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ODA WAT‘«‘R DEVELOPI';ENI‘ MISSION TO MAURITANIA, NOVEZLBER 1972
. ‘ Supplementary Hydrogeologlcal Report .

Introduction -

The following stems from a visit to Mauritania in November 1972 by three

members ‘of an ODA Mission sent’to investigate requests for aid in the water/livestock-f ’

jsector, and follows a previous report written at Dakar dated 28 November- 1972. It
expands the original section on 'Hydrogeology (general)' and comments in greater
detail upon the five projects for which aid has been requested by the Magrltanlap
Government in an undated document included in theAMission's originallreportﬁas
Appendix'1. Briefly, the five projects referred to are as follows.-‘.ﬂl ..‘ ‘

g

I Establlshment of wells 1n North-Vestern Maurltanla w1th

(a) a hydrogeologlcal survey to determlne s1tes wlth

greatest potential, and- ,?Eli’
[

(v) groundwater exp101tat10n by means of boreholes or}{
- shafts accordlng.to local condltlons S Sy
.11 The equlpment of two well—constructlon and malntenance unlts, based' .

e 7
. - on Nouadlbou and AkJoth. ' SIS '

T ) P
l

i III?'Est bllshment of nine pumped wells,;w1th large ylelds, 1n’south—
| ; 7 western’ Maurltanla, that- is . T T S
_— _.; (a ) drllllng and equlpment of five boreholes and>
\ .,»" (v) equipment of four ex1stlng boreholes ‘ ‘,27 ib ;{ l“\fﬁ,

IV iProv131on of’a moblle malntenanoe workshop for pumplng 1nstallatlons.j:{;~

L' Supply of ten Land Rovers, equlpped w1th two—way radios.’

It will be convenient to deal w1th1me proposed proﬁects 1n detall, in: the ,i,f l

order listed in the previous paragraph.

Project I - Survex,and prov1s1on of wells in hort}—West Haurltanln

Towns - communlcatlons - industry. This request concerns the area bounded to the
- east by the 15th Meridian, to the south by the 19th parallel to the west by the

Atlantic coast and to the north by the 1nternatlonal boundary with Rio de Oro.

The area is almost totally without roads except for the Nouakchott-Akjoujt road

which crosses the extreme south-east corner and off which there is a sand-track to

the village of Bennlchab. In the coastal area access is along the beach: -Just

-south of the RlO de Oro border runs the Federlk-Nouadlbou iron—ore railway. Vague !

tracks, running malnly north-south = are marked on some of the 1arger scale maps.




The iron-ore exporting port of Nouadibou'(formerly Port Etienne) is the. only
_magor town in-the area, which is situated on the eastern- s1de of the southern end
of the ‘Cape Blanc penins ular. The fishing industry here 1s assumlng maaor
proportlons, being mainly japanese owned and financedj . there is said to be a fish‘
' cannery, and numerous trawlers are based on the port. . 65 km north-east of Ncuadibou ‘

is the village of Bou Lanouar, alongside the railwaya \

Between'Nouadibbuuand‘Cape Timiris to the‘south'there'appear to be no major
"coastal settlements, but immediately south of the Cape lies Nouamghar, said to be _
an important fishing village. Just north of the -19th parallel lies the small 'q .3_fij
coastal v111age of El - MhalJrat. Towards the south—east corner of the area lies the - .
"{'\“ 1mportant' v111age of Bennlchab but within the 1nterlor 11e only nomadic settlements.

centered on the pr1nc1pa1 Oueds (occas1ona1 streams)

Topography.s The area is one of low rellef~ in the belt of country 1n1and from the¢ﬂ~
‘ coast’ helghts rarely exceed 40-60 ‘metres, but towards the north and north-vest o
elevatlons gradually rise to. around 160. metres. ~ The hlghest p01nt, 175 metres,_i t
. occurs on: the. Adam Blss1nne1n hllls, near the rallway at. longltude 15 31'W ~In ‘{.
the’ western and’ north—western part of the area are a .number of low rocky emlnences,
‘.~ but most of the area,_partlcularly towards the coast ‘cons1sts of silt or sand.l' Q}g;;f
Immedlately 1n1and from the coast are a number of . ‘sebkas or.fchottsfiiﬁe. salt  © )
‘marshes. 4 ' ' ‘ kir' o
% The area is crossed from south—west to north—east by two tracts of sand dunes
'Tthe southerly tract is known as Akchar and the northerly as Azefal._ They enclose. £~'~
the vale “of T131r1t. ‘North of Azefal, the reg;on of rocky emlnencesﬂés known

as'Tasiaste o o ' 4‘*;. N ‘ 3

Climate. Inland from the coast the climate is saharan; except'for the extreme
southeast corner mean annual ra1nfa11 is thought everywhere to be less than 100 mm -
‘.(Roussel 1968b) * Within the area there is one climatological station at Nouadlbou
i (nean annual ralnfall 31 mm), bordering the area to the south and east, the: stat;ons :
at Nouakchott,Akjoujt and Atar have recorded comparable figufes of 130, 102 and- 105 mm .
respectively. ~ Most of this rain occurs as strong showerslor storms during the: I

i

";months August-October.‘%‘

Temperatures normally reach thelr max1mum in May and June -~at Akgouat mean
'temperatures in respect of these months are recorded as 42°C and 41°C.  On the other
hand, the period November-February is relatively cool - average maximum temperatures‘

being 30 or a little more.

l

. Geology. A considerable amount of literature exists on the'stratigraghy‘and
structure of the atea and only a brief account'will be given here. Fundamentally,
'two groups -of rocks are present of w1de1y dlfferlng ages. The oldest - a suite

of ancient. Pre—Cambrlan granltes - 1ntruded by later pegmatltes and bas1c serpentlnes,

H
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' ‘ forms a mature basement complex wh_ich crops out in the Tasiast and north-east ','
Tiferchai regions; this complex extends westwards beneath a setond group.of much
younger (late Mesozoic and Tertlary) sedlments which abut against the granites to

the east and dip gently westviards towards the Atlantic Coast.

The sediments infill a dep051tlona1 basin the trend of which parallels the .
coast of Mauritania, its width -decreasing from 350-400 ¥m in the'extreme south of - ibﬁ*i
- the country. to 79—80 km at the northern border with:Spanish_territory; -The oldest"i;
.sediments - a sandy or sandy clayiseries.e encountered in boreholes are Mesozoic '
(Cretaceous or Jurassic) in-age, so that formations representatiVe'of’the post—.
Pre—Cambrlan - Pre—hes0201c period are mlss1ng, and nothing 1s known, of them in-- = -,

. thls area.
-

Abové the basal sandy clays lie beds of Eocene (Tertlary) age whlch ohOW a.<
.: westerly change in fac1es from 11ttoral Sands, borderlng the granlte basement
through llmestones to arglllaceous marls.a ‘At Bou Lanouar (along31de rallway,
75 km N, E. of Nouadlbou) the Eocene is composed of 135 metres of marls ‘and arglllaceous
“sands. - These beds do not crop “out within the area, being overlapped to the east
‘ "at.depth by the succeedlng Mlo—Pllocene Cont1nental Terminal formation. The latter -
i’,.: however does ‘Crop. out (see flgure 1) to form a broad belt of country extendlng frqm\\;

Tlers1oum in. the north to the Bennlchab area in the south—east and beyond.

. The Contlnental Termlnal cons1sts of multl-coloured»playey sandstones and
' \more-or-less argillaceous sands with some silts.F;‘There is a vesterly increase .
\in thickness of these beds: about- 1OO m have been proved at Bou Lanouar, 1ncreas1ng .

+to more than 300 m at Nouadlbou. '

K

\-

N The structure of the sedlmentary ba31n, although falrly well known in the south |
- of Mauritania, is more poorly defined in the North. ‘North oflatltude 19 30 N
the basal granlte complex seems’ to form a platform at a depth varylng between
100 and 200 m below surface and extending to about latidude 20 °30'. ‘ In this
zone the Continehtal Terminal. rests direotly{on the basement complexdi Farther_itg
. north, and west of meridian 16°30‘W there are'zones where the basement appears
.A’to have subs1ded poss1bly in response to sediment loading, at any rate the depth _"'l

. to. basement at Bou Lanouar is more than 600 metres and near Nouadlbou 4000m.

The Quaternary and Recent deposits which cover much of the area reflect
sedimentation resultlng from various marine transgress1ons, flood run-off from the
crystalline zones and wind action. Bordering the granite complex to the west is
a belt of fluviatile alluvium or rag, whilst towards ithe Atlantic c2ast old marine
alluvium is present. Overlying both and extending north-eastwards across the-
granites are the.wind-blown dune masses of Aze?al and Akchar. The total thlckness

of dune sands and the underlying alluvia appears to be of the order 30-60 m.

}



’  The coUrses of the principal 'Oueds' or occasionzl streams which carry"run-off
from theCrystalllne zone are llkely to .be underlaln by varylng thlcknesses of recent _

fluv1at11e alluv1um of varylng llthology.

hydrogeology

1. The granite basement complex. Limited’groundwater'may be present in
"‘weathered and flssured zones.‘A The depth of weathering depends~upon a
" number of local factors but seldom exceeds 20_m-(Roussel 1968a, p.jO).
‘Thus.the tnickness of the weathered zone is an important'factor controlling
' the amount of groundwater'in storage. With regard to basic rock, only ‘
large extrusions are likely to yield any water, since the numerous narrow
dykes are rarely weathered at the surface. Qualltatlvely, the nature B
" of the. groundwater depends upon the chemlcal characterlstlcs Of the
:local aqu1fer' and there are said to be w1de dlfferences in the_»

‘chemical .qualities of water from wells within short distances of each

- other. o

" In the Tlferchal reglons (15 54'W 21 10'N) Plote (unpubllsheﬁ reports, Q960)
‘ "congiders that the preferential weatherlng belleved to occur beneath the
: courses of. occa31onal streams and temporarlly flooded 'dayas' should - _ﬁ}TT
result in-local storoge of groundwater. ,.Dlsewhere in Tasiaét‘west of . -
'the 15th Lerldlan, llttle work has been done,: althOugh geophy31ca1 surveys
'are at present being made - ‘in the eastern reglon. In partlcular, nothlng
\f;f is known of groundwater condltlons in the granites beneath the superficial
: ,-dunes of Azefal. Slmllarly there is no knowledge of the groundaater o
4¥5. conditions in the granltes of that part of Tlalfﬁt west of the 15th Merldlan,_

" or where the granltes are overlaln by the ‘dunes of Akchar.“

vClose observatlon of ground condltlons allled to surface e}ectrlcal reslst1v1ty
’.technlques would seem llkely to afford the best’ 1nd1catlons of potentlal drilling
v51tes. Close geological control by drllllng would however be essentlal s
 to enaolercorreot interpretation of resistivity data:. However, it must be
- emphasised that large quantltles of groundwater are unllkely to be found
An these areas, and much of what 1ittle there is may be brackish or sallne.
For human supply, it would probably be necessary to rely upon traditional
- sources ‘e.g. shallow wells in the Oueds ('Ogols') or'rock cisterns -
(e Achgulges'), but as far as livestock aré concerned it must be remembered .
that camels, for which the area provides much pasturage, can tolerate
total dlssolved solids concentratlons of up to 6000 mg/l, and hunans can
drink the milk; the camel thus acts as a filter. Goats - an 1mportant .
source of protein - can also tolerate water with relatively hign mineral
concentrations. Initially, itwwouid,ﬁe_prudent to concentrate drilling o

efforts on sites recommended by Roussel (19688; pp 32-33).



y~

_.in age - encountered in the boreholes between 500 and 600 m are water

. bearing but not exploited - they prov1de a reserve,for the. groundwater .

~ N.,N.W. - S.5.E. trendlng belt of Varylng width between a. dry zone ‘at and.

2. The Pre-Q uaternary Sediments. - By contrast with the crystalline zones‘

- a good deal of information is avallable on the more vesterly areas

underlaln by mezoz01c or tertiary sediments. Two areas where substantlal

'bodleo of potable groundwater are known to exist in the Gontlnental
ZbTermlnal can immedlately be identifieds = they are around Bennichab,

: “in the south, where a number of wells have been drilled, and where“
-.reserves of potable groundwater have been estimated at 120 x pOs m3, and

"1n the north ground Bou Lanouar where water from a number of wells penetratlng

Continental Terminal and the underlying Eocene is piped to Nouadibou. 'ﬂt

Bou Lanouar the deepest sands - gither basal Tertiary or Upper Jurassic f;u

"is at present abstracted from Upper Eocene sands and the Cont1nenta1
.Termlnal. Further west at Nouadlbou, deep boreholes have proved a 31m11ar

~but very much thickened’ success1on, unfortunately no groundwater_data’

was apparently obtained from these bores. : P

.

Between the extreme south and extreme north of the aresa there is-a rise

~in the basement complex to between 100 and 200 m below surface and. the :-Tgff{;'
“Continental Terminal which rests on the granite is probably too thin to: X

form a useful aqulfer. At outcrop much of the formation 11es above the
:'saturated zone (awvay from the coast the water table may lie as low as
40 m below sea level, thus indicating eVaporatlve dlscharge) To the |
: west the groundwater generally becomes saline at depth SO that potable

'water in the Cont1nenta1 Termlnal 1s likely to be limited to an 111 deflned

'nnear outerop in ‘the east and a saline zone at depth in. the west. Between e
o ilatltudes 19 °30' and- 20°30'N the rlse in the basement. complex makes the

presence of substantlal bodies of. potable groundwater problematlcal,
although small supplies of bracklsh water suitable for camellne consumptlon

may be avallable locally. Since the grOundwater may - ‘be regarded as’

4 fos311, ‘abstraction Cannot be replaced; no appre01ab1e replenlshment from

v

rainfall is likely in this extremely arld -area. ' R

"Probably the most promising area for the exploltatlon of groundwater in

the Tertlary sediments is that which lies south and south-west of Bou Lanouar

towards the Baie de Levrier.

Detailed local groundwater studies have been made in the Bennichad region
by Gravost (1965) and at Bou Lanouar.by Putallaz (1962). '

-

[



3+ Quatérnary Sediments. Recent aIluvium in the beds of the principal Oueds
"is periodically recharged by brief surface flow resulting fron run-off
" from the crystalline areas.. This groundwater, although strictly limited
in quantlty, is commonly of good quallty and fit for human. consumptlon.g
. 1L1ttle, if any, of the surface flow reaches the sea)and is subsequently ' _
j:,f ‘accounted for by evaporation. Thus, in general the quality of this ii-ﬂﬂggﬁ
" superficial groundwater is likely to deteriorate downstream towards thé
. sea - recharge becomes’ less and evaporatlcn results in 1ncreas1ng '
',A'mlnerallsatlon._ -Exploitation is usually by means of shallow wells or .

‘ogols' which may or may not be usable all the year round.

'rfIf the, periodic run-off in the Oueds could.be retained or retarded by
... low earth barrafes, the water so 1mpounded would enhance recharge to a ih
- considerable ‘extent; this possibility combined perhaps w;th subsurface
':;barrages (clay puddle trenches) should. be examlned at’ sultable s1tes .
‘on -the ground. Surface’barrages have been constructed in the Akaouat N

' area, apparently with some success.

.fﬁLittle seems to be known about the possibility of groundwater within .
hthe dune-tracts cf Azefal and Akchar, but it seems pcss1b1e that some <:>j>‘

e s

N S ‘replenlshment mlght occur arcund and within 1nterdunary depress1ons, and - 1f

dthls poss1b111ty requlres investigation.

N S In the region of Nouamghar on the coast, the two dune—tracts.of Azefal

",'\;' ~{f and Akchar coalesce.. It is .believed limited.recharge here may give .

V\p~v=f‘At present exp101tat10n is by means of shallow wells vhich yleld potable
water<for varying periods after the rainy season; at other.times of
the year and vhen the ralns fail, water for the coastal flshlng v111ages
'.(e.g. Nouamghar, Rguiba, El Mhaigrat) has to be 1mported. \The feaslblllty

_of shallow groundwater exploitation by means of dra1n~trenches and .
. | .

collectlng chambers should be 1nvest1gated here. .;ﬁ-ﬁ

00sts of Prcaect 1 -according to Maurltanlans - Comment ’ =

f
/

The follow1ng sterllng costs assume an exchange rate of 6OOZCﬁA = £1..
10 wells (shafts) 50 m deep @ £250 per metre ij; £ :
(dizmeter not stated, but presumably 1.5 - 1.8 m) 125 000

(
Sedlmentary g
o

Zoneé 5 boreholes, depth 120 m, linings, screens, pumps etc.
(diameter again not stated, but presumably 12" or 126 916
thereabouts) _ O
S C o5 916"

Considering that it is apparently intended to drill the 5 boreholes with the’
Fa111ng rig which ‘the Maurltanlans hcpe to” inherit from the current IDA aid proaect,
. . t __j B

-

-6-

TN
~. /
A e

j rise to thin shallow groundwater bodies restlng on underlying salt water.. nf‘;'



" the costs of drllllng seem e::cess1ve even by local standards. The.costs of

d1gg1ng the 10 shafts are probably about right. The bores.couldvalmost certainly

~ be drilled by a British contractor for a lesser sum, and. thls aspect mlght be

',1nvest1gated. B . R __[ o o s , b ‘-3
L - o - g
( 40 trial bores, drilled with hght drlll : 013 333
Crystalllne included under 'equlpment' ‘ S Lo | '
Zone . ( GeOphy31ca1 research team - 3 months ‘ .f 10 000"
(Research) ( R ST
, ( Hydrogeolog1ca1 team - 6 months. ) . 15000 .
B I ST L 738 000
;\N . This sum does not include the cost of the dr111, or of an01111ary E .l;}‘
3 equlpment. Please see my remarks in a follow1ng paragraph. R _ .
.- , Lo £ SR
15 wells (shafts), depth 30 m . - 112 500 -

(presumably of dlamster 1e 5 = 1. 8 m)

Thls proaect would of course follow the survey.v. The c0st 1s probably

;'; about rlght.,

g

An01lllary tranSport for Falllng 1250 S rlg F;;~ fx;j»='g.i‘f “.f S };{ -
. 3'1._10 mw water tank wagon' - ?;F}'f.if o '?Al';'J“f;.\11'666
'fA2. 5 tomne transport CLeE S C 8333
L B N Radlo—equlpped Land Rover u“,:*j?,”ﬁ'.l e 4.000
\ .. 4. Light (alr—01rcu1atlon) dr111 Lo e o les . 200830
S 5. Mobile vorkshop for. llght dr111 T hv' © .8 333,
R -5 Compressor for drill \f:' ST L. 10000
o l f7. COmpressor Lorry - . KRR o S 8{333
- . J . . ..
) ' R . o1 500 .

The costs are high and appear to include 1mport charges imposed at Dakar by
'the Senegalese. If mater1a1 could be landed at Nouakchott (fa0111tles restrlcted
. to0 a number of 5—ton cranes on a pler) or more conveniently, at Nouadlbou where _
tport fac111t1es ex1st ‘I am sure a good deal could be. saved. Items 1, 2 and 3 ‘are  v

.":.requlred for use wlth the Failing Tig at present belng used. by IDA —.the rlg w111 be‘*ﬁli

presented to Maurltanla on conclus1on of the proaect, probably sometlme in 1974.
. -The’ remalnlng 1tems ‘would be used for the Tas1ast survey, and their cost ¢5uld.
.- usefully be 1ncluded in the estimate for crystalline zone research i.e. £38 OOO +

£47 496 = £85 496.
‘Total costs for the whole of the ‘first proaect are said to be 284 §50 OOO CFA
or £474 250 . /3 , '




2t -

Execution of crystalline zone survey - Recommendations
There appear to be four possibilities.-

(1) Simply to provide the sum requested and.allow the Mauritanians to'{
let contracts and organise the survey (in this case contracts would

- almost. certainly go to the French),
(2) Let a contract to appropriate British Consultants;

(3) A survey by IGS; o - o {5

(4) A combination of 2 and 3. above, with IGS actlng as remote supervisor

to operations in the field by consultants.

R . o {“
I consider that a proper ourvey of the crystalllne zone mlght usefully be

: combined with a’short survey of the lesser known areas of the sedlmentary zone

and of the pos31b1e superflclal aqu1fers along the coast.” Such a combined survey

-would be llkely to take 6-9 months. ~ Staff would need to consist of at least

4 Europeans plus a number of local labourers.A If suitable profess1ona1 counterpart-

staff are . avallable, training element could w1th advantage be 1ntroduced. Because

of the difficult terrain the team would have to be self-sufficient over long perlods "

and radio communication would be essential; loglstlcs would requlre careful study

_and organisation. . T : : B A~

Whilst I ‘cannot give any undertaklng that IGS could 1n fact undertake such a

~

\proaect (present commitments indicate that 1t could not) ‘the - follow1ng costs of

\an 1GS survey/drllllng party ‘are offered as a gulde. : {zi
. . - \ . k s ’ RN
. - . : Y, - s [y
Personnel : e o : SN I 4 RS
'Salaries: 1.PSO-hydrogeologist/geophysicist 270 days @ £22.59 = 5 100
' " 180 Rl fom 210 v @ £13.25 = 3 580 -

Plus 45% overheads = _3 892 £12 572

1 Vso drlver/camp manager/radlo operator for 270 days ~_fl1 000
1 drlller, for 6 months .26 weeks @ £200 per week'3:.5'200 o
"';{ Sub51stence for PSO & so 540 days @ £1o oo - 5400, &24 172
Alr fares, 5 @ &300\(1 superv1soryvv1s1t) R RE 500 81 500
Personnel Total . £25 672




Equipment

. Light drilling rig, air circulation, - . = . = Y

mounted on 4 x 4 Bedford : .;"1 e SR 15
Mr compressor, Lorry mounted: o _ 1f U IR 8
2 x Land Rovers, 109 pick-ups TR

fitted with 2-way radio - e - o Ly
2 x A1r conditioned traller caravans - S 'l': : 4
Misc. Camping equipment L S ._f‘; --’" | A;1
Dr1111ng tools, bore llnlngs, test pumplng eqUIPment _ ;‘ ; A‘ 10

. Surface Res1st1v1ty equlpment “,'_‘ o ":':f.tlu_ ;._ 1
“---Camp radlo receiver and transmltter :W :f:f :‘/’ | -

'.Shlpplng costs @] 64 ' '7“T7f ST i}f' A'-f"";. L f)- .2

£25 672

000

000

000
1000

500 -
000
000

000 -

670 £47 170

000 £48 170

CFuel. L

'::10¢ Contlngencles ‘ . I ceovLL T e X R P 4

817 £52 987

'~i0% annual rlse in. costw!'” SR ; B A; NS *_5

At 1974 prices;fstaff’and equipmgnfg'fTotal

G, U f.f/ :j-‘i:; i
el L oo e
L A . N

300 £58 287

; . \(<t.
‘ £83 959 -



Project II = Equipment of two well maintehahce.and:consfrUCfionfteams_‘7ff..f

TR R U S A
" The equipment of these units based within or near the Project I area will

be essential if the exploitation phase of Projeﬁt‘l is ‘carried out.’ There.

.are a number of exi ting wells and boreholes for the supply of both Nouadibou and

Akaoth so that: some sort of locally—based malntenance ‘organisation is de51rab1e

even at the present tlme. The 1mp1ementat10n of thls pro ject’ could of course

.follow Project I..

Unless I have misunderstood, there appear to be two errors in‘the table of :‘

. equipment on p.5 of the request document (Appendix 1). These are in reSpecf

of Land Rovers (total should read 6, not 7) and poste de radio (total should -

. read 6 not 9. Allow1ng for ‘these errors, the total cost, 'at Maurltanlan
" prices, of. this prOJect would be 62 350 000 CFA, or £103 916. L

Again, the .prices quoted are -about double UK. prlces, and I suspect that
costs could be substantlally lowered by supplylng UK material and shlpplng

dlrect to Mauritania.

’ ‘Progect III - Drllllng,and/or equlpment of nine hlgh-yleldlng boreholes in :;J%.K]qu'

‘l

South—West Hauritania

Thls request for 1mmed1ate aid has arlsen because of the failure of winter

;frains for the third successive year. The resultlng southerly mlgratlon of 11vestock,'

". herdsmen and their famllles has created a demand for water which’ the few exlstlng

" wells cannot cope with. Disaster is inevitable before the next’ ralny season, but "

' cohditions could be much alleviated and manyklives saved by provision of pumped

;boreholeS‘as reduested.- These bores would form part of a general rellef programme f‘

' ~and would also fit in with longer—term deve10pments planned for the area, which is-

.»generally south of Boutilimit. There would be no overlap wlth the IDA progect

at preoent being 1mplemented further east (north of Kaedl) but the Boullllmlt reglon ‘
does. lie within'a wider area considered in the 1971 IDA report (p.7).

The area 1s underlaln by Tertiary sedlments whlch include two, possibly three,'

“aquifers. . The detailed siting of the five new boreholes requested could be left

to the Madrltanlans and their advisers; the hydrogeology of this area is falrly

-well known. -

There appears to be some doubt whether 3 or 4 existing boreholes need to be
equipped; while the main request states '4', the breakdown of costs (p.6)
allows for only 3.. Assuming the true number to be 4, the total cost ©of equipping

4 boreholes would amount to 4 x 4 700 000 = 18 800 000 CFA or £31 333.

;
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<* " to (5 x 13 600 000, not 13 700 000 as stated) 68 000 000 CFA, or £113 333. :,}
The total cost for the whole of Project -IIT thus amounts to £144 666.

The total cost of drilling and equipping the five newv bores would_amOunt

Once agaln, these are local prices, and execution of all or part of the .
vork by a British Contractor should result in much lower expenditure. However,
‘as has been emphaslsed in the main body of the MlsSlon s report, this project, to
be effectlve, requires irmediate 1mplementat10n. Attention is also drawn there
uto.the order of priorities in Mauritanian eyes as between Projects I and III.

~ -

Project IV - A mobile UOIK“”up for maintaining deep,borehole_pumping installatiohs :

The Maurltanlan Government ev1dent1y foresees the; need to create spe01a1
-'malntenance fa0111t1es for deep borehole pumps and- an01111ary equlpment, w1th
spe01allst staff. This workshop would presumably be equlpped to undertake maaor
repalrs beyond the capablllty .of the local 'Brlgades ."’ ’ s ‘

-The cost is.stated to be 7 000 QOQ CFA:orly11“666,.

Lo Projgct V - Llscellaneous egyxpment s _t ' o . "" ; 4 o : ‘.;._ NS

S

AT The Maurltanlans insist that any radlo equlpment supplled should be of Racal
j'. . manufacture. There is an obv1ous need in thls desert cOuntry where road or
A 'telephone communications may not ex1st to equlp vehlcles wlth two—way radlo

n-both for control and safety purposes.

2. . I have no 1nformat10n as to how badly:these_véhiclesvare needed.
N . . - ‘ i ‘\,:"

‘ Note on port facflities in Mauritania

S

The only harbour affording port facilitiesland shelter'is Nouadibou (formerly  °
Port Etienne) which exists mainly for exporting iron ore brought hy rail from the
mines at F'derick (Fort Gouraud). There are no roads connecting Nouadibou with . -
the renainder of the country but there areide sert. tracfs-suitable only for four .

,wheel drlve vehlcles. . Mobile equlpment - land rovers, lorries, drilling rlgs etc -‘;.

::1nuended for work 1n the Taslast area’ could w1th advantage be 1anded at houadlbou.'

Materlal 1ntended for use in the s0uthern half of the country mlght be lﬂndedi
”;'at Nouakchott but fa0111t1es are restricted to.a number of (approx1mately) .
5 ton cranes on zn unsheltered pier, where there is domnmonly a ground swell and
fresh winds. Unfavourable weather or sea conditions might cause lengthy delays
in unloading. It is'therefore suggested that.df the quantities of vehicles and
"« Amaterial warrant it,'an approach might be made to the Ministry of.Defence with

+ a view to shipment and landing by beach 1andingfvesse1:for which conditions are

? ideal.i.
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