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SUBlTECT: Soma]ia Comprehensive Groundwater Deve~opment Project, 
(61'9-0104 ) 

r. Problem: ~our approvaJ! is r~quil'cd to execute a grant of $1,000,000 
from FAA Gect:i,on lolt(d funds (Populat±on and Health) to the Government 
of Somalia. (GSDR) for the Compre'1ens i ve Gr'oundwater Proj ect and to .. 
authorize a life of project ' funding of $13,000,000 from both FAA Section'::~" 
104(c} funds and FAA Section 1Q3 fun&s. ' 

II. Dis cus f.:ion : 

IA. Project ' Description: The goal of the project is to strengthen 
t.he capability of the Hater Develpment Agency of the Government of 
Somalia to design and implement a national water resource development 
p Or,n~! I . The project will assist in the collection of adequate national 

" ~ V (j !v le.'C; :i c , econul:lic and so e ial data and will provide technicalI 

;I,::;sistance and corrunodities for a production drilling program. Data 
' f' ,] ~ cct. ·,d unde r the project will enable the National Water Committee 

(N \{C,) to establish criteria and set priorities for a rational approach 
' 0 nationaJ. water resource development.• 

'l.'he I'Jater Development Agency (HDA) of the Ministry of MinE'rals and ;·Jater 
Hr.:soul'ces (t'l~1\oJB) will be responsible f or dr:LHing appr oximately one 
hund!:.ssLang f ifty wells for domestic and livestock use under the 
product:i.on drilling component of the nroject. 

'! It i.s project is closely J!inked to two other AJJD projects -- Central Range
l nds Development, approved by the A/AID on August 14, 1979, and the Bey 
Region Project scheduled for early FY 80 approval'. The Groundwater Project 
wiU install the wells needed f or these projects in addition to providing 
thirty five to fifty rural wells in the Central region of the country. 

The Government of Somalia has expressed its co~nitment to the project by 
vcstin~ the National I{ater Corrullittee ,'rith the authority to ma.l<.e decisions 
conc'r,." .1ine; water resource development in Somalia. 

To provide an integrated, ratiollal approach 0 water ,resource development, 
the project contains the following components: 

http:product:i.on


Technical Assistance 
Training 
Commodities 
Other 
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1. 

This component ~f the project is designed to define more 
p ecisely the availability of groundwater, both nationally and l1egional]iY,', 
to enoure efficient use of the resource. Existing data will be analy,zed 
and hydrogeologic maps will be prepared. ~dditiona] data wil] be col
lected and geophysical tests ' will be p~rfonned. An estimated forty ex
ploratory wells Hill be drilled to provide information on loca"tiion, 
yield and quality of the acqujfera.

\ . 

2. 

Systems ,-rill be established for data coil.lection and anaJ:ysis, 
logistical supply, equipment management and improved financial management. 
AID will cooperate closely with the Federal Republic of Germany under 
their project with ~ffiA to strengthen the logistical supply capability and 
the equipment and financial management. of the iristitutions. 'TIraining will 
be provided through a combination of on-the-job training, intensive 
technica1 seminars and limited participant training. 

3. Exploitation Program 

This phase of the project will concentrate on implementins 
the decisionn of the ~r..lC based on the initial data collected on the 
location, yield and quality of the: acquifers. It is estimated that the 
prO(;rlUn will provide the required 32 livestock wells for the Central 
Ranc;elnnds Project; 10 livestock wells for the Northern Rangelands 1 I ' j ed ; 
24 livestock wells and 36 rural vTells for the Bay Region De-/dopmp ' l" 
Project; and 35-50 additional ~tu'al wells resulting in app~: x i! l.. dy 200, 
000 people having access to more and better quality .,ater. In certain 
areas of the cow1try YThere well drilling is not feasi'ole, dug wells or 
surface water development will be undertaken. 

4. Ongoing data collection 

To further refine the hydrogeologic data base, the c1rillin 
teams will be given the capability and the responsibility to collect 
geophysical data fr~l)m the wells they drill. Water samples will be 
continuously collected and sent for anal!ysis at regional and central 
water quality labs. 

B. 	 Financial Summary 
(in thousands) 

1st Project Year Life of Project 
Capital 100 506 

650 5,h21 
100 607 
150 3,999 

2 461 
Tot~ $1,000 $13:000 
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The GSDR wil[ contribute $1~,965,000 (approximately 26% of total project 
costs) to the ~roject to nelp finance the costs of salaries, operating 
expenses and local costs. 

Of the total amount to be authorized for the project, $6.6 million wi~~ 
be allotted from the functional account for Population and Health (FAA 
Section 104(c) and $6.4 million will be allotted from the fuhctdonal 
account for Agriculture, Rural Development and Nutrition (FAA Section 
103) .' 

C. Sodo-Economic, Technical and Efiv;ironmental :Jescription: 

1. ~he project has been judged to be 
socially sclund. It is designed to have a positive impact on the nomadic 
population by increasing the availability of potable water in areas of 
most urgcnt need. Homen will directly benefit from the project due to 
the reduced time and labor that will be needed to fetch and carry water, 
As major beneficiaries, women will be encouraged to participate in 
discussions with the representatives of the regional \-later Development 
Agency to determine the location of wells, 

2. Economic Feasibility: Cost effectiveness is the best 
indicator of the economic feasibility of the project. If the 
Comprehensive Groundwater Project were not undertaken, water resource 
development would be the responsibility of 'ndividual water develop!:J en 
units in each of the AID financed projects, Over $1. 5 million is sav ci 
by providing the 102 "Tells required: under the Bay Region and Centrnl 
Rangelands Proj ect through this proj ect . Increased livestock !1roduct. iOlr 
will also result from the rangc management programs based on grounduater 
use as 0. ' C1 itica.1! mechanism for controlling and optimizing range 
utilization. There are significant non quantifiable benefits including 
imprqyed health from 0. reduction in water borne diseases, protection 
against drought related livestock losses, a r~duction L~ time and effort 
spent fetching water, and the improved delivery of social services result 
ing from the aggregation of people within a ten mile radius of the 
water points. 

3. Technical Analysis: The REDSO/EA engineer has advised 
that the project is technically sound and the requirements of 611(0.) 
and 611(b) have been met. 

4. Environmental Analysis: The environmental profile of 
Somalia, undertaken during OctoDer, Hovember and December 1978, identified 
environmental issues in water resource development. The Project hevic\; 
Meeting held on July 31, 1979 confirmed the positive dete11nination of t he 
Initial Environmental Examination that an Environmental Assessment (Eft.) 
was necessary. In accordance with the requirements of AID 1egulation 16, 
copies of the PID and the lEE '....ere circuJ:ated to interested govcrnmen 
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agencies on July 13, 1919 with a request for comments to be received with
in thirty days. No comments have been received An Environmental 
Assessment was prepared and considered in the final design stage o~ the 
project. 

D•. Implementation: . The Project Paper proposes to use host country 
contracting ?rocedures as the appropriate mode for contracting U.S. 
technfcal assistance. The primary GSDR agency responsible f. r'irnplement
ine l}ll aspects of the proj ect will be the I'Tater Development Agency. 
The WDA has demonstrated a capability to undertake host country con
tracting by managing numerous contracts wi tli botli loca ana forei sn 
suppliers. Successful implementation of the project will also depend O~ 
the activities of the National Water Committe~, supported by the information 
and -technical assistance provided \Ulder the pro,ject. 

E. Committee Action and Congressional Apprisement: The Africa 
Bureau Executive Committee for Project Review (ECPR) met on Allgust 9, 1.979 
and was chaired by the Deputy Assistant Administrator for Africa. 'llfJ.e 
ECPR recommended that the project proceed to authorization. 

f11hi s project was not included in the annual Congressional Presentation 
for F'Y 1979,thus, an Advice to Congress of $1,000,000 in F'Y 1979 was 
for~arded on August 31, 1979. The fifteen day wai ting period noti fyi. g 
for intended obligat ion will expire on Sept mber 15, 1979. The Pro.j e t 
Paper recommends, and the authorization contai ns, a proprietary pro
curement waiver to permit purchase of light pas sene; er mot or vehi'les 
from a single U.S. manufacturer for standardization purpos es. Yo :
authority to approve such a waiver is set forth in AID Handbook 15, 
Chapter 3. 

This project has received Hu.lTlan Rights clearance. 

III. Recorr.rnendation: That you sign the attached PAF II, thereby 
authorizing the proposed project, and approving the requested waiver. 

Attachments: A - PAP II 
B - Environmental Assessment 
C - Project Paper 
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Clearances: 

APR/DR/EAP, t~'!cDaniel _',....:.\.....:,:-':.\1----
AFR/DR, ,nn(oehrinr: _'_'....t_·,'-_____ 
APR/DR, NCohen, -,.,,_~....::....-______ 
AF~/El\, RHyne S -..!o.:'_'-,ol-=,_:::''';'-_-_____ 
AFR/DR/I:.lIG, r·1JNol'r;3.n _.__~___ 
Ali'n/DR/SDP, E13oyd" ;' \ I"~ ••• \ 

AFR/DR/JlllD. \·:,Tohns.:tl \. "j\,,,,,.l\~---
PYR/DR/ARD, DGntes 1.+:-.:·~'--,r~(_.\;...}'-____ 
GC/AFR, EDruGon __'_______ 
GC, tIDall .. 'I , • 

PPC/PDI'H, i·1Zak ~"_Ie..'_'~I______ 

I PPC /PDPR, B;; i uJnan --4(:"':'/~'-)_/_0'_"_____ 

DAA/A.FR, \'iHNorth __..:...','_'______ 
oD/AA,.I{J[Nootcr __________ 

/l,/ 
I 'I f. 

AF'H/DR/EAP: r.woster: hph: 9/5/79: x28286 



PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS 

PART II 

COUNTRY: Somalia 

PROJECT: Comprehensive Groundwater Development 

PROJECT NO. : 649-0104 

Pursuant to Part I, Chapter 1, Sections 103 and 104(c) 
of the Foreign Assistance Ace of 1961, (the "Act"), as 
amended, I hereby authorize a grant to the Somali Democratic 
Republic (the "Cooperating Country") of not to exceed One 
Nilli.oll United States Dollars ($1,000,000), to assist in 
financins certain foreign exchange and local currency costs 
of ~o()ds and services required for the Project as described 
in the following paragraph. 

The Project \vill consist of four components desig.ned to assist 
tll(' CoupC'r;J ting Country to strengthen and support a national 
t'olq)l-' 11 "n:; i Ve \';,1 t er deve 10pl11en t program. Thes e componen ts 
Dl"C: (1) liydroi',L'ologic data collection - to ~efine the 
availDbility of groundwater on both a national and regional 
level to permit efficient utilization of the resource; 
(2) Ins ti tutionLl L sU;lport lor the Sorrali \'!ater Development 
Agone:: and the hydrologicCll section of the Ninistry of 
!'lilWrLtls ilntl \':atl'r Resources - to provide these a!;cncies 
wiLh a capacity [or implementing a national ' . .'ater proGrar.1; 
en ':-0:1(' [xp loi t.:1 Liol~ ProL~rilm - to provide for dril1inb 
Well!;, Jug wells .:1nd surface ~ater development; and (4) 
Oll- ~_,OiI'~~ cia ta ge:ncr:l t ion prot:,ram - to provide for con tinuing 
hyd r(J~, co 1o:~ i c and ~~ oc io- e cono;nic da tn co llec t ion, ana lys es 
of d~t;I, updutin( of maps Clnd information. To carry out 
the objectives of the Project, A.I.D. will provide financing 
for te:cLnical a~;s is tanee, commodi ties, participant training, 
and cun!: L rue t ion ;tr~J 0 tiler services (the "Pro j ec t") . 

I a p prov (: the tel L all t.: \' C 1 0 fA. 1. D. a p p:-0 pria ted fUll dinG 
pl.1f'ncd for Llw Project of not to exceed Thirteen Nillion 
United State-:; Dollars ($13,000,000), grant, including the 
fundin); author:;..:cc! "l·,o·Jc, durin!; the perio~ FY 1979 
through FY 1983, subject to the availability of funds and 
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in ac cordance with A.I.D. allotment procedures. Of the 
total amount authorized for the Project. $6.400,000 will 
be allotted from the functional account for Agriculture. 
Rural Development, and Nutrition (FAA Section 103). 
and $6,600,000 will be alloted from the functional account 
for Population ana Health (FAA Section 104(c». 

I hereby authorize the initiation of negot~ations and 
execution of the Project Agreement by the officer to whom 
such authority has been delegated in accordance w~th A.I.D. 
Regulations and Delegations of Authority, subject to the 
following essential terms, covenants and conditions, together 
with such other terms and conditions as A.I.D. may deem 
appropriate. 

a. Source, Origin and Nationality 

Goods and services, except for ocean 
financed Ly A.I.D. under the Project, shall have 

shipping, 
their 

source, rigin and nationality in the Cooperating Country ; 
the United States or in the countries included in A.I.D. 
Geographic Code 941, excp.pt as A.I.D. may otherwise agree 
jj ~ l itjng. Ocean shipping financed under the Project 
",I , " I 1 E. pr.ocured in the Uni ted States or the Coopera ting 
Country. 

b. Condition Precedent to Initial Disbursement. 

Prior to any disbursemenf, or the issuance of any 
conunitment documents under the Project Agreement, the 
Cooperating Country, except as A.I.D. may othenvise agree 
in writing, will furnish in form an~ substance satisfactory 
to A.I.D., two copies of 1:100,000 topographic and veg ta
tion maps for the Project priority and peripheral areas. 

c. Additional Disbursement. 

Prior to any disbursement, or the issuance of any 
commitment documents under the Project Agreement to 
fjnance the Exploitation component of the Project, the 
Cooperating Country, except as A.I.D. may otherwise agree 
in wri ting, \"i 11 furnish in form and subs tance sa tis fac tory 
to A.I.D., evidence that the existing water user associa
tions possess the . capability to manage the wells established 
und er the Project for livestock and domestic use. 
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d. Covenants. 

TI1e Project Agreement will contain covenants pro
viding,in substance, as follows: 

1. The Water ~evelop~ent Agency will establish 
technical socio-econo~ic and environmental criteria to 
serv'c as guide lines for the l~a tiona1 i~a ter Cornrni t tee. 

2. The Water Development Agency will review their 
r('(~ collection procedures and schedules with a view toward 
maximizing efficiency. 

3. The Water Development Agency and the Ministry 
of Minerals and ~ater Resources will provide, on a timely 
ba~: is, qUilli fieel coun terpart s taf f for the technical 
assistance stuff. 

4. The Cooperating Country will provide, or 
cause to be provided, on a timely basis, all financial, 
lov.i:' Ii enl, IWI-sonnel i!nu other resources required for 
/1, ,Llcctive i!npll'll1cn~ation of the Project. 

5. The Coopel"o.ting Country Hill covenant that 
it \o1ill identify and select qU(Jli.fjed candidJtes for 
parti.cip':nt rrai.ni:l;;, on a, lir.!cly basis. The Cooperating 
Country \.;j 11 vnsure lh,lt persons ,,.;110 receive' long-term 
traininG financl·d uIllk'r the Project, \"ill, upon successful 
{'Olllplc!tion of ::uch rraining, be el:lployc.:d by the Hinistry 
of t-lincrals and ',.'<l tl'r I\c:~;ources and t:1e \';ater Development 
Agency in posi.lil'ns l:C'llited to this Project for \.Jhich they 
have recei.ved training, unless otheD-lise mutually agreed 
by both pllrtivs. 

The foUm'ling \·:~iver to A. I.D. regulations is 
hereby approved: 

For the reasons set forth in Annex 14, pages 
8 and 9, of the: Project Paper, and for purposes of 
s tandardi za tion in accordance ,.;i th A. I. D. Handbook 15, 
Chapter J, formal procurement procedures are hereby 
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waived to permit the procurement of utility vehicles 
Cllld passenger vehicles of United States manufacture 
from the supplier of vehicles for which a standardization 
plan is approved by the Office of Commodity Management. 

I) . C·l.
Date:' '//7-,/-/', ..!::l.!... i ,,..,....,. .. ( ..--__·.t \. <.. •• 

q 
A 1 ~xanri~r Sha kml 
Actin£! D~r:luty Administrator 



Somalia - Oomprehensive 

The attached Somalia Environmental Profile (Profile) should be considered 
the Environmental Assessment (EA) for the Comphrensive Groundwater 
Development Project. The Profile was prepared in December 1918 as an 
EA for several AID financed Somalia projects, including Agriculture 
Delivery Systems, and Central Rangelands Development, approved,for FY 
'{9, alid Day Region Development planned for FY 80, and the Comprehensive 
Grouhdwater Dev elopment Project planned for FY 19 authorization. 

Only the Groundwater Project, however, received a positive environ
mental determination and recommendation for an environmental assessment. 

'l'his annex to the Env5 ronmental Assessment provides a brief description 
of the GroundHater Project and its relationship to the AID program in 
Somalia, outlines the environmental implications of the project, and 
discusses the alternatives considered during design of ~he Project. 

I. Descr.~pt ion of the Pro.ject 

This Comprehensive Groundwater Development Project is designed 
to assist the \vater Development Agency (\OlDA) of the t4inistry of 
! . 1 t'als ill.d \ol <~ ter ncsour,ces (1.l1'·r.-1R) of the Government of Somalia in 
, .; Lubli "' hine; and implementin€; a national water resource development 
pl'oc;rrull. 'l'he project will assist in the collection of adequate 
nut i ono.l hydroe;eulo...ic, economic ond social data and will provide teclmical 
ansistal1c 'l nd conunocl i t ics for a production drilling program. Data 
collected under t he IJ!'oject will enable the ·~ ationaJ.. Hater Committee 
(W.o/C) to estaolish criteria and set priorities for a rational approach 
to national water resource development. 

'l'he ioJater Development Agency will be responsible for drilling approximately 
one hundred and fifty .,ells for domestic and livestock use, under the 
productj on drilling component of the proj ect. The Groundwater roject 
is closely linked to two other AID projects in Somalia, Central 'Range
londs Development and Bay Region, and will install the wells needed for 
the successful implementation of these projects, in addition to 
providing thil-ty five to firtYi rural wells in the Central region of 
the country. 

To develop an integrated, rational approach to water resource develop
ment the project contains the following components. 

--Initial data e7athering studies 

This phase of the project is desiDled to define more precisely the 
availability of groundwater, both nationally and regionally, to ensure 
efficient use of the renource. Rxisting data will be analyzed and 
hydrOGeologic maps will be prepared. Additional data will be collected 



An estimated forty exploratory 
on location, yield and 

Systems will be established for data collection and analy,sfs, logistical 
supply, quipment management and improved financial managemenu. AID 
will cooperate closely with the Federal Republic of Germany under their

•project with WDA to strengthen the logistical supply capability and the 
equinment and financial management of the iqstitutions. Training will 
be provided through a combination of on the job training, intensive 
technical seminars and limited participant training. 

--Exploitation Program 

'rhjs phase of the project will concentrate on implementing the decisions 
of the WdC based on the initial data collected on the location, yield 
and quality of the acquifers. It is estimated that the program will 
provide the required 32 livestock wells for the Central Rangelands 
Project, 10 livestock wells for the Northern Rangelands Project; 24 
11vc~: tock wells and 36 rural wells for the En:,: Region Development 
Proj ' c t ~ and 35-50 additional rural wells resulting in some 200,000 
po ple h:wine; access to more, better quality ',"ater. In certain 
areas of the country whe~e well drilling is not feasible, dug wells 
or surface ·....ater development will be undertaken. 

--Ongoing data collect ion 

To further refine the hydrogeologic data base the drilling teams will 
be given the capabilit y and the responsibility to collect geophysical 
data from the wells they drill. Hater samples will be continuously 
coll~cted and sent for analysis at regional and central water quality 
labs. 

In addition to the technical data collection program, a program will 
be instituted to collect socio-economic data through the \-rnA pump 

This data will include 
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and geophysical tests will be performed. 
wells viII rbe drilled to provide information 
quality of the acquifers. 

--Institutional suppDrt for the vIDA and the MMWR 

operators regardine usage of the wells. 
items such as number of htu:lans and livestock served, resident or 
nornadic (in transit), water ch3.rges collected, etc. These data will 
be analyzed by t he water resource planner as part of the impact analysis 
and pl anning programs. 

II. Impact of ProJect 

The Oomprehensive Groundwater Project will have an impact in 
the following key areas, htlr.'lo.n health, environment, economic development, 
agriculture, and social organization. For a discussion of the 
potential benefits and costs in these areas, see page 76-79 of the 
Profile. 
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--Health 

'l'he proj ecl is des:ir,ned to optimize health benefits from the wells. 
Finlt, pol] ut:i on of acquifers will be minimized. Hydrogeological data 
collect.-:-ri and nna]yzed during the initial phase of the project, and 
on an 0ncoillfj bads, will provide information on location, yield 
qua.lity of aquifers. Low quality aquifers will be sealed off. 
Seconclly, the project utilize::; two approaches to address the need for 
enviromTll'rlt.:11 ~1c·:J.lth/sanitati(m education for the water users.' In 
tho~)t: reGions '..:herC' the AID Rural H:>alth Delivery project is active 
(Bay, Mllcltl'~ and 'l'o[,;here), the health educe.tion activity will be provid
ed by the v illace hcaHh workers trained under the proj ect. In the 
remnillill{~ H:I:ic'n~, ',.;:):" st:l;r o!="cratir.G the wells will be trained by the 
r-linistry of' Health to p!"ovide environmental health education for the 
uscrs of the wells. 

--Envi ronmen t 

'1'11" Pl'cf11 e l~,entionn the need for regulatory agencies to assure manage
ment or ',,ratf')' resources and to minimize the potentie.l adverse impact 
on the env.iroltment. 

'rhe Nntion:,1 Ihnce AC,er.c:r (j):-!A) has been given responsibility as the 
rll';i'·',)Ilr.tC'!ltal \':~1l~h;lc.r: in lurnl nreas, The new Ranr,e Lay,· (Ho, 3, 
\' ~·ru:Lr:/ ", }or(~) l'el]llircs tInt they approve the installation of 
f'1lr'~:'l '(;t2L1~; (lJr_:til ('()','l'!'Wcn:- allcI pd'fate) after investigating the 
t"I·,'irc'II::,,:·:d,·.,. e:';~C'('t", r~1lC AID fin3.lICcd Centrul Rangelands project 
wi'!) ~:U!'!,r,)!'l the ;m;\';, dep.:l!·t::lcnt c·r Sn.nf,e and Envi::-ol1r.1ent with 
technic:ll u:;si,;Vtnce :Jlld tn!:rlin,:; tu pe!':r.it t:le::l to bette!' exe!'cise 
their rCI~l).Jatl'ry (l'ctthr,rity 'JS stuteu in the rall(.',e 1 a:..: 5 , The liRA is 
OrlC' of the ('('re ::I('rrl~el's of the :1.:ltion3.1 ','Iater CO!1'_':1ittee (miC) and 
H i:~ thn>l:,·!t 1,,:IC IJ'.i(~ th~lt it ha,; its influencc. 

The NHC, 8. r;inisterb.l level cOlr4~:ittee, is chaired by the tHnister of 
t~j nCl'[1ls nnd \·::.tc: :':~c;ources and includ~ ::-epresentatives 0:' the 
WatcI' DC''1c1upr;"nt Ji.f3CI1cy, tLe ~,:ir1istry 0:' Fi!i:J.rlce, t!le '.Iinistry of 
Local GOVC)"!ll:lcr:t, the >:inistry 01' Af_~::-ic'llture, the ;lational Ran€e 
A(',ency, the St:!te 1:1annilli.; Cor2~,iscicn plus any othe: r·!inistries and 
aGencies 1"cqui r 1n,~ \{:~te:' JC':'::lopr::el1t, 'l'he C8:'"J:littee will me,~t 
regularly t·) p::'an the '~"3ter t.le·relop::1ent prObr3J)l, It ·.....ill be their 
function to all,)cate ~.,!\C capabilities ()f the '..:1)A to various activities 
includill!': r\lr~ll water E"upply, suppo:t of projects, urban water supply, e";c. 

Lund Use and AGriculture 

Th~ primary el1virr'nr~('ntul benefits of the water project relate to 

the usc or well::-. to upen previously underg::-3.zcd lands to optinU1Tl 

grnzin~ Emd to the une of the well as a lever to encourage herder 

part:i cipaU on in ran::,':e r::2J1ucement progrruns. 


Severe overgrazing sC1:":etil:1eS occurs due to c<;:mgregation of livestock 

around] imited water sources in the dry season. Provision of' wells 
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in presently underutilized areas will decrease the density of animals 
nrClunu cxistinr, waterPo·ints. OverGrazing in these new areas will be 
prevented by the ranr,e management program, which is linked to the 
estublisr~ent of wells in the rangelands area. 

'l'hc/'e is some concern that the water development program may encourage 
the spread of crop agricultut'e into more fraGile ecological areas 
resulting in .:t ",Just bowl" type of situut'.on. The Groundwater program 
is not desio/cd to provide wells for irrigat:lon and thus will 'not contibute 
to t.he qn'end ,)1' croIJ1nE. The aRA responsibility for land use planning 
includes the authority to ban agricll1ture under such conditions. 

--Social Or~anization 

'1'he Greatest ~D;,itive impact is a decrease in the amount of time spent 
ill ,m.tel' c:uthl'l'inc activities. It is estimated that in the nomadic 
E:oclcti es over h8.1f of the women t s tir.Je is spent in water gathering 
flnd tranr-.port. Hiti1 the im;tallation of "Tells this time saved can be 
chLUlIlc] cd into other social and economic endeavors. 

The water devclop::!E'nt prosrar.1 .-rill also lead to inc~'eased geoe:ra~hic 
;.tubn Hy, ulthough not sec1entarization. This pel1r.its n;ore permanent 
~:IJcjul relatjull"h:iT'~~ :md enchances access to social services such as 
11",.'·I:ll, (·du<.::o..til.ln, etc. 

As with any prorrrun which CAuses social change; the disruption of social 
GLrurll~es may lead to some stress. The project includes financing for 
~ociul investirution to help define the likely maGnitude of this prob!em. 
'l'he Central F.anc;clun·:L :'l' ..\ject incorporates additional social investigations 
and nOll formal educati en to acidress this problem in the rane;elands 
1.1re[1. 

GivCII the fact tl1:lt ',·;ater is a valuable resource there is a possibility 
1'01' conflict o'ler the locrc'\;ion and control of wells. The activities 
of the l!HA and the criteria established by the mole should ensure 
rn.tiCllal sitln'_~ of ·,rells [Il1::l thereby reduce the potential for ccnflict. 
For further' discus!>j"n of the social orcanization and irr.plications of 
the project ~ee pp 82-86 of the Profile. 

III. AI ternatiyes to the r>:'onosed Project 

'l'he 0.1 U~!'!l·J.t i ':0:3 '::ons Uerec in preparation of the Groundwater 

pro.!ect included ';~\l"i ·!ti-::ns :i n timinr;, variations in or[;anizational 

structure anu other technical approaches. 


1. Timing 

In terms of tir.lir.g the primary alternative was to initiate 

the program with stUdies only with the production program to be defined 

after c()r::plctic,t1 0; tl.11 studies. This alternative wouJr'l h3.ve the 

benerit.. oi' givituj a more eomplete lbta bU.3e upon 'l/hich co 'tase the 

production program. However, two fa.ctors mitigated a.geinst selection 
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of thi~ option. First, the staff and equipment required for this 
portion of the project would be approximately the same as for the 
entire project. 'l'herefore, the incremental funds to include the 
production phase was m:i nimal. Other donors, I'rimarily UNDP, had 
undertaJr.en such studies programs in the past with no folloH up 
thus leading to resistance from the goverrunent to yet another studies 
project. 

,
Secondly the success of other pro.jects depend on the development 
of Hater resources. l:elayine; design of the production portion of 
the s·.lbject would clelay the start up of drilling for nearly five 
years. The other projects would not be able to wait that long for 
water development and therefore would have gone fOrl-rard on their 
{)W11. The iwplications of fravnenting water resource development 
are discussed tmder organizational alternatives. 

'lThe other alternative '..rhich was proposed and rejected ,,.,as to begin 
the <lrill ine; procrnm immediately. This alternative was considered 
to l'epresent minimn.l improvement over the presently inefficient 
prc'f,ralil. FurthcY'nloY'e, the other proj ects will not be ready for 
their dr:i1.LiI1[, proc;rruns for 2-3 years so the initiation of the 
dri] ling pl'oc,rw:\ is not cdtical. 'l'ime spent c;athering technical, 
~ocial, economic and envi!·onr.1ental data and information will make 
l~\!' " ,Tam much [:~((re effedive in the Jon£; run. 

2. O~cnnization 

Prior to ,1\ID' s involvenent in the water resource sector 
the approach t£tl:en hy -, ther donoY's ,,,"us to create a water resource 
development capabl.J ity ,in each of their projects thus fragmenting 
the sector. This "rus done because no one had funds available to 
provide truly cor:rrrehenshe assistance to the ~,!;,n-iR r~nd HDA to develop 
their overall cCtpabill.ty in water resource development. 

i-Thl'lI iUD becIJJne involved in developinc a pro£,:rarn in Somalia, the 
(l'al~:.lentation of ,wteY' dC'lelq;:!lent raised majol' issues. In terms of 
the cro'lirorunent, it eljJninated the possibility of !1ational regulc.tion 
of the tlrjllinC pl'::f,r~:J1l sincc each aGency ',.,ou..ld be functioning 
independently. It a1.~,o did r:ot pcrr.lit a national program of data 
collection and nnaly.:;j s vhich .,ould f'.lily define the hydro,::;eolc€:'J of 
the count!"J. FUrthf.'l', it eJ. iminated nat il'na~ Hater Y'eSO'.lrce plan
nin[',. The CO~jprehens i',-e G!·cun:h.;ater Proj ect is a direct result of 
these concerns :1n'1 j:, the ::1ission I s endeavor to address these issues. 

3. Technical 

The primar:r technical alternative which was considered 
was the increased utilization of surface water rather than emphasis 
on r,roundwatel'. '['his was investigated in detail during project design 
and a determinution v:as made to rely on surface water only whet'e 
groundwater was not o.vailatle. The rationale for this was over

whelmi~G· On the technical side there is the problem of low and 

http:cCtpabill.ty
http:undertaJr.en
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extremely variable rainfall whieh makes surface water more unreliable 
than r,roundwater. Also, the filiA anticipates utilizing water as part 
of n munagement scheme and it is more difficult to control the use of 
water from surface reservoirs. It was also shown that surface re
servoirs when properly nesigned are more expensive than drilled wells. 

Even me'l'e critical ~ere the environmental problems associated with 
surface ~tc:acc. In the gypsoferrous soils of Somalia the quality of 
surfll~e ~aLCL' is often very poor. Surface storage areas prov~de 
good. breeding areas for both the anophoJ...ep mosq,uito and the schistosomiasis 
carryinc snail. ~ven well designed surface structures are subject to 
pollution due to the number of a.nimals around the wells and in the 
water cr:Jllcction ditches. Past experience has shown that surface col
lection structures are subject to both sedimen+.ation and erosion of 
the btU1ks. Measures to alleviate these problems further increased 
the costs mentioned above. 

Following these analyses a determination was made to focus primarily 
on groundwater in the project. 

The second technical option explored dealt with the use of alternative 
energy ~;ources instead of fossil fuels for pumping. Both wind and 
so] ar enerGY were explored. In terms of wind powered pumpj ng both 
willd t~(:n('rnto!'~; and tr:lclitionM lift pumps were investigated. The 
r iJ':!. ~dternu.tive was re;jecteJ due to the sophistication of the 
techno] oZ;y anJ. the need t'Ol' large battery banks with their 
af;!··,(1'.· itl\;('d costs. ';':\C second alternative had been introduced for 
u:>(: \.111 shallow (30 :r·~ter) wells in some areas of the cO\L.'1try. The 
problems experience': t.here in tcr:::s of operation, and maintenance 
raised some questil.ll:' but it was felt that they could be addressed 
throu[~h a trnininf; pro(jrarr" Of greater concern was the depth of the 
static water 10'lel and thus the need to provide for a lift of over 
100 meters. A1t.h()u;_~h it is technically possible to lift from this 
depth usinr; a id.ndmill, the volu~le of water lifted is small. Since 
the we] ls in Somalia nor:nally serve a large livestock population 
SUbstantial quant Hies of water are required which cannot be supplied 
by n windmill. 

Somalia !1.a::; been undertaking some trials with solar pumping. Pre

liminary data indicates that it is effective' but -,'ery expensive. Until 

solar cells beccme more efficient and price competiti~e, solar 

eeneration is not a viable alternative. 


The approach which ,.;as ultir.1atel~; selected was one of an electric sub
mersib]e pUl:lp run by :l diesel Generator, If in the futUre alternative 
en~rGY tec1molol~Y improves to the point where it is cost effective to 
utilize wind eencl'ut iSIl or solar £eneration of electricity, the 
diesel generators can be replaced with other types. 

http:questil.ll
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I. PROJECT DESCRIPTION. 

A. Background. 

In arid Somalia the provision of adequate, good quality water 
to the population is one of the highest priorities. The population of 
3.5 million is spread over 637,000 square kilometers, an area the size 
of the eastern United States from Florida to upstate New York to Central 
Michigan. Due to the low productive capacity, the 80 percent of the 
population who are rural inhabitants are widely dispersed resulting in 
low population densities. Providing services to this scattered population 
is a difficult, but essential task, for development in Somalia. 

Geographically, Somalia forms part of two plateaus sloping from 
the Ethiopian highlands, toward the Indian Ocean in the East, and the 
Gulf of Aden in the North. Climatically, the country divides into: 
(1) a Northwest zone with a Med~terranean climate and an annual pre
cipitation of above 400mm in certain areas: (2) a Northern and a Central 
zone with an arid and hot climate and annual precipitation between 
50 and 200 mm; and (3) a Southern zone with a more humid climate and an 
annual precipitation of up to 600 mm. Two rainy seasons prevail ~ver much 
of the country, the long or "Gu" rains (March-April to June) and the short 
or "Oer" rains (September-October to December). Rains are highly variable 
in total amount, intensity and aerial distribution. Storms tend to be 
concentrated over small areas, consequently some areas may not receive any
rain during some years. The rainy seasons are separated by the dry monsoons. 
The southern monsoon occurs from July through August and the northern 
monsoon occurs December through February. 

The temperature is fairly uniform throughout the year varying from 
25°C to 30oC. In this country of mostl~ low, erratic precigitation and high
evapotranspiration, water supply is cri~ical. There are only two relativeTy
small rivers, the Juba and the Shebelli, crossing the southern portion of 
the country, with the rest of the country deprived of perennial surface 
water. Thus ground water i! the only dependable water source in most of 
the country. 

The scarcity of dependable water supplies for the rural population
and their livestock is ~ serious constraint to bringing into oroduction 
the potentially productiie lands of Somalia and to making efficient use of 
the country's livestock resources. Only a small percentage of the land 
suitable for agricultural production is cultivated due to the lack of water 
for domestic use. The rational development of ground water resources for the 
national range lands will strengthen the all important livestock sector as 
the principal earner of foreign exchange. 

Other donors have recognized the need for development of ground
water resources as a critical component of a9riculture and livestock 
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projects, as a compliment to health projects, and as a development 
program of its own. However, due to the magnitude of the problem on 
a nationwide basis, most past efforts have been of a "stop-gap" nature. 
Past projects have primarily focussed on turn key jobs to provide water 
for urban or semi-urban centers. The early AID program to provide the 
water system for Mogadiscio, the Chinese program to provide a water 
system for Hargeisa and Baidaa, the Federal Republic of Germany program 
to provide 'Hater for the regional capitals of Burao, Afgoi, Balad, Merka 
and Johar and the lBRO program to undertake Phase II of the Mogadishu 
Water Supply are examples of this approach. 

Another approach taken by other donors has been to create a 
water resou rce de vel opment capabil i ty in each cf thei r projects rather 
than strengthening the existing, albeit weak, Water Development Agency (WDA)
capability to undertake the water development required. This approach was 
originally planned for the Central Rangelands Project and the Bay Region
project. 

The result of the turn-key approach has been a steady decline in 
the capabilities of the WDA and a lack of long-term multiplier effects 
of the turn-key projects. The creation of numerous agencies with water 
development capabilities would lead to duplication of skills, fragmenta
tion of water development policy, erosion of the authorities of the Ministry 
of Mining and Natural Resources to plan and manage the water resource, and 
eliminate the primary source of add~tional geophysical and hydrogeological 
data collection. 

The AID project will address the water resources development 
program on a national basis emphasizing the need for a unified water 
development policy and provide the assistance to implement both data 
collection and production activities to serve the needs of projects 
and for rural water supply. 

B. The Project Conceot. 

The Ministry of Minerals and Water Resources (~MWR) and the 
Water Development Agency (WDA) must be made ccmpetent to design Qnd 
effectively implement a water resource development program. 

The first pre-requisit~ for a rational program is an adequate
groundwater data base defining the occurrence, movement, storage,
recharge, discharge, quantity and quality of the groundwater in various 
aquifers throughout the country. Initially, existing data from prior
FAD general hydrogeological studies must be collected and data gaps
identified. Then these data gaps must be filled during the exploration 
phase. In addition to this initial data collection activity, a system 
must be established for continuous data collection from the drilling 
program so that each well drilled adds to the store of information 
regarding the geophysical and hydrological characteristics of the country. 



The information gathered in the data collection program is 
useful as one input into decision-making process for rational use of 
water resource. Given the immense need for water resource development,
presently over 1,000 rural villages lack an adequate water supply and 
several hundred wells are needed in rangeland areas, a system must be 
developed to allocate the resources of the WDA so that needs are met in a 
rational manner according to firm priorities. The National Water 
Committee (NWC), which has existed for many years and is presently 
being revitalized, mus~ be given a good data base ~pon which to formulate 
its decisions. In addition to the technical data provided by the geo
physical and hydrogeological studies, socio-economic data on villages
needing water must be collected and presented and criteria to set 
priorities must be established. 

Once the data has been collected, criteria established, priorities 
set and decisions made by the NWC, the WDM must be capable of "implementing
the drilling program. Presently, due to their limited technical capability 
and limited hydrogeological data base, the approach has been to install a 
standard well of 200 meters, loose packed around the casing with gravel to 
allow infiltration of water from any aquifer they cut to be pumped from the 
bottom of the well. This has resulted in a very low success rate (40 percent: 
on wells and also a high incidence of mixing of acuifers resulting in low 
quality water from surface aquifers infiltrating higher quality deeper 
aquifers. It is alsc inefficient as often a good aquifer might be found 
at 100 meters or less and the extra casing in the hole leads to excessive 
cost. Conversely, they might stop at 200 meters and abandon the well as 
a dry hole when there is a good aquifer at 225 meters. Without the 
technical capability to define location of 3quifers, the standard well is 
probably the most efficient method of cuttlng losses, but in the long term, 
a better solution must be implemented. 

In addition to improved drilling technic;ues to permit a higher 
success rate and more efficient drilling operations, the drilling program 
must incorporate geophysical logging to feed back into the g~ophysicalj 
hydrogeological data base to permit further refinement of the surveys 
by the MMWR to, in turn, permit more efficient drilling activities. Until 
the drilling program is put on a more scientific basis both drawing from 
and contributing to the data base, it will be little more than a 
"wil dcatti ng" operati on. 

In order to reverse the stagnation of 10 years of neglect and 
turn the MMWRjWDA into an organization capable of both developing and 
implementing a rational water development program, a massive contribution 
of assistance is required. Infusions of capital alone will not overcome 
the inefficiencies of operation and could not be effectively utilized. 
Minor infusions of technical assistance could not address the multitude of 
needs which have been identified. iherefore, a program has been developed
to address the needs at all levels both for exploration and exploitation
of the resource. 



C. The Project. 

In order to adequately address the needs in the water development
sector, the project contains the following components: 

1. Initial data-gathering studies; 
2. Institutional support for the SDA; 
3. Production drilling program; and 
4. O~-going data generation program. 

Because of the large size of the country and the long distances 
between points it is not possible to address all areas of the country in 
this project. In defining what regions would be priority regions for the 
AID participation, one primary criterion was to cover areas where other 
non-water projects were planned that require water development for their 
success. These were Bay, Hiran, Galgadud and Mudug regions. Starting
from this base peripheral regions that indicate a need for significant 
water development which are adjacent to the priority areas were identified. 
The total scope of the project is shown on Map 1. 

Once the regions were defined, regional headquarters were 
identified which would be used as the base of operation. In the south, 
this center is at Baidoa which will serve the Bay and Lower Shabel'i region.
In the central area, the center is at Dusa Mareb which will serve Hiran, 
Galgadud and southeastern Mudug Regions. In the more northern region, the 
center at Galcaio will serve most of Mudug, Nogal, Sanag and Togdher
regions. This results in each regional unit serving a population of 
just over 400,000 persons. 

1. Preliminary Hydrooeologic Cata Collection. 

This component will more precisely define the availability
of groundwater both nationally and regionally to permit efficient 
utilization of the resource. It will contain two phases, a general 
nationwide groundwater resource survey and a mere detailed survey of 
project priority regions. 

Phase I, the general water resource survey, will be based 
on the UNDP/FAO Mineral and Groundwater Survey in Somalia done in 1967 
to 1975 and other existing reports. It will collate all materials and 
data presently existing on the geophysical and hydrogeological charac
teristics of the country and plot it on maps in a useable form. 

Phase II will begin detailed investigations of the project 
priority areas as indicated on Map 1. This will begin with an inventory
of existing watering points in the area, gathering data such as present
depth of well, original depth of well, static water level, water quality, 
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water temperature, method of water extraction, condition of the well, 
yield of the well, usage of the well, etc. This information will be 
utilized to prepare hydrogeoligic maps; show depth to water contours, 
water elevation contours, flow of water within geographic areas, etc. 

This existing data will permit precise identification of 
areas indicated on Map 2 requiring additional original data colle~ion 
and will determine location and depths for boring exploratory wells. 
Test borings will be made according to the plan above and geophysical
borehole surveying can begin. An estimated 40 holes are required
for the exploratory program. In addition to the test borings, the 
geophysical tests, including down hole camera inspection, will be 
done on as many uncased wells as possible, particularly those over 
30 meters in depth. Simultaneously, specific capacity tests will be 
performed on all wells having mechanical pumps to .estimate premeability 
of the aquifers. 

Data from all the above operations will be collated and 
seasonal water contour maps will be prepared showing location, yield 
and quality of aquifers and seasonal variations in the aquifers due to 
rainfall and use variations. See Annex 6 for additional details on the 
exploration program. 

In order to accomplish the aims of this component the following 
inputs are required. 

a) 3 Geophysical trucks with downhole video equipment 

b) Establishment of regional water quality laboratories 
capable of undertaking basic chemical and biological quality tests. 

c) 4 four-wheel drive vehicles. 

d) 22.2 person years of technical assistance including a 
hydrcl09ist and a hydrology technician, water quality experts and various 
consu1tants for Phase I and supplementary hydrologists, geophysical 
techn~cians and drilling views for Phase II. See Annex 13 for additional 
details on the technical assistance needs. 

2. Institutional Support for the SDA and MMWq. 

In order to adequately utilize the contribution of the 
project, the institutional structures of the SDA and the MMWR will 
be strengthened. This will permit them to incorporate the needed 
skills and systems within their own structures so that the momentum 
generated under project funding will continue after the project is 
completed. In this component the AID project will be cooperating
closely with the FRG project team to strengthen the ~nstitutions. 
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The most critical needs of the institutions are 
systematic. Systems must be established for data collection and 
analysis, logistical supply, equipment management, improved financial 
management and for allocation of WDA capabilities. 

The data collection system ;s discussed in detail under the 
data collection component of the project. 

Logistical supply systems must be established which will 
assure a steady supply of essential materials to the drilling and 
maintenance crews. Present operators find crews often waiting for 
extended periods for spare parts, casings, screens, drilling mud, etc. 
with the result that rigs capable of drilling 10-12 wells per year can 
only do 4 or 5. This coupled with the low success rate results in a 
very low output at exces s i v~! cos t. 

The FRG under their project with the WDA will provide one 
person year of assistance particularly to reorganize and streamline the 
supply system to assure that critical logistics needs 'are met. In 
addition, the FRG will provide an advisor to the Director General of the 
WDA who will, among other tasks, assist in maintaining the supply system. 

The area of equipment management will be strengthened at regional
levels by the drillers assigned to each region. They will spend a portion 
of their time working with the regional WDA directors, organizing and 
planning equ;p~ent use. Training courses will be held by the TA team in 
Mogadishu during the rainy seasons to further support the management
expertise. The resource planner will also be tasked with assisting the 
SDA in following up on logistics supply. He will initiate a more 
detailed annual work planning process including supply lead time and 
materials delivery planning. Five 7-ton trucks are included in the 
project to aid the supply function. 

Financial management is another area that needs strengthening
if the WOA is to be capable of recovering a major portion of their ongoing
operation and maintenance costs. Preliminary analysis done for this 
project paper indicates that there is a good potential for recovering 
a major portion of 0 and M costs. In order to fully refine the analysis
and make firm recommendations to the SDA, further investigation is needed. 
Funds are provided in the project for both initial and ongoing data 
collection and analysis to devise an improved fee collection system.
The consultant will assist the WOA to restructure their accounting system 
to make it more useful in the decision-making process. The FRG will be 
providing an accountant for one year to assist in operationally training 
the accounting office at WDA to maintain their accounts. 
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In the critical area of allocation of WDA capabilities,
the General Manager wishes to revitalize the National Water Committee 
(NWC) as a central decision-making board to review total national needs 
for water development and balance the needs against WDAls available 
resources to provide wells or surface catchments. The data collected 
by the hydrological studies will assist in defining the resource while 
the social, economic and envi~onmental analysis done by consultants 
(24 person months) under the project will heJp to define the criteria 
for judging the relative merits of proposed wells. The annual planning
done by the resource planner and his SDA counterpart will define SDA 
capabilities to permit a more solid definition of what commitments 
can be made by SDA to install wells or sutface catchments. With 
adequate data and the new commitment shown by the Central Manager of 
the SDA, the NWC can become an important tool in managing water resource 
development. 

In order to assure a solid, ongoing institution, training
of local staff is a critical function. The training in the project 
will be given utilizing three methods -- on-the-in~ training, intensive 
seminars at the WDA, and limited participant tl A.,Jing. Each member of 
the technical assistance staff will be training Somalis on the Job to 
strengthen their overall capabilities. The water quality team at the MMWR 
will set up the water quality laboratories and train Somalies to operate
the lab to assure a constant stream of water quality data. The hydro
geologist and geophysical technicians will train their counterparts to 
operate the geophysical equipment and report the data; the drilling crews 
will train their counterparts to effectively utilize the drilling equiR
ment and to collect needed data. The mechanics provided will train 
staff in maintaining the drilling equipment and the well, while the FRG
provided mechanics train staff for the repair and maintenance of pumps
and engines. 

This on-the-job training will assure a continual availability
of skilled staff. Since the TA team is a long-term team, they will be 
capable of training several Somali counterparts allowing spread of the 
technical expertise into areas not considered a priority under the project. 
It is estimated that each technical assistant will be able to train four 
counterparts thus a minimum of 68 staff will receive on-the-job training. 

The on-the-job training will be supplemented by a series 
of intensive seminars of approximately 3 weeks each in well-defined 
technical subjects. These seminars will cover such areas as groundwater
geology, geophysical techniques, data collection, well construction, 
well design, data analysis, well rehabilitation and groundwater mapping.
The courses will be open to employees of the MMWR, the WDA, the NRA, 
the Mogadishu Water Authority and other ministries up to a maximum 
of 30 students per class. 
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The seminars will provide a basic conceptual background 
on the subject a~d move quickly to teaching the actual skills. 
Emphasis will be placed on the essential need for the particular 
skill in the overall water development program so that all students 
understand the rationale for the course. 

The courses will be taught during the rainy seasons, 
permitting the use of the technical assistance team as instructors 
and their counterparts as students. Additional consultants 
will be brought in under the technical assistance contract to assist 
with developing the courses and getting the program started. The 
in-country on-the-job and seminar training will be supplemented by
6 participant training courses to prepare hydrogeolgists for senior 
analytical or management positions. The returned participants will 
form the core of the MMWR geophysical/hydrogeological department 
and the WOA technical staff. 

3. The Exploitation Program. 

The exploitation program will have three parts - 
the drilling program, dug wells and surface water development. The 
drilling program will concentrate on implementing the decisions of 
the NWC in the Bay, Hiran, Galgadud and Mudug regions with peripheral 
activities in Lower Shebelli, Nogal, Togdher and Sanag regions. It 
;s estimated that the program will provide 66 livestock wells and 
75 to 85 rural wells. It will provide the required 32 livestock wells 
for the Central Rangelands Project, 10 livestock wells for the Northern 
Rangelands project, 24 livestock wells and 36 rural wells for the Bay
Region Development Project; and 35-50 additional rural wells in Lower 
Shebelli, Mudug, Galgadud, Hiran regions. 

The drilling program will consist of 3 mobile teams; each 
with a driller, a hydrogeologist, a geophysical technician and a 
mechanic. The teams will be based in Baidoa, Dusa Mareb and Galcaio. 
The Galcaio and Baidoa teams will each have one rotary rig and one 
percussion rig or two combination rigs; the Dusa Mareb team will have one 
rotary rig. Each team will have support trucks and vehicles. 

The drilling program is responsible for installing the wells 
and for collecting geophysical data for the ongoing data collection 
program. 

The maintenance service for maintaining the pumps, etc., is 
being supported by the FRG with a workshop supervisor and a training 
officer to upgrade maintenance skills. 
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In some areas, shallow aquifers exist which can be 
exploited utilizing shallow dug wells less than 15 meters deep.
In these areas, well digging is a traditional trade usually performed
by a village crew at village expense. There is some scope for improving
the dug wells through partially casing the wells or installing hand pumps. 

due The project will not be placing major emphasis on the well digging
program/to the massive resource requirements for large areas where dug
wells are not possible. The civil engineer on the technical assistance 
team will be tasked with assisting with development of improved dug well 
designs and procedures. 

In certain areas of the country, neither drilled wells 
nor dug wells may be possible. In these areas, surface water development
will be undertaken. Surface water development is based on the construction 
of a rectangular, cement or polyethelene lined, below ground reservoir 
of some 20,000 - 70,000 cubic meter capacity depending upon water needs 
in the area. 

The civil engineer provided on the technical assistance team, 
and his counterpart, will have primary responsibility for surface water 
development. Excavation and construction equipment including a bulldozer, 
a motorgrader, a roller, cement mixer, etc. to implement the program 
are provided for in the project. 

4. On-going Dat~ Collection. 

To further refine the hydrogeol~gic data base, an on-going
hydrogeologic data collection program will be installed to in effect, 
transform each new well into an exploratory hole by doing detailed geo
physical logs on each. To accomplish this, the drilling teams will be 
given the capability and responsibility for collection of data from the 
wells they drill. The data they will collect are geophysical and water 
chemistry. In addition, they will collect water samples for analysis 
at regional and central water quality labs. 

The data collected will be forwarded to the MMWR for 
ar:alysis and summary. Within the MMWR two offices will contribute to 
th€ analytical process. The geophysical/hydrological division will 
collate all data in an operational system and analyze the data systemati
cally to permit regular updating of hydrogeological maps and information. 
The hydrology technician and his counterparts will be primarily responsible 
for this operation. 

The water samples and water quality data from drilling teams 
and from the regional laboratories will be processed by the water quality 
section. This section will do more sophisticated analysis, check field 
analysis for accuracy and collect all data and report summaries to the 
hydrology division for incorporation into their reports. 
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This system will allow refinement of survey conducted under 
the exploration component as well as expand the knowledge on areas which 
were not covered by the exploratory program. 

In addition to the technical data collection program, a 
program will be instituted to collect socio-economic data through the 
WDA pump operators regarding usage of the wells. This data will include 
items such as number of humans and livestock served, resident or 
nomadic (in transit), water charges collected, etc. These data will 
be analyzed by the water resource planner as part of the impact analysis
and planning programs. (See Table 1.) . 

The inputs required to establish this data collection 

system include the hydrology technician to assist in processing the 

geophysical and hydrological data and to train his counterparts, the 

chemist, lab technician, and equipment maintenance specialist to get

the water quality lab functional and to establish regional labs and 

the water resource planner to coordinate all activities and undertake 

the socio-economic analysis. Numerous consultants are included in the 

project to assist the water resource planner in this critical task. 


I I. Ana lyses; 

A. Hydrogeological. 

Several reconnaisance level national surveys have been undertaken 
of ',vhich the latest are the 1973 UNDP/FAO "Hydrogeoligic Investigation 
of Somalia," and the UNEC "Hydrogeologic Review of Somalia" by 
W. F. Grirrrnehman done ;'1 1975. These surveys define the stratigraphy

of the underlying structures but do not contain an adequate inventory

of water points to define the entire hydrogeology of the area. 


The need at this point in time is for detailed regional surveys 

to precisely define the hydrogeology of specific areas. The UN/FAO

hydrogeologic maps at 1:2 million are suitable to permit developing a 

detailed survey although not sufficient to site individual wells. 


The general hydrogeological characteristics of the project areas 
are as fall ows: 

Bay Regi on 

The Upper Juba hydrogeolgic province in the Hiran and Bay Regions
is made up of Jurassic limestone, marl, clayey sandstone, and gypsum.
Groundwater is found at between 2-18 meters and springs occur along the 
basement (Bur) complex contact. Large volumes (up to 1,000 liters per
minutes have been produced). The quality is a TDS of between 
1500-3000 mg/l. 
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The Lower Juba groundwater province occurs in the southern 
Bay Region. Alluvial sands, silt and gravels are found in this province. 
The water up to 80 meters or so in depth has been found to be extremely
saline with TDS up to 35,000 mg/1. There is a second water horizon 
at greater than 120 meters depth that is less salty. Geophysical
exploration and deeper drilling is required to determine if goad
quality water exists. 

The Bur hydrogeological province occurs through the center 
of the Bay Region. This province is a precambian gneiss and granite
complex. Exploration is required to find a potable water supply in 
sufficient quantities for domestic use. 

Hiran Region. 

The Hiran groundwater province is made up of Jurassic marls, 
clays, limestone and gypsum. Water quality is' a TDS concentration of 
3,500-5,000 mg/l. Cattle are generally watered from dug wells with water 
in the 1-18 meter depth zone. The deeper horizon up to 400 meters have 
not as yet been explored for better quality water. 

The Upper Juba groundwater province described above is also found 
in the Hiran Region. 

The Benadir groundwater province is a wide belt in Hiran and 
the southern part of the Galgadud Regions. Water is found at 40-70 meters 
depth in the miocene Merca formations. The iDS ranges from 2,500 to 
4,500 mg/1. Boreholes are required to reach water in this province. 

Ga 1gadud. 

Dusa Mareb in Galgadud region is underlain by limestone, sand
stone, gypsifirous marl and gypsum formations. iwo water bearing horizons 
occur in the upper levels. Dug wells find water at 5-9 meters with TDS 
of 2500-17000 mg/1. A second water horizon at 60 meters is associated 
with sandstone interbedded with clay. The TDS is 3000 mg/l. 

Geophysical borehole ;nvesitgat;o~s are recommended to 
delineate the freshwater horizons in the 200-300 meter zone. 

The Benadir groundwater province discussed above is also found 
in the southern portion of the region. 

The Indian Ocean Coastal Zone province, found along the Indian 
Ocean in both Galgadud and Mudug regions, is a thin band of sand dunal 
formatior.s. Water is generally found at depts ot 1-6 meters and is of 
good quality with .TDS ranging from 1500-3000 mg/1. Dug wells are all 
that exist in most of this area. 
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Mudug Region 

The High Pleateau groundwater province is located in the 
north and covers the western Mudug Region and much of Nugal Region.
Groundwater is found between 50-200 meters. Water quality ranges 
from 1500-2500 mg/1. The Jisomma sandstone in the southwest of this 
province could have some potential for development in the 150-200 
meter range or deeper. 

The Mudug Plateau groundwater province is in the central part
of Somalia and is made up of extensive inland miocene sedimentary formations 
termed the Merca limestone, sandstone, clay marl and surface gypsum. 
Groundwater is generally found between 1-30 meters, with a TDS of 
about 2500 mg/1; and between 40-60 meters with TDS of 2000 to 4000 mg/1.
A retailed groundwater survey of the deeper horizon is needed to 
determine potential yields and quality Galcaio is underlain by gypsiferous
marl and gypsum with sandy clay intercalations. One well is 350 meters 
deep with water at 150 meters. Goundwater of better quality may be 
obtainable in 400-500 meter range. Individual aquifers need be 
examined for quality. . 

Nugal and Togdher and Sanag Regions 

The mountainous zone province in Nugal and Togdher Regions
has groundwater occurring as underflow in loose valley sediments and in 
outcrops in the form of springs. Groundwater generally occurs at depths
from 1-3 or 5-10 meters. The water is usually fresh but TDS can reach as 
high as 2000 mg/1. Groundwater can be found at depth in tectonic fracture 
zones, with a 25-30 liter per hour yield potential. 

The Nugal Depression and Taleh Plateau province of the Togdher is 
a large area within the central part of the Somalia High Pleateau. 
Groundwater has been found at 2-3 meters and 20-30 meter depths without 
the presence of any identifiable persistant horizons. The water is highly
mineralized (3500 - 5500 mg/1), but is still adequate for watering live
stock. Dug wells are the normal development in th1s province, however, 
exploratory drilling could produce imprOVed water quality. 

Burao, t~e capital of the Togdher, overlies deposits of recent 
to Eocene allurium, dunesands, sandy clay anhydrite and gypsum. Deep 
wells 100 to 177 meters deep provide the main supply. The water from 
100 to 130 meter] is good quality with a 70S concentration of 1000 to 
1200 mg/1. However, water quality at 177 meters is TOY 4700 mg/1.
Exploratory holes are desirable to determine the horizons of good
quality water. 

The high plateau groundwater province discussed above covers 
a large portion of Nugal region. 
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Lower Shabelli Region 

This Region contains two pri.mary groundwater provinces. 
The Benadir province was discussed under the Bay Region above. 
The second province, the river valley province, is recent stream 
alluvi~m. The primary aquifer is a stream-fed aquifer at 3-8 meters 
in depth having a TDS of 1,500-4,000 mg/1. Additional better quality
aquifers are likely in the 100-200 meter range. Annex 1 contains 
a summary mapping of groundwater provinces. 

A cursory analysis of water needs versus potential recharge 
indicates that the total rural water program will draw less than 
20,000 acre feet of water while national precipitation exceeds 
2,000,000 acre feet. Thus less than 1 percent of th~ precipitation 
must perc~late into the aquifers for adequate recharge of the aquifers. 
Since it IS likely that there is also significant recharge of deeper 
aquifers from the Ethiopian Highlands and definite recharge of the 
river basin aquifers from the rivers which rise in Ethiopia there is 
clearly adequate recharge of the aquifers. Chemical analysis of 
existing water supplies does not indicate that fossil waters are being
tapped. 

B. Surface Water 

Surface water development should be utilized only in situations 
where adequate groundwater is not available. Due to the high permeability
of the soils over most of the country, catchments must be lined if they 
are to carryover to the dry season. This leads to a cost exceeding an 
equal capacity groundwater source. 

Due to the variability of rainfall and occurrence of periodic 
low rainfall years, surfa:e catchments would not be filled in those 
dry years when water supply is most needed. 

Maintenance of surface water catchments has proven to be 
relatively expensive due to erosion problems. Minor cesign modifications 
will ameliorate this situation but with lined tanks maintenance will 
always be costly. 

In order to maintain control of water use, sanitation, etc., it 
is recommended that a pump system be continued rather than shifting to 
a gravity flow system. 

The WDA has experience in establishing both large and small 
surface water collection and storage structures. With the technical 
assistance provided under this project and by the FRG they will be capable
of meeting the needs for surface water development. 
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C. Water Quality 

Water quality is a serious problem in Somalia with high
concentration of sulfates, chlorides and other salts as well as 
bacteriological problems. See Annex 7 for details. 

At present, the capabilities of the MMWR to undertake water 
quality analysis is severely limited by a lack of operational equipment 
and staff. The contribution of the project to upgrade their capabilities
will enable them to analyze samples and collate the data. 

Given the large geographical area and the rough terrain in the 
country, it is important to install the capability for basic titration 
and incubation analysis in each of the project's regional centers. In 
addition, the drilling teams themselves will have colormetric analysis 
capabilities as well as conductivity test apparatus. 

D. Institutional and Manoower 

The primary institutions responsible for undertakin~ water 
development are the Ministry of Mineral and Water Resources (MMWR) and 
the Water Development Agency. 

Ministrv of Mineral and Water Resources 

The MMWR is primarily responsible for geophysical and hydro
l~gical analysis and policy decisions regarding utilization of the water 
rasources. Its geophysical/hydrological division will process data 
gathered under the initial survey and the ongoing data collection program.
It will develop regional groundwater mcps showing water contours, yields 
of aquifers, water quality, etc. These maps and surveys will be updated
regularly as additional data is collected. 

The tvl.MWR ',yill be responsible for operation of the central water 
quality laboratory and will process r:ata from all laboratories for 
incorporation into the regional surv,:./'). 

In his policymaking role, the :'inister sits as Chairman of the 
National ~ater Committee (NWC) , which allocates resources for water 
resources development. . 

At present, the geophysical/hydrological division i$ staffed by 
one graduate hydrogeologist and several assistants. The one hydro
geologist is not able to undertake analysis on his cwn and, therefore, 
functions primarily as a problem solver in the drilling program. The 
division has two drill rigs for exploratory purposes, one of which is 
operational. 

The water quality section of the ~~;nistry has a laboratory, albeit 
in poor shape. A great deal of non-operable equ;pm~. ; is in place and a good
maintenance program would go a long way toward making the lab operational. 
Few adequate records have been kept in the past and a good record system 
must be installed. 
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Water Development Agency (WDA) 

The WDA is the implementation arm of the MMWR for the 
development of water resources. The WDA is responsible for installing 
the wells allocated by the NWC and for operating and maintaining the wells. 

At the present time, their capability to meet the demand is 
limited both by the availability of adequate equipment and by a lack 
of professional staff. 

The WDA has a total of 22 drilling rigs of which only one-third 
are operational. Many of their operational rigs are lQ-lS years old and 
thus excessive time is spent in maintaining them as operational units. 
They lack any geophysical equipment and support vehicles are in short 
supply. Their maintenancp. shops are in disrepair and the lack of spare 
parts have deadlined many units. See Annex 6 for details. At the present 
time, they install only approximately 40 wells per year. 

The WDA staff is large but weak. Only two trained hydrogeologists 
are on the staff and thp,se are both stationed in Mogadishu. The drilling 
crews and mechanics seem capable of managing to keep old rigs running at 
least part of the time despite the lack of spare parts. However, the 
drilling crews are not capable of performing any systematic analysis of 
materials encountered ;n order to judge when to stop drilling or where 
to insert screens. ihe result has been an inefficient standard well 
approach. 

The WDA staffing pattern calls for 896 field positions of 
which only 236 are filled. Partially this is due to the lack of equipment 
to utilize the full staff and partly it i~ due to the overall stagnation 
0/ the agency over the pas t few yea rs. 

If the WDA is to become capable of undertaking a proper drilling 
program, it will need at least 10 trained hydrogeologists to oversee 
drilling operations, numerous new drillers, geophysical technicians, 
mechanics and support personnel. This project will provide training to 
upgrade staff into most of those positions while the FRG project will 
focus on mechanical 'r'lorkshop training. 

National Water Committee 

The NWC is the key to rational utilization of the water resources. 
Up to the present, they have been minimally effective because demands for 
development of water resources have been overwhelming; data concerning the 
water resources has been too scanty to permit any firm definition of supply, 
and tne WDA has not been capable of implementing the development program
which has been programmed. 
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The project will address each of these constraints by
1) collecting technical data to define resource availability;
2) assisting SDA to establish social and economic criteria to judge
the relative value of individual wells and to establish priorities; and 
3) give SDA the capability to implement a program of some 50 additional 
wells per year. 

Thus, with the added capabilities the NWC becomes of increasing 
inlportance as they will have a real contribution to make. 

The NWC, a Ministerial level committee, is chaired by the 
Minister of Minerals and Water Resources and includes representatives 
of the Water Development Agency, the Ministry of Finance, the Ministry 
of Local Government, the Ministry of Agriculture, the National Range
Agency, the State Planning Commission plus any other Ministries and 
agencies requiring water development. 

These members each have specific roles to play in the decision 
making process. The MMWR has overall responsibility for water resource 
development and is also the repository for geophysical and hydrological
data showing the availability of water for exploitation. The WDA, as the 
implementing agency for the water development program is responsible for 
defining its capabilities to undertake the program as well as advising
the NWC on priorities for individual wells. 

The Ministry of Local Government is responsible for collecting 
requests from villages for water supplies and listing them by priority.
The Ministry of Finance controls funding for implementation of the 
program and is responsible for keeping the program within its financial 
parameters. 

The National Range Agency is the watchdog for the environment 
and according to the Range Law (No.3, Feb. 4, 1979) must give its consent 
prior to drilling of rural wells. The State Planning Commission is 
responsible for assuring that the water program supports the GSDR 5-year
plan in priority areas. 

Other Ministries and agencies such as the Ministry of Health, 
the Settlement Development Agency, the Livestock Development Agency, etc. 
will sit on the committee as non-voting members when their needs are 
considered. 

The committee will meet regularly to plan the water development 
program. It will be their function to allocate the capabilities of the 
WDA to various activities including rural water supply, support of projects,
urban water supply, etc. It is evident that even with the additional 
capabilities given to the WDA under this project, it will not be capable
of meeting the total need in the short or medium term. Therefore the 
NWC will also direct some request to private sector drillers for 
implementation. 
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~anpower Ava11ability 

At the professional level, new graduates of the Faculty of 
Engineering at the University of Somalia will be selected for post 
graduate training in the U.S. The project anticipates training six 
persons in post graduate programs. With the annual output of the faculty 
of IS graduates per year, assurances have been given that minimum of 
four from the class in year one would be made available for the 
participant program. The project will continue to draw 4 engineers per 
year for on-the-job and in-country training as hydrologists and geo
physics. This will result in 6 professionals and 20 technicians in 
hydrology and geophysics by the end of the project. This would permit 
a 50 percent attrition rate for the technicians and still have a sufficient 
core staff. 

The first two years of the drilling program will have technical 
assistance drillers working directly in each region training newly
recruited drillers on nearly a one-an-one basis. The requirements for 
new drillers will include literacy and at least a minimum level of English 
language capability. Each technical assistant can train one driller every
six months so 12 additional drillers will be trained. This again allows 
for a 50 percent attrition rate. Follow-up supervision and retraining
is provided for in the project. 

The provisions in the project for manpower development appear
adequate to address the manpower constraint. 

E. Social Analysis 

Travelling through Somalia, one realizes that the issue of water 
availability, water quality, and water delivery system are among the 
main concerns of the Somalis. In this arid country where rainfall is 
erratic, and droughts constitute on eminent threat every four or five years, 
the availability of a steady water supply is one of the most critical 
perceived needs of a majority of the population. 

The main beneficiaries of the project al'e the agro-nomadic
population of Somalia. The project will achieve the following. 

1. Make water available in the areas of the greatest need 
where, frequently, people and their livestock have to travel for many
miles to find a water source. 

2. Improve the quality of water used for human consumption. In 
Somalia, the high salinity of the water causes many health problems among
humans and livestock. 

3. Reduce women1s workload; some 70 percent of the women1s daily
labor is spent on solving water-related problems (see Annex 9). The 
Comprehensive Groundwater Project is designed to ensure the availability of 
a potable, water supply for humans and animals in certain selected areas where 
the need is most urgent. The project will include an intensive sociological 
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study to be conducted in order to determine (a) local criteria for 
the selection for well sites; (b) details on water utilization practices,
and (c) identify local community leaders and encourage their participation
in the different phases of the project. 

In some rural areas of Somalia, people form communities that 
vary in size depending on the amount of water available for human and 
animal consumption. Agriculture is practices on small plots where 
sorghum, millet, corn, edible oils, and tomatoes, and sometimes beans, 
are grown. Pastoralists graze their animals in adjacent areas. Some of 
the rural population keep large herds, and practice herding and farming
alternately on a sea~onal basis. In parts of Somalia, one cannot always
draw a sharp line between nomadic and agricultural populations. It is 
common for a family to have the male clear a land lot for agriculture, and 
leave with the herds to seek better pasturage while a wife weeds and 
harvests the crops. In some areas, this flexibility is not possible
because of environmental constraints. In Mudug and Galgadud districts, 
agriculture is extremely limited because of the scarcity of water. In 
these areas, the development of groundwater will permit a more stable 
migratory pattern as the nomads move to graze but have less of a requirement 
to move for water. 

It should be noted that in Somalia, local water utilization 
practices are not wasteful. People are aware of the precious value of 
water. Throughout the whole country, one sees women and children carefully 
hauling water for miles to their homes. Plastic containers, water baskets, 
and clay-made jars are filled from wells, reservoirs (uars), rivers, water 
ponds or government tanks and then carried home for consumption. Payment
for water for livestock and in many cases for humans is a long-accepted 
practice in the country. 

People prefer rain water (sweet water) over well water because 
some wells have a high magnis;um sulfate content which ;s harmful to humans 
as well as livestock. However, "sweet water" is seasonal, limited, and has 
its own health problems too, e.g., shistosomiosis, tryponsomiasis, dysentery 
and other gastro i1testinal dis~ases. 

With poor planning, problems of over-population and over-stockioo 
can occur around water points. Ironically, these problems are worsened by
the very technological aid that is aimed to rectify them. The drilling of 
wells can attract nomads who would originally have been dispersed during 
the dry seasons. They bring the animals to wells in large numbers, and 
overgraze the surrounding land. The inclusion of the NRA in the National 
Water Committee to exercise their authority to regulate rural water as 
given in the Range Law provides environmental safeguards. Community input
will be sought in determining criteria for well-drilling. Local needs 
will be assured on the basis Qf discussions between community members and 
representatives of the regional Water Development Agency. Women form a 
large number of the beneficiaries hence they will be encouraged to 
participate in these discussions. 
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Local water needs vary from one location to another according 
to population density, size of herds, herd composition, number of nomads 
visiting the area, and water utilization patterns. Establishing
"a priori" criteria to be applied in all different regions of the country 
is a useless procedure because it ignores local complexities. However, 
the following can serve as general guidelines for prioritizing well 
locations: 

a. Needs of over-crowded areas have to be met first before 
drilling in upopulated ~reas. 

b. Wel'ls should be drilled where people live or on migratory 
routes most frequented. 

c. Social and health services have to be extended to the areas 
where wells will be drilled. 

d. Somalis have a well-estabiished tradition of paying for 
water to be used by their livestock. This tradition should be encouraged
but the cost of water from the newly-dug wells should not be prohibitive, 
or beyond people's economic means. 

The AID health program will assist the Somali Ministry of Health 
in explaining water-related diseases. Health programs will be implemented
in Bay, Togdher and Mudug regions and will emphas~ze preventive health 
education. This will effectively compliment the water development program
by providing information regarding water borne diseases and sanitation to 
villagers. 

A social science consultant is provided for in the project to 
both help establish social criteria to assist in setting priorities for 
new wells and to measure social impacts around wells. 

F. Economic 

The development of water resources is an essential component of 
nearly all development projects in Somalia. Without water resource 
development, agriculture development and range development are stymied.
The need for water is central to any developmental activity and therefore 
the benefits from water development rely on the benefits accruing to 
other projects. For the purpose of economic analysis of this project, 
benefits have been divided into three groups, quantifiable benefits which 
can be assigned on economic value, measurable benefits and non-quantifiable
benefi ts. 

The primary quantifiable benefit is increased livestock 
production due to range management programs which are based on groundwater 
use as a critical mechanism for controlling and optimizing range utilization. 
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It is not possible to separate out the contribution of groundwater 
to the overall production because each component is necessary to realize 
the benefits. However, the cost efficiencies of doing a national ground
water prJject as discussed in the fina~cial analysis section of this 
paper, raised the ERR of the central rangelands project from 12% to 14%. 

The measurable benefits are based on the number of people 
previously without reasonable access to a permanent, safe water supply. 
Assuming a total of 74 wells primarily for human consumption, some 
200,000 people would have access to more, better quality water due to the 
project. The impacts of this improved supply fall under non-quantifiable
benefits. 

The nonquantifiable benefits are by far the most important.
First of all, there is a positive benefit from reducing the magnitude
of drought relief efforts required in times of low rainfall. Since a 
major problem during the drought was the concentration of people around 
the limited number of permanent water sources with subsequent over 
grazing and starvation of animals, it ;s reasonable to assume that the 
existence of additional water points dispersed over the area would decreas 
the losses due to drought. The total magnitude of the drought loss is 
staggering. An indication of the mf5sive diversion of resources to deal 
with the drought can be drawn from the following summary of the 1974-75 
drought. 

So. Shs. 
Relief Operations 250,OOO,COO 
Food Aid 250,000~000 
Other Financial Assistance 375,000,000 
Loss of 20 - 30% of GOP 400,000,000 

A second nonquantifiable benefit is improved health due to a 
reduction in water borne diseases. This reduction in turn leads to 
increased productivity for the people. 

A third nonquantifiable benefit is a reduction in the amount 
of time and effort spent fetching water. It is estimated that in many
rural areas of East Africa over 25 percent of a persons daily energy
requirement is utilized in fetching water. In nomadic families this 
figure may approach 80 - 90 percent. Women in particular are likely 
to spend well over half their t{me hauling water thus ha'fe little time 
left for other pursuits. The water development program will have major
impacts on this situation. 

A fourth nonquantifiable benefit is the fact that water points, 
particularly in the range lands, will become periodic gathering points 
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for groups of people. For many years, the Government has been faced 
with the problem of how to deliver social services: education, health, 
etc., to the nomadic population which has been widely dispersed. The 
development of range reserves based around water points may aggregate
sufficient numbers of people within a lO-mile radius to permit delivery 
of social services. 

The economic feasibility of this project is best indicated by
cost effectiveness analysis. If this project was not undertaken, 
water resource development would be undertaken by individual water 
development units in each of several other projects, for example,
Central Rangelands, Bay Region, etc. From a purely financial sense, over 
$1.5 million is saved by doing the 102 wells required by Bay Region and 
Central Rangelands through the present project rather than through
individual projects. In addition to this financial savings, which arises 
from utilizing the same staff for other functions and for additional wells, 
doing the water development through the groundwater project allows the 
building of a data base and an ongoing institutional capacity. It also 
permits development of national groundwater development policy and provides 
control of exploitation. 

In summary, the project as designed is much more cost effective 
than other alternatives and allows numerous nonquantifiable benefits 
which would not be possible if water development were fragmented between 
other minor projects. If the project is to have both the production and 
institutional benefits, it must be conducted at the magnitude designed.
Costs would be cut by eliminating studies and institution building and 
doing a turn key program for 140 wells. However, this approach would 
eliminate long-term benefits and should not be encouraged. 

G. Environmental 

An lEE for this project was submitted with the PIO, and reviewed 
and the negative determination was approved. The project will work 
closely with the division of Range and Environment of the National Range
Agency to assure that adequate ecological planning is done prior to 
installation of wells. By virture of the ne'N Range Law, the NRA must 
consent to the installation of any rural wells. This gives the NRA 
the authority as well as the responsibility for protecting the environment. 
The AID contribution to the Central Rangelands Project includes support 
for the Division of Range and Environment. 

The project presented in this PP also includes provision for 
an environmentalist to work with the WOA and the NRA to define the 
environmental considerations and criteria for the water development program. 

With these additional safeguards the recommendation for a negative 
determination remains valid. 
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III. Financial Plan 

A. Budgets 

Following is a summary of the project funding: 

AID GSDR 
$000 $000 

Technical Assistance 5,421 172 
Traini ng 607 50 
Construction 506 672 
Conmodities 3,999 250 
Operations 0 937 
Salaries a 1,216 
'P.fl ati on 2,166 1,526 

,nti ngenc; es 237 142 

TOTAL 12,936 4,965 

Derivation of GSDR Fundin9 bl Year 
$000 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Total 

Budget 18 159 310 387 454 512 1,840 

PL 480::Proceeds 570 199 507 630 456 763 3,125 


TOTAL 688 358 817 917 910 1,275 4,965 

AID Contribution bl Functional Acc~unt 
SOOO 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Total 

FN 1,570 1,610 . 1,400 1,400 200 200 6,380 

Health 1,621 1,611 954 922 748 700 6,556 


TOTAL 3,191 3,221 2,354 2,322 948 900 12,936 

Detailed budgets may be found in Annex 10 Section B pages 16-18. 
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B. Financial Analysis 

The $17,901,000 cost of the Project is borne by a $12,936,000 
contribution by AID and a $4,965,000 contribution from the GSDR. The 
27% of the Project cost attributed to the GSOR contribution includes a 
$1,840,000 budgetary contribution for salaries and a $3,125,000 contri
bution from the proceeds of the sales of PL 480 commodities for operating 
costs and various local costs. The Mission plans to initiate a PL 480 
Title III program in FY 80 which will include support for this Project 
as one of its priority development activities. 

The financial analysis of this pr0ject included a discounted 
Net Present Value (NPV) analysis of the cost per well of doing the 
project through the Groundwater Project as opposed to putting a 'Hater 
development component into both the Central Rangelands Project and the 
Bay Region Project. Using a 12% opportunity cost of capital wells under 
the Groundwater project cost $54,000 per 'Hell. Doing the same wells as 
individual components under the Bay Region and Central Rangelands projects
gives a discounted NPV per wall of $71,000 for a discounted savings of 
$17,000 per well. When aggregated by the factor of 92 wells for the two 
projects, the total savings amount to 51.5 million which provides funds 
for a sizeable additional rural well program. 

The Bay Region and Central Rangelands Projects will pay SDA a 
portion of the costs of installation of the wells. 525,000 per weli 
has been budgeted in the Central Rangelands ?roject to cover operating 
costs for installation of the wells. The Bay Region project will budget
a similar amount. In addition, the casings, screens, pumps, engines, etc. 
for the wells under the Bay Region and Central Rangelands will be provided
by those projects. These items are budgeted at SI0,COO per well. In 
addition, some 52,500 is budgeted in the CROP and Bay Region ?roject for 
the construction of pump houses, pipe installation, troughs, etc. It is 
planned that the only cash payment to ~DA will be the S25,COO per well 
to defer the operation cost of installation. 

After the end of the Project the WDA is projected to have 
sufficient cash flow generation from wa:er fees to cover operations and 
maintenance of the domestic w~lls with a small residual to cover a: least 
a portion of further well development cos:s. The equipment provided will 
be operational for at least 15 years during wnich time nearly 8CO additional 
wells can be drilled. The installation costs for the additional wells will 
have to be borne either through the government budget or through village 
subscriptions. ~ater charges are based on stock watering rather than human 
consumption as is the present practice. There is some indication that a 
domestic fee of 1 to 3 shillings per 1,000 liters can be charged. Further 
details of the question of fees is found in Annex 10. 
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IV. Implementation. 

The primary implementing agencies for the Project will be the 

WDA and its parent ministry, the MMWR. The WDA will be administratively

responsible for implementing all aspects of the Project including the 

assistance provided to the MMWR. 


The project components operating within the Ministry are the initial 

survey, the ongoing data processing and the central water quality 

investigations. All field operations, including data collection, well 

drilling, field laboratories, etc., are the responsibilities of the WDA. 


As discussed in the organizational analysis, the activities of the 

National Water Committee are important to proper implementation of the 

Project. Project activities will supply much of the information and 

many of the guidelines needed for smooth operation of the NWC. 


Support provided to the National Range Agency in the environmental 

field under the Central Rangelands Project will further strengthen the 

capabilities of the NWC to make rational decisions regarding water 

development. iable 2 presents a schematic of the organizational structure 

of the Project. 


The WDA has demonstrated a capability to undertake host country 
contracting by managing numerous contracts with both local and foreign
suppliers. The present General Manager was . Jr.r.erly General Manager 
of the Mogadishu Water Authority which hac contracted with an American firm, 
Parsons, Inc., for installation of the ~ogadishu water supply and with 
other international firms under the rSRD-~inanced expansion program.
The WDA will be backstopped in contracting and procurement ~y the technical 
division of the State ?lanning Co~ission and its Project :m~lementation Unit 
which is being strengthened by the laRD ~c serve as advisors in imo1emen
tation actions. 

On the ~ission side, ~he ~~ssion engineer will be ?roject ~anager for 

this project. The SPAR for this pcsi:ion was submitted in Jan~ary 1979 

and we expect assign~ent in September 1979. 


An implementation plan for the first three years of the Project is 

presented in Table 3. During these three years the program is just

getting started. Actions to get staff on board, equipment cr~ered, housing

begun and partiCipants off for trainlng receive high priority. These three 

years find the initial surveys being comole:ed in each of the regions and 

the drilling program beginning. See Annex 14 for additional details. 


Table 4 shews the ~rogress of the drilling program with evaluation 

points and benchmarks identified. 7he rangelands drilling program is 

left somew~at flexible between June 1981 and Cece~ber 1984 because :he 

drilling of range wells is dependent upon the progress in establishing

range associations and grazing reser~es ~efore installing water. :f the 

range program is delayed, the WDA will begin with the domestic water supply 

program or in the northern regions where the range program is more advanced 

and move to the rangelands when needed. 
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Technical assistance phase out will begin in 1983, initially 

scaling down TA involvement but maintaining some supervisory staff. 

By the final year of the project all full-time TA, except the team 

leader, will have departed, leaving their trained counterparts to their 

tasks. 


V. Evaluation. 

Four external evaluations are built into the Project and funded 

under other services. Their role will be to evaluate both methods 

and progress in the Project and to review the work done by the contract 

team i~ impact definition • 


. The Project's initial survey phase 'fIill collect soCia-economic 

baseline data concerning water usage as well as technical data. During

the course of the production program, funds are provided under consultancies 

for follow-up impact e'/aluation where data can be checked against earlier 

projections. 


The Project will be aided in evaluation by the extensive evaluation 

mechanisms built into the Central Rangelands and Bay Region Projects.

The Central Rangelands Project incorporates an evaluation unit to undertake 

continual socio-economic monitoring as well as a range and environment unit 

to monitor ecological change due to construction of water points ( 'd 

installation of range management programs. The Bay Region Project will 

incorporate similar evaluative units. 


It is expected that evaluation teams for the grcundwater project will 

collaborate closely wi:h these other resident groups to draw and analyze

data. 


In evaluating progress of the Droject. the evaluation teams will also 
appraise WDA effectiveness in acccmpli~hing its imole~enta~ion tasks, 
the ~lMWR effectiveness in gathering ana util iz;ng data and the ~IWC ef~ectiveness 
in rationally allocatlng the cacability to develop the water resource 
base. 

VI. Conditions. Covenants and ~ecotia~inc Status. 

A. Neootiatino Status. 

The project has been under discussion with the Government since 

April 1978. when the first prD was drafted. In November, 1978, a revision 

of the PID was done in which the USGS team collaborated closely with the 

WDA and MMWR. During the PP preparation, the team has wor~ed with WDA 

in developing the program and the WDA is well aware of what the Project 

entails. The USAID Mission has carried on a continuous dialogue with the 

WDA, the Minister of Mineral and Water Resources and the State Planning 

COlTl11ission. The concept of utilizing the WDA as the unit having water 

development expertise has been agreed by the National Range Agency. 
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It is the opinion of the Mission, that final project
negotiations will be brief as all concerned ministries are firmly 
on board. 

B. Conditions. 

The only condition recommended by the project development team 
is that AID requires that the GSDR provide to USAID 1:100,000 topographic
and vegetation maps for the areas in which the Groundwater Project will 
be active. This has been discussed with the State Planning Commission and 
the WDA who feel that it poses no problem. A formal letter of request 
has been sent to the State Planning Commission requesting these maps. 

C. Covenants. 

In addition to the standard AID covenants, the Mission recommends 
the following: 

1. The WDA agrees to establish technical, socio-economic and 
environmental criteria to serve as guidelines for the National Water 
Committee. 

2. The WDA agrees to review their fee collection procedures
and schedule with a view toward maximizing efficiency. 

3. The WDA and MMWR agree to provide full counterpart staffing 
for the Technical Assistance staff. 
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LOGICAL }O~RAMEWORK 


AssumptionsObjectively Verifiable IndicatorsNarrative 

1. Availability of minimum 30 liters per The Water Resource development is 
supply for the population and 

Goal: To provide adequate water 
capita per day for each period in critical to overall development 

livestock of Somalia. Somalia. efforts. 
2. 	No range areas left ungrazed due to 

lack of water. 

1. 	WDA installing in excess of 50 wellsPurpose: To develop an on-going water 1. Financing provided for operations 
development program to provide per year at completion of Project. of rigs and crews to continue the 
potable and livestock water. 2. 	Data system is maintained. program. 

3. 	Five-year plan includes water devel 2. Range Development Program continuE 
opment policy. as 	planned. 

1. 66 primarily livestock wells.Outputs: 1. Production wells. 1. 	National Water Committee revital 
2. 74 primarily domestic wells.2. 	Capable institution in WllA ized. 


for implementing water pro
 3. WDA undertaking annual work plan. 2. Trained staff remain on the job. 
gram. If. Drilling rigs averaging 8 wells/year 3. 	User charges adequate to cover 

3. 	Adequate data base for de 5. I~drogeologic n~ps at 1:100,000 operation and maintenance costs. 
fining the water resource. developed. 

6. 	 Data being processed with regular 
updates of Ilydrogeologic data by 
I'IN~m. 

Inputs: 1. Technical Assistance. Sec Budgets 1. 	German program to support WDA on 
2. 	 Training. management side is implemented. 
3. 	 Equipment. 2. 	Counterparts and trainees are 

available. 
3. 	1:100,000 base maps are made 

available. 
4. 	 Range Program moves forward as 

planned. 
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5C(2} - PROJECT CHECKLIST 

Listed below are, first, statutory criteria applicable generally to projects with FAA funds. and 
then project criteria applicable to individual fund sources: Development Assistance (with a sub
category for criteria applicable only to loans): and Security Supporting Assistance funds. 

CROSS REFERE:ICES: 	 IS COUNTRY CHECKLIST UP TO DATE? IDENTIFY. HAS STANDARD. ITEM CHECKLIST BEEN 
REV1EWEO FOR THIS PRO~lECT? 

A. 	 GENERAL CRITERIA FOR PROJECT. 

App. Unnumbered; FAA Sec. 653(b); Sec. 611 

~'(a)' Describe how COlTlllittees on Appropria a) Calgressional Notification will 
tion~ of. Senate and House have been or be sul:lni tted to Co'lgress.will be notified concerning the project; 
(b) is assistance within (Operational b) No. 

Year Budget) country or international 

oraanization allocation reported to 

Congress (or not more than 51 million 

over that figure 


Z. 	 FM Sec. 611 a)( 1). Prior to obI igation Yes, see Annex 	5.
1n excess of a ,000, will there be (a) 

engineering, financial, and other plans 

necessary to carry out the assistance and 

(b) a reasonably firm es~imate of ~he 

cost to the U.S. of the assistance? 


3. 	 FAA Sec. 611 (a H2). If fur';her 1egis Net .required.

lative act10n 1S reouired within recipient 

country, what is basis for reasonable 

expectation that such action 'llill be 

completed in ti~~ to permi: oraerly 

accomplishment of purpose of ~he assis

tance? 


~. 	 FAA Sec. 611(~): leo. Sec. ~Ol. !f for see 611 b Cer---ificaticn -Yes,
water or water-related lana resour:e 	 5.~exconstruction, nas orojec~ met the stan

dards and cri teri a as per c.he. P:ri.Jlcipi.e.J 

and S~'!..dJ OM PUM.i.ng iIIatz...'t and 

Re..la.Ud Lvui Ru0 U/t.C.~ d.a.Ud acto be..'t 2S,

19137 

5. 	 FAA Sec. 61l~1. I" or6ject is caoital Yes - see Annex 4. aSs1stance re.g., constT'uc::on), ~nd all 
.U.S. assist.lnce for it will exceed' 

S1 million, has Mission Jirector certified 

the country's capability effectively to 

maintain and utilize the project? 


6. FAA Sec. 209. 	 619. Is project susceptible Project. is part of a nultilateral
of execution as oart of regicnJl or multi prcqrcrn with gecqraphic areas beinglateral project? If so why is projec~ not 
so executed? Information and conclus~on parallel finance:. by varicus dalcrs. 
whether assistance will encourage 
regional develooment programs. If 
assistance is for newly independent 
country, is it furnished through multi
lateral organizations or plans to the 
maximum extent appropriate? 

http:PUM.i.ng


....... 	lItO NO. 
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7. 
eve 0 ent oans. . nrormat10n an 

conc USlons wether project will encourage
efforts of the country to: (a) increase 
the flow of fnternational trade; (b> 10s
ter private initiative and competition;
(c) encourage development and use of 
cooperatives, credit unions. and savings
and loan associations; (d) discourage 
monopol istic practices; (e) improve
technical efficiency of industry, agri 
culture and commerce; and (f) strengthen
free labor unions. 

8. 	 FAA Sec. 601(b). Information and con
clusion on how project will encourage
U.S. private trade and investment abroad 
and encourage private U.S. partiCipation
in foreign assistance programs (including 
use of private trade channels and the 
services of U.S. private enterprise). 

9. 	 FAA Sec. 612(b); Sec. 636(h). Describe 
steps taken to assure that, to the 
maximum extent possibl~, the country is 
contributing local currencies to meet 
the cost of contractual and other 
services, and foreign currencies owned 
by the U.S. are utilized to meet the cost 
of contractual and other services. 

10. 	 FAA Sec. 6l2(d). Does the U.S. own excess 
forei gn currency and" if so, 'o'Ihat arrange
ments have been ~ade for its release? 

11. 	 ISA 14. A.'le anI} FAA 5wtd4 50.'1. FY 73 behtg 
U4ed .(.II ~ P,'lOject. to C.On.4.t'tUct, opeM.tl.., 
~. O,'t ~upp.tl} ~uU ~Oll.. any .wdea-t 
poweJt.p.tan.t wu:!e.'l an. J.glteeme.nt 6011. c.oope.'!A
Wit be.tween the Un-iUd ~ cwi altlj 
o.thvr. c.oW1.t-tlj? -

B. 	 FWIDHIG CRITERIA FOR PtlOJECi 

I. Oevelooment Assistance ~roj~c~ Sr;~er;a 

a. FAA Sec. 102(c); Sec. ,1'; Sec. 28la. 
Extent to 'NnlCn actlvlty will (a) effec
tively invoJote the poor in development. 
by extendin9 access to economy,3t iccal 
level, increasing labor-intenslve pro
duction. spreading inves~~ent out from 
cities to small towns and rural areas; 
and (b) help develop cooperatives, 
especially by technical assistance, to 
assis.t rural and urban poor to heip
themselves toward better life, and other
wise encourage democratic private and 
local governmental institutions? 

N/A 


'llle 	U. S • private sector will l:e 
invited to provide technical 
assistance e:;ruipne'nt and 
camtcdities. 

All lccal costs are to l:e financed 
by GSDR. 

No. 

NO 

Is socially oriented rural prc:gram 
rather than E!CQ1anic, rut is 
critical suppcrt e1arent of 
cocperative rangeland Itlal"'.ager.ent 
pro;rarn. 

http:J.glteeme.nt
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b. 	 FAA Sec. 103, 103A, 104 105, 106, 
107. Is assistance being ma ae available: 
[include only applicable paragraph -
!.:..9.•• a, b, etc. -- which corresponds to 
source of funds u~ed. If more than one 
fund su~rce is used for project, include 
relevant paragraph for each fund source.] 

(1) 	 [103] for 'agricu1 ture,. rural deve10p- Prc:rluctivity in l:oth .tlJqricultural 
ment.or nutri~ion; if so, extent to and. Livestock subsectors are tied
which activity is specifica·lly very closely to the deve1q:ment ofdesigned to increase productivity 

potable an:! livestock water supplies.and· income of rural poor; [103A]

if for agricultural research, is 

full account taken of needs of small 

farmers; 


Gocd quality potable water. is critical(2) 	 [104] for population planning or 
.	health;... if so, extent. to which for iIrq;lroving rural sector sanitation• 
activity extends low-cost, integrated 
delivery systems to provide health 
and family planning services, 
especially to rural areas and poor; 

(3) 	 [105] for education, pu~lic admin N/Aistration, or human resources 
. deve10p.ment; if so; extent ·to which 

activity strengthens nonforma1 

education, makes formal education 

more r~levant, especially for rural 

fami 1 i es and urban poor, or -. 

strengthens management capability

of instituttons enabling the poor to 

p.artici."pate:·in develooment;' . 


(4) 	 [106] for techn ica 1 ass·i stance, 
energy, research, reconstruction, 
and selected development problems; 

. if so; extent activitv is: 

(a) 	 teChn1cal cooperation and develop- N/A 
ment, especially with U.S. private

and vo1untary~ or regional and inter
national development, organizations; 


(b) 	 to help alleviate energy problem; 

(c) research into, and evaluation of. 

economic development proc~sses and 

techniques; 


(d) reconstruction after natural or 

manmade disaster, 


(e) for special development problem,

and-to enable proper utilization of 

earlier U.S. infrastructure. etc., 

assistance: 


(f) for programs of urban development, 

especially small labor-intensive 

enterprises, marketi~? systems, and 

financial or other institutions to 

help urban poor participate in 

economic and social dev~lODment. 
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(5) [107] 	 by grants for coordinated 
private effort to develop and 
disseminate intermediate technologies 
appropriate for developing countries. 

c. ,FAA Sec. 110(a); Sec. ~08(e). Is the 
recfpient country willing to contribute 
funds to the project, and in what manner 
has or w111 it pravide. assurances tha~.it 
will provide at le~st 25% of the ~osts of 
the program, project, or activity. with 
respect to which the assistance is to be 
furnished (or has the latter cost-sharing
requirement been waived 'for a "relatively 
least-developed" c~,u~tryH 

d.. FAA Sec'; 11 O( b~;-.' Wi 11 grant capital 
assistance be disbursed for project over 
more than 3 years? If so, has justifi 
cation satisfactory to Congress been made, 
and efforts for other financing, o~ ~ 
.the ~c,i.pi.w:t cou.n:tJuj "~vei..1J 1.eJl,b.t. 
de.vel..ape.If' ? 

e. FAA Sec. 207; Sec. 113. Extent to 
which assistance reflects appropriate
emphasis on; (1) encouraging development
of democratic, economic, political, and 
social institutions; (2) self-help in 
meeting the country's ~o0d needs; (3)
improving :lvailability of trained wonl!r
power in the country; (4) pro9rams
designed to meet the country's health 
needs; (5) other important areas of 
economic, oolitical, and social develoo
ment, including industry; free labor 
unions, cooperatives, and Voluntary
Agencies; transportation and communica
tion; planning and public administration; 
urban develooment, and modernization of 
existing laws; or (6) integrating 'Homen 
into the recipient country's national 
economy. 

f. FAA Sec. 281 b. Describe extent to 
whic pro9ram recognizes the particular 
needs, desires, and capacities of the 
people' of the country; utilizes the 
country's int~llectual resources to 
encouraae institutional development;
and supports civic education and training 
in skills required for effective partici 

'pation 	in governmental dnd political
processes essential to self-government. 

AID HANDBOOIC 3 •.App 5C 

N/A 


Yes, the GSDR is making a rnaj or 
bJdgetary cmtribution am will 
utilize their Title I local 
currency generaticns to provide 
over 25 percent of project costs. 

CamtJ:y is relatively least develcped. 

Training is important part of the 
project. 

Potable water supplies are critical 
to 	improved health. 

Since waren hold Ft'irnary respcnsibility 
for drawing, carrying am using water 
the tirre t:.r.ey save by having a goo:1 
water supply close at hand will peonit 
them to increase ti'.eir involversnt in 
econanic activities. 

Water is ene of tr.e priIrary ccncerns 
in an arid country, and is ene of t,lje 
greatest t=erceiveri needs in rural 
areas. The project has an institu
tic:nal bias and e.'1crurages full 
participaticn in allccaticn of water 
resrurces cev-elcprent capability 
thrcugh t:.r.e Naticnal Wa.ter Ccmnittee. 

thajt.it
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Bl 

g. FAA Sec. 201 b)(2)- 4) and -(8); Sec. 
201 e . Sec. 211 a - 3 and - 8. Does 
the activity g1ve reasonab e promise of 
contributing to the development: of 
economic resources, or to the increase of 
productive capacities and self-sustaining
economic growth; or of educational or 
other institutions directed toward social 
progress? Is it related to and consis~ 
tent with other development activities, 
and will it contribute to realizable 
long-range objectives? And does project 
paper provide information and conclusion 
on an activity's economic and technical 
soundness? 

h. FAA Sec. 201(b)(6); Sec. 211(al~5). (6).
Information and conclusion on POSSl le 
effects of the assistance on U.S. economy,
with special reference to areas of sub
stantial labor surplus, and extent to 
which U.S. corrrnodities and assistance' 
are furnisbed in a manner consistent with 
improving or safeguarding the U.S. balance. 
of-payments position. 

DeveloF~ent Assistance Project Criteria 
(_oans only) 

Yes. i:he devela:meot of water. is
centml-to any d~elq:ment ac:uvJ.ty 
and caltril:utes to develq:m:nt 
in almost all sectors. (See details 
in Annex 10.) . 

Nearly all A.I.D. funds will be 
expenjed in the U.S. for 
cCI'lsultants and equipnent. 

b. FAA Sec. 201 b)(2); 201U!). Infor
mation and conclusion on }l:apacity of 
the country to repay the loan, including N/A
reasonableness of repayment prospects, I, 

and (2) reasonableness and legality

(under laws of country and U.S.) of 

1endi ng and .re1endi ng terms of the loall. 


c. FAA Sec. 20I(e). If loan is not 
made pursuant to a multilateral plan,
and the amount of the loan exceeds 
~IOO,OOO, has country submitted to AID 
an applic'~i:~ for such funds together
with assur .111.';. to indicate that funds 
will be u~ed in an economically and 
technical~y ~nund manner? 

d. FAA Sec. 201 (f). Does project paper 
describe how project will promote the 
country's economic development taking
into account the country's human and 
material resources requirements and 
relationship between ultimate objectives 
of the project and overall economic 
development? 

http:ac:uvJ.ty


82 

Part 1 
IIANI. ,,&..0 NO. 

AID HANDIOOK 3, App 5C1978 	 3:22 

e. FAA Sec. 202(a~. Total amount of 

money under loan w iCry is going directly 

to private enterprise,'1s going to 

intermediate ~redit institutions or 

other borrowers for use by private

enterprise, is being,use~ to finance 

imports from pri va te sources, or..is 

otherwise being used to 'finance procure

ments from private sources 1 


f. FAA Sec. 620(d). If assistance is 

for any productive enterprise which will 

compete in the U.S. with U.S. enterprise,

is there an agreement by the recipient 

country to prevent export to the U.S. of 

more than 20~ of the enterprise's annual 

production during the life of the loan? 


3. 	 Project Criteria Solely for Security N/A
Suoportina Assistance 

d. FAA Sec. 531. How will this assis

tance support promote economic or 

pol i ti ca 1 stabil i ty? 


b. FAA Sec.. 533 (e) (1). 111m !U4.u.tanc.e 

uncWl the. sou:theJUt ,qM..c.t.tn SpeWz.e. 

Requ.Vwne.n.t4 Fund be u.oed 601r. mi.1...UtvuJ,

gu.eJUr,(.Uo., Olf. ~ a.c.:t.).v.i..ti..v.? 


4. 	 Additional Criteria for Alliance for 

Proaress 


[Note: Alliance for Progress projects 
should add the following two items to a 
project checklist.] 

a. FAA Sec. 251(b)(1), -(8). Does 

assistance take lnto account principles 

of the Act of Booota and the Charter of 

Punta del Este; and to what extent will 

the activity contribute to the economic 

or political 'ntegration of Latin 

Americ3? 


b. FAA Sec. 251(b){8); 251(h). For 

loans, has there been taKen into account 

the effort made by recipient nation to 

repatriate capital invested in other 

countries by their own citizens? Is 

loan consistent with the findings and 

recommendations of the Inter-American 

Committee for the Alliance for Proaress 

(now "CEPCIES," the Permanent Executive 

Committee of the OAS) in its annual 

review of national development activities? 


http:gu.eJUr,(.Uo
http:Requ.Vwne.n.t4
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5C(3) - STANDARD IrEi CHECKLISi 

Listed below are statutory items which normally will be covered routinely in those provisions of an 
assistance agreement dealing with its implementation. or covered in the agreement by exclusion (as
where certain uses of funds are permitted. but other uses not). 

These items are arranged under the general headirgs of (A) Procurement. (6) Construction, and 
(C) 	 Other Restrictions. 

A. 	 Procurement 

1. 	 FAA Sec. 602. f.re there arrangements to Yes
permit u.s. small business to participate
equitably in the furnishing of goods and 

services financed? 


2. 	 FAA Sec. 604(a). Will all commodity 

procurement financed be from the U.S. 
 Yesexcept as otherwise determined by the 
President or under delegation from him? 

3. 	 FAA Sec. 604 (d ) . If the cooperating N/Acountry discriminates against U.S. 

marine insurance companies. will agree
ment require that marine insurance be 

placed in the U.S. on commodities 

financed? 

4. 	 FAA Sec. 604(e). If offshOre procure
ment of agricultural commodity or N/A 

product is to be financed, is there 

provision against suc~procurement when 

the domestic price of such commodity is 

less than parity? 


5. 	 FAA Sec. 608(a). ~il1 U.S. Government Yes 

excess personal property be utilized 

wherever practicaole in lieu of the 

procurement of new items? 


6. 	 MMA Sec. 901(b). (a) Compliance with Yes 

requirement that at least 50 per centum 

of the gross tonnage of commodities 

(computed separately for dry bulk 

carriers, dry cargo liners, and tankers) 

financed shall be transported on p~ivate1y 

owned U.S.-flag commercial vessels to the 

extent that such vessels are available 

at fair and reasonable rates. 


7. 	 FAA Sec. 621. If technical assistance 

is financed, will such assistance be fur-
 Yesnished to tha fullest extent practicable 
as goods and professional and other 
services from private enterprise on a 
contrac t bas is? If the facilities of 
other Federal agencies will be utilized, 
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are 	they particularly suitable, not 
competitive with private enterprise, 
and 	made available without undu~ inter
ference with domestic pro~rams? 

8. 	 International Air Transport. Fair 
competitive Practices Act, 1974 

If air transportation of persons or 
property is financed on grant basis, will 
provision be made that U.S.-flag carriers 
will be utilized to the exte,t such 
service is available? 

B. 	 Construction 

1. 	 FAA Sec. 601 d. If a capital (e.g.,
constructl0n project, are engineering
and professional services of U.S. fir~s 
and their affiliates to be used to the 
maximum extent consistent I'lith the 
national interest? 

2. 	 FAA Sec. 611(c). If contracts for 
construction are to be financed, will 
they be let on a competitive basis to 
maximum extent practicable? 

3. 	 FAA Sec. 620(k). If for construction 
of producti'/e enterprise, will aggregate
value of assistance to be furnisned by
the U.S. not exceed SIOO million? 

C. 	 Other Restrictions 

1. 	 FAA Sec. 201(d). If development loan, 
is interest rate at least 2% per annum 
during grace period and at least 3% per 
annum thereafter? 

2. 	 FAA Sec. 301 (d). If fund is establ ished 
solely by U.S. contributions and adminis
tered by an international organization, 
does Comotroller General have audit 
rights? 

3. 	 FAA Sec. 62Q(fJ). Do arrangements
preclUde promoting or assisting the 
foreign aid projects or activities of 
Communist-Bloc countries, contrary to 
the best interests of the U.S.? 

4. 	 FAA Sec. 636(1). Is financing not per
mitted to be used, 'Hithout waiver, for 
purchase, long-term lease, or exchange
of motor vehicle manufactured outside 
the U.S. or guaranty of such transaction? 

Yes 

Yes 


N/A 


N/A 


N/A 


Yes 


Yes 
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5. Will arrangements preclude use of 
financing! 

a. FAA Sec. 114. to pay for performance Yesof abortions or to motivate or coerce 
persons to practice abortions, to ~ 6o~ 
pe..'laOJtma.II.C.I!. 0 6 .w.vo~ ~J:vt.,i.Uz.a.t)A¥I., 
011. to cae-'lCI!. a~ p!t.Ovi.d1!. 6htanUal .w.c.en.tiVI!. 

to CUt!I pe-uOI\ to ~I!. ~.u'Li..U:a.tion.1 


b. FAA Sec. 620(g). to compensate owners 
for expropr1ated 1ationalized property? YP.5 

c. FAA Sec. 660. to finance police train Yesing or other law enforcement assistance, 

except for narcotics programs? 


d. FAA Sec. 662. for CIA activities? Yes 
e. Aeo. Sec. 103. to pay pensions. etc., Yesfor m,litary personnel? 

f. App. Sec. 105. to pay U.N. assessments? Yes 
g. App. Sec. 106. to carry out provisions Yesof FAA Sections 209(d) and 251(h)? (trans
fer to multilateral organization for 
lending). 

h. Ape. S~. 11 Z. to 6htanc.e. thl!. upolLt Yes06 nlLCZe..vt eqlU.pmen.t, 6uel., Olt .t2..Ch.n.ology 
oIt to tJrJU..n. 001tUgn. ruz.:ti..oI'U1.U .w. nu.c.i. ea.'!. 
~? 

~. ADD. Sec. 501. to be used for publicity 
o~ propaganda purposes within U.S. not Yes 
authorized by Congress? 

http:p!t.Ovi.d1


PART II 

Narte of camtry/Fntity:· Sanalia Name of Proj.;ct: Conprehensive 
Grcundwater Develq:ment 

Nlmlber of Project:_6;...;4;.;;.9-_0.;.;1;.;;0.;;;1______ 

Pursuant to Part__", Chapter__-:, Secticn~_of the Foreign 

Assistance kt of 1961, as anended, I hereby authorize a Grant to 

Satalia the "Ccx::perating Co.mt:l:y" of not to exceed ~.ree million two 

l'n.uxJre:l tbcusand Unite:J States dollars ($3,200,000) the "Pllthcrized 

1tnalnt" to help in financing certain foreign exchange costs of gcx::ds ar.d 

sa:vices required far the project as des:::ri1:ed in the follcwing paragraph. 

The project ccnsists of an overall water develc;ment pro;rarn 

b:ginning with hydro;eolcgical arc gecphysical stOOies arrl then 

rooving into a prcgrarn to drill apprcximately 140 \\ells whlle 

cootinuing u.e data collecticn l::egun with t,.'"'.e initial stu::ties. 

SpecifiC gecgraphic areas encanpassing 4 regicns of t:-~ camtry 

have l:een identified as priority areas while 4 crljacent re:;icns 

are regarded as peripr.eral areas which can l:e serve:l fran the 

same regimal centers. '!t.e project incltldes a large i.."'lstit:'.l

tion bd ldjng canpcnent to develcp the Water Devel.c:ptw:nt kjency 

and the hydrolo;ical sectim of tOO Ministry of Minerals and 

water Rescurces to give these ager.cies tr.e the capability to 

CO"ltinue the drilling and data analysis activities after the 
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erx3. of the project. 'I1'le project provides far 65 man years of 

technical assistance, 12 years of participant trainir.g, over 

70 professionals ar.d technicians to be trained in-camtry and 

the necessary equipnent support far the exp1araticn aIXi drill 

ing prc:gran. 

I approve the total level of A.I.D. appropriate:i furxiing pl.anred far this 

pt"oject of not to excee:l ~lve rnillic:n nine hurrlred thirty six t.~3,..rl 

United States dollars ($12,936,000), in Grant fur.ds inc100ing the furrling 

aut.rn-izai al:::ove, durir.g tr.e peria:1 FY 1979 tbroogh FY 1983. I apprcve 

furti:er ir.cranents i.uring that t=ericd of Grant fur.rling up to $9,736,000, 

Slbject to the availabili~j' of fur.cs ir. acccrdance '.vith A. I.D. allctment 

prccaiures. 

I b:reby autl".crize tte initiaticn of ne:;ctiaticn ara executiC'l cf the 

Project. h;reer.ent ty t.\;e cfficer to wnan such auti-.crity r.as b:en dele;ated 

in accardance with A. I.D. regulatiC'ls am Ce1e;aticns of .nllthcrity subject 

to tr.e fol1cwir.g essential teml.S am CCVe!"'.ants arrl rnajcr ccnditi.cns; 

tcgether -.vith such ~ teI::':ls ar.d cc:n::iiticns as )_ I.D. may deen app:-cpria-;e: 

a. 	 So.n:ce arxl <:ricin of Gcx:ds an:: Ser:ices 

En:ept for O:ean Shipp:ir.g r Gccds an:! Services finarx:ed by A. I.D. 

under t.~ project shall have their srurce am crigin in ~ 

Cocpe..ratir.g Cruntry ar in tbe tinite1 States, ar in ccuntries 

in:luded L"l A.I.D. Gecgraphic Ccrle 941 except as A.I.D. may 

ot.terwi.se agree in writin;. 

milli.cn
http:ot.terwi.se


-3

b. Prior to any disbJrsanent, or theissuance of any camtitment 

doa.nnents umer the Project h;reement, Grantee shall 

futnish in fOIJn arrl substance satisfactory to A.I.D., 2 ccpies 

of 1:100,000 tq::o;raphic and vegetatiO'l rraps for the project 

priority aril peripheral areas. 

c. Grantee. ___.___ shall ccvent__________ 

1) The IDA will establish technical sccio-eccnanic and 

envl.rCl'lIrental criteria to serve as guidelines for 

the Naticnal Water Canni ttee. 

2) The W)A '..;ill rev-ie'li their fee collecticn procedures and 

schedule with a view toward IT'.a:drnizing ef::icier.cy. 

3) 'n1e IDA ar.d ~ l-1WR will proviCe full CQ.ll1te..~ staffing 

for tbe Tec!mical assistance staf:. 

d. The follCMir.g 'Naivers to A.I.D. regulaticns are hereby 

approved.-----------------------------
1. Ease1 a1 the projecc ·Je.!"'.icle star&rclizaticn plan :cr 

p.l..~i".ase cf ____It'imufactured light passenger 

vehicles is aut:r.orized~ 

Clearnaces: 'I'voErl Name Office Symool Data Initials e· 

B. 

C. 

D. 
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Signature__________ 

'ryped Name Ol: Authorizing 
Officer 

Office syrnEOI 



611 E CERI'lE'ICATICN 

CCMPREHENSIVE GRClJNDWATER DEVE!.C.tMENl' 

649-0104 

'!he p,JrpOse of this project is to develql a capability within the GoJernment 
of Sanalia r s Ministry of Minerals and water Resam:es and its implanenting 
cqency, the Water Deve1q:rnent .tli;ency I to plan and iIrplanent a water resource 
develc:prent prcgram far the ccuntry. The A.I.D.-financed inplts ir.clude the 
technical assistance am training required to prepare the essential agencies 
for their tasks ar.d the equiprent and catmedities required to l:egin a well
drill.ing program in 4 regions of the ccuntry. By the end of the project 140 
deep wells will have l:een installed, hydrogeological maps for appraximately 
half the camtry will have l:een prepared and sore 70 professicnal and techni
cal staff will have received intensive am on-the-job training. 

&:malia' s ability to maintain and utilize a program such as this is test 
in:licated by the A. I.D. -financed Moga:lishu Water SUpply Program which was 
undertaken in the early 1960s and which they have maintained in cp:raticn 
sir.ce that tirre. Several drill rigs brrught in at that tbre are still 
c:perating in rural areas despite the critical lack of spare par---s. The 
financial analysis far the project daoc:nstrates that the present water charge 
structure pt"evides sufficient i.'1care to CCNer cperatic:n and maintenance costs 
of the wells. 

I, Charles P. Cat'ptell, A.I.D. Mission Director in sanalia, certify that the 
Government of Sana.l.ia will have, at the end of the project, the financial and 
hlman resa.n:ces to cperate arrl maintain the wells and equipnent provided ur:der 
the Ccnprehensive Grour.dwater Cevelc:pnent Project. The GSDR has dencnstrated 
m the past its capabilities in the Water Resoorce S€ctor and with the existing 
'later charge structure the wells will l:e financially seli-sustaining. 

Date 

http:Sana.l.ia
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REF: IA) MOGADISCIO 1953 IB) MOGADISCIO 21<)08 

I. REQUIREMENTS OF FAA 611 IA) AND 1[3) ARE CONSIDERED SATIF lEO 

SINCE I!) PROJECT M~EAS HA ' j BEEN IDENTIFIED, HOWEVER. 

ACTUAL SITE SELCTION WILL DEPEND UPON ADEQUATE HYDROGEOLOGICAL 

DATA, (II) KINO AND AMCUNT OF EQUIPMENT HAVE BEEN IDENi'IFIED, 

III!) HYDROLOGICAL MAPS FOR PROJECT AREA ARE AVAtLABL~, IIV)

•.. .•.___ ••.__ ,0 __ - __ •• , _ •. _ •.•••____ •• ___ ._ •• ,.. •• __ ft . ' ""'_ ....... , ... ....... " ' .'
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PROJ ECT HAVE BEEN REVI E'NED AND, AS A RESUL T TECHN! CAL . 
ASSISTANCE AND TRAINING HAS SEEN PROVIDED TO REMOVE PERCE-
I VEO CONSTRAI NTS TO PROJ ECi' I MPLEMENTATI ON. IV!) MAINT:::NANCE 
REaUIREMENT~ HAVE 8E:::N IDENTIFIED AND RESONA8LY FIRM COST 
ESTIMATES HAVE SEEN COMPUT:::D. IVII) COMPUTATION OF TANG!Bl E 
ANO !NTANGIBLE 9ENEFITS AND COST HAVE SEEN IDENTIF1~D. 

2. RDSO S:::L!EVE5 F'F' TECHNICALLY SOUND AND WELL f'RESEI'li':D. 
HOW~VER. SUCCESS OF ~RCJECT IMPLEMENTAi':CN IS HINGED CN T! M:::~Y 

AVAILA3ILITY OF QUA~F!ED LCCAL MANPOWER TO WORK WITH USi' ~ 
AND FOR OV:::RSE ,\S TRAH:lNG. HOUSING :''1AIL .\Sr!..!T'· AND. LOCAL 
L03ISTICS, MISSION SHOULD SUFFIC!ENi'L'f COV:::R THESE ISSUES 
UNDER COV:NANT . S! GNED iJL ANE 
UNQTE 
PEi'TER50N 
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ANNEX 6 

GROUNtWATER 

INTRODUCTION 

Personnel interviewed for the groundwater portion of the project paper in
cluded the General Managers of the WDA and NRA plus administrative staff 
of both agencies and the MMWR. Additianally, experienced c • .:patriate staff 
working in Somalia on groundwater supply projects were also interviewed as 
to their opinion and experiences with the ligistic and technical capabili
ties of the WDA, MMWR and NRA. 

Existing projects in operation include the Trans-Juba water supply project, 
the water supply for the city of Baidoa by the Chinese, water supply for 
the cities of Burao, Merka, Dusa Mareb and Galcaio by the FRG. 

J~ttle is known of the Chinese-installed projects, however, the German 
plan has been to drill the wells themselves and then provide technical ad
visory training to the WDA for a period of time afterNa~ds. 

Literature review included the 1973 UNDP-FAO Hydrogeologic Investigation 
ot Somalia; the UNEC Hydrogeologic Review of Somalia by W. F. Grimmelman, 
1977; the Hydrogeologic Study of the Bur Region, Indotecneco, 1975; and 
"A Program for the Allocation of Deep Wells to Rural ..\read', German Planning 
and Economic Advisory Group, 1976. 

Field investigations included trips to and examination of well installations 
at Aigoi, Merka, Mogadiscio, Belat Wynn, Dusa Mareb, Galcaio, Baidoa, Burao 
and Sheikh. 

SUMMARY 

The installation of water wells to support the Central Rangelands, Northern 
Rangelands and Bay Regions is immediatel!' required. 

Groundwater resources are distributed unevenly throughout Somalia, they have 
been poorly studied and currently only a relative qualitative evaluation of 
the resource can be made. Water quality with some exceptions is generally 
poor, being high in TOS, particularly in the upper ~quifers. 

A groundwater data base is lacking for much of the country and to establish 
one requires investigation of the occurrence, movement, storage, recharge, 
disc~~rge, quantity and quality. This can best be effected by field ge~
logic studies, exploratory test wells, geophysical probing, pump tests, etc. 
On-going improvement of the data base can be accomplished by measurements 
of water levels and artesian pressure heads. A data base will greatly im
prove the success ratio of productive wells drilLed over the estiD~ted 40% 
success ratio that currently exists. 
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the Groundwater Development Project will strengthen the capability of the 
WDA and the Ministry of Minerals and Water to locate and provide potable 
water to the rural sector. 

The project is multifaceted in that it includes institutional support, an 
integrated exploration and well drilling program, and a training program 
geared toward improving well location and drilling techniques with a strong 
maintenance capability development aspect. 

The program will allow the WDA to support the water development components 
of the Central Rangelands and the Bay Regions projects as well as compli
mer!ting the Northern Rangelands, the Kurtunwaare Settlement, and the Rural 
Health Delivery Projects. 

the critical linkages between the Groundwater Development Project and other 
projects (Bay, Kurtunwaare, Central Rangelands, Northern Rangelands) is the 
inter-agency cooperation in the National Water Committee (NWC) and through 
contractual arrangements and agreements (especially in regard to the new 
Rangelands Law which strongly impacts the rural section) to assure that 
environmental concerns and technical concerns are equally addressed. The 
NWC as a mechanism to coordirate the programs is important for the project 
to be effective. 

The Project is essentially one of improving the institutional capacities 
of the WDA and MMWR by filling in the gaps that exist currently and streng
thening the ability to provide potable water to the rural secturs. 

The Project will improve the sUF,~'~~' of potable -water in the rural regions 
for livestock and human consumption through the exploration effort and the 
drillin~ of 32 deep wells in the Central Rangelands, 60 deep wells and 
approximately 4 uars in the Bay Region, 10 w~lls in the Northern Regions 
and 50-75 wells for rural water supply around the periphery of the Project 
areas. Through the use of inert well casings the problem of well failure 
due to encrustation.and corrosion will be greatly reduced. Maintenance 
will be simplified through the use of low maintenance submersible pumps. 
Sanitation will be improved by sounder well design practices and th~ elim
ination of access by buckets in the deep wells. 

The Project would develo~ the capabilities of the WDA at the regional level, 
which is where the work for the rural sector is needed. It will reqvire a 
strong commitment by the WDA to provide the best possible technical person
nel for trainin8 throughout the life of the Project in a rugged environment. 
Housing in the field will be required for 13 expatriate personnel. 

The Project provides 65 expatriate man-years of technical and management 
training on the job. Additionally formal training is included to provide 
approximetely 14 Somali man-years of education throu~l a series of eight 
short courses to be delivered by expatriate specialists and 12 man-years 
of training abroad. 
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Five drilling ri~s (three rotary and ~o percussion) plus three completely 
outfitted bore hole geophysical trucks along with basic hydrogeology and 
water quality analysis equipment will be provided through the Project. 

REVIEW OF LITERATIJRE AND DATA GAPS 

There is extensive literature available on the rural hydrogeology in 
Somalia, which is best ~ummarized in two documents of the UNDP-FAO, and 
by the German firm of F. :. Kochs. 

The only source of the former document has been the personal copies of 
Marsolin Jones, U.N. bydrogeologist. Summaries of the documents are pre
sent in the UNDP-FAO library behind the National Planning Agency where 
other pertinent documents are also available. UNDP-FAO Rome, !~aly, may 
be the only place where systematic well and water quality data, taken dur
ing the intense U.N. hydrogeologic reconnaisance survey, is available. 

Rainfall data is also lacking at the NRA, MMWR and the WDA. Some rainfall 
data appears in agricultural reports and it is possible that the Ministry 
of Agriculture periodically collects such data. 

Well data, specifically by location, geologic logs, water levels, quality, 
utilization, etc., is totally lacking at the MMWR, WDA and the NRA. 

Hydrogeologic maps of a scale 1:2 million have been prepared by the U.N. FAa 
Report, Mineral and Groundwater Survey (Phase II), Somalia, 1972. The scale 
is sufficient for general reconnaisance surveys but unsuitable for individ
ual well locations, and insufficient to show areal, deep bore-hole locations 
because of the relatively few numbers identified. 

Russian topographic maps of scale 1:100,000 Rre in the possession of the 
MMWR, but have not been released dUe to military significance. These will 
be obtained as a condition precedent before Phase I planning. This will 
serve to reduce the costs involved in nreparing maps for the Project. I 
have seen these maps for the Northern Rangelands area and they are very 
thorough and complete. The detail not only includes the location of wells 
but also notes the method of water removal. 

WATER SUPPLY DEVELOPMENT ALTERNATIVES 

The Groundwater Development Project as presented in the PID and modified 
in the Project Paper, is an alternative to allowing the continuation of the 
inefficient program of poking holes throughout Somalia in the ho~e of find
ing sufficient potable water to sustain the population. 
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Such a method is not only inefficient and expensive but contributes to the 
degradation of the groundwater aquifers through mixing of water from saline 
aquifers with fresh water lenses. 

The alternative, here~ofore p~acticed, of bringing in an expatriate drill 
ing team to put in a series of wells and then d~parting does nothing to 
develop the institutions of Somalia in the field of water supply. Conse
quently the inability to service the country's water needs is perpetuated 
or at best improved only by a handful of wells. In a country where the per
ceived need is for an additional 3,000 wells in the rural sector, it is 
impera~ive that ~he well 10ca~ingJ drilling and maintenance capability be 
developed rapidly. 

The WDA, in addition to having been given the responsibility for water sup
ply in the rural sector, has the nucleus of an existing organization with 
capability to drill a few wildcat wells each year. It is most logical to 
attempt to build this institution rather than to initiate any others. 

A centrally located, capable organization for the development of rural 
wa~er supply wells can more efficiently and economically serve the needs 
of the rural sector than several fragmented efforts such as the Central 
Rangelands Project which, initially, focused on developing a well drilling 
capability within the NRA. 

HYDROGEOLOGY 

In 1973, the United Nations, as the executing agency for the U.N. Develop
ment Programme, completed an inventory of groundwater sources. This docu
ment, although it does not include any in-depth interpretation, provides a 
comprehensive and up-to-date record of general groundwater conditions and 
usage in Somalia. 

In the UN document, 946 water points were studied and 881 water analyses 
completed. Of the 946 wat~r points, 128 were boreholes with informntion, 
the remainder are water points without information, i.e. shallow wells 
and springs, located in streambed sands and gravels. Considering that 
some borehole :10gs are reported as being of doubtful origin, and that some 
are poorly constructed and provide doubtful data, it is probable t2at there 
are no more than 60-70 ,representative boreholes in the 640,000 Km of 
Somalia. Thus, it is clear that the present state of knowledge is poor, 
and that future studies and investigations must be based initially on con
ceptual studies and professional opinions. This report is such a conceptual 
approach. 



- 5 -


General Topography 

The Horn of Africa is dominated by four main topographic units: 

- a mountainous zone in the north, 
- a broad limestone-sandstone basin covering all central and southern 

Somalia and the Ogaden region, 
- a thin strip of coastal plains, and 
- the broad swampland area of the Lower Shebelli and Lower Juba Region, 

in the south. 

In northern Somalia, the topography is dominated by the northern mountain 
range where the relief is high and precipitous. The mountains have a thin 
overburden, rock outcrops are numerous and the soils stoney and of poor 
quality. Adjacent to the mountains, streams are deeply incised, the relief 
is high and erosion still active. Away from the mountains the relief de
creases, erosion is minimal and the lesser ~.nland streams eventually lose 
their identity in the desert sands. This lo~er country, i.e., surficial 
sands, clays, laterites and calcretes, has been eroded into the two charac
teristic erosion levels of the Old and the New African surface. 

Several major drainages commence in the mountains, but only two, the Juba 
and the Shebelli, are dest~.ned to become r;'vers and reach the sea. Other 
drainages, clearly major ones in a~cestral. times,now flow only after heavy 
rains and then only for short distances. The underflow associated with 
these ancestral streams has long since become stagnant and gives rise to 
numerous gypsiferous "shoestring" deposits. From satellite imagery, these 
deposits produce a bizarre picture of "salt" lakes set in an otherwise fea
tureless desert area. 

To the south, in the Baidoa region, the top~graphy is dominated by the Bur 
basement complex. This is an elevated area characterized by enormous gran
ite inselbergs. To the west, the country is composed of lim~stone where 
surface streams are non-existant and there is much evidence of Karstic 
zones. 

General Geology 

On a regional scale the geology of Somalia is relatively simple, and in 
broad diagrammatic fashion it is attached. The Stratigraphic Column, taken 
directly from the main UNDP reference is attached. 

In the north the western third of the mountains consists of metamorphics, 
crystalline rocks and basalt, the central third of sediments, and the 
eastern third of sediments with metamorphics and some basalt. There are 
numerous valleys and alluvial plains within the mountainous ZOlle. 
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The remainder of Somalia, to the south and stretching west into Ethiopia 
and south into Kenya, consists of a broad basin complex. Hydrogeologically 
this basin can be regarded as two principal separate sub-basins of the Oga
den Basin. The northern sector is referred to as the Northern Ogaden Sub
Basin, and the southern sector is referred to as the Baidoa Sub-Basin. A 
small sub-basin exists also in the Uadi Giohel area near Hordio; this is 
the Darror Depression Sub-Basin. Though the Baidoa Sub-Basin has a dis
tinctly different hydrogeological regime, it is part of the same conform
able sedimentary sequence, and consists of the lower Jurassic-Cretaceous 
rock suite. The no~thern sub-basins consist of the overlying Paleocene 
Suite. 

Geological structure is important in Somalia. The major structure is the 
long coastal fault, which is downthrown towards the coast. The fault 
affects not only the underflow regimes of the basin but also the under
flow regimes of the alluvial deposits which cross it. In the Northern 
Ogaden Sub-BaSin, a series of anticlinal and synclinal structures trend 
NW-SE; they also have a hydrogeological influence especially in the Nogal 
Valley and Erigavo areas, but the nature of this influence is unknown. In 
the Baidoa Sub-Basin, the strata is draped over, and dips away from, a cen
tral bedrock high. This "high" is the Bur basement complex of granites, 
amphibo1ites and jaspilites, etc. In the west Baidoa Basin,structure 
~inly folding and faulting) develops progressively until the basin crosses 
-the p~esent border with Ethiopia. 

From the satellite imagery several stagnated alluvial systems are obvious. 
In this report these are tentatively named, the 

- Uadi Giohel System, 
- Erigavo-Uadi Nogal System, 
- calcaio System, and the 
- Dusa ~AIeb System. 

With the possible exception of the Uadi Giohel System, all systems, inclu
ding the Shebe11i and Juba River ones, have been affected in some way by 
me coastal fault. 

mE PROJECT 

Institutions 

The WDA is the principal organization in carrying out the Groundwater 
Development Project for the rural sector. 

The w~A is an autonomous agency under the Ministry of Minerals and Water 
Resources. It has six regional offices located in Hargeisa, Burao, calcaio, 
Giohar, Baidoa and Kismayo. 
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Under the main administrator, the General Manager, there exist divisions 
of hydrogeology, drilling, engineering and administration. The WDA em
ployes 235 personnel in Mogadiscio. It has six regional offices in Hargeisa 
and Burao in the north; Galcaio in the center; Baidoa, Giohar and Kismayo 
in the south. These offices have a staff of 236 with room overall for 896. 

The availability of competent hydrogeo1ogists for field juty in Somalia is 
extremely limited. There are no hydrogeologists assigned to field duty in 
the WDA. Two hydrologists, one an administrative post and the other an 
assistant stationed in Mogadiscio, are all that exist in the WDA. There 
is one administrative posit.ion filled in the Ministry of Minerals and Water. 
In the 15 Regional Offices of the WDA outside of Mogadiscio, there is no 
technical staff. 

There are reportedly 15 drilling crews of 16 persons each that man the six 
or seven operating drill rigs within the WDA. This is out of a total of 2~, 
of which 15 are rotary and 7 are cable tool. There are 10 Russian-made rigs, 
for which no replacement parts are available, and which are cannibalized 
extensively to keep some of th~m operating. Geophysical equipment exists 
at the w~A but is non-operable. There are ~o drilling rigs within the 
MMW~ -- one is a new Russian rig and the other an old Russian rig. (See 
Attachment 2). 

While the drillers, apparently, are competent to operate a drilling rig, 
they lack the training to perform systematic analysis of materials encounter
ed or make judgements related to screen size or placement, a necessity when 
drilling without the aid of a competent geologist. 

The manpower shortage, acute at present and with little chance for rapid 
expansion (particularly due to the high demand for technical personnel in 
the Arab States), would tend to dictate that the training and expertise in 
water resources be concentrated in one or two areas and not spread thinly 
throughout the various government agencies. 

Institution building is a major need and a primary objective of the Ground
water Development Project. Neither the w1DA, nor the MMWR, whose functions 
often overlap, appear to be able to fulfill their basic functions in their 
present state. 

The intention of the Project, institutional-wise, is that by the time that 
the Groundwater Development Project has entered its fifth year, the WDA 
would have developed a strong enough rural sector manpower base to carry 
forward the responsibility of developing water supply in the rural sector 
without outside assistance. 

The plan of the Project is to develop the technical manpower capability of 
the WDA at the regional level where it is most critically needed. throu~~n an 
intensive on-the-job training program supplemented with a series of ground
water formal short courses throughout the project life. 
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Through the Project, which has a strong data base establishing element, 
the Ministry of Minerals and Water will became an effective repository for 
all data related to gIO undwater in the country. As the office responsible 
for the evaluation and interpretation of these data, it will be able to 
perform its designated function of making recommendations through publica

tions that identify the most beneficial development of the resources. 

the institution-building component will be effected by the presence of 20 
expatriate technical task who will contribute 65 man-years in training 
counterpart technicians as well as assisting in the rural sector well loca
tion, drilling, testing, installing and maintenance implementation program. 

The Project will also provide for up to l~ man-years of consulting services 
to supplement the resident manpower resource. The extent and need for con
sUlting services would be established by the Team Leader in consultation 
with the General Manager of the WDA and his technical staff. 

The Project technical unit, staffed by expatriate experts, would be headed 
by a Team Leader, headquartered in Mogadiscio. uue to the broad scope of 
the Project, all the disciplines and functions within the WDA, as well as 
some of the Ministry of Minerals and Water Resources will be involved. 

It will be the responsibility of the WDA and the Ministry of Minerals and 
Water Resources to furnish the necessary counterpart etaff for technical 
on-::he-job training. The Ministry of Minerals .lnd {.;rater Resources is re
quired to furnish counter-'Irt staff for training in water chemistry, water 
quality analysis, laborat:c.I1; instrument operations and data collection. 
The WDA is required to furnish counterpart technical personnel at the re
gional level for training and implementation of the Project. A minimum of 
five hydrogeologists, three geophysical technicians, five drilling crews, 
three English-speaking mechaniCS, an English-speaking electrician and all 
necessary support personnel are necessary for the field organizationsl 
centers. 

Additional counterpart staff will be requ:J.red in Mogadiscio for training 
and selected field assignments (particularly engineering design). The 
counterpart staff will be trained in field exploration, data collection 
and analysiS, well Siting, drilling, logging, well development, testing, 
pumping installation and well equipment maintenance. 

The countrrpart staff will be under the direction of the Project Management 
team and _11 be aSSigned to the Regional Centers for the duration ~f the 
Project. 

The WDA will coordinate activities with the Ministry of Minerals and Water 
and the contractual arrangements for water supply installation for the 
Ministry of Agriculture and the National Range Agency. 

http:laborat:c.I1


- 12 -


Data will be supplied to the Ministry of Minerals and Water Resources to 
assist them in carrying out their applied research function and the publish
ing of basic data and interpretative reports. 

The Team Leader will be responsible for organizational preparation and con
trol of the necessary works for the installation of wells and appropriate 
pump equipment as well as the detailed instruction of the WDA personnel 
assigned to the Project. 

TRAINING PROGRAM 

Within the WDA, the technical capability in relation to hydrogeology cur
rently is present only at the administrative level. 

To be able to develop a data base, personnel in the hydrogeology section 
will need to be trained in basic geology and field mapping techniques as 
well as the basics of hydrogeology such as well inven~oryiDg, monitoring 
of wells and rain gauges, well sampling techniques and materials descrip
tion, basic well design, supervision of bore-hole drilling, down-the-hole 
geophysical techniques, etc. 

For the maintenance personnel, the need is to learn about pumps and motors, 
how to install and maintain equipment and perform failure diagnosis and 
repairs. 

The 	 training of the Somali technic~l staff can take three basic forms: 

1. 	 Building the university system to have the capability to offer a 
curriculum leading to proficiency in groundwater hydrology. 

2. 	 Taking a selected few local university graduates and sending them to 
a U.S. university specializing in groundwater curriculum such as 
University of Arizona, University of Southern California, University 
of Missouri, or Ohio State University. 

3. 	 Importing experienced groundwater personnel to offer short oourses in 
hydrogeology for several students. This would be specifically oriented 
toward building a strong foundation of capabilities in those areas of 
study germane to Somalia. 

'rhe local University capability option does not currently exist in Somalia 
for groundwater hydrology. To develop the same would raquire the importa
tion of large numbers of expatriate staff and the creation of a new depart
ment. 

It would take a minimum of two to three years to produce a hydrogeologist 
ready for field training. 
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The export of students for overseas training in the U.S. also requires 
two to three years of state-side trainin& before the student is ready 
for field training. Additionally, sending a student abroad tends to ex
pose them to a different way of life and opens up avenues for their depar
ture from Somalia into other markets of employment, either in the U,S., 
with U,S. companies working internationally, or the close proximity Arab 
Nations, where technical labor is in high demand. 

The method for aSSisting in building the institutional component of the 
WDA, the MMWR and the NRA is through the Continuing Education Short Course 
approach. 

Short courses are most easily adopted to on-the-job training programs and 
do not remove the student from the work force for years at a time, as do 
other professional training curriculum. 

Incorporated into the Groundwater Development Project is an on-going on
the-job training component for both the technical staff as well as the 
support and skilled labor personnel. 

A carefully laid-out program of short courses, specifically tailored to 
the needs of rural water development, mainly the proper location and con
struction of wells would be more beneficial to the Somali technical per
sonnel than any other. 

Having formal educational reinforcement at the types of skills they 
have been learning and applying in the field, would give them a better 
understanding of their role in grounawater development in Somalia. It 
would provide as many students as available (up to 25-30) with a good tech
nical foundation to perform their duties. 

Eight short courses have been determined to be tailored to the needs of the 
Groundwater Development Project and are scheduled to go on through the 
exploration and into the well construction phases. 

The twice-a-year rainy seasons, which make field work difficult to impos
sible due to the lack of paved roads, are also conducive to this approach, 
as many man-hours of otherwise idle time can be utilized in training ses
sions. During these periods when logistics proble~, data reduction and 
analysis is not taking all of the techn~l staff's time, short courses are 
scheduled. 

The eight short courses are incorporated into the project design and include 
the full spectrum of groundwater investigation from exploration through 
drilling and testing. The short courses are iisted in Annex 12, The pro
gr~ is spread over a period of five years at a cost of approximately 
$150,000 for a program that ~ill accomodate 30 students per session. 
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The short courses can be taught by expatriate, recruited lecturers assis
ted by the Project ~Anager and the expatriate water development program 
staff, who can best direct the lectures to the obvious needs of the Somali 
technical staff. 

It is anticipated that the NRA, MOA, MOB, etc., will send course participants 
dealing with water resources to some of the training programs. 

DATA GENERATION 

As a result of the initial 'studies phase the WDA and the MMWR will have a 
series of hydrogeologic maps to work with which will show the location of 
aquifers, stratigraphically and spacially. The data will indicate the type 
of formations that will be drilled through, the type of drilling equipment 
best suited for. the work, the depth at which water can be expected to be 
encountered, and the chemical make-up of the water produced (water quality 
analysis) • 

This will aid the MMWR in fulfilling their function of publication of data 
and basic research reports to be used throughout the country in studying 
the groundwater resources of Somalia, and designing water exploitation pro
grams to best utilize the water resource without depleting it. 

The studies phase will best benefit the WDA in helping them plan beneficial 
groundwater exploitation programs (drilling) and improve the efficiency in 
constructing productive wells. !h.I:!y will have a clearer concept of where 
the water is, whether there are sufficient quantities to satisfy the aims 
of their drilling program, and if a potable groundwater supply is present. 
This will assist the WDA in decision-making related to the optional use of 
uars to provide water in any specific location. 

The continuous on-going data collection will broaden and improve the quality 
of the data base. In a country so large and diverse hydrogeologically it 
will be impossible to precisely define the groundwater regime with so rela
:ively few holes as provided in the exploration program. Consequently, as 
the new data comes in, hydrogeologic maps, estimates of safe yield, aquifer 
recharge and discharge will continually be refined and upgraded. 

Because the area of the project is se vast and travel is a real problem 
which will take a heavy toll on equipment and efficiency, the projects 
anticipated to be served in the five-year time frame will require servic
ing on a regional basis. 

The three operational centers have been selected as field command posts to 
best serve the Central Rangelands Project (Galcaio, Dusa Mareb) , the Bay 
Region Project (Baidoa with Dusa ~~eb support), the Northern Rangelands 
(Galcaio) and the relief settlements such as Kurtunwaare (Baidoa). 
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The Phase I exploration program will begin for the Somali rural sector, 
under the direction of the WDA General Manager, immediately upon the signing 
of the AID contract. Rapid mobilization of the Project is required to 
facilitate the t~ely installation of wells for the Central Rangelands and 
Bay Region Projects. 

The exploration program, led by three hydrogeologists and WDA counterparts, 
would concentrate on data base collection and exploratory drilling in the 
Bay, Hiran, MUdug and Gulgadud Regions, expanding to include the Togodheer 
and other regions toward the end of the exploration effort as illustrated 
in At tachment 3. 

An expatriate hydrogeologist, with the aid of a WDA counterpa~t will assem
ble and review all available background hydrogeologic literature and data 
related to Somalia. It is anticipated that Rome, Italy, the FAa Headquar
ters will need to be researched for whatever new hydrogeologic data on 
Soma 11a .exis t 5 • 

With the aid of 1:60,000 airphotos, 1:100,000 topographic/land use maps 
and satellite imagery, a well canvas and data base formulation field inves
tigation will begin. The data base gathering exercise will be supplemented 
with the arrival of two additional expatriate hydrogeologists who, after 
being brought up to speed, would be assigned two Somali hydrogeologists to 
complete the data base operation and identify data voids. 

nata voids would be filled in by a test hole drilling program using three 
drillL,g rigs manned by expatriate drillers and counterpart drilling teams 
and three expatriate geophysical technicians with geophysical trucks and 
their Somali counterpart trainees. The hydrogeologists would take water 
quality samples, make preliminary analysis and send samples to field water 
quaJ.ity analysis centers. 

The test hole drilling, of year two of the exploration program, will over
lap the need for wells in both the Bay and Central Rangelands Projects. 
Of the 15 test holes scheduled for the Central Rangelands, four planned in 
the Togodheer and five in the Bay Regions, it is anticipated that half or 
more exploration holes can be located in areas designated for wells by the 
other projects. These holes can.be readily converted to wells for the 
Project's use. 

The final putpose of the Phase I exploration program is to locate and quan
tify aquifers of potable quality, and to develop the dat.a base for the 
scientific selection of wells. 

By the development of a data base, the success ratio for well drilling 
operations should vastly improve over the estimated 40-501. now attained. 

can.be
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The task descriptions and time frame of implementation are outlined 
below: 

SO~ALlA WATER RESOURCES EXPLORATION PROGRAM 

PHASE I DESIGN 

,',
Purpose 

To determine the water resources available for development on a safe yield 
basis, and to attempt to develop those resources in selected areas in such 
a manner as to deliver high quality water to the rural sector. 

Scooe of Work. 

1. 	 Review existing reports on Somalia and ascertain data records avail 
able., 

2. 	 Interview MMWR and w~ hydrogeologic personnel for information on the 
area of work; 'nd work being performec or previously done by others. 

3. 	 Revi~ existing aerial photographs and 1:100,000 Russian-prepared topo
graphic maps of the Central Rangelands. See hydrogeologic maps prepar
ed by the UNDP Johnson's conceptual review of Somalia's groundwater 
resources. Perform a hydrogeologic reconnaisance of the rural sector 
first by air and then by vehicle. 

4. 	 Make a well inventory of all existing watering points, locute wells 
on aerial photos, 1:100,000 topographic maps, or both. 

5. 	 perform a data base operation. Construct an individual well location 
map, measure depth of well, compare by means of inquiry with original' 
depth. Measure depth and static level, perform field water quality 
analysis (electrical conductivity, pH, temperature, atc.), record con
dition of the well. Determine a type of water extraction, health con
sideration~ pollution potential, distribution system if pump installed, 
motor horsepower, type (turbine, submersible, windmill, etc.), check 
condition of the well equipment (corrosion, encrustation, etc.), and 
determine energy source (diesel, generator, wind, hand, etc. ). 

6. 	 From well inventory and data prepare hydrogeologic map including the 
following depth to water contours, water elevation contours, direction 
of flow within geographic area. 



17 


7. 	 Identify areas of data gaps or insufficient data. Layout a rainfall 
and evaporation data collection grid of approximately cwo data points/ 
10,000 Km2 with emphasis on population cente4s and potential range re
serves well locations. 

8. 	 Determine locations and general depths of borings for exploration pur
poses (approximately k5). Provide for drilling and geophysical bore
hole logging on new exploratory holes. 

9. 	 Perform geophysical borehole surveys including down-the-hole camera 
inspection on as many non-equipped wells.as possible with top priority 
to those exceeding 20-30 meters. 

10. 	 Develop a program of routine data collection f.mn each well point, init 
ially bi-monthly with refinements as needed as program progresses. 

11. 	 P.erform two-hour specific capacity tests on all wells having mechanical 
pumps working. Estimate permeability of the aquiferes). 

12. 	 Analyze the data ou an on-going basis, refining same with information 
extracted from exploratory holes. Prepare seasonal water contour maps 
to determine the effects of rainfall and water use on water levels. 
Calculate specific yields pe:c meter of B:tuifer thickness. 

13. 	 plan drilling operati~ns in Phase II based upon hydrogeologic informa
tion and NRA needs relating to reserve location preference, livestock 
water requirements and human requirements. 

14. 	 Select most strategic location for phase II operational centers based 
on proximity to sites, availability of potable water, and accessibility 
by existing roads. 

PHASE II DRILLING PRO~~ 

Drilling Equipment 

The arrival of drilling rigs is antiCipated at the beginning of the s~cond 


year of Phase I (exploration program). 


Two rigs (rotary) will be immediately ~ssigned to exploratory drilling out 
of the Regional Center in Baidoa under control of the expatriate hydrogeolo
gist. 

One additional percussion rig will be assigned to Galcaio f r use in the 

Northern Rangelands on a time-available basis. 


http:wells.as
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In conjunction with the exploratory drilling anticipated at approximately 
24 to 25 in number, it is expected that perhaps half (12) can be converted 
into permanent well installations during the second year of exploration, 

With all five rigs operating in year 1 under the supervision of three ex
patriate hydrogeologists and drillers, it is expected that 40 production 
wells can be installed annually (24 in Central Rangelands and 16 in the 
Bay Region). 

In one year, the requirement for the Central Rangelands could be met and 
rural supply wells· drilled in the Central Rangelands as well as 10 wells 
in the ~orthern Rangelands. After year I of the drilling program with the 
24 well/year capability located at Dusa Mareb and Galcaio can be utilized 
for rural water programs outside the CRDP areas or be reassigned to Bay of 
Lower Shebelli regions. 

The ewo drilling rigs operating from Baidoa could provide 16 wells per year 
and in 3~ years complete the requirements for stockwater and domestic sup
ply in the Bay Region. 

Midway through year 4 the drilling rigs could be assigned to rural village 
domestic water supply drilling..at the rate of 16 wells per year. It would 
be possible to interchange drilling rigs from the Central Rangelands area 
to increase production in those areas designated by the General Manager of 
the WDA as high priority, after the commitment to the Central Rangeland~ 
and Bay Region is satisfied. 

Shallow wp.lls, where appropriate, can be locally contracted and provided 
with desi~~ improvements to aid longevity, production and sanitation. 
These wells, due to the larger diameter bore can be equipped with a dual 
system of operation, the hand pump and the very small submersible pump 
(100 liter/minute capacity), which can be operated when the hand pump is 
undergoing maintenance •. Should, from a practical point of view, neither 
pump be operable, the well cover can be removed and buckets used to deliver 
water to the surface. 

The wells installed will be completed with a ~ meter high concrete pump 
pedestal on a concrete slab, with a pump house constructed around it. The 
equipment selected for use by the Rangelands Project is a 3-5 Hp submersi
ble pump and motor on a 3" PVC plastic column pipe, operated by a small 
portable gasoline or diesel generator. 

In the Bay Region, hand pumps will be favored in shallow wells, with dual 
systems in intermediate depth wells and submersible pumps for stock water
ing and for deep wells. 
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ATTACHMENT 2 


E~UIPMENT LIs'r 


Serial Year Region 
Number Type Country Bought Of Service Condition Project Used For 

1 ORB. 3 AM (Rotary) USSR 1973 Sawag Lack of spare parts Development projects 

2 URB. 3 AM (Rotary) USSR 1973 Lower Lack of spare parts Deve lopmen t projects 


Shebelli 

3 Failing 2500 Rotary USA 1960 Togdheer Old Developmen t projects 

4 ORB. 3 AM (Rotary) USSR 1966 Lower Lack of spare parts Deve lopmen t projects 


Shebelli 

5 URB. 3 AM (Rotary) USSR 1966 Mogadiscio Lack of spare parts Special projects 

6 Failing 1500 (Rotary) USA 1968 Mogadiscio Old Developn~nt projects 

7 Franks (Rotary) USA 1950 Lower Very old Special projects 


Shebelli 

8 URB. 3AM (Rotary) USSR 1966 Geddo Lack of spare parts Developu~nt projects 

9 UltB. 3 AM (Rotary) USSR 1966 nakool Lack of s~re parts Development projects 


10 Ingersoll (Rotaryl USA 1975 Mogadiscio Broken German project 
11 Speed Star (Rotary) USA 1975 Lower Juba Good Trans-Juba Project 
12 Failing 1500 Jed-A USA 1975 ~udug Car-engine not work- Development projects N 

ing 0 

13 Failing 1500 Jed-A USA 1975 Lower Good Developn~n t projects 
Shebelli 


14 Speed Star (Rotary) USA 1978 Lower Juba Good Youth Centers Wells 

15 Speed Star (Rotary) USA 1978 Lower Juba Good Trans-Juba Proj~ct 


16 Percussion USSR 1966 N.W. Region Old Development projects 

17 PercuBsion USSR 1966 Mudug Old Development projects 

18 Percussion USSR 1966 Bakoo1 Old Development projects 

19 Percussion (Walker Neer) USA 1952 Eastern Old Development projects 

20 Dug borehole USA 1960 Lower Old Special projects 


Shebelli 

21 Percussion (Rotary) England 1950 Eastern Old Special projects 

22 Percussion (Rotary) USA 1952 nay Region Old Development projects 




ANNEX 7 


1.. General 

In order to detel:mine what capabi lities an anlytical 1ab:Jratory ~ 
nee:i,. a review of literature ccncerning water quality i."l the Sanali 
Demccratic Rep.lbllc was underta.~ to identify ~t ch: deal 
characteristics. The salt c:x:::ntent limits the use of water in sore 
areas.. In the toNer Jura and I?m:' regicns dissolved solids are 6000 
35000 nq/l, the upp:r aquifers having the highest salt rontent. Areas 
in tre north ar.d east coastal regicns are lew in total salt ccntent, 
blt so high in fltlaride as to l:e a health prcblen. Tt.e incidence of 
goiter in the north nay 1:e related to a lack of icrlide in the water. 
Magnesj'..1In sulfate is often high enrugh to prcduce laxative affects ani 
calcium su.lfate is high enrugh to be c.etrem:ntal to l".ealth. Th:. high 
choloride ani sulfate ccntent is ir.dicative of a very corrosive water. 
Co1centrations are frequently as high as 1000 rrg/l arrl can l:e as high 
as 5000 m;/l. (See Attaclrrent 1 fer a sant>le of analyses.) 

BacteriolO3'ical analysis has l::een drne to a limited exte."lt am indicates 
that ccntaminaticn of water sources r..as l::een a problem. (See 1-.ttach'rent 
2.) 

ThJs, it is clear that altr.rugh ~lir.g has teen limited, !:oth c.~cal 
and biolO3'ical problans do exist. Techniques are kn~ which can cver
cane many of the biolO3'ical problens arii a re:esign of t.l:e v.el1-head will 
go far toward an am:licraticn of this problen. 

'n1e cr,a\1,ical water quality problem cares down to a matter of. ider.tifyir.g 
pc:x:lr quality aquifers arxi then avoiding then. '!be present "'stan:iard 
gravel packed v.ell" apprcach serves to exacerbate ti:e water quality 
prcblem due to mixir.g of aqu.i£ers. cr.ce the gca:1 quality aquifers are 
identi -Fied tte p::or qualit'j rnes can l:e sealed off arxl the mixir.g elimir.ated. 

In order to l:e able to defir.e geed quality aquife...-s ~ to spot biol.c::gical 
polluticn pr""'...blens" tr.e ~1Mm. rcust l:e given water analysis capabilities and 
data mana:rem:nt capacity. 

2. Facilities 'and 'Needs 

A. ' . ve.ter . O"eni.stIy .I.alXratories 

The laboratory at the MiniStry of ~.ineral ani Water Resrurces xreets 
roost of the basic requirements far a water quality lal:aratc:ry. The 
cilerestry lab is ccntained in five r~ of ti".e ministry b.ulding fer 
geolo;y. 

'lb:!re is aIt1?le cabinet, ccunter ani f.lcar space with the ex~ticn of 
tba stcx:kro:m, where additia1al shelvir.g aI¥l crganizatiOl are nee:led. 
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The la.b:::lra.tcry has not regularly received sart;?les for nearly a year. 
It bas not boo tap water far six mcnths and will not u.'''ltil a new 
~ll is drilled. Wl"'.en the ~ was_in ful:! ~atio~, rcutin~anal~is 
J.nCluded: pH, ha:'dness, 0)3-' 8:03- r S04- t CI , NA , I(f-r ~ M; 
arx:i total dissolved solids. Up to now, the atanic ai::sarption i.nstrument 
has been llsed ooly far heavy retal analysis of mineral samples, rut 
cOlld be us.:rl. fer v.ater sa.q;>les as ~ll. Metal analysis inclu::le ca, Cor 
CU, Fe, K, Pb, M:r, Mn, Na, Ni, and Zn. Colarinetric m:tr..c:ds have been 
usa:i fer sane metal analyses. Ee:ause of i.nstrument failures colori
metric metha::1s are IOClI"e reliable and use should l:e exparrled. 

Althcugh tre lal:aratory has tre material frT: go:d analytical work, it 
suffers greatly fran a lack of maintenance. In this corrosive envircn
ment, special care must J:e given to electrcnic .inst.rt:rrentaticnj an in
strument technician is desp rately neederl. Much of the e;u..4:m=nt 
prcvide:l far the lal::aratcry is ncnfur:.cti.cnal. It bas !:een so difficult 
to have 6.:1--w.pnent repaired, that replacE!!'.ent l:ecarne an easier sOlUtiCll 
(the analytical b3.l.mce has bee.'1. replaced fcur tirr.es).. SOre of the 
equipnent is eight to ten years old, ar.d may need rnaintenan:e cr 
replacarent SOCl"l. With::ut a canpetent techrician am maintanance 
prc:gram, the lab is fat"Ced to rely en msic cGlcrimetric and titrarretric 
procedures.. 

There is a Mainte.'1a.r.ce Center at t..\;e Serrati ~ticnal Ur.iversity r Fc:culty 
of Engineering which is hrild:i.r.g a SUFPly of electrical ccrnpcr.ents ar.d 
is staffed with 't.ell trained te:::hnicians. t\!:enart is l:ein,q ore:ar€rl 
suggesting electrical ~pre.'1t suitable fer this e."'lvi!:~.t: Also( 
Daretrio Picciol of t..r.e C:hanistry Faculty is :;.cted fer his e.-..perier.ce 
in repairing la!:cratcry e;u..4:m=nt.. 

The pcwer su;:ply is often as lew- as 190 v-olts arl!! fluctuates 
greatly. A new paYer plant has bee1. l:;uilt in Jisi!:e ar.d W'ill i.rrprcve 
~ situatiOl.. It \t.OUld still J:e c:rlvised to r.ave voltage stabilizers 
for sore equ.iprent, 

Spare parts sl:culd J:e c:rdered with. any new equiprent. TI-e mar..t:fact:.::rer 
sl"'.ruld be ca1SUlterl as to what spare par--.$ v.u.tld J:e most nee:ied. 
:rnstn::rnentaticn shruld J:e juc.ged by itssiroplicity and durability.. 
Mal.nte."'lal"lCe arx:1 c:peratim mmuals for each.. piece of ~t are a 
ItUlSt. 

The cnIy rrajor new i.nst:t"urre"t this water quality la1:xJratcxy is leck:i.ng 
is a gas chranato;raph for r:es-...icide analysis. Pesticides are !:eing 
used in agricultural distriCtSprn ma'litaring for pest'cides w:Juld l:e 
in order, hc1.Ever, wit..r.rut a proven mainter.ance pt'03'raIr the purchase 

http:leck:i.ng
http:Mainte.'1a.r.ce
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of a gas chranato;raph ~ be lu:iicroos and is not reccmnende:l.. 'llle 
Faculty of Chani.stry is expe::ting a gas chranatOjraph scx::n and may 1::e 
able to analyze sore water sart"q?les. 

Ole piece of equipne.nt nee:ied iImeiiately is a water distillatim 
apparatus with autanatic low water cut off. 

'lbere has l:een no exchange of data l:::et'Neel'l labs. The infcn::maticn 
cbt:ained by laboratories an::l field crews nust l:e stared in a central 
data bank so it can l::e utilized. 

'nle l.al:x:Jratary shruld l:e involved in the design of the sant=>ling prcgram 
to insure samples are taken, proper techniques are used, ar.d accurate 
records maintai.''led.. Initially tl'.e sat;lling program w:uld l:e centerai arrur.d 
tb; M:qadishu l.al:c::'atcry.. In the secend year of tr.e project th= regicna1 
lal:xlratories will l:e crganized at which ti.Ire. sore of tr.e s~ling respcnsi
bility will shift to these three re;icns.. The drill teams will also take 
oo::asicnal samples. 

Digfer Ger..eraJ Hospital has a snail water ar.d fcc:1 l..al:Xlratcry, recently 
organized ~ Dr.. Kamel Eldin Hakim, hID a:nsultant. At this tirre the lab 
has very little eqUiprent. More is en crder b.rt it has not yet arrived. 
'!he lab has no still so distilled water is tlxcked to tr.e lab. Th:re is 
an OIlen, a furnace, J:alances, ar.d l:asic gL.:~.ss.;are. 

Water sarples are quantitatively analyzed :cr pH, alkal:i.nity.,. l"e-...-c.r.ess, 
chloride arx:l sulfate. CUalitative analyses i.,,·".clOOe ~; N~, P04, arx:l N:;4-
Dr. Hakim returns to Mcgcdisru in June 1979 to ghre -' . tiar.al traini.r.g 
to technicians. Be sr.culd 1:e cO".sult.ed to cCCt'dinate efforts. 

'lb:! Faculty of C".enistry has a well equ.ig;e:1 lab capable of water ar.alysis .. 
S::lT!e sttxients are wrki..'"lg a'l. research projects in water c.~stl:y. 

B. Regional Laboratories 

At present, tb:!re are no la.b::lrataries far \later analysis outside of tOO 
~adishu-Afgoi area. ~bat sarrples are received for chanical analysis are 
often 10-20 c" 'ys old, by which tiIre the chemical cCl'lStituents r.ave c.r.ar.ged. 

With tb= iIrplerentat:..cn of a caltpr~nsive sampling r:;rcgrarn, sane of the 
analytical ~k will be perfamed in the field. Chanical analysis can Ce 
parfor.med en site, hcw:!v'er, since analysis fer t::acteria requires tr.e use 
of electricity, several regicnal lal:xrateries are needed. 'lbese cculd 
l::e set up in existing brildings, such as hospital la.l:crataries er veterir.ary 
clinics.. They \t.OUld require little space er equitm=mt, rut electricity 
~ld be necessary 24 hrurs a day. Dr. Hakim, ~l!O ccnsultant, has s.:.ggested 
organizing 1a.l:orataries in F.argeisa ar.d Kisrayo. Both have hospital 
lal::::oratcries a.rrl electricity. Cities m::re central to the regial W'O.lld 
l::e l::etter if trey have tr.e l:uilding and the electricity. Also me in or 
arom:i Galkayo to cover the central rangelar.ds area is needed.. 

http:rangelar.ds
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Fach lalx:lratory ~ require a technician am ~ assistants. 'l:'lm 
tedlnician 'tOlld l::e respalSible for the analytical work and records, 
am "-CUld rep::x:t directly to the Chief c:r.anist of tl:e W3.ter Qaulity 
I.alx:ratary.. Field personnel w::lUld l::e traine:1 at the lalxIratory in 
l-bjcdlshu. 

SCIre cl-snical and physical analyses (pH crn:iuctivity, TO, alka1..imity) t 
w:nld l::e perfocned an-site.. ~l.es w:JUld l:e taken far chanica! a'1d 
bactariolcg:i.cal analysis and place:1 in en ice chest far transport. 
Sarrpling sh:uld begin at ~ furthest most site and quickly ~ked 
tc:.wards the lab. Bacteriolcg'ical analysis T"ould begin imre::1iately 
upcn arrival followed by canpletion of chanical analysis. 

l?eriaiically, SCIrtples ~uld l:e flavn in ice chests to Hcg'a::lishu far 
v&ification am full analysis. 

Portable test kits (HAm or equivalent) sr.ruld l:e used in these lab
cratories. These require little space, minimal training ar.d are fast. 
kcuracy is sacrificed, rot with practice and pericdic calibraticn 
with the labcrataries in ~.cgcrlischu - results ..-:nld l:e gocd. 

4. Public ~alth I.al:oratcries 

'!he Central Public I£alth laboratory is urxier t.be directicn of 
Mr. Mahamned Hassan, Dr. P.aimc:n:1 Fcntan, WHO Micrcbiolo;rist, is an 
a:!visor. Tf"l..e lal:oratcry is clean and well st..a.ffed. n:e facilities 
are used roostly fer clinical microbiolo;y, rot. water sanples are 
aI".alyzed. Tte bacteriolc::gical analyse~ ir.clude tr..e st..an'.2..-d 9late 
ca.mt, r.ultiple-tul:e fez:m;mtaticn, nultiple-t:.ti::e technician fer fecal 
streptc:coccel grrup, ar.d ~ detectim of antrq:ati'..o;enic Esc..lJerichie 
coli. -

'l1".e only problem has teen the lack of sarrples. ;'.t present:, l.:p to 12 
samples p:r ~ can I:e analyzed. Q-.ce a .successful sanpling prcgrarn 
is ~lemente::1, tb.e lal:oratory cculd be exparrled to h;mj.le 10 sarrples 
t=er day. This '...ould rec;u.i!:'e the use of another roan at CPHL to t:e used 
soley far water analysis. sate additic:nal equi.pr£nt -."Olld also t:e 
neede::1. 

A distillaticn apparatus wit.~ aLl'tal'atic lew water cut eff is neeC.ed 
inneiiately. This lab is also in nee:l of .3. rrai."'ltenar.ce tec..lr.ician. 

'Ire medical school has tr..e equipnent and staff neoessary for water 
analysis, alt..~gh not actively involved. in i't. 
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.1lJ. DATA AlII CIlEKICAL AIIALYSIS 

ClI.a.tcal 1.a&l".1a 

StatieDept.b Probable 	 llardzl...
~drLIIIle .eU No. Locatioa IAnl 

_~r. AqqU.r CoaducUrlt7 ClIloride Sulphate Alu11111t,...ter. 	 pRoncroab.,. ~ .0 ppa Total C&!Cl.... PI'" 
PPI ppa 

, 	 1 Oddur lO.3' 6.10 Hal.. 0naua 30100 280 2000 2140 1800 160 7.8 

2 Oddur ~1t.80 7.0 /laiD uYP"'" - 1lt50 lItO 1;'0 1060 l50 7.5 


:. 	 1 ~ctp Conr 75 '5 ·Kai.. Gy~... li!O:l 90 2000 2100 540 160 3.' 

2 llug<Ia Coaar It Ha.l.JI 01l'aU2 

;, 1'111·,10 S.ao 7.6 KaiD G1l'''u. 5000 1320 520 1t,ao 7S0 JSO S.O 


Juru.1c 
1 ~dp 4cabb 9 3 ,"..ilI ~1P.u. Z500 !'l ZOOO 1890 1560 1100 6 7 
l Debt .loU. SO ~. Sheb.11. &l1~r1'" 12000 3575 Z.soo 28ze ;00 1.5 , or ~t.&J\U S.M.•• 

'\Ton1 . 120 Belte J ... S.M... 6000 1850 ~50 1520 llt,(] 250 7.6 
It J ...... 10 3'}.a Juo_ IIaJldato". asc 195 35 )20 160 250 5.3 
5 x.../o1 Berdal. ;'0 /09 Belat cre.. :.,.1.. ~3OO 1000 1t,50 1470 1000 60 9.0U,6 	 101. .soo II Be1.t ~... Sni.. ., ,
7 au Kacl.~. }.ZO 2.5 Ha..1.: ~n-\l. l700 160 1700 1760 220 
a Selet 11... · 7 4., Sh.~elle ~~1uY1.ua 1700 30 750 950 ?OO 250 J.2 
9 Bebt O.D. 10.~ 5.09 Sh.D.U. Ulurlua ?OOO lc80 !~OO l520 5 5 

lO Belte 0... ~b.beUe .llhy1n.:: 3000 l~O !,3CQ 2600 1580 S 0 

U El :lal (f.1rLII) ?73 6.6 .'ad1 !>..t 570 30 130 JBO 150 1.? 

12 :::1&1111 72 36 r.r itr ~7P8U8 3600 660 1100 1530 alo 290 S.O 


6 1 ~o,oc:or1 50 20 J••OM. ....a.d.tClEl. !600 1190 !OO 920 1100 ?It 

2 "osocori l:i.} 1,.3 .\vado l.i.=estcn:. 10000 ZeOO 930 U~ 310 ·,'.Z 


, 8 1 Sublwl ~lla lullo. 1'.&1.:1 "Jr.""" ~ 1100 2000 2010 Z50 7.5 

2 IrlNt ellallo. :a.r:uuiat ••:-i•• l2:.o 5100 78 ego Io&:l )90 7.6 


l.u4!1 ~cad )5 J.rAlldab or 

J.o.wd.srre S.r..•• .alt,. .\&\l'tx: 1It:l 


4 :.u&ll aoad !5 Raaab1.. • r JI.l'IJl 
:lab Sert•• a&lt, A!!AK:lC"£O 


9 ! n !ir.I'<I&le 5.:" 5.2} 100C 
 })60 510 2740 • 3.0 
3.7J 3.6, H&U4l11 or :500 320 1~ ~&J 7.02 	 '·sit 

:arAlldab 

3 	 al!1t ~O 7 !!&8aAl..1. or leOO 330 88 630 500 3.1 
:UAII:lab 

It !lUcI... 1.3 !!&:aaAl.1 :;.M." 2000 500 100 "X) 600 ~O 7.62 •." 
5 	 BaLd... 103 21 ,_&Ill.1 Seri.. 1300 l60 120 ~O 200 250 ~.5 

~ ~6 •!aid.,. 57 , ....&Ill11 ••n.•• 1300 ZZ') 1.2') ~ "'0 !060 
7 . I.eia 3&J.do. l!ua:Il.l ;.n.. laOO 450 30 270 210 ?: 

Ul'per 'pl'iIIS 
a. 	 be1a ~.udoa !i&aa=J..l 3.r1e. 

Ln.er IprlAf 
110..... 130 ~ lIuaAle. Slrt.. ..,00 !ti10 70 127tJ l~O 200 6.5 

10" (loralllU 5.11t 5 il.aa:ll'1 S.:-1 •• )600 l!O ;.0 ueo 900 210 7.2 
U c.... C-.a. lOO lit !.a.saal.1 3.r:.•• 1I0000 5"aO IojoQ !O~"'O !7"O 250 ." ..:. 
12 AUIUD.l. 30 l:Laa.4l.1 Ser1.•• )800 107Q. 17'> !l<O 500 '90 7.1 

Sud,lo 21 l.2 )Iuaa.le. 3er1... l.2~0 . !,4Q !<l 550 .soo :'70 ?5 
110 -:UI\ra a-lei SIr1•• 1000 150 !, 1070 ~.i 

15 "o1!ut 38 &J !IaaaAl.l oM r..•• l.250 ~O 20 "100 2'70 ·20 iU 
16 Berol Ber.l 3ed.", 35 14 !aaAl.l j.,r:.•• :'500 200 50 -00 )80 5t,(] 7.7 
17 hear l!aliNt loci 16 a-ln SeI'1.. 

11 1 01'10. 1100 ..a Opper rortiarJ 

n 

2: n ~boloi 1.2 1.0 8500 nltO 600 2300 ll60 1'70 ~.5, n .l!!IIl :!.:.Q 2.3 ?COO 2700 ,,~O 1860 10<!0 250 7.2 .,.It ElAd 3. 105 7 9000 2800 3000 ~ 2220 260 
5 Ita. litO lOi! 16 Opper :.r!lU1 7000 lS15 :000 !520 1290 ~70 7., 

~ 


6 lAb1<1a Cod... 90 ItO Opper :el't1aq 6700 2600 21.0 ~:'OO 1170 130 i.! 
7 U1 !)ara 70 1.0 Opper t'ertar, 6300 1975 ~70 1<;60 litO ? 1 
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lo'IIJ. DAfA AlID CIIDI1c.u. AIW.'!SIS 

CIIM1cal Aaal1'lU 

Static
Deptb frabable !!&rclZl... 

~clr&IIC11 ~e11 No. l.oc.tloD L..el_tIre A'{lIitl" C<4lduct1rt t7 ClI10rid. Su1pbat. Alkal1:l:l.t7ub... ~H.
:a:lC"aClOII P~ 10 PI'W Total Calcl... i'~ 

ppa ppa 

3 El Slk1. 55 11 HustabU ,ser:l... 7000 1550 2000 2320 180 7.6 
9 El Sud 10 Upper rll"t:l.an 3000 26<0 350 2180 1720 250 7.0 

1t-.tc"l 
10 ~ aID 86 12 HuatabU Sari.. 
U lluJ.o Burtt 11.2) 10.1 SltlbaUI allurtua 4200 550 1700 7.5 

aDd Calichl 
12 !!u10 Burti l.i!.20 10.7 " 2000 220 680 860 140 7.' 

1) 
1) 
1 

lluJ.0 au- t:I. 
lIatoll 'l'u4 Spr:l.nc 

" 
CoqlCMratl -

Lush Slr1.. 

2800 
6000 

250 
Z'JIIO 

1500 
260 1060 

7.9 
7.9 

lit 1 
2 

Barilra 
B&rdlra 

5) 6 II&uAld Sarin 
IIuaal.li Serbs 5500 1250 700 1200 7.S 

} 
4 

A,abl.ri.r 
Bu1a "udad 

50 
19'+ 

5 
52 

HUIaAlel Sari.. 
IIaaaIll t1 S...1.. 4500 990 280 )(i0 270 300 S.O 

(Satata) Malua ~uda nncl
Ita,,1 

S
,; 
7 

DiMo.. 
Duaor 
:.ue& 01..1 1104 50 

',cll bed 
1ac!1 bid 
IIaaaDlI1 Sat;:1.. 

5000 
3300 
11000 

1360 
a?O 
260 

420 
100 
Bo 

!o!.o 
530 
550 

510 
1000 
-"00 

450 
370 
1.60 

7.6 
7.8 
d .? 

3 i!:ob1)lt OMlal. 200 ~apo..tld Haaaa11i Sori... 

15 JUlia lUera 90 
cir7 
42 I!uaAlI1 S,rite . 1200 150 85 450 4~0 :.so 7. 1, 

I!aI1aa ~uda ....d
ICc"a 

2, 
4 
5 
6 

Leuru
COr'ocaboc 
onawa 
Ousta 
Muaa 'ell 

136 
'12C 

61, 

~u 
3. 45 

}4 
32 

20 
1.7 

!!.uaDlli SI.. 1 .. 
IIaaaIllIi SIri.. 
1laaaaJ.I:I. Se:-1 ee 
IIaaaDlI:l. Slries 
M.u.ale! 511'1.. 

}600 
2200 
~600 
2.~00 

5500 

330 
It)O 
';70 
:',0 

1.800 

1900 
30 
100 

280 
130 

2040 
900 

1000 
660 

1600 

1170 
4~0 

500 
36() 

14100 

no 
440 
1000 
:!6u 
230 

3 . .1 
7.9 
7.5 
7." 
7.9 

? 
8 

Kaa.u Spr:l.nc 
lUIcllI& h11 ~tCI 10.3} 10.?S 

IIaaaa.lI1 S ...1.. 
I.cli bad 

oC<.1O 
1'000 

2.120 
140 

~OO 

200 
1960 

<20 
?7 
7,7 

b)' Hob''! A11 
16 1 Od1Al.l 80 60 

2 
3 

Gel"a1 Gudad 
COII'O GarUl 

120 
140 60 

Callurtal 41poe1ta 
tlpp.r !tr~u.rr lOOOO 

4 llur ~c.ba 5Z ""1!t !1!10d 
dl~.....ia" 

5 
5 

U.}3 
15 

9.6 
7 

" " 125;l 
1550 

110 
120 

150 
120 

-<30 
!QJ 

}40 }4C 8.0 
?? 

7
a" !lad;uoarod:\. 

12.20 
121 

B.8 
?O 

,50 
:ollurlal. Iat>.d Ibo.. .l&l.ty 

30 150 ~O 300 1.5 

!a....ct: 
9 COCDo Hoba.. l~" 51 tlpplr : ...t1~ 7000 }uso 10100 650 Z"" ,,0 1.95 

10 
11 
12 
13 

:-"cI=a1 
~a.a.l. =.0 
!!acao 
t:IaAl, 

197 
153 
l!O 
130 

55 
~ 
51 
So 

" 
"000 :.2,0 2250 :." 225 2100 3.0 

:~ ucao ~~Id ~7 :"'.. :' 1~0 zeo 920 ..~o ~2' ? 8 
"':"1 to" 

15 ~=onol 5.Z0 10.1 ,~ 50 !-10 270 l!O 7·5 
16 010 ~t 10.1,0 10 1500 3100 100 530 ~ :'10 7.· 
17 
lS 
19 
20 

010 31011 
tJIDbatt1 
;;"""a! 
i'JrWculll 

~.20
;.70 

31 
100 

8.3 
'.5 

10 
;:ollun..l ~I~oal t. 
Upper =Irt 1ar7 

2"00 
7000 

5800 

no 
2660 

120 
700 

t40 
26100 

'20 
:600 

!90 
220 

7.5 
?} 
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WItt DATA AND CIIZlIlc.u. AlIALYSIS 

Ch.mic.l A:al,.LI 

StaticDepth Probable I!ar<!n•••
\(uad.ra.qle "UI/o. Loe.tioa La...1lDeca... AquH.1" Coaduct1rlt7 Chlorid. Sulphate Ulc.UllIit7Mtn. pe.a1croMoa PFI 80 ppl Total Calc:1us PP'I 

ppaa PPCZ! 

17 1 
2 

AlSOt. 
AlSOt. for..t 

114 
10 

55 Upper T.rt1ar7.. .. 1.200 100 }OO 500 z50 220 7.: 

Nurs.,.,. 
J 
~ 

ArliOi 
It&l1aD lAb...,. 90 17 

3000 
1500 

470 
150 

1500 
ceo 

1540 
700 

lUO 
500 

z?o 
100 

(., 

7. : , 
6 

AfliDl 
1!.ll».D AtliD 1 
Bell.... U~oi .' 

96 
111 

ZO 
40 " 

.f· 

" 
7 llo1dd. 84 35 " azoo .250 litOO ~050 660 240 7.6 
8 3....uotto 95 38 'f 

9 wt. :!w: 116 61 1400 110 190 90 50 440 7. ; 
10 
11 
1.2 

':.T.I. (Argoi)
r.A.O. Ottlc. 
F.....411 

155 
105 

77 

34 
70 
50 

1.200 
lS00 

120 
315 

140 
220 

440 440 350 7.:
6.: 

1:5 
lit 

Natloc.U Bank 
Se.k Sud AtliDi 

45 
70 

:50 .. " 
ZOOO 190 510 ·640 .a.~ 

15 
16 
11 
18 

Alito 
4ma Oonka 
l4agle 
l4a~le 

11+6 
ao 

112 

63 
63 
62 " .f 

1700 
950 

275 
105 

500 
:5OZ 

!25 
teo 

zoo 
~ 

? ,
7 ..

19 
ZO 
21 
az 
ZJ 
24 

Cur ~r. Hg01 
Haol 
Folch1 
Al181. 
llar !'.alIa" 
La.cca~ 

lC2 
63 

110 
100 
90 

136 

51 
61 
35 
75 
66 
71 

., 

., 

of 

., 2100 
~oo 

)SOO 
!2oo 

380 
6!i 

350 
ceo 

ZOO 
216 
050 
300 

11~0 
500 
750 
700 

500 
J2~ 
400 
350 

leO 7.' 
7.7 
'? : 
7.3 

25 
26 

Aua 3&:'.1 
Be.Lad 

125 
110 

62 
ltJt 

1900 
300 50 2~ 325 Z~o 7.6 

27 Golola1. :laud loa 54' 3000 325 320 500 ..~O ?:. 
213 Al 3ora1.1 1 3500 
29 
JO 

Adli :.r. 
;)gild.... 

18? 
uS 

9500 
4500 "'IJ :.300 !CO 7.4 

31 IL\d1oa !1obl1.:1 115 55 2400 250 ':'00 600 ,,60 ~.2 

32 
H 
}It 

s..rlare1 
Fqt xohuod 
Golohi. Xob11.:1 

78 
:::3 
lOS 

45 
55 
;4 

. , 2150 
ZCOO 

:'?5 :'70 620 - ;40 1':0 7.2 

35 Thoald 96 52 2400 240 350 710 :'90 2~ ~.3 

36 
}1 

001lAd19
aaballoi 

;6 
.6 ;4 

Z9VO 
36--~ 

:'65 
315 

300 
lCSO 

:.!50 
l7CXl 

'50 
:'70 

7.":' 
:.: 

!8 
39 
100 
41 
:'2I., 
ltJt 

JOI>al' 
':ot1&r 
:a.ol.,. ,U1ob 
El Ar. 
~.."..du 

HaD..dn iXhalcl\) . 
c...ru a..rco 

U2 
35 

9.10 
1:5 

7.5 
127 

a 
:.z 

a 
21 
6.; 

60 

Opp... :ort1..u7 
'f 

2700 
1500 

2!00 
1700 
!t.CO 
9000 

17~ 
3~ 

600 
1,0 
:.15 

20c0 • 

too 
340 

100 
650,,0 

,650 

3Do 
l60 

300 

700 
l~ 

210 

~oo 

!oo 

lSQ 
zso 
,:..0 

!eO 

".~ 
- l 

7.:' 
8.1 
?J 
~..: 

~5 Oar O.,~ 10000 ~700 ~oo 2200 lOOO !20 ~.3 

:'0 
47 
,.g 

310 Ado 
H1r f/.~t 
CM.ek." !aMl 

93 
110 

63 
80 
So'! 

• 
9000 
9500 

2d~ lOCO 1600 ~"40 l~O ~ ,, .. 
(3alad ao.d l 

49 JOD teet bolo 91 52 
50 15 lC.a. t.. t hole 91 59 
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IIIIJ. DAr4 AND Cl!!HICAL AlW. '(SIS 

StaticDeptll Probable 	 !Iard.a••a
~dJ'a.agle fell 110. toeatioD IAnlMtara Aquifer Couductirlty Chloride Sulphate .ulca.U.lli~1 ..tera. lI1eromh.... PIa .0 PIa Total c.J.c1U11' PjlOI ,. 

'11'11. ppa 

l. 	 Saco Juha lU....1' mo 800 1010 S;O 230 a. 
AUurtllll 

2 8ohol lI&culia 1I.uaAle1 Seri•• 6000 2160 340 1600 480 1)0 7. 
21 1 Hudul .0.5 Upper T.rtlu)' ))00 ~90 1400 1260 750 200 B. 
22. 	 1. lira.,. "2 21 " .. 11050 240 ;0 Uo 100 }40 '? 

2 Bra.,. 18.2' 16.6 " Ct •))00 870 ?~iO 7 . 
If 

,..3 lira.,. 25.90 25.7 '1400 2)0 '+0 120 7, 
Mariu "uba.l. UO 46 2100 210 700 920 1. 
DobW 3000 660 1780 3. 

6 Bulo Hererta 71 31 2200 190 800 1000 210 8. ..7 001 'J.D 28 6.9 	 JIoOO 460 1000 1660 1120 260 7. 
8 0.1IA.l.. 225 6 	 ;200 285 8;0 1260or 

9 ScW1IIIIbot 116 60 1800 710 350 300 7. .,10 IItrea 30 18 4000 10)0 610 1120 820 6. 
II 1:1 Mu~. 12 U.6 7000 21;0 • lltOO 2080 7. 
12 :£1 ~do S 7.4 5000 1635 8Bo 1140 7. 

13 El ".Allet ,.90 J.O ;000 1~65 4,0 u60 7. 
14 1:1 Ifcllgh1a 4.90 J.9 	 6000 1510 1300 UOO 7. :..15 iidd.a Judud 93 60 	 1500 ,2, 3' ..1 lldes Cog&ll1 63 
2 301•• Cop.n1 lOS 3' .. 
, 3 01&11" 62 

4 00111& 4.5 '.di bM 550 20 200 lBo 7. ; 


FUIkal 6.02 5.8 1&41 Old 2600 200 110 480 ? ; 

6 KGr. 4.73 4.7 ladi bid lltOO 90 270 


26 	 1 AlId.anlt 120 40 Upp4t1' l'ertiar)' 7r:IX> }~O 200 120 ?c 
2 So1a 90 Z5 " 
3 81..10 Atu4u sa 24 	 i'OOO 2)0 220 140 7.~
4 01a.:au 7.~2· 4.9 J',ha .ollu'l'1U11 3COO ~9O 1000 7.;
5 .:a.- 9.48 2.7 J'tba allu'l'1ua uoo 100 230 3.::'40
6 il...ia 106 4J Jpp.1' ':ert1&:7 .,7 /t1do 94 J6 7000. 250 110 So 
8 OIUb 14.a 13 :I'll'll'" .er"!l.&:7 1950 280 840 580 

Juba .ollu'l'1ulI 
9 a,ah )0 3.J 600 5- 2~O 160 140 7.,
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ANNEX 7 


Water EXcntinatialS, Bc.cteriolcgy - 011y made en ~ pH Central 
Ial::aratcry since· the .orig-ln 

Fran Mcqadi s:l'nl 
,~ .. ..Year No. Sanp1es 

1973 
 -
54 (1974 


52
1975 


1976 
 21 
 . 
1977 

( 

34 


1978 
 12 


1979 
 14 

(Jan-Apr) 

sarisf 
. . ... 

-

38 


31 
 .. 
16 


18 


9 


11 


Unsar 
. . 

-

16 


21 


5 


16 


·3 

3 


CUt of Mcgaclishu 
No. San;>lp..s . 

11 


15 


12 

, 

26 


23 


10 


9 


Sarisf 

3 


1· 

0 

7 


4 


0 

2 


Unsar 

8 


14 


12 


19 


19 


10 


7 


(J'une-April) 

. 
187 
 123 
 64 
 34 
 106 
 11
Total 

I 


-
Gram Total = 293 Samples jn 6 years 

There are 140 satisfactory arrl 150 ncnsatisfactory 

89 



ANNEX 8 

SURFACE WATER DEVELOPMENT 

INTRODUCTION 

Surface water development alternatives are severely limited in Somalia be
cause there are only two perennial streams in the country -- the Juba River 
and the Shebelli River. Developments on both rivers provide water for peo
ple, livestock and irrigation. Elsewhere there are only two sources of 
surface water: 1) intermittent streams called wadis; 2) sheet flow runoff. 
Both intermittent streams and sheet flm~ runoff offer several possibilities 
for development; However, any system which relies on direct rainfall is 
subject to periodic failure due to the high variability of rainfall in 
Somalia. Surface water cannot be considered a reliable source and conse
quently during a prolonged drought, people who depend on surface water will 
be forced to move to locations with reliable groundwater supplies. Devel
oping surface water creates a dependence on a supply that is certain to fail 
at some time, whereas groUlldwater supplies are unlikely to fail and there
fore pre£errable over surface water supplies. It will always be necessary, 
however, to develop some surface supplies because groundwater is not avail
able in the required quantity or quality in part cf Somalia. 

The Groundwater Development Project (GWP) will concentrate on developing 
gro~dwater supplies but will also provide surface water sup~lies for two 
specific projects -- the B~y Region Agricultural Development Project and 
the Central Rangelands Development P:oject. It is anticipated that some 
surface water development· will be necessary in the Rangelands Project but 
the extent of the need cannot be determined until after completion of the 
rangelands inventory and gr~lndwater survey. Four ~~perimental surface 
water catchments will be built for the Bay Region Project. The design con
siderations and institutional requ~ements for surface water development 
are described here,assuming that a limited amount of surface water devel
opment will be required. This assumption is consistent with existing in
formation on groundwater potential and water needs °It is also consistent 
with the position of local government to concentrate on groundwater develop
ment rather than surface water catchments. 

EXISTING SURFACE WATER DEVELOPMENT 

Present practice in surface water development (except on perennial str~) 
is limited to two types of surface water storage reservoirs: birkhads and 
uars. These reservoirs rely on sheet flow runoff far their supply and usu
ally do not have carryover storage from one year to another. They are fill
ed. during the rainy season and provide a supply during the following dry 
season. 
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The most common storage reservoir is the privately-owned birkhad. It con
sists of a rectangular hole excavated into the ground and lined with clay 
or concrete to make it water tight. The tank is cover~d with brush and 
sticks in an attempt to'reduce evaporation losses. Improvements to the 
catchment area to increase runoff are limited to small ditches that concen
~ate and direct the flaw. Water is removed from the birkhad with buckets 
and sold to villagers and nomads for both human and livestock use. The 
size of the birkhad is variable but many of them store up to 150 cubic 
meters. 

The other type of storage reservoir, the uar, is much larger than the 
birkhad but fewer have been built. They are found mostly in the area be
tween the Juba and Shebe1li Rivers but some have been built in the Central 
Rangelands and Northern Regions. The SDrage capacity ranges from 20,000 to 
70,000 cubic meters. They are usually rectangular, below ground reservoirs, 
with an earth berm to keep animals away from the water and a pump system to 
deliver the water to distribution troughs. In soils with high permeability, 
a PVC liner has been used to stop infiltration. The uars that have been 
constructed to date were all planned, financed and constructed by the 
Somali Government. Operation and maintenance is provided by the Government 
and water fees are collected to cover those costs. 

The other major source of surface water, wadis, has not been developed. 
Very little is known about the amount of flow in the wadis or the statisti 
cal frequency of flow. During intense rainstorms surface water drains into 
the wadis where it eventually infiltrates or evaporates. In some places, 
shallow' wells r~ve' been dug in the stream bed to recover water that infil 
trated. The potential is very good for developing storage reservoirs fill 
ed by a wadi :Wh'ere an underground dam or an offstream storage reservoir 
could be built. More information is needed about the quantity of water 
available before a design can be made to develop this source. 

Much of the rural population of Somalia does not have continual access to 
a developed water supply. Many people rely on natural low spots in the 
terrain that collect sheet flow runoff during the rainy season. This inter
mittent supp+y is generally very poor quality because there is is no control 
to prever-,t bathing or to prevent animals from entering the water. These 
natural ponds do, however, supply a major part of li.vestock water needs 
during the rainy season. 

TECHNICAL FEASIBILITY 

Surface water development for livestock and human needs is technically 
feasible, provided basic design data is available. Current surface water 
development practices do not rely on rainfall and soils data and conse
quently many failures have occurred due to lack of adequate rainfall catch
ment or inability to contain water in the reservoir. 
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To assure successful operation of a surface water reservoir, data such as 
monthly rainfall, monthly evaporation, and soil permeability is needed for 
designing the reservoir. Rainfall data specific to the proposed storage 
site is generally unavailable and would take years to collect, but average 
monthly rainfall maps are available and should be used as a guide for deter
mining areas with enough rainfall for surface water development. The maps 
should be used carefully because they are based on only a few widely separa
ted rainfall gauges. Evaporation is generally uniform over large areas and 
can be estimated from existing monthly evaporation maps. Permeability data 
can be eaGily estimated based on soil type. 

Rainfall data is the most critical item to the success of the catchment and 
should be determined as accurately as possible. Rainfall data is also very 
scarce tn Somalia. A report prepared by the Food and Agricultural Organi
zation contains an analysis of existing data in the inter-river area. They 
found that the average storm is 27.3 mm during the April-June rainy season 
and that 5 such storms usually occur each year. During the September
November rainy season, the average storm is 29.1 rom and 5.7 such storms 
occur each year. !he catchment area required for each uar can be calcula
ted using the average storm and an assumed rainfall-runoff relationship 
(actual rainfall-runoff measurements have not been made). The reliability 
of the reservoir is dependent on the number of storms that are assumed to 
occur each year; assuming less than the average requires a larger catchment 
area and increases the odds that the reservoir will fill. Assuming more 
than the average has the opposite effect. Based on the average storm it is 
apparent that surface water storage should be built only in areas where the 
average annual precipitation is 100 mm or greater. During design of sur
face water storage, existing rainfall analyses and maps should be updated 
using all available data. !he rainfall analysis will provide data to size 
the catchment and storage rese=voir. 

There are two basic·catchment designs t~t should be used; one design 
applies to soils with ~igh permeabi1ities and the other to soils with low 
permeability. Drawings of the two designs are shown in Figures 1 and 2. 
Both designs are very similar to catchments that have been constructed in 
the inter-river area. Modifications have been made to the design to reduce 
construction, operation and maintenance costs. In soils with high perme
ability~ a PVC liner is installed in the reservoir to prevent infiltration. 
A silt trap outside the reservoir is necessary to allow sediment in the 
runoff to be trapped and removed without damage to the PVC liner. In soils 
with low permeability, the PVC liner and silt trap are not needed. Both 
designs rely on hand pumps to remove water from the reservoir for use by 
people and livestock. If the hand pump fails, water may easily be with
drawn using buckets. Because there is no power-driven pump, the operation 
costs will be minimal and the maintenance can be done by low-skilled work
ers with a minimal number of tools and spare parts. 
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The uars proposed for the Central Rangelands and B3Y Regions are large 
enough that heavy earthmoving equipment (bulldozers, scrapers, front-end 
loaders, and compactors) will be required for excavation and embankment 
construction. Equipment to lay concrete pipe and construct concrete struc
tures will also be required. All of this equipment is available in limited 
quantities in Somalia and has been used on previous construction projects. 

Operation of uars is very simple and does not require special equipment or 
highly-trained personnel. Each uar should have a full-time resident opera
tor whose main function is to collect water fees and report maintenance 
needs to proper governmentagencies~ Water will be removed from the uar using 
hand pumps operated by the person buying the water. 

Maintenance should be minimal at each uar. A regular program for sediment 
removal will be required to prevent the reservoir from filling with sedi
ment and reducing the storage capacity. No data is available to estimate 
the silt load of surface runoff in Somalia so predictions of required sedi
ment removal cannot be made until the reservoir is in actual operation and 
silting is observed. It is recsonable to assume that annual silting could 
amount to as much as 10% of the reservoir storage capacity. The hand pumps 
will require a minimum amount of periodic maintenance. 

Embankment erosion is a major problem on uars currently in operation. This 
maintenance item can be minimized by stabilizing the embankments with a 
grass cover. 

There should be few problems with the quality of water from uars. Salts 
left on the catchment by evaporating rainwater will be washed into the 
reservoir but the concentrations should be very low -- lower than levels 
found in groundwater sources. .Bacteria. could be a slight problem, especially 
if livestock are allowed to graze in the catchment area. The quality of water 
stored in the reservoir should not deteriorate with time because people and 
livestock are prevented from taking ~ater directly from the edge of the 
reservoir. 

The economics of surface water develo1~nt are not as attractive as grcund
water development. Less water can be developed, the reliability is not as 
good and consequently the construction unit cost is higher. The operation 
and maintenance costs, however, are lower for surface water than for ground
water, if proper design features are used to minimize operation and main
tenance. 

INSTITuTIONAL CAPABILTTIES 

The Wate~ Development Agency 0WDA) is the most logical agency to assume 
responsi~ility for design and construction of surface water catchments 
(uars). The Engineering Department within WDA is presently responsible for: 
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1) constructing the storage and distribution facilities for wells; 2) con 
structing surface water storage facilities; 3) constructing water distrib' 
tion systems for small towns. Because of underfunding and understaffing, 
the department has not been able to carry out programs in all areas of 
responsibility. According to a recent report by the World Health Organi
zation, 601. of the employee positions in the Engineering Department are 
vacant. A similar situation exists Ul the entire WDA. This has caused 
the WDA to operate in a "crisis planning" manner, devoting all resources 
to responding to emergencies rather than advance planning. '~nderstaffinE 
poor distribution of personnel, insufficient inventory of supplies and 
equipment, non-standardization of equipment, and communication and accessl 
bility difficulties are all factors contributing to this situation", WHO 
Report. The WDA is weakest on the regional level. All of the managers 
and professional staff and 901. of the second level administrative and 
technical staff are located in Mogadiscio. There is a strong need for 
planners, engineers and mechanics at the regional level. 

The Engineering Department's experience constructing surface water storage 
is limited to 40 uars built in the inter-river area, and 6 built in the 
northern regions. Each of these were built under contract to the National 
Range Agency; most of the 46, however, -,.,ere subcontracted by WDA to privatI 
construction firms. Although the Engineering Department has some equipmenl 
and trained staff, the amount of work they can do is limited by the lack oj 
trained equipment mechanics and repair tools and the lack of management 
level staff. 

Table 1 lists the equipment owned by the Engineering Department and Table 2 
gives the numb(!r of staff assigned co the Department. Staffing is done on 
a project basis rather than a depart~ent ~asis. Some of the staif shown 
L1 Table 2 are hired locally for the duration oi the project. The Depart
ment has a strong need for upper-level en3ineering staff capable of plan
ning, design and management. 

TABLE 1 

Water Devel0E!!!ent Asz.ency 
Enszineering Department Construction Equipment 

Year of Number of ~chines 
Description Deliverv

1 
Operable Inoperable 

Wheel Tractor-Scraper CAT-621B 1975 3 4 
Bulldozer CAl D8K 1975 1 1 
Bulldozer CAT D7 1960 0 1 
Bulldozer CAl D6 1960 0 1 
Bulldozer CAl' D4 1975 1 1. 
Grader CAT 14G 1975 0 1 
Compactor CAl 815 1975 1 0 
Loader CAl 966C 1975 1 1 
Bulldozer Allis H02l 1975 0 1 
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TABLE 2 

Water Development Agency; Engineering Department 

Management and Construction Staff 


Office Staff 

Engineers 

Juba Sugar Project 

Management Staff 

General Foreman 

Earthwork Foreman 

Equipment Operators 

Mechanics 

Elect:ician 

Surveyors 

Carpenters 

Mason 

Steel Fixer 

Drivers 

Miscellaneous I~bor 


Unskilled Labor 


Jowhar Off-Stream Storage Project 

Engineers 

Higher Technicians 

General Fore~ 


Mechanics 

Equipment Operators 

Carpenters 

Steel Fixers 

Masons 

Plumbers 

Welders 

Electricians 

Miscellaneous Labor 

Unskilled Labor 


6 

13 
2 
8 

46 
5 
2 
2 

31 
15 
11 
11 
76 

148 

2 
4 
2 
6 

27 
24 
10 
19 

3 
2 
2 

145 
90 



!IWATER DEVELOPMENT AGENCY 

I I 1 I 
AdministrationEngineering ~YdrOgeC logy 1 Drilling 
and FinanceDepartmentDepartment Department 

.L 

II' I Ii .- J 
planning and Dams and[~later SystemIConstructionDesign Reservoirs1 

r--

I~ 
LJowhar lUba Sugar
IStorase Projec Project 

Figure 3: Showing the organization of the Engineering Department and the two Nin projects 
currently underway. 
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RECOMMENDED DEVELOl'MENr PIAN 

Phase 1 of the Groundwater Development Project is a groundwater survey 
that will identify the availability of groundwater throughout the country. 
Areas where the groundwater quantity or quality is inadequate will be con
sidered as possible sites for surface water development. Since at this 
time surface water catchments will only be constructed to supply needs of 
the two regional projects, the livestock management and other constraints 
of the two projects must also be considered in siting catchments. Data 
from Phase 1 will be useful to plan future surface water development for 
specific projects or for rural water supply. 

Several factors must be evaluated to assess the feasibility of surface 
water development at each specific location and determine design para
meters: 

1. 	 Soil permeability - soil samples must be collected and analysed to 
give au approximate permeability based on soil type; 

2. 	 Site topography - a site must be fOund with a natural catchment area 
draining toward a site for the storage reservoir; 

3. 	 Average annual rain£~ll - estimates of average annual rainfall must 
be made from recorded rainfall data if available, or by observing ve;e
tat ion patterns, measuring erosion channels, talking to nearby villagers 
and consulting published rainfall maps. 

The above data will need to be collected after completion of Phase 1 and 
identification of general locations for surface catchments. 

The plan for data collection and reservoir design and constructicn has 
been formulated only in general terms because at this time it is not known 
how muc~ surface water will be required. Four uars will be constructed for 
the Bay Region Project, the nu~ber of uars constructed for the Central 
Rangelands Project is dependent on the availability of groundwater. After 
the groundwater and rangelands surveys are completed, detailed plans can 
be formulated shOWing precise numbers and scheduling for staff and equip
ment. 

All 	surface water development in this Project will be done under the direc
tion of an expatriate civil engineer with a background in hydrology, 
hydraulics and water system development. He will coordinate the data col
lection, design and construction for surface water storage reservoirs and 
at the same time, train Somali counterparts in design and construction 
techniques, thus increasing the institutional capability of WDA in surface 
water development. 
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The initial responsibility of the engineer will be to collect design data 
for each catchment site identified in Phase 1. Soil samples for permea
bility estimates, rainfall data, evaporation data ans site topography must 
be obtained prior to design of the surface water catchment. 

Each uar should be designed by the water engineer with assistance from 
Somali counterparts and the Engineering Department. Collection of design 
data will be the responsbility of the engineer. Input on sizing, locating 
and special fe~tures will be provided by the National Range Agency (NRA) 
for the Central Rangelands Project and the Ministry of Agriculture for the 
Bay Region Project, 

The WDA, through the Engineering Department, will construct the uars using 
existing equipment and new equipment provided through the Project. All 
materials (pumps, pipe, PVC liner, etc.) will be provided by the regbnal 
projects. Since few uars will be constructed, all constTuction management 
and equipment can be centered in Mogadiscio. Regional capabilities for 
design and construction ehould not be developed at this time. 

Sufficient equipment and materials have been budgeted to construct two 
uars in the Central Rangelands and four in the Bay Region. After comple
ting Phase 1, the budgeting should be reevaluated; if more uars are neede~. 
then fewer wells will be needed and budgets can be adjusted accordingly. 
If OD uars are needed then funds can be transferred to well construction. 

Operation of the uars will be the responsibility of the National Range 
Agency in the Central Rangelands and the WDA in the Bay Region and other 
areas. The operating agency will provide an operator, pay the operators' 
salary and expenses, collect fees for the water and control the availability 
of the water. The operating agency will also pr~vide maintenance for the 
uars. 

The WDA does not currently operate or maintain any of the wells or surface 
catchments they construct. One of the e.mphasis of the GWDP is to provide 
WDA with equipment and training to assume responsibility for operation and 
maintenance of wel13 and catchments. The engineer will need to set up 
specific schedules and procedures for operation and maintenance, and train 
the WDA staff to impl~ent th~. Establishing overall management of oper
ation and ma~ntenance functions will be the responsibility of other ~~
patriate staff. 

Operation and maintenance capabilities for both wells and surface water 
catchments will be established on a regional basis. Equipment and personnel 
will be centered in Baidoa, Dusa Mareb and Balkayo. 

Any surface water catchments constructed for the Central Rangela~ds Develop
ment Project will be operated and maintained by the NRA thzough the Stock
water Service that will be created under the Project. The expatriate engin
eer will need to assist the Stockwater Service by suggesting specific oper
ation and maintenance procedures for uars. 



~CHMENT 1 

REFERENCES 

Food and Agricult.ural Organization of the United Nations, Agricultural 
and Water Survevs, Somalia. Vol. V, 1967. 

World Health Organization/World Bank, Somalia Water Supply and Sewerage 
Sector Study, 1977. 



ANNEX 9 

!'HE SOCIAL ANALYSIS 

I. 

II. 

III. 

GENEBAL 

A. Intrcductian: The SalWi Demccratic Republic and the 
Ccltq?rehensive Grrurxlwater Project 

B. Research MethcdolO3Y 

THE ANrnRCPQI.CX;Y CF WATER UTILIZATICN IN SOO!.LIA 

WATER UTILIZATICN PR1Cl'ICES ;.m EEAI1I'H PRClBllMS 



I. GmERAL 

A. Intrcduction 

'lbe Sanali Demccratic Republic is situated CXl the northem coast of Africa. 
'I11e camtry's 3.5 miill.en pecple live en 637,000 square kilareters. Abrut 
40 percent of the pq::ulaticn are nana:Uc pastoralists. In rain-fed areas 
and where water is available for itrigatian, agricultural ccrmuni.ties are 
faz:ne::l. CottO'l, vegetables, maize, sorghum, millet and. edible oils and 
bananas are grown in the soutrem part of the camtry. 

Sana.li so:::ial organizaticn presents a real challenge to so:ial scientists. 
Tl'e flexibility and fluidity of so:ial units makes it di£ficu1t to classify, 
or for that matter categorize sccial grcups. At a very general level one 
can say that large rural ccnmmities exist in the routh, while snall nana1ic 
hamlets prevail in the central and northern parts of the camtry. How=ver , 
these types of scc:ial groups are not mutually exclusive of cne another. In 
the scuth, ncmadic grcups graze their cattle, camels, goats and sheep close 
by villages, and. small farming is practiced whenever water is available in 
th; central arxi nar1:hern regions. 

Pq:ulation ItlCNsnents are motivated by a desire to seek Sources of fresh water 
and retter pasture cC11diticns. Althoogh the general pattem of migratiO'l is 
to settle during the rainy seascns and I11OV'e during the dry seascns oth:r 
matters have to re taken into ccnsideration. The decision to settle or move 
is made by individuals en the basis of a total evaluation of the following: 

1. Size of herd C1w\I!le:l 
2. 'IYpe of animals1 
3. Type of vegetation available; 
4. Q.Jality of pasture; 
5. Water soorces arrl quality of water; 
6. Sccial cO'lsiderations; 
7. ¥nCMle::1ge available al:x:JUt other lcx:aticns. 

In:lividuals make their decisicns to rnax:i.rnize their chances :in: .finding water 
arx:1 pasture. saretirres a person finds tiat the rest strate;y is to split 
~farnily in order to prccure a mare efficient system. Animals are divided 
into snaller an::l more manageble units.. ~ and small children might 
settle with their herds of goats, sheep, C~ and a few carrels. Men might 
find it mare advantagerus to practice transhumance with their large camel 
he.t:ds. 

To a SOnali nanad the most precious things :in life are water am livestock. 
Herding animals is l::oth a way of making a.:.living and a way of life. '!be 
Scarcity of water endangers the lives of humans and animals. Under drrught 
cCl'lditioos, migratory rrutes l:e:::are lcnger and canpetiti.cn over limited 
water and. pasture leads to loss of lives. Canetaries of t..he 1975 drcught 
victims can l:e seen in the northern regims of Sanalia. 

http:canpetiti.cn
http:miill.en
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Faced with enviIOlllental CO'lstraints that include l:cth erratic annual 
patterns of rainfall (al:x:ut 5O-20cm), and the threat of cyclical 
droughts every 4/5 years t the Sonalis have develcpe.1 a flexible sccial 
systan that maximizes the individual r s chances to lccate water and pasture. 
Ecolo;ical insecurity farces pec.ple into crlcpting flexible sccial arrange
rrents that wit.~ the passage of t:irre assurre a value of their C1N1'l and becane 
a way of Jife. In other w:::triis, nanads might be nanads because of scarcity 
of perrnc.nent water sources, blt also it might be the "free-wanderer" part 
of the nanad wich refuses to settle even when water becares available. 
'!be trem=>-I'rlcus sense of freedan that a ncrncd has in mOlTing around and 
joining grrups on ta'rrpcn:"ary basis is not to be i~ared. As a rratter of 
fact, settlem=nts that ~ established by the Sa'rali Govermlent to 
acccmno:iate drrught stricken nanads have lost ab::ut 40 ~cent of their 
lXJ?Ulation back to nanalisn. 

It is true that w:rren. and children ten:i to accept sedentary living rrore 
willingly than adult rrales. Sedentary life offers than better educatiO'lal 
and health services. Althoogh it cruld also mean a loss of freedan. The 
rew generation of " ex-naradsu M10 are grcw.i.ng up in a settled carm.mity 
are likely to view sedentary life as the norm and tbus maintain a settled 
life. 

'!he Ccnpreht:>.nsive Gra.urlwater Proje:::t will offer the agro-nanadic popula
tim of sanalla acr.;ess to goo:1 quaJ.ity tmdergra.m1 water for l'nJman and 
a.rrimal ccnsurrpticn. It will also give. individuals a chance to participate 
in sedentazy llie if they choose to do so. 

'!he project is divided into two phases. Part of the phase I prc:grarn is to 
ccnduct a thorough sociolcgical stu::1y to detennine (1) local criteria far 
the selecticn of well-sites, (2) the nature of water utilization practices, 
(3) camnmity leaders, and (f) the best methcds to involve nanbers of the 
camnmi.ties in the project. 

B. Research Methc::rlolexn: 

'!he data mse far the sccial soundness secticn of this proje:::t paper is 
l::ased en a brief me month field. work pericrl in SOnalia. Field visits to 
Afgoi, Kurtunwaare, Balad, Giohar, Belet-wayne, D.lsa-Mareeb, and Galcaio 
proved useful in"El::ms of accessing peq:>le I s needs for water. A special 
visit was paid to the rural carmmities be~ Mo;adisau arrl Baidoa. 
'!hese visits reJ..p;d gain first-harrl informaticn Q'l local nee:1s arrl water 
practices. 

http:tmdergra.m1
http:grcw.i.ng
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Because of ~ calStraints am other logistic reasalS, the informal free-
flew of infotmation nethcrl was preferred over structured questiamai.res. 
s:Ire t..ines ccnversations were carried an soley in Arabic, and in other 
instances a Sanali in~eter was used. I viewed my task as a l:imited 
ale that is &peeificly designed to answer the follCMing questicns: 

1. ~ are the l:eneficia,..ies of this project? 
2. Is there a need for utilizing undergraJIXi water in Sanalia? 
3. :fbi is water used ',y pecple? 

4.. How can lccal COTtr.'llu.ties participate in the project? 


Co1Versatians with Sanali officials, regicnal representatives of b'1e 
W3.ter Develcprent kJercy, were useful in helping understand the gO'Jel:l"llrel't I s 
cc:ncem with \\ater mana;enen.t issues. 

'!ravelling tbroogh Scnalia., cne realized that the issues of water availa
bility, water quality, a.n:l water delivery systems are sane of the na:i.n 
ccncems of th: Sanalis. In a sani.-arid country where rainfall is erratic, 
and drcughts present an imninent threat every four or five years, the 
avai] ability of a steady water supply is one of the perceived needs of the 
p:pulaticn. 

Sanalis have develcped a flexible social arganizatien that allows them to 
utilize their limited water and pasture resources. '!be systan gives the 
individual maxim.:Im freedan to mOlTe al::x:ut with their herds to seek fresh 
water sources and pasturage. Pragmatism, egaliterianisn, and individualism 
are scme of the qualities that help Sanalis cepe with water shortages and 
limited vegetaticn for Jivestcck. In a ccun.t-.ry where ecologicc:l pressures 
are trem:ndrus, individuals have devised an cpen and a fl1lid so..;ial system. 
~ cnly stable scx::ial unit is fOl:Il'Bl arcmx:1 waren an::1 t.hcil: children. A 
w:::man might chcose to stay with bP.r h:rd of goats, CCMS, sheep ani a f~ 
milch camels in a rural settlement, or she might move with her husbarxl to 
rew locations. 

h;Jriculture is practiced by ITUlCh of th: rural pq1llation. Individual 
gardens are cleare:1 and planted with cereals, oil crops an:l vegetables alXi 
fruits. 'I'.b=re are different systems of 1.arrl tenure. In the F-lst, land was 
ccntrolled. by tribal lineage leaders. At present, the gOllE!r'IYnE!nt is insti 
tilting a larrl registraticn pt'C)3'ram to give title to property to tre users. 
Title to land can l::e claimed through usage, or by applying for an agricul
tural peDnit. Private plantations grCM cash crops like cottal aid bananas. 
H:lwever, agriculture depen:is al a ccnstant sc::orce of water. '!be two rivers 
in Sanalia, the Shabelli and the Juba are both located in tba scuth and 
hence spotted cr no agriculture is nore typical of other regicns of the 
cnmtry. 

http:ccun.t-.ry
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Pasturage is "Gcx:l's gift to the nanad" so individuals are free to choose 
any area they see suitable far their herd's reeds. Water for lunan cal

surpticn is also a "gift of Gcd". A thirsty person cannot be denied access 
to water. water fer livestock canS\lrll>ticn is S\Jbject to anothEr set of 
rules. ~11s dug by the 'atter oe.verc:pIEnt kJency, and private owners charge 
fees for water to be used by livestock. 'llle prices vary fran one regiCl'l to 
another, l::ut water is less expensive in the sooth than in the northern 
re:Jicns of tm COlIltJ::y. CUrrent prices are charged on the basis of the 
~rpe of arrima.l using the water. In the south the prices are 5 cents far a 
scat ar a sheep, 10 cents far a CCM, and 20 cents for a carrel (100 cents = 
1 shilling and 1 shilling = 16 cents U.S.). In the north prices a.1m::>st 
daJble. 

~e are different types of water points that can be distinguised: 

1. 	 VElls 
2. 	 n Birkads" (subsurface rain water cisterns of cement, cxx:uring 

mainly in the northern arx1 central regions. 'Ibese denote 
subsurface basins with cement lining.) 

3. 	 ftBellehs" (natural depressicns in the terrain to collect 
rainwater, no:onaUy withcut an artificial catclment systan). 

4. 	 "Uars" (surface rainwater basins with artificially l:uilt 

catcl"m=nt systems). 


5. 	 "Hillos" (\tater points al the b3.nks of Juba and ShalY.:!lli rivers). 

In th: northern parts of Scmalia, the sale of water is a flarrishing trade. 
Cenent-lined tanks, (birka::ls) are ccnstructe::l by private owners. The tank 
is uSually covered by l:ushes that keep the water cool. In the dry season 
IlCl'lalS gather ara.m:l "birkads" and roy water fran traders. The cannerciali 
zation of water resources is most develcpe:l in the areas of the north wh:re 
livest.cx::k is taken to sea ports far expect pJrpOses. water tra1ers usually 
cultivate areas close to their tanks. It is interesting to note that these 
traders are no!:: threatened. by the gOlTernment's efforts to l:uild m:re wells. 
In an interview with a \tater trader, he rrentioned that tiEre is always a 
neerl fCII:' water arxi new wells will not affect his rosiness. 

Saret.iIres wells are dug with ccmrunal labor, am those who partici};'ate in 
the digging process have exclusiv.e right Oller. the water. kcess to water 
fran these bane wells is deperx1.ent en active participation in digging and 
tcilding the well. 

'ruars· are often c::lWned. am managed. by the Water Develcprent Agercj. Peq;>le 
me live close to ·Uars" can procure water far their own use free of charge, 
mt, they have to pay for water used far livestock. Guards are appointed 
~ the Water Develq;:ment k}ency and fees are harried OITer to the ~ regicnal 
office an a rncnthly basis. 
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W:Inen am children ccngre:;ate arxi scx:ialize by water points. Sane ~ 
\tBSh cloth:i.ng close to sources of water, and others carry the water h::me 
to do the washing while att.eD:ting to other hcusehold activities. Often 
water has to l::e carried far loog distances except in areas where gOl.'em

nent water trucks are available. Plastic cootainers, water baskets, and 
clay jars are all used to haul water. Camels are saretw.s used for 
Cal.--rying heavy tlater jars. 

III. WATER UTILIZATICN PR1Cl'ICFS AND HEAJJl'H PROBLEMS 

In the heme water is usually placed in clay jars and tin cans are used 
far. taking water fran the jars. Water cootarcdnatian results fran using 
dirty bJckets, dung stained rc:pes, flies, dirt am dust. Gastrointestinal 
diseases cause a high infant mortality rate. River water is known to be 
1::b= 	pr:imary source of bilharzia, and in the scuthem regioos of the camtry 
the 	rural pc:p.llc.tion drink the water of tre Shabelli and Jul:a rivers. 
Bilharzia snails find the best enviralIren,ts to Imlltiply in river banks 
\tbere pecple swjm ar wash their clothing. 

In saTe parts of the cc:untry undergrrund water has a high rate of magnesium 
rulfate ,JUch is haJ:mful to humans arrl animals. Pecple avoid drinking 
this water am are sanetirres forced into migrating lcng distances to 
river l:anks where they are exposect to bilharzia. Sane pe!q?le prefer the 
taste of water fran old wells over the taste of water fran newly dug wells. 

N. RECQ.1MEN)ATICNS FCR DATA COI.I.E:TION: PHASE I 

A. 	 Pa:mlatim "DistrihIticn:. 

1. 	 Where do peq:>le live? 
2. 	 'HeM many pecple use a well, an Oar••••••etc? 
3. 	 Do nCIl1.a::ls frequent the area seasenally? HC1tl many? ~t are 

their water needs? 

B. 	 Livestcck Distrililtim: 

1. 	 Hew many animals does the average fanily own:? 
2. 	 Herd cat1POSitian and water needs. 
3. 	 HeM much· does the average family spen:l an water far livestock 

m:nthly? 
4. 	 Can vegetatim arc:mrl proposed water parits suppar-t livestock? 
5. 	 The effect of an increased supply of water 00 livestock. 

c. 	 water Otilizaticn Practices and Health Problans: 

1. 	 Basic data en effect of water m peoples' health. 
2. 	 StatistiCS"J'l infant mortality rates arxl percentage attril:uted 

to water cantiminatioo. 
3. 	 What kind of diseases are prevalent in \mat areas? 
4.. 	 Are pec:ple aware of the relationship between ccntaminated 

water arxi diseases? 

http:cloth:i.ng
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D. 	 ~ll Sites and Pecple: 

1. 	 ~:re do pecple prefa- to have \Ells? ~? 
2. 	 ~t types of water points are prefe..."Ted by the local. 


pq;:ulation? ~? 


E. 	 'l'te MthrcpolQ3}' of Drrughts: 

1. 	 HCM do peq:lle pra:=ure water during drmght ccnditions? 
2. 	 How do drooghts affect so::::ial. organizations? 
3. 	 Urxier drcught ccniitia1s ".,ru.ch segrrent of the pcpulation 

suffers mJSt? 
4. 	 Effect of drOlghts an herd size. 

Fex items A and B a1:xJve, the data will be collecta:1 under the Ce!1tral 
1?angelarrls and Bay Regicn Projects, each of which have significant 
dem:l3raphic and inve."ltory ccnpcnents. Fex item C, tm A.l.D" Pm'al 
Health Project will t:e colJ.ect:i.ng this data systanatically in Bay f 

Togdheer an:l M1.dlng Regicns. This data will t:e utilizEd in this social 
sttxly. 

http:colJ.ect:i.ng


Table 1 

SCMAL.IA: PqxIlation l¥ Sex and Regicn 
as of ~laEY 1979 

(in sands) 

Regicn Male Fanale TOtal % 

w. Galbeed 228 212 440 12.6 

Togcxiheer 137 121 258 7.4 

sanaag 72 74 146 4.2 

Bari 82 73 156 4.4 

Nugaal 43 42 85 2.4 

Mtxlug 115 100 215 6.2 

Galgtrluoo 94 88 182 5.2 

Hiiraan 76 71 147 4.2 

She Dhexe 124 113 237 6.8 

MaJcrlism 189 182 371 10.6 

She Hcose 204 194 398 11.4 

J. Hoose 130 116 246 7.0 

·Gedo 112 100 212 6.1 

Bay 157 145 403 8.6 

Bokoo1 54 46 100 2.9 

'lbtal 1(817 1,677 3,494 100.0' 
tbte: Pcpulaticn figures are preliminary, and not yet officially published 
Eourcp.: Ootil prnvinA'i bv th~ Stilt~ Pl;=mninfl rmrnis!'>lc-n 

http:SCMAL.IA


Table 2 

PGpl1atioo l¥ Age GrOJp inthe Settlanents 
and Area Urrler 0l1tivation 

(as of April 1979) 

Sett1arent "",",',',','" "Population . . . . . . 
Pecp1e 
00 Total AreaUooer 

Locations ~5 6-14 15-45 " 46...:.50 51+ Vacatioo Settled 0l1tivation 
Uta. ) 

Dujuma 5238 18096 14747 2003 566 141 40791 840 

Sabla1e 2945 11050 8282 1191 357 23825 770 

Kurtun Warey" , "2841 '9724 7997 "1024 329 '149 22064 441 

'lbta1 11024 "38870 31026 "4218 U52 290 86680 2051 

Srurce: Data prOlTided by the Settl.are.nt Develcprent Agency 

http:Settl.are.nt
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ANNEX 10 

ECONOMIC FEASIBILITY 

BACKGROUND AND OBJECTIVES 

The purpose of this econotdc analysis is to determine: 1) if the proposed 
project will return sufficient benefits to justify the investment and 2) 
if the project represents the best allocation of resources when compared 
with other projects to acheive similar objectives. 

The primary objective of the Groundwater Development Project is to provide 
water to the human and livestock populations cf rural Somalia. This ob
jective is to be achie\red through two types of projects: 

1. 	 Projects in sectors where water supply is one of several components, 
e.g., the Central Rangelands Project, the Bay Region Agricultural 
Development Project, and 

2. 	 Projects excluSively for rural water supply. 

The feature which distingu.ishes the pro?osed project from other alterna
tives to be discussed belcrr. is in approach more the!.D intended output. The 
Groundwater Development Project is essentially an institution-building 
project. It is designed to make the Water Development Agency (WnA) a vi 
able, traine.d organization capable of carry~.ng out the short term tech
nical needs, and the intermediate and long-i.ange planning, management 
and implementation functions of non-urban water rp,source development. 
The costs associated with this approach will be compared to the ~lterna
tive of segmenting water supply responsibility among individual project
related entities in order to evaluate the least cost means of providing 
the required services. 

ASSESSMENT OF NEED - THE BENEFICIARIES 

there is currently no data base from which to estimate the total water 
requirements of the rural areas. Information on existing groundwater cap
aCity, development supply and current per capita or total consumption is 
also lacking. Until such data can be collected as part of Phase I of 
this project, all estimates should be viewed as relative measures of pro
ject worth. 

Rural Water Needs 

Human and livestock population densities and range productivity aTe all 
closely intertwined in Somalia. For purposes of this analysis, estimates 
of livestock needs will be based on the Northern and Central Rangelands 
Project while vater to rural settlements will be separately determined. 

http:carry~.ng
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Human Needs 

According to the WO/World Bank l~ater Supply and Sewerage Sector Study 
(1977) J in 1975 51~ of the rural pop-'.1lation in "settled" villages have 
no .'lccess to water service while the nomadic population was considered 
to be essentially without service!/. Even rough estimates of population 
to be served at various le~els of consumption demonstrates the validity 
of the project objectives: 

DAILY WATER REQUIREMENTS (000' s) 

Level of Service 
Rural Population Liters Per CaEita Fer Da~ 

To Be Served Current Low Adequate Optimum 
(OOO's) (5 led) (15 lcd) (30 lcd) (50 lcd) 

1/ 
Nomadic- 1112.0 5,560 M3 16,680 ~? 33,360 M3 55,600 M 

3 

3
Villages 315.0 1 2575 K3 4 1725 M: 9 1450 ; 15 1750 1'1 

1427.0 7,135 ; 21,405 If 42,810 M3 3
71,350 M 

Annual Water Supply 2,604,275 7,812,825 15,625,650 24,042,750 
Needs 

1/ 807. considered without access to village supply. 

Estimates of the number and density of wells in rural settlements by re
gion show that approximately 1,000 villages are without a permanent water 
supply. At the 50 lcd consumption level, an average village would need 
16 M3 per day. Livestock associated with the village would use another 
8 M3 per day. The location of 1,000 rural wells in settled area deliver
ing water at a capacity of 72 M3 would provide both the village, its live
stock and a portionate nomadic population (1.1 million nomads distributed 
over 1,000 water points using 40-50 led) with a substantial improvement 
in permanent water supply. 

Uvestock Needs 

Livestock needs to be served by th:1.s Project have been estimated as part 
of the Bay Region Agricultural Development and the Central Rangelands 
Projects. Some of the water development to occur under the addit:f.onal 
component of rural water supply will provide water to village livestock, 
just as there will be dual function of wells on a non-permanent basis for 
human use in the Bay Region. It is, however, useful to evaluate the order 

l/ Clearly some of the nomadic population is attached to settled villa~es. 
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of magnitude of total livestock water requirements in Somalia and of the 
LVO regions (Bay Region and Central Rangelands) to be served. This al 

lows some measure by ~fhich to evaluate benefits of the proposed Project. 

WATER. REQUIREMENTS: LIVESTOCK 

Somalia 

Livestock Numbers 
~Millions2 

Daily 
pce 

Daily 
Total Re~. 

Annual 
~2l2 Dals2 

Annual Dry 
p65 Dals2 

15 Sheep/Goats 1.7 L 
3

25,500 M 5,406,000 M
3 

9,307,500 M3 

2..5 Cattle 5.0 L 12,625 M3 2,676,500 M3 4,608,125 M3 

2.5 Camels 8.0 L 20 aOOO M3 4,240,000 ~ 3 
7130°1000 M 

3 	 3 
TOTAL 	 58,125 M 12,322,500 M 21,215,625 ~ 

---_._--_._-----.--_-....--- -- .. ----.----------_._--------"-- ..-.-.-------- --
-..---_._------ ----.---_._----- -------- ------ ---

Central Rangelands and Bay Region 
Central Rangelands

" 
3 	 3 31.2 Sheep~ 	 8,670 M 1,838,040 M 3,164,550 M 

3.9 Goats 

0.9 	 Cattle 4,500 ~ 954,000 M3 1,642,500 ~ 
3 

1.0 Camels 	 8z000 ~ lz696 z000 M ..1,920 z000 M3 

TOTAL 21,170 ~ 4,488,040 M3 7,727,050 K3 
Bay Region• 

3
0.4 Sheep/Goats 	 680 .; 144,160 M3 248,200 M 

.2 Cattle 1,000 M3 212,000 M3 365,000 M3 

3 3
.28 	camels 22240 M 474 z880 M3 817 z600 M 

TO'I:A.L 3,920 ~ 831,040 M3 1,430,800 M3 

The beneficiaries of the Project will be the settled rural and nomadic 
population currently without a permanent, good quality water supply (over 
1.7 million prop1e). This represents 53~ of the total 	population. 
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DESCRIPTION OF PROJECT 


!he Groundwater Development Project consists of a planning and data col
lection phase and an implementation phase. The six-year investment ~riod 
viII provide technical staff, training and equipment necessary to drill 
140 wells, 66 for livestock usc and 74 for rural human consumption. 

COST ESTIMATES 

The 	 cost of the Project are as follows: 

1. 	 Capital Costs - all costs of construction, equipment, vehicles, staff 
salaries, training and machinery operating during the actual explora
tion for and construction of 140 -wells. Ind.uced also are capital 
costs associated with the water quality laboratories. Replacement 
parts are considered a capital investment during the six-year devel
opment per !ad for purposes of building up an inventory of spare parts. 

2. 	 The costs of "dry wells" based on a success rate of 80% following the 
extensive studies, have been subsumed in the costs of each successful 
well. Basis for Project is 140 producing wells. 

3. 	 Operation and Maintenance - the annual costs of operating and main
taining 98 wells. The Central and Northern Rangelands Projects will 
operate and maintain the remaining 42. Costs include the maintenance 
of equipment required to maintain the pumps and engines, fuel and 
necessary manpower. 

4. 	 All base cost estimates are in January 1979 prices. Price contingency 
allrJWances have been applied to all Project components as shown. 

5. 	 When appropriate, specific and comparable cost item estimates have 
been based on the Central Rangelands and Bay Region Development Pro
jects. This has been done so that all Project alternatives are on 
the same base. This allows for an evaluation of the incremental value 
of the resources committed as it reflects the benefit foregone in the 
most productive alternative use. 

ECONOMIC PROJECT COST ESTIMATES 

Financial project and recurrent costs have been transformed into an econ
omic cost stre~. The following approach has been used: 

1. 	 Basic year for all economic Project costs and benefits is year 1 of 
the Project. 
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2. 	 The economic cost of the Project includes inputs from other projects. 
Those costs carried by the Central Rangelands Project (materials, 
maintenance and operation of 42 livestock wells) and the Bay Region 
Agricultural Development Project (materials) have been included at 
their stated value as costs to this Project Ul the determination of 
Project worth. 

3. 	 Only those costs which will produce measurable benefits have been in
cluded. Costs which will produce benefits which are measurable but 
not quantifiable and costs which produce quantifiable benefits have 
also been broken out separately. 

4. 	 All costs associated with the water quality component (staff, equip
ment, fellowships, operation and maintenance) have been excluded. 

5. 	 All costs associated with surface water development (vehicles and 

operation) have been excluded. 


6. 	 One-half of the salaries of the technical staff over the six-year 
period (with the exception of the drillers) has been excluded and is 
considered to be charged to the "institution building" function of the 
Project. The other 50~ of the salaries of the technical exploration 
team have been included due to the cost averted in future unsuccessful 
boreholes. The full salaries of the economist and sociologist have 
been excluded, as part of pre-Project studies. 

7. 	 The life of a drilling rig is considered to be 20 years, or 800 wells, 
Each Project component (CROP livestock, DROP livestock, BRDP domestics 
and rural supply) was charged the percentage of the cost based on the 
number of wells, The full Project investment period of years 1-6 was 
considered at 18% of the rig cost. 

8. 	 The life of all other machinery and vehicles was considered to be 10 
years or 400 wells with the wells drilled during the investment period 
charged with 35% of the cost. 

9. 	 Cost of the exploration phase (minus 1/2 technical staff) was spread 
over 	project components as follows: CROP livestock - 23~ 


NRDP livestock 710 

BROP livestock - 17% 

BROP domestic - 26~ 

Rural supply - 27% 


10. 	 In any given year of the drilling sta.ge, the Project components were 
charged proportionately for the number of wells drilled in a given 
year. 

11. 	 All training has been excluded as not having measurable benefits. 
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12. 	 Costs include operation and maintenance of 98 wells beyond year 6. 
The intended expansion of WDA drilling operations to 40 wells per 
year to year 20 (660 wells) using the initial capital investment and 
GSDR annual expenditures is discussed but not included in the economic 
cost stream. 

13. 	 All local cash salaries and allowances are included with the full 
financial value. 

14. 	 All direct and indirect foreign exchange costs have been shadow 
priced at the rate of 1 US $ =9 So.Sh. or about 437. over the official 
exchange rate. 

PRODUCTION AND BENEFITS 

There are three types of benefits whi.ch are produced by this Project: 
quantifiable benefi.ts which can be assigned an economic value; measurable 
benefits which cannot be given an economic value, and non-quantifiable 
benefits. Each of these types will be discussed separately and only the 
first two will be considered within the measures of Project worth. 

1. 	 Quantifiable Benefits: Quantifiable benefits would be derived from 
increased production of animals and the resulting incremental off-take 
due, in part, to improved water supply in the Central Rangelands and 
the Bay Region. It is, however, virtually impossible to separate out 
those benefits made possible by the inve.stment in water supply alone. 
All of the Project elements of improved range management and livestock 
production are necessary and int~Idependent. 

A. Benefits Re~ulting From Range Management - Central Rangelands 

ECONOMIC BElIEFIT S'IREAM - CRDP (So.Sh. l-f..illions) 
Village and Town 

and Range Year Year Year Year Year Year Year Year Year Years Year 
Grazing Reserves 6 7 8 9 10 11 12 13 14 15-29 30 
Value of Incremental 
Off-Take 1/ 2/ 

Sheep/GOats 10.8 11.7 12.5 13.8 16.9 21.1 27.2 29.4 31.0 32.2 32.2 
Cattle 0~2 0.2 ·0.4 0.7 1.7 2.2 2.6 2.8 2.8 2.8 
camels 2.2 2.4 2.7 3.0 3.2 3.5 4.1 4.; 4.6 4.9 4.9 

Incremental Value 
of Herd 1/ 3/ 

Sheep/Goats 230.0 
cattle 37.8 
Camels 4/ ' 	 129.6 

Famine Reserves- 3.7 3.7 3~7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 
TOTAL 16.7 18.0 19.i 20.9 24.5 '3'0':0 37.2 40.0 42-:1 43.6 441.0 

(Footnotes, see follOWing page) 

http:benefi.ts
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Central Rangelands Development Project. World Bank Report 2163-50. 

1/ Economic Value per animal (grazing unit): sheep/goats So.Sh. 316j 

- Cattle So.Sh. 1,868; Camels So.Sh. 2,700 (See Annex 13, Para. 19). 

21 Incremental Off-take see Annex 13, Appendix II, Page 1.

11 Total animal numbers of year 30 converted into grazing units using 


the conversion factors for sheep/goats: 0.8; cattle 0.5; camels 0.8; 
(Annex 13, Para 2), 

~/ Average incremental benefits per year (See Annex 13, Appendix 11, 
Page 2). . 

21 Incremental off-take see Annex 13, Appendix 11, Page 3. 

Since the GWDP will provide exactly the same product to the CRDP through 
a different vehicle, it is valid to accept these benefits as those of the 
project. The GWDP would, however, alter the stream of benefits by provid
ing the wells one year ez:.rlier. Thus benefits would be returned beginning 
in year 5 of the project as follows: 

ECONOMIC BENEFIT STREAM 
GWDp/CRDP 

(80.Sh.Mlllions) 

Year Year Year Year Year Year year Year Year years Year 
5 6 7 8 9 10 11 12 13 14-29 30 

16.7 18.0 19.1 20.9 24.5 30.0 37.2 40.0 42.1 43.6 441.0 

B. Benefits Resulting From Livestock Wells - Bay Region 

Based upon the Bay Region Agricultural Development Project (World Bank 
Report 2406-50), it was not possible to estimate benefits derived from 
improved water supply for livestock. This was primarily due to the func
tional re~4tionship between water, other inputs, and improved crop and 
livestock production benefits. The GWDP specifically excludes irrigation 
water aud the information available for the Bay Region does not facili 
tate the separation of costs and benefits on this basis. 

2. "Measurable" Benefits 

Benefits of the GWDP which can be quantIfied, but for which no economic 
value can be derived, are reflected in the numbers of people served by 
new domestic rural wells. This estimate is based on the people who, 
without the project, would have no access to a permanent, safe water 
source. 

At current consumption levels, over one million of the rural population 
could be served. However, current consumption levels are well below ade
quate standards and improved levels of service must also be considered a 



Project 
Component 

Nwnber 
Wells 

Well 
Capa3ity 

M 
Per Day 

ESTIMATE OF POPULATION SERVED 
Current Consu.w~tion Level Im~roved Consum~tion Level 

Total Total 
Per Capita Population Population Per Capita Population Population 

Consumption Served Served Consumption Served Served 
LCD Per Well (Benefits) LCD Per Well (Benefits) 

BRDP 
Domestic 36 72 M3 5 14~400 518,400 30 2,400 86,400 

GWDP 
Rural 38 72 M3 5 14.400 547.200 30 2.400 91.200 

3
TOTAL 74 72 M 5 LCD 14,400 1,065,600 30 LCD 2,400 177,600 

01 
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project benefit. It is probable that over 30 LCD would be more than one 
family would retrieve from a well without a distribution system. Thus, 
depending upon selection criteria for settlement populations to be served, 
beneficiaries may realisticall.y range from 200,000 to 1,000,000. At the 
adequate consumption levels of 30 LCD the project would need to continue 
at the rate of 40 wells per year to year 17 to fulfill all rural domestic 
requirements. This does not include increased demand due to population 
growth. 

3. 	 Other Benefits 

A. Two of the major benefits of developing the groundwater supply throu~~ 
this project relates to years of drought: 1) The stabilization of pastor
alist income due to a more reliable water source and 2) the costs averted 
by lessening the magnitude of drought relief projects. Needless to say 
these are not "unquantifiable" benefits. They are, in fact, the most 
important economic impacts that this project will have. However, within 
the constraints of the study it has not been feasible to estimate the value 
of resources which will not be required due to the project compared to 
those which, as in any drought-prone area, will continue in dry years. An 
indication of the massive diversion of resources to crisis programs is 
given in the UNDP "Notes on Drought Rehabilitation In Somalia" (8 November 
1975). 

- Loss of the equivalent of 20-30% of GDP in direct export losses 
and increased import requirements (400,000,000 So.Sh.). 


- Relief operations costing So.Sh. 250,000,000. 

- Food aid valued at U.S.$43,OOO,OOO. 

- Firuulcial assistance of U.S.$65,000,OOO. 


As in the United States, where losses averted due to flooding a~e consider
ed benefits of a flood control project, some portion of these resources, 
(as well as the cost of governmental disruption) should be considered a 
project benefit. 

B. Social benefits of rural water supply are typically difficult to quan
tify although they may represent the true objective of the project. The 
following are potential benefits to the rural areas: 

1. 	 Public Health Benefits 

- Reduction in water-borne disease. 


For these benefits to occur, a rural belth education program is 
necessary. 

2. 	 Pr~ductivity Benefits 
- Reduction in the time and effoxt spent fetching water. It is 

estimated that in some rural areas of East Africa over 1/4 of 
one person's daily energy requirements is used in fetching 
wa~er; for individual households the figure could be as high as 
80-90%. 

- Increased output through improved health. 
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3. Slowing of Migration 
-	 Improvement in overall rural services may slow migration to 

the cities. 

4. Alteration of Settlement Patterns and Livestock Grazing. 

- Rural water development can be used to direct settlement and 
land use patterns so as to minimize impacts by livestock and 
maximize the use of the range. 

ECONOMIC FEASIBILITY 

Rural water supply as an invest~nt resembles investments in many other 
"social" sectors. .Because it is rarely possible to measure benefits ade
quately, interseetaral allo(!ation cannot be made on the basis of costl ~ 
benefit analysis. Instead it is essentially a matter of public policy, 
reflecting the national pricrities. 

In order to measure the economic feasibility of the GWDP it is necessary 
to define the "without" pruject condition. With the except.ion of the 38 
rural wells to be supplied in years 5-6, all the wells proposed to be 
drilled as part of the ~JP are currently proposed as part of alternative 
regional development projects. Thus, the ''without'' project condition 
means that 102 of the 140 wells would simply be supplied through different 

yvehicles. The most important economic consideration must be whether or 
not this project represents the most efficient allocation of scarce re
sources since the water supply elements of this project and its alternatives 
are mutually exclusive. 

There are several ways in which project worth can be evaluated and then 

ranked in relation to the proposed alternatives. Table 1 shows 

the undiscounted costs of the project and its alternatives. 


, Discounted at the opportunity cost of capital of 12% it is clear 
that for benefits which are equal but largely unquantifiable, the 
GWDP represents the least costly of these mutually exclusive alterna
tives. 

PROJECT WORTH 

Project Cost (at 12'7.) Cost Per Well 

BRP & CRDP $6,552,000 	 $71,217 

~roP ____________~4~,9~8~7~,~0~00~__________~5~4~,~20~7~____ 

Benefit 1,565,000 	 17,010 



TABLE 1 

GROUNDWATER DEVELOPMENT PROJECT 

COMPARATIVE COST OF WELLS 
(Millions of Dollars) 

WDA Average Average Cost Savings 
Project nud8et Source Total Number Cost Alternative Number Cost {Benefit} 

Com.l!onent WDA BRDP CRDP Cost Wells Per Well Project Cost Wells Per Well Total Per Well 

Livestock-
CRDP 1.92 0 1.47 3.39 42 $60,700 CRDP 3.53 42 $ 84,000 .14 $ 3,300 

Livestock-
BRDP 1.40 .47 0 1.67 24 $78,000 DRDP 2.90 24 $121,500 1.03 $43,500 

J)omestic
~BRDP 1.96 .B6 9 2.BO 36 $78,000 BRDP 4.13 36 $114,800 1033 $36,BOO 
~ 

TOTAL 5.28 1.33 1.'.7 8.10 102 $78,500 TOTAL 10.60 102 $103,900 2.50 $25,400 
(Other Project (Other Project 

Related) Related) 
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2. Since the alternative projects will proceed if the GWDP is not 
implemented, the benefit of the project is reflected :1.n cost savings, 
or reallocation of resources by not choosing the other projects. In 
this case the benefit is 1.5 million dollars. This benefit is equal 
to the cost of drilling 60 new rural wells. 

3. In te~ of the individual project components, the GWDP would re
sult Ln ~ce the benefits of the Bay Region Project or achieve the 
same benefits at half the cost. 

PROJECT WORTH 

Number Cost Cost Beneficiaries Cost/Person 
Project Wells (D.i? U1.) Per Well (30 LCD) Served 

BRP - Domestic 36 $3,577,400 $99,372 86,400 $41.41 

GWDP-BRP Domestic 36 $2,543,000 $70,639 86,400 $29.43 

GWDP-BRP Rural 74 $3,828,000 $51,724 177,600 $21.55 

Not only does the cost per person decline when the GWDP takes over 
the dt'illing, operation and maintenance of the Bay Region wells, 
it also declines futher when the resources are cencralized into a 
total rural supply component. 

Two measures of project worth have been used to evaluate the 
GWDP component to supply livestock wells to the CROP. 

The preferred method for ranking mutually exclusive alternatives having 
quantifiable benefits is to determine which has the greatest present worth. 
Using 1210 as the opportunity cost of capital in Somalia, the GWDP was found 
to have a present worth of +$4.80 million while the CRDP had one of +$.35 
million. 

The economic rate of return (ERR) for the Central Rangelands-Range Develop
ment component, without the GNDP was found to be 127., marginal in terms of 
its investment potential. However, the substitution of the GWDP for the 
water supply component of the CRDF increased the ec~nomic rate of return 
to 14~. This is ~ttributed both to decreased costs and an earlier occur
ance of project benefits due to moving the well project up one year. Sensi
tivity analysis of the ERR for the only factor which the GWDP could influ
ence (independent of the sensitivity runs in the CROP) shows that a delay 
in the GWDP which would hold up the Rangelands Project for two years would 
bring the ERR dawn to 121., !:he rate of return operable without Gt'lDP par
ticipation. 
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FINANCIAL ANALYSIS 

The financial analysis will focus on: 1) the project costs; 2) the re
current costs of the project and the ability of WDA and the GSDR to finance 
such expenditures once AID financing has terminated; 3) the financial 
effect on project participants and 4) the overall cost effectiveness of 
the project in terms of unit outpur costs. 

A. Project Costs and Financial Plan 

Table 2 shows a swrmary financial plan for the development period of the 
project. 

TABLE 2 
SUMMARY - FINANCIAL PLAN 

(US $000) 

Component AID GSDR 

Technical Assistance 
Training 
Construction 
Commodi ties 
Operations 
Salaries 
Inflation 
Contingencies 

5,421 
607 
506 

3,999 
0 
0 

2,166 
237 

172 
50 

672 
250 
937 

1,216 
1,526 

142 

TCY.tAl. 12 1 936 
17,901 

4 1965 

Tables 3 and 4 show detailed costing of the Project. It is anticipated 
that local currence, will be supplied through sale of commodities by GSDR 
under the PL 480 ',dtle I program. Disbursements required by GSDR are 
shown in Table 3, Expenditure Schedule of GSDR Contribution, for each 
of the six years. These costs are for local staff of WDA and are consid
ered reasonable in review of current commitments. The Expenditure Schedule 
- AID Contrihution, shows detailed fiscal year expenditure levels required 
by project component for both dollars and PL 480 local currency. 

B. Recurrent Costs: Operations and Maintenance 

There are two types of recurrent costs associated with this project. The 
first are those costs required to operate and maintain 98 of the 140 wells 
which will be drilled during the investment pe~d until year 20. The 
second are those associated with program expa.nsion in years 7-20, 



TARLE 3 

EXPENDITURE SCHEDULE 
GSDR BUDGET CONTRIBUTION 

($000) 

COMPONENT Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 TOTAL 

Training and Salaries 
J~drogeolog1st (3) 0 28 28 28 28 28 140 
Water Engineer (2) 0 0 11 11 11 11 44 
Geophysicist (3) 0 17 17 17 17 17 85 
Drillers (5) 0 15 15 15 15 15 75 
Rig )lands (30) 0 16 49 49 49 49 212 
lIydrology Technician 3 6 6 6 6 6 33 

Other 13 49 107 139 156 163 627 
Mechanic (5) 
Carpenter (4) 
Steel Fixer (4) ~ 
Pipe Fitter (4) 

Electrician (5) 

Drivers 

Ueavy Equipment Operators (2) 

Cook 

Labor 

Sociologist 

Masons 

Pump Operator 

Per Diem 

Unifurms 


Base Cost: Training 16 131 233 265 282 289 1,216 
Price Contingency (lOl) 2 28 77 122 172 223 624 

TOTAL 18 159 310 387 454 512 1,840 
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TABLE 4 

EXPENDITURE SCHEDULE - AID CONTRIBUTION 
($000) 

COMPONENT Year 1 
FX u:: 

Year 2 
FX u:: 

Year 3 
FX u:: 

Year 4 
FX u:: 

Year 5 
FX LC 

Year 6 
FX LC 

TOTAL 
FX LC 

Construction 
Pump houses 0 0 0 0 31 39 31 39 24 28 24 28 110 134 
Troughs, pipes and fittings 0 0 0 0 70 47 70 47 52 35 52 35 244 164 
Staff HOllses 100 325 0 0 0 0 0 0 0 0 0 0 100 325 
Dug Wells 0 0 0 0 0 0 12 11 12 11 12 11 36 33 
Water Distribution 0 0 0 0 8 8 8 8 0 0 0 0 16 16 

Base Cost: Construction 100 325 -0 ---0 109 91. 121 105 88 14 88 14 506 612 
physical Contingency (107..) 0 33 0 0 11 9 12 10 9 1 9 7 41 66 
Price Contingency 0 36 0 0 31 34 48 53 46 49 51 52 182 234 

Total Construc'tion 100 394 -0 0 151 151 181 168 143 130 W. 143 789 91i 
Equipment, Vehicles, Machinery 
and Materia 1& .... 

Geophysical Trucks 0 0 100 5 0 0 0 0 0 0 0 0 100 5 
VI 

Four-wheel Drive Vehicles 128 7 12 0 0 0 0 0 0 0 0 0 140 7 
Trucks 0 0 201 11 112 9 241 13 0 0 0 0 551. 33 
Rotary an1 Cable Tool Rigs 1253 66 0 0 0 0 0 0 0 0 0 0 1253 66 
Pump Setting Rigs 0 0 100 6 0 0 0 0 0 0 0 0 100 6 
Bulldozer and Motor Grader 0 0 245 13 0 0 0 0 0 0 0 0 245 13 
Test Pump U[l'ts 0 0 28 1 0 () 0 0 0 0 a 0 28 1 
Tractor, Roller Compres8or 0 0 95 11 0 0 0 0 0 0 0 0 95 11 
Water Quality Laboratory 59 3 17 1 34 2 25 1 1 0 1 0 131 7 
Casing and Screen 0 0 50 0 50 0 0 0 40 1 164 9 304 10 
Pumps and Engines and Spare Parts 0 0 0 0 50 0 0 0 37 2 138 7 225 9 
Other Miscellaneous 0 0 0 23 17 1 10 6 10 6 10 6 47 42 
Spare Parts 414 22 236 12 49 2 72 4 0 0 0 0 711 40 

Base Cost: Vehl~les/Equip. -1854 98 1084 83 312 11. 31.8 24 Sa "9" 313 22 3999 250 , 
.I.~ly8ical Contingency (57..) 93 5 52 4 13 1 17 5 0 16 1 196 12 

Price Contingency 156 10 185 18 71 5 131 11 44 5 194 18 781 67 
Total Equipment/Vehicles 2103 113 1321 105 396 20 496 36 137 14 523 41 4976 329 



TABLE 4 (Continued) 

Year 1 Year 2 Year 3 Year 4 Year 5 year 6 TOTAL
COMPONENT n ~ n ~ n ~ nun u n u FX I.e 
Technical Staff 

Project Manager 110 o 110 o 110 o 110 o 110 o 110 o 660 o 
Uydrogeologist (3) o o 305 o 305 o 20lJ o 102 o 0 o 916 o 
Water Engineer o o 0 o 102 o 102 o o o 0 o 204 o 
Geophysicist (3) o o 179 o 179 o 120 o 60 o 0 o 538 o 
Drillers (3) o o 225 o 225 o 225 o 75 o 0 o 850 o 
Hydrology TEchnician 30 o 60 o 60 o 60 o o o 0 o 210 o 
Consultancies 20l. o 204 o 55 o 50 o o o 0 o 512 o 
Supplementary Studies 150 o 50 o 50 o 50 o 50 o 50 o 400 o 
Chemist 75 o 75 o 75 o 25 o o o 0 o 250 o 
Laboratory Technician 55 o 55 o 0 o 0 o o o 0 o 110 o 
Instrument Technician 55 o 55 o 55 o 55 o o o 0 o 220 o 
Mechanics (3) o o 125 o 225 o 225 o 75 o 0 o 650 o 
Staff Housing (Rental) o 50 0 50 0 40 0 32 o o 0 o o 172 

Base Cost: Technical 679 50 1443 50 1441 40 1226 32 472 ---0 160 o 5421 172 
Price Contingency (7l) 37 4 209 7 320 9 365 10 169 o 55 o 1155 30 

Total: Technical 716 54 1652 57 1761 49 1536 42 641 o 225 o 6576 202 
Training anrl Salaries 

Professional Fees llJ9 o 98 o 2 5 6 3 2 o 2 263 10 
In-Country Training 19 5 38 10 38 10 38 10 19 5 o 152 40 
Fellowships 96 o 96 o 0 o 0 o o \) o 192 0 

Base Cost: Training/Salaries 264 -5 232 10 40 15 44 13 21 5 2 607 50 
Price Contingency 8 o 16 2 6 5 10 6 6 3 o 48 16 

Total: Training/Salaries 272 5 2l.3 12 16 20 54 19 27 8 2 655 66 
Operating Costs 

Vehicle Operation 0 4 0 20 0 184 0 180 o 83 o 78 0 549 
Pump Operation 0 o 0 o 0 13 0 54 o 94 o 227 0 388 

Base Cost: Operating Costs --0 4 --0 20 --0 197 ---0 234 -0 177 o 305 -0 937 
~lysica1 Contingency (7%) 0 o 0 1 0 14 0 16 o 12 o 21 0 64 
Price Contingengy (10%) 0 o 0 4 0 70 0 115 o 115 o 251 0 555 

Total: Operating Costs --0 40 25 ---0 281 0 365 o 304 o 577 --0 1556 
. Total Base Cost 2897 482 2759 163 1902 360 1739 408 669 265 567 403 10533 2081 

Physical Contingency 93 38 52 5 24 24 29 27 14 19 25 29 237 142 
Price Contingency 201 50 410 31 428 123 554 195 265 172 308 331 2166 902 

TOTAL EXPECTED PROJECT COST 3191 570 3221 199 2354 507 2322 630 9l.8 456 900 763 12936 3125 
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Recurrent costs due to operation and maintenance of the initial 98 wells 
include the operation of the pumps (fuel and pump operators); salaries, 
vehicle and equipment use for pump maintenance and replacement of vehicles, 
pumps and engines. The following assumptions are used to estimate opera
tion and maintenance requirements: 

~ Well life assumed at 30 years 
- One person-day per well will be required for 201. of the wells each 

year after year 6. 
- Average distance of 300 km round-trip for maintenance. 
- Staff required: mechanics, pipe-fitters and laborers. 
- Vehicles and equipment required: parts van, maintenance truck, 

generator welder and four-wheel drive trucks. 
- Spare parts until year 13 of the project have been included in the 

development budget. After year 13, new engines, pumps, vehicles 
and spare parts will be required. 
Pumps will operate 2225 hours/year for livestock wells and 2920 
hours/year for domestic wells. 

RECURRENT COSTS TO OPERATE 
AND MAINTAIN 98 VIDA WELLS 

(Sh. She 000) 

Costs Project Year So.Sh. 
Outflow 

capital Expenditures 
Replacement of machinery and 
equipment l' (one-time) 4473 

Operation and Maintenance Expenses 7-~v (annual) 
Salaries 41 
Vehicle and Equipment Use 29 
Pump Operation 1688 

Annual Cost 1758 

Operation and Maintenace Cost/Well/Year = annual cost + capital cost (year 12) 
spread over life of well: 

Domestic Livestock 
So.Sh. U.S.S So.Sh. U.S.$ 

22,300 3,600 18,300 2,957 
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1. Recovery of Recurrent Costs: Operation and Maintenance 

The minimum test for financial feasibility is whether the levels of ser

vice achieved with AID financing are at a cost which could be maintained 

entirely through local involvement. 


It is recommended that the cost of water to small rural ~ettlements with 

low per capita income should at least recover the operation and mcinten

ance costs. However, these annual charges should not exceed 5% of the 

annual income of the head of household (or the monthly charge should not 

exceed one day's wage at the prevailing minimum wage.) 


User Charges - Financial Impact on Participants 

Based upon an estimated well capacity of 72 ~ per day, giving an a~ual 
operation and maintenance cost of 22,277 So.Sh., 'the cost of operation 

-ancf'mB:intenance"per- capita-'for domestic 'welfS" is as follows : 

Water Consum-l~tion/We11 Cost to User 
Population Per Capita Daily Use Annual Monthly 

Served Use LCD Total Per Person Per Famil;'l*Per Famil:z: 

2,400 30 
3

72 M. 9.3 51-74 69¢ to $1 

3,600 20 
3 

72 M 6.2 34-50 46e to 67e 

* Range represents household size of 5.5 to 8 persons. 

Based upon the above guidelines at a cost of $8/year/family, the head of 
household income would have to be over $l50/year. Using the minimw~ daily 
wage criteria the ~8 fee compares favorably: 70e/month is far less than 
$2.75/day of casual labor. If estimates of income are accurate for 
Somalia, this may be too high a rate to pay. Some alternatives would be 
to decrease the time of pump operation to 6 hours, serve larger villages 
with lower per capita consumption to sp~ead the cost. None of these options 
sufficiently alter the cost of the water. 

The following indicators offer sOmewhat contradictory evidence regarding 
willingness or ability to pay: 

- Currently the rural population is rarely expected to pay for domes
tic water from wells. 

- Somal~~' are accustomed to pay for water from uars for domestic use 
and for livestock. 

- Fees, when collected, range from 1 to 3 50.Sh. per 1,000 L for 
domestic use. 
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- Water represents a high priority in the lives of Somalis and they 
have expressed an appreciation of its economic value through a 
willingness to pay. 

- Althou~\ the per capita income of the nomad is assumed to be only 
about $85/year, there is considerable evidence that this is an 
understatement of cash transferred or available goods which could 
be marketed for cash income if cash were needed. 

- One measure of ability to pay is what is currently paid. The tariff 
recommended here for the operation and mainteqance recovery is actu
ally lower than reported fees of 1-3 So.Sh./~. It is approximately 
0.85 So.Sh./M3. This is an indication either than such a rate can 
be paid or that it is already too high and is not collected. 

The costs of operation and maintenance which sh.ould be recovered do not 
appear unreasonable and warrant further asses~nt on actual income levels. 
It may be that the problem is more with failure to collect fees. It is 
very important, however, that fees be set low enough to encourage the use 
of the more healthful supply. Since almost all rural families maintain 
livestock, this issue of domestic water charges should be resolved in 
conjunction with that of livestock (see below). 

Overall the rural supply component of the GSDP compares favorably with 
recommended costs per capita. The cost per capita of developing the supply 
(capital cost) is b~tween $15-$17. This represents the cost financed by 
AlD. In future years it will be necessary for the GSDR to subsidize 
rural water if well drilling and water supply are to be expanded. This 
issue is discusl':ed under "Recurrent Costs: Expansion of Rural Supply and 
Well Program" below. 

Livestock Charges 

The WDA will operate 24 livestock wells in the Bay Region and will receive 
fees collected from user charges. Current charges are: 

Livestock So.Sh. 

Sheep/goats 5¢ 
Cattle IO¢ 
Camels 20¢ 

For details, see Table 5 

Although the WDA will not collect fees for the Rangelands Projects, the 
difference in cost per family in the Central Rangelands is significant 
to note for comparison. See Table 6 

.... 
It is evident that more research mus't be done on average herd size, 
current water charges and cost of operation since there is great sensi
~ty to all these variables. However, based on the present research 
some conclusions may be drawn: 



TABLE 5 

BAY REGION - LIVESTOCK CHARGI 

!I 2! ~/
Costs to Recover 	 Use and Estimated Fee Collection- _ Cost to User 

Amount to 	 Tariff Well Average 
Well o&M Coqt Recover Consumption Number Collected Revenue Herd Per Cost Per Costs 


Capacity] Per ~ O&M/Well Per Animals Per Day Per Year House- Watering Per Year 

Per Day ~ (So.Sh.) (So.Sh.) Animals Watering Per Day (So.Sh.) (So.Sh.) hold (So.Sh.) (So. Sh.) 


L 
72 	 1.2 18,300 Sheep! 

Goats 5 2,400 120 25,440 6.7 .34 24 

Cattle 15 1,200 120 25,440 3.3 .33 23 

Camels 80 525 105 22,260 5.0 1.00 21 
N 

TOTAL 18,300 All 4,125 345 73,140 15.0 1.67 68 b 


1/ Based on 72 M3 x 212 days operation.

I/ 1100 families/well. Leaves approximately \ families unserved in the Bay Region, 


3330 cattle @ 15 L every three days, 

5500 camels @ 80 L every 10 days, 

7370 sheep/goats @ 5 L every three days.


l/ Average herd size from 	Bay Region Agricultural Development Project Report. 



TABLE 6 

CENTRAL RANGELANDS - LIVESTOCK CHARGES 

2/ 3/
Costs to Recoverl / Use and Estimated Fee Collection- Cost to User-

Well O&M Amount to Tariff Well Average 
Capacity Cost Recover Consumption Number Collected Revenue Herd Per Cost Per Costs 
Per Day Per M3 O&M/Well Per Animals Per Day Per Year House- Watering Per Year 

M3 {So. Sh.} {So. Sh.} Animals Watering Per Dar {So. She ) {So.Sh.) hold {So.Sh. ) {So. Sh.) 
L 

72 3.54 54,OJ5 Sheep/ 
Goats 5 11,250 563 119,356 ;:J 3.75 266 

Camels BO 18B 3B 8,056 14 2.BO 59 
N ..... 

TOTAL 54.035 Total 11.438 601 127.412 89 6.55 325 

1/ From CRDP Report (2163-50) 
!I Using current charges, not proposed CROP charges. 

11 This is approximately $lO/year less than estimated in CRDP yet appears to be sufficient to cover 
operation and maintenance. 
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- Current wat~r charges, if collected, should be sufficient to cover 
operation and maintenance for livestock wells. Even if costs of 
the GWDP are underestimated by 100%, the conservative estimates 
of the Bay Region would cover the need. 

- Both the CRDP and the BRDP :-rec-Otmtierid-water charges-that-·wiii amount to 
about $60 (US) or 400 So. Sh~-per year -per- TaUiiiy under--th;';;"e--p~~
jects - effectively wiping out gains to pasto:r:.a_~is_~_s ~_ )l'his. may be 
overstated since o&M costs may be 'Tower than estimated for these 
projects. It appears that lower charges·-maY·be-·p-Os·sible· -creat1.Ug 
an additional incentive to participate. 

- If average herd sizes and current water charges collected in the 
Central Rangelands are reasonably accurate, the average nomad as 
head of household is paying abuut $50 per year for wa~er. This 
implies a higher income than thought and is critical to setting 
water charges for domestic use. 

Recommendations for water charges: 

- If current estimates of livestock water charges are accurate, the 
nomad as head of household will be able to assume the additional 
$8/year charge ($.67 u.S. or So.nh. 4 per month) for domestic use. 

- Since the livestock wells will result in greater milk production/ 
animal fewer head will be necessary to provide milk for a family. 
The sale of one additional goat for cash will more than pay for 
water for domestic use. 

If livestock charges more than recover the O&M costs, it is pre
ferable to use the surplus revenue to WDA rather than reduce the 
current charges. 

- If charges £or family use to recover O&M are too high (resulting in 
the use of a free but unsafe supply), livestock charges may be used 
to subsidize domestic use. This will only be possible to the de
gre~ that WDA collects livestock well fees (as in the Bay Region). 

- Water charges for Livestock and human use must be viewed together 
since the combined burde~ falls on a single household. 

2. Recurrent Costs: Expansion of Rural Sunply and Well Program 

The GWDP is an institution-building project which is intended to go beyond 
a specific numbers of boreholes drilled and pumps maintained. Capital 
investments such as drilling rigs are expected to have a life of 800 wells. 
Training of Somalis to carryon the program also is designed for a well 
expansion effort. OV~r the years 7 - 20 of the project period, these 

http:creat1.Ug
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initial investments should result in an additional 660 wells. At the 
same time, however, the expenditures to continue the program on an annual 
basis must be made as part of the GSDR-WDA budget allocation. 

The estimated incremental expenditure for expanding rural water supply by 
40 wells a year to year 20 are as follows: 

1979 PI'ices - 000' s 
Annual Year 12 Onl2: 

U.S.~ So.Sh. U.S.~ So.Sh. 
capital Expenditures 

Salaries 214.0 1,327.0 0 0 
Construction 186.0 1,153.0 0 0 
Pumps and Engines 194.0 1,200.0 0 0 
Casings and Screens 230.0 1,424·.0 

Equipment Replacement 0- 0- 856.0 5,300.0 

TOTAL 824.0 5~104.0 856.0 5,300.0 

For financial projections for project years 7 - 20, see Table 7 • 

The implications of the financial projections are that the cash transfer 
from NRA and the Bay Region Project in Year 6, as payment for the wells 
drilled during the development period, will allow WDA to continue operating 
and expanding its rural supply program up to year 12. At that time the 
GSDR will need to make a $2 million investment to cover equipment needs. 
The annual costs which are not defrayed by water revenues and must be 
covered to continue the program are not unreasonable in terms of past 
GSDR budgetary allocations. 

SELECTION CRITERIA 

The following Table shows the recommended well Siting priorities~ 

Year 3 Year 4 Year 5 Yec:.= 6 Total 

Central Rangelands 16 16 0 0 32 
Northern Rangelands 10 0 0 0 10 
Bay Region - Livestock 12 1.2 0 0 24 
Bay Region - Domestic 2 12 22 0 36 
Rural Supply 

Total 
0 0 8 30 38 

140 

These priorities will create the greatest immediate economic impact. 



TABLE 7 

FI&\NCIAL PROJECTIONS -
(US $000'5) 

YEARS 7 - 20 

YEAR 
7 

YEAR 
8 

YEAR 
9 

YEAR 
10 

YEAR 
11 

YEAR 
12 

YEAR 
13 

YEAR 
14 

YEAR 
15 

YEAR 
16 

YEAR 
17 

YEAR 
18 

YEAR 
19 

YEAR 
20 

OUTFWt-l 
Equipment 0 0 0 0 0 723 0 0 0 0 0 0 0 0 
Replacement 0 0 0 0 0 856 0 0 0 0 0 0 0 0 
Salaries 824 821. 82~ 824 824 824 824 824 824 824 824 824 824 824 
Op~ration and 
Maintenance 285 408 531 654 777 900 1023 1146 1269 1392 1515 1638 1761 1884 

Subtotal: OUtflow 1109 1232 1355 11.78 1601 3303 1847 1970 2093 2216 2339 2462 2585 2708 
~ 

INFJ..a.1 
Fees-NRA & BROP 2400 0 0 0 0 0 0 0 0 0 0 0 0 0 
(Carryover) 
Water Revenue 

Rural 266 414 562 710 858 1006 1154 1302 1450 1598 1746 1894 2042 2190 
Uvestock 28/. 284 28/. 284 284 284 284 284 284 284 284 284 284 284 

Subtotal: Inflow 2950 698 846 994 1142 1290 1438 1586 1734 1882 2030 2178 2326 2474 

NET CASII BALANCE 1841 (534) (509) (484) (459)(2013) (409) (384) (359) (334) (309) (284) (259) (234) 
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Within the rural supply-domestic sector a whole series of selection 
criteria should be developed to maximize the net social and economic 
benefits per unit of investment. 

A. Technology and Cost 

The primary question which should be answered prior to a dec~.sion to put 
in s borehole for a rural population is: Is the level of technology in
volved in the drilling program necessary to supply an area with water. 
What are the alternatives? Pre-selection criteria should be applied. If 
another approach to the water problem is mare cost-effective, support to 
local government should be given to best implement the least cost alterna
tive in the most efficient way. While these pre-selection criteria may 
appear peripheral to the drilling program, WDA should still have as a part 
of its training program and its decision-making authority, the capability 
to respons with flexibility to make the most efficient use of resources 
at its disposal. 

Example: Alternative approches to meetinr water needs: 

Basic Assumptions 

(1) (2) (3) 
Village Population 1000 3000 5000 
Per Capita Consumption (LCD~ 15 15 15 
Average Daily Consumption ( ) 15 45 75 
Annual Requirement (365 Days) 5,475 16,425 27,375 

Livestock Population 9,400 28,200 47,000 
Average Daily Consumption (M3) 27.3 B2 136 
Annual Requirement (212 Days) 5,792 17,377 28,832 

Total Village Water - Daily~equirement 
( ) 42 127 211 

Total Annual Requirement (M3) 11 ,270 33,800 56,200 

For typical costs and per capita costs, see Table 8. 



TABLE 8 

TYPICAL COSTS 
(So. She ooo'B') 

(1) (2) Uer {3} 
Dug Well-nand Pume Dr! 11ed We 11 Simple Comelex 

Village Size Construction O&M Construction o&M Construct O&M Construct o&M 

1,000 
3,000 
5.000 

34.0 
102.0 
170.0 

1.0 
3.0 
5.0 

280.0 
330.0 
370.0 

18~0 

21.0 
24.0 

151.3 
333.7 
493.8 

19.6 
34.3 
51.0 

312.0 
936.0 

1,557.0 

19.6 
34.3 
51.0 

1,000 
3,000 
5.000 

34 
34 
3', 

PER CAPITA COSTS 
(So. Sh~) 

1 280 
1 llO 
1 74 

18 
7 
5 

151 
111 

99 

20 
11 
10 

312 
312 
311 

20 
11 
10 

• ,..., 
Q\ 

• 
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(1) Dug Well - 15 M deep with concrete casing, 1 M diameter. 
-	 Includes piped distribution system to livestock water 

troughs and hydrant stand. 

(2) Drilled Well 	- 6 inch diameter well 115 M deep, includL~ 15 M of well 
screen. 

- Plastic casing. 
- Submersible pump with pump house, small storage ~, 

livestock water troughs and hydrant stand. 

(3) 	 Simple Uar - Excavated below grade and surrounded with protective 
embankment. 

- Inlet and outlet formed with large diameter concrete 
pipe. 

- Band pumps for removing water. 
- Watering troughs and fenced enclosures for livestock. 

Complex Uar - Same as simple uar except includes PVC reservoir 
liner and silt trap located outside reservoir. 

Preselection criteria should consider the relative per capita costs of 
the alternatives in terms of n village's ability to payor the government's 
abilitt to s~~s~di~~•.Reliability of the systems and costs of maintenance 
may be a m~~.~~portan_t._ featu::eof an alternative than the initial c.ipital 
cost. 

B. Economic Considera~ions for Siting of Wells 

- population distribution: larger, more densely populated areas need 
lower investment costs per capita. 

-	 Growth potential. 

- Clustered villages with wells may lower capital cost, cheaper to 
maintain and adminis tel'. 

-	 Nature of new water source 

Level of service reguired 

-	 Accessibilitv. 

-	 Relationship of livestock to vegetation in surrounding area 

-	 Ability to pay for water 

-	 Presence of local skills for maintenance 

-	 Relationship to economic, regional development projects. 
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C. 	 Social Considerations for Siting of Wells 

Village Need 

- Prevalence of vater-bourne disease 

- Lack of alternative supply 

- Current dista.nce traveled to water point 

- Local interest and involv~nt 

- Potential impact on desired laud settlement patterns. 

Ultimately ranking will be subjective in order to consider technical, 
economic and social considerations. For example, the most expensive sys
tem may be required in areas least able to afford it. Similarly a pre
determined fee for water without consideration of regional differences 
could go against social needs in favor of economic growth. Phase I should 
attempt to set up criteria of selection which involve a mix between meet
ing social and economic goals within the development phase. 

INSTITUTIONAL AND FINANCIAL CONSIDERATIONS 

The following are current institutional and financial problems in the 
operation of the WDA or associated with the project which could have nega
tive impacts on its economic and financial feasibility: 

*1. Under-staffing. 

2. 	 Poor ~istribution of personnel. 

*3. Insufficient inventory of supplies and equipment. 

4. 	 Non-standardbation of equipment. 

5. Communication and accessibility difficultias. 


*6. Lack of data base on population, water supply or demand. 


7. 	 Past diversion of resources from resource development to drought 
relief. 

*8. Lack of Systematic record keeping. 

*9. Lack of technical and management abili ty. 


*10. Lack of central and regional coordination. 
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11. Lack of skilled support administrative staff. 

*12. Insufficient incentives to attract and retain qualified staff. 

13. 	 Lack of rural water supply policy. 

*14. 	 Lack of project development, evaluation and priority selection 
capahility. 

15. 	 Lack of local village government infrastructure to mobilize resources 
for fee collection, cooperative maintenance. 

16. 	 Inadequate public health education. 

17. 	 Low level of cooperation between the National Range Agency ar ~ the 

Water Development Agency. 


* Should be positively affected by this program, Inshaallah. 
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PHASE I 

SCOPE OF WORK 

DAlA COLLECTION REQUIREMENTS FOR ECONOMIC ANALYSIS 

DETERMINE WATER NEEDS 

A. 	 Population 

1. 	 Location of rural settlements 
2. 	 Size of settlements 


- Population 

- Household size and house.holdshillage 


3. 	 Stability of population 

- Core settlement 

- Nomadic population 

- Population growth 


4. 	 Livestock population 

- Head per household 

- Livestock mix 


B. 	 Current Water Consumption 

1. 	 Current per capita use 

- Number times/day water is fetched 

- Size of container 


2. 	 Availability of existing supply 

- Distance 

- Seasonal 


3. 	 Uses of water besides drinking 

C. 	 Potential Water Consumption 

1. 	 Perception of availab'ility 
2. 	 Increase in use if mo~e readily available 
3. 	 Potential village growth 

D. 	 Ability to Pay - Pricing Policy 

1. 	 Cost of service required 
2. 	 Current water charges per unit of water 
3. 	 Current collection 
4. 	 Livestock water charges 
5. 	 Cost of livestock water per family 
6. 	 Family income 
7. 	 Basis for sale of additional livestock 

F. 	 Fee Collection 

1. 	 Existence of local leadership 
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G. 	 Cost of Service 

1. 	 Haw many people is it reasonable to serve from one faucet per 
hour 

2. 	 Distance to roads 
3. 	 Level of service to improve health standards 

The number of villages to be served should be adjusted during project 
execution in light of data collected and cost requirements. 



ANNEX 11 

0l'HER [)(NOR PRffiRllMS 

Other Doncn:: Pr03rams in the Water Resoorce Sectac are being done by the 
W:lrld Bank (IBRD), Tre Peoples Rep.Jblic of China (PRe), and the Federal 
fep.tblic of Germany (FRG). These programs all focus priIrarily en urban 
arxl large tCMl1 water systans. 

lBRD - The IBRD is undertaking a renovaticn and expansion of the Mc:gcrlishu 
water supply tbroogh the Mc:gadisl"DJ Water Authority (MWA). It is renovating 
the existing systen installed by Parsons, Inc. under an earlier A.I.D. loan, 
eKpan:1ing the distrihltion system and develcping a new canplimentary wall 
field. The prcgram is !>emg ccntracted as a turnkey type of operation with 
sane institutional support for the MWA. 

PRe - Tl"e PR: has been fo::using an re;ional to,.m water supplies having 
installe:1 water systems in Hargeisa and Baidoa. It has discussed mOIling a 
rural wall prcgrarn in the northern area of the camtJ:y. The program is run 
6'ltirely as a turnkey operation with no institutienal support. 

:m:; - The FRG program is the rnc:st canplimentary to the A. 1.D. prc:gram since 
it provides sane instituticnal support for the hUA as well as tCWl water 
SUFPlies. Past activities Mve been entirely jn the ta.-m water supply area. 
l'blls have l::eoJ} installed in Afgoi, Balad, Merka, Johar and BJ.rao. Additiooal 
feasibility studies have been done for water supplies in Erigavo, Gardo, 
Garoe, Dusa l1areb and Galciao. 

In phase II of their prcgram, tie FR3 anticipates drilling wells in Erigavo, 
Gardo, Garee, Dusa l>1areb and Galciao for ta-.'l1 water supplies. This phase 
"lill also firrl the Fffi prcrlliding tecJmical assistance to the ViDA roth directly 
linked. to town water supplies and more generally. 

FRG Institutional SUPport 

'.l"c:Mn Water General 

2 Civil Engineers I Hydrologist 
1 Driller I Accountant 
1 Water Supply Instructor 1 logistics 

1 ~kshq:> SUpervisor 
I Workshop Instructor 
1 Hydrogeologist -

Chisimaio 

'lhis program has been cO!1sidererl in the A. 1.0. project design to make the 
~ program canpUmentary and mutually supportive. . 

'lhe attacherl map indicates the priority areas of varicus donors. 
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ANNEX 12 

'leclmical Staff Training °Prcgram 

'!he recCIl1n"'-I1da.ticn for training ScInali te:::hnical pE'Isoonel in tie field of 
gram:lwater resources develc:pnent is to offer a series of 8 short crurses 
of. apprax:irnately 3 \\~ duratim each. The shcn:t ccurses \'.QuId be staffE..1 
by CD.'1.sulting expartiate GrOJnO.water Specialists, experienced and faniliar 
with insti-ucting students fran under developerl countries. These inst....---uctors 
w:uld l:e assisted by the Project Manager and expatriate staff in seeping the 
sessions and teaching the Sanal.i personnel. 

'!he prcgram of instruction wculd l:e cpen to the technical staff of the t-;r)A, 
the Ministl:y of Hinerals and v-:ater t t.he Mcr;Jaiishu ~'Jater Developnent kjency, 
the Naticnal Pange 'kjer'Cy (lecturers 3-7) and en the basis of available 
space to qualified engineering arrl g801031' students fran the Sanali 
Universities. 

~ ccurse prerequisites are a thorcugh undeXEtanding of the English language, 
and.. a technical ba.ckgrcund. 

Cert.i£icates of Ccnpleticn will l:e issue:1 to participants in the follCMing 
short co.n:se prcgrams: 

1. Basic Groundwater Geolcgy 

a. 'I'o;?o:rl:aphic map re.:=J.ding and interpretation; 

b.. Air photo reading, use arrl interpretation; 

':.:. Gra.m:::1water Geologyi 

d. Groondwater exploratic.n techniques. 

2. Applie:l Geq?hysical Techniques- a. Barehold geophysical investigation techniques; 
b. (peration of gecphysica::' equipll""J1t far borehole investigatimi 
c. Doimhole video survey techniques and equipnent cperation. 

3. Collection of CorrI?~o:=J.tive Data 

a. W3l1 am spring records; 
b. Water level measurenent devices; 
c. Rainfall gaging. 

4. Constructing V€lls 

a. Wall drilling techniques, cCIrq?C.Oents and design; 
b. \';\:11 develcprent, testing and sterilizaticn. 
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5.. ~11 Design 

a.. ~1l specificaticnsi 
h. Ccnst:roction inspection. 

6.. 1'-:ell and Aquifer Data Analysis 

a. kJuifer characteristics; 
h. PlJIrping data and analysis. 

1) Specific capacity; 

2) Transmissivity -nd shortage determination. 


c. Pump and Motor selecticn criteria. 

1) 'Ibtal head; 

2) HP requirements; 

3) Types of pt.IIt"q?s and notors. 


7.. W=ll Rehabilitation 

a. Investigation, dete:::tioo; 
b. Corrective rreasures. 

8. Gram1water Maps 

a. Constructic:n of maps, Cross-sections, hydro;raphsi 
b. Interpretaticn and analysis. I 

·~ter C\iality ~..ectim 

~ingInstitutes 

'Ihe Health PersQ'1I1el Institute, run by the t-tinistry of Health, offers a two 
year program for lal::oratory teclmicians and many of the tee:micians at the 
Central Public Health laboratory (CPHL) and Digfer General Hcpsital were 
trained in Sanalia. Tne training is merlically ori.ented rut offers resic 
mstruction in math, physics, chemistry, recteriology, and general methcxls 
and techniques. An average of 15-20 teclmicians graduate each year and 
this year tv.e1ty five are gradu~ting. 

The Chemistry Faculty at the Sanali Natimal University offers a four-year 
degree in chEmistry and up to ten students graduate each year. Included 
in t..he fields studie:l is qualitative water analysis. The laOOratory is \\~ll 
equipped far cation, anirn and Iretal analysis and an atonic absorption arrl 
gas chranatcgraph are an order. The university also hooses the only technical 
library in Mogadistru. 
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'llle Engineering Faculty has organize:::1 a Maintenance Center which is v.ell 
equipped arrl \'well staffe:::1 for instrument repair. The Maintenance Center 
w:::>Uld be very useful in training a technician and may be able to assist 
in instrurrent repair. 

Training 

Prior to learning specific testing proce:::1ures, there are same basic lab
oratory procedures which all laboratory staff should mCM. '!'hese concern: 

Samples - Pr~ techniques and containers trust be userl in order to 
obtain a representative sample. Records of samples should 
be clear and accurate. Samples without identification will 
not be analyzed. ene technician rust be responsible far 
l099ing samples in. The 10:; l:ook infonnaticn should ccntain 
an assigne:::1 lab:::>ratory number, data received, fran whan it 
was received, arrl analyses to be perfonned. 

~iglu.ng - Gocd ~ighing techniques are irrpartant as it is reflected 
in the accuracy of nearly every test. Calibration of 
balances shruld periodically be checke:::1. 

Measuring - Volumetric glassware is also resic to most tests. Prcper 
technique and good, clean glassware are essential to accuracy. 

Haintenance - Pericdic cleaning, covering who...n not in use and prq:>er 
techniques help prolcng :instrurrent lifet:iIre. 

Records - Precise records ITUlSt be kept. 

Safety -

Teclmicians shruld be assignerl specific tests. <:nce these have beel"'} rnastere:::1, 
additicnal respcncii~·; lities could be assigned. Eventually, each technician 
\\Ould be familiar witt. all analyses. 

'!he Chief Chemist should make pericdic reviews of zrethcds and techniques and 
check calculations. Mcnthly reports trust be made to Sl.ll1lTlarize results. 
Inventory should l:e watched closely. 

'lhe final responsibility for the lab lies with the Chief O1anist. 



ANNEX 13 

TECHNICAL ASSIStANCE 

This Annex presents the timing chart for technical assistance, the stafi
ing pattern for the Technical Assistance team and job descriptions for 
each team member. 



GROUNDWATER DEVEWPMENr PROJECT EXPATRIATE STAFF 

Expatriate Staff Year 1 I Year 2 ,Year 3 ,Year 4 I year 5 I Year 6 
Time 

(Year) Location 

Project Manager 
Hydrogeologist 
Hydrogeologist 
Hydrogeologist 

E-6 
E-3 
E-3 
E-3 

6 
4 
2 
3 

Mogadiscio 
Baldoa 
Galcaio 
Dusa Mareb 

Engineer E-3 2 Mogadiscio 

Driller 
Driller 
Driller 

T-5 
T-5 
T-5 

4 
3 
3 

Baidon 
Galcaio 
Dusa Mareb 

Mechanic T-4 4 Dusa Mareb 
Mechanic T-4 3 Galcaio 

Electrician T-4 3 Baldoa N 

Hydrology Tech. T-3 4 Mogadiscio 

Chemist E-3 4 Mogadiscio 
Lab. Technician T-3 2 l-Iogadiscio 
Instrument Tech. T-3 3 Mogadiscio 

Geophysical Tech. T-4 4 Haidoa 
Geophysical Tech. T-4 3 Galcaio 
Geophysiclil Tech. T-4 2 Dusa Mareb 

Consultant E-5 4\ 
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TECHNICAL ASSISTANCE ALLOCATION 

BY COMPONENT 


(Person Years) 


Hydro- 1/ Data 
geo1oeical Insti- Drilling- Co1lec-

I II tution B D G tion Total 

Team Leader 1 .5 2.5 0 0 0 2 6 

Hydrology Technician .5 1 0 0 0 0 2 3.5 

Hydrogeologist 3 0 2 1 1 2 9 

Geophys ieal Technician 3 0 0 0 0 6 9 

Chemist 1 1 1 0 0 0 .5 3.5 

Laboratory Technician 1 1 0 0 0 0 0 2 

Instrument Technician 1 .5 1.5 0 0 0 1 4 

Driller 3 1 2 2 2 0 10 

Mechanic 2 1 2 2 2 0 9 

Civil Engineer 0 0 1.5 0 0 0 .5 2 

Cons·.J.ltants 
Economics 
Social 
Environmental 
Technical 

0 0 
0 0 
0 0 

--2...:l 

.8 

.8 

.4 
0 

0 0 0 
0 0 0 
0 0 0 
0 0 0--

.4 

.4 

.4 
~ 

1.2 
1.2 

.8 

-1.:1. 

TOTAL 5.0 15.2 10.5 6 5 5 15.6 62.3 

1/ B = BS.idoa 
D .. Dusa Mareb 
~ - ,.,"'- ~-... 
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Title of Post: Team Leader/Water Resource Planner 
Duration of Appointment: 6 Years 
Duty Station: 

Job Desc=iption: 

Qualifica tions : 

Mogadiscio, Somalia 

a) 	 Responsible to the General Manager, WDA, under 
advisement by the Minister of Minerals and Water 
Resources and in consultation with the AID Project 
Officer. 

b) 	 Coordinates implementation of the Groundwater 
Development Project with concerned departments of 
the MMWR, WDA and NRA. 

c) 	 Assist the General Manager of the WDA in adminis
trating the GW~P. 

d) 	 Assist in developing annual work plans and budgets. 

e) 	 Supervises all technical aspects of the GWDP. 

f) 	 Coordinates the GWDP Educational Program through 
the General Manager of the WDA. 

g) 	 In charge of the GWDP which includes surface and 
groundwater studies, well location and construction, 
minor storage reservoirs and operation and main
tenance thereof. 

a) 	 University graduate, Water Resources background. 

b) 	 Experience in management of Groundwater Resources 
Developmen~ Programs. 

c) 	 Experience in water resource planning. 

d) 	 Experience in supervising people from a variety of 
Water Resources Development backgrounds. 

e) 	 Experience in working with people in developing 
nations. 
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Title of Post: Hydrology Data Technician 
Duration of Appointment: Two years 
Duty Station: 

Job Description: 

Qualifications: 

Mogadiscio, Somalia 

a) Responsible to the Project Manager and Hydrogeologists. 

b) Organize and reduce hydrogeological data supplied by 
the hydrogeologists. 

c) Set up a data storage and retrieval filing system. 

d) Prepare hydrographs and plot hydrogeologic data on 
base maps. 

e) Train counterpart personnel in the tabulation and 
use of hydrogeologic data. 

f) Perform other related duties as directed by the 
Project Manager. 

a) Experience as a hydrology technician. 

b) Background in water resources. 

c) Drafting experience. 

d) Experience supervising and training other technicians 
an advantage. 

e) Willingness to spend two years in an undeveloped 
country. 
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Title of Post: 	 Civil Engineer 
Duration of Appointment: 'nlree years 
Duty Station: 	 Mogadiscio 

Job 	Description: a) Responsible to Team Leader. 

b) 	 Review the design and use of uars (surface collection 
structures) and establish criteria for siting and 
design of such structures to supply livestock and 
small villages with a perennial water supply. 

c) 	 Establish a program for collecting design data (rain
fall, permeability, topography, etc.). 

d) 	 Design and supervise construction of four experimenta: 
uars in the Bay Region and monitor their performance. 
Design and supervise construction of uars in the 
Central Rangelands as needed. 

e) 	 Establish operation and maintenance procedures for 
uars and supervise their implementation. 

f) 	 For the Bay Region Agricultural Development Project: 
- View present practices in small scale irrigation 

in the region and provide advice on how to im
prove it. 

- Design the cwo proposed pilot irrigation schemes 
based on drilled well levels. 

- Supervise the construction of two pilot farms 
and devise a suitable operating regime, 

g) 	 Evaluate present dug well prac tices and recOtmllend 
design and procedural practices for improvement. 

h) 	 Perform any other related duties as directed by the 
Project Manager. 

i) 	 Participate in the preparation of various operating 
manuals connected with surface water and irrigation. 

j) Train Somali staff to carry out design construction, 
operation and maintenance of uars. 
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Qualifications: a) University degree in Civil Engineering. 

b) Broad experience in hydrology particularly in arid 
regions. 

c) Experience with well digging. 

d) Experience managing construction crews 
on large earthmoving jobs. 

and equipment 

e) Willingness and ability to spend considerable 
in the field in a rugged environment. 

time 
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T.itle of post: Chemist 
Duration of Appointme~t: Four years 
Duty Station: Mogadiscio, Somalia 

Job Description: a) 

b) 

c) 

d) 

e) 

f) 

g) 

h) 

Responsible to Director, Hydrogeology Division, MMWR. 

Organize laboratory activities to process water samples. 

Organize laboratory records. 

Set up data center to maintain and report data. 

Start sampling program. 

Organize regional laboratories. 

Train chemists to operate laboratories. 

Train counterparts to maintain and utilize data system. 

Qualifications: a) 

b) 

c) 

d) 

e) 

B.S. in chemistry. 

Five years experience in water chemistry. 

Willing to spend some time in the field. 

Experienced in laboratory and data management. 

Experience in a developing country and in training 
are desirable. 
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Title of Post: Laboratory Technician 
Duration of Appointment: Two to Three years 
Duty Station: Mogadiscio, Somalia 

Job Description: a) 

b) 

c) 

d) 

e) 

£) 

Responsible to Senior Chemist. 

Organize laboratory equipment and supplies. 

Conduct specific tests on water samples. 

Organize sampling program. 

Train counterpart technicians. 

Assist in setting up Regional Laboratories. 

Quali£ica tions : a) 

b) 

c) 

d) 

Two-year degree •. 

Three years experience in water quality laboratory. 

ExperieIlce as an ins truetor. 

Willing to spend some time in the field. 
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Title of Post: Instrument Technician 
Duration of Appointment: Three years 
Duty Station: Mogadiscio, Somalia 

Job Description: 	 a) Responsible to Senior Chemist. 

b) Survey existing equipment and order needed spare 
parts or replacement. 

c) Repair existing equipment. 

d) Begin routine mc-intenance and calibration program. 

e) Assist in setting up regional laboratories. 

f) Train counterpart technicians on-the-job, in seminars, 
in formal classes at the University. 

Qualifications: a) Two-year degree. 

b) Three years of experinece in repair of water quality 
equipment. 

c) Experience as a teacher would be useful.. 



- 11 -


Title of Post: Hydrogeologist (3) 
Duration of Appointment: Two to Three years 
Duty Station: Baidoa, Somalia 

Galcaio, Somalia 
Dusa Mareb, Somalia 

Job Description: a) Responsible to the Project Technical Manager. 

b) In charge of the field component of the Project which 
includes surface and groundwater studies, construction 
of wells and minor storage reservoirs and operation 
and maintenance thereof. 

c) Participate in planning, designing, administration 
and direction of the Project's water program. 

d) In cooperation with the drilling staff and with the 
assistance of one of the Project's engineers, prepare 
specifications and appraise bids for all equipment 
and materials necessary to execute the water component 
of the Project 

e) With the assistance of the expatriate and counterpart 
staff, carry out or supervise all the necessary studies 
such as geological mapping, water points inventory and 
borehole geophysical surveys. 

f) Supervise all aspects of drilling and well construction 
and make sure that all such works are up to the required 
standard. 

g) In close cooperation with other members of the Project 
staff, select well sites and be responsible for all 
the geological prerequisite_ involved in drilling. 

h) Would supervise preparation of site reports, borehole 
logs, water quality reports, yield records, water 
level records and any other observations normal to 
the history of each borehole; and insure that all data 
are faithfully recorded. 

i) Would perform any other related duties 
by the Project Technical Minager. 

as directed 

j) Would pay close attention at all time to the effective 
training of Somali staff. 
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Qualificadons: a) 	 University degree in geology or hydrogeology. 

b) 	 Broad experience in hydrogeology particularly in 
arid regions and including some work in both lime
stone and basement aquifers. 

c) 	 Experience in the supervision of large drilling pro
grams. 

d) 	 Experience in successfully supervising people of 
various nationalities and cultures. 

e) 	 Willingness and ability to spend considerable time 
in the field in a rugged environment, 
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Title of Post: Mechanic (2) 
Duration of Appointment: Two to Three Years 
Duty Station: Baidoa, Somalia 

Dusa Mareb, Somalia 
Galcaio, Somalia 

Job Description: a) Responsible to the Driller. 

b) In charge of maintenance of one-three drilling rigs, 
several heavy and light vehicles and a large number 
of well pumps. 

c) With the assistance of the Drilling Superintendent, 
he would layout standard procedures of maintenance 
of all mechanical equipment such as machinery, vehicles 
and pumpS. 

d) Control the requisitioning and issue of spare parts 
from stores. 

e) Be responsible for the training of counterpart 
mechanics in the maintenance of all machinery, vehicles 
and equipment. 

f) Assist with the establishment of a preventive mainten
ance program for pumps and engines. 

Qualifications : a) Broad practical experience. 

b) Experience as mechanic in charge of a workshcp. 

c) Experience in developing countries would be an advan
tage as would er.perience in training mechanics. 
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Title of Post: Electrician T-3 
Duration of Appointment: Three years 
Duty Gtation: Baidoa, Somalia 

Dusa Mareb, Somalia 
Galcaio, Somalia 

Job Description: a) Responsible to the Hydrogeo1ogist. 

b) In charge of electrical maintenance. 

c) Layout precedures of maintenance of all electrical 
equipment such as motors, generators and control 
panels. 

d) Control the requisitioning of spare electrical parts 
from stores. 

e) Be responsible for the training of counterpart elec
tricians in the installation and maintenance of all 
electrical equipment. 

Qualifications: 	 a) Broad practic~l electrical experience. 

b) Experience as electrician in charge of a workshop. 

c) Experience in developing countries and training 
experience desirable. 
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Title of Post: :':'riller (3) 
Duration of Appointment: Two-Three years 
Duty Station: Baidoa, Soma~ia 

Dusa Mareb, Somalia 
Galcaio, Somalia 

Job Description: a) Responsible to the Hydrogeologist. 

b) Responeible for operation of drilling rig and/or 
other major equipment such as test pumping unit. 

some 

c) Responsible for the routine maintenance of machinery 
under his control and the activities of the crews. 

d) Keep records and 
operations • 

logs of all drilling and pumping 

e) Ensure that designs and instructions relating to cas
ing installation, well development and test pumping 
specified by the hydrogeologist were strictly followed 

f) Train counterparts in drilling a.nd crews in all as
pects of drilling and other activities associated 
with well installation and operation. 

g) Perform other related duties 
hydrogeo1ogist. 

as directed by the 

Qualifications: a) Broad experience in water well drilling. 

b) 	 Experience as a tool pusher or driller in charge of 
a drilling rig. 

c) 	 Expe=ience in water drilling work in a developing 
country. 

d) 	 Some experience in training of drillers would be an 
advantage. 

e) 	 Willingness aD.d ability to spend considerable t:iJne 
in the field in a rugged environment. 
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Title of Post: Geophysical Technician ,3) 
Duration of Appointment: '!'Wo years 
Duty Station: Baidoa, Somalia 

Duea Mareb, Somalia 
Galcaio, Somalia 

Job Description: a) Responsible to the hydrogeologist. 

b) Responsible for the operation of the borehole geo
physical equipment. 

c) Responsible for maintenance and repair of the geo
physical equipment under his control. 

d) Keeps g(~ophysical bgs of all borings and wells. 

e) Assist hydrogeologi.st and driller in interpreting 
geophysical logs for well desi.gu. 

f) Trains counterpart geophysical technicians :i.n all 
aspects of borehole gt:ophysical logging techniques 
and the care and maintenance of geophysical equipment. 

g) Perform other related duties 
hydrogeologist. 

as directed by the 

Qualifications: a) Three or more 
logging. 

years experience i~ borehole geophysical 

b) Education and training in physical sciences and 
electronics with mechanical aptitude. 

c) Ability to train personnel in theory and application 
of geophysical borehole logging. 

d) Willingness to spend considerable time in the field 
in a rugged environment. 
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Short-Term Consultants 

1. Initial Surveys 

A. Sociologist 

The sociologis~s primary task will be to develop a series of social 
profiles of water users and the~ utilizing demographic and migration 
data from other studies, aggregate this data to define the sociological 
basis for water use. As part of this task an on-going program of 
sociological data collection will be devel~ped. 

This effort will require original field work in the sociology of water 
utilization. The end result of the initial studies should be socio
logical criteria for establishing priorities for wells and sites for 
wells. 

It is expected that the sociologist will draw upon data generated under 
the Central Rangelands Project, the Bay Region Agricultural Development 
Project and the AID Rural Health Project, each of which have signifi
cant social science inputs on a permanent basis. 

B. Economist 

The economist will develop water utilization models to serve as a basis 
for allocating costs and adjusting water charges as necessary. 

The economist will also work with the sociologist in developing cri
teria for judging relative priorities of wells for different areas and 
different functions. He will also develop a system for ongoing econ
omic/financial data collection. 

C. Environmentalist 

The environmentalist will work closely with the Range and Environment 
section of the National Range Agency to define environmental criteria 
and environmental standards to be utilized in the well program. The 
NRA is responsible for ecological monitoring and a voting member of 
the National Water Committee. The environmentalist will also develop 
a plan for the ongoing data collection to permit impact analysis. 

2. Data Collectio~ 

During this phase the sociologist, economist and environmentalist will re
turn to modify data collection procedures or tabulation methods and assist 
in analysis to measure the impacts of the Project. 
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INPLEMENTATION 

Equipment J~stings 

Waiver Request - Vehicles 

Implementation Schedules 

Exploration 


Exploitation 




GRO~~ATER DEVELOPMENT !'ROJECT 

EQUIPMENT AND MATERIAI.s LIST 

Drilling Program 

Drill Rigs - Rotary 
Drill Rigs - Cable 
Smnll Rig~ - Cable (pump setting) 
Compressor 
Test Pumps 
Station wagon - four-wheel drive 
Pick up - four-wheel drive 
Pick up - four-\o,'heel drive, Long wheelbase 
Truck - 7 T 
Water Tanker 
Casing - 8" 
Screen - 8" 
Pumps and Engines 
Camp Equipment 
Training Equipment 

Phase I Exploration 

. 11Water quality laborat~7Y equl.pment-

Geophysical equipment

Geophysical Trucks 

Light vehicles as listed above 

Camp equipment 


Maintenance 

Maintenance truck with cable rig and tools 
Parts Van 

-.... 
Surface Water Development 

Bulldozer 

Motor Grader 

Tractor and Roller 

Dump Truck 

Machinery Trailer 

Concrete Mixer 

Cement 


1/ See lists attached. 

Number 

3 
2 
3 
3 
2 
4 
7 
1 
5 
3 

4500 M 
800 M 
38 

Miscellaneous 
Miscellaneous 

Miscellaneous 
Miscellaneous 

3 

Miscellaneous 

1 
3 

1 
1 
1 
3 
3 
3 

1000 T 
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TRAINING PROGRAM 

Items Cost 

Lecture hall for 30 	 persons Provided by WDA 

Books, 30 each of: 	 "Groundwater and Wells" 
Johnson, 1966 $350 

"Groundwater Manual" 
U.S. Department of Interior, 

Bureau of Reclamation, 1977 $300 


"Ground Water Hydrology" 

H. Bouwen, McGraw-Hill, 1978 $600 

Equipment 

Pocket Stereo viewers, 30 each $750 

Aerial photo stereo pairs, 15 each Project supplied 

Soma.lia, 1: 100,000 tC'pographic maps, 30 each Project supplied 

Geophysical Truck and operator Project supplied 

Access to WDA drilling equipment yard Project supplied 

Graph paper, 500 each $100 

3-cycle semilog graph paper, 500 each $100 

3-cyc1e log, log paper, 500 each $100 

Protractors, triangles, scales, paper, etc., lump sum $500 

Short course outline and certificates, 240 each $1,700 

Sub-Total for Books and Equipment 	 $4,500 

Expatriate Instructor 

Expatriate Instructor (per course 20 days) $12,000 
Air Travel (per course) 2,500 
Travel pay (per course, 5 days) 2,000 
per diem (per course, 35 days each @$40/day) 1,400 
Miscellaneous expenses, lump sum 100 

Sub-Total for Expatriate Instructor 	 $18,000 
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EDUCATIONAL COST S~~Y 

Item Cost 

Books, Equipment and Supplies $4,500 

Expatriate In~tructors, 8 $144,000 

TOTAL $148,500 
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HYDROGEOLOGIC EQUIPMENT 

Technical Eouipment List 

Hydrogeo1ogist: 

Brunton Compass 

200 l-leter Chain 

150 Meter electric probe 

Stereo viewer, 8 x 20 


Each Hydrogeologist 

Expatriate supply 

Somali Counterpart supply 


sub-Total 

Geophysical Technician: 

Short and long normal electric logger, 3 each 
Radiation logger, 3 each 
Down-hole flow meter, 3 each 
Down-hole video camera, 1 
Geophysical Trucks with loggers, 2 
Geophysical Truck with vl.deo tape and loggers, 1 

Sub-Total 

TOTAL 

Cost 

$100 
200 
250 
500 

$1,050 

3,150 

5,250 


$8,400 


$3,000 
35,000 each 
38,000 

$108,000 

$116,400 
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WATER QUALITY EQUIPMENT 


Equipment Needed for the Mineral and Water Resources Laboratory 

Equipment needed now 

Water distilling apparatus 
Automatic low water cut off 
2 Conductivity Meters (YSI Model 33 S-C-T or equivalent) 
Specific Ion Meter 
3 Fluoride Specific Ion Electrode 
Nephelometer 
Voltage Stabilizer 
4 Magnetic stirrers/Hot plate 
Sample Containers (cubitainer or equivalent) 
Class "S" Calibration weights 
Books 

Sub-Total 

Future Equipment Costs 

Refrigerator 

Spectrophotometer, Year 3 


*Atomic Apsorption Spectrophotometer, Year 3 
Chemicals - $10,000 1st year, $5,000/year, 3 years 
Glassware - $10,000 1st year) $5,000/year, 3 years 
Safety Equipment 
Maintenance Equipment (Oscilloscope, electrical supplies, 

etc. ) 

Equipment Installation 

Spare Parts 


...... All equipment must be for 220 Voltage 

*If necessary 

Cost $U.S. 

1,000 
400 
800 
800 

1,050 
700 
300 
700 
500 
250 
200 

$6,700 

1,000 

1,200 


16,000 


1,000 

15,000 
3,000 

10,000 
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Recommended Equipment for Field Laboratories 

Portable Test Kit (HACH or equivalent) 
Alkalinity 
Hardness 
Chloride 
Fluoride 
Iron 
Nitrate-Nitite 
Sulphate 
Phosphate 

Confirmed tube assembly, Cat. No. 322 

Test tube holders, Cat. No. 634 
Direct read colorimeter, Model DR 
Turbidity, Model 1860 220 V Sueps 
YSI Conductivity Meter 
Ice Chests 
Refrigerator 
Sample Containers 
Autoclave, Portable 
pI! Meter 
Buffer solutions 

1st Year 2nd Year 

35% of cost for shipping 
5,800 
2 2030 

1,900 
665 

lIAClI No. 
Al-A-P 
HA-4-p 

7-P 
-Fl-I 
-IR-18 
-NI-3 

PO-IS 

3rd Year 

1,,900 
665 

Cost $U.S. 

1,000/yr/lab 
800/yr/lab 

50 
600 
600 
400 
200 
500 
300 
250 
500 
lOa/year 

Suo-Total Per Lab 7,830 2,565 2,565 

__ TOTAL 23 2490 7 2695 7 2695 

EguiEment for Central Public Health Laboratorx 

1 Water distillation apparatus, 2 gallons/hour 
I Automatic low water cut-off 
1 Refrigerator 
2 Incubators 
2 Air Conditioners, 1 ton 
Chemicals, media, miscellaneous equipment 
Installation of equipment 

1,000 
400 

1,000 
2,400 
1,000 
4,000 
2,000 
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Equipment for Drilling Tean~ 

10 YSI Conductivity meters (or equivalent) 
10 pH meters (for field work) 
Buffer solutions 

Cost 

4,000 
5,000 

SOO/year 



DRAFT PROJECT VEHICLE STANDARDIZATION REQUEST 

To: SER/COM 
From: USAID/Somalia 
Subject: Approval for Project Vehicle Standardization 
Reference: pro/c 649-0101-9-00001 

As we have previously informed SER/cOM, in Somalia, there are no U.S. 
vehicle manufacturer's representatives or maintenance facilities or 
spare parts upport for U.S. vehicles. Due to this problem, the 
Government of Somalia and USAID/ SOmalia decided that, rather than re
quest a source/origin waiver to purchase project vehicles from Code 935 
countries, we would standardize on a single U,S. manufacturer and require 
that the supplier establish the needed facilities. Based on the manufac
turer that receives the BNard for project vehicles under PIo/c 649-0101 
S-8000, a project vehicle standardization plan for utility vehicles and 
passenger vehicles would be instituted. The intent to use this award 
as a basis for establishing a vehicle standardization plan for vehicle 
procurements in ~ther AID projects was expressed in Section L-2 of the 
PIo/c (see Attachment). Further the PIo/c gives favorable consideration 
to manufacturers which give a firm committment to establish a local 
repres~ntative (see Attachment). 

On , 1979, AAPC, Inc. informed the Government of Somalia 
and USAID/Somalia that the award for project vehicles purchased under 
PIO/C 0101-9-00001 was awarded to Also, 

has made a firm commitment to establish a 
~~~--------~--~~~local representative in Somalia who shall be able to give adequate local 
service, spare parts and warranty backstopping. 

With this firm commitment by , the Government of 
--------~--~--------Somalia and USAID/Somalia request SER/COM's approval to allow the standa~d-

ization of all project utility vehicles and passenger vehicles to be those 
that are manufactured by 
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Plole 649-0101-5-80001 

L. 	 SPECIAL IKSTRUCTIO~~S (Cont' d) : 

2. 	 Lbcal Reoresentation in Somalia: It is recognized by A.I.D. that there 
are currently no U.S. t:anufacturers of vehicles represented in Sor..alia. 
In order to encourage U.S. manufacturers to enter the ~4rket and estab
lish local representation, including spere parts, invcn"torie's. treined 
maintenanca personnel and ad(;;"'late workshop facilities. it is the in
tent of the r S. Agency for Internatiunal Development's M:i.ssion to 
SC1tnalia to establish a vehicle standardization plan, using the vehicles 
covered by this procu~ement as the base for the plan, Although this 
procurer:ent cove~s only 10 vehicles. it is anticipated that over the 
ne~:t 18 to 24 months projects 't.."ill be developed by the USAID v.'hich ,dll 

"include requirements for appro:i:ioately 100 vehicles. Accord:i.ngly, when 
.evaluating 	the offers received for the vehicles ~overed by this procure

ment, favorable consideration will be given to those offers received 
from ~anufacturers which include firm commitments to establish a local 
representation in somalia. 

TO'amend specHications and special provisions as indicated. 

All 	other provisions reoain the same. 



GENERALIZED EXPLORATION AND DRILLING SCHEDULE (OPTIMUM) 


Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 


Hydrogeologic Exploration 

Bay 
Central Rangelands 
Other 

Exploratory Drilling 3 rigs 
Bay 1 rig 
Central Range 2 rigs 
Other o rigs 

Exploitation Program 

Bay 2 rigs 

Central Range 

Other 1 rig 

2 rigs 

4 

8 

16 

16 

8 

16 

16 

8 

16 

16 

8 

16 
68 wells 

16 
72 wells 

8 
32 wells 
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ANNEX 16 


.5. PflEPARflTION OF' GROUNDHATER PP SHOULD 8E UNDERTAI(EN 
CONCUR.iENTLY HITH DEVELOPNE:r-lT OF RANGELANDS PP DUE TO 
CLOSE RELATIONSHIP OF Ilia PROJECTSo PLMJ USE 
SA~E DESIGN STAFF Fon DOTH ACTIVITIESo IT Is 
RECOGNIZED THAT GROUNDWATER PROJECT DESIGN wILL TAKE 
LO{\~3ER THMl THAT OF' RAr:GELANDS BUT AS FOHt-lErt PROJECT 
IWT UfJUE!1 St-J1S TI[~S COI:STRAINTSAS LATTERTHIs DOES 
r:aT CHEATE h"WBLEf':So SPC:CIFICALLY cor'Ho1l TTEE r,;OT£O 
FOLLOHING POIIas FOP. GUIDAfJCE OF PP DESIGlJ TEAt·): 

·A o COi-::lITl'C:E ErmOi1SES THitUST OF PiWJECT TO CONCENTRATE 
GROUKDWATEH RESOU~CE D2VELOPMENT CAPA9lLITV WITHIN 
\tJt\ TER Dr:VELO P{~EllT AGENCY RAT HER THAN FHAGfENT 11:3 Aro10 r~3 
IN)) IVIDUAL FiWJECTS o 

Bo AS POINTED OUT Itj P-ID AND lEE AND REEf·1PHASIZED BY 
CQioif'lITTEEI) n:ERE IS POTL!:liTIAL FOR ADVEi1S~ H1PACT O[J . 
TIE EC() LOGY IF tlDEQUATE t'lkiMGEl-1EIrr OF 0 VE:l1fiLL nEsouRcE 
Sf-.SS Is [WT HJCOHPOFL!~TED \oJIT lilIJ Pil0JZCT 0 TH!!:HEFO HE Tu" 
I IJSTALL SYSTE,1 0 F CHECHS AND Bt~LAtJ~ES ~'Jl THI • 

\oJA jER 
RESDU}(CE SECTOR Tl"~S SUBJECT PRO,JECY SHOULD FOCUS 
PH II-i~n ILy 0 N DSVELO?~ 1:3 THE ltJS T r. TllT 10 Nt,L CAPAB ILl TV 
\olITHII} t·ntESTJiV OF rJATUilAL I1ESOUHCES TO U(mZl1TAlct: 
DRILLIr:G .FjW3Ht:I,IS o FurJOS!) 1';OUEVi:fl ll FOR ACTUAL DEVELOP· 
r'1£1;T OF \'!ZLLS SIPULD BE PnOVIDED THilOUGH OTHEn USAID 
PnOJECTS cc:::r:TFU:L RAt:GELANDS p RUiU1L IEf\LTHll BAY REGION, 

ETC) THUS IT \'JILL BE RESFJt:Si3IL!TY or- TECHNICAL ST/IF'FSfI 

OF' OTlE? PHOJECTS TO FL toN \"~E:L'- ?jiOGFl Aro1S FOR THEIn PfW JEeTS 
SHJCE T~V \oJILL I!P. VS THE E~~PEr;T IsS TO CO ns LDER Tl[~ 
ECOLOGICAL I~PACTS AND REsounCE MANAGEMENT ASPECTS OF 
THE A(.;TIVITY. THE PiWJEGTS \JDULD THEN HltlE t::u:\ TO DRILL 
THE ~ELL S TO ~lEET PiW JSCT REQU IrtC:i·jEtlTS. THEREFORE I E~· 

to 	 AS ATT~CHED TO PID Is ACCSPTED. 
m 
CJJ 
-i 	 ~ SUFFICIENT REVIEW OF EXISTI><: G HYDROLOGICt'.L DATA 
~ 
r 	 SHOuLD BE DOI·:E AS PART 0/0' PP PREPAR/\TIOfJ 'iO VERIFY THAT 
l> 
OJ 	 AQU 1FER S L 1 :G:L Y TO BE TAPPC:D ut-JDzn THE t'ROGR Ml AnE 
r 
m INDEED BE! I';G RECHhBG ED Aim Tr.!JS r::!Y \'JE:LLS DR ILLED ARE 
o· IWT I"tJ POSITlO:·J OF (·1IrHt:3 \'JATERS.o 
-0 
-< 	 D. IT IS RECOGrHZED THJU E)\PLOIT/~T!OtJ OF' Stlf!FACE \MTER 

Is Pf\RT OF' All OV~,iALL tJATER DEV~LOP{'EiJT Pi10G:1Mi o HO\"JEVER 
AS Sl<ILLS, TECHNOLOGIES All!) [~UIFii:::Wf flEr.uli1!::D (i~E QUITE 
DIFFEHEtJT mor'l n;OSE NEEDED FOR GROUi.JD\·)ATEil Ei(?LOITf;TIOrJ, 
GROUUD':JATER ?;10Jt:CT S~:OULD CQIJCEr:lit{iTE Ot.'1..Y Ot) GIWU;':Dt-J(-IT:::R 
Di!:VELOPf",~I~T L~{1V! :;G DEvi:LO?r-;EIlT OF SLJ:1Ft;:E I': fiTE i1 RESOURCES 
TO RA(~GEL{lImS PRO JC:CT • 

6·. AID/\') PiWC~EDlr~G \oJlTH RECRlIITi·1Er:T/F'IELDlr:s OF DESIGN 
TEAM (5) TO PREPAHE TUO pPs. loJILL I\EEP YOU CLOSELY 

_~O~l.si~.~IL-_ 

_A.nVl5.li.n_


7. SINCE O\}EHALL AGENCY FUNDS AVAILABILITIES f:OT LIKELY 
Sh'O\'] S IG NI FIC{HJT I NCnC:ASE N 1';£>\1 Tt-!O- THtiEE YEAHS, BUREAU 

.CAREFULLY ASS::SSH:G 0 UDGETARY nC:QU !HEf'1EtlTS 0 F t'lEH PRD J~CTS 
NOT ONLY !to) FY 79 A~m 80 Bur MLSO lr-iPACT OIl FY 81 Arm 
FY 820 CEt:TR{~L RANGELMJDS HITHHl BUHEAU'S L~VE:LS FOR 
FY 79 At'~J 80 BUT r:o FtJtms AVP:ILf.BLE I:O\} TO FU~;D G;Wurw
\,IATEit STAin IN FY 7;Jo rtlISSZO:i hAY PROCEED uInl PLAt~S FOR 
FY r,9 STI-In T DUT tJAY FA8E D:::LriY yl LL FY 20 IF 3 UBEAU cANt·wr 
FIND FU I';D S FO R THI S YEAn 0 

B. M~nE IMPORTANTLY, BUREAU ADV!SES MIssION THAT 
ESTHj!\TE:D FY 2!~£52 FU:~DS REGU7.RED FOR THESE n;o PROJECTS 
FL US AG DEV::LOPi·"H::rl! PROJECT YOrtd.. Go 5 r·lILL!O rl DOLLARs IN 
FY 61 AnD 8 nI!..~!.Or,l DO:"L[;RS Itl FY 820 BUi1EAU CAt~NOT 
ASSU~E A VAl L.;S ILl TY 0 r SGiJSTAtiT I :!~ ItlG:1EASES Hl NEAtI- TERM 
FUT U;lE PI ~:D AD VI s~s toJl 55 10 tl TO l\SSESS CARErU:"LY FUTUi1E 
YEARS 
aT 

REQUIREr1E:f'!TSo VMJCE 

# 14 14 UlTCLASS IFIED 

...-r::f:·.. ·~r:·~ ·:~;t,i.r':~.~· \r~f:·.-I·\~.':~·! .i:':'~ ~..:::,;"IJ::-'!\:··:Ll .: ..:,'';:::J':.'~.". 
~: . ':;: ~ .. ,:, .~ ;'!'.~' "\ j I".: ::t~:: '~ ..: ....~.. ~ '. r: .:~ ~:'1 '~eO •. ~••. -r'o :~~~ lh·~.· 
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