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REPORT . ON MINIPUITS IN THE GAMBIA

1. Introduction

Project: To ihstall two Minipuits in The Gambia.
'~ Modification of Project: Available hydrogeological and meteorological

information on The Gambia indicated that October was not the best time

" of year to:deepen wells as it was the end of the heaviest wet season for
four years when one would expect water levels io be at theif highest.
It was agfeed not to cancél an éppértunity of inspectihg local well
conditioﬁs.thfbughout The Gambia particularly as a consignment of
Minipuits had already arrived and a water sampling survey could be done
at the same timé. In the event, one of the Minipuits was installed

temporarily ian order to demonstrate construction and mode of émplacement.

<. The Minipuit and its installation

The Minipuit is basically ; 2-metre cylindrical section slotted fibreglass
casing 36 inches inside diameter consisting of two half-shells bo%ted together
wi£h nylon nuts and tolts and the nLeight of the cylinder may be increased by
bolting on blank cyl{ndrical extensions each of 1 metre in height. The walls
of the 2m. cylinder are perforated by vertical rows of slots 1.4mm in width,
this being the smallect feasible saw-cut size at present. A removable floor
can be wedged into position. Vhere a gravel pack is desirablie a slotted
2-metre cylindrical fibreglass section only 30 inches inside diameter may
be inserted into the screen section and the annulus gravel-packed. Alternatively,
this inner section may be 'telescoped' through the bottom of the outer scieen in

order to deepen an existing Minipuit well.

Trhe Minipuit screen is emplaced by (a) evcavating a pit as far as the
water table then (b) standing the 2-metre wellscreen in the bottom of the

pit and sinking it by digging out from inside and knocking it down with a



wooden baulk, continuing as deep as feasible. The cylindrical l-metre

fibreglass casing sections are then bolted on top until surface ground level

is reached, and the pit filled.

2+ _Trial installation of Minipuit

" The chosen 51te was at Sukuta (Kombo) schoo’, where a new well was te
be sunk, u51ng the Minipuit constructlon. The present school well a #—foot
concrete shaft is of typical Area Counc1l constructlon with three ?-foot
tall concrete rings, each of 3-feet internal diameter, emplaced in the bottom
- to make a concertric cencrete cylinder 6 feet high. Water therefore enters
only from the bottom. The existing school well has a rest water leQel of

4.00m. below ground level, and a total depth of 6.65m.

The new well was sunk and concrete-lined 4-feet in diameter to 1.5 feel

.below water table. The aquifer is a sandy clay freestanding when dug with

very low transmissibility; The well sinkers iried digzing inside the Minipuit
lowered to the bottom of the lined well but Fovnd it preferable to continue
digging at'B% ft. diameter. As the water level was high at the end of the %est
iwet season for four years it was decided to make a temporary installatien by
first digging a pit in the free-standing clay to some 2u below,water'level

and fﬁen lower the iinipuit into it, filling the resultant ahnulus with some

ef tae sand used o make the concrete. The annulus would only be filled some

2 feet to locate the base of the Finipuit and the temporary well finished off by
plac1ng a half-heizht concrete r ring (12 inches) on the flange at the top

of the Minipuit {weight distribution approx. 2 1lb. per inch of Minipuit
circumference) and keeping the whole structure eauldls-ant from the 4-foot
lining by means of wooden wedges. The Minipuit casing was found to have
exactly the same izternal dlaﬂeter as the concrete rings used in The Gambia.

Thus, in April, when the water table is at its lowest just before the rains
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commence in May,

the wedges and concrete ring may be removed, the Minipuit

taken out, the sand removed, and the Minipuit pPlus two 1m. extra slotted

) sections bolted and sunk another 2m. The annulus would then be finally
) filled in, preferably with beach sand but not with laterite or crushed shell

gravel, and topped with a triangular-sectioned fillet of concrete to protect

® the upper surface of the fibreglasé and fair it to the concrete 4-foot lining.
A baling test found that the water level in the well when depfesse_d by
o _ ' 1.5m. rose at the rate of 0.225n/hour. A report on a comparative test of
the old concrete ring séhobl wvell is awaited.
o
- 4, VellVSurveys
® A survey of existing village wells was organised in conjunction with
‘a water-sampling tour for the Hydrometeorological Services Unit, and with
the aid of one of the technical assistants to act as a guide, 61 well anc
o borehole sites were visited, surveyed and sampled. Particular attention
was taid to th~ state of the wells especially in the Basse area, said to
Be noted for the failure of the concrete ring well constructions on account
® of unconsolidated sands at water-table level.
Table 1 appended gives full data relating to all wells and boreholes
o
visited in this particular survey.
. Two separate days were spent in sampling and taking measurements in
° .
water supply boreholes in the Kombo district for the purpose of mineral
analysis, age-dating, and checking for any change in salinity with depth.
Table 2 summarjses the data obtained.
®
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Finally, a day was épenf travelling to, sampling and sﬁrveying all the
Gambian wells ard waterholes on the alluvial 'island' of Jinnak, these wells

and water holes all being in the villages of Kajata and Niji. Table 3 sets

out.the data obtained from this area.

P

5. The Minipuit Relative to The Gambia .

There afeffwg'types of wells enéonﬁteréd~in_ThgiGaﬁbia:
, : ,. . o

1. Old dug wells, uéually o§er 6 feet in diameter'aﬁd of.irfegular |
séction* which when caved in above the water tablé, are usually inhabited
by bats and therefore best abaﬁdoned. The bats, incidentally, will account
for the high nifrate content of the water, a phen§menon which the authors
of the Howard ﬁumphries report consider requires a geologica; investigation.
Where caving occurs only at, or below water table and the well 15 habitually
repeatedly re-dug, e.g. as at Sare Malang - a single Minipuit slotted section
should remedy the problem as concrete rings would be unstable on account of

their weight and would also exclude entry of water except from the bottom.

2. The concrete 4-foot standard Area Council lined shaft with three
3~foot concrete rings in the bottom. If made at the end of the dry season

~

they will lire out the upper part of the aquifer, and in any case water can

enter only from the bvottom.

(a) 1In the usual ciayey aquifer a Minipuit would make a more efficient
well and could screen a b-metre section of aquifer with one

slotted screen and two casing sections slotted.

(b) VWhere the clayey strata give w2y to unconsolidated sands when

the water table is reached, concrete rings are found to slip
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and/or collapse owing to their weight and here the light
fibreglass Minipuit could be used to full advantage. It would
not sink, and could be stayed to the 4-foot concrete shaft

by an upwafd extension of unslotted casing bolted on if necessary.

Minipuits'must not be used in any well where there are already

‘concrete. rings present.

'.'f'

(c)'IWhere the aquifer and superstrata are ent1re1y of alluvial sand
' ‘as in the rice island of Jlnnak wlth the water table only lm.
or so below the surface, the Minipuit would be used tc best
advantage of all. The dug water holes are shallow and repeatedly .
‘coiiapse. Concrete ring wells are found to fail,Apresumably
beé;use of.their instability in the unconsolidated sands, and in
any case will only admit water from the bottom in a circumstance

where, with a thin lens of fresh water overlying sea water it is

essential to abstract from the upper part of the water body only.

Upon the installation of a Minipuit outer acing in any of the cases

. cited above, if iine sanq shouid enter and silt up the well it will be
necessary to fit the inner 30-inch slotted cylinder‘and fill the resultant
annulus with a suitable gravel pack. Unfortunately there is no suitable
gravéi‘available in the Gambia as both laterite and crushed sea shells will
consolidate and should on no account be used for this purvose. A medium

silicecus o
to coarse gralneQ/be ch sand would serve, but none was seen on my visit.

As this gravel pack section can extend vertically for a maximum of 6
feet it can only be used on sites where a limited section of acguifer is
screened, any extension of the 6-foot outer slotted casing having to be

made up of blank units only. Gravel packs should not be necessary where

abstraction is by bucket.
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The_cost of the 2m. outer slotted Minipuit screen exactiy‘comparahle
to the standard three 2-ft. high cohcretg rings used in The Gambia, is
£195, including floor piates and locking bar. Each ﬁpward extension unit
of 1m. added to this costs £120.20. Comparative costings of a set of three

concrete rings and of the standard 4-foot concrete well lining per metre

run are awaited from The Gambia.

" 6. Recommendations ’g?'i{;f';'"

" The Minipult shculd be tried in cases where the current concrete ring
type of construction has been recorded as repeatedly failing, and the

following scheme of priorities is recommended:

1. One completely fibreglass well at Kajata on the rice island of Jimmak
in the. Lower Niumi. As the water table is only 1 metre below ground

.surface trere is at present enough Minipuit material in The Gambia to -

construct this. See Appendix.

2. One new well in the village of Sare Juley near Basse, with the usual
Area Council 4-foot concrete well lining to water table and one 2-metre
. _Minipuit screen (reinforced) below with the addition of one section of

"fibreglass casing to extend the screen up into the concrete.

3. Either one new village well at Kobotor near Basse with identical specification
to 2. above or re-digging the bottom of the existing failed concrete-ring
well and remaking screened section with Minipuit provided all of the

concrete rings can be primarily removed.

L, At Dinguiri, near Basse,. either four replacement new wells as 2. above

or remaking the bottom of the four failed concrete wells as in 3. atove.
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5. Similar replacement or refurbishing of failed concrete welis at Sare

Malang, Nyamanari and Kuntaur Fula Kunda.

6. There are known to be failed wells in the Wuli district but there was
no time to visit them as three river crossings were out of order.
Likewise an& other localities in which concrete ring wells are known
to fail repeatedly E,houl_d be investigated with a vie(.( to suitability
for Minipuit installation. L
To cover recdhmenéations é to 5 above, nine 2m ﬁinipﬁif écrééns ;ith

nine Im Minipuit blank casing extensions would be required at é total

cost of £2836.80 plus sea freight.

7. Conclusions

1. Where dug wells and concrete rings repeatedly fail, the Minipuit would
be likely io succeed. In any well deeper than 6 metres the currently-~
- used-4-foot concrete well lining should be made, with the Minipuit forming

the bottom section instead of the usual c¢ancrete rings

2. Minipuit scrcens will make a more efficient well thar concrete rings

and should preferentially be used although considerations of cost will

probably weigh against this.
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APPENDIX

Local Conditions ir The Gambia

On arrival in The Gambia thére was a U.S. Peace Corps Engineer, Mr. M.D.
N:Dnell, awaiting me in order to assist Qiﬁh and note details of thé Minipuit
installation. .As ; team of local well-diggers and transport were immediately
available, a start was made with the new school well at Sukuta. Once the
well was started, I wvas introducéd-to TheiHydrometeqrological Services gnit,
run by Mr;:John Halik, whose staff prqvided iﬁval@able info;mation coneerniég
:he'whgreaboufs §f well sites and water tabie éonditibng, etc. throuéhéut'
_‘Thé éambia. Vith the aid of one of the Unit's techn1ca1 assistants I was
-able to make a 700-m11e survey in 4 days in the course of which I was
fortunate to meet the Basse Area Council member responsible for village

yatér supplies, Mr. M.A. Sarr, who was able tb give details of particular
areas whére the concrete-ring méthod of well construction failed repeatedly.
As a consequence i’vas able to make comprehensive well surveys in the villages
of KObotér;Dinguiri and Sare Juley where well failures were causing considerable
local hardship, particularly at the latter (see Tab~. 1) where none of the
wells are near to the village and the water table is deeper than at any ¢f
the sites visited in The Gambia. Here, the only usable well out of three

(see Table 1) had well-head gear in very poor condition, there was only

0.5m. of water in the well, 33m. below grqund level, and thée well site was
some considerable distance from the village it was to serve. At Kobotor

it was only 18m. to what little water there was, and the well is in the
village, while the five wells at Dinguiri, all in and around this considerable
village and with water levels at around 3Cm. down, were all in a very'poor
state. It was hoped to visif the Wuli district on the north Bank but failure
of river ferries made this iqpracticable. A comprehensive well survey in

that area wculd seem advisable in view of reports of repeated well failure

there.
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Having received reports of failure of alluvial wells at Kajata on the
rice island of Jinnak before I lgft London, I made a point of visiting
these relatively inaccessible parts, as the terrain would seem ideal for
an ehtirely fibreglass well construction. Fortunately, I mét the Serfa

Landing Sonko at Essau whom I interested in the possibilities and he kindly

| agreed to'arrahge*guide and canoes for Wednesday 13th November, when the
tide wbuld'be sufficientl& high in the morning. With his help I Qas therefore
able to make alsurvey of ‘all the water holes'gnd wélis in the villages of
Kajata and Niji where some 500 people live and wofk; The results, in Table 3,.

‘show the urgent .need for a new well at Kajata.

As thé watér level on fhis sandbagk is some 3 feet telow ground lével‘it
is almost certainly controlled by sea level and there should be no undue
seasonal fluctuation, the only necessary precaution being to ensure that
the well does not go deep enough to encounter saline water. In the well
at Niji with 1.52m. of water, quality at the top is the same as at the

bottom - i.e. no trace of salinity.

Apart from these specialised areas, isolzted wolls such as the observotion
well at Sare Malang and Nyamanari are repo:ted to need frequent re-digging.
An urgent request for deepening of failing wells at Kuntaur Fula Kunda was
noted, which would seem to indicate some manner of well collapse as a shaft

in good condition should not fail immediately after a good wet season.

The exisfing fibreglass materials in The Gambia are stored in the moulding
shed in the rublic Works Department yard in Banjul. The Peace Corps engineer,
Mr. M.D. Duell, at present working with the Public Works Department engineers,
sas charge of these Minipuits and their accessories. The materials in The
Gambia comprise:

2 slotted outer screen sections each 2m in length, toth with floors

2 slotted inner screen secticns each 2m in length, both with floors
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5 slotted outer screen extensions, each 1m. in length

One of the outer screens (2m with floor) is at present installed in
Sukuta School new well and two of the flanged casing extensions should be

reserved for the completion of this well when the water level has fallen

sufficiently.

This will leave:
1 slotted outer screen section 2m in length with floor
2 slotted inner screen sections each 2m in'lgngth with floors

3 slotted outer screen extensions, each 1m in length

I have recommended that a new well entirely of fibreglass construction

be sunk at Kajata. This will require the'use of the remaining outer slotted
gcreen section (2m) plus one or two of the remaining outer screen extensions.
The total depth to which the well will be sunk will depend on the salinity
of the water at the bottom as well as upon the rest water level.

'Hr. Duell has supervised all work on the fibreglass installaiions so fur
‘done in The Gambia and has full instructions for fhe deepening of the
' Hinipuit well at Sukuta School when the time comes for this to be done.
In addition, Mr. Duell has details of the Minipuit construction required
at Kajata so that this can be put in hangd imm=ediately. One of the narrow
inner screens (2m) should be kept to deeper the Sukuta School well still

further if necessary in future while the other can be retained to deepen

the new Kajatz well should ever this be feasible.
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