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GROUNDWATER RESSARCH DEPARTMENT-NAT IONALWATER RESOURCES INSTITUTE

© COMPLETION REPORT-BOREHOLE NR.GWR-0/1

1, GENERAL/SUMMARY

Research Project

.0

Stale s Kaduna National Data Bank Nr. ¢
Local Govi. Area ¢ Kaduna River Basin H
Location g National Water Resources Institute Compound
Map Sheet Nr. $ 123 (1:50 Dbo) Sector 1 SE
Longitude + 7% 25" 18" € Latitude + 10° 34' 55" N
Rig ¢ Halco VB66. Rig on sile 1 17/11-18/12/84
Depth drilled T 92m wrilling wwthod - %;iig ;zz?1USh
Screen insiuied : - 42-92m DHH
Reference  Point + Ground level Open hole : 40.8 - 92m
Elevation Ref. Pt. y 625m 4 Source elev. data -'1:50 000 map

. 6.79m (31/1/85) EC l(date] : 280 u.s/cm

swL (date) (21/5/85)

2 DBJECTIYES

L ]

The aims cof the borehole, the first to be drillsed by the Ground-

water Resegarch Department of the NYRI, wesre as follows:-

(a) to test the drill rig and the full range of

ancilliary
equipment under working conditions;

(b) to provide training for the drilling crew;

{(c) to provide a borehole which could be used as a piezometer hole,

for training purposes, and for testing equipment;

(d) to provide an alternative water supply for the Institute if
the yield was sufficient.

GWR/HG- 05 {1/6) 11-2 page 1 of 6.



3. PROGRAMME OF OPERATIONS BOREHOLE _NR: GWR-5/1

Nr. Operation (s) ' Date

1 Orilled with 94" drag bit by air flush to 13.2m 8/11/84
(rock encountered)

2 Drilled with 92" scoft formation tricone kit by foam flush
from 12,2 to 30.3m while 18" steel casing pushed down to 5 - 28/11
3230.3m

3 At 30.3m loose sand with mica encountered, foam could not
keep hole open and casing could not be pushed down deeper. ?/12

Changed to mudflush, added two 7" stabilisers to tricone
bit and drilled from 30.3 to 41.3m into rock

4 Installed 42m of 8" steel casing and withdrew 20" casing.
(base of casing 40.8m, geophys. 1ogs) 12/12
b 9 Drilled with 73" doun-the-hole hammer from 41.3 to 92m
(total depth). WL varied between 8.22 and 16.22m =t 12 - 1372/12

borehols depth 92m

6 Geophysical logging = caliper, SP/PR and gamma ‘ ?214/12
? Well development by airlift 17 - 18/12
8 Installation and testing of small Monolift test pump.

. co 3 T 13 - 21/5/85
Foot valve had toc be fabricated before pums worked ¢ ! /

g Geophysical loggina {gamma only) 11/6
¢
11=3 Page 2 of 6.
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4 . LITHOLOGY _ AND AQUIFERS BOREHOLE NR: GuR-0/1
Depth{m) Thickness Int fed Lithol Hydrogeclogical
' nterpreted Lithology Characteristics
From To {m)
Laterfitic Layer 0 - Apbrox. 9m (aporox. 9m)
2 5 E) ¥ samples collected
S S 4 8right reddish brown, clayey scil
Yeathpred Basement Complbx Apprex. 9 - 23m (approx. 39m)
9 13 4 Brown, medium sand
13 14 1 Brown, micaceous, pebbly sand
14 17 3 Brown, micaceous, medium sand
17 18 1 8rown grey, micacscus, silty fine
sand with qravels
18 21 3 Gravelly, cbarse sand
21 24 3 Grey, micaceous, silty, med—-cse sand
24 25 1 Greyish brown, medium=coarse sand Probably low
permezbility
25 32 7 Greyish brown, medium=coarse sand, aquifer between
micaceous, with frag(s) gtz and depth water
felsp struck (16m)} and
top of fresh
32 25 3 Juartz and feldspar gravel with mica | basement ccmplex
flakes, msd-~cse sd below 33m 2zt 38m. Aguifer
thickness about 22=
35 38 3 Dark grey, clayey sznd with guartz
and feldspar fragaents
Fresh 8asement Complex [38 = 92m (54m)
38 92 54 Fresh crystalline rock {(? granite) Water limited to
(TO) cracks, yields
probably very low

GWR/HG-0513/6)

M.

11-4
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5. SAMPLING /AIRLIFT TESTS DURING DRILLING BOREHOLE NR: GUR-0/1

L None

6. WELL DESIGN

8 inch diameter steel czsino was landed 2n scund rock {Basement Complex)
at 42.8m, to prevent the inflow of loocse sand encountered at 30.3m,

The hole is coen from 40.8m to total depth (length open hole 51.2m)

7. WELL DEVELOPMENT

The well was cleaned out by 2irlift oumping and surging using
3im oductor pipe ang 1" airpipe. The discharge was about 2.5 mz/h,

. . c i 3
mezsured by timing the filling up of 2 2.3 m»~ tank.

GWR/HG- ' -
G-05{4/6] I1-5 Page 4 of 6
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8. _PUMPING TESTS

BOREHOLE_NR: GUR-0/1

A pumping test was attemnted cn 21 May with the small Monolift

test pump. Howesver, ths water

Q.
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R/HG-05(5/ 6}

£0m zfter 7 minutes pumping

11-6

43m,
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g . WATER QUALITY BOREHOLE NR: GwR~0/1

Results of chemical analyses with a Hach DR-EL/4 portable

laboratory on a sample collected on 21 May are given below:

Cat+ 1.16 meq/L
Mg+t 0.66 "
L™ 2.8? "
£c 280 u.3/cm (temperature compensatad)
oH 7.21
10 « CONCLUSIONS AND RECOMENDATIONS
The torehcle taps the fresh Sasement Complex and its yield
is probably too low For watar supply usze. It should be
used for water level monitoring curposas only,
11=7 f 6
GWR/HG-0516/ 6! Page 6 o
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GRQUNDMATER RESEARCH DEFARTMENT-NATIONAL WATER RESOURCES INSTITUTE

~ COMPLETION REPORT-BOREHOLE NR.GWR-0/2

1, GENERAL/SUMMARY

Research Project
Siate
Area

Local Govt.

P Location

Map Sheet Nr.

Longitude
B Rig
%' : Depth drilled
L; | Screen installed
| Paint

Reference

Elevation Ref. Pt.

P

SWL (date)

2 , OBJECTIVES

er

Kaduna

Kaduna River Basin

National WUater Rescurces Institute

123 (1:50 000)  Sector

07° 25' 18" £  Latitude
Halco V866 Rig onsite
29.0m Drilling method

13.1 = 26.5m
(backfilled 23.7-=26.5m)

Ground Surface Open hole

625 m Source elev. data
6.77m gk EC (date)
(3/6/85)

National Data Bank Nr

.

»e

L 2

Kaduna

SE
10°34 55" N
23/5 - 4/6/85

Water Flush

1:50 000 map

200 u.S/cm
(3/6/85)

To supply water for the proposed calibration tank far the

hvdraulics

stated tc be 1 L/min

GWR/HG-Q5S (1/6)

laboratory of the NWRI.

3

(0.86 m~/h).

I11-9

The raquirement was



3. PROGRAMME OF OPERATIONS BOREHQLE NR: GWR-0/2
Nr, Operation (s} Date
1 Drilled with 44" tricone bit by direct circulsticn water 24/5/85
flush to 29.0m

2 Seophysical lcosing (E£-log, camms ang csliper) "

3 Reamed with 124" tricone bit to 27m; 15m of drill collars 27-28/5
used

4 Installed 6" PVC casing and screen with bottom plug to 25.5m.| 26/5
Annular space infilled with sand to act as a filter

5 Well development by air jettingj sand entered well thrcugh 30/5
brzak in screen

£ Drilled out sznd in bottom of well and backfilled with 31/5
gravel and cement to 23.7m

7 Well development by air jetting, followed by airlift 3/6

pumoing test/recovery. Chemical znalysis of water sample

11-10

GWR/HG-05(2/6)

Page 2 of 6.



BOREHOLE NR: GWR-0/2

4 ., LITHOLOGY  AND _AQUIFERS
Depth{m) Thickness int fed Lithol Hydrogeological
nterpreted Lithology Characteristics
From To {m]}
Lateritic Lave 0 - 10.4m  (10.4m)
0 4 4 Reddish br y silty clay with reddisf Lateritic layer
brown ferru cus concretions is largely above
satursted zone
4 10.4 6 Reddish brown, sandy clay with Water table
ferruginous concretions about 7.0m
Weathdred Basefpent 10.4 1= 27.1m (16.7m)
10.4 12.8 2.4 Mottled reddish brown/grey, Weathered
micaceous clay, sandy Basement is main
) aguifer, highest
i . - permeability
’ 12.8 1444 2.6 Brownish grey, clayey sand, pebbly likely to be
below 17.0m.
14.4 17.0 2.6 Grey, sandy clay, micaceous Aquifer thicknes:e
about 20m
17.0 2442 7.2 Sandstone (decomposed gneiss), with
fragments of hard, fresh rock towards
base '
24.2 25.3 1.1 Grey, silty clay
25.3 2641 c.8 Sandstone (decomposed gneiss) with
i fragments (probably blocks) of hard,
B fresh rock
26.1 277 1.8 Srouwnish grey, clzysy sand
) Fresh|Sasement] 27.1 = 29.0m (2.1m)
27.1 29.0 1.9 Gneiss, hard Impermeable
(10)
II-11

GWRIHG-05(3/6)

Page 3 of 6.



5. SAMPLING /AIRLIET TESTS DURING DRILLING BOREHOLE NR: GWR=-0/2
None
6. WILL DESIGN
The following lengths of 150mm (6") n.d. PVC casing and screen were
installed;:~-
- 0.4 - 1.1m 7 x 1.5m length casing
1.1 = 12.1m 2 x 6m langths ceasing
12,1 -~ 25.1m 2 X om lengths screen 1.2mm slots
. 25.1 - Z26.5m 1T x 1.5m length screen 1.0mm slots
The annular space weas infilled with medium~coarse sand to act as
a filter - a2 particle size. znalysis showed the following results:
0,5 = 0.24mm, Dep = D.66mm DED = 3.8%3mm, UC = 2.3
a break occ
o Tlew into
of screen D
1 shich s
7. WELL DEVELOPMENT
Air jetting was cerried cut for 1.9 hours before sand started flowing
irtec the w=2ll. After the smplacement of & gravel and cement backfill
furthsr air jatting w ed cut for 2.3 heurs. 3o Foam was
addad n the 4drill ring both nt sh:
SWRIHG-05(478) IT-12 Page 4 of 6



8.

GWR/HG-05(5/ 6)

PUMPNG TESTS BOREHOLE NR:GWR-0/2

A 2.1 hour long airlift test was carried out after the completion
of well dsvelopment, The discharge was 1.0 m3/h (+/= 6%) and the
drawdown about 5.0m (SWL 6.77m gl), indicating a specific capacity
of 0.2 m°/h/m and a Logan transmissivity of 5.9 m2/day.

I11-13
Page 5 of 6



9. WATER QUALITY BOREHOLE NR: GWR=0/2

, - -/ .
The results of analyses by aHach DR-ZlL/4 portable laboratory a

L]
[¢:]

summarised below:

Ca’ 0.64 meaL

e 0,18 "

50,7 0,19 &

Lt ooure

£C 230 u.s5/cm (temperature ccmpenssted)
hd 19C

q 19°C

pH 9.46

Total iron 0.05 mg/L

NC-= 11 "

10 « CONCLUSIONS AND RECOMENDATIONS

sehlisfy tmz rascicescent of 0,05 Y. Ito osovecilic oaosod 23
Zzterminzd 25 2.2 m/h/m drawdoun, indicatinc & Loczn transmissivity
of 5.9 mz/day and permeability of 0.56 m/day (effective scrazen length

m

10.6m). Water quality is good, with an E£C of 200 wu.5/cm.

11-14 '
GWR/HG-05({5/6) Page 6 of 6
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GRQLND\\#\TER RESEARCH DEPARTMENT-NATIONAL WATER RESOURCES INSUITUTE

* COMPLETION REPORT-BORZHOLE NR GWR-/1

1, GENERAL/SUMMARY

Research Project s Experimental Catchment Area

State s Kaduna National Data Bank Nr. 3

Local Govli. Area t Zaria River Basin .

Location 3 1.5kmkNE of Nagijmbe Hill, near Buruku

Map Sheet Nr. $ 123 l Sector ' sE

Longitude : 07° 16" 21" E Latitude +10% 38" 27" N

Rig ! Halco VB66. Rig on site T4 - 19/2/85

Depth drilled t 102.0m Drilling method $ Mudflush 0-19m

DHH 19-102m

Screen installed $ None

Rehneﬁce Point ¢ Ground level Open hole ' + 18.0 ~ 102.0m

Elevation Raf, Pt. { 575.1m Source elev. data . ¢ National bench-
: marks

SWL  (date} H 1'..9‘0m (18/2/85) EC [(date) ’?13/‘2’/245'“

2 , OBJECTIVES

The original objective was to investizate the hydrogeological

/ + :

saronsrtiss of 4the alluvial/weathered 72asement zone, This was

[

C

L
or

later chanced to testing the fresh Bzsement tensath since it
was felt that tne first barehole in the catchment area study
should be the deepest and penetrate all the formations of

interest before deciding on the roles for subsequent borehoiss,

GWR/HG- 05 (1/6) 11-16 page 1 of 6.



3. PROGRAMIAE _OF OPERATIONS

BOREHOLE NR: GuR=1/1

Nr. | Qperation s} Date
1 Drilled with 54" drag bit by airflush to 12.7m after 4/2/85
installing 3m of 6" conductor casing. DOrilling could not
continue because of inflow of sand encountered belcw Sm
and instability of hole. Hole abandcned (designated GWR=-1/1X
and rig movec Sm tc N to  start new hole (GUR-1/1)
z E Drilled with 54" drzg bit by mudflush to 16.9m after 5 -~ 6/2
installing 1.5m of 8" conductor casing
N
3 Drilled with 4§" tricone rock bit by mudflush fram 16.9 to 6/2
18m
! 4 Drilled with ‘74" tricone rock bit by mudflush from-18 to 19m 7/2
| 5 Gecphysical logging (£ log, gamma and caliger) 8/2
| -
6 Installed 6" steel casing to 18,0m 8, 11/2
7 Drilled with 5%" DHH bit from 19 to 102m; foam freguently 11 - 15/2
used since there was not enough water in the formation to
clean the hole of cuttings
g Gepohysical logging (£ log, gamma and caliper). £ loo not 1572
effective since water level was at 79.7m (still recovering
from drilling cerstion)
i
% - { = z
a Jeosaysical logging {E£ log enly)s water lovel Fully 1272
reccvered (1.99m) s
10 Sampling test by airlift 13/2
|
] <
X ]
i ,
* l I
+ 11-17 Page 2 o
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L . LITHOLOGY _AND _AQUIFERS BOREHOLE NR: GWR=1/1
* Depthim) Thickness | oted Lithol Hydrogeological
' nterpreted Lithology Characteristics
From To (m)
Alluv|ium 0 o 9.8m (9.8m)
0. 1 1 Brouwn, silty clay, with small dark
brown ferruginous concretions
1 3 2 Mottled brown ancd grey, micaceous,
silty clay, with sporadic, small
dark brown ferruginous concretions
3 6.3 3.3 As above, but with sporadic stalks
of vegetation matter
643 9.8 3.5 Sand and gravel, angular to sub-

Weathkred Basd

ment Compl

anqular, micaceous,
of vegetation matter

containing zonses

micaceous, clayey.

silt containing gravels and pebbles

9.8 16.0 6.2 Greenish black,

Fresh| Basemenll Complex 16,0 = 102.0m (86.0m)

16.0 63 47 Banded gneiss,
minerals

63 84 21 Quartzite,
abundance of light-coloured
minerals

84 102 18 Banded gneiss,

(T0) coloured minerals

GWR/HG-05{3/6)

s i o 5 o b e

abundant dark cdloured

largely rose~coloured,
probably also occuring with gneiss,

abundant dark

I1-18

Aguifer

Poor aguifer

Resistivity log
indicates lows
at 24.0, 50.1
and 53,0m; these
may represant
cracks contzininc
water

Resistivity low
occurs at 73.9m

Resistivity low
accurs at 95.7m

Page 3 of 6.
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5. SAMPLING /AIRLIFT TESTS DURING DRILLING BOREHOLE NR: G¥R-1/1

Naone

6. WELL DESIGN

€ inch diameter steel casing installed to 18.0m well below the

op of the fresh Basement Comﬁlex. The czsing fits tightly into
the hcl

in. The hcle is cpen below the casinc :md taps 84 metres af the

fresh 3asemant Complex.,

7« WELL DEVELOPMENT

The well wes airlifted for =zbcout one hour to clean thez hcole and
collect z wzter samole. Zduc

a
to about 87m, Discharging water was slichtly foam

GWR/HG-0S{ -
HG-0S{4/6) _ I1I-19 Page 4 of 6



8 , PUMPING TESTS BOREHOLE NR: GuwR=1/1

None

GWR IHG-05(5/ 6) 11-20 o Page 5 of &



9 . WATER QUALITY ' BOREHOLE NR: GyR-1/1

The following tests were carrisd out with a Hach DR=EL/4 portable

laboratory:~

EC 410 u,5/cm  (compensated for temperature)
Tron .16 mo/L
Coooer C.G7 "
Sulzhate 5.3 " {2.7 ITE_,'!L>
Cﬂln "‘9 1"
~
Ho5 Nil

10 . CONCLUSIONS AND RECOMENDATIONS

The borehole taps the fresh Basement Complex, which is virtually
impermeable, It is recammendad thzt watsr lsvel mornitoring

o

e S T,
Al -\,h, CoRCiInUg

 GWR/HG-0516/6) 11-21 Page 6 of 6
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GROUNDWATER RESEARCH DEPARTMENT-NATIONAL WATER RESOQURCES INSTITUTE

" COMPLETION REPORT-BOREHOLE NR.GWR-1/2

1 . GENERAL/SUMMARY

Research Project Experimental Catchment Area

State ¢ Kaduna Nalional Data Bank Nr. %
& Local Govi. Area ! Zaria River Basin s
Location 1 1.6 km NE of Nagijmbe Hill, near Buruku
Map Sheel Nr. 3123 Sector * SE
Longitude : 07° 18" 21" £ Lalitude t10% 38" 27" N
Rig ¢ Halco V866. Rig on site *20/2 - 5/3/85
Depth drilled v 15.0m Drilling method s Water flush
- Screen installed ¢ 6.8 = 13.9m
Reference Péini + Ground level Open hole :Nil
Elevation Ref. Pl. { 574.8m Source elev. data e National %S?Eg-
b : swl. (date) $ 1.70m (4/3/85) EC (date) ¢ 140 u.S/cm

(1/3/85)

2 , OBJECTIVES

The objective of the borehole was to test the alluvium / weathered

Basement zcuifer.

GWR/HG- 05 {1/6] 11-23 page 1 of 6.
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GWRIHG-05(2/86)

3. PROGRAMME OF QPERATIONS

BQREHOQLE MNR:

GWR=1/2
Nr. Operation (s) Date
1 | Installed 1.5m of 14" conducter casing 20/2/85
2 § Drilled with 12&" drag bit to 13m by water flush, 10" 20 - 21/2
ste=2l casing followsd drilling
Zrillad with 94" tricone bit from 13 to 1%am, 19" siesl 21/2
casing installed to 13.7m
Installed 6" PVC casing and screen, and gravel pack, and 28/2
pulled cut 10" steel msing

Well development by airlifting with drill pipe for 2 hours,
and by pumping with educteor/sir pipes for 1% hours

Pumping test by airlift

4/3

i

11-24
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4 . LiTHOLOGY

AND__AQUIFERS

BOREHOLE NR: GWR=1/2

{ Hydrogeological
h Thickness e . :
Depth(m) Interpreted Lithology Characteristics
From To (m)
Alluvium 0 ~{13m (10m)
0 5 5 8rcwn, crading down to greyish brown,
silty clay with ferruginous concre-
tions and plant remains
5 10 5 Wood and plant remains, with greyish Aguifer
brown and brown sand
Weath#red Basdment 10 ={15m (5m)
j 130 125 2.5 Greyish brown, medium coarse sand, Agquifer
y micaceous with possibly some pyrite
1245 15 2.5 Light brown sandstone, abundant mica Aguifer
(TD) and pyrite

GWR/HG-05{3/6)

kb e = b - s+ e e

11=-25
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BOREHOLE NR:GWR=1/2

5. SAMPLING /AIRLIFT TESTS DURING DRILLING

Nane

6. WELL DESIGN

A particle size analysis was carried out on a sand sample from 11.3m;
the composition was 15% fine sand and silt, 45% medium sand and 40%

coarse sandj; D10'= 0.21mm, D50

The most suitable gravel pack composition would have been 60% gravel

= 0.45mm, DGO = 0.,50mm and UC = 2.38.
(2=4mm) and 40% coarse sand (0.5 = 2.0mm) with a 1.0mm screen slot

size, However, such a composition could not be found locally, and

a pebble ~ sized pack had to be used instsad.

7. WELL DEVELOPMENT

The well was developed by airlift surging with the drill pipes for
about 2 hours. The airlift pipes were then installed and the well
pumped for about 14 hours. The discharging water was initially
slightly cloudy, with negligable sand, but became discoloured after
about one hour pumping. SWL was 2.00m (below toc), and DWL 5.15m

(s = 3.15m). Q was measured by timing the filling up of a 219 litre
drum = 647 mz/h.

GWR/HG-05(4/6) 11-26 Page 4 of 6



PUMPING

TESTS

 GWR/HG-05(57 )

BG .EHOLE NR:GUR=1/2

The results of a short pumping test by adirlift on 4/3/85 are

given beldw:

(1) | (1) Q T
Type of test| SuWlL | DWL s 3 Duration ) Method
(m) | (m) (m) (m~/n) (min) {(m“/day)
Constant (2) (2)
discharge 2.02 1 5.72 3.70 74 240 34 Jacob
(+ 16%) 59 Logan
Recovery - - - - 120 29 Theis
Tecaovery
Notes: (1) belou'top casing, height above ground level 0.32m
(2) extrapolated to t = 240 min.

Nermally Logan is an underestimate of T since well losses are included

in the drawdown component.

second half of the test,

credence can be given to Logan in this case.

agreement between Jacob T and Theis Recovery T;

However, drawdown was fluctuating in the

reaching a maximum of 4.7m,

so not much

There is fairly close

30 m2/day, a permeability of about 4 m/day is indicated,

11-27
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BOREHOLE NR:GWR=142

WATER  QUALITY

Results of analyses carried out by a Hach DR-EL/4 p

a

during the well develaoment pumping on 1/3/85 are given below:

~L S e/ 4 > - /
Ca 26,4 @mg/L .22 wmeq/L ) Colour did not chance to 5lus;
/ -
" end peint taken when calour chano
2.40 y C . { ens 1' + ; lr.l:l 1 ul chang
« 132 ;j from opink o colourless.
LT a2 ” 2,29 "
CC2 25 L
\ 3 . . .
) affected by airlift action.
H,S nil
5 )
The watsr = <2 was colourless when collected but turned greenish

yellow with storage. This may be indicative of a significant iron
content, with the ferric state precipitating in reszone to changes
in npk and Eh. Iron stai

ing was noticed on the ground arocund the

n r
sell sine aTe wa . : i : i :
weil casing where water had splashed during zirlifting.

W

Further anal i
he YS2S, Ccarried out on the samp]
. e 1 1
followinn resultss l peeen J/S/BS save the

£C 140 Micromhos/cm (tem ‘
cemperature comr
Iren 0.55 mg/L : pensated)

Copper 0.14 mg/L

rtable laboratory

this needs to be verified by lonzer and more accurate pumping tests
once the proper equipment is available. The water appears to have

a significant iren content.

rd
The well is able to procuce about 180 m"/day or 2.1 1/s, sufficient

to irrigate about 2 ha of dryfaoot cropss. However, furtnar tests

on the water guelity {(ence the equipwment is availazle)
the suitability 2f the water for ivri:aticn,.
11-28 ey 5o
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GROUNDWATER RESEARCH DEPARTMENT-NATIONAL WATER RESOURCES INSTITUTE

~ COMPLETION REPORT-BOREHOLE NR.GWR-1/3

1« GENERAL/SUMMARY

Research Project 3 Experimental Catchment Ares
Slate T Kaduna Nalional Data Bank  Nr. §
Lecal Govt. Area ¢ Zaria River Basin H
Location ¢ 1.68km NE of Nagijmbe Hill, near 8uruku
Map Sheet Nr, s 123 Sector 3 SE
s]
Longitude ¢ 07° 16' 21" £ Lalilude : 107 38' 27" N
Rig 1 Halco V866 Rig on site : 6/3 - 3/4/85
Depth drilled v 40.1m Drilling method ¢ DC with ben‘\:.onite
and Drill-Aid
5 n inglalied ¢ 5.3 - 11.3m Custcm Mud
wereen e 2643 = 32.3m
Reference  Point ¢ Ground level Open hole ¢ Nil
Elevation Ref. Pt. Y 574.1m Source elev. data 3 National bench-
_ marks
SWL {date) $ 1.06m gL EC (date)’ :
‘ : (11/4/85)

2 OBJECTIVES

1led to di

Q.

cover whether the zlluvium

fon
1)

The borehole was

™
i

}]

L

i, o A -~ Lt
ang weadnareq 3 N

©
[$3]
]
C
1
oy
1]
=]
3
@
2
\l
4]

one thickans ftowar

]
]
N

8

the fafama where the River Chidzawzki occurse.

GWR/HG - 05 (1/6) 11-30 page 1 of 6.



BQREHOQLE NR: GWR=1/3

3. PROGRAMME OF OPERATIONS

Nr. Operation {s] Date

1 | Drilled with 44" rock bit tec 8m using Orill-Aid (Custom Mud),
Drilling stopped by breakdwen to variable displacement
hydrzulic pump on Tig. Borehole abandoned, designatec GWR-1/3X

z Hydraulic pump repaired 9/3

3 Drilled with 44" rock bit to 40.%m using bentonits and 18-19/3
Drill-Aid Custom Mud on new site a few metres away

4 Geophysical logging (E log, gamma and caliper from 38m) 19/3

5 Reamed with 74" rock bit to 23.6m and installed 6" PVC 20/3
casing (1 x 6m length) and screen (3 x 6m lengths),
However, well desion changed following inspection of
geophysical logs, and casing/screen removed

6 Handing-over cersmony EEC/FOWR = NWRI 25/3

7 Reamed with 108" rock bit to 35.3m 26=27/3

8 Instzlled 5" PVYC screen and casing ' 27/3

9 Well develiopment by jetting and airlifting 27-28/3

e Orillinms eculipmznt ramoved fram site b=cause of flooding 1 - ?/L
from heavy rain which fell on 29 - 21/3/85

oy

- GWHRIHG-05{ 2786 ) 11-31 Page 2 o 6.



L, LITHOLOGY _ AND AQUIFERS BOREHOLE NR: GWR-1/3

Cepthim) Thickne: s Hydrogeclogical
- Interpreted Lithology ~ Iy
Frot To (m] Characteristics

Alludium 0 =[8.2m (8.2m)

0 3.4 3.4 Greyish brown and brown clay,
micaceous

3.4 44 1.0 Ferruginous, pebbly sand, brownish Aquifer
4.4 4.8 0.4 Sandy clay
4.8 6.4 1.6 Whitish, coarse sand Aguifer
6.4 6.8 0.4 Sandy clay
6.8 767 0.9 Whitish, medium-coarse sand with some | Aquifer

vegetation remains
7.7 7.9 0.2 Sandy clay

749 B.2 0.3 Sand : Aquifer

Weathered Badement 8.2 4+ 28.0m {19.8m)

Be2 8.7 0.5 Micaceous ~ clay Weathered
8.7 9.6 0.9 Sandstone, with significant feldspars | D25eMeNt probabl
acts as an
9.8 18.9 9.3 Brownish, clayey sandstone, ferrugie= :
nous and feldspathic agquitard
18.9 19.5 0.6 Loose sandstone, poorly cemented
19.5 ! 25.5 6.0 Sandy and gravelly clay or shale,
brownish and greyish
25.5 28.0 2.5 Black gneiss, with green clay
inclusions (weathering products)
fresgh Basemeit 28.0 = 40.1m (12.1m)
)
28.0 29.7 1.7 Black gneiss
29.7 33.9 4,2 Hard gneiss, feldspathic, possibly Low resistivity
fractured may indicate
water occurrencr
33.9 4041 6.2 Gneiss
(1TD)
PWR/HG-OSUIG) 11-32 Page 3 of 6.
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SARPLING/ATRLIFT  TE6T5 DU GRILLTNG BOREHOLE NR: GWR=1/3

None

UELL DESIGN

Particle size analyses were carried out on sand samples from 5-=7m

and B-11m, although the latter sample is considered unrepresentative
of the formation since it consists of cavings. The sample from 5-7m
consisted of about 80% coarse sand with D1 = 0.45mm, D

= 0.74mm,

1] 50

It was deﬁided~to install 6" PVL casing and screen without a gravel
packe. Screen (1.0 mm slots) was installed at 5.3 - 11.3 m and
26.3 - 32.3 m. No plug was placed at the bottom of the casing =
instead gravel was poured down the casing to batckfill the hole

below and effect a seal.

UELL  DEyELGyimenT

Well development consisted of 12 min jetting and 3% hours airlifting.
The water became clear and the discharge increased during airlifting.
Unfortunately, further development could not be carried out because
of the heavy rain which fell on 29 - 31/3/85 and the subseguent

flooding of the site.
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o GROUNDWATER RESEARCH DEPARTMENT-NATIONAL WATER RESOURCES INSTITUTE

© COMPLETION REPORT-BOREHOLE NR.GWR-2/1

1, GENERAL/SUMMARY

Research Project

State ¢« Kaduna National Data Bank Nr. ¢
e Local Govt. Area ! Zema'a ﬁiver Basin H
Location t Government Girls Secondary School, Kuwoi
Map Sheet Nr. ¢ 188 Sector ¢ Nw
Longitude : 08° 00' 16" £ Latitude s 08° 26' 46" N
Rig ¢ Halco V866 Rig on site : 12/6-15/7/85
Depth drilled 1 61.3m Drilling method ¢ 0-7m water flush
7-61m DHH
Screen installed * Nons
Reference  Point ¢ Ground Level Open hole 2 13.1 = 6143m
Elevation Ref. Pt. y 777m Source elev. data ¢ 1:50 00C map
. ' e 95 u.5/cm
SwL {date) . 22/3;35‘- EC (rdate) : (iﬁ/éé)

2 , OBJECTIVES

Tc provide an additional water source for the school.

GWR/HG-05 {1/6) II=35 page‘_‘l of 6.
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3. PROGRAMME OF OPERATIONS_ BOREHQLE NR: GWR-2/1
Nr. Operation (s) Cate
1 Drilled with 42" tricone bit to 7m by direct circulation 13/6/85
water flush. Encountered hard rock (boulder) ,
2 Drilled with 5%" DOHH from 7 to 19m, fo=m adcded at intervzls 1&/5
3 Geophysical logging frem 16m (E-log, gamma, and caliper) "
4 Reamed with 12%< tricone bit to boulder at 6m 17/6
5 Reamed with 98" DHH from 6 to 13m. Boulder deflected 1
drill string
6 Reamed with 122" tricone bit to 6.2m, no further penetration 19/6
possible
7 Installed 10" steel casing to boulder at 6m 20/6
8 Reamed with 92" tricone to 12.4m, no further penéetration "
possible. Casing withdrauwn
S Installed 8" steel casing but only 6.6m, could be reached. 22/6
Casing withdrawn .
130 Reamed again with 95" tricecne bit but only 11.7m could be
reached. Installed 8" casing but it would not go bsyand 7m 24/56
1 Attempted to drill with 8" casing but only 10m could be 25 - 25/6
reached. UWithdrew casing
12 Installad 6" steel casing to 13.1m 26/6
13 Drilled with 5%" DHH from 19 to 61.3m 26 - 28/6
14 Geonhysical lbgging frem &0m (£-loc, camma, and caliper) 29/6
15 Well devsleooment / cleaning by airlift 1/7
16 Pumping tests 2 - 3/7
11-36 Puge 2 d 6.
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BOREHOLE NR: GWR=-2/1

L . LITHOLOGY __ AND AQUIFERS
Depth{m) Thickness , Hydrogeological
Interpreted Lithology Characteristics
From To (m})
Lateritic Layer 0 - 5.4m (5.4m)
C Sed .4 Radcish brown, sandy clsy with soms
fragments cf rceccmoesad rock and
guartz
Yeath¢red Basement 5.4 =|11.4m  (6.0m)
5.4 7.0 1.6 Boulder of hard granite
7.0 1.4 4.4 Brown, grey, micaceous, sandy clay WYL 10.05m gL
Fresh|3asement] 11.4 = 6113m (49.9m)
11.4 61.3 49.9 Hard granite. fracture at 13.4 - Virtually
(TD) 14.0m, and cracks at 16.8, 20.4, impermeable but
24.8 - 26_00, 3208, 35.4 - 36-0, some ‘.Uater iﬂ .

GWR/HG-05(3/6)

38.8m and below 42.0m

11-37

fracture and
cracks, particu-
larly betusen

32 and 38m

Page 3 of 6.



55

SAMPLING /AIRLIFT TESTS DURING DRILLING

6.

BOREHOLE MR: GWR=2/1

None

WELL DESIGN

Many attempts were made to install steel casing past the boulder
at 5.4 - 7.0m, starting with 10" size and finally succeeding with
6" size. The flush- jointed casing was landed at 13.1m, just
below the top of the fresh Bassment. Tre hole is open helou

(length of open hole = 48.2m),

7. WELL DEVELOPMENT

The borehole was cleaned out by a2irlift surging and pumping

for one working day. The water became clear and free of any

sediment.

GWR/HG-05(4/6)

Page 4 of 6
11-38
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8. _PUMPING TESTS BOREHOLE NR;GWR=-2/1

The borehole was tested on 3/7/85 by the P631CE Monolift pump,
installed to 50m. Discharge was measured by timing the filling up
of 25 litre buckets, and water level by an 0tt KL 50 electric contact

gauges. Test data and results are summarised below:

qQ
; (1) (1) Dura- T
Ty‘;e ‘;f SYL DL s | (n3/n) tion | (m%/day)|method
°° " (m) | (m) (min)

Constant (2) (2) 0 5é2)
water ievel | 10.55 43 32 ¢ 330 0.5 Logan

(+ 34%)
Recovery - - - - 450 0.1 Theis

recovery

Notes: (1) below top of casing (0.50m)

(2) reosresentative of last 4% hours pumping

During the pumping test the discharge was adjusted in an attempt to
maintain the water ievel a few metres above the pump. Because of the
extremely low permeability of the rock; the water level was very
sensitive to even the smallest adjustment of discharge and fluctuated

within an 8m range (28 to 36m drawdown) throughout most of the test.

The repressntative values of discharge and drawdown indicate a

snecific capacity of about 0.02 m3/h/m.

GWR/HG-05(5/ 6) 11=33 Page 5 of 6



g . WATER QUALITY BOREHOLE MNR: CGuR=2/1

Results of chemical anzlyses carried cut with a Hach DR=EL/4

portable laboratcry con samples collected during the pumping test

are oiven below:

Cat+ 9.10 msgL '
o 0.48 "

50,7 3,84
4

cL= 0.11 "

£C 95 w3/cm  (temperature ccmpensatad)

Tq 20°¢C

pH 5.25

510, 32 mg/L

Fe total 0.35 "

;-404" 18 "

Fo ~ trace

10 « CONCLUSIONS AND "RECOMENDATIONS

The borehole taps the fresh 3Jasement (oranite), whi
F‘

Fractures znd cracks.

needs of th

1}

nearby houses and school buildincgs.

The static water level is 10.1m below greound surfsce. It is
understood thzt hand-pumps are available in ¥Xaduha for installistizn

to depths of up to 40m (the deoth of the borehole is 61.3m).

o |
GWR/HG- 05(6/6) Hi=a0 Page 6 of 6
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. (WLNDV%TER RESEARCH DEPAHTMENT-NAT!QNAL WATER RESOURCES INSTITUTE

" COMPLETION REPORT-BOREHOLE NR.GWR-3/1

i, GENERAL/SUMMARY

Research Project : ' .

State 3 Plateau National Data Bank Nr. ¢

Local Govi. Area ! Nassarvawa River Basin :

Location t Mar Farms, 9.1 km. north of Nassarawa

Map Sheel Nr. : Sector H

Longitude ¢ 07°%43" E Latitude *08° 340 N

Rig t Halco V866 Rig onsite *15 - 24/7/85

Depth drilled v 43.5m Drilling method $ 0-2%m water flush
| 29-43m DHH

Screen installed $ 6.0 - 30m

Reference  Poinl ] Open hole $ 30 = 43.5m

Elevation Ref. Pt.

Y

Source elev. data M

3.28 m gL EC  (date) 2 400 u.S/cm
(22/7/85) , (22/7/85)

SWL {date)

P2 OBJECTIVES

The beorehole was drilled to supply water for the houses on the farm.

GWR/HG- 05 (1/8) 11=42 puge 1 of 6.



Nr.

1.

FROGRAMME  CE OPERATIONS

BOREHQLE MR:GWR=3/1

OperdHon(s)

Date

(A

10

GWH IHG-05(2/6)

flush to 18m

Drilled with 43" tricone bit by wuw r
conductor)

ate
(0.5m 6" steel casing instzlled as

—~

Reamed with 98" tricone bit to 14.5m (stzrt of hard rock)
and installed 15m of 8" steel casing (flush-jointed)

Reamed with 74" tricone bit from 14.5 to 18m, and drilled
on to 29m

Drilled with 7" DHH from 29 to 43.5m

Plug,consisting of sack containing sawdust, inserted to 15m
and 6" PVC casing and screen, with rubber pscker on Sottaom,
lancded on top. Steel casing withdrawn and annular -snace
filled with gravel. Unfortunately, after drilling through
the plug gravel found its way into the hole below the scrsen.
The casing and screen were removed and the drill strlng
inserted to flush out the accumulated gravel.

8" steel casing again inserted to 14.5m

inserted to 30m with rubber pack
it with the 7" hcle. Stezl casing
ad into annular soczce

yell development by szirlift Jetting for 1%
depth checked after development = no accumu

Pumping tests and field chemical analysis

11-43

15 -15/7/85

18 - 19/7

22 - 24/7

Fage 2 of 6.



L . LITHOLOGY AND AQUIFERS BOREHOLE NR: GWR-=3/1

Depth(m) Thickness Hydrogeological

Interpreted Lithology Characteristics
From To (m)
Laterjtic Laydr 0 ~ Sm (5m) ’
3 1.9 15 Reddish brown laterits
1.5 _ 245 1.0 Reddish sand, loosely cemented
2.5 5 2.5 Reddish brown, lateritic sandy clay Wk 3.3m gl

Weathe#red Basgment 5 — 14.9m (9.5m)

[8g]

12.0 8 Grey and breun szndy clay Aguifer consists
largely of wea=
thered Sasement,
13.0 14.4 1.4 Dark coloured weathered rcck with maybe some
contribution from
the upper part
14,4 14.9 *0.5 Weathered product, probzbly clayey of the fresh rock
sand However, permea=—
bility is likeély
to be very low

fresh!3asemend 14.9 ~ 4B.5m {28.,6m)

14.9 43,5 28,8 Dark colocured rock, orcbably
(T ~ranodiorite. Fractured/broken
14.3 - 17.0m. Possible cracks at
18.8 and 3C0.5 - 30.8m

GWR/HG-05( 3/ 6) 11-44 Page 3 of 6.
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S. SAMPLING /AIRLIFT TESTS DURING DRILLING BOREHOLE NR:GuwR=3/1

NONE

6. WELL DESIGN

6" PVC string, consisting of 1 x 6m length casing and 4 x 6m
lengths screen (1.0 mm slots), installed to 30m. Rubber packer
placed around screen base to ensure a tight fit in the 7" hole.
Screen open at base. Gravel filter instelled in annular space.

Hole is open below screen (from 30 to 43.5 m).

7. WELL DEVELOPMENT

Airlift jetting for 1% hours down to 30m. Borehole plumbed

after development, and depth found to egual thst drilled.

GWR/HG-0S(4/6) Page 4 of 6§
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BOREHOLE NR: GWR=3/1

8 , PUMPING TESTS
The borehole was tested from 22 to 24/7/85 by the P 631 CE Monolift
pump, instaslled to 31.5m. Discharge was measured by timing the
filling up of a 25 litre bucket, and water level by an 0tt KL 58
electric contact gauge.
Test data and results asre summaris below:
sut () | ou (V] ¢ o(2)  |ourstion | T
Test Nr. (m) (m) (m) (m3/h) (min) (m“/day) Method
1 J.28 11.41 8.13 0.89 80 - 32 Logan
3.37 Jacob
Recovery - - - 160 0.9 Thels recovery
2 24,10 | 20.82| 1.64 77 2.1 Logan
0.57 Jaceb
Racovery - - - 140 0.87 Theis recovery
3 3.27 25,52 1 22.25] 1.65 89 2.2 Logan
| 0.4 Jécob
; Reccvery - - - 220 0.87 Theis recovery
i 4 27.685 | 24.38] 1.22 196 ; 1.5 Logan
Recovary é - - - | 60 } 1.57 : Theis recovery
(1) below casing top at greocund level
(2) weighted average.
Stzady state was not approachsd in any of the tests =-
the water level fell steadily during pumping. The tests

GWR/HG-05(5/6)

could not be run long esnouzh to

sufficisrt consistancy

2 obs=rvations made,

the order of 1.0 mz/day.

The water was slichtly disccloured / cloudy during the tests.

11-46 Page 5 of 6
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9.

10 »

WATER QUALITY BOREHOLE NR: GWR-=3/1

The following results were obtained from an analysis of a sample

collected on 22/7/85,using a Hach DR-EL/4 portable laboratory:

catt 3.10 meg/L
Mgt 0.48 K
50, 0.31 "
cL™ .71 »
EC 400 u.5/cm (temperature compsnsated)
0
19°¢
Ty
pH 6.86
Si0, 32 mg/L
Fe total .15
NOa_ 16,7 ¢
Fo 1.2 "

CONCLUSIONS AND RECOMENDATIONS

The borshole taps relatively thin weathered Basemsnt, consisting
mainly of sandy clay, and 28m of the fresh rock. Although some
fractures appear to be present nezr the tep of the rock the

water producing capacity of the Basement as a whole at this gite is

very low.

The maximum practical yield is about 1.2 mz/h but this will only

be sustainabole for 3 to 4 hours at a time depending on the pump setting.
However, the voclume of water produced should bs sufficient to meet

the daily needs of the nearby farm houses groviding a suitable

storace tank is provided. The water guality is good for drinking/

domestic purposes.

GWR/HG-05(6/6) [1-47 Page 6 of 6



201

ot

V)
<

3
w3

35

S

Q7

13

0t

S¢

az

St

0l

+ AWQOI -
“wvoor

S Guisoo'dway uo)|pyDysUVI

123)Jo uns Boj 3

0

ALIATLSIS3Y LNIOd - WILN3L1Od 47138

TI9 RITI T spLia-sl

N 7€ 80 * 30NLILY]

DMDJIDSSDN JO°N "W |6 SWIDH JDW

[/E-aMOUN_I10HI08

- ~ —— — - —— - - ERTeN A —— |. o mﬂﬁ
|
o oo
S0 @
* oo . o
, - 56+ ) -
054 _ , ‘
v |
53 Lo '
| - .
Lo !
0E ; .
m :
. “ |
\ |
204 | P
i M j .
| i !
. €31 o ! ' .
_ | _ ,
05 _, ,
: | | '
i i !
1 _4 ﬂ ,
08 | C
; i : ]
n_ ! : *
&7 e Pt -
: - [ N A e
094 i ! k RS PR
/ - w.«hv..,....‘.f.
| g R Y oloy..L
i Y I o RS
S ! - i Y 2504 ID
OOy H1G . L - ¢++++n+u+ uado ub2IIs)
- L] H N
- 0Eq 67 “ 18 201punsb A|qissod ”.”% w”mu. 12>420d12qqny 008 -y
[ . + | it ey
5 mC_.WUU:Q.&’CG— P A_ M. 4204 pasnojod 340Q a“ﬁ..u Oﬂ.ao.m‘% g
uIso2 . 13 BOG I $10[S wwy B
-dwoy 11oysuL 4214y usni) 1230m = b i N U22195 OAd .9
“}ojsut i1q2uoay gy L | p d .:w yw._ ki ‘r«
i : ! poIn}oDy) Ajgissod [+ ¢ +dA0hE a0
v ; I g * ; 2j401pounIg |DRVEY ' (o854
sadijn3 uoojos A ez ¢ 201 RO ,
. W™ 1oq 0L-S) I 1901 PRIy uDg [FH R
- N Pl ZSFETE]  s24py 108009 :
T, 6uispa 240528 o i lo , Ao |EESHER 210 23
g M _ ﬂ Apups umosq pub Kosg |ZED PR ! z..@Wm B
- : ! == it
e ' G4 "§m Jpgq S-S =4 Aol Apups 2iju0307 |’
’ ysnyy 121D 5| 2500y puos deippon IMS E€
c e _ (L e n— ol Vaauods ey . (7] 2ns3i0) umosq ysippay | R Buisod oAd.9 ]
Sdd 08 035 oy oW 8 L 9 m 7 & a5 b {031344Y34N1 ) dH3INIT911ND 5 5n] man
VHRVO TvHnLYN H3divI VIVA ONITHEG NOILVELSN3d  LIN4 >OO4_OItn_ 907 JHIVH9 N9IS3Q J3131d4H0D
1-51 :00R5d ONITIEG : [ iiegmo TMDIDSSDN =
3.670L0 ¢ GNLGNOT UoS}IDL" S Y/ AANPI-0WAE G3TIAHOD 9071 \N,.- W-.wmm_ﬁ_h_uu Euctoz.\+ - _ _
K£7 0 . R oy “ VE-HMD
: NOILY 201 i . . o H H Umc_Eo,_.\~ ;
. 1530084 YNNGV * QY08 OONVH '6612°8Wd sosnoH  L...ir ¥ |
3LOLLSNI 530900538 ¥3I¥M TVNOILYN noa 1355y yed_ Dnay _
IN3IWLHYE30 HOYVIS3Y HILYMONNOYI NYTd 3LIS HOLSNS IZO_‘_.<UO._ HVHADIANOT 0% 3H-T13A

9071 Y08 31ISOdWOD [

i e

i
1
!
)

GWR [HG - 01

11-48



GROUNDWATER RESEARCH DEPARTMENT-NATIONAL WATER RESOURCES INSTITUTE

[aE

COMPLE TION REPORT-BOREHOLE NR.GWR-3/2

1, GENERAL/SUMMARY

Research Project : p
: State 3 Plateau National Data Bank Nr. ¢

Local Govi. Area ¢ Nassarauwa River Basin :
- Location ¢ Mar Farms, 3.1 km north of Nassarawa

Mup Sheet Nr. H Sector .

Longitude : 077 43" € Latitude t 08° 34 N
' Rig ¢ Halco V866 Rig onsite * 24/7-9/8/85
; N _ . .
; th drilled P B61.4m ) Drilling method ¢ 0=14m water flush
f Depih ar ) 14=61.4m DHH
; Sereen instailed t 5,3 — 14.3m
: Reference  Point H Cpen hole 2 14,3 - 61.4m

Elevation Ref. Pt. Source elev. data

é.ZDm gL EC (date) 350 u.S5/cm
(2/8/85) _ (2/8/85)

SwL {date)

2 , OBJECTIVES

i To supply irrigation water for the farm.

GWR/HG-05 {1/86) 11-49 page 1 of 6.
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Nr.

3.

PROGRAMME OF OPERATIONS

BOREHOLE NR:GWR=-3/2

Operation(s)

Date

N

[#3]

m

10

Orilled with 42" tricone bit to 14m by water flush

Gsophysical logaing from 13m (calipsr anc gamma) and

Reamed with 9" tricocne bit toc 13.9m
Installed 14.5m of 8" flush - jointed, steel casing to 13.8m
Orilled with 5%" DHH from 13.9 to 61.4m (TD)

Geophysical logging frem 60m (caliper, gamma and E - log),
Unfortunately, no scint resistivity response

Installad 6" PVYL casing and screen to 14,.5m, pulled out 8"
steel casing and infilled annular space with gravel.
Unfortunately, seating of PVYLC screen was not tight and
gravel entered borehole durincg subseguent airlift
development

PVC string removed, steel casing reinstalled and gravel
flushed out of borehole by water circulation

After the borehole had been cleared cf gravel

was reinstalled with a packer, made of sacking, at the
bottom to ensure 2 good fit with the sides of the borehole.
The stesl casing wss then remaved anc the annular space

infilled with aravel

2L avo L

the PVYC string

-
(=1
o~

-

Geophysical logging from 40m (E - log only).
Point resistivity responded UK

Well development by airlift jetting for 4 hours.
No gravel entered the borehale

Pumping test and field chemical analysis

UIHG-G5( 2/6 ) 11-50

14/7/85

25/7

26/7
26 & 29/7

30/7

30/7 - 1/8

1/8

"

2 - 3/8

Pase 2 o 6.



BOREHOLE NR: GUR-3/2

GWR/HG-05{3/6}

4, LITHOLOGY AND AQUIFERS
~ Depth(m) Thickness . , Hydrogeologicat
Interpreted Lithology Characteristics
From To {m)
Laterific Layer 0 - 1.8m (1.8m)
L G 0.8 J.8 Laterite, crumbly and easily broken,
reddish brouwn
0.8 1.3 - 0.5 Reddish braown sandy clay
1.3 1.8 0.5 Reddish brown, clayey laterite
Weathelred Basehent 1.8 - 12.8m (11.0m)
1.8 2.4 0.6 Greyish brown sand, micaceous SWL 2.2m gL
{ ~
2.4 2.8 0.4 Greyish brown clay, micaceous
2.8 5.0 2.2 Greyish brown, micaceous sandy clay
5.0 9.7 4.7 Dark coloured, micacecus sandy clay
with fragments of guartz and Basement
material
f 9.7 12.8 3.1 Dark grey, clayey, miczcecus sand-
stone (decomposed 3asement) grading
Aown ko bBlorks of broken 8 ment zet | Aguifer consists
in clayey material of weathered
Ba ent, with a
si gnlflcant con=
tribution from
Fresh Basement| 12.8 = 61.4m (48.6m) the fracture zons
at 38.4m in the
12.8 E1.4 48.6 | Dark grey to black, laminatad fresh Bassment
f (1D) Basement rock (largely tabular
" cuttings), orobably schist.
Fracture zone at 38.4m

Page 3 o 6.



5. SAMPLING /AIRLIFT TESTS DURING DRILLING BOREHOLE NR: GUR=3/2

None

6. WELL DESIGN

6" PVC casing {1 x 6m length) and screen {1 x 3m length plus
1 x 6m length) was finally installed to 14.3m. ‘A packer, made
af sacking wound round the base of the screen, ensured a tight
fit with the tap of the 54" hole. Screen slot size 1.0mm.
Screen open at base. Open hole from 14.3 to §1.4m (47.7m).
The filter in the annular spasce consists of coarse materi=l
(pebbles/cobbles) at the base and finer material abovs. A
particle size analysis was carried out on the material above
the coarse layer:

pebble 72%

gravel 15% and sand 13%

i

D '2Emm, D 7.4mm, D,

7. WELL DCEVELOPMENT

Consisted of airlift jetting to 54m for 4 hours. The water

beceme relatively clegar and sediment~free.

SWR/HG-05(4/6) I1I=52 Page & of 6



8 , PUMPING TESTS BOREHOLE NR: GWR=3/2

The borehole was tested from 2 to 3 August 1985 by the P 831 Monolift -
pump, installsd to 50m. DOischarge was measured by timing the filling
up ofa 25 litre bucket, and water level ty an Ctt KL 50 elactric

contect gauge. )

Ta2st cdata and results are summarised Selows

rest wr. | sel ¢ o (0 o Q‘éz) Duration T Method
(m) (m) {m) [(m7/h) (min) (m"/day)
1 2.20 34415 |31.95 1.64 1445 1.5 Logan
Recovery - - - - 600 1.37 Theis recerry

(1) below casing top at ground lesvel

(2) weightad average

The water level fluctuated too much during pumping for a meaningful time
drawdown plot since it was very sensitive to adjustments in the discharge ,
rate. Howsver, approximate steady state conditions were attained and the

Lcgan estimate of 1.5 m2/day for transmissivity is thought to be plausible.

GWR/HG-05(5/ 6)
11-53 Page 5 of 6



g, WATER QUAULITY BOREHOLE NR: GwR=3/2

Results of chamical analyses using a Hach DR-EL/4 portable laboratory

are summarised below:

catt 1,62 meg/L

mgtt 0.92 v ‘
s:4= 0.08 v

cL™ G.42 M

EC 350 u.5/cm (temperature compensated)
T, 18°C

pH 7.4

510, 28 mg/L

Fe total 0.0s "

Noa' 7.9 " |

F 0.2 "

10 + CONCLUSIONS AND RECOMENDATIONS

The borshole taos relatively thin weathsred Basement, consisting
of sazndy clay and deccmposed rock (sandstone), and 47m of the

fresh roccke A significant fracture zcnsz occurs at about 38m.

-

& pumping test wss carried cut for 24 hours, st a cischarge ©
1.6 m”/h = this effectively is the maximum sustainable yie
n

should be used as a guide for choosing a suitzble psrmane

GWR/HG-05(6/6) 11-54 Page 6 of 6
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= GROUNDWATER RESEARCH DEPARTMENT-NATIONAL WATER RESCURCES INSTITUTE

Ll e i

* COMPLETION REPORT-BOREHOLE NR.GWR-4/1

1, GENERAL/SUMMARY

Research Project ? Niger State Water Board .

Slate e Niger Nalional Data Bank Nr. %

Local Govi. Area ! Suleja RWer Basin s

Location ? Southern end of Hassan Dallatu Road, Sulsja

Map Sheet Nr. ¢ 186 Sector ' sy

Longitude H 07° 48Y 21" € Latitude « 09% 10" 22" N

Rig + Halco VB66 Rig on site ¢+ 9 - 21/8/85

Depth drilled v 40.0m Drilling method ¢ 0-9m water flush
9~40m DHH

Screen installed ¢ None

Reference  Poinl s Ground level Open hole + 9.0 - 40.0m

Elevation Ref. Pt. : 410m Source elev. data ¢ 1:50 000 map

SwWL (date) + 4.00m (19/8/85) EC (dale) z:g/g/gé‘;m

2.,

OBJECTIVES

The cbjective was to destermine the water producing caoacit
g { Yy

eophysics as pert of

ja]

of the Basement at a site selected by

[te]

the research project proposed for the Niger State Yater 3oard.
The borehole was drilled at seismic refraction point 453 which

indicated rock at about 7.5m.

GWR/HG- 05 (1/6]) 11-56 page 1 of §.



3. PROGRAMME OF OPERATIONS ' BOREHOLE NR: GuR=4/1

Nr. Operation (s) 7 " Date

—_

Installed 0.8m 10"
with 74" tricone bi

concuctor casing snd drilled 12/8/85
water flush to 9.0m

Ny
(9]
€
(@]
&)
T
~:
o)
3
9]
03]
I3
'_l
[®]

]
9]
r

3
0

[q i}

-t
r
O
-l
Ye}
L]
i)
3

(A8}
l_.l
@]
e
-
)
{1
3
2]
i)
)
o}
Q
0
{
¥
-
©
o]
=
Y
>
(3]
~
[8%]

W

Installed 6" collar-jointec, steel casing to 9.0m "

4 Orilled with 54" DTH hammer from 9.0 to 40.0m. At 24m air
lsaked through annular space around casing resulting in 13 - 15/8
slumping and caving. Area around casing excavated

(about 0.5 M3y ,ng back-filled with a dry mixture of sand
and bentonite - this was effective in sealing the annulus.
At 40m hammer removed to inspect bit -~ 8 buttons were found
to be missing. However, drilling could not continue
because reclacement bit, althscugh of the same diameter
gauge, could not enter pravicusly drilled role - obvicusly
the old bit was worn and its digmeter was less than 53"

5 Well development by airlift jetting to the bottom of the 16/8
hole for about 2% hours

[8))

Geophysical logging from 40.0m (E-log, gamma and caliper). 17/8
Resistivity did not respond well

7 Pumpina test and chemical analysis 19 - 20/8

GWRIHG-05( 276 ) 11-57 Page 2 o 6.



BOREHOLE NR:GWR-4/1

GWR/HG-051{3/6)

bt i st s

Small crack at 13.9m

11-58

L, LITHOLOGY AND AQUIFERS
Depth{m) Thickness , Hydrogeological
o Interpreted Lilhology Characteristics
From To (m)
Lateritic Layern - 4.0mf{ (4.0m) ‘
9] 4.9 4.0 Reddish brown, clayey sand with
ferruginous concretions{lLatarits)
Weathefed Basefent 4.0 = | S.2m (1.2m)
4.0 5.2 1.2 Light brown, off-white, caarse sand SWL gL 4.0m
ot p
ch51s ing of quartz, feldspars and Aquifer
micas
Fresh Basement |5.2 - 40.0m (34.8m)
5.2 40.0 34.8 Coarsely - crystallins granite Virtually
(1D) containing some pyrites at places. impermeable

Page 3 of 6.



5. SAMPLING /AIRLIFT TESTS DURING DRILLING BOREHOLE NR: GWR=4/1

None

6. WELL DESIGN

g" collizr-jointed, steel casing installed tc 9.9m with top of

cesing 0.45m above ground level. Annular space bzck=filled with

o

sand and bentonite. Jpen hsle belcow casing, frem 5.0 to 40.0m

arcund hbecrehole h=ad,

[oR

(Z1.5m). &Ecncrete bzse constructe

"

7. WELL DEVELOPMENT

Airlift jetting and surge pumping for about 2+ hours

down to the bottom of the hole.

GWRIHG-0QS(4/6) Page 4 of &
1I-59



GWR/HG-05(5/6)

e T L e T

PUMPING TESTS BOREHOLE NR: GWR=-4/1

The boreholes was tested from 19 to 20 August® 1985 by the

U]

P 631 Monolift pump, installed to 31.8m. Discharge was

centact when an egxpcssd gart of the wire in the tape was
submerged ~ zn approoriate correction had to be made to

the water level readinzs after this time.

Test data and results are summarised belouw:!

Test sl o (M s [02) puration LT Method

nee () @) ) [(«/n) | (min) [(n°/Day)

4 4,20 .7.5(3) 3.4 ] 0.3¢ 1440 3.1 7 Logan
Recovary. 4(4)

(1) below casing top, 0.20m abcove ground lavel '
(2) walue for last 430 minutes of tect

(3} wvelue For last 480 minutes of test

(4

The water level fluctuated widely during the szarly oart of the
of
test, in response to =djustments/the discharge rate, and only settled

down in “he  last 482 minutes when the dischargs was maintained

3.5 m range znd, besczuse af the very low
redenc 2 can be placed on the Loogzan
neh oo ze soocidizd o is toat

Page 5 of 6
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9. WATER QUALITY

BOREHOLE NR: GWR-4/1

The results of a chemical analysis using a Hach OR-EL/4

portable lazboratory are summarised bslow:

ca’t 0.30 meg/L
mg™t 0.58
5C, 5.06 "

4
el 1.9
£C 140 u.5/cm (temperature compensated)

0

T 19.0 C

Q.
pH 643
sig, 16 mg/ 1
Fe 0.3 i

- 4 "

NU3 24
F- 1.1

" 10 . CONCLUSIONS AND RECOMENDATIONS

appezrs not to hzve any significant fractures. Accerdincly,

the vatzr gproducing cacascity is very ilow. HouweuszT, tha waisr

is chnemically of agpoc guality zanc suitable for domesiic ourposses,
and it is recommencded thalt a hand-pump be instzlled to servs

the needs of the nearby schoocl.

GWR/HG-05(6/6) Page 6 of 6
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GROUNUWATER RESEARCH DEPARTMENT-NATIONAL WATER RESOURCES INSTITUTE

* COMPLETION REPORT-BOREHOLE NR.GWR-4/2

t ., GENERAL/SUMMARY

Research Project ¢ Niger State Water Board .
State % Niger National Dafa Bank Nr. ¢
o Local Govl. Area t Suleja River Basin :
! Location 1 Northern end of Hassan Dellatu Road, Sulsja
Map Sheet Nr. s 186 Sector " su
Longitude ¢ 07° 10" 35" E Latitude * 09° 10" 49" N
Rig t Haleo V866 Rig on site ‘4 - 12/9/85
Depth drilled 3 60.0m Drilling method *0-8m water flush
: 8=-60m DHH
- Screen instailed ¢ None
\: Reference  Point ¢ Ground level Open hole ¢8.9 ~ 60.0m
Elevation Ref. Pt. y 415m Source elev. data ¢$1:50 000 map
. + 150 u.S/cm
SWL ldate) : ?1§’93/g§) | EC (date) '(11/-9/aé)

2 , OBJECTIVES

To determine the water aroducing capacity of the Basement at
a site selected by a gecphysiczl survey carried out at Suleja
as part of the research project proposed for the Niger State
Water Boarde. The borehols was drilled near seismic refraction

point 452 which indicated rock at about 6&m.

GWR/HG- 05 (1/6) 11=63 page 1 of 6.
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3. PROGRAMME QF OPERATIONS

BOREHOLE _MR:

GWR=4/2

Nr. Operalion (s) Date
1 Installed 0.8m 12" conductor casing and drilled with 7"
tricone bit by water flush to 9.0m 5/9/85
? cecohysical frcm 8m (E—log, czmma and czlizer) &/9
Regsistivity rgsacnd
3 installed 2" collar-jointed, steel casing to 8.9m "
(top casing 0.15m above ground level)
4 ODrilled with 53" OTH hammer from 9.0 to 60.0m 7, 9/9
5 Jell development by airlift jetting for 15 hours 9/9
8 Geophysicsl logging from 59m (£-log, gamma and caliper) "
Resistivity only partially responded
7 "Pumping test and chemical analysis 11 = 12/9
f
11-64 Page 2 of 6.
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BOREHOLE

L ., LITHOLOGY AND AQUIFERS NR: GuR=-4/2
Depth{m) Thickness : , Hydmgeological
P Interpreted Lithology Characterisfics
From To (m)
Laterific Layet & = 2.0m [ (2.0m) !
a C.8 .8 Dark brown, fine-madium, feldspathic
auartz sand
0.8 1.4 0.6 Reddish brown, sandy clayey sand
1.4 2.9 0.6 Reddish brown, angular, feldspathic
quartz sand, compact
Yeathered Basemgent 2.0 -~ | 8.0m (6.0m)
2.0 3.6 1.6 Sandy and gravelly, light brown and
grey clay, micaceous
3.6 4.6 1.0 Sand and gravel
4.6 5.8 1.2 Greyish clay , SWL oL 4.6m
5.8 5.0 2.2 Sand, graval and rock fraoments in Posrly permeable
clayey matrix (decompcsed
8asement rock) aquifer
Frash Basement| 5.0 = 55.0m (52.0m)
8.0 12.8 2.8 Yariegated rock {granite/qranodiorite)
10.8 14.8 4.0 Fracture =zone Aquifer
14.8 17.0 2.2 Granite / granodicrite
17.0 21.2 442 Dark coloured rock (Srancdiorite/
diorite)
21.72 22.4 1.2 Fracture zons Agquifar
22.4 50.0 37.5 Srznite / Grancdiorite
(Tn\
“

GWR/HG-05(3/6)
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BOREHOLE NR: GWR~-4/2

SAMPLING JAIRLIFT TESTS DURING ORILLING

s'

None

WELL DESIGN
collar-jointed, installed in

6" (150mm) n.d. steel casing,
74" drilled hole to 8.9m, with top of casing 0.15m above around

leval,

WELL DEVELOPMENT

hours of airlift surﬁing/pumping, with jetting tool at

7e

—
(N33

£ drill pipes, douwn to 48m.

end o

Page 4 of 6
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GWR /HG-05(5/ 6)

g P e R I R I et R L L AL S AL i e

BOREHOLE NR: GuWR=4/2

PUMPING TESTS

The borehole was tested from 11 to 12 September 1985 by the
P 8631 Monolift pump which was installed to 4%.8m. Dischzrge
was measured by 23 litre bucket '
(2 307 vencten w fizchargs was
the lsvel af zccocur n Sttt KL 50 elezciri
contact gaucge.
Teet datz and results are summarised belouw:
Test sut ¢ ou | s p Duration Method
(m) | (m) [(a) (n°/n) | (min) | (n°/day)
1 4,75 25,1(2) 2;?3 2.8(3) 1440 161 7 Jecoh
E@S(q) Logan
Recovery| - - - (2.9)(5) 240 3.8 2 Theis recovsry

(1) below tac at 3.15m above ground level

—
45
St
N
vy
[w
3
[ 8

The water lzvel declined steadily for the first 109 minutas aof the

test when the discharge was constant at 3.8 m3/h; the data for

acob method

w

tha period 20 tc 100 minutes were znalysed by the

11-67



g . WATER QUALITY BOREHOLE NR:GMR—4Z2

The results of a chemical analysis using a Hach DR-EL/4 portable

laboratcocry are summarised helow:
Y

ca*t 0.52 meq/l
Mgt 0.32 '
il 0.04 "
4

c1” 1.5 "

EC 150 u.S/cm (temperature compensated)
T 16°¢

pH 6.1

si0, 160 mg/1
Fe < 0.05 "
ﬂoz' 24 "
Fo 0.55 "
Turbidity 10 FTUY
Cclquf 25 APHA

10 . CONGLUSIONS AKND RECOMENDATIONS

The chemical quality of the water is goocd for drinking and domestic
use; however, the shallow water table (at 4.5m) could easily be
affected by nearby latrines and care should be taken to boil the

water cefore drinking.

The bDorshole is suitable for enuipping with & mechanically-driven

GWR/HG-05(6/6) 11-68 Page 6 aof 6
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- GROUNDWATER RESEARCH DEPARTMENT-HATIGMAL WATER ﬁEg\DURCES INSTITUTE

' COMPLETION REPORT-BOREHOLE NR.GWR-5/1

1, GENERAL/SUMMARY

Research Projecl T -
Stﬁle T Niger National Data Bank  Nr. <

Local Govi. Area ¢ Minna River Basin H

Location t Upper Niger RBRDA Compound, Minna

Map Sheet Nr. s 164 Sector tsy

Longitude $ 06° 28' € Lalitude $09° 41' N

Rig : Halco VB66 Rig on site *31/10-19/11/85
Depth drilted t 70.0m Drilling method ¢ Air,OHH 5.4=70.0m
Screen installed ¢ None

Reference Pdn& ¢ Ground level Open hole $5.4 = 70.0m
Elevation Ref. Pt. 3 7 Source elev. datc T -

SWL (date) ¢ 4.7m gl EC (date) ¢ 240 u.5/cm

(14/11/85) - (14/11/85)

2 , OBJECTIVES

The borehole was drilled at the reguest of the Upper MNiger River
8asin and Rural Develooment Authority to supply waster for their
compound at Minna. It was drilled near to the site recommended
by a resistivity survey conducted by ABU in 1983 - the actual

site, at VES 9, was inaccescsible.

GWR/HM - 0% {1/6) 11-70 page 1 of 6.



3.

PROGRAMME _CF OPERATIONS

BQREHOQLE NR: GWR-5/1

Neo | Operation (s) Date
o
i
1 § Drilled with 44" tricone bit to 6m by air flush, and reamed 31/10/85
out with 74" bit
2 6m of &" steal czsing to 5.4m znd s=aled annular 1/11
b cement grout
3 Drilled with 5&" DHH bit to 70.0m 4 - 7/11
4 Well cdevelopment by airlift 7/11
5 Geophysical logging from 69m (E-log, gamma and caliper) 8/11
& Pumping and bailing tests, and chemical analysis 14/11

GWEIHG-032(2/6)

11-71
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L ., LITHOLOGY AND AQUIFERS BOREHOLE NR:GwR-5/1
Depth{m) Thickness ; , Hydroge ological
- Interpreted Lithology Characteristics
From To (m)

Lateritic Layegq 0 = 2.5m|(2.5m)

0 Z.5 2.5 Dark btrown, pocorly scrted sard with
clayey concretions

Weatherted Basement Complek 2.5 = 4.7m (2.2m)

2.5 4,7 2.2 Dark brown, grading down to light Show of water
brown and of f-white, micaceous sand; at 2.7m
clayey with some guartz gravel

Frzsh Basement [Complex 4.|7 = 70.0m (65.3m)

4.7 70.0 65.3 Granite. Ffracture zones to 13.2m, at SYL 4.8m

(1D) 23.5m, from 36.0 to 46.4m and at 67m {Water occurrance

GWR/HG-05(3/6)

11-72
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5. SAMPLING /AIRLIFT TESTS DURING DRILLING BOREHOLE NR: G‘w’R—5/1

None

6. WELL DESIGN

6" steel casing to S5.4m. Annular space between casing and 7§"

hole infilled with cement grout. Open hole S.4 to 70.0m (64.6m)

7. WELL DEVELOPMENT

2 hours of airlifting

G'WR/HG-05{4/5) Page 4 of 6
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8 , PUMPING TESTS BOREHOLE NR: GWR=5/1

An attempt was made to carry out a pumping test with the Monolift

P 631 test pump installed to 50m. However, the discharge = measured
as 8.9 m3/h by timing the filling up a 25 litre bucket - was surging
and, because of concern over the build—-up of back pressure on the
pump when the valve was closed on the discharge line to try to

create a smoother flow, the test was abandoned.

A test by bailer was then carried out. The volume of tha bailer was
about 38 litres but because it was about half émpty by the time it
was removed from the borehole the net withdrawal of water was assumed

to be about 15 litres per strokee.

The test was run for 45 minutes, during which time the bailer was
pulled 78 times from the borehole - this indicates a discharge of

about 1.4 hz/h. The drawdown after 48 minutes was 10.4m (SWL 5.9m toc)

GWR/HG-05(5/6) Page 5 of 6
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9, WATER QUALITY BOREHOLE NR: GWR-5/1

Results of chemical analysis with Hach DR=-EL/4 portable laboratorys

catt 1.32 meqg/L
mgt* 1.34 " ' .
= 8. "
504 8.25
cL™ 2.68
€C 428 u.S5/cm (temperature compensated)
14.5 ©
Tq c
pH 6.82 h

10 .'CONCLUQONS.AND RECOMENDATIONS

The borehole taps about 65m of fresh Basement rock (granite) which

is fractured to 13.2m, at 23.5m, from 36.0 to 46.4m and at 67m.

Unfortunately, it could not be adequately tested because of limitationg
to the test pump. However, a yield of about 1.4 m3/h was obtained by
bailing which indicates that the borehole has some potential as a water
supply source. It is recommended that a proper test be carried out
using a small electrical submersible pump to enable a permanent pump

to be specified.,.

GWR/HG-05(B/6) 11-75 Page 6 of 6
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GROUNMWATE R RESEARCH DEFARTMENT-NATIONAL WATER RESOURCES INSTITUTE

 COMPLETION REPORT-BOREHOLE NR.GWR-6/1

1, GENERAL/SUMMARY

Research Project

Siate

s Niger National Data Bonic Nr. ¢
Local Govt. Area ¢ Lapai River Basin | t Upper Niger
Lacation ¢ Malle Farms (Nig) Ltd., 4.8km SW of Lapai
Map Sheet Nr. ! 185 Sector T su
Longitude + 06° 36' 13" £ Latitude t09° 00! 47" N
Rig ¢ Halco V866 Rig onsite t3-17/12/85
Depth drilied y 61.3m Drilling method $ 0-17.4m airflush
17.4=24.5m mudflush

Screen installed * 13.0-24.4m 24.5~61.3m DHH
Reference  Poinl H Cround level Open hole * 24,6 = 61.3m
Elevation Ref. Pt. { 145m Source elev. data ¢ 1:50 000 map
SWL (date) . 13.8m (15/12/85) g¢ - (date) s 250 u.s/cm

. (18/12/85)

2 , OBJECTIVES

To supply water for the Malle Farms (Nig) Ltd. farm near Lapai.

GWR/HG- 05 {1/6) 11=77 page 1 of 6.



3. PROGRAMME OF OPERATIONS BQREHOLE NR: GWR~6/1
Nr. Operation (s) Date
1 Instzllied C.74m of 6" conductor casing to 0.32m and drilled 1/12/85
with 432" tricone bit by air flush to 17.4nm - ,
2 | Because of caving changed te mud flush and continusd
drilling to 24.5m 4/12
3 Geephysical logging from 24m (E-log, gamma and caliper) 5/12
4 Reamed with 93" tricone bit by mud flush to 24.4m through 5 - 6/12
0.8m of 10" steel conductor casing
5 Installed 8" steel casing to 24.4m thraugh 10" conductor 6/12
casing
6 Drilled with 54" DHH from 24.4m to 61.3m (TD) 10 - 11/12
7 Geophysical logging from 60m (gamma and calipser only = 11/12
E~log not working)
8 Drilled with 7" tricone bit from 24.4 to 24.6m to provide 12/12
a seat for 6" PVC casing / screen string :
9 Instsllaed 6" PUC casing and scrsen to 24.6m and cravel pack 12 - 13/12
in annular sp=zce after 8" steel casing withdrauwn
13 Yell dasvelooment by bailing and airlift pumping 12 - 14/12
1 Pumning test my =2irlift, snd chemicul znalysis 15/92
s ’ 6.
GWR IHG-05{ 2/6G ) 11-78 Page 2" d
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Page 3 of 6.

* YR~
L LiTHOLOGY _AND _AQUIFERS NR: GUR-6/1
Depthim) Thickness ~ . Hydrogeological
- vep Interpreted Lithology Characteristics
From To {m]
Lateribtic Layed 0 - 2.0m (2.9m) ‘
o 2.0 7.0 Rzadish brown, loossly-cementaed
l=tsritic sand
Jeztheted Basement 2.0 -{22.8m (20.8m)
2.0 6.0 4.0 8rownish clay
6.0 7.8 1.8 Greyish brown, sandy clay
7.8 9.6 1.8 Greyish brown clayey sand, with some
quartz fragments
3.6 13.3 3.4 Greyish GSrouwn, szndy zand silty.clay
13.0 14.2 142 Loose sznd, coarse SWL gLl 13.8m
: A
1442 15.6 1.4 Black, sandy, silty clay
15,6 18.0 2.4 Brown sand with thin clayey layers ‘
18.0 20.8 2.8 Critty clay with guartz and rock AGuifer
fFragments (thickness 2.Cm)
2.8 22.5 1.7 Larsze rock / Souulders,
blocky, in w anrix
22.% 22.9 0.3 Sreyish clzyey sand
v
Fresh Sasement |22.8 ~ 61.3m (38.5m)
2z.8 651.3 38.5 Sasemant Complex rock, solid, no Impermeable
(10) discernable “ractures,
Appears to consist of dark granits
gneiss /migmatite



5. SAMPLING JAIRLIFT TESTS DURING_DRILLING BOREHOLE NR: GWR~6/1

None

6. ‘will DESIGN

Particle size analysis of formztion samales from 17 - 18m gave

i su H Y P 2 IE > T i . 1 23
following results: 010 0 SSmm, 50 22mm, DGD 1.36mm, UC 2.5
mostly coarse sand, much of the fines having bzen lost in the
\

sampling proccess.
A #" string of PVC casing and screen was installed te 24.6m -
casing to 13.0m, screen (1.0mm slots) 13.0 - 24.4m and a short
length of casing wrapped with inner tubes to form a segat from

24.4 to 24.6m. String was nct plugged, hole open below.

Gravel pack wes installed around the casinag/screen strings
2y s

—

a particle

5]

ize anzlysis cave the follcocwing results:

¥

013 1.2m10, DSG 8.7m, DGD 11,4mm, UC 9.5.

7o  WELL DEVELOPHENT

Consisted of bailing with a 4" bailer for 1% hours to clear
the hole of mud and mudcake, and airlift pumping (eductor 54m,
. airline 3Cm) for 3% hours. The water was very cleer after

2 hcurs of pumping.

WRIHG-05(476) 11-80 Page 4 of 6



8.

GWR/HG-05(5/ 6)

B AU BT T A

PUMPING TESTS BOREHOLE NR: CwR=6/1

¢ test was wcarried ocut by airlift - 4" eductcr pipes were

I>
je]
C
3
o
Fan
)

installed to 54m, and 13" airline toc 50m. ODischarge was measured
K ]
by timing the filling up of the 2.87 m~ weir tank, and 16 and 22 litre

puckets From ths gverflow (messursments of the hazd cuer

were zlso takan hut wzre
czlculations). ODOrzwdowun was messured

o]
b=
U]
<
ul
=
1]
a
i)
o
@]
[

tape which unfortunately was only 30.5m lcng - wate

this depth could not be measured.

Test data and results are summarised below:

ay (1) (1) : T
Test :;ujl_( Dl q i
i gL s 3 Duration 2 Method
e | (m) (m) (a) (m”/h) (min) | (m"/day)
- /=
. (2) 2)
1 (P) 13.8 33.4 qg.g ’ 2.5 4290 1.7 Jaceb
3.7 Logan
1(R) - - - (2.5) 140 ?

1 3

Motes: (1) below top of casing at gqround leve

.

(2} extrapolatsd to time 420 min




9. WATER QUALITY ' BOREHOLE NR : GUR=6/1

A chemical analysis using a Hach DR-EL/4 portable laboratory gave

the following results:

Ca 122 meq/L ’
Mg++ Ol72 "
36, 0.20 "
4
c1 0.01 m
£C 250 u.S/cm (temperature compensated)
o
T 15°C
Q
pH 7.7
510, 75 mg/L

10 » CONCLUSIONS AND RECOMEMNDATIONS

The only aquifsr ozcurs in the lower part of the wesathered Basement

-n

re

pte
m
¢
(24

{ fer thickneess about 9m); the h 3asement rock below is largely

cu

o]

o) =
Tenlle

imp

()
v
.

7
4 yield of 2.5 m~/h was obtained durinc 2 7 - hour pumping %test, and
the water quality is good far domestic puracses. The borehole is
suitable for supplying the domestic needs of the farm - it is suggested

that 3 permansnt pump be instzlled to about 40m.

GWR/HG-05{6/6) 11-82 Page 6 of &
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Groundwater Research Department — National Water Resources Institute

COMPLETION REPORT - BOREHOLE NR.GWR-7/1

1 General/Summary

Research Project : Niger State Water Board (NSWB)
State : Niger

National Data Bank Nr.

Local Govt. Area : Lavum

River Basin :

Location : Rural Health Centre, Kutigi

Map Sheet Nr. : 183 SHW

Longitude : 05 37 E

Latitude : 09 12 N

Rig : : Halco V888

Rig on Site : 28/1 - 12/3/86

Depth Drilled : 114.9m ’

Prilling Method : Mud circulation :
Screen Installed 0 17.1-20.1,40.2-45.9,54.6-57.6,100.5-103. 5m
Open Hole : None

Reference Point : Ground level

Elevation Ref. Pt. : 140m

Source Elev. Data : Polservice, 1879

SWL (Date) ‘ . 8.7m (27/2/88)

EC (Date) : 85 uS/em (1/3/88)

2 OBJECTIVES

The borehole was the first of a group of three proposed to
investigate the Nupe Sandstones Formation for the NSWB. The
intention was for 1t to drilled as deep as the drill pipes would
allow (270m) in order to obtain as complete a lithological - picture
of the formation as possible. Unfortunately, however, a leakage
from the mud swivel and blockages to the bit prevented the borehole
from being drilled any deeper than 114.9m. It was completed as a
piezometer with 4" PVC casing and screen.
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Borehole Nr.GWR-7/1

PROGRAMME OF OPERATIONS
Operation(s) Date

Drilled with 4 3/4" tricone bit by mudflush to 3/2/86
19m - drilling stopped by blockages to the bit

Installed 8" steel casing to 7m and drilled with 4-12/2
7 7/8" drag bit by mudflush to 114.9m. Mud swivel
started leaking at 38m and became so serious

that drilling could not continue beyond 114.9m

when bit probably became clogged

20 1/2 bags bentonite and 1 tub custom mud
used during drilling operations

Installation of 4" PVC casing and screen to 21/2

- 114.9m; 4 centralisers placed around screen
lengths, and ’gravel pack’ emplaced in annulus

Geophysical logging from 75m (SP-PR) and 27/2
72.5m (gamma) )
Well development by airlift to 82m 27/2
Pumping test and water chemistry analysis | 1/3
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Borehole Nr.GWR-7/1

4 LITHOLOGY AND AQUIFERS

Thick-—
ness (m)

Depth (m)

From To

Interpreted Lithology

l.ateritic Layer O — 8.8m (8.8m)}

0.0 0.9 0.9
0.9 3.2 2.3
3.2 5.2 2.0
5.2 8.8 3.6

Nupe Sandstones Formation

8.8 10.0 1.2
10.0 16.8 6.8
16.8 30.0 13.2
30.0 32.0 2.0
32.0 36.5 4.5
36. 5 44.3 7.8
44 .3 50.8 6.5
50. 8 53.0 2.2
53.0 63.9 10.9
63.9 66.4 2.5
66. 4 78 12
78 79 1

Rdsh brn, cly, fin-cse,
gtz sand

Rdsh brn, sdy clay

Rdsh brn, cly, gvly, cse
sand

Red/rdsh brn, yl with

mottled gy,
clay

slightly sdy

8.8 — 114.9m (106. 1m)

Lt brn, red off wh,
slightly sdy, slty clay
Lt brn/brn/red yl/

off wh, med-cse, very
gvly sand with ¢l bands
Lt brn/brn/rdsh brn/
ppl/mottled gy/off wh,
3lightly gvly, sdy, slty
clay ’
Lt brn,
sand
Lt brn/brn/rdsh brn/

yvl, sdy clay, becoming
more sdy with depth

Lt brn/brn/off wh,

cly, gvly, med-cse,
sub-ang/ang, gtz sand

Lt brn/brn/off wh/mottled

cly, med-cse

gy, slightly sdy, slty
clay

Lt brn/brn/rdsh brn/
off wh/8y, cly,

med—-cse sand

Dk gy/gyv/rdsh brn,
plastic and sticky,
slightly sdy clay with
ferrug nodules

Lt brn/dk gy/gy,

cly (indurated cl), cse,

sub-ang, gtz sand
Dk gy/gy, plastic and
sticky, slightly sdy,

slty clay with clst
bands
Dk gy/gnsh,

cse,

med -
sand

cly,
sub~ang/ang,

I11-86

Hydrogeological
Characteristics

SWL 8.7m gl

Aquifer

Aquifer

Aquifer

Agquifer

Aguifer

Possible
aquifer



Borehole Nr.GWR-7/1

79 82 3 - Dk gy/gnsh, plastic and
- sticky, slightly sdy clay
with c¢lst and ferrug
nodules .
82 86 4 " Dk gy/gysh brn, sdy,
slty clay with clst bands
86 88 2 Gy, med-cse, sub-ang/ang, Possible
cly sand aquifer
88 93 5 " Dk gy/g8y, sdy clay
with med-cse sdy bands
93 35 2 Dk gy/gysh brn, med- Possible
cse, sub-ang/ang, agquifer
cly sand
Dk gy/gysh/dk brn/
rdsh brn, med-cse, sub-
ang/ang, cly sand
Dk gy/1lt gy/gnsh/ Possible
~brnsh, med-cse, sub- aquifer
ang/ang, cly sand
104 114.9 11 . Dk gy/1t gy/brnsh/
(TD) - ylsh, sdy, slty clay
: with cse sd bands

95 100

(973

100 104

IS

5 SAMPLING/AIRLIFT TESTS DURING DRILLING

None

6 WELL DESIGN

The following string of 4" PVC casing and screen (0.5mm slots) was
installed:

3 x 5.7m lengths casing 0.0- 17.1m

1 x 3.0m length screen 17.1- 20.1m + centraliser
1 x 3.0m - " casing 20.1- 23.1m

3 x 5.7m lengths " 23.1- 40.2m

1 x 5.7m length screen 40.2- 45.9m + centraliser
1 x 3.0m " casing 45.9- 48.9m

1 x 5.7m " " 48.9- 54.6m

1 x 3.0m " screen 54.6- 57.6m + centraliser
7 x 5.7m lenghts casing 57.6- 97.5m

1 x 3.0m length ! 97.5-100.5m

1 x 3.0m " screen 100.5-103.5m + centraliser
2 x 5.7m lengths casing 103.5-114.Sm

A ’gravel pack’ was emplaced in the annulus - the results of a

particle size analysis are as follows:

D10 = 0.38mm, D5BOC = O.74mm, D6C = O.88mm, ugc = 2.3
sand) .

N (69% coarse

Onfortunately no plug was placed in the bottom of the casing, and
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Borehole Nr.GHWHR-7/1

sand from the ’gravel pack’ and formation backfilled the borehole to
a depth of about 75m.

7 WELL DEVELOPMENT

The borehole was developed by airlift to 82m for 5 hours 40 minutes.

8 PUMPING TESTS

The borehole was tested using the C32 P301 BC pump provided by Mono
as an alternative to the larger P831 pump previously supplied. The
pump was installed to 46m. :

Discharge was measured by timing the filling up of a bucket of known
volume. Water level could not be measured because there was
insufficient annular space between the casing (103mm id) and the
pump column pipe (65mm) for an electric contact probe to enter.
However, water level measurements were made in two nearby dug wells
(80 and 100m distant) during the test.

The‘fest was run for 660 minutes and the yield was 3.1 m3/h
(weighted average). There was no decline in the water levels of the
dug wells.

9 WATER QUALITY

The results of a chemical analysis using a Hach DR-EL/4 portable
laboratory are given below:

calcium 0.62 meqg/1
magnesium ~ 0.30 "
bicarbonate 0.38

sulphate 0.10

chloride 1.27 .
EC 85 uS/cm {temp. compensated)
water temp. 17 degrees C
pH " 6.25

silica >50 mg,/1
total iron < 0.05 "
nitrate 8.4

fluoride 0.3
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Borehole Nr.GWR-7/1

10 CONCLUSIONS AND RECOMMENDATIONS

The Nupe Sandstones Formation to the depth drilled (114.8m) cons¥sts
of two mailn horizons:

{a) brownish, silty clays with significant layvers of clayey,
sravelly sands, to 53m;

{b) greyish, silty clays with a few thin clayey sand layers,
below 53m; ferruginous nodules occur in places.

The main aquifer layers occur in the upper horizon, although
permeability is probably relatively low due to the clayey content of
the sands.

The borehole provided the first opportunity for the staff to work in
a thick,sedimentary formation. Unfortunately some mistakes were
made:

- geophysical logging was not carried out immediately after the
completion of drilling, and screen settings were estimated on
the basis of cutting sample descriptions and drilling data
alone. Logging was not done until after the. installation of
casing and screen, and showed that some screen lenghts missed
the sand layers intended to be tapped (this is , probably a
major reason why the NSWB has reported so many failures in
the Nupe Sandstones);

- a plug was not placed in the bottom of the casing/screen

’ string, with the result that sand from the ’gravel pack’ and
formation backfilled the borehole tc 75m.

Learning from mistakes is an effective way of training, and 1t 1s
hoped that the staff will heed the lessons gained from the
experience of drilling this borehole. f

The borehole will be used as a piezometer for the test well +to be
drilled at the site at a later date.
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Groundwater Research Department — National Water Resources Institute

COMPLETION REPORT - BOREHOLE NR.GHWR-8/1 ‘o

1 General/Summary

Research Project =

State : Kaduna

National Data Bank Nr.

Local Govt. Area : Kachia

River Basin :

Location : 8t.Gerard’s Hospital, Kaduna South
Map Sheet Nr. : 144 NE '

Longitude : 07 25 15 E -

Latitude : 10 28 02 N

Rig : Haleco VY888

Rig on Site : 12-27/3/88

Depth Drilled : 73.3m )

Drilling Method : Air flush + some foam
Screen Installed 1 .12.9-24.3m -

Open Hole 1 24.5-73.3m -

Reference Point : Ground level

Elevation Ref. Pt. : 815m

Source Elev. Data ' : 1: 50,000 map

SWL (Date) : 6.70m (26/3/88)

EC (Date) . : 105 uS/cm (27/3/88)

2 OBJECTIVES

To provide an independent supply for St.Gerard’s Hospital which has
hbeen facing severe water shortages for some time.
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Borehole Nr.GWR-8/1

3

Nr.

1

PROGRAMME OF OPERATIONS
Opération(s)

Drilled with 4 3/4" tricone bit by air and
some foam to 21.0m

Reamed with 9 5/8" tricone bit to 21.0m,
and installed 8" steel casing to 20.8m

Drilled with 7 7/8" tricone bit from 21.0 to
24.5m

Drilled with &5 7/8" DHH from 24.5 to 73.3m
Geophysical logging from 72m (E-log, gamma
and caliper) - resistivity log did not respond

correctly

Installation of 8" PVC casing and screen to
24.5m

Well development by bailing and airlift jetting
Emplacement of cement seal in annulus to 10m

Pumping test and water chemistry analysis

Date

13/3/88
14/3

15 & 17/3
17/3

18/3

18/3

18-21 & 24/3
24/3

26-27/3



Borehole Nr.GHR-8/1

4 LITHOLOGY AND AQUIFERS

Depth (m)
From - To

Laterite O — 8m (8m)

0.0 5.0 6.

Weathered Basement 8 - 24.

8 12 4’
12 17 5
17 19.3 2.
19.3 23.2 3!
23.2 24.0 0.
Fresh Basement 24.0
24.0 26.0 2.
26.0 26. 4 0.
26.4 53.0 28.
53.0 55.0 2.
55.0 73.3 18,

(TD)

WO O

Thick-
ness (m)

0

Interpreted lLithology

Reddish brown,
clay with sandy
and pebbly lenses
Reddish brown, clayey
sand

silty

Om (16m)

Greyish brown/brownish
clayey sand

Brown, medium grained
sand :
Brown, medium grained,

clyey sand with
whitish gravel

Blocks of decomposed
Basement rock in
clayey sand and
gravel matrix
Fracture in weathered
rock '

~ 73.3m (49.3m)

Granite
Fractures
Granite
Fractures
Granite
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5 SAMPLING/AIRLIFT TESTS DURING DRILLING

None

6 WELL DESIGN

A 8" PVC string of casing and screen {(1.0mm slots) was installed ag
follows:

1 x 1.5m length casing 0.0 — 1.5m
2 x 5.7m lengths " 1.5 - 12.9m
2 x 5.7m " screen 12.9 - 24.3m
1 x 0.2m length casing 24.3 - 24.5m

The bottom short length of casing was wrapped around with inner
tubes to form a seal against the inflow of the ’‘gravel pack’ around
the screen above to the open 5 7/8" hole below — the base of the
casing was left open. ’

The ’gravel pack’ consisted of gravel at the base and sand above -
the results of a particle size analysis on the sand are given below:

D10 = 0.31lmm, DBQ = 0.83mm, D60 = 1.10mm, UC = 3.5 (48% coarse sand,
25% medium sand).

After well development the top. 10m of the annulus was filled with a
cement mixture to form a sanitary seal against any contamination
from nearby septic tanks.

7 WELL DEVELOPMENT

The borehole was developed by bailing, and by airlift Jjetting for 5
hours.
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8 PUMPING TESTS

A pumping test was carried out using the €32 P301 BC Mono pump
installed to 43m. Discharge was measured by timing the filling up
of a 212 litre drum, and water level by an Ott KL50 electric contact
gauge.

Test data and results are summarised below:

Test SWL DWL s Q Duration T Method
(m) (m) (m) (m3/h) (min) (m2/day)
Pumping 6.70 23.60 16.380 7.20 1440 ° . 12.5 Logan
) 15.8 Jacob
Recovery 120 26.4 Theis
recovery

Notes: (a) water levels measured from +top of casing at ground
level ' )
{b) discharge is weighted average

Gobd data plots were obtained for both the pumping and recovery
periods - a median transmissivity of 21 m2/day 1is thought to be
plausible.

After the first 6 :or 7 hours of pumping the water was clear and
sand-free. :

S WATER QUALITY

The results of a chemical analysis using a  Hach DR-EL/4 poftable
laboratory are given below:

calcium 0.539 meqg/l

magnesium 0.14 . "

sulphate 0.086

chloride 0.23 "

EC : 100 u3/cm (temp. compensated)
water temp. 28 degrees C '
pH 7.3

gsilica 45 mg/1

total iron Q.05 "

nitrate 10.1

fluoride 0.04

Measurements of EC25 with two Kent conductivity meters averaged 105
us/cm.
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10 CONCLUSIONS AND RECOMMENDATIONS

The borehole taps 11.4m of the weathered zone aquifer (which is’well
fractured at its base), and 48.8m of the fresh Basement rock
(granite) which has fractures at 26.0 and 53.0m. Transmissivity is
accordingly relatively high (estimated at 21 mZ2/day).

The yield during a 24 hour pumping test was 7.2 m3/h ~ +this will
£fill +the hospital’s ground storage tank of 118 m3 capacity in Just
over 16 hours. It is understood that a full tank is sufficient for
about two days supply - thus the borehole is well able to satisfy
the hospital’s needs.

The water is of good chemical quality but the relatively high
nitrate content may indicate some bacterioclogical contamination from
nearby septic tanks - care should therefore be taken to boil the
water before drinking.
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