures and
fissures near quartzite vein.

The static water level was measured at 14.00m after development of the borehole.
During the air lifting the maxzimum average 'yie'ld was 30 €/min.

Cox;tinuous drawdown test was done for 48 hours with a pumping rate of 28
¢/min., and a drawdown of 31.68m was observed, (Dynamic water level was
measured at G.L.-45.68m.)

Then recovery of water level was measured for 24 hours.



WELL SUMMARY

Test well (Zugu No. 15-1)

Project Name . The study for groundwater development in
: Sokoto State.
Area and Location Zugu village in Zuru Local Government
Elevation m
Coo:r'dinates N B
Date Drilling Started 4th July, 1989
Date well Completed 5th July, 1989
Total Depth _ 130m _
Screen Position G.L.-50.72m~58.77m, G.L.-76.89m~80.11m
| GL-122.39m~124.00m
Drilling Method Mud rotary drilling and air hammer
' drilling
Drilling Rig Tone Boring Top-200B
Drilled by G. Kur_'a'gane
Logged By T. Ohtsubo
Static Water Level G.L-14.00m |
Yield By Air Lifting 30 £/min, 1.8m%h, 43.2m%d
Pumping Rate 28 ¢/min, 40.3m%d
Dynaxmc Water Level " G.L.-45.68m (Drawdown 31.68m)
Specific Capacity - 0.88 f/min/m, 1.27m3/dfm
Critical 'Ca.paé.i'ty _
Transmissivity 454X 10-4 m2/min
Permeability 6.31X10-5 em/sec
Water Te.mgerature ' 30°C
Conduetivity 500 pu/em
pH ' 6.57




WELL SKETCH

Test well (Zugu No.15-1)

s Q

g;b'_

y)
- Q

b{-§{:f<;_m___ Concrete base
. o\_ g‘ :Qc)‘
oGO - .

— ¢ Drilled by 8-1/2"

Ground level

& 8 4% ® P oop gbd
2 LT 6T ,% gL

@ D
4 & o

/1 \
. - . Tricone bit
- < - Grout seal :
. ég 5.00m
:f ... f Static water level 14,00m
s e Drill cuttings
- o 36.00m
o, el
-] a"
(<] 0
o g .
0 S - 50.,72m
. <= 4" Screen pipe (0.5mm)
. = 58.77m
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WELL LITHOLOGIC LOG

Test well (Zugu No.l5-1)

Depth Log Lithology Geological Division
— ==l sand & Silt Red brown
;‘g el Meta Quartzite Dark brown
Mica Schist ~do - H
ig'g -\{ Meta Quartzite Yellow brown | W.2
Mica Schist - do -
26.9 - : :
1 Meta Quartzite Yellowish
o7} with Quartzite brown grey W.2
g veln
47.0 : :
54.0 Mica Schist Dark grey .7 | Basement Complex
Meta Quartzite Grey W.2
606.0 {Upper-Cambrian}
Mica Schist Dark grey S
~ . grey
{Pre-Cambrian)
74,0 220 _
79.0 *o -] Meta Quartzite Grey
Mica Schist with | Dark grey P
Quartzite vein ~ grey W.2
97.0 T _ :
Meta Quartzite Grey o~
] with Quartzite dark grey
T veldn
121.0 o _
if;g;{f{ Mica Schist Dark grey
128.0 c
130.0 — it Grey

‘\?eta Quartzite

H

W. %

eeess Highly weathered zone

W.? ..... Weathered zone

P
W. 2

«sese Partially ﬁeathe;ed zone




PUMPING TEST

Test well (Zugu No.l5-1)

Continuous drawdown test and recovery test

Test well hole

Static water N
level _ G.L., —-14,00m

Pumping rate : 28 1/min

Dynamic water G.L. -45.68n

tevel
Dr awdown - 31.68m .
Specific .
capacity 0.88 1l/min/m
Elapsed time 48:hours
Transmigssivity (mz/min) Permeability {cm/sec)
Theis's Jacbb's Theis's Jacob's
methed . method _ method - method
Drawdown test 5.29 x 1004 7.06 x 107%| 7.35 x 1075] 9.80 x 107°
T ' ) i T
Recovery test 3.09 x 10 2.73 x 10 4,30 % 10 3.80 x 10
Average 4.54 x 1074 .~ 6.31 x 107°
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THE STUDY FOR GROUNDWATER DEVELOPMENT IN SOKOTO STATE.

SUMMARY DRILLING REPORT

SITE NAME: -ZUGU
SITENO.: -15-2

(TEST WELL)

JICA (JAPAN !NTERNAT!ONAL CO-OPERATION AGENCY)
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WELL DESCRIPTION

Test well borehole (Zugu No. 15-2) was drilled during the time from 6th July to
Tth July, 1989 at Zugu village in Zuru Local Government.

The well was drilled using a Tone Boring TO?—2(_)0B drilling rig.

From ground level (G.L.) to 2.0m below ground level (G.L.-), it was drilled using
an 8"1/2 tricone bit with mud rotary drilling method. From G.L.-2.0m to G.L.-
84.0m, it was drilled using a 6”1/4 air hammer with drilling foam. However, from
G.L.-24.0m to downward, it was hardly drilled using an air hammer due to the
caving. Therefore, the hole was reamed with 8”1/2 tricone bit, and cased with 7”
work casing till G.L.-72.0m. Then, from G.L.-72.0m to G.L.-120m, it was drilled
using a 671/4 air hammer with drilling foam.

After completion of the drilling, electric logging had been carried out and hole
was cased with 4” blind steel pipe from G.L.+1.00m to G.L.-53. 98m, from G.L.-
60.46m to G.L.-78.58m, from G. L -83.44m to G.L.-95.52m and from G L.-100.38m
1o G.L.-120.00m,

Total length of 16. 20m of 4” LD, Johnson’s écreen (slot size 0. 5mm) were inserted
from G.L.-53.98m to G.L.-60.46m, from G.L.-78.58m to G.L.-83.44m and from
(G.L.-95.52m to0 G.L.-100.38m,

The lithology encountered consists of mica schist with quartzite vein and meta
guartzite. These are pre-Cambrian to upper-Cambrian basement complex,

The probable water bearing portions are weathered zone along fractures and
fissures near quartzite vein.

The static water level was measured at 10.30m after development of the borehole.
During the air lifting the maximum average yield was 400.€/min.
Pumping test was carried out during the time form to 1989.

By the five steps drawdown test, the critical 'dischai'ge of this well was regarded
as more than 140 €/min that was the maximum capacity of the submersible pump
used.

Contlnuous drawdown test was done for 48 hours with a pumping rate of 140
{/min, and drawdown of 5.42m was observed. (Dynamlc water level was
measured at G.L.-15.72m.) '

Then recovery of water level was measured for 6 hours.
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WELL SUMMARY

Test well (Zugu No, 15-2)

R0 G

Project Name The study for groundwater development in
Sokoto State.
Area and Location Zuru village in Zura Local Government
Elevation _ m
Coordinates - N | E
Date Drilling Started 6th July, 1989
Date well Completed 7th July, 1989
| Total Depth . 120m
Sereen Position G.L.-53.9m~60.46m, G.L.-78.58m~83.44m
| | G.L.-95.52m~100.38m (1.0mm) |
Drilling Method Mud rotary drilling and air hammer drilling
Drilling Rig Tone Boring Top-200B
Drilled by G. Kuragane
Logged By T. Ohtsubo
Static Water Level G.L.-10.30m |
Yield By Air Lifting 400 €/min, 24m3/h, 576m3/d
Pumping Rate © 140 €/min, 201.6m3/d
Dynamic Water Level G.L.-16.72m (Drawdown 5.42m)
| Specific Capacity 25.88 £/min/m, 37.20m%/d/m
| Critical Capacity Over 140 ¢/min
| Transmissivity 1.53X 10-2 m®/min
Permeability 1.71X10-3 em/sec
Water Temperature - 285 °C
Conductivity 400 pu/em
| 638
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WELL SKETCH

Test well (Zugu No.15-2)

‘Q o b?‘Q'T,< Concrete base
2o % le qqoy
QPDC?O[O Cic/l??oo : Ground level
\ & Grout seal
P =
| — /\ |
- = 5.00m
‘ N Lo Static water level -10.30m
Prill cuttings %%é¥ii f.ff{:ééw Drilled by 8-1/2" Tricone bit
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iy o i At
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. .

-

-
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: o 40,00m
0 - :o 2
L} U‘D o
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@ o o B
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oooaoo' _a.gn 0 60,46m
s o p' g °6°°
ooqo’o ® o @ .
b % ol Gravel pack
0'0 e e 05 . - .
2o 70 Sy 72.00m
o L
eo ga )
o 0t : . 78.58m
QDAMAA"i 4" Screen pipe (0.5mm)
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e °® '
90 oﬂ
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o° o5 '
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< Blind pipe
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ol |0
Pt Fo o _
. v Drilled by 6-1/4" Air Hammer
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P 0
4 009
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WELL LITHOLGCGIC LOG

Test well {Zugu No.l5-2)

Depth Log Lithology Geological Division
T == i 1aterite Reddish brown
12f0 EZH Gravel - do -
18,0 PRSI
({4
S$f «] Mica Schist with | Brown ~
-S&SEjSE%;> Quartzite vein Reddish brown] H
g{ ' W.2
5
41,0 $.5
¢4 Mica Schist - do -
48.0 gg - - - : Basement Complex
T Meta Quartzite
TR ; . . Brown ~Yellow
9.0 e _.‘_.- Wlth Mica Schist (Upperwcambrian)
(R4005¢x §
ffffffitE Wz (Pre~Cambrian)
If{f}j(aéMica Schist with Grev Brown '
(ffff..lg Meta Quartzite. Y
IS SR8
ISSEERILH
| 1551951
91.0 SEAE o= -
S;;;gﬁfiﬁ Mica Schist with {Dark grey
Quartzite vein ~ Grey
(¢ .
103.0 ””’“' ——
’ $40{f¢Sq Mica Schist with Dark are P
119.0 s 358555 glartzite vein grey W. 2
mgjng : : -
IRESEE Cans ; Dark grey
120.0 [ERSERK Mica Schist ~  Grey

H
W. %

«»s+.+« Highly weathered zone

W. 2 .;,.. Weathered zone -

P
W. Z,

Ceeen Partially weathered zone
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PUMPING TEST

Test well {Zugu No.1l5-2)

Step drawdown test

Step Pumping rate Drawdown - Specific Capacity

'Q (m3/min} S {m) . (m3/min/m)

1 0.03 © 0.98 0.030

2 0.06 2.08 . 0.028

3 0.09 3.18 0.028

4 0.12 4,43 0.027

5 0.14 5.23 | 0.026

T : T
3 S5 % HHE
! i3 i ! i+
: S ; I
i — i IH
7 . i
Pt %
el :
HHT ‘ H
- et -
= I E N SIS IR e SERTES
EertEEESa LT = i S s
Saaiis E
o s St
+3 Ea AL
= : B Rid
i . - prog I | W =
- > : T
:_ 3 {_iE" - ki ik t . : -
>
i oot mbe et * s e faie
g b HI 1 3 :
* £nsT} t I i1 T i o }. ';-"
: i 1 L + i
POR 188~ | 1 o L
ey —ti . - -
9 = :
S G 13 _d it oot { e ol iy

b L

- it P P 08 EEE N PR TEI3 1P | =t i 1

Critical discharge: over 0.14 w3/min)
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Continuous drawdown test and Recovery test

PUMPING TEST

Test well hole

Static water
level

G.L. =10.30m

Pumping rate

140 1/min

Dynamic water
level

G.L. -15.72m

Drawdwop . 5.42m
Specific . "
capacity 25.83 1/min

Elap-ed time

48 hours

Test well (Zugu No.15~2)

Transmissivity (m2/min)

Permeability (cm/sec)

Théis's Jacob's Theisg's Jacoeb's
_ method method method. method
Drawdown test | 1,50 x 10 2| 1.63 x 1072 | 1.67 x 1073| 1.82 x 1073
Recovery test | 1.40 x 1072 | 1.60 x 1072 1.56 x 1073| 1.78 x 1073
Average 1.53 x 1072 - 1.71 x 1073
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