


TO : Reference Center, b. Jo-e Paekar 

ntm : AFR/BMS, 3$&4e Flay 

IU~JBCC Declass i f ica t ion  of A.I.D. Documents 

This memorandum addresses the following A.1 .D. documents : 

a. Measles Control and Smallpox Eradicat ion Program dated Jan. 5, 1970 

b. CAP on Trans-Cameroon Railroad (Phase IS) 

c. Mali -- Proposal and Recornraendations on Veterina-ry Laboratory 

d. CAP - Liber ia  - Improvements of Roberts I n t e r n a t i o n a l  Airport ,  
Phase I1 (Construction) 

e. CAP -- Swaziland -- Agricul tura l  Development Loan 

f.  CAP -- Ethiopia  -- Malaria ~ r a d i c a t i d r i  0- Phase I 

g. CAP -- Somalia -- Mogadiscio Water Supply 

h. CAP -- Tanzania -- Agricul tura l  Pro jec ts  Support 

i. CAP -- TANZAM Highway Phase I11 

j. CAP -- Uganda - Livestock Development 

The above l i s t e d  documents have been reviewed by appropriate  s t a f f  
personnel assigned t o  Af r i ca  Bureau t o  determine i f  these  d o c ~ l e n t s  
should be dec lass i f ied .  Based on t h i e  reMew, no j u s t i f i c a t i o n s  have 
been i d e n t i f i e d  f o r  t h e  cmt inued  c l a s s i f i c a t i o n  of these  documents. 
Therefore,  t h i s  memorandum hereby authorizes  t he  d e c l a s s i f i c a t i o n  of 
a l l  documents l i s t e d .  
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S O ~ ~ I  REHTBZlIC - MOGADISCIO WATER SUPPLY J- %1%7 

SUMMARY AND RECOMMEM>ATIONS 

1. BORROWER: The autonomous Mogadiscio Waterworks Agency (MA), an 
independent municipal u t i l i t y  en t i t y  t o  be e s t ab l i~hed .  

2. AMOUNT OF LOAN: $8,500,000. 

3. TERMS: A. Terms toAMWA 
1. Interes t :  3% per annum. 
2. Maturity: 30 years, including a 5-year grace 

period . 
3. Repayment: Principal and i n t e r e s t  t o  be repaid 

t o  GSR i n  Somali s t i l l i n g s .  

B. Terms t o  GSR 
1. Interes t :  1 per annum f o r  the f i r s t  t en  years; !! 2& per annum thereaf ter .  
2. Maturity: 40 years, including a 10-year grace 

period. 
3. Repayment: Principal and in te res t  t o  be repaid 

t o  A. I,,D. i n  U.S . dol lars .  

4. TOTAL COST OF PROJECT: 

Proposed A.I.D. Loan $ ~ , ~ O O , O O O  
Proposed A.I.D. Grant 650,000 
GSR Contribution 

5 .  PROJECT DESCRIFTION: The project consists of ( i )  engineering services 
required t o  design and equip transmission mains, storage reservoirs, 
d is t r ibut ion system, and t o  d r i l l  and develop the production well 
f i e l d ,  and undertake exploratory d r i l l i n g  fo r  system reserves, 
( i i )  construction of a l l  u t i l i t y  transmission, treatment, d is t r ibut ion 
f a c i l i t i e s ,  and completion of well f i e l d  f a c i l i t i e s ,  and ( i i i )  : - ' .  . 
mana,genent services during the  establishment and i n i t i a l  operations 
of %he ANWA, and t ra ining f o r  Somalis t o  operate, maintain and 
manage the systen. 

6. P'URPoSE OF LOAN: To finance the  U.S. costs and a portion of the  loca l  
costs  of the required engineering, construction, and technical  
services. 
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.7. BACKGROUND: A.I.D. and the GSR have been discussing the  construction of 
a potable water supply f o r  the c i t y  of Mogadiscio since 1960. A 
f e a s i b i l i t y  study recently completed by Hydrotechnic Corporation 
established t ha t  a potable ground water eupply system f o r  the c i t y  i s  
both economically and technically feas ible .  

8. VIEW3 OF MISSION: The Country Team strongly endorses the  GSR request. 

9. EXPORT-IMPORT BANK CLFARANCE: Original clearance received October 6, 1964; 
recleared June 8, 1967.. 

10. STATUTORY CRITERIA: Have been met. See Annex I. 

11. RECOMMENDATIONS: Authorization of a loan t o  the GSR fo r  an amount not 
t o  exceed $8,500,000 in  accordance with the  terms s e t  fo r th  i n  the  
proposed Loan Aut.~orization attached as  Annex 11. 

CAPITAL ASS ISTANCE COMMITTEE : 

Capital Development Officer: 
Desk Officer: 

Engineer : 
Counsel : 

Owen Cylke 
Frank Scordato 
Robert Rose 
Willis Jourdin 

AFR/CDF, ~ ~ ~ l k e / ~ ~ o s e  : lmg z mac : 5/22/67 
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SOMALI RERTBLIC - MOGADISCIO WATER SUPPLY 

SECTION I - INTRODUCTION 

A. Background. A s  ea r ly  as 1958, the  Government of the Somali Republic (CSR) 
had indicated i n t e r e s t  i n  U.S. assistance f o r  a municipal water supply i n  
Mogadiscio, the cap i t a l  c i t y  of the country. The c i t y  does not now have a 
potable wat?:. supply. Formal discussions between the GSR and the  International  
Cooperation Administration ( ICA) were i n i t i a t e d  i n  1960, and an ICA technician 
was asfiigned t o  invest igate potent ia l  water sources. That f i r s t  report  
indicated ground water a s  probably the most economic source. On t h a t  bas is ,  
A.I.D. then signed a reconnaissance contract  with a consultant spec i f i ca l ly  
t o  explore the  f e a s i b i l i t y  of a ground water supply. The i n i t i a l  review was 
conpleted i n  1962. 

The Prime Minister of the  GSR discussed the  progress of the project  with 
Secretary Iiusk a f t e r  discussions with President Kennedy on a t r i p  t o  the  
United Sta tes  la Xovember 1962. The Secretary reaffirmed the  i n t e r e s t  of the  
Uaited Sta tes  i n  the project ,  but was careful  t o  indicate t h a t  A.I.D. would 
require f o m l  studies t o  confirm both the  sources f o r  and f e a s i b i l i t y  of 
the proposed project .  

Hyd~oQechnic Corpora t i~n  of Mew York, New York was selected t o  undertake the  
formal s tudies  i n  January 1963. Their i n i t i a l  recommendations indicated 
t h a t  addi t ional  work would be required t o  confirm the  ground water source. 
That second phase w a s  not completed w i t i l  August 1965, complicated by lengthy 
negotiations, delayed delivery of equipment and the necessity t o  d r i l l  more 
wells t h a n  anticipated.  The second phase report  was followed by a Hydrotechnic 
compendium, c~mpleted i n  May 1966, which included a l l  of the company's 
previous findings i n  one volume. 

I n  September 1964, the Developnent Financing Review Committee (DFRC) of the  
Africa Bureau put the proj3ct under Intensive Review. The DFRC recommended 
t h a t  the GSR esrablish an aut,onomous water supply authori ty t o  operate the  
proposed system on a s o u d  managerial and f i s c a l  basis .  The DFRC fur the r  
recornended that, the authori ty receive and disburse a l l  revenues from the 
system and be designated Borrower f o r  loan transactions.  It was a l so  
recornended an? agreed tha t  A. 1.9. would consider a GSR contribution of 10$ 
of t s t a l  proJect costs,  ra ther  than the usual 20$ borrower contribution i n  
recogr i i t i~n  of the  c r i t i c a l  S m a l i  budget s i tua t ion .  The GSR was advised of 
t h i s  decision. 

To a s s i s t  tbe  GSR es tabl ish  a water authori ty,  A.I.D. agreed t o  grant-finance 
a contract  w i t h  t h e  Minneapolis management consulting form of Orr-Schelen- 
Mayeron (OSM) and Associates, Inc. The firm was asked t o  d e t a i l  the  
procedures precedent t o  establishing an author i ty  and t o  review such water 
supply l eg i s l a t ion  a s  the  GSR m i g h t .  submit. The contract was signed i n  
February 1966. 
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GSR o f f i c i a l s  had iridicated a s  ea r ly  a s  1964 t h e i r  willingness t o  e s t ab l i sh  
an autcnomour, water author i ty  under na t ional  law. No ac t ion  was taken t o  
e s t ab l i sh  an author i ty ,  however, during the  period the  OSM report  was being 
prepared. I n  June 1966, the  GSR Ministry of Foreign Affa i rs  sent  ti "Note 
Verbale!' proposjng t h a t  responsib i l i ty  f o r  t h e  Mogadiscio system be placed 
with the  Municipal Government r a the r  than w i t h  an autonomous authori ty.  Its 
reasoning was c l e a r  - "the f inancia l  balance of the  c i t y  is based upon it." 
'E~e proposal was not accepted by A.I.D. 

A.I.D. remained f i r m  t h a t  the  system be operated on principles of f i s c a l  and 
operating in teg r i ty .  A.I.D. d id  indicate,  however, t h a t  some a l t e r n a t e  
-1rganizational scheme would be considered a s  long a s  t h e  principles c i t e d  
above were maintained. In August 1966, A ,  1,D. o f f i c i a l s  discussed the 
problem w i t h  r e p r e s e n t ~ t i v e c  of the GSR i n  Mogadiscio. As  a r e s u l t  of t h e  
m ~ ~ t i a g ~ ,  the r'SR accepted the principle of autonomy but  proposed t h a t  the  
Muniripality enact the appropriate l eg i s l a t ion  ra the r  than the  nat ional  
Farliament,. Y.rle necessary l eg i s l a t ion  was draf ted  i n  September 1966 and 
fu r the r  reviewed i n  Mogadiscio by an AD/W representat ive v i t h  o f f i c i a l s  of 
Y e  ' ? ~ 3 l l c i p a l i t y  and GSR. A new d r a f t  was prepared on the  bas is  of these 
d l s c u s ~ i o n s .  If; lacks certa.in d e t a i l s  but  i s  a subs tan t i a l  improvement 
over tL1.e e a r l i e r  d r a f t .  On the bas is  of the  revised d r a f t ,  A.I .D.  i s  
prt:pared t o  proceed with the  proposed loan. 

B. R e l a t i m  of t l ~ e  Scm~lli Republic t o  A.I.D. Strategy. The revised U.S. 
r-confi~ic a s s i s  t a m e  policy fcr Africa, approved in  Ncvenber 1966, provides 
tliat i n  t h e  fu ture  the  U.S. w i l l  furnish economic ass is tance  on a b i - l a t e r a l  
bas is  owly t o  c ~ r t a i n  coux~tries which have the  best  development prospects on 
a aa t ional  sca le ,  and t h a t  such assistance w i l l  be planned and adminsitered 
4x the  great%% extent  possible i n  a strengthened mul t i - l a t e ra l  framework 
u d e r  i ~ c e m a t i o n a l  agency leadership. Development ass is tance  t o  o ther  pa r t s  
cf Africa i s  t o  be provided on a regional o r  multi-donor bas is ,  except f o r  a 
s m l l  Self-Help Fund i n  each country financed from Technical Assistance Funds, 

T ~ E  S c m l i  Republic is not one of the  countries which w i l l  continue t o  receive 
'il.S. development support on a country bas is  under the  revised policy. 
Iiowe-~er, the pcl icy fu r the r  provides f o r  the  successful completion of current  
lcan  and technical  a s s i s t a i ~ c e  projects  i n  the  countr ies  which w i l l  not 
receive ass is tance  in  the  fu ture  on a b i - l a t e r a l  bas is ,  and f o r  going forward 
wi541 projes ts  on which %here has bpen such advance discussions and planning 
wit;!! t h e  country that; it would be wasteful and harmful t o  our broader i n t e r e s t s  
tc, drop t l i ~  prr-1Ject. I n  view of the  extended period of time during which 
d i s c u s s l o n ~  have beer? held with the Soma1.i Republic concerning possible U.S. 
f imnc ing  of tk,e projec t ,  and i n  view of the  considerable sums already 
ir,-rested i n  preliminary ztudies and surveyp, t h i s  loan is considered t o  be 
one of t h o ~ e  w i t t i  which A.E.D. should proceed on a b i - l a t e r a l  bas is .  For 
tlleso reasons, the  Somali Republic was included in  the  President 's  Determination 
of January 5 ,  1967, l i s t i n g  countries t o  which development 1oar.s w i l l  be made 
i n  FY 1967. 

L3MITED OFFICIAL USE 



SECTION' I1 - THE BOliROWER 

A. Autooomous Mogadiscio Waterworks Agency. The A,I.D.  loan w i l l  be made 
d i rec t ly  t o  the AMWA, with repayment on a dual  bas is .  AMWA w i l l  repsy the 
GSR i n  Somali shillirrgs, the GSR t o  the'U.S. i n  dol lars .  The Loan Agreement 
w i l l  be conditioned upon establishmeot of the AMWA i n  a form acceptable t o  
A.J,D. In t'3e meantime, the M~micipali ty w i l l  a c t  on behalf of the AMWA f o r  
the  purpose of i n i t i a t i o g  contract procedures f o r  engineering services. 

The Muoiclpal Council of Mogadiscio submitted a d r a f t  Resolution and Special 
Regulaticns providing f c r  the Autonomous Mogadiscio Waterworks Agency i n  
September 1966. Vie d ra f t  was reviewed by A.I.D. and an OSM representative. 
Part icular  areas of coocero t o  both organizations were the  s ta tu tory  authori ty 
fqr the  proposed agexy ,  provisions i n  the d r a f t  indicating t h a t  the agency 
would not be c~mple te ly  autonomous, some loopholes allowing excessive diversion 
of revenues tr~ the Mmiclpality, the absence of principles f o r  l a t e r  develop- 
~1at of an equibable ra.te structure,  and cer ta in  arrangements fo r  loan 
~ e p p 5 ~ l t  0 

Wiietl esta.blls_ked, the  Depa-rf;;nents of the Agency w i l l  include Offices of 
the Admiriistrat.ive Briard, the President of %he Agency, t he  Director, the 
~ec!.:nic~l Advise?: and the Audit Board. The President, Director, Administrative 
O ~ m i ~ . c i o - e _ r s  arid members cf t'ke Audit Board w i l l  be' appointed by the  
Municipa.:l Co'd~~eLl f o r  specified terns .  Tne Technical Adviser w i l l  be appointed 
by the AbLr;is t;ra tive Board. 

B. Mamgacnt  Aesistar..ce. A.1.3. w i l l  provide mamgement assistance under 
an existifig A.L,3. t a sk  order as necessary irr1;ially t o  assist and advise 
fn  !;!r? e~%abl.lellmer!.t of the AMWA, tc! a s s i s t  i n  tl?e review and evaluation of 
e.?~gir.eerir!e; proposals, t o  assist;  i n  the review and award of the e~g inee r i ng  
services cor~t~a.ct ; ,  1 ; ~  assist;  i n  the  preparaticn of a requefit f o r  management 
services, and t o  be avqilable f o r  arq other short  term requirements pr ior  t o  
the  estsbliskneu*, r ~ f  the AMWA and contract award f o r  long term management 
services . 
I n  ear ly  1968, a R.eFident Ma.r.sgement Consultar~t w i l l  be contracted t o  a s s i s t  
t'i1.e LYWA. 5:Le Cor.s.ultarlt w i l l  work clcsely with t he  Director i n  recrui t ing 
perso::-r-el f?r t k e  Agency; establishing prccedures, policies,  and by-laws, 
arid supervising the enginee'ring services. It is a l so  anticipated t h a t  the  
AMWA w i l l  ?e lec t  two persons fo r  advanced technical ,  operations, and 
managenen.'; t;raii~.lng i r ~  t h e  U.S. d u r i ~ g  t h i s  period. Both the consultant and 
Somali part:lciparrts w i  11 be graait f imnced. 

Irr 1969, Mie Resideilt Consultarit w i l l  be suppleme~ted by another consultant 
t o  a s s i s t  the  Technical Advisor i n  establishing technical  and f i s c a l  
operations of the  Agency. By ear ly  1970 a f u l l  consultant s t a f f  w i l l  be 
provided a ~ d  such short  term spec ia l i s t s  a s  may be required. Two addition61 
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Sonali pa r t i c ipan t s  w i l l  5e sent  t o  t h e  U.S. f o r  t r a i n i n g  a t  t h i s  time. The 
AWA w i l l  a l s o  zcmplete i t s  i n i t i a l  r ec ru i t ing  f o r  pump men, mechanics, 
chemists, accoimtants, meter repairmen, and customer serv ice  personnel. 
During the  d e ~ i g n  stage, t h e  r a t e  s t ruc tu re  w i l l  be es tabl i shed based upon 
up-to-date c ~ n s t n c t i o n  costs .  

By the  t h e  the  system is operational,  a l l  operating and technica l  s t a f f  
w i l l  3e r ecn i i t ed  and t r a i n i n g  w i l l  be undertaken by the  management consultants  
and ~ c ~ ~ t r a c t o - r  personnel. It is ant ic ipa ted  t h a t  t h e  water system w i l l  
comezc? i n i t i a l  serv ice  i n  1971, and t h a t  management consultant services w i l l  
be required on the  job during the  ea r ly  operat ional  years .  

A. Exist ing Wa+,sr Supply. Mogadiscio has two independent municipal water 
supply systems, a fresh-water system and a brackish-water system, The two 
nwiicipal  systezs a r e  cperated within the  administrat ion of t h e  Municipality, 
a d  ?be t a r i f f s  charged a r e  an  Important source of revenue t o  Mogadiscio. 
The fresh-water ni2pply i s  obtained from three  wells having an estimated 1962 
;;+;a1 capacity of 2jO,OOO gsl lons per day (gp3). Allowing f o r  losses and 
. u ~ a r , c ~ ~ ~ t e d  waCUer, it i s  estimated t h a t  16i,000 gpd offresh-water were 
consumed i n  1962. Service connection records indica te  t h a t  t h i s  system has 
been serv ic ing  appr~ximate ly  50 l~cusehold and i n d u s t r i a l  ou t l e t s .  There a r e  
a l s ?  water poirl+,~ on t?,e systern a t  which water i s  so ld  t o  middlemen who then 
r e s e l l  the  wafer t 2  donkey c a r t  vendors a t  a higher pr ice .  These vendors 
~ ~ 1 1  t5 the ~ G ~ r , i l ~ ~ l e ? . %  a t  an even higher pr ice ,  equivalent t o  $5.33 per 1,000 
g a l q  'Pic 3:itZre fresh-water system i s  i n  danger of going sa l ine  because 
c?f salt; water i~?",d~ioIl. Tf?e F!rdro%echnic analys is  indicated serious chloride 
snl E U ~ P ~ % C U $  p3 l lu t ion  between 2962 and 1963. 

'irm other  mmicipal  sys+,em provides only brackish-water and i s  divided i n t o  
three d i s t - i ' x t ion  arcas which senrice various p r t s  of the  c i t y .  This 
sys tern has scne th i r ty - f  ive working wells which sei-ved 2,311 metered consumers 
I n  1962. Kiuricipal water sa l e s  records indica te  t h a t  560,000 gpd of 
brackish-water were cr~nsumed in 1962. The brackish system i s  in  very bad 
ccridltion ar~d i s  rapidly approaching the  end of i t s  usefu l  l i f e .  Piping is  
de%eriorat ing,  breaking and leaking ; and it is qu i t e  common f o r  the  system 
t o  be out of service far severa l  da j s  a t  a time. 

la1 addi:;ioa t o  the municipal systems described above, there  a r e  more than 200 
prPi.a.te wells ,  each of which i s  i n  i t s ~ l f  a small water company. The owners 
of these wells most of ten  s e l l  water t o  donkey c a r t  vendors who r e t a i l  t he  
water t3 consuners, although & m e  of the pr iva te  wells serve only one house 
o r  ~ m l l  group of associa.ted houses (compound). Hydrotechnic estimated t o t a l  
1962 c c o s u ~ p t i o n  f r m  the wells a t  212,000 gpd. The Hydrotechnic Report a l s o  
recommended t h a t  the  pr iva te  wells riot be connected t o  the  new system because 
of t h e  poor qua l i ty  of t h e  water. I n  f a c t ,  t he  Report recommends t h a t  the  
wells be clcsed t o  kuman consumption. 
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The present  water supply systems of Mogadiscio a r e  inadequate and the  poor 
i n s t a l l a t i o n s ,  toge ther  with the  methods uaed f o r  operat ion,  main&enance 
andmadminis t ra t ion  of t h e  systems, r e s u l t  i n  t h e  de l ive ry  of i n s u f f i c i e n t  
q u a n t i t i e s  of water a t  prohib i t ive  c o s t s .  Further ,  t h e  water is extremely 
poor i n  q u a l i t y  and d e f i n i t e l y  non-potable by modern hea l th  standards.  
Wells, pumps, piping and assoc ia ted  equipnent a r e  i n  such bad condit ion t h a t  
they  a r e  e s s e n t i a l l y  beyond r epa i r .  

B. Population. The design of a completely new water u t i l i t y  i n  Mogadiscio 
must be premised upon a r a t i o n a l  per  cap i t a  consumption p r o f i l e  ( including 
indus t ry) ,  which, i n  t u rn ,  must be premised upon reasonable population 
 estimate^. 

The population of Mogadiscio has been' t h e  subjec t  of numerous demographic 
surveys; a l l  un re l i ab l e  f o r  one reason o r  another .  However, s u f f i c i e n t  
da t a  e x i s t s  from which a population base can be ex t rapola ted  f o r  purposes 
of  est imating t h e  demand f o r  water. Municipal census f igu res  a r e  ava i l ab l e  
f o r  1958-1962, bu t  a r e  not  c red ib le  s ince  they a r e  based on voluntary 
r e g i s t r a t i o n  of v i t a l  s t a t i s t i c s .  Assorted counts from 1950 through 1962 a r e  
ava i l ab l e  from o the r  sources.. Hydrotechnic Corporation developed population 
d a t a  during t h e i r  1963-65 f e a s i b i l i t y  s tud ie s ,  and preliminary r e s u l t s  a r e  
ava i l ab l e  from a 1965 study by the  Demographic and S o c i a l  S t a t i s t i c a l  Branch 
of t he  United Nations. 

1. l&3 Hydrotechnic Studx. The 1963 study was made by Hunting Survey 
Corporation of Toronto, Canada f o r  Hydrotechnic Corporation. Bnsed on a e r i a l  
photos, t h e  c i t y  was divided i n t o  zones, t he  zones measured, and an es t lmate  
made of t h e  number of s t r u c t u r e s  within each zone. An a c t u a l  count of 
~ t r u c t u r e s  was made i n  low dens i ty  a r eas .  In  high dens i ty  zones, house counts 
i n  sample measured a reas  were made and then mul t ip l ied  by the  area of the 
e n t i r e  zone t o  obta in  t h e  t o t a l  count. 

The survey da t a  ind ica tes  t h a t  76$ of the  t o t a l  population l i v e s  In seven 
high dens i ty  a reas .  This f i gu re  was developed from per cupi ta  nnsumptlono 
f c r  each family u n i t ,  and Family u n i t  assumptions per  s t r u c t u r e .  The 1Iunting 
Survey estimated fou r  persons per  family u n i t  and three  fumily unit:; pcr 
s t ruc tu re .  P r r ~ j e c t i n g  these  est imates  on the  information dcvelopcd from t h e  
a e r i a l  photcs r e s u l t s  i n  288,144 persons f o r  the seven zonen. 

M r .  T.C..T. Young, a UTJ s t a t i s t i c l a n  in  Mogadincio, ouopcctcd mi,jor c r rorn  
i n  t he  bas ic  Fiu?t,ing aseumptions in  the high dcn:;ity urcnr; nnd rocommcndcd, 
i n  February 1964, t h a t  a l imi ted  f i e l d  survey check thc ftlrnily u n i t  per 
s t r u c t u r e  e s t h t e s ,  The common l i v l n g  o t ruc turc  In  the high dcn~ i i ty  lircrr l a  
a t h ree  room "nrish".  An " a r i ~ h "  lo  an oblong wood rlnd vr t t t lc  bui lding 
(approximately 15 f e e t  x 1+0 f e e t )  which cxlutri riingly o r  it1 p t l r n  wltti rr 
narrow l i v i n g  space i n  bctwccn. Thc lluntlng Survcy o n t i m ~ t c d  ttlrcc frmlly 
u n i t s  per  s t r u c t u r e ,  und the UN :;tcitlntiun auggc~ttc-rl t , t ~ r t t  11 more mwlant, 
eetimat,e of fcunily uni to  pcr  n t ruc turc  would bc r~pj ) ropr ia tc .  Ibcnurte o f  
t h e  high dens i ty  i n  o ldcr  circa~r , rt n l  ight  rnlrt,)udmc!nl 1 tr brtJ i c  ntirtwnptlona 
can skew the  f i n a l  population cntlmit,c. 
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The remaining twenty-nine zones of the c i t y  were estimated t o  contain 37,150 
pereonp, f o r  a t o t a l  c i t y  ,estimate of 325,294. 

2. 1965 Revision t o  Hydrotechic Estimates. The or iginal  population estimates 
were revised by Hydrotechnic, however, a f t e r  discussions with another UN "' 

demographer conductiug a population survey i n  Mogadiscio in  1965. The 
dmographer, a M r .  Choudhary, had completed an independent survey and i n  one 
high density area found significant discrepancies with the ear l ie r  Hunting 
8 m e y .  In tha t  area, M r .  Choudhary confirmed the Hunting estimate of family 
s ize ,  but; challenged the assumption of family uni ts  per structure. The 
Ilmting S w e y  hiad estimated tha t  three families per un i t  were found i n  the 
area, while the  detailed UN estimate was but 1.67 (based 0n.a building count 
70% higher than found by ~un t ing ) .  In fact ,  the detailed UN survey indicated 

0 
that  the er,l,ire zore had been misread by Hunting, and suggested a population 
figure of 25,814 as  opposed t o  the Hunting estimate of 52,800, 

After discussions, Hydrotechnic Corporation accepted the UN data and revised 
Weir  population e ~ t i m a t e  fo r  the particular zone in  question. The high 
family per s t ruc t l ze  r a t i o  w a ~  reduced in  tha t  area, but maintained i n  othere, 
a ~ d  ~ c t u a l l y  increased in  apartment areas i n  accordance with other suggestion8 
from Mr. C h o ~ ~ a r y .  The over-all revisions resulted i n  net  reduction of lee8 
than 7$ t9 the o r ig i r a l  populatior, estlmate. The new figure was 301,132 with 
270,702 (60%) n w  said t o  l ive  i n  the same high density areae and a elngle 
apartment area. 

3.  U~lited %*,ions StuQ. I n  April l*, A.I .D.  received a "a t a t i s t i ca l  
rzbotract' of thf: 1965 cenaucl developed for  Mogadiaclo by the Demographic 
and Snfliul S t s L l i ~ t L ~ a l  Branr?k nf the United Nacionn. Thia atudy placed the 
1965 psprlaticIn of Mogadircio a+, 172,117. Unforturatcly the otudy provided 

s> 
l l m i t s d  backgr3ur.d data t o  permit analyala or coinparlaon wlth the ea r l i e r  
flgurep 13 the ) r ~ d r ~ t e c h i c  teprts .  

Tba 13 ntttdy d id  no-inclullrr foreignern, +ha m12it;aly units nanr tho  c l ty ,  
ncsr prn?n? autalde fhe caceua area vho e b h i n  mtar frara the c i t y  syebrnn. 

4. "I&ulntl*r. &re" far Et$tmsrtlns WaMr Demand. Brrprad sn the lirPitaa data 
rvn tls! l~ , lr,  It. r l t f f ! r \ iAS C,C M C D P , C ~ ~ Q  tP.e Y B ~ ~ B U C  ppulatlm aettwsQa, 
Y*v~:rr;!k~leee, w have e t , f ~ 3 p t d  $ 3  mrry the mcent VR1 ourray vtth Wa 19(55 
@t4rt:*~~t31* fi.rle!fttl l5y study Sc Bevlriap a "pspulatten hae" l o r  ?A@ pupona 
~f calctll~+rlrq c,?*al atu* vacver t l m r A n ,  



The UN demographers ident if led s ignif icant kis crepancies in  the Hunting 
estimate. The a o s t  significant difference, as expected, is found in  the 
early estimates of family units per structure. The over-all Um estimate of 
2.11 family units per structure is in striking contrast t o  the over-all 
Hydrotechnic estimate of 4.00. We have re-estimated the--1962 population 
on the basis of the original Hunting house count and the more reliable UN 
estimates of family units per structure. Our estimate of the 1962 population 
is 205,204, located as  follows : 

Apartment Houses 

0 Commercial Shops, Government Areas* 
Single Residences, High Value, Expatriate Areas* 
New Planned Areas of "arishes " 
"Beehive" Compounds 
Old Dense "Arish" Areas / Exist ing Port Area* 
Army] Post, Police* 
Hospitals* 

I , Total 

I *Areas having High Water Use Potential I 
The 1965 UN estimate of 172,117 discounted a t  a growth rate  of 3q6 t o  1962 
would indicate 158,096 persons. As noted ear l ier ,  the UN did not include 

I 
the environs of Mogadiscio, the army post, foreigners or  t r h s i e n t  peoples. 
To accommodate that  deficiency, the e s t h a t e  must be increased as follows: 

C Setc l l i te  Compounds 
Fore lgnars 
Army F'otlC 

Total 

The UIO oatimate of  population for  1962, then, would be 184,844, or 20,860 
rawer than our raviaed astimata of  205,204, We aaaume that the 20,860 
f l ~ m  offera a conaarvatlva aatlmata of  transient parsons. fn 1964, for  
example, en eat imted 20,000 t o  30,060 preona a n t e d  a single area o f  the f 
city t o  eacnga fram Samlna nmaa inhnd. Our population eatimatarof 205,204 
lncludea tmnn lent p m o m  . 
C m p a  bt;s poprtatiatr f lgjumn are not aufficlant for  defining a "population 
Batr~" far astharattng vetar dan#nd. Thai c~ lpoa i t icm o f  that population mot 
b~ d~t;amlne$+ For thirs purpoao wr havo dLvidod tho population into four 
Ble~retZI gmpa. Tha ft(yran glvon am for lw. Sea Ihblo 1, 



TABLE I 

HIGH USE K)TEIJTIAL LIMITED USE K)TEXVI!IAL 
CZaUPI - GROUP I1 GROUP I11 GROUP IV 

Growth Estimated Growth Estimated Growth Estimated Growth Estimated Growth Estimated 
Year - Rate Population Rate Population Rate Population Rate Population Rate Population 

GmUP I - population has access t o  modern plumbing (service c o w )  GSR, FAC, police barracks, comm. es t .  indiv, 
homes, e tc .  

GfK)UP I1 - population in new planned med. density a r i sh  areas (stand-pipes). 
GROUP I11 - population located in saturated downtown areas (vendors or  stanibpipes) dense, ayartment areas and 

"arishes" 
GROUP IV - population in "beehive" compounds (vendor or  stand-pipes) - s a t e l l i t e  dairy vil lages,  compounds of huts 



Group I. (39,478 persons). This population includes those i n  government 
quarters, foreigners, commercial establishments, persons in single dwellings 
a ~ d  small apartment houses, arniy post, police barracks, and hospitals  a l l  
having access t o  modern plumbing and presently served by individual se&ice 
connections. This e s t h t e  is very close t o  the  revised 1963 Hydrotechnic 
report f o r  the  group (37,150) and probably i s  very close t o  accurate because 
of the  r e l i a b i l i t y  of the  house count, the  discre te  nature of t h i s  population 
component, ard the careful  UN analysis 'of  i t s  l a rges t  segment. Both persons 
per family unit and family un i t  per structure assumptions a re  more refined 
f o r  those peoples than those found i n  the more dense areas of the  c i ty .  

A ra te  of 6$ has been assumed t o  represent the  in ternal  growth of t h i s  
portion of the  permanent population able t o  use water, although only a 3$ 
r a t e  i s  assumed f o r  the  over-all c i t y  growth. A higher growth ra te  was 
assigned t o  t h i s  population component because the growth r a t e  w i l l  include 
not only natural  population increase, but w i l l  a l so  be ref lected by increased 
prosperity and meter growth. 

Graup IIe ( 8 ~ ~ 7 3 2  persons). This group i s  comprised of persons l iv ing i n  
new well-planned "arish" areas.  The zones a r e  medium t o  large areas, l a i d  
out on a square plan with re la t ive ly  homogeneous density and quali ty of 
construction. The area is presently served with water by donkey car t  vendors, 
but can be adapted t o  stand-pipe service so long as  the areas maintain t h e i r  
re la t ive  operrtess. 

A ra te  of growth of 2 3  was assumed t o  represent the in te rna l  growth of t h i s  
portion of the permanent population. It is not anticipated t ha t  the area 
w i l l  grow any f a s t e r  than natural  increase (estimated a t  3$), and any influx 
of persoos from other areas of the c i t y  w i l l  be balanced by an exodus of both 
physical persons o r  water source users from the area .  The l a t t e r  trend i s  
correlated t o  the gains roted f 6 r  Group I. 

Group 111. (68,304 persons). This group i s  comprised of those persons l iv ing 
i n  dense old "arish" areas. The zones included i n  t h i s  Group make up the 
"downtom" section of Mogadiscio and comprise many shops and apartment houses. 
Water i s  supplied' t o  the  populatdons of these areas from the  donkey car t  
vendors. The dense crowded nature of the areas w i l l  probably retard the 
introduction of plumbing, service connections or skand-pipes. The method of 
service i n  these areas can only be determined from detailed engineering 
conducted during ear ly  phases of the  project. 

Group IV. (9,420 persons). The fourth population component i s  made up of 
dairying sublirbs, . or  s a t e l l i t e  areas,  of temporary thatch o r  "beehive huts, I t  

of which one t o  three a r e  c i rc led by a thornbush hedge in to  a compound fo r  
people and animals. The areas a re  small. It i s  ankicipated t ha t  these 
compounds w i l l  grow a t  a fan tas t i c  r a t e  fo r  a number of years following the  
sudden ava i lab i i i ty  of potable water and then w i l l  remain re la t ive ly  constant. 
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5. Summary. We have estimated. the  1962 Mogadiscio population at  205,204 
and have f'urther refined t ha t  estimate in to  four components. According t o  
municipal records, Group 1: consumed an average 540,000 gIjd o r  an average 16.2 
gallons per person. The rcwining three  groups consumed 293,000 gpd or  an 
average 1.9 gallons per person. 

If our estimates fo r  the  80$ of the  population found in Groups 11, III, and 
N a re  miscalculated by even loo$, the  impact of the  miscalculation on the  
t o t a l  water system demand would s t i l l  be l e s s  than 40$. It i s  of major 
importance t c  note t ha t  the system w i l l  be designed fo r  the  estimated needs 
of 1980. Excess capacity necessarily ins ta l led fo r  f'uture use i s  available 
f o r  short-term needs and as  fu r ther  protection against significant  changes 
i n  the  composition o r  s ize  of the  Mogadiscio water using population. Such 
changes w i l l  a f fect  t he  timing of expansion only. 

C. Estimated Demand. There is  pract ical ly  no information available on 
indus t r i a l  developments i n  Mogadiscio which w i l l  require s ignif icant  quant it ias  
of re la t ive ly  high quali ty water. There are, however, a var ie ty  of industr ia l  
water using  project^ now i n  the  talking stages which could develop in to  major 
water consumers. These projects include a meat cannery which w i l l  produce 22 
metric tons per day, a factory fo r  processing hides and skins now going i n to  
operation which w i l l  use 1,200 gpd, a sof t  drink factory using another 1,200 
gpd and proposed food processing industries.  In addition, the  planned 
development of a new port capable of berthing deep sea vessels, f o r  which 
the  IBRD has recently financed a f e a s i b i l i t y  study, w i l l  require substant ia l  
qua&ities of waterr . 

Mogadiscio a s  the capi ta l  and largest  c i t y  i n  the Somali Republic, can a l s o  
expect t o  a t t r a c t  water consuming industries,  during the next 20-year period 
i n  the course of i t s  normal development, which have not been put forward i n  
project form. The ava i lab i l i ty  of a potable water supply w i l l  a l so  encourage 
some industries t o  establish themselves i n  Mogadiscio where the  lack of a 
system now inhibi ts  such development. The Development Section of Credito 
~oma!l.o presently must finance private water supplies fo r  each of its projects 
a t  a substant ia l  cost f o r  unreliable and poor quality water. 

No specif ic  provision has been made i n  the  i n i t i a l  design capacity f o r  
exis t ing o r  future industr ia l  demands. Industr ia l  demands have been 
i ~ c l i ~ d e d  in  the  over-all capita consumption profi le.  
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Often it i s  possible t ~ l  draw general assumptions from exis t ing records 
even when severe use res t r i c t ions  on the  over-all system haye always been 
i n  force. No accurate method ex i s t s  f o r  estimating thd. future per capita 
water consumption i n  Mogadiscio. I n  Mogadiscio there is presently no system 
a t  a l l .  For the  purpose of developing an estimate of over-all use, per capita 
use f igures have been developed f o r  the  various population components based 
on similar  c i t i e s  and our experience i n  similar  environments. 

Fkr capita demands a re  estimated a t :  

Est h a t e  of Future Existing 
Demand -Demand 

Group I High Potential 25.0 gpd 16.0 gpd 

Group I1 Medium Potential  
( ~ e w  Planned Areas) 

Group I11 Low Potential  
(~partment Areas ) 

10.0 gpd* 1.9 gpd 

Group IV Low Potential 3.0 gpd* 1 - 9  gpd 

*Groups X I ,  111, and I V  together average 7 gallons per day corresponding t o  
the  population components outlined and summarized i n  Table I. 

Group I demand w i l l  be met by individual, service connections t o  houses, 
shops, government quarters, new apartments, a tc .  The Group I1 demands w i l l  
occur i n  new, planned areas of "arishes" and w3.11 be met by public fountains 
spaced t o  provide minimum walking distance, and serving an established 
population per fountain. Groups I11 and I V  may a lso  be served from stand-pipes, 
although engineering design may provide f o r  continuation of vendor ca r t s  
s imi la r . to  those now used i n  these areas.  

It i s  d i f f i c u l t  t o  estimate the  numbers of transient  persons found i n  
Mogadiscio, the  effect  of these people on a municipal water supply, o r  more 
Fmportant the e f fec t  of a re l i ab le  water supply on the decision of such 
people t o  enter  Mogadiscio or  remain. The nature of the  population and t h e i r  
co~fiumptio~ prof i le ,  however, indicates %hat mere numbers w i l l  not have a 
s ignif icaot  impact on the  requirements of the system. L! 1975, f o r  instance, 
doubling the  estimated population' i n  Groups I11 and IV increases the t o t a l  
estimated demand and capacity f d r  the  new system only 10%. 

The estimated average daily demand i s  summarized i n  Table I1 fo r  the years 
1962 through 1990. Figures f o r  1962 r e f l ec t  exist ing usage:'. Figures f o r  
1970 indicate the  probable demand i f  a system were i n  existence a t  the  time. 
Diagram I shows the estimated system water demands as  well a s  the required 
capacity and the  proposed ins ta l led capacity f o r  the project. 
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UNCLASSIFIED TABLE I1 - 
ESTIMATED AVERAGE DAILY DENAND 

WELL FIELD CAPACITIES 1967 - 1990 

1 - 2 
0 0 3 4 5 - - 6 7 

~ s t G a t e d  ~ e q ?  red 
Per Capita Estimated Ave Average Daily Capacity of 

Population Estimated Daily Demand Daily Consump- Production Well Field.  
Year Group Population (US ~ a l )  tion Requirements 133% of Av. D q  

1962 I 39,748 16.2 640 
TT 

Totals T (av) 

1970 I 63,358 
I I 

25 
118,911 10 

1,584 

111 68,304 
1,189 

I v 
5 

9,420 
341 

Totals 
3 - 28 

25g9993 12.1(av) m m g d  3.770 mgd 

1975 I 84,782 2 5 2,120 
I I 125,461 10 

111 68,804 5 
1,255 

I v 
341 

Totals 
3 & mgd 4.542 mgd 

1980 I 113,441 
I I 

2 5 2,836 
144,614 10 1,446 

111 68,304 5 
IV 22 898 

Totals &(av) 5.360 mgd 

1985 I 151,837 
I I 

2 5 
162,034 

3,796 
10 1,620 

111 68,304 
I V  

5 341 
3 

Totals 6?% ( a )  mgd 6.991 mgd 

1990 I 203 , 192 25 5,080 
I I 175,113 10 1,751 

111 68,304 5 341 
I V  3 

Totals f554(av) & mgd 6.889 mgd 
Notes : - 

Column 4: Estimated per capita demand includes allowance for industrial  use. 
'EZiET: Av. Daily Prod. Rate includes an allowance of 208 for "Unaccounted - Column 7:Well f i e ld  capacity must provide for  maximum daily demand estimated 

above average. 

5.014 mgd 

7.488 mgd 

11.556 mgd 

for" water. 
a t  33$ 
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D. Required Capacity. As noted ea r l i e r ,  t o t a l  demand i n  Mogadiscio must be 
estimated a s  a function of the populatton and the  consumption prof i l e  described 
above. The demand w i l l  be s a t i s f i ed  from ( i )  individual service connections; 
( i i )  stand-pipe; and perhaps ( i i i )  some continued public coneumption from 
vendors. Composite yearly prodiction requirements estimates are :  

1970 3.7 million gallons /day (ggd) 
1975 4.5 m@;d 
1980 5.6 mgd 
1985 6.9 mgd 
1990 8.6 mgd 

The proposed system w i l l  be b u i l t  t o  meet anticipated demand i n  1980. The 
above figures include a 20$ factor  t o  account f o r  system losses.' TP accommodate 
peak e,rstem dem~~nds, the well f i e l d  capacity i a  33% greater  than the  average 
dai ly  prbduction requirements, o r  7.4 mgd i n  1980. Estimated average dai ly  
demand figures a re  summarized i n  Diagram I. 

It i s  anticipated t ha t  the  system w i l l  be operative i n  1971 with a peak 
capacity requirement of 5.0 mi.,d. 

E. Rate Structure 

1. e e s e n t  Price Structure. The present charge fo r  fresh water ranges t o  
$5.33/1000 gallons and $.80/1000 gallons f o r  brackish water. Private e l l s  
ky even charge higher prices. The Mogadiscio water price compares with water 
ra tes  i n  Nairobi a t  $.54/1000; i n  Dar es Salaam a t  $84/1000 gallons f o r  
household. connections and $.70/1000 gallons a t  kiosks; a t  Fort Arch~mbault, 
Chad a t  $.80/1000 gallons; i n  Kano and Iagos, Nigeria a t  $1.40/1000 gallons 
and $1.30/1000 gallons respectively; i n  Monrovia, ,Liberia a t  $1.003/1000 gallons ; 
and i n  most other West African c i t i e s  a t  about $.80/1000 gallons. 
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14 DIAGRAM I 

MOoADISCIO WATER SUPPLY PROJECT 
ESTIMATED SYSTEM DEMANDS 

Estimated Maximum 
Daily System Demand 

Gf hi;;;: Service 
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2. Future Price Structure. A detailed r a t e  s t ructure  study, which was 
beyond the  scope of Hydrotechnic's assignment, w i l l  be needed t o  determine 
water ra tes  f o r  various periods and possibly different  ra tes  fo r  various 
types of services and usage. The r a t e  s t ructure  w i l l  be established bjr the  
AMWA, with assistance by consultants, during f i s c a l  1970. The ra tes  w i l l  
be determined on the basis  of up-to-date construc$ion costs. Nevertheless, 
we have calculated annual net incomes f o r  each year from 1970 t o  1981 on 
the  basis  of a f l a t  water consumption charge of So. 10/1000 gallons 
($1..40/1000 gallons). This ra te  was selected a s  a reasonable f igure f o r  
planning purposes based on assumptions regarding the  rlesign, fAnancing, 
operation, and revenue capabil i ty of the project .  This r a t e  should be low 
enough t o  put water within the f inancia l  reach of everyone who i s  now 
consuming water and w i l l  provide suff ic ient  revenue t o  make the project 
viable. 

F. Primary Benefits. The primary benefi t  from the pyoposed project w i l l  be 
the  revenue accruing t o  the AMWA. Since the construction of the  ne3 water 
supply w i l l  replace the  exist ing system and w i l l  provide potable water 
(previously unavailable), t o t a l  ratheb than incremental revenues were used 
i n  determining the benef i t / cos t  r a t i o .  

Revenues a re  premised on the  posited $1.40/1000 gallons ra te .  That r a t e  
is probably a conservative base on which t o  estimate economic benefi ts  since 
the current charge i s  presently $5.33/1000 gallons t o  low income g roup .  
The $1.40 figure i s  a r e a l i s t i c  f i w n c i a l  f igure,  however, hnd was used f o r  
tha t  reason. The cost stream was calculated on the basis  of a t o t a l  cost f o r  
engineering services a t  $1,614,218, i n i t i a l  cost  f o r  construction services 
a t  $7,824,989. Based on these benefi ts  and cost streams, the present value of 
benefi ts  and costs a re  a s  follows: 

Pre s e nt  Value 

Benefits 
Costs 

Internal  Rate of Return 2/ 14 5$ 

See Annex 111-b 
See Annex 111-c 



A var ie ty  of a l t e r n a t e  schemes were explored by Hydrotechnic during t h e  f i e l d  
invest igat ion.  These schemes a r e  presented i n  Annex V. Since t h e  cos t  and 
f e a s i b i l i t y  of these  schemes a r e  much l e s s  des i rable  than the  present 
proposal, t he  cos t  calculat ions f o r  these  a l t e r n a t e  schemes a r e  not presented. 

G. Secondary Benefits.  One of the  keys t o  the  fu tu re  growth of Mogadiscio 
is  the  a v a i l a b i l i t y  of an adequate water supply, the  lack  of which is 

- - .  

l imi t ing  t h e  indus t r i a l ,  commercial, and r e s i d e n t i a l  developent  of the  c i ty .  
A major problem is the  very poor sani tary  qua l i ty  of the  exis t ing  water system. 

The donkey c a r t s  o r  pr iva te  tank trucks which d i s t r i b u t e  sweet water t o  the  
community a r e  very badly maintained. They a r e  cleaned infrequently, i f  a t  
a l l .  There is  no adequate heal th  inspection o r  control  of the vehicles o r  
of the  people who handle the  water. This water must be boiled and f i l t e r e d  
t o  make it potable, aod t h i s  is not done by most of t h e  community. Because 
of the  high cos t  of sweet water, t he  brackish water is used as  drinking water 
by maEy people. 

A la rge  commaity of persons receive t h e i r  water from the  200 odd wells 
about, the  c i t y .  A l l  of the  wells a r e  open dug wells,  some of which y ie ld  
r!.~n-saline water, bu t  almost a l l  lack sani tary  portect ion . Animals which 
a r e  allowed near the  wells inevitably leave t h e i r  wastes around the  periphery 
of the  wells; the  bucket o r  container which is used t o  d i p  water from the  
well is of ten  res ted  on the  contaminated ground before it i s  lowered i n t o  the  
well again, tkl~is, adding t o  the  pollut ion of the  well. These conditions have 
created a high iiicidence of i n t e s t i n a l  diseases i n  Moghdiscio and they point 
up strongly the  necessi ty f o r  a new, more san i t a ry  water supply. 

The i ~ t a k e  of water by animals is a c  important s o c i a l  and economic fac to r .  
111 t he  City, and especia l ly  i n  the  peripheral  a reas  of Mogadiscio, many 
people own large  number€ of donkeys, goats, camels, c a t t l e ,  and poultry, 
some of which require a s  much water per  day a s  people l i v i n g  under primit ive 
cooditions. I n  recent  years, many people whoformerly l ived as  nomads, 
going from one water hole t o  the  oext,  have moved t o  Mogadiscio and brought 
t h e i r  animals with them. Adequate water a v a i l a b i l i t y  w i l l  g rea t ly  reduce 
the  present annual l ives t3ck and poultry losses and permit increased animal 
weight of s ign i f i can t  economic value. 
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I f  t h i s  project i s  carried through, the  expenditure of construction funds f o r  
labor, food, rent ,  and materials would a l so  temporarily benefi t  the commmt$y 
by increasing employment and by in ject ing much of the employees earnings in to  
the economy. Many industries cannot ex i s t  without an adequate mee t  water 
supply, and st present the establishment or  expansion of such industries is 
out of the question f o r  Mogadiscio. It i s  d i f f i c u l t  t o  judge the volume of 
new loca l  business and new res ident ia l  construction which would develop as  a 
resu l t  of completion of the propos&d water suppl$ project, but $certainly 
the  growth, longevity and economy of the  community would be stimulated. A 

new, larger ,  more sanitary water supply would stimulate industr ia l ,  agricultua 
and res iden t ia l  growth, and help reduce health hazards and expenditures f o r  
health services. 

In  conclusion, it can be asserted t ha t  Mogadiscio requires adequate water 
supply. The growth of the City i s  being limited by lack of suff ic ient  water; 
disease is endemic because of polluted water supplies; and dangerous epidemics 
of water-borne diseases a re  continuously Fmminent. Moreover, economic 
development of the City and i t s  environs i s  greatly hampered by a lack of 
an adequate water supply. Only a new, adequate and sanitary supply of water 
can correct  these conditions. 

He Prof i t ab i l i ty .  Pro Forma income statements f o r  the AMWAare presented i n  
Annex IV-a. It indicates tha t  the system w i l l  become profi table a f t e r  the 
usual f inancia l  d i f f i cu l t i es  i n  the  i n i t i a l  year ' s  operation of most 
enterprises.  The prof i t ab i l i ty  of the  system was based on a hypothetical 
price of $1.40/1000 gallons. Although the water ra te  w i l l  not be s e t  by the 
AMWA u n t i l  a r a t e  study has been completed, the Broject Committee believes 
t ha t  t h i s  r a t e  i s  r e a l i s t i c .  Furthermore, the  Project Committee believes 
t ha t  the  demand curve is re la t ively  i ne l a s t i c  a t  t h i s  price range because 
( i )  Somalia i s  a water shy country and ( i i )  the estimated water r a t e  i s  s t i l l  
only about 114 of the present r a t e  f o r  f resh water. 
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SECTION I V  - TECHNICAL ANALYSIS 

A. Description of project.  The design and construction of a modern water 
u t i l i t y  f o r  the c i t y  of Mogadiscio with an ultimate production capacity 
of 7.4 mgd w i l l  proceed i n  two stages, as follow: 

Stage I - The i n i t i a l  development scheme w i l l  provide f o r  the water 
needs of the c i t y  f o r  a period of about ten  years t o  1980. 

Stage I1 - Design and construction of the second stage w i l l  take 
place i n  the period 1978-1981 and w i l l  provide f o r  the  estimated demand 
of 1990. 

The proposed project  considered f o r  financing by A.I.D. consists  of Stage 
I only. It w i l l  be developed i n  two phases. 

phase A - Phase A w i l l  include: 

a. The establishment of a municipal agency t o  manage and operate t he  
improved u . t i l i ty .  

b. A t r a in ing  program f o r  management personnel. 

c. A hydrologic program i n  the area t o  es tabl ish  well s i t e s  and 
detkrmine aquifer character is t ics .  

d. The design of the  produetion well f a c i l i t i e s ,  procurement of 
equipment and materials and d r i l l i n g  and development of the production wells. 

e. A hydrologic exploration program t o  locate  water reserves f o r  
second stage development. 

f .  !the design of the remaining u t i l i t y  components, preparation of 
drawings, specif icat ions,  bid documents, etc, and t h e  review and analysis 
of constructian bids. 

Phase B - Phase B w i l l  include: - 
a,  Management services during the establishment and i n i t i a l  operations 

of the Agency. 

b. Ins ta l l a t ion  of pumps and con~t ruc t ion  ofproduction well f a c i l i t i e s .  

c. Constructicm of a l l  u t i l i t y  transmission, treatment, and d i s t r ibu t ion  
f a c i l i t i e s .  

d. Supervision of construction by the  design engineering firm. 

e. Training of operating and maintenance personnel. 
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Be Descriation of System. The facilities t o  be designed and con~truot65 
under Strrge I t o  meet the estimated 1980 d ~ a m d s  we 88 followst 

f ' -  
1. Source of Su as Results of the 1964 limited sxplorafory drilliag 

- t h e  i n i t i a l  capacity required can be dlrmZapsd 
I by installation of twelve 500 gallons per minute (gpn) wells in  an arar 
P • north of Baled Road between XM 9 and KM 14, A proposed detai ldl  t a 8 C  
6 dr i l l ing  program w i l l  establish actual w e l l  s i te8  awl detanaina aquifer 

characteristics ,parmetere, desiepl c r i te r ia ,  ate. for f inal  design of #a 
, production and transmission f ac i l i t i e s .  

n 
-LC 2, Raw Water Transmisalon Systems - Final design of Indlvidunl WU 

discharge,piping, collection systems and f ield t r ~ r a a i s s l o n  linae tx, 
Mogadiscio w i l l  be based on the result8 of the detailad t a r t  driiU3.q 

r , program. The preliminary design indicates tha t  appraxhtaty 19,700 C"f 
of 12" diameter well f i e l d  piping and appmxhat al.y 36,000 Ct 

11,OOOm) of 24" diameter transmission line (along Balm! POld) Yill lm 
required. 

3. Treatment Facili t iaa - Raw water f r a a  Ule WBU f'ietd v u l  ~b(ft l1re 
only chlorination before delivery t o  final cunmnaara. ma trsrtmwnt, 
f ac i l i t y  w i l l  consist of chlorine feeding and makaurw a q u t ~ e n t ,  sktoche 
cylinder handling cquipncnt, a didsel ganarating par~r narrcs nn6 mh'll.cbB 
control equipnent a l l  contained in a aacure, limited nccann baril41mg. 
Diesel stcrage tanka, chlorine cylinder unlonbtnq an4 hnrrbllng squrlpwnt 
and storage arc* 3 wi l l  be located near tka b u i l d l q  snd tkre t,rtfm feo l l l ty  

C enclosed with a protective fence, 

b. Storage - The tranmniaoion l ine fm the wll li@#tl w i l l  tr?mtnats 
a t  a 5.3 million gallon reaervair near rJJ 3 on the tCntea Rmd. Pimat 
deeign of the production i ac i l i t i aa  and the rsaultn sf ( f )  b@Ui#H dm& 
studies within the c i t y  (&) aurveye and t r a i l  Inymto wLM. 4eberwtm tbe 
requirements for  dfatributlon storega. IPa apaoiflc protslnlon wil 
made for  distribution atarags in  tks IIydrotacRnie pmllntfWQ dea1m. 

5. Dietribution Syrrbgn - Tka dlntrlbutlm network w i l l  conntst s t  efrprslriw 
mately 360,000 feat  (9$,00an) o t  burled malnti r q h g  fm 6" to SL4' In 
diameter. An en tha tad  6000 acsrvicrr ccmnaoblonn, fbul?W~ rml 6 
vendor watering polnta w i l l  ba installed inltinn).. 



C. 
br b m w b  
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A careful  review of a l l  material  concerning the project by A.I.D. Eng'-- rueera 
shows t ha t  the cost estimate fo r  the  project provides a reasonably firm 
estimate of cost t o  the  U.S. f o r  the  envisioned work t o  be financed. Review 
has a l so  indicated t ha t  a l l  s ignificant  technical problems have had adequate 
planning. 

A benefit/cost r a t i o  fo r  the  en t i re  project has been computed i n  accordance 
with the requirements s e t  fo r th  i n  Senate Document 97. The benefit/cost 
r a t i o  (discoutted a t  10%) f o r  the  project  is 1.8 t o  1. Accordingly, the  
project  meets the technical requirements of Section 611 of the  FAA of 1961. 

SECTION V - FINANCLAL ANALYSIS 

A. Financial Requirements. The financial  requirements f o r  Phases A and B of 
the  project ,  t o  be financed under the  proposed loan axe as  follows: 

PHASE ~ ( ~ e s i g n )  
Engi~eer ing  Design 
Contingency * 
Sub-fotal. 

U.S. Costs Local Costs Total 
$0 $ 26,000 

54 400 
T-TeG 

Hydrogeological Test 
Dri l l ing acd Development $ 887,500 $ 185,000 $ 1,072,500 

Contingency 
Sub-Total 

Sub-Total Phase A 
Escalation 546 * 65 133 11 735 76 868 

Estimated Total Cost Phase A $1,367;783 (8546) 46,435 (15%) '-ti 

PHASE ~ ( ~ o n s t r u c t i o n ,  
Management,  raining ) 

Construction of Water Supply 
and Distribution .Fac i l i t i e s  
Contingency 
Sut -T3tal 

Resident Engineering Staff  
Cont ingeocy 
Sub-Total 

Management Consultant 
services & Training 
Contingency 
Sub-Total 

Sub-Total Phase B 
Eecalation 5% 

Estimated Total Cost Phase B 
Estimated Total Cost Stage I 
3. Contingercy included 
** Escalation accounted f o r  



UNCLASSIFIED 

B. Financial Plan. As a r e s u l t  of discussion of the  projec t  a t  the DFRC 
meeting of September 21, 1964 A.I.D. agreed t h a t  the  GSR contribution t o  
the  projec t  would be only 1 0 k o f  the  t o t a l  costs  i n  recognition of the 
Somali budgetary si tuat ion.  On t h i s  bas is  the  f inanc ia l  plan f o r  
engineering and construction of the  new water system would be a s  follows: 

Foreign Exchange 1 Local Cost Total - 
A.I.D. $6,806,694(80$) 
AMWA 

$1,6889593 ( 20$) $8,495,287(90$) 
943,920 (loo?) 943,920(10$) 

I n  addition t o  the loan, A. I .D.  i s  planning t o  finance under a grant the 
services during the AMWA1s i n i t i a l  years of operation of a U.S. management 
consultant t o  advise and a s s i s t  the  Somalis i n  running the  ~ystem.  The 
grant  funds are expected t o  cover the  services of a top-level adviser t o  the 
Technical Adviser, Audit Board and warehouse operation. Total cost  estimates 
of the  grant are $650,000 over a three-year period. These services w i l l  be 
converted t o  loan financing a s  soon as the new system begins t o  generate 
su f f i c ien t  cash t o  finance these services. 

C. Other Sources of Financing. Ex-Im Bank clearance f o r  t h i s  projec t  was 
received October'6, 1964. During the  period when t h i s  projec t  was f i rst  
being considered f o r  financing by A.I.D., other donors here a l so  undertaking 
a major ro le  i n  ass i s t ing  Somalia. I t a l y  mtl Great Br i t a in  have provided 
substant ia l  assistance t o  Somalia bbth f o r  budgetary and balance of payments 
reasons i n  t h e i r  respective ro les  as  the  former metropole. Since 1960 I t a l y  
has provided Somalia with the  t o t a l  of $65 million i n  grants  and another 
$25 mil l ion i n  loans. Great Br i t a in  has provided about $13 mil l ion i n  grants. 
The Federal Republic of Germany has financed $11 mill ion i n  grants  and about 
$10 mil l ion i n  loans since Somalia became independent. The EEC has a l so  
provided substant ia l  assistance f o r  Somalia amounting t o  about $27 mil l ion 
since 1960. Because other donors have undertaken on a b i l a t e r a l  bas i s  most 
of the  other assistance projec ts ,  A.I .D.  has always been considered a s  the 
source of financing f o r  t h i s  project .  

D. Prospects f o r  Repayment 

1. - AMWA. The AMWA w i l l  have favorable debt repayment prospects a f t e r  
t h e  i n i t i a l  years of operation. Annex I V  gives the  d e t a i l s  of debt servicing 
by the AMWA. It should be noted t h a t  i n  the  i n i t i a l  years the  system w i l l  
not generate suff ic ient  cash t o  meet pr incipal  and i n t e r e s t  payments. To 
t h a t  end, a five-year grace period i s  included. The GSR w i l l  permit 
cap i t a l i za t ion  of i n t e r e s t  during t h a t  period. 
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2. GSR - A.I.D. Since independence i n  1960, the  GSR has experienced 
continued budgetary d e f i c i t s  which have been covered by foreign budgetary 
a id .  Although these d e f i c i t s  w i l l  l i k e l y  continue i n  the  near fu ture ,  the  
Government has recently made serious e f f o r t s  t o  eliminate them by introduc- 
ing new taxes, improving i t s  budget procedures and i n s t i t u t i n g  g rea te r  
cont ro l  over expenditures. The t rend of these  d e f i c i t s  has been going 
s t ead i ly  downward over the  pas t  f i v e  years  having declined from $7.2 mi l l ion  
i n  1963 t o  an estimated $3.4 mi l l ion  f o r  1967 and from 34% t o  9% of revenues 
during the  same period. Foreign budgetary aid t o  cover the  1967 d e f i c i t  i s  
expected t o  be received from I t a l y .  

Somaiia's balance of payments was brought close t o  equilibrium i n  
1966 f o r  the  f i r s t  time since dependence. A modest surplus i s  expected 
i n  1967 due chief ly  t o  the  marked improvement of the  trade balance. The 
continued GSR policy of r e s t r i c t i n g  import demand along with s t ead i ly  r i s i n g  
exports of ag r i cu l tu ra l  products and l ives tock has resulted i n  achieving a 
near t r ade  equilibrium i n  1966, a s igni f icant  reversal  of the  $33 mil l ion  
d e f i c i t  experienced i n  1964. 

As of mid-1966, the GSR had obtained loan a id  c red i t  commitments 
with foreign donors i n  the  amount of $134 mil l ion,  mostly a t  low i n t e r e s t  
r a t e s  with repayment terms i n  excess of t en  years. The amount on which 
i n t e r e s t  and pr inc ipal  payments a re  current ly  due was $35 mi l l ion  as  of 
Apri l  30, 1966. Debt service payments amount t o  $1 mill ion i n  1966 and 
about $1.3 mil l ion f o r  1967. These payments amount t o  l e s s  than 54'0 of 
export earnings and recurrent annual budget revenues which i s  well within 
the  commonly accepted in ternat ional  guidelines. 

Somalia has had stand-by agreements with the  IMF since 1964. Under 
the  current  agreement f o r  $2.8 mi l l ion  which expired on January 18, 1967, 
l e s s  than $1 mill ion was drawn down i n  March. A new one-year arrangement 
f o r  $5 mi l l ion  has been approved by the  IMF t o  "provide a secondary l i n e  of 
reserves immediately available t o  the  au thor i t i e s  i n  the  event of temporary 
foreign payments d i f f i cu l t i e s" .  

Somalia continues t o  follow a conservative monetary policy i n  accordance 
with the  provisions i n  i t s  cons t i tu t ion  and the  recammendations of t h e  IMF. 
The most recent measures the  GSR has taken t o  strengthen i t s  in te rna l  and 
e x t e ~ n a l  f inanc ia l  s i tua t ion  and balance of payments are  expected t o  be 
continued, and assuming the amount of foreign debt does not r i s e  too rapidly 
i n  the  fu ture ,  the  prospects f o r  the  repayment of t h i s  loan a re  considered 
reasonable. 
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VI. EFFECTS 3 N  U.S. BALANCE OF PAYMENW 

A. Effects on the  U.S. Economy. The goods and services t o  be financed 
under t h e  loan w i l l  a s s i s t  t h e  U.S. economy by financin ad i t i o n a l  exports 
from the  U.S. t o  the  Somali Republi of approximately M i l l i o n  i n  d i r e c t  
projec t  items and approximately & of general comodi t ies  and re la t ed  
services under the  Special Le t t e r  of Credit (SLC) arrangement. None of these 
exports would otherwise take place without A.I.D. f inancing of t h i s  project .  
Although the  U.S. balance of t rade  with the  Somali Republic i s  pos i t ive ,  
normal bommercial Somal'i ,imports-from the  U.S.'are negligible.  

UNITED STATES FOREIGN TRADE WITH MOGADISCIO 1965/66* 
( I n  mil l ions of U.S. Dollars) 

1965  mount 1966 Amount 

U.S. Exports t 2.7 mi l l ion  
U.S. Imports .6 mi l l ion  t 1.9 mi l l ion  

.6 mi l l ion  

*Overseas Business Reports, March 1967, Department of Commerce 

The financing of loca l  cos ts  i n  the  Somali Republic under the  SLC arrange- 
ment has not worked out well. The Somali Government has encountered 
d i f f i c u l t i e s  i n  u t i l i z i n g  the  SLC balances deposited i n  i t s  name i n  New York 
since Somalia's n o h a l  commercial import requirements from the  U.S. a r e  qui te  
minimal. Only 10% of the  balances b u i l t  up since mid-1965 has been drawn 
down t o  date. After a s e r i e s  of temporary one and two-month extensions of 
the  SLC arrangement, a serious study of the  problem was undertaken by the 
GSR i n  mid-February. The GSR understood t h a t  the SLC arrangement must be 
used i f  there  was t o  b,e any U.S. financing of l o c a l  costs .  After extended 
serious del iberat ions the  Somali Government agreed on Apri l  30, 1967 t o  a 
long-term indef in i t e  extension of the  SLC agreement and indicated i t s  
preparedness t o  take the  necessary measures t o  redi rec t  a port ion of i t s  
importitrade from t r a d i t i o n a l  suppl iers  t o  the  U.S. t o  draw down the  SLC 
balances. It i s  c lea r  t h a t  any l o c a l  cost  financing through the  SLC w i l l  
r e s u l t  i n  a ne t  increase i n  U.S. exports t o  Somalia. This plus the  f a c t  of 
the  long-term firm U.S. commitment t o  the project  i s  the  bas i s  f o r  t h e  proposed 
l e v e l  of loca l  cost  financing. 

A recent  l e t t e r  from the  Minister  of Planning, Somali Republic, however, 
indica tes  t h a t  the  GSR intends t o  import from the  United S t a t e s  a minimum 
of 30% of t h e i r  t o t a l  imports of c iga re t t e s  and up t o  $713,000 worth of r i c e  
imports a year t o  u t i l i z e  SLC balances. It is c l e a r  t h a t  the  SLC, then, 
may have a benef ic ia l  e f fec t ,  redi rec t ing  elements of Somali t r ade  t o  the  
U.S. 
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B. Impact on U.S. Business. This loan does not conflict  with any U.S. 
business interest .  To the contrary; the loan w i l l  a s s i s t  tile U.S. economy 
by financing approximately $6.8 million i n  U.S. procurement of goods and 
services. 

C. Effect on Private Enterprise. This loan i s  direct ly  related t o  the 
encouragement of private enterprise. Although the borrower i s  a public 
water u t i l i t y ,  i t s  function w i l l  fos ter  private enterprise by providing 
water a t  reasonable terms. With limited industrial ization i n  Smal i ,  
such infrastructure i s  a prerequisite t o  establishing a strong private 
sector i n  the  economy. In  additon, a l l  procurement w i l l  be from private 
sources i n  the United States. 
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. ANNnr.1 
AID - DLC-P-569 

(Development Loan Fund) 

FAA 8.102. Precautions t h a t  have been o r  a re  being taken t o  assure t ha t  
loan proceeds are not diverted t o  short-term emergency purposes (such as  
budgetary, balance of payments, o r  mili tary purposes) o r  any other purpose 
not essen t ia l  t o  the country1 s long-range economic development. W i l l  be 
c ~ v e r e d  i n  Loan Agreement by limiting use of loan funds t o  t h i s  project, 

F.4A 8,102, Information on measures taken t o  u t i l i z e  U.S. Government excess 
personal property i n  l i e u  of procurement of new items.Loan Agreement wi l l  
require purchase of .U.S. excess property t o  extent sui table  items available. 

FAA g.102. Informstion whether the country permits o r  f a i l s  t o  take 
adequate measures t o  prevent the damage o r  destruction by mob action of 
U. SO property. No such s i tua t ion  i s  known t o  exist .  

FAA 8,20l(b). Manner i n  which loan w i l l  promote co~n t ry ' s  economic develop- 
ment, emphasizing help fo r  long-range plans and programs designed t o  develop 
economic resources and increase productive capacities. Section 111-G. 

FAA 3.201(b)(l). Information and conclusion on ava i lab i l i ty  of financing 
from other free-world sources, including private sources within the United 
Sta tes  8 Section V-C. 

FAA 8.201(b)(2). Information and conclusion on ac t iv i ty ' s  econoxic and 
technical  soundness, including the capacity of the recipient  country t o  re- 
pay the  loan a t  a reasonable ra te  of in teres t .  section 111, F, G; Section 
I V ,  F; Section V, D. 

FAA 5.201 (b  j (3) . Infor-nation and conclusion on existence of reasonable 
promise ac t i v i t y  w i l l  contribute t o  developmint of economic resources o r  
increase of productive capacities. Section 111, G; Section VI, C. 

FAA 5.201(b) ( 4 ) .  Informtion and conclusion on ac t i v i t y l s  'relationship t o  
other development ac t iv i t i es ,  and i ts contri.bution t o  realizable long- 
range objectives. Section 111, C, G. 

The following abbreviations are used: 
FAA - Foreign Assistance Act of 1961, as  amended by the Foreign Assisttilice 

Act of 1966. 
' App. - Foreign Assistance and Related Agencies Appropriations Act, 1967. 



9, FAA kl.201(b)(5), Country's self-hoip measures, including i n s t i t u t i on  of 
Foreign Assistance. Act investment guaranty programs. Section V-Be An 
investment guaranty agreement was signed January 8, 1964. 

10, FAA @.201(b) (6). Information and conaluslon on possible e f f ec t s  on U.S. 
econoqr, with specia l  referenoe t o  areas of substant ia l  labor  surplus. 
Section VI. 

11. FAA §.201(b)(7). Information and conclusion on the degree t o  which the 
country is making progress toward respect f o r . t h e  rule of law, freedom of 
expression and of the press, and recognition of the importance of individual 
freedom in i t i a t i ve ,  and private enterprise.Somalia has a multi-party Parlia- 
ment which functions along consti tut ional  l ines .  Since independence remarkable g ~ $ ) ~ ~ $ & T & p ~ ~  demonstrated which has encouraged grivate enterprise, freedom 

12. F.4A .201 b 8 Information and conclusion on the degree t o  which the 
country is taking s teps  t o  improve its climate f o r  private investment. Smal ia  
has encouraged free enterprise through the development section of Credito Somalo 
and has a l so  t r i e d  t o  encourage foreign investment. 

13. FAA 8.201(b) (9) .  Information and conclusion on whether o r  not the a c t i v i t y  
t o  be finariced w i l l  contribute t o  the achievement of self-sustaining grodh .  
Section I11 F, G and H. 

14. FAA Be201(b), Information and conclusion on reasonalbe prospects of re- 
p a p n t .  section V-D. 

15. FAA 8.201(b). Information on appl icabi l i ty  of the ten country ceiling. 
Somalia was included i n  the President's Determination of January 5,' 1967. 

16, FAA 13.201(d). Information and conclusion on l ega l i t y  (under laws of the 
country and the U.S.) and reasonableness of lending and relending terms. Loan 

Agreement w i l l  require opinion of chief l ega l  off icer  of GSR t ha t  Agreement i s  
ggl&#, loan on sof tes t  terns,  and h e x  I V  demonstrates f inancia l  a b i l i t y  AMWA t o  

17. FKA 8.201(e) . Information and honclusion on ava i lab i l i ty  of an application 
together with suf f ic ien t  information and assurances t o  indicate reasonably 
t ha t  funds w i l l  be used i n  an econoinically and technically sound manner. Section 
111 F, G and IV-F. Application received and provision of consultants ensures 
proper development of water system. 

18. FAA %.201(f). I f  a project, information 'and conclusion whether it w i l l  
promote the economic development of the requesting country, taking i n to  
account the country's human and material resource requirements and the re- 
la t ionship  between the ultimate objectives of the project and the country's 
overall  econonic development. Section 111-G. 

19. FAA §,201(f), If a project, information and conclusion whether it specifi- 
ca l ly  provides f o r  appropriate part icipation by private enterprise. Section 

I V ,  B and C. 

20. FAA &202(a). Total amount of money under loan whioh is going d i r ec t l y  to 
private enterprise,  is going t o  intermediate o r ed i t  ins t i tu t ions  o r  o ther  
borrowers f o r  use by private enterprise,  is being used t o  finan08 imports 



from pr ivate  souqaes, o r  is otherwise being.used t o  finance procuremnta 
from pr ivate  sowaes.  Section V-A and VI-B and C. Totaf' loan . w i l l  be used 

. t o  finance p r o c u r a e n t  frm pr ivate  sources. 
31. F A A  3.281, ~ x t e n ' t  t o  which fhe loan w i l l  contr ibute t o  t h e  object ive of 

assuring maximum par t ic ipa t ion  i n  the'  t a sk  of economic development on the  
p a r t  of the people of the developing countr ies ,  through the  encouragement 
of democratic 'private and l o c a l  governmental ins t i tu t ions .  NO apparent 
r e l a t ion  t o  t h i s  concept. 

22 , F A A  0.641 (a)  . Information and conclusions whether loan w i l l  encourags ' 
e f f o r t s  of the  country to: (a) increase tho flow. of in ternat ional  t rade;  
(b) f o s t e r  pr iva te  i n i t i a t i v e  and competitil;;.; (c) encourage development 
and use of cooperatives, c r e d i t  unions, and savings and loan associa+,ions; 
(d) discourage monopolistic prac t ices ;  (e ) improve technical  e f f i c i ency  of 
industry, agr icul ture ,  and commerce; ( f )  strengthen f r e e  labor  unions. with 
regard t o  (a) ,  (b) and (e)  see Sections 111, G and VI, C. T h k e  appears t o  

d 
- - 

im a c t  on. (c) ,  (d  and ( f ) .  
be? .%%\. Pnformation an conclusion on how the  loan w i l l  encourage U.S: 23. E_A 8 
private,  t rade  and investment abroad, and how it w i l l  encourage  private-^. S. 
pa r t i c ipa t ion  i n  foreign ass is tance  programs (including use of pr iva te  
t rade  channels and the services  of U.S. private enterpr ise) .  sec t ion  VI. 

. F A A  3.601 (d) . Conclusion and supporting information on compliance with the  
Congressional policy t h a t  engineering and professional services of U.S. 
firms and t h e i r  a f f i l i a t e s  a re  t o  be used i n  connection with c a p i t a l  projac ts  
t o  the maximum extent  cons is tent  with the nat ions1 i n t e r e s t . .  U.S. engineerirg 
and management firms w i l l  be ftnanced~.under the  loan. 

25. F A A  5.602. Information and conclusions whether loan w i l l  permit American 
small. t ~ s i n e s s  t o  pdr t ic ipa te  equitably i n  the  furnishing of goods and 
services  financed by it. Section VI. The Loan ~greement  w i l l  provide f o r  
t h i s  fur ther .  

26, §.604(a) : ADD. €I ,108, Compliance with r e s t r i c t i o n  of commodity procure- 
ment t o  U.S. except a s  otherwise determined by the President and subjec t  t o  
s t a t u t o r y  report ing requirements. Procurement w i l l  be. U. S. o r  S m a l l  - 
Republic. 

27. F A A  fi.604(b). Compliance with bulk commodity procurement r e s t r i c t i o n  t o  
pr ices  no higher than the  market price prevail ing i n  the U.S. a t  time of 
purchase. Not applicable 

28. F A A  §.604(d). Compliance with requirement t h a t  marine in-surance be purchased 
on commodities if  the pa r t i c ipa t ing  country discriminates, and t h a t  
insurance be placed i n  the  U.S. To be covered 'in Loan Agreement. 



2qP FAA 8.611(a) (11, Information and conslusion on a v a i l a b i ~ t i ~  of engineering, 
f inancial ,  and other plans necessary t o  carry  out the assistance and of a 
reasonably firm ebtimate of the ooet of the assiatance t o  the United States. 
Section IV-F. 

30. FAA &I .611 (a) (2). Necerjsary l eg i s la t ive  action required within recipient  
country and basis for  reasonable anticipation such' action w i l l  be completed 
i n  time t o  permit orderly accomplishment of purposes of l~an.~nactment  of 
legis la t ion necessary t o  establishment of the  AMWA w i l l  be on a vre-conation 

t ion  project  o r  program, information and conclusion on a benefit-cost com- 
putation, Section 111-F and Annex V. 

32. FAA §.611(c). .Compliance with requirement t ha t  contracts f o r  construction 
be l e t  on competi'tive basis t o  maxiram extent  practicable, To be covered 
i n  Loan Agreement. 

33. F A A  B.612fb) ; §b36(h), Appropriate s teps  t ha t  have been taken t o  assure 
tha t ,  t o  the maximum extent  possible, the country is  contributing l oca l  
currencies t o  meet.the cost  of contractural  and other services and foreign 
currencies owned by the U.S. are u t i l i zed  t o  m e t  the cost  of contractual  
and other services. Section V-B. There are no excess foreign currencies, 

34. FAA 5.619. Compliance with requirement t ha t  assistance t o  newly independent 
countries be furnished through mul t i la tera l  organizations o r  pians t o  maxi- 
mum extent  appropriate. See Section V-C, AID financingifor t h i s  project  
i s  considered approp'riate. 

3 5 .  FAA §.620(a) ; App, § .167(a) ; ADP. §.107(b), Compliance with prohibitions 
against  assistance t o  Cuba and any country (a) which furnishes assistance t o  
Cuba o r  f a i l ed  t o  take appropriate steps by February U, 1964, t o  prevent 
ships or  a i r c r a f t  under i t s  reg i s t ry  from carrying equipmsnt, materials, o r  
supplies from o r  t o  Cuba; o r  (b) which s e l l s ,  furnishes, or  permits any 
ships under i t s  regis t ry  from carrying items of primary s t ra teg ic  s i gn i f i -  
cance, o r  items of economic assistance. m e  GSR i s  not t o  be in. 
violat ion of these provisions. 

36? FAA 8.620(b). I f  assistants t o  the government of a country, existence of 
determination it is not controlled by the international  Gomumist movement. 
Determination has been made. 

37. FAA 8.620(c), I f  assistance t o  the government of a country, existence of 
indebtedness t o  a U.S. c i t i z en  f o r  goods. o r  services furnished o r  ordered 
where such c i t i z en  has exhausted available l ega l  remedies o r  where the debt 
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is not denied o r  contested by such government o r  the indebtedness a r i s e s  
undor an uncondit$onal guaranty of payment given by suc)i:government. 

NO such situation. ' . is knam t o  exist .  

38. FAA 6.620(d), If assistance f o r  any productive enterprise which w i l l  com- 
pete with U.S. enterprise,  existence of agreement by the recipient  country 
t o  prevent export t o  the U.S. of more than 20% of the  enterprieeIs annual 
production during the l i f e  of the loan. N& applicable, 

39. F.44 3.620(e)(l),  If assistance t o  the governmnt of a country, extent  t a  
which it (including government agsncies o r  subdivisions) has, a f t e r  January 
1, 1962, taken steps t o  repudiate o r  nu l l i f y  contracts o r  taken any act ion 
which has the e f f ec t  of nationalizing, expropriating, or  otherwise se iz ing 
ownership o r  con'trol of 'property of U.S. c i t i zens  o r  en t i t i e s  beneficial ly 
owned by them without taking appropriate steps t o  discharge its obligations, 
No such s i tuat ion i s  known t o  exis t .  . 

40. FAA 8.620 ( f )  ; ADD. g .  109. Compliance with prohibitions against assistance t o  
any Chmmunist GSR i s  not considered a Communist country. 

4 .  FAA 8.620 ( E )  . Compliance with prohibition against  use of assistance t o  
compensate owners fo r  expropriated or  nationalized property. Loan Agreement 

w i l l  l imi t  the use of funds t o  t h i s  project. 

42. FAA § .620(h) . Compliance with regulations and procedures adopted t o  in- 
sure against  use of assistance i n  a manner which, contrary t o  the  best  in-  
t e r e s t s  of the U.S., promotes o r  a s s i s t s  the foreign aid projects o r  
a c t i v i t i e s  of the Communist-bloc countries. W i l l  be covered i n  the  Loan 

Agreement and Implementing Documents. 

43. FAA 5.620(i); Existence of determination t ha t  the country is engaging i n  
o r  preparing f o r  aggressive mili tary efforts .  No such determination i s  
i n  existence. 

4.4. FAA 8.620(i). Information on representation of the country a t  any in te r -  
national  conference when t ha t  representation includes the planning of ac t iv i -  
t i e s  involving insurrection or  subversion against  the U.S. o r  countries 
recsiving assistance* The GSR i s  not known t o  have been so represented. 

45. FAA 8.620 ( i) . Indonesia res t r i c t ion .  Not applicable. 

46. FAA § .620 (k) . If construction of productive enterprise where aggregate 
value of assistance t o  be furnished by U.S. w i l l  exceed $100 million, 
ident i f ica t ion of s ta tutory authority.  it applicable, 
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4 .  gqpsidsration which' has been given t o  dewin aesistance 
t o  the government' of a oountry whiah a f t e r  Deasmber 31,' 19 d , h.8 f a i l ed  t o  
i n s t i t u t e  the investment guaranty program fo r  the specific r i sks  of incon- 
v e r t i b i l i t y  and expropriation or  confiscation. Not applicable since an 
investment guaranty was previously inst i tuted i n  Somalia. 

- -  - 

48. FAA 6.620(n): 07(b): A ~ ~ g . 1 1 6 ,  Compliance with .prohibitions against 
ass i s  tance t o  w , e s .  which t r a f f i c ,  ,or- -gr&.t....t raf f.icking. with North 
Vietnam. GSR i s  not belielied t o  be i n  violation of these provisions. 

49. mL I f  country has seized, or  imposed any penalty o r  sanction 
against, any U.S. f ishing vessel on account of i ts fishing ac t iv i t i e s  i n  
international waters, information on the considebation which has been given 
t o  excluding the country from assistance. No such si tuation i s  known 
t o  exist.  

50. FAA 8,620(p) ; ADD. 8.117. U.A.R. res t r ic t ion.  Not applicable, 

51. FAA 8,620(a), Existence of default  under any Foreign Aseistance Act loan 
t o  the country . p e  GSR i s  not i n  default .under any FAA loan. 

52. APP. 3.102. Compliance with requirement t ha t  payments i n  excess of $25,800 
f o r  architectural  and engineering services on any one project be reported t o  
Congress. Such reports w i l l  be made. 

53. App. a.104. Conplia3,ce with bar against funds t o  pay pensions, etc., f o r  
mili tary Personnel. Loan Agreement w i l l  l imit  use of f'unds t o  t h i s  
project. 

54. App. 8.106. I f  country attempts t o  create dist inctions because of t h e i r  race 
or  religion among Americans i n  granting personal o r  commercial accees o r  
other r ights  otherwise available t o  U.S. c i t izens  generally, a p p l i c a t i o ~  
which w i l l  be made i n  negotiations of contrary principles as expressed by 
Congress. No such dist inctions are known t o  exist .  

5 5 ,  ADD 5,111, Compliance with existing. requirements f o r  security clearance of 
personnel. Wi l lbe  covered i n  Loan Agreement and 'Implementing 
Documents. 

56. D. 5. llL Compliance with requirement for  approval of contractors and con- 
%act terms f o r  cap i ta l  projects. W i l l  be covered i n  Loan Agreement and 
Implementing Documents. 

57. APP. 3.114. Compliance with bar against uqe of funds t o  pay aseeeementa, 
etc., of U.N. member. Loan Agreement w i l l  l imi t  use of funds to t h i s  
project. 



58. ADD. 8.115, Compliance with regulation8 on ernploymtnt gf U.S. and loor l  
personnel f o r  furlds obligated a f t e r  April 30, 1964, (R$tulation 7). 
W i l l  be covered.:%n Loan Agreement and Implementing Documents. 

39. Bpp, 0.118, Vietnam iron and s t e e l  res t r io t ions .  ~ o t  applicable. 

60. ADD. €i ,401, Compliance with bar againt uae of fund8 f o r  publicity o r  pro- 
paganda pu rp~ses  within U.S. not heretofore authorized by Congreee. 
Loan Agreement w i l l  limit use of f'unda t o  th ia  project. 
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UNcLASsfFm 
AID/~IC/P- 569 
h e x  111(a), page 1 of 3 

r n A L  COSTS 
(us $ ) 

FOl3EIGN EXCHANGE 
(us $) 

PHASE A EZGINEZZUNG DESIGN 

1. Eydro~eological Test Drill ing 
a .  Mobilization Test Drill ing and Support Equipnent 
b.  Procurement Materials, Supplies, Construction Equipnent 
c. Drill ing and Testing Exploratory Wells ( 4 0 )  
d. Dri l l ing and Developing Production Wells (12) 
e . Engineering Design and Supervision 

Estimated Cost 
Contingency 104 
Total Estimated Cost 

2. Studies, Engineering Design 
a. Field Surveys 4 men - 3 months 
b. Local Labor - Transport - Materials, e tc .  
c. Office Design and Plans, specifications, bid 

documents, 100 mal; months @ $2600/MM 

Estimated Cost 
Contingency 20$ 
Total Estimated Cost 

Estimated Ccst Phase A 
Escalation 55 u+ 
Total Estimated Cost h s e  A 



uNCLA;jSIFIED 
ANNEX 111(a), page 2 of 3 

FOREIGN MCHANGI?, 
(us $1 

LOCAL COSTS 
$ 1  

PHASE B CONSTRUCTION, MANAGl3ENT; TMINING 

3 .  Construction of Water Supply and Distribution Facilities 
a. Mobilization IS 

Procurement and Installat ion of Pumping Equipnent 
Armp. houses, comglete with Mechanicel, Technical 
Piping Meter 
Wellfield Piping to Transmission Line 
Transmiss ion Line 
Distribution Storage Facilities 
Treatment Facilities 
Distribution System Piping 
(6"# - 24"#) 
Vendor Water Points 
Public Fountains 
Service Connections 

Estimated Cost 
Contingency 10s 
Total Estimated Cost 

4. Other Project Requirements 
a. Mobile Construction and Service Equipment 
b. Operational Facilities and Laboratory 
c. Equipnent Maintenance Shops 

Estimated Cost 
Contingency 2 6  
Total Estimated Cost 



UNCLASSIFIED 
ANmx 111(a), page 3 of 3 

5. Resident Engineering Staff 
a. Resident ngineer Manager (24 man months) 
b . Resident ngineers (2) -40 A n  months 

Estimated Cost 
Contingency 20% 
Total Estimated Cost 

6. Management Consultant Services * 
a. Project Manager 18 months @ $5,000 
b. Engineering Adviser 18 months @ $4,167 
c . Fiscal Adviser 24 months @ $4,167 
d. Oper./hlaint. Adviser 24 months @ $4,167 
e. Misc. Special Consultants IS 

Estimated Cost 
Contingency 10$ 
Total Estimated Cost 

7. Traininq * 
US. Training Program Somali Tech. 

FOFEIGN EXCHANGE LX)CAL COSB TOTAL COST 
(us$) (us $) Akw- 

184,000 48, ooo 232,000 
36 800 

$zz$m 
0 600 46 400 

$* 

Estimated Cost Phase B $5,179,915 $2,272,455 $7,452,370 
Escalation 5$ * 258,996 113,623 372,619 
Total Estimated Cost Phase B 
Total Estimated Cost Stage I $m% 

*Financing provided under the loan for management services and U.S. training is to cover requirements 
for the period July 1971 to July 1973 (FY 72-73). Fmds for these services peior to July 1971 will be 
covered by grant financing. 

we An estimated 5$ escalation in general price levels has occurred since the May 1966 date of the cost estimate. 



T o t a l  C o s t s  
1967 

P r e s e n t  Value 
Cost a t  6% 

MO~AD ISCIO WATER SUPPLY 

Benef i t-Cost Ana lys i s  

UNCIASS IFIED 
ANNEX I II(b) 
Page 1 oE 2 
A ID-DLC/P- 569 

Presen t  Value 
a t  109. -- 

35.420 
46,848 
69,212 

248,050 
12,600 
26.000 

986,265 
2.164.341 
3,407.208 

758,144 
332,192 
107.247 
25,657 
23,325 

P r e s e n t  Value T o t a l  BeneEits  2/ P r e s e n t  Value P r e s e n t  Vaule Present V d w  
a t  12% 1967 a t  69. a t  10% a t  12% 

38,764 
50,336 
73,008 

257,070 
17,920 
26,000 

968,249 
7,087,848 
3,227,922 

205,424 
286,555 
96,258 
22,617 
20,996 

UNCLASSIFIED 



UNCLASSIFIED 
ANNEX III(b) 
Page 2 of 2 

1/ Costs here include prior AID grants, Municipality of Mogadiscio internal expenses - 
for new vaterworks 1967-197 1, engineering, construction and consultant services. 

2/ Benefits are calculated at 1007. collection rate to reflect economic benefits more - 
accurately. The 807. rate is used in the financial analysis to reflect a more 
accurate financial position. 

3/ Calculated on annuity basis. - 
Benefit/Cost Ratia 

UNCLASSIFIED 





UNCLASSIFIED 
ANNEX I V  (a) 
AID-DLC/P- 569 

Pb~adiscis Water Supply 
AbWA - Actual and Projected Re\*enues and Expenditures - 1971-1981 

Average Daily Consumption 
Annual Consumption 

RNES'ES ASD EXPESD ITURES 

Total Sales 
Less: Collection Losses 2/ 
Cross Operating S c r m e  

Less: Operating. Mmini~trative & 
Maintenance Expenses - 

Depreciation 41 
Franchise Tax 21 
Total Operating Expenses 

N?T OFTRXTISG REVENL'E 
Less: Interest 6/ 

NET OPERATIX RETURN $(l84808) $ 60612 $ 1667.47 $ 551192 398107 $ 522501 $ 595997 $664378 $734594 $ 798110 $ 808199 

1. Source: Table 11. Section 111. above 
2. A collection rate of 80' is assumed. 
3. As estimated in Hydrotechnic Report 1963; Expenses per 1968-1970 will be absorbed by the existing system. 
4. Depreciation has been calculated at different ratcs for& iif ferentitems to derive the a s s m d  figure. 
5. The draft Resolution for A% provides for a Franchise Tax of 2i7. premised on Aggregate Initial Capital.pa:m5le to the Ftunicipality. 
6. interest for the period 1968-1970 has been capitalized to placetntal financial responsibility with the new vater agency. 

UNCUSS IFIED 



UNCLASSIFIED 
ANNEX IV-(b) 

SrnCE OF NNDS 
Internal Cash Gsneration 
Net Operating Return 
Depreciation 

Sub-Total 

MOGADISCIO Water Supplv 

AMUA-Pro iected Source and Application of Funds 1968-1981 

1968 - 1969 1970 - - 1972 1973 1971 - - 1974 - 197 5 - 1977 1976 - - 1980 1981 19i9 - - 1978 - - 

AID Loans $927000 $2259000 $3884000 $860000 $585282 
GSRIYCC Cor.tributlon 103000 205000 419000 109000 109000 

Total Source of Funds $1030000 $2464000 $4303000 $955406 $926108 $338011 $722406 $569321 $693715 $767211 $835592 $905808 $969324 $979413 

APPLICATLOX OF FCXDS 
Construction Costs 91030000 $2464000 $4303000 $969000 $694282 
Principal Pabments $226529 $234498 $242705 $251200 $259992 $269092 $278510 $288258 $298367 
Total Application-of Funds $1030000 $2464000 $4303000 $969000 $699282 $226529 $234498 $242705 $251200 $259992 $269092 $278510 $a8258 $298367 

INCRLSE (OR DECREASE) OF CASH - - - $(13594) $231826 $111482 $487908 $326616 $442515 $507219 $566500 $627298 $681066 681066 

Cmatlative Cash Balance $(13594) $218232 $329714 $817622 $1144238 $1586753 $2093972 $2660472 $3287770 $396883654649902 



ENGINEERING ANALYSIS 

p o ~ a d i s c i o  Water Supply System - Somali 

I. DFsCmPPION OF EXISTING S Y S m  

The City of Mogadiscio is presently supplied f r o m  ground water by twb independent. 
sys tem and from private wells, 

One of the  municipal' systema provides approximately .%GI3 of relativeky f resh  
water from four wells located along the  Afgoi Road. .A system of small storage 
tanks a t  t he ,  well f i e l d  provides t o t a l  ,.storage of 20,000 gallons. Water is fed 
from storage through 25,000 f t  . of 4". diam. and smaller mains t o  water dispensing 
points and approximately 50 service connections. 

A 'second completely independent system provides brackish water t o  approximat& 
2,300 service connections i n  three dis t r ibut ion -areas wdthin the  c i ty .  The 
system consists  of about 35 working wells, eighteen cancretck o r  s t e e l  tanks 

.providing a t o t a l  of 290,000 gallons. of storage and 76,000 f t .  of 4" diameter 
and smaller d is t r ibut ion mains. 

I n  addit ion t o  the municipal systems, there a r e  over 200 private wells within 
the  c i t y .  These wells are,  in  most cakes, ac tual ly  private water companies 
which s e l l  water t o  donkey ca r t  operators who i n  t ~ m  supply.most of the 
t ransient  population of Mogadiscio. 

The municipal water supply systems a re  i n  very bad condition and a re  rapidly 
approaching the  end of t h e i r  useful  l i f e .  Piping is deteriorating,  breaking, 
and leaking. The lack of adequate water meter maintenance on the  brackish 
system i s  a major problem a t  the  present time; some 509 of the meters a r e  out 
of order. 

There i s  a municipal water system repair  shop which would be reasonably adequate 
(except f o r  the  meter repair  f a c i l i t i e s )  providing there were enough repairmen 
sk i l l ed  i n  the  use of such equipnent. I n  1963 the  meter t e s t i ng  equipnent wae 
i n  bad condition, unusable and no stock of repair  parts  was available.  

Maintenance of exis t ing wells, pumps, motors, e t c  has been inadequate f o r  years 
and a r e  presently considered beyond repair .  

The over-all  water.supply systems f o r  Mogadiscio presently provide euf f ic ien t  
quant i t ies  of extremely poor qual i ty  water a t  prohibitive prices. 



The exis t ing municipal systems and the  private wells should be closed except 
f o r  a few animal watering points, a s  soon a s  the  new water supply becoanee 
available. 

2. Description of Pmject  

The f i r s t  phase s h a l l  'cbnsist of : (a)  the  f i n a l  engineering design including 
the hydrogeological t e s t  d r i l l i n g  and well development; (b) the  establishment ' 

of a municipal agency with f u l l  operational and f inancia l .  autonomy ' i nc lu ing  'a 
t ra ining program f o r  the operation and maintenance of the  water system. The 
second phase s h a l l  consist  of:  (a)  the  cons,truction of a l l  f a c i l i t i e s  designed 
under phase one; (b) the  management, operatSon and :training of personnel f o r  
the  water agency. 

The f a c i l i t i e s  t o  be designed and c o n s k c t e d  a r e  as  follows : 

(a)  Source of Supply 

The i n i t i a l  well f i e l d  development w i l l  take plkde 'nort3-1 of t he  c i t i  along, t he  
Balad Road i n  areas located i n  a 1 5 ~ m ~ '  area nor*h, ' d f  the  Balad Road between 
King and I(m 14. A hydrogeological t e s t  drillin&-.prograrn w i l l  be undertakenyto 
es tabl ish  well s i t e s  and determine the  design parameters of the aau i f e r s - t o -be  
developed. 

The major produdtion well f i e l d  w i l l  consist 'of a maximum of twelve production 
wells designed i n  accordance with f iml test .daha determined during the  i n i t i a l  
phase of engineering; 

(b ) Transmiss ion Mains 

The location and developnent of the wells s h a l l  be the  determining factors  i n  
se t t ing  the s i ze  and length of the mains.' 

It i s  expected t ha t  approximately 19,700 f t  of 12" diameter well f i e l d  piping 
w i l l  be l a i d  t o  connect the wells t o  the 24":diameter transmission main. The 
transmission amain w i l l  be about 36,000 fa'' i n  length. 

(c)  Treatment FacilitYes 

Raw water from the  well f i e l d  w i l l  require only chlorination before delivery t o  
f i n a l  consumers. The treatment f a c i l i t y  w i l l  consist  of chlorine feeding and 
measuring equipment, chlorine cylinder handling equipment, a d iese l  generating 
power source and related control equipment a l l  contained i n  a secure, l imited 
access ..building. Diesel storage tanks, chlori'ne"cylinder unloading and handling 
equipment and storage areas w i l l  be located near the  building and the  en t i r e  
f a c i l i t y  enblosed with a protective fence. 
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(d) Stcrraue 

The transmission l i ne  from the  well ' f ie ld  will-'terminate a t  a 5.3 mill ion 
gallon reservoir  near KM 3 on the  Elalad Road. Final  design of the  production 
f a c i l i t i e s  and the  resu l t s  of (1) deta i led demand'studies within the  c i t y  
(2) surveys and t r a i l  layouts w i l l  determine the  requirements f o r  d i s t r ibu t ion  
storage. No specific' hrovision has been made f o r  d is t r ibut ion storage i n  t he  
preliminary design. 

(e)  ~ i a t r i b u t i o n  System 

The dis t r ibut ion network w i l l  consist of approximately 300,000 f e e t  (92,000 m) 
of buried mains ranging from 6" t o  24" in diameter. An estimated 6,000 service 
connections, 150 fountains. . and 6 vendor watering points w i l l  be ins ta l led 
i n i t i a l l y  . 
3. Technical Studies 

(a) Recent Reports 

The project  f e a s ib i l i t y  study was completed i n  August 1963 by Hydrotechnic 
Corporation, New York, New York under Contract ~ l ~ / a f e - 1 0 3 .  Results of t h i s  
study indicated t ha t  a ground water supply would be the most re l i ab le  and l e a s t  
costly system f o r  the c i t y  i f  adequate sources could be found within a reasonable 
distance from the  c i t y  andxwxmmended further investigation along these l ines  
These recomendations were reviewed and confirmed by the Tudor Engineering 
Company i n  t h e i r  report  of October 1963 under Task Order No. 875. 

Hydrotechnic Corporation, under Contract ~ l ~ / a f r - 1 6 4 ,  conducted an 
investigation of groundwater resources fo r  the  City of Mogadiscio during t he  
period October 1964-~une 1965 and f i l e d  a report  September 20, 1965. Revisions 
t o  the 1965 report  were presented i n  a January 1966 memorandum and a f i n a l  
compendium of a l l  previous reports submitted i n  May 1965. 

.The engineering firm of Orr-Schelen-Mayeroni completed an appraisal  of the  
present Mogadiscio Water Agency l a w  befoKer'i_ts f i n a l  approval and a study of 
the engineering legal  and financial '  con'sidGrations involved i n  the establishment 
of an operating agencp f o r  Mogadiscio'. 

(b) Prior Studies 

Prior studies and reports have provided information and findings which have been 
taken in to  consideration i n  the development of the  f i n a l  recommendations of t he  
Hydrotechnic report.  A p a r t i a l  l i s t  of contributing pr ior  reports is a s  follows: 

(1) "A Reconnaissance Groundwater Survey of Somalia, 'kPhomas P. Ahrene, 
November, .1951. 



(2) "Groundwster Geology i n  ~omalia",  George Wilson, June 1958, 

(3)  "Potable Water S l q i ~ l y  f o r  Mogadiscio - Somali. Republic". 

(4) "Groundwater geology i n  the ViaiBity' of Mogadlacio - Somali Republic" 
Glenn A. &own, USAID/SR J- 1962. 

4. Technical Evaluation 

(a)  Proposed Groundwater Development 

The resu l t s  of the 1964-65 Hydrotechnic investigation program indicated t h a t  
groundwater of good quali ty existed within a reasonable distance of Mogadiscio 
and t ha t  t h i s  resource could be developed i n  suf f ic ien t  quanti t ies t o  supply 
the  needs of the  c i t y .  This subsurface source is recommended f o r  development 
and offers the  following advantages over a l t e rna te  schemes.. 

(a)  The cap i ta l  and operational coets w i l l  be lower than the a l ternate  schemes. 

(b) Greater f l e x i b i l i t y  ex i s t s  f o r  future stage development t o  increase capacity. 

( c )  Treatment of the groundwater w i l l  require disinfection only while t'ne 
surface water w i l l  require f u l l  treatment. 

(d) The source of supply i s  accessible-by an all-weather road and c lose . . to  .the 
c i t y  fo r  ease of maintenance. 

(b) Consideration of Alternates 

Alternate schemes f o r  meeting the water requirements of Mogadiscio were 
considered during the or iginal  1963 studies of f e a s i b i l i t y  and re-examine i n  
the f i n a l  report .  The following basic schemes were considered and eliminated 
i n  favor of the ground water source: 

(1) Ut i l iza t ion of the water from thq Uebi Scebeli r ive r  would involve large 
expenditures fo r  an impounding dam, s p i l l w p ~  i n l e t  works, pumping f a c i l i t i e e ,  
longer transmission mains and f u l l  t reatmentsfaci l i t ies .  The yie ld  from t h i s  
r ive r  cannot be assured*as it has been recbrde8'at Mahaddei hi tha t  the  flow 
was n i l  during February and March of 1964. Further a s  t h i s  r ive r  originates i r ~  
Ethiopia an international  agreement fo r  water rights-would have t o  be concluded. 

(2) ,.Saline Water Conversion - comparable preliminary cost estimates, between 
the.'ground water development scheme and an a l t e rna te  desaliniz.sti.on plant a t  
Mogadisqio, favor the ground water source a s  thelower investment of cap i ta l  and 
annual cost .  Also, technological d i f f i cu l t i e s  and the  lack of adequate sk i l l ed  
and semi-skilled personnel f o r  operation and maintenance o f ' s  large sa l ine  water 
conversion plant, a r e  disadvantageous. 

http:assured.as
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(3) Combination River and Well Scheme - This plan was studied a s  a possible 
schema f o r  augmenting an i n i t i a l  ground water developnent by future extension fm 

the Uebi Scebeli, however, comparable cost  estimates indicated t ha t  the  
combinat ion would have only s l igh t ly  ' lowar investment costs  than the  developnent 
of wells as  the single supply source and, tha t  the  combination scheme would have 
greater  annual costs  than the well scheme. 

(c)  Selection of sit; 'for Groundwater Development 

The above a l ternates  were eliminated i n  favor of development of a groundwater 
oourcc I n  the dunal areas surrounfiing the c i t y .  F'revious investigations have 
suggested t ha t  a supply of water could be developed i n  a natural  swale i n  
the dunes, lying about 3$ lun from the  c i t y  and extending between Balad and 
Afgoi Roads. This can probably be done, but i n  view of the  scaracity of hydro- 
logical  data, t h i s  par t icular  area might be considered f o r  the  future  ra ther  than 
a s  the f i r s t  stage of development of a water supply f o r  the following reasons, 
safety of the  supply from s a l t  intrusion being most important: 

(1) S ta t i c  ground water levels  going north closer t o  the road toward Balad 
appear t o  be higher. 

(2) Percolation in to  the dunes i s  not dependent on flow into basins, and a l l  
areas a re  apparently about equal i n  percolation capacity. 

(3) The swale area i s  probably more i n  the  path of s a l t  intrusion which is 
taking place within the  City. 

In  addition, locating the f i r s t  stage i n  o r  near the Balad Road w i l l  f'urnish 
greater  safety because: 

The location i s  fa r ther  removed from the  known water s a l t  areas. 

The Balad road runs diagonally away from'the sea and thus a f fo r t s  a be t t e r  
opportunity t o  correct  s a l t  water intrusion by sh i f t ing  the  d ra f t  should the  
need occur. 

The location provides some f l e x i b i l i t y  ih'  permitt idg a two source system (wells 
plus Scebel'i ~ i v e r )  i n  l a t e r  years, should*the 'need ever ' a r i se .  

The &lad road provides access without.extra costs ,  and w i l l  thus f a c i l i t a t e .  
both construction and operation. 
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The preliminary plans aad d e s i g ~  o r i t o r h  crro asqurb fa bart'irm, mu#a UL 
ma itude of tho project. Aa eatllmats o f  proJou$ sosb MI p r o m  &rb# 
l& isaaibblllity study by Ryclmloctrto and brough% up ta d8W Lo tbr fW* 

8 

a 
1966 report. costs are hssd on U.8. .ad 8amllpmrrrs$ of a -tLY n.3 - 
an& aewcell;  'Estimates proviBY'r m ~ # # t w  fillli ortWata QI! %W n0; * e 
project. - S C * 
5 .  Technical Information 

(a) Fhysiology, Ibdrolow and &droecolaer 

A topographic a w e y  of both the 13alad aRd Mgol 
Uebi Scebeli River ma made amilabla to mta 
was completed by the Huuting Buntay Corpomt,laa 
Agricultural and Water .Elunrey fo r  the Unitad #reionrr rood I, Agrl.carllffsrrrrl, 
Organization. . R r c 

I l'he bol t  of stabilized duml  aanda is appmxlrwtcrQr RQ klhmWrer a& 
Mogadiscio, and i ts  inland l lmi t  marh tho a d e  of t)ra; allurkF& &ep@te(C 
bordering the Uebi Scebcli River. . . 
Fragmentary records of r a in fa l l  ahov aa emraga rrrWk1, of 8- @m (%g+h M) lhrff 
the period 1951 t o  1961 with large m r i a t i o e  yaor ta, ptr. & W U  h! 
1961 is reported a s  1,165 mm (45.88 in )  and ta IN5 nu anb. $48 sa, ()& kn). 

I '  Rainfall is  almost ent i rely metr ic tad to tho E m  
during March, April, and May, and the other 608 ~ t d m ~ ,  1 
November. In any year, however, the atart and ood o d)wm @a$ 
vary by several months. 

Evaporation from land and water aurfacea l a  wry kg*+ Bmg@nrtlARlr tia ies_arl @a 
165 m (6.5 in)  per month r- free =tor nurhcea tPae h ra'tPllxPalgb tq 
Humphries and Sons. The a~rf'actt of tho r;tabllit& nemd b w w  %a 
bel t  near Mogadiscio is Pourous and them 18 llfth IF l ~ tg i  s 
The estimated dunel area t o r  wnter catchmaat lrr sku% a f ~ ?  abs 
o r  length paral le l  t o  the coast. * ,  

E 
* 

In estimating the recharge of the nquiture, it hn M n  a)@@ 

it w i l l  eventtrally come fram i n i i l t r a t lon  or ruI##hX1. Dm 
kilometer distance separating tha h e b o l l  R ~ W I  frfm QM I9m 
w i l l  f i r s t  be dr i l led,  and due t o  tho p r o p s s l  h0tyr8dbQ4 61 
r iver  by future i r r igat ion pmjocta lwtd upatrcean, %& 
assurance of recharge by iufil*ration l'm th BmsbeLC9Cllnar BaB 
these conditioua, it w i l l  obviauoly be muuoor?y for mWl& @f 

..% 

come from ra in fa l l  sources. 
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Because of cl imatic  and s o i l  conditions, the  average annual r a i n f a l l  i a  a poor 
guide t o  the  amount of percolat ion which ac tual ly  takes place. A l i g h t  shor t  
r a i n f a l l  w i l l  barely wet t h e  surface  and w i l l  cqntr ibute t o  groundwater. 
Moderately heavy ra ins  may f a i l  t o  provide enough percolat ion t o  sa tu ra te  the 
surface s o i l  f r inge  and therefore  much of t h a t  r a i n  water w i l l  evaporate soon 
a f t e r  the  storm. Heavy r a i n f a l l s  w i l l  sa%urate the  surface  s o i l  f r inge ,  and 
most of t h i s  water wil-18percolate downward, t o  the  aqui fer .  

Therefore, concentration and in tens i ty  of the  r a i n f a l l  a r e  much more important 
than t h e  annual average; one heavy storm can provide more percolat ion than many 
scat tered  periods of l i g h t  r a in .  Such heavy storms occur d ~ i n g  the  rainy 
season; they a r e  l o c a l  i n  nature and pass along the  coast  i n  a s t r i p  only a few 
miles i n  width while adjacent areas  a r e  without r a i n f a l l .  

The surface geology i n  the  Mogadiscio area cons is ts  of a broad b e l t  of s t ab i l i zed  
dunal sands 50 t o  300 f e e t  t h i c k  bordering the  Indian Ocean with underlying 
limes'tone beds. A t  places within the  c i t y  Urnits and along t h e  shorel ine there  
alne outcrops of consolidated limestones of the  reef va r i e ty .  Further inland, 
however, t h s  dunal sands a r e  comparatively,thick, 50-10D f t .  and logs of deep 
wells show a l t e rna t ing  beds of sand, caliche, cemented sand and sandy limestones. 

The sand dune formations and the  underlying beds of sand, gravel  and s i l ts  
a r e  dry.  tlater is  not found u n t i l  depths of about 200 f e e t  o r  more. The 
waterbearing s t r a t a  along the  Iblad Road, due t o  t h e i r  s t ruc tu re ,  seaward tilt 
and Post;ure J have a r t e s i a n  cha rac te r i s t i c s .  The corresponding f igures  f o r  
the  beds below the  dunal sands consist ing of sands, gravels  and s i l t s  of 
Pleistocene epoch a r e  100 t o  225 f e e t .  The top  of the  underlying Pliocene 
limestone formation is  150 f e e t  below the  surface a t  the  coast  and about 325 
f e e t  below Lhe surface a t  I@! 15. 

L i t t l e  information is  ava i l ab le  on the  very deep un i t s ,  but  it appears t h a t  
the  e n t i r e  sequence of Ter t i a ry  beds occur under the  coas ta l  region i n  a th ick  
and extensive wedge, whose t h i n  end l i e s  a considerable distance from the  coast,  
possibly grea ter  than 50 lan. 

The water t ab le  within the  c i t y  limits ~ f ~ ~ o ' g a d i s c i ~  appear t o  be a t  o r  only 
s l i g h t l y  above sea l eve l .  Proceeding inland,-however, it r i s e s  s t ead i ly  toward 
the  Uebi Scebeli and i~ roughly 30 m above s q  l e v e l  15 kn southwest of Balad 
on the  Balad-Afgoi road, and 45 m above sea l e v e l  a t  Balad. S a l t  water 
encroachment is a ser ious  problem. Almost every shallow duglwell within the  . .  

City  of Mogadiscio y ie lds  water containing a high percentage of seawater. 
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Provisions f o r  engineer in^, Procurement e,nd Conskruction. 

Under Phase A f i n a l  plans, specifications and contract aocumenta a r e  t o  be 
prepared by a U.S.-Engineering f i r m  selected by and under contract to.  an agency 
nr  department of the municipality responsible f o r  the  water system. The 
engineering firm w i l l  a l so  carry out the  hydrogeological t e s t  d r i l l i n g  program 
as well a s  aesign, d r i l l  and develop the  required number of production wells. 
The d r i l l i n g  and development of the wells w i l l  be performed by the  Engineering 
firm o r  by sub-contract t o  such firm. Under Phase B the  engineering firm w i l l  
perform general supervision and resident inspection of the  construction f o r  the  
project  . 
Procurement under Phase A of t he  commodities required t o  explore, d r i l l ,  t e s t  
and develop the  production well (excluding operating pumps) w i l l  be obtained 
from the  U.S. or  Somali by the  engineering firm. Procurement of a l l  commodities 
fo r  d is t r ibut ion,  storage;' transmission, operating pumps, storage f a c i l i t i e s  
and other appurtenances needed t o  make t h e  systea compbte s h a l l  be obtained 
under Phase B by the  U.S. construction contractor. The awarding of a l l m a t e r i a l s ,  
equipment or  construction contracts on a competitive basis  w i l l  be the  responsibi l i ty  

of - the aeency or degartyent pf t he  .municipality: responsible..for a the admiqistration 
and operation, 



'DRARTME~~T OF s r ~ m  
AGENCY FOR INTERNATlOW bWl%DPMENT 

WMHtNWNI  D A  2OW 

AID Loan # 649-33-005 
, ( b f 8  ~0.n~:h-Z69) 

CAPfTAI, AS8ISWI?CE WLN AVTHORIZ@XQN 

Provided from; .Development*&an Funds 
Somali Republic8 Mogadiscio Water Supply 

Pursuant t o  the authority veeted i n  the Assistant Administrator 
for  Africa of the Agency fo r  International Development ("A,I.D,") 
by the  Foreign Assistarrce Act of 1961, ae amended, and the dele- 
gations of authority issued thereunder, I hereby authorize the 
establishment o f a a  loan pursuant t o  Pa,rt I, Chapter 2,. T i t l e  I, 
the Development ban Fund, t o  an autonomous water authority 
("~orrmer")  of not t o  exceed $8,500,000 t o  assiet  in finaacing 
the  foreign exchange and loca l  costs of goods, and services for  
the Mogadiscio Water Supply Project subject t o  the following 
tenas and conditions; 

1. w r e s t  Rate and Terms of Repayment. 

a, Bopower shal l ,  i n  lega l  tender of the Somali, 
Republic, pe;y t o  the Government of the  Somali 
Republic .("~overnment ) : 

i. an amount equivalent t o  the amount of the 
loan- within thirby (30): yews, includ 
a grace period of not towexceed five 3: 
years. 

ii. in teres t  a t  the ra te  of three and one-half 
percent (3.1/2$) per annun on the  unpaid 
a o u n t  payable t o  the (fovernment under 
Subparagraph i . 

, 

b.  he Government shdl ,  i n  U t e d  States doUsrst  

1, repay the  loan t o  A J.D. within fo r ty  (40) 
years, including. a grace period nat t o  
exceed t e n  11.0) y98X6. 



A i r  p w  A.1.D. interest on the -mepaid princi* 
and any interest accrued thereon a t  the 
rate of one percent .(l$)r per mnum during 
the grace period and two and one-half 
perceat (2 1/25) per amu thereafter. 

2. Other Terns and Conditions. 

a. Goods and services financed under the Loan 
shall have their  source and origin i n  the Zlnited 
States and/or the 8omali Republic. 

br Dollare ueed t o  finance goods o r  semrlcee of 
8 a m l i  source shall be subject. t o  8 Bpecfsl 
U t t e r  of CreBit. 

_ . _-. Date ..-.--- - .- - ..-. -- -..---- 




