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kr, W i l l i a m  Darkins  
P r o j e c t  O f f i c e r  
USAID/Somal i a  
Mogadishu, Soma1 i a  

Dear M r .  Darkins:  

Sub jec t :  Eva lua t ion  of t h e  Canprehensive Groundwater 
Development Project .  1979-1986 

On t h e  fo l lowing pages is presen ted  the f i n a l  e v a l u a t i o n  
of  t h e  Comprehensive Groundwater Development P r o j e c t .  T h i s  eva l -  
u a t i o n  has  been undertaken pursuant  to a work order i s s u e d  under 
PlO/T No, 649-8104-3-20076 and c o n s t i t u t e s  a review of  the Pro- 
ject's o b j e c t i v e s ,  assumptions and i n p u t s ,  p l u s  an appraisal of 
performance and t h e  degree to which t h e  modif ied o b j e c t i v e s  of 
the Project have been m e t ,  

O v e r a l l ,  t h e  G r o ~ n d w a t e r  Project has been a qualified 
s u c c e s s  and has  b e n e f i t e d  a total  of  perhaps  lO0,OOO people, 
There have, however, been same s i g n i f i c a n t  s h o r t f  a l l s ,  skesraaring 
l a r g e l y  Prom t h e  o r i g i n a l  P r o j e c t  assumptions and t h e  "serialw 
manner i n  which procurement w a s  carried out,. and there are also a 
number of major concerns  regard ing  cont inued b e n e f i t s  from t h e  
P r o j e c t ,  These concerns  are d e t a i l e d  i n  P a r t  IV of t h i s  evalua- 
t i o n  report. 

The e v a l u a t i o n  team c o n s i s t e d  o f  t h e  fo l lowing people t 

Al lan  C. C r e m e r  - Team Leader/PPanner, 
W i l l i a m  M. Turner  - Sen io r  Bydrogeoicgis t ,  
Frank P, A r  a u j o  - S e n i o r  Sociologist, 
Pia Chesaais - Sociologist, 



TAMS 

1 M r .  W i l l i a m  Dark ins  

- 

The team wishes  to  e x p r e s s  i ts t h a n k s  to you and o t h e r  USAHD 
s t a f f  members, a s  w e l l  as to  t h e  new Manager and Deputy Manager 
of WDA 2nd t h e  Team Leader  o f  t h e  LBIP/W P r o j e c t  Team, f o r  the 
c o n s i d e r a b l e  a s s i s t a n c e  and c o o p e r a t i o n  t h a t  w e  have r e c e i v e d  i n  
t h e  c o u r s e  o f  t h e  e v a l u a t i o n .  W e  t r u s t  t h a t  you w i l l  f i n d  t h e  
e v a l u a t i o n  ro be b o t h  f a i r  and u s e f u l  for g u i d i n g  f u r t h e r  assis- 
t a n c e  to  the WDA and f o r  s imi la r  grojeits e l s e w h e r e ,  

S i n c e r e l y  y o u r s ,  

TPPPETTS-ABBE=-MeCARTHY-STRATTON 

A l l a n  C, C r e m e r  
Associate 
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THE PROJECT 

PROJECT BACKGROUND 

The s c a r c i t y  o f  d e p e n d a b l e  w a t e r  s u p p l i e s  f o r  r u r a l  

p e o p l e  and t h e l r  l i v e s t o c k  is p e r h a p s  t h e  m o s t  s e r i o u s  r e s t r a i n t  

t o  improved p u b l i c  h e a l t h ,  a g r i c u l t u r a l  p r a c t i c e s  and l i v e s t o c k  

management i n  Soma1 ia .  To  overcome t h i s  r e s t r a i n t  AID d e c i d e d .  

e a r l y  i n  1978 ,  t o  assist i n  d e v e l o p i n g  a competence  w i t h i n  t h e  

Somal i  Water Development Agency (WBA) t o  p l a n  and c a r r y  o u t  

g r o u n d w a t e r  and s u r f a c e  water deve lopment  projects i n  t h e  r u r a l  

areas o f  t h e  c o u n t r y .  The P r o j e c t  I n i t i a t i o n  Document (PID) for  

what  became t h e  Comprehensive Groundwater  DeveYopment P r o j e c t  

(CGDP), or more s i m p l y  t h e  Groundwater  P r o j e c t ,  w a s  p r e p a r e d  i n  

A p r i l  1978.  

O r i g i n a l l y  t h e  f o c u s  of the Groundwater  P r o j e c t  w a s  t h e  

WDA and i t s  p a r e n t  m i n i s t r y ,  t h e  M i n i s t r y  o f  M i n e r a l s  and Water  

R e s o u r c e s  ( M M W R ) .  A t  t h e  t i m e ,  however,  t w o  l a r g e  i n t e g r a t e d  

r u r a l  2eve lopment  p r o j e c t s ,  j o i n t l y  funded by USAID, IBRD and 

N e s t  G e m a n y ' s  GTZ, were also b e i n g  s t a r t e d .  Both o f  t h e s e  

p ro ]  ects,  t h e  Bay Region A g r i c u l t u r a l  Development  P r o j e c t  (BWDP) 

and t h e  C e n t r a l  R a n g e l a n d s  Development  P r o j e c t  (CRDP), had a 

water deve lopment  component. I t  w a s  d e c i d e d  t h a t ,  r a t h e r  t h a n  

d i v i d i n g  t h e  w a t e r  deve lopment  e f f o r t  among d i f f e r e n t  projects, 

it would be  b e t t e r  to f o c u s  t h i s  e f f o r t  w i t h i n  t h e  WDA and t h e  

Groundwater  P r o j e c t ,  which i n  t u r n  would m e e t  t h e  water d e v e l s p -  

ment  n e e d s  o f  the t w o  i n t e g r a t e d  r u r a l  deve lopment  p r o j e c t s .  

Thus ,  t h e  o b j e c t i v e s  o f  t h e  Groundwater  P r o j e c t  were s p l i t  

be tween  i n c r e a s i n g  t h e  i n s t i t u t i o n a l  c a p a c i t i e s  o f  t h e  WDA and 

d e v e l o p i n g  g r o u n d w a t e r  ( a n d  some s u r f a c e  water)  p o t e n t i a l s  i n  the 

Bay Region and t h e  C e n t r a l  Range lands .  

The P r o j e c t  P a p e r  [PP)  f o r  t h e  Groundwater  P r o j e c t  w a s  

c o m p l e t e d  i n  Sep tember  1979. T h i s  PP had been  p r e p a r e d  during a 
s i x  week p e r i o d ,  l a r g e l y  by a c o n t r a c t  t e a m  f r o m  t h e  f i r m  of 

CH2MHill. The PP r e f l e c t e d  t h e  changed p r o j e c t  objectives 



stemming from t h e  d e c i s i o n  to s u p p o r t  t h e  w a t e r  deve lopment  n e e d s  

o f  BRADP and CRDP. I t  a l so  e s t a b l i s h e d  some of the key t e c h n i c a l  

~ f e a t u r e s  o f  t h e  Groundwater  P r o j e c t ,  The f i r s t  of t h e s e  w a s  t h e  

recommendat ion  n o t  t o  r e h a b i l i t a t e  t h e  e x i s t i n g  WDA r i g s  (most of 

whish  are o f  American m a n u f a c t u r e )  b u t  t o ,  i n s t e a d ,  p u r c h a s e  

t h r e e  new r o t a r y  d r i l l i n g  r i g s  ( p l u s  t w o  c a b l e  tooh r i g s  t h a t  

w e r e  h a t e r  o m i t t e d ) .  T h i s  may have  r e f l e c t e d  a c o n c e r n  t h a t  t h e  

w a t e r  s u p p l y  o b j e c t i v e s  o f  t h e  BRADP and CRDP m i g h t  n o t  be  m e t  if 

o l d e r  equ ipment  w e r e  used.  The second  technical f e a t u r e  w a s  

a p p a r e n t  a c c e p t a n c e  o f  t h e  W D A V s  p r e f e r e n c e  t o  u s e  8" c a s i n g  f o r  

v i r t u a l l y  a l l  w e l l s .  (The  list of  equ ipment  and s u p p l i e s  i n  t h e  

PP shows 8" c a s i n g  o n l y ) ,  WDA's r e a s o n s  f o r  n o t  u s i n g  s m a l l e r  

d i a m e t e r s  were t h a t  i f  h o l e s  are n o t  s t r a i g h t  or c a s i n g  is 

m i s a l i g n e d ,  punps  c a n n o t  be p l a c e d  and t h a t  f i s h i n g  is d i f f i c u l t  

i n  smaller d i a m e t e r  h o l e s .  Ano the r  r e a s o n  f o r  t h i s  r e l a t i v e l y  

l a r g e  d i a m e t e r  c a s i n g  - may have  been a hope on  the p a r t  o f  IBRD 

s t a f f  t h a t  s u f f i c i e n t  g r o u n d w a t e r  r e s e r v e s  m i g h t  be  found a t  the 

b a s e  o f  t h e  Ba idoa  e s c a r p m e n t  t o  s u p p o r t  i r r i g a t e d  a g r i c u l t u r e ,  . 

( Fa1 se-color s a t e l l i t e  imagery  i n d i c a t e d  r e l a t i v e l y  d e n s e  v e g e t a -  

t i o n  i n  the a r ea , )  T h i s  hope l a t e r  p roved  i l l u s o r y ,  as  many 

small  s p r i n g s  were fcund  b u t  no s i g n i f i c a n t  g r o u n d w a t e r  r e s e r v e s ,  

Equipment  P r o c u r e m e n t  

I n  J u n e  1980 t h e  i n i t i a l  o r d e r s  f o r  d r i l l i a g  e q u i p m e n t ,  

s u p p o r t  v e h i c l e s ,  c a s i n g ,  s c r e e n s  and o t h e r  comanod i t ies  were 

placed, Procurement  s e r v i c e s  c o n t r a c t s  were used to  write t h e  

s p e c i f i c a t i o n s  for  t h e s e  goods  and m a t e r i a l s  and l a t e r  to  e v a l u -  

a t e  b i d s .  A s  d i s c u s s e d  l a t e r ,  this p r o c e s s  r e s d l t e d  i n  t h e  

s e l e c t i o n  o f  i n a p p r o p r i a t e  d r i l l i n g  equ ipment  f o r  t h e  P r o j e c t  and 

s u p p o r t  v e h i c l e s  t h a t  may have  a s h o r t  u s e f u l  l i f e ,  



T e c h n i c a l  A s s i s t a n c e  C o n t r a c t  

I n  J u l y  1 9 8 1 ,  a h o s t '  c o u n t r y  c o n t r a c t  w a s  s i g n e d  be tween  

L o u i s  B e r g e r  I n t e r n a t i o n a l  I n c .  ( L B I I )  and t h e  WDA. ( A t  t h e  same 
t i m e  L B I I  s i g n e d  a  s u b c o n t r a c t  w i t h  Roscoe Moss Co.  f o r  s e r v i c e s  

d i r e c t l y  c o n n e c t e d  w i t h  t h e  d r i l l i n g  o p e r a t i o n s . )  The L B I I  

c o n t r a c t  c o v e r e d  t e c h n i c a l  a s s i s t a n c e  and r & l a t e d  s e r v i c e s  s u c h  

a s  t r a i n i n g ,  etc.  I t  was f o r  3 y e a r s ,  i n i t i a l l y ,  w i t h  a p r o v i -  

s i o n  t o  e x t e n d  i t  t o  a s  much as 6 y e a r s  i f  c o n d i t i o n s  w a r r a n t e d .  

The Terms o f  R e f e r e n c e  f o r  t h i s - c o n t r a c t  set f o r t h  f o u r  

major components  o f  work: 

1. P r e l i m i n a r y  Data C o l l e c t i o n  P h a s e  ( i n c l u d i n g  t h e  
d e s i g n  and u n d e r t a k i n g  o f  an  e x p l o r a t o r y  d r i l l i n g  
program o f  up to  40 w e l l s ) .  

2. I n s t i t u t i o n a l  S u p p o r t  f o r  t h e  WDA and t h e  MMHR. 

3 .  E x p l o i t a t  i o n  Programs,  i n c l u d i n g :  
- P r o v i s i o n  o f  w e l l s  i n  t h e  Bay Region and t h e  

C e n t r a l  Range lands  ( i n c l u d i n g  e x p l o r a t o r y  w e l l s  
t h a t  c o u l d  be  used as p r o d u c i n g  w e l l s ) ;  

- T e c h n i c a l  a s s i s t a n c e  t o  improve s h a l l o w  w e l l  
t e c n n i q u e s ;  

- T e c h n i c a l  a s s i s t a n c e  in c o n s t r u c t i n g  s u r f  ace 
w a t e r  c a t c h m e n t s .  

4 .  On-going Da ta  C o l l e c t i o n  Program. 

PROJECT PURPOSES 

The pr imary p u r p o s e s  o f  the G r ~ u n d w a t e r  P r o j e c t ,  as 

o u t l i n e d  i n  t h e  P r o j e c t  P a p e r  and t h e  c o n t r a c t  Terms o f  R e f e r e n c e  

c a n  be summarized as f o l l o w s :  

- t o  d e v e l o p  a competence  w i t h i n  t h e  WDA to  p l a n ,  
c a r r y  o u t  and e v a l u a t e  t h e  impact o f  g r o u n d w a t e r  
and s u r f  ace water p rograms  t h r o u g h o u t  S o m a l i a  ( t h i s  
w a s  t o  be done  t h r o u g h  a c o m b i n a t i o n  of t e c h n i c a l  
a s s i s t a n c e ,  commodity s u p p o r t  and t r a i n i n g  - 
i n c l u d i n g  classroom i n s t r u c t i o n  and s e m i n a r s ,  
o n - t h e - j o b  t r a i n i n g  and p a r t i c i p a n t  t r a i n i n g  i n  t h e  
U . S .  ) ; 

- to  d e v e l o p  a d a t a  b a s e  on  g r o u n d w a t e r  p o t e n t i a l s  i n  
S o m a l i a  t h r o u g h  t h e  p r e p a r a t i o n  o f  i n v e n t o r i e s  o f  
w e l l s  and o t h e r  w a t e r  s o u r c e s  t h r o u g h o u t  Somalia 
and a program o f  e x p l o r a t o r y  b o r e h o l e s  i n  t h e  Bay 
Region and C e n t r a l  Range lands ;  



- t o  c o m p l e t e  some 140-150 p r o d u c i n g  w e l l s ,  c o m p l e t e  
w i t h  pumps and c i v i l  works  i n  t h e  Bay Region and 
t h e  C e n t r a l  R a n g e l a n d s ,  and t o  d e v e l o p  s u r f a c e  
w a t e r  c a t c h m e n t  r e s e r v o i r s  i n  t h e s e  a r e a s  ( t h e  
C e n t r a l  R a n g e l a n d s  PP n o t e s  t h a t  up to  f o u r  reser- 
v o i r s  s h o u l d  be c o n s t r u c t e d ) .  ( I n  t h e  a f f e c t e d  
a r e a s ,  w e l l s  were to  p r o v i d e  10-15 l / c a p / d a y  f o r  
p e o p l e  and 20-30 l /head /day  f o r  l i v e s t o c k ) ;  

- . t o  d e v e l o p  an on-going program of  d a t a  c o l l e c t i o n  
and a n a l y s i s  f o r  t h e  p u r p o s e s  o f  e x p a n d i n g  o v e r a l l  
knowledge  of  t h e  q u a n t i t y  aqd q u a l i t y  o f  S o m a l i a ' s  
water r e s o u r c e s ,  e s t i m a t i n g  l e v e l s  o f  demand a t  
v a r i o u s  times o f  y e a r ,  d e t e r m i n i n g  t h e  m o s t  s u i t -  
a b l e  l o c a t i o n s  f o r  w e l l s ,  d e t e r m i n i n g  p a t t e r n s  o f  
u s a g e  and water user c h a r a c t e r i s t i c s ,  and a n a l y z i n g  
t h e  i m p a c t  of improved w a t e r  s u p p l i e s  upon r u r a l  
c o m m u n i t i e s  - b o t h  permanent  and nomadic 

These  p u r p o s e s  were m o d i f i e d  somewhat d u r i n g  t h e  f i r s t  

t h r e e  y e a r s  of L B I I ' s  services, though t h e  c o n t r a c t  s c o p e  w a s  

never changed t o  r e f l e c t  t h e s e  changed p u r p o s e s .  Only s t a f f i n g  

l e v e l s  were changed.  

The f i r s t  m o d i f i c a t i o n ,  which was q u i t e  a p o s i t i v e  o n e ,  

w a s  t o  i n i t i a t e  a program f o r  e n l i s t i n g  t h e  a c t i v e  p a r t i c i p a t i o n  

of local  communi t i e s  i n  pf a n n i n g  , p r o v i d i n g  c o n s t r u c t i o n  s u p p o r t  

and l a t e r  managing w e l l  sites w i t h i n  t h e i r  l o c a l i t y .  I n i t i a l l y ,  

t h i s  program also c o n t a i n e d  a component f o r  s e l e c t i n g  where t o  

p l a c e  w e l l s  b u t  t h i s  f u n c t i o n  w a s  l a r g e l y  t a k e n  o v e r  by t h e  t w o  

i n t e g r a t e d  r u r a l  deve lopment  p r o j e c t s ,  BRADP and CRDP, a l b e i t  t h e  

w i l l i n g n e s s  o f  a community t o  s u p p o r t  c o n s t r u c t i o n  o f  a w e l l  

r emained  a  s i g n i f i c a n t  c r i t e r i o n  i n  s e l e c t i n g  w e l l  sites. 

A t  t h e  end o f  t h e  f i r s t  t h r e e  y e a r s  o f  LBPI's c o n t r a c t  a 

P r o j e c t  P a p e r  Supp lement  ( B P S )  w a s  p r e p a r e d ,  which s p e c i f i c a l l y  

a d d r e s s e d  t h e  .need  to  modi fy  t h e  p r o j e c t ' s  components  and pur- 

poses to  some e x t e n t ,  The f o l l o w i n g  c h a n g e s  were made: 

- S i n c e  t h e  p r e l i m i n a r y  d a t a  c o l l e c t i o n  p h a s e  w a s  
l a r g e l y  c o m p l e t e ,  t h e  t w o  d a t a  components  were 
r o l l e d  i n t o  a s i n g l e  component c a l l e d  "Data Collec- 
t i o n  and U t i l i z a t i o n " ,  



- I n c r e a s e d  emphas i s  w a s  p l a c e d  upon c o u n t e r p a r t  
t r a i n i n g  - p a r t i c u l a r l y  h y d r o g e o l o g i s t s  and  mechan- 
i c s  -- and manuals  f o r  o p e r a t i o n  and m a i n t e n a n c e  
w e r e  t o  be p r e p a r e d ,  

- A P l a n n i n g  Depar tment  w a s  t o  be e s t a b l i s h e d  w i t h i n  
t h e  WDA and a c o o p e r a t i v e  e f f o r t  begun i n  t h e  a r e a  
of d a t a  c o l l e c t i o n $  p r o c e s s i n g  and u s e ,  w i t h  t h e  
WDA and MMWR i n  c o l l a b o r a t i o n  with t h e  UNDP. The 
i n t e n t  o f  t h i s  change  was t o  s t r e n g t h e n  t h e  e n t i r e  
d a t a  c o l l e c t i o n  e f f o r t  a n d ,  a l so ,  t o  b e g i n  t o  
r e o r i e n t  t h e  WDA t o w a r d s  more o f  a r o l e  a s  a  
p l a n n i n g ,  c o n t r a c t i n g  and r e g u l a t o r y  agency  - as  a 
p r e c u r s o r  t o  t h e  p o s s i b l e  p r i v a t i z a t i o n  o f  much of 
t h e  a c t u a l  work o f  d r i l l i n g  w e l l s .  

- The community p a r t i c i p a t i o n  c o n c e p t  was t o  be 

r e c o g n i z e d  a s  an  i n t e g r a l  p a r t  of t h e  W D A b  aap- 
p r o a c h  t o  t h e  deve lopment  o f  water r e s o u r c e s  and a  
r e g u l a r  program e s t a b l i s h e d  w i t h i n  t h e  P l a n n i n g  
Depar tment  f o r  m o n i t o r i n g  and e v a l u a t i n g  t h e  
o p e r a t i o n ,  u s e  and i m p a c t  of w e l l  c o n s t r u c t i o n  
w i t h i n  r u r a l  communi t ies .  

- The r e a l i t i e s  of o p e r a t i n g  i n  ~ o m a i i a  were recog-  
n i z e d  by a  pull back i n  t h e  number o f  p r o d u c t i o n  
w e l l s  a c t u a l l y  t o  b e  d e v e l o p e d  d u r i n g  t h e  c o u r s e  of 
t h e  Groundwater  P r o j e c t .  A t  t h e  same t i m e ,  t h e  PPS 
e n d o r s e d  what w a s  e v i d e n t l y  a n  e a r l i e r  d e c i s i o n  t o  
s c a l e  back t h e  deve lopment  of  s u r f a c e  water c a t c h -  
men t s  t o  e f f e c t i v e l y  z e r o  -mainly  b e c a u s e  of t h e  
p o t e n t i a l  c o s t  of  s u c h  f a c i l i t i e s ,  ( A l l  t h a t  
remained were a  series of s e m i n a r s  on  the c o n s t r u c -  
t i o n  o f  r e s e r v o i r s  ), 

- A f i n a l  change  i n  p u r p o s e s  made by t h e  PPS was t o  
l a y  t h e  groundwork f o r  a s t u d y  sf p r i v a t i z a t i o n  o f  
much o f  t h e  w a t e r  r e s o u r c e  deve lopment  e f f o r t  i n  
Somal ia .  A s  n o t e d  above ,  t h i s  e n v i s i o n e d  a sub- 
s t a n t i a l  change  i n  t h e  r o l e  o f  t h e  WDA - away from 
b e i n g  a n  o p e r a t i n g  agency and t o w a r d s  b e i n g  a 
p l a n n i n g ,  c o n t r a c t i n g  and  r e g u l a t o r y  agency  t h a t  
would d r i l l  wells o n l y  i n  d r o u g h t  e m e r g e n c i e s .  

Later i n  t h e  s t u d y ,  p r o j e c t  p u r p o s e s  w e r e  f u r t h e r  

m o d i f i e d  when it became e v i d e n t  t h a t  W D A  c o u l d  n o t  (or would n o t )  

e s t a b l i s h  o r  s t a f f  a P l a n n i n g  Depar tmen t  w i t h i n  t h e  t i m e f r a m e  o f  



t h e  Groundwater  P r o j e c t .  Thus ,  p r o j e c t  p u r p o s e s  incJ.uded o n l y  

t h e  p r e p a r a t i o n  o f  a s y s t e m  f o r  t h e  m o n i t o r i n g  and e v a l u a t . i o n  of 
w e l l  o p e r a t i o n s ,  f o r  l a t e r  u s e  by t h e  WDA, when t h e  P l a n n i n g  De-  

p a r t m e n t  became a r e a l i t y .  

PROJECT ASSUMPTIONS 

A s  w i t h  any o t h e r  p r o j e c t ,  t h e  d e s i g n  o f  t h e  Groundwater  

P r o j e c t  c o n t a i n e d  a  number o f  a s s u m p t i o n s ,  some o f  which l a t e r  

p r o v e d  to  b e  i n v a l i d  and which had a clear; impact  on t h e  e f f e c -  

t i v e n e s s  o f  t h e  P r o j e c t ,  Among t h e  m o s t  i m p o r t a n t  a s s u m p t i o n s  

were t h e  f o l l o w i n g :  

- t h a t  t h e  o b j e c t i v e s  o f  t h e  WDA were t h e  same a s  
t h o s e  o f  t h e  p r o j e c t :  namely t o  upgrade  its s k i l l s  
and t o  d r i l l  a  s i g n f i e a n t  number s f  r u r a l  w e l l s .  
T h a t  t h e  WDA migh t  have  o t h e r  p o s s i b l e  o b j e c t i v e s ,  
s u c h  a s  t h e  a c q u i s i t i o n  o f  r i g s  f o r  s u b s e q u e n t  
lease for hard  c u r r e n c y  and t h e  a c q u i s i t i o n  0% 

m a t e r i a l s  or  f u e l  t h a t  c o u l d  be used f o r  o t h e r  
projects or p u r p o s e s ,  a p p e a r  n o t  t o  have  been 
c o n s i d e r e d .  

- t h a t  t h e  r e h a b i l i t a t i o n  o f  t h e  WDA's  e x i s t i n g  
equ ipment  ( l i s t e d  i n  t h e  PP) would n o t  be cost 
e f f e c t i v e .  Compara t ive  costs o f  r e h a b i l i t a t i o n  v s  
t h e  p u r c h a s e  o f  new equ ipment  were n o t  l o o k e d  a t  
d u r i n g  t h e  p r o j e c t  p r e p a r a t i o n  s t a g e ,  though it is 
known t h a t  much o f  t h i s  equ ipment  is o l d  (see t a b l e  
i n  Appendix A )  . 

- t h a t  t h e  W D A s s  p r e f e r e n c e  for u s i n g  c a s i n g  no 
s m a l l e r  t h a n  8" w a s  a p p r o p r i a t e  for t h e  wells to be 
d r i l l e d .  ( T h i s  i n i t i a l  a s s u ~ p t , o n  was q u e s t i o n e d  by 
LBPI and both e v a l u a t i o n  teams), 

- t h a t  i n f o r m a t i o n  on w e l l s  and o t h e r  water s o u r c e s  
t h r o u g h o u t  t h e  c o u n t r y  c o n t r o l l e d  by WDA and 
i n f o r m a t i o n  o n  o t h e r  a s p e c t s  o f  the p r o j e c t ,  such 
as  equ ipment  i n v e n t o r i e s ,  materials s t o c k s ,  coun- 
t e r p a r t  f u n d i n g ,  would b e  f o r t h c o m i n g  from t h e  WDA 
and a v a i l a b l e  t o  the c o n t r a c t o r .  

- t h a t  t h e r e  would be  a f r e e  i n t e r c h a n g e  o f  informa-  
t i o n  be tween t h e  Groundwater  P r ~ j e c t  and t h e  BWDP 
and CRDP. 



- t h a t  t h e  WDA would c o n t i n u e  a s  an  o p e r a t i n g  agency ,  
r e s p o n s i b l e  f o r  t h e  d r i l l i n g  o f  w e l l s ,  so t h a t  the 
improved s k i l l s  o f  i ts d r i l l i n g  s t a f f  would con- 
t i n u e  t o  be used i n  s u b s e q u e n t  p r o j e c t s  ( t h i s  
p r o h a b l y  w i l l  be t h e  case b u t  it con£ l i c t s  w i t h  t h e  
desire o f  USAID to p r i v a t i z e  much of t h e  ground- 
w a t e r  deve lopment  e f f o r t ) ,  

- t h a t  t h e  s k i l l s  w i t h i n  t h e  WDA f o r  p l a n n i n g  and 
c a r r y i n g  o u t  w e l l - d r i l l i n g  were e q u a l l y  d e f i c i e n t  
a t  a l l  l e v e l s ,  I n  f a c t ,  Somal i  w e l l  d r i l l i n g  crews 
d o  a c c o m p l i s h  t h e i r  work b u t  p e r h a p s  n o t  w i t h i n  
t h e  t i m e  f r ame  e s t a b l i s h e d  by AID p l a n n e r s ,  based  
upon back-home p r o d u c t i v i t y .  Somal i  w e l l  d r i l l e r s  
have  been  d r i l l i n g  w e l l s  f o r  o v e r  50 y e a r s  i n  
Somalia and methods  have  been  d e v e l o p e d  which may 
n o t  b e  s t a t e  o f  t h e  a r t  me thods  b u t  which work i n  
S o m a l i a .  

- t h a t  a major s h a r e  o f  t h e  water n e e d s  i n  t h e  
t a r g e t e d  r e g i o n s  (Bay Region and t h e  C e n t r a l  
R a n g e l a n d s )  co-uld be  m e t  t h r o u g h  t h e  deve lopment  of 
g roundwates - :  ( Z B I I  ', i n  i ts End o f  P r o j e c t  R e p o r t ,  
shows t h a t  t h i s  e a r l y  a s s u m p t i o n  is i n v a l i d ,  The - 
f i r m  estimates t h a t  o n l y  23% o f  t h e  Bay Region c a n  
b e  s e r v e d  by g r o u n d w a t e r  o f  s u i t a b l e  q u a l i t y  and 
a l so  s t a t e s  t h a t  good q u a l i t y  g r o u n d w a t e r  is a l so  
h a r d  to f i n d  i n  t h e  C e n t r a l  R a n g e l a n d s ) .  One 
r e s u l t  h a s  been to d e p r i v e  areas where s u i t a b l e  
g r o u n d w a t e r  c a n n o t  be  found o f  any h e l p  from t h i s  
p r o j e c t ,  

- t h a t  t h e  WDA would a l r e a d y  have  i n  p l a c e  a s y s t e m  
o f  c o n t i n u i n g  m a i n t e n a n c e  f o r  t h e  w e l l s  t h a t  are 
i n s t a l l e d  and a n  e f f i c i e n t  s y s t e m  f o r  t h e  collec- 
t i o n  o f  f e e s  for water u s e ,  

- t h a t  powered pumps w i t h  r e l a t i v e l y  high o u t p u t  
would be a p p r o p r i a t e  whenever the w e l l  y i e l d  was 
s u f f i c i e n t  to p e r m i t  t h e i r  use .  Thus t h e  o n l y  
d e t e r m i n a n t  o f  which t y p e  o f  pump to u s e  w a s  t h e  

. y i e l d  o f  a p a r t i c u l a r  w e l l ,  



C G D P  A R E A  

Figure 1 Bay, Hiran, Galgadud and Wadug Regions 



REVIEW OF PROJECT INPUTS 

USAID INPUTS 

For the Groundwater Project USAID has provided the 

following inputs: 

Technical Assistance 
- -- 

Through the LBII contract (and WMC subcontract) U S A I D  

has provided a total of approximately 54 person-years of techni- 

cal assistance, A review of the original Contract and Amendments 

6, 9, and 12, plus the contractor's End of Project Report i n d i -  

cates that this total is broken down roughly as follows: 

Position 
Person 
Years 

Team Leader (Water Resources Eng ./Hydrogeolog ist) 
Hydrogeologists 
Chemist and assistant 
Civil Engineer and Water Resources Planner 
Specialists in Sociology, Economics, Data 
Base Management, Etc. 

Privatization Study Team 
Drillers 
Mechanics, Electrician and Warehouse 
Technicians 
Expatriate Support Personnel 

TOTAL 

The cost of this technical assistance was approximately $8.9 

million over a five-year period, In addition, approximately 

So.Sh. 27 million at varying exchange rates have been provided by 

the Somali Government from counterpart funds for support of the 

LE1I/RMC team. 



T r a i n i n g  

Much of t h e  t r a i n i n g  p r o v i d e d  by t h e  Groundwater  Project 

h a s  been  classroom i n s t r u c t i o n  and s e m i n a r s  p r o v i d e d  by or led by 

t h e  t e c h n i c a l  a s s i s t a n c e  team. I n  a d d i i i o n ,  an-the- j o b  t r a i n i n g  

h a s  been  p r o v i d e d  t h r a u g k  t h e  c o u r s e  of t h e  e x p l o r a t o r y  and 

p r o d u c t  i o n  w z l l - d r i l  l i n g  program. L o c a l  s t a f f  c o v e r e d  by in- 

c o u n t r y  t r a i n i n g  h a s  i n c l u d e d  h y d p o g e o l o g i s t s ,  c h e m i s t s ,  

d r i l l e r s ,  pump i n s t a l l e r s ,  mechan ics ,  c i v i l  works c o n s t r u c t o r s ,  

and t h o s e  s e l e c t e d  a t  v a r i o u s  t i i n e s  for t h e  WDA p l a n n i n g  U n i t .  

(The  p roposed  P l a n n i n g  Depar tment  h a s  n o t  been  e s l a b l i s h e d , )  

I n  a d d i t i o n  to t r a i n i n g  i n  t h e i r  s p e c i a l t i e s ,  t h e  

h y d r o g e o l o g i s t s  and d r ~ l l e r s  were t r a i n e d  to implement t h e  T u u l o l  

( V i l l a g e )  Assessment  and P a r t i c i p a t i o n  Process ( w h i c h  p r e c e d e d  

t h e  C o m m u n i ~ y  Assessment  and P a r L i c i p a t i o n  P r o c e s s  (GAPP) d e v e l -  

oped l a t e r  i n  the Groundwater  P r o j e c t ) ,  T r a i n i n g  i n c l u d e d  

l e c t u r e s ,  d i s c u s s i o n s  and v i s i t s  t o  v i l l a g e s  s e l e c t e d  for w e l l  

sites, L a t e r ,  Somal i  members o f  t h e  BRADP w e r e  t r a i n e d  i n  t h e s e  

same t e c h n i q u e s  by t h e  Groundwater  P r o j e c t  team, a l b e i t  t h e i r  

l i m i t e d  background meant t h a t  t r a i n i n g  remained a t  an  in t rodmc-  

t o r y  l e v e l ,  T h e s e  p e o p l e  were l a t e r  a b s o r b e d  by  - a n o t h e r  s t u d y  

team under  BRADP, so t h e y  were n o t  a v a i l a b l e  to t h e  Groundwater  

P r o j e c t .  A s  wells were comple ted ,  rudimentary t r a i n i n g  was 

p r o v i d e d  t o  w e l l  operators i n  t h e  a f f e c t e d  communi t i e s  but this 

w a s  done  m a i n l y  l a r g e l y  by t h e  WDA s t a f f  b e c a s e  s f  l a n g u a g e  

barriers,  

Manuals  were p r e p a r e d  by the T e c h n i c a l  A s s i s t a n c e  teaxi 
f o r  t h e  f o l l o w i n g  s p e c i a l t i e s :  

--------------- 
1 ~ u u l o z  are s e t t l e m e n t s  t h a t  a r e  more or less permanen t  and 

somewhat a n a l o g o u s  t o  v i l l a g e s ,  B u u S o s  (which are referred to 
l a te r  i n  t h i s  r e p o r t )  are smaller s e t t l e m e n t s  f o r  which the tern 
h a m l e t  h a s  been  c o n s i d e r e d  2s an e q u i v a l e n t  term, but t h i s  is a 
r a t h e r  poor ana logy .  



Hydrogeology 
Pump Testing - 
Water Quality 
Downhole Geophysical Logging 
Well Drilling Operations and Preventive Maintenance 
Evaluation, Rehabilitation or Abandonment of 
Water Sources 
Bump Rig Operation and Well Maintenance 
Light Vehicle Preventive Maintenance 
Warehouse Procedure 

Manuals intended for skilled workers, as opposed to 

professional employees, were transiated into Somali. 

In the first phase of the Groundwater Project, i .e , ,  

prior to 1984, eight staff members from the WDA (4 chemists, 2 

hydrogeologists and 2 gecphysicists) were selected as partici- 

pants in the two-month U.S Geological Survey prograin of water . 
resctirce studies, held in Colorado. Also, 2 hydrogeochemists 

and 2 hydrogeofogists were selected for degree programs at the 

University of Arizona. 
% 

Commodities 

Approximately $8.4 milkion worth of drilling equipment, 

support vehicles and materials were provided to WDA under the 

Groundwater Project, In the early phases of the Project, support 

vehicles, spare parts, casing and screens were provided also by 

BRADP and CRDP. Re&:lacernents for these items have been ordered 

through the Groundwater Project, howeverr and the cost of t h e s e  

replacements are included in the $8.4 million figure, 

Review of the listing of PIB/C% indicates the following 

approximate breakdown for commodities provided under the Ground- 

water Project. The breakdown is only approximate, since some of 

the 47 BIO/CBs included several categories of commodities and a 

detailed study of individual P160/C8s was not made. Also, some 

PHO/C1s are still pendings so only estimate? costs are shown in 

the listing, 



TH60 d r i l l  r i g s ,  s p a r e  p a r t s ,  c a s i n g  and s c r e e n s  $2 ,860,000 
GMC s u p p o r t  v e h i c l e s ,  s p a r e  ' p a r t s ,  etc.  2,000 pOOO* 
GHC g e o p h y s i c a l  l o g g i n g  v e h i c l e s  240,008 
Spare par t s  ( u n c l a s s i f i e d  as  to p u r p o s e )  1 ,450 ,000  
G e n ' l  s u p p l i e s  ( i n s .  pumps & c i v i l  works  m a t " )  630,000 
W i n d m i l l s  7 5 , 0 8 0  
S p a r e  p a r t s  f o r  o n e  o f  W D A ' S  F a i l i n g  r i g s  185,000 
Household f u r n i s h i n g s ,  e tc,  370,000 
L a b o r a t o r y  e q u i ~ r n e n t  30,000 
S a t e l l i t e  n a v i g a t i o n  equ ipment  20,000 
Computer h a r d w a r e / s o f t w a r e  15 ,800 
Diesel f u e l  970 ,000 

$8,045,000 
Misc. s u p p l i e s  t h r o u g h  LBHI c o n t r a c t  375,080 

$8,420,800 

* I n c l u d e s  $260,000 i n  spare p a r t s  p r o v i d e d  t h r o u g h  EBII son- 
t r a c t  

Under t h e  P r o j e c t  Agreement ,  f u e l  was to  be p r o v i d e d  by 

t h e  S o m a l i  Government ,  u s i n g  c o u n t e r p a r t  f u n d s  f o r  local pur-  

c h a s e ,  B e c a u s e  o f  c o n t i n u i n g  p r o b l e m s  o f  f u e l  s u p p l y ,  however ,  it 

w a s  n e c e s s a r y  on t w o  o c c a s i o n s  t o  make special offshore p u r c h a s e s  

s f  f u e l .  T h e s e  are r e f l e c t e d  i n  Lhe above  t a b u l a t i o n .  

A s  n o t e d  ear l ier ,  p r o c u r e m e n t  of m o s L  of t h e  above  

c o m m o d i t i e s  w a s  i n i t i a t e d  i n  J u n e  1 9 8 0 ,  w e l l  b e f o r e  t h e  contrac- 

tor  f o r  t h e  Groundwater  P r o j e c t  i t s e l f  w a s  s e l e c t e d ,  S p e c i f i c a -  

t i o n s  and b i d  e v a l u a t i o n s  w e r e  b a s e d  l a r g e l y  upon t h e  PB, p l u s  

short t r i p s  t~ Mogadishu by p r o c u r e m e n t  services c o n t r a c t o r s .  The 

three r o t a r y  r i g s  selected as a r e s u l t  o f  t h e  b i d  e v a l u a t i o n  

p r o c e s s  were I n g e r s o l l - R a n d  TH-6Q1ss, which l a t e r  proved to be a 

poor c h o i c e ,  p a r t i c u l a r l y  for c a s e d  wells as large as 8". The 

bid  e v a l e z t i o n  d o e s  a p p e a r  to  have  been s t r a i g h t f o r w a r d  b u t ,  a t  

t h e  t i m e ,  some c o r r e s p o n d e n c e  n o t e d  t h a t  t h e  WDA i n t e n d e d  to 

s t a n d a r d i z e  on  t h e  TH-60 r i g s  ( e v e n  though t h e y  had none i n  t h e i r  

i n v e n t o r y  a t  t h e  t i m e ) ,  T h i s  process is d i s c u s s e d  i n  d e t a i l  i n  

Appendix A, 

I n  t h e  case s f  sJpport v e h i c l e s ,  A I D  was i n  a d i f f i c u l t  

s i t u a t i o n  s i n c e  t h e  F o r e i g n  A s s i s t a n c e  A c t  n o r m a l l y  r e q u i r e s  that 

e q u i p m e n t  and s u p p l i e s  b e  o f  U.S. o r i g i n ,  A t  the same t i m e ,  no 

c a p a b i l i t y  e x i s t s  in Somalia f o r  s e r v i c i n g  or m a i n t a i n i n g  W.S. 



v e h i c l e s .  E x c e p t  f o r  t h e  drill r i g  c a r r i e r s ,  GMC v e h i c l e s  were 

p r o c u r e d  f o r  t h e  Groundwater  P r o j e c t ,  which w a s  p r o b a b l y  no  worse 
t h a n  any o t h e r  U . S .  m a n u f a c t u r e r  from a m a i n t e n a n c e  s t a n d p o i n t ,  
a l b e i t  t h e  s p e c i f i c a t i o n  of a u t o m a t i c  t r a n s m i s s i o n s  compounded 

t h e  d i f f i c u l t y .  I t  is v e r y  u n l i k e l y  t h a t  any o f  t h e s e  v e h i c l e s  

w i l l  o u t l i v e  t h e  p r o j e c t  i t s e l f  by more t h a n  a  few months.  

Inasmuch a s  t h e  I B R D  was i n v o l v e d  i n  a l l i e d  p r o j e c t s  (BMDP and 

CRDP), which s u p p o r t e d  some equ ipment  t o  t h e  P r o j e c t ,  a n  a p p r o a c h  

t h a t  m i g h t  h a v e  been  e x p l o r e d  would have  been  the f u n d i n g ,  by t h e  

IBRD, of  s u p p o r t  v e h i c l e s  f rom I t a l y  o r  J a p a n  (which  c o u l d  have 

been  m a i n t a i n e d ) .  A f i n a l  s h o r t c o m i n g  was t h a t ,  w h i l e  the r i g s  

were p r o v i d e d  w i t h  f l o t a t i o n  t i r e s ,  t h e  s u p p ~ r t  vehicles had no 

o f f - r o a d  c a p a b i l i t i e s ,  T h i s  meant t h a t  d u r i n g  t h e  wet s e a s o n s ,  

d r i l l i n g  o p e r a t i o n s  c o u l d  n o t  be s u s t a i n e d  i n  c e r t a i n  areas 

b e c a u s e  o f  t h e  l a c k  o f  a c c e s s i b i l i t y ,  

L o c a l  C u r r e n c y  S u p p o r t '  

L o c a l  c u r r e n c y  s u p p o r t  came from c o u n t e r p a r t  f u n d s  

g e n e r a t e d  by CIP and PL480 i m p o r t s ,  These f u n d s  c a n  t.hus be 

c o n s i d e r e d  a s  a U S A I D  i n p u t .  S i n c e ,  however ,  t h e y  a re  j o i n t l y  

a d m i n i s t e r e d  by USAID and t h e  S o m a l i  M i n i s t r y  o f  F i n a n c e  through 

t h e  l a t t e r  's D o m e s t i c  D e v e l ~ p m e n t  Depar tmen t ,  t h e y  are d i s c u s s e d  

below under  t h e  S o m a l i  Government i n p u t s .  

SOMALI GOVERNMENT INPUTS 

WDA Staff 

Somali s t a f f  for  t h e  Groundwater  P r o j e c t  was p r o v i d e d  by 

t h e  WDA, p r i m a r i l y  from its s t a f f  r e s o u r c e s  though, i n  some 

cases, it was n e c e s s a r y  to r e c r u i t  q u a l i f i e d  people from outside 

t h e  WDA. The f o r m e r  Deputy  G e n e r a l  Manzger s f  t h e  WPlA (who was 

named P r o j e c t  Manager for  t h e  Groundwater  P r o j e c t  and  s e r v e d  i n  

t h a t  c a p a c i t y  u n t i l  a few months a g o )  s t a t e d  t h a t  project p e r s o n -  

nel w e r e  drawn from t h e  WDA's roster of pe rmanen t  p e r s o n n e l s  were 

selected on t h e  b a s i s  of p a s t  e x p e r i e n c e  ( p a r t i c u l a r l y  with 



r o t a r y  r i g s )  and came m a i n l y  from t h e  Bay Regipn.  N e i t h e r  U S A I D  

n o r  t h e  c o n t r a c t o r  had any c o n t r o l  o v e r  t h e  p r o c e s s  whereby 

p e r s o n n e l  w e r e  s e l e c t e d ,  Many o f  t h e  P r o j e c t  s t a f f  members m e t  

by t h e  e v a l u a t i o n  team seemed q u i t e  compe ten t  b u t  e v i d e n t l y  some 

u n q u a l i f i e d  p e o p l e  and o t h e r s  who p e r f o r m e d  u n s a t i s f a c t o r i l y  were 

a lso  nominated  t o  t h e  P r o j e c t .  Some p r o j e c t  p e r s o n n e l ,  i n d e e d ,  

were p a r t - t i m e  p e o p l e  and s e v e r a l  were r e c e n t l y  d i s c h a r g e d  by 

t h e  W D A ' s  new Deputy  G e n e r a l  Manager. 

A s  n o t e d  ear l ie r ,  some s t a f f  meders o f  t h e  BHZADP were 

supposed  t o  have  worked w i t h  WDA p e r s o n n e l  i n  t h e  f o l l o w - u p  

p h a s e s  o f  t h e  CAPP. A f t e r  r e c e i v i n g  some t r a i n i n g  from t h e  

Groundwate r  P r o j e c t  U.S. s t a f f ,  t h e y  were, however ,  n o t  a v a i l -  

able  f o r  t h e  p r o j e c t .  A l s o ,  some o f  t h e  v e h i c l e s  p r o v i d e d  by 

BRADP and CRDP had d r i v e r s  from t h o s e  p r o j e c t s  a s s i g n e d  t o  them. 

T h i s  a p p a r e n t l y  p roved  to be a s o u r c e  o f  v e x a t i o n  f o r  the LBII 

s t a f f  s i n c e  t h e y  had even  less c o n t r o l  o v e r  t h o s e  d r i v e r s  than 

t h e y  d i d  o v e r  t h e  W D A ' s  d r i v e r s .  

S u p p o r t  F a c i l i t i e s  

The WDA p r o v i d e d  t h e  Groundwater  P r o j e c t  w i t h  o f f i c e  

s p a c e ,  y a r d  and warehouse  areas, i n  a d d i t i o n  to s o m e  h o u s i n g  

aecornoda t ions  f o r  e x p a t r i a t e  P r o j e c t  s t a f f ,  f o r  which an  imputed 

r e n t a l  v a l u e  a p p e a r s  t o  have been  i n c l u d e d  i n  LBI18s c o n t r a c t .  

Local Fund S u p p o r t  

All local f u n d s  for t h e  Groundwater  P r o j e c t  came from 

c o u n t e r p a r t  f u n d s  g e n e r a t e d  by C I P  and PL480. T h e s e  f u n d s  w e r e  

i n c l u d e d  i n  t h e  S o m a l i  Government 9 Development  Budget  f o r  e a c h  

c a l e n d a r  y e a r  and were a l l o c a t e d  i n  a c c o r d a n c e  w i t h  a L o c a l  

C u r r e n c y  Budget  process t h a t  began w i t h  r e q u e s t s  p r e p a r e d  e a c h  

y e a r  by t h e  project managers  of t h e  v a r i o u s  deve lopment  p r o j e c t s  

( o f  whish t h e  Groundwater  P r o j e c t  is o n e ) ,  T h e s e  r e q u e s t s  were 

used to  make u p  t h e  Annual Program Budget  P l a n ,  p r e p a r e d  by 

U S A I D ' S  Program O f f i c e  and s i g n e d  by t h e  U S A I D  Director and t h e  
M i n i s t e r  o f  F i n a n c e .  A l l o c a t i o n s  under  t h e  B u d g e t  P l a n  w e r e  t h e n  



a p p r o v e d  by G e n e r a t e d  S h i l l  ing-s  P r o c e e d s  C o m m i . t t e e  and a d v a n c e s  

w e r e  n o r m a l l y  made on  a q u a r t e r l y  basis ,  The amounts  b u d g e t e d  

r a n g e d  f r o m  So. Sh, 3.4 m i l l i o n  i n  1982 t o  So, Sh.  49.9 m i l l i o n  

i n  1 9 8 6  a s  project a c t i v i t i e s  i n c r e a s e d  and t h e  Somal i  S h i l l i n g  

was s u c c e s s i v e l y  d e v a l u e d .  The d o l l a r  e q u i v a l e n t  remained i n  t h e  

r a n g e  o f  $0-8 m i l l i ~ n  e a c h  y e a r .  

I n  t h e  case o f  t h e  Groundwater  P r o j e c t  t h i s  b u d g e t  w a s  

used  f o r  t h e  f o l l o ~ l i l i n g  t y p e s  of e x p e n d i t u r e s :  

O p e r a t i n g  Costs 

- Topping off sa la r ies  o f  WDA s t a f f  a s s i g n e d  t o  t h e  
P r o j e c t  - P e r  daems,  f u e l  and v e h i c l e  m a i n t e n a n c e  

- O f f i c e  s u p p l i e s  

Local C a p i t a l  Costs 

- Payments  t o  ?.ocal c o n t r a c t o r s  on  p r e s e n t a t i o n  of 
i n v o i c e s  ( C i v i l  works c o n t r a c t s  are t o  be l e t  
s h o r t l y  f o r  a number of w e l l s  b u t  t h e s e  will be 
p a i d  f o r  by BRADP. I t  is n o t  clear t h a t  any  local 
c o n t r a c t  payments  were made by t h e  Groundwater  
P r o j e c t ) .  

Because  of the e x t r e m e l y  l o w  s a l a r i e s  p a i d  by a l l  

government  a g e n c i e s ,  i n c l u d i n g  WDA, t h e  d e v i c e  o f  p r o v i d i n g  

" t o p - o f f "  s a l a r y  s u p p l e m e n t s  and a d e q u a t e  per d iems  to  local 
P r o j e c t  p e r s o n n e l  w a s  p r o b a b l y  n e c e s s a r y ,  The Groundwater 

P r o j e c t ,  however ,  a f f e c t e d  o n l y  one  d e p a r t m e n t  w i t h i n  t h e  WDA, 

a l b e i t  t h e  l a r g e s t  o n e ,  and o n l y  a p o r t i o n  of t h a t  d e p a r t m e n t ,  

The t o p p i n g  o f f  ~f sa l a r i e s  for less  than 10% of t h e  WDA's lP,78Q1 

e m p l o y e e s  seemed to  i n c r e a s e  t h e  d e g r e e  to  which t h e  Groundwate r  

P r o j e c t ,  as a l a r g e - s c a l e  p r o j e c t  w i t h  a separate p r o j e c t  manage- 

ment  s t r u c t u r e  and s t a f f ,  t ended  to be isolated by t h e  r e m a i n d e r  

o f  t h e  o r g a n i z a t i o n .  J e a l o u s i e s  may h a v e  been  f o s t e r e d  by t h e  

f a c t  t h a t  t h e  P r o j e c t  had its own s p e c i a l  pr ior i t ies  and the new 

s k i l l s  o b t a i n e d  by p r o j e c t  p e r s o n n e l  c e u l d  be c o n s i d e r e d  a t h r e a t  

by o t h e r  members o f  t h e  o r g a n i z a t i o n .  D i s c u s s i o a s  i n  t h e  Baidoa 
r e g i o n a l  o f f  ice seemed t o  i n d i c a t e  t h a t  t h i s  h a s  o c c u r r e d ,  The 

P r o j e c t  s t a f f  w a s  c o n s i d e r e d  apart and t h e  R e g i o n a l  Director 



e v i n c e d  no i n t e r e s t  i n  t h e  P r o j e c t .  I n d e e d ,  h e  n o t e d  a t  one  

p i n t  t h a t  h i s  pump m a i n t e n a n c e  crew had r e c e i v e d  no t r a i n i n g  

from t h e  P r o j e c t  and "had more e x p e r i e n c e  t h a n  t h e  P r o j e c t  people 

anyway. " 

w h i l e  money w a s  budge ted  f o r  f u e l  ( b o t h  d i e s e l  o i l  and 

g a s o l i n e )  t h e  problem o f  a c t u a l l y  g e t t i n g  f u e l  f o r  the P r o j e c t ,  

and t h e n  making s u r e  t h a t  it w a s n ' t  d i v e r t e d ,  p r o v e d  to b e  t h e  

m o s t  v e x a t i o u s  problem of a l l  f o r  t h e  L B I I  s t a f f ,  S o m a l i a  is 
c h r o n i c a l l y  s h o r t  o f  f u e l  and a  v e r y  a c t i v e  b l a c k  m a r k e t  e x i s t s .  

The WDA's f o r m e r  P r o j e c t  Manager s t a t e d  t h a t  o f t e n  a n  a l l o c a t i o n  

~f  4 Q f 0 0 0  l i t e r s  would be  r e q u e s t e d  from t h e  Government P e t r o l e u m  

Agency and o n l y  4-5,000 l i ters  would b e  d e l i v e r e d ,  which was not 

enough t o  m o b i l i z e  t h e  r i g s .  N e i t h e r  U S A I D  n o r  L B I I  had any 

d i r e c t  c o n t r o l  over fuel a l l o c a t i o n s  and d e l i v e r i e s  and i t  is 

q u i t e  possible t h a t  l a r g e r  a l l o c a t i o n s  were made, which d i d  n o t  

r e a c h  t h e  P r o j e c t .  

The down t i m e  caused  by i n a d e q u a t e  f u e l  supplies can 

p r o p e r l y  be  l a i d  a t  t h e  f o o t  o f  t h e  Somali Government ,  f o r  s h o r t  

term p l a n n i n g  and improper  a l l o c a t i o n  of ephemera l  s u p p l i e s ,  But 

g i v e n  t h e  fact t h a t  t h e  WDA8s r e q u i r e m e n t  is a s m a l l  p o r t i o n  of 

the n a t i o n a l  t o t a l  and t h a t  managing s u p p l i e s  is a c c o r d e d  l i t t h e  

p r i o r i t y  by S o m a l i  o f f i c i a l s ,  t h e  P r o j e c t  d e s i g n  m i g h t  h a v e  

r e c o g n i z e d  t h i s  i n  advance  and p r o v i d e d  f o r  t h e  tank farm to  

s t o c k p i l e  f u e l .  Indeed  a t  l eas t  o n e  local Dan i sh /Somal i  d r i l l i n g  

f i r m  (Kampih l )  h a s  i ts own s t o r a g e  t a n k s  i n  t h e  h a r b ~ r  area f o r  

its f u e l  s u p p l i e s .  I f  it w a s  n o t  possible to  a c q u i r e  f u e l  

d e p e n d a b l y  t h r o u g h  Somal i  c h a n n e l s ,  a1 t e r n a t i v e  means of s u p p l y  

m i g h t  have  b e e n  b u i l t  i n t o  t h e  P r o j e c t ,  Twice, f u e l  was pur-  

c h a s e d  from Mobil O i l  C o r p o r a t i o n  i n  Djibouti, and it is also 

p o s s i b l e  t h a t  a r r a n g e m e n t s  c o u l d  have  been made with the Navy t o  
o b t a i n  U.S,-sourced f u e l .  



OTHER DONOR INPUTS 

The Groundwate r  P r o j e c t  r e c e i v e d  no i n p u t s  from o t h e r  

d o n o r s ,  but d i d  re la te  to o t h e r  projects w i t h  f u n d i n g  from other 

d o n o r s  . 

I n t e g r a t e d  R u r a l  Development  P r o j e c t s  

F i r s t l y ,  t h e  P r o j e c t  p r o v i d e d  s u p p o r t  t o  and had to  be meshed 

w i t h  t h e  t w o  l a r g e  i n t e g r a t e d  r u r a l  deve lopment  p r o j e c t s  men- 

t i o n e d  e a r l i e r ,  t h e  BRADP and CRDP, Both  t h e s e  p r o j e c t s  have  

r e c e i v e d  t h e  major s h a r e  of t h e i r  f u n d i n g  f r m  t h e  HBm, though 

U S A I D  h a s  a10 p r o v i d e d  s u b s t a n t i a l  s u p p o r t  to Both  and GTZ is 

funding c e r t a i n  a c t i v i t i e s  w i t h i n  t h e s e  p r o j e c t s .  

S m a l l  Urban Water S u p p l y  S y s t e m s  

S e c o n d l y ,  u n d e r  a s e p a r a t e  a g r e e m e n t ,  GTZ has p r o v i d e d  

- - t e c h n i c a l  a s s i s t a n c e  to  t h e  WDA d u r i n g  t h e  past s i x  t o  s e v e n  

y e a r s ,  i n c l u d i n g  some a d v i s o r y  s e r v i c e s  on  a d m i n i s t r a t i v e  sys- 

tems. The Terms o f  R e f e r e n c e  for LBPIDs c o n t r a c t  m e n t i o n  t h i s  

a s s i s t a n c e  b u t  f a i l  to  n o t e  t h a t  it has b e e n  p r i m a r i l y  i n  connec-  

t i o n  w i t h  the o p e r a t i o n  of a number of small urban water systems, 
f o r  which GTZ h a s  p r o v i d e d  DM 70 m i l l i o n  i n  f i n a n c i n g .  Never the -  

less, under  t h i s  a s s i s t a n c e ,  a r e v e n u e  c o l l e c t i o n  s y s t e m  h a s  been  

d e v e l o p e d  t h a t  is i n  u s e  i n  f o u r  u r b a n  c e n t e r s ,  These four u r b a n  
Q?SeS s y s t e m s  are u n d e r s t o o d  to be r e c o v e r i n g  t h e i r  o p e r a t i n g  exp,. 

f ram r e v e n u e s ,  

A s  a p a r t  of t h e  work o n  s m a l l  u r b a n  water s u p p l y  

s y s t e m s ,  GTZ h a s  also funded  a r e v i e w  of WDAqs c u r r e n t  capacity 

to  o p e r a t e ,  m a i n t a i n  and repair water w e l l s  and distribution 

s y s t e m s  i n  s m a l l  u r b a n  c e n t e r s  and r u r a l  areas, A major finding 

of t h i s  r e v i e w ,  comple ted  earl ier  t h i s  y e a r ,  is t h a t  the WDA has 

l i t t l e  c a p a c i t y  for (or  i n t e r e s t  in) o p e r a t i o n ,  m a i n t e n a n c e  and 

r e p a i r .  T h e r e f o r e ,  t h e  r e v i e w  c o n c l u d e s  t h a t  e f f e c t i v e  o p e r a t i o n  

and m a i n t e n a n c e  w i l l  r e q u i r e  a basic c h a n g e  i n  t h e  o r i g a n i z a -  

t i o n a l  s t r u c t u r e  and reecrmmends t h a t  t h e s e  r e s p o n s i b i l i t i e s  be 



s e p a r a t e d  from o t h e r  r e s p o n s i b i l i t i e s  o f  t h e  WDA. T h r e e  o p t i o n s  

are p r e s e n t e d  f o r  making t h i s  s e p a r a t i o n  b u t  any  recommendat ion 

as  to t h e  best o p t i o n  is d e f e r r e d  u n t i l  a f u r t h e r  s t u d y  is 

u n d e r t a k e n .  T h a t  s t u d y  is n o t ,  as y e t ,  f u n d e d ,  The r e c o m e n d a -  

t i o n s  o f  t h i s  r e v i e w  of  W D A 1 s  o p e r a t i n g  and m a i n t e n a n c e  c a p a c i t y  

are d i s c u s s e d  f u r t h e r  i n  t h e  s e c t i o n  below a n  LBIP's s t u d y  o f  

p r i v a t e  sector p a r t i c i p a t i o n .  

G T Z ' i s  a lso v e r y  concerned  a b o u t  l o w  s a l a r i e s  and a 

m u l t i f o l d  i n c r e a s e  i n  s a l a r i e s  is o n e  o f  t h e  c o n d i t i o n s  t h e y  h a v e  

s a i d  mus t  be m e t  b e f o r e  any agreement  t o  f i n a n c e  t h e  n e x t  p h a s e  

o f  t h e i r  u rban  water s y s t e m s  program w i l l  be s i g n e d .  

N a t i o n a l  Water D a t a  C e n t e r  

A s  d i s c u s s e d  below, t h e r e  is an  abundance  o f  g e s P o g i c a P  

and h y d r o l o g i c a l  i n f o m a t i o n  e x t a n t  i n  S o m a l i a ,  as  i n  m o s t  

A f r i c a n  c o u n t r i e s ,  The i n f o r m a t i o n  is s c a t t e r e d  among government  

repositories, p r i v a t e  a g e n c i e s  and a s s i s t a n c e  o r g a n i z a t i o n s .  I t  

h a s  n e v e r  been  g a t h e r e d  and campi led  and p l a c e d  i n t ,  e a s i l y  

r e t r i e v a b l e  or u s e a b l e  f o r m a t s .  F u r t h e r m o r e ,  it w i l l  b e  neces-  

s a r y  t o  c o n t i n u e  t h e  d a t a  a c q u i s i t i o n  and p r o c e s s i n g  activit ies 

to  e n s u r e  c h a t  p r o p e r  f u t u r e  p l a n n i n g  a c t i v i t i e s  c a n  b e  c a r r i e d  

o u t ,  

T h e r e f o r e ,  t h e  UNDP/FAO is p r o v i d i n g  a s s i s t a n c e  f o r  a 

N a t i o n a l  Water Data C e n r e r  t h a t  w i l l  b e  located w i t h i n  t he  MWR, 

T h i s  e f f o r t  w a s  t o  have  been  started earlier,  so t h a t  a n  i n t e r -  

f a c e  w i t h  t h e  WDA's  p l a n n i n g  U n i t  c o u l d  be d e v e l o p e d ,  I t  is o n l y  

now b e g i n n i n g  ( a s  is any real s t a r t  on  a P l a n n i n g  U n i t  i n  WDA), 

so the deve lopment  o f  t h e  r e s p e c t i v e  responsibilities of t h e s e  

t w o  u n l t s  w i l l  n o t  b e  d i r e c t l y  a f f e c t e d  by t h e   roundw water 
P r o j e c t ,  The N a t i o n a l  Water Data Center w i l l ,  however ,  d raw 

heavily upon t h e  d a t a  b a s e  work t h a t  has been  done  under t h e  

Groundwate r  P r o j e c t  and w i l l  b u i l d  upon t h e  material  d e v e l o p e d  by 

LBII I 



I I I  

REVI EW OF PROJECT PERFORMANCE 

The following review generally follows the order of the 

major components of the Groundwater Project, as they have been 

realigned in the Project Paper Supplement: 
- - Institutional Support, 

- Data Collection and Utilization, 

- Exploitation, 

A separate section, however, has been provided on Local Community - 
Participation, since this has been an important element of the 

Project , 

INSTITUTIONAL SUPPORT 

The institutional support component of the Groundwater 

~ Pro ject included the following elements: 

lo Improvement of WDA % hydrogeolog ical data col lec- 
tion system, 

2. Commodity support (discussed above), logistic 
improvements and assistance in preparing equipment 
lists and specifications, 

3 -  Improvement in planning and scheduling the use of 
equipment, 

4 .  Collection of data on actual costs of well con- 
struction and estimates of maintenance and operat- 
ing costs, Assistance to WDA in accounting and 
reviewing fee structures. 

5. Social analysis (see Community Participation 
below), 

6. Development of water utilization models for 
allocating costs, adjusting water charges and 
judging priorities for 'well sites. 

7. Environmental analysis (this was a relatively minor 
input to the Groundwater Project, since the B M D P  
and CRADP each had substantial environmental 
inputs, 



8 .  P r o v i s i o n  o f  on- the - job  t r a i n i n g  for c o u n t e r p a r t s ,  

9 -  Conduct  o f  s e m i n a r s  i n  t o p i c s  r e l a t e d  t o  w a t e r  
r e s s u r c e  d e v e l o p m e n t ,  

18- P r o v i s i o n  o f  t e c h n i c a l  s u p p o r t  f o r  t h e  WDR P h n n i n g  
Depar tmen t  (new d e p a r t m e n t ) ,  

11. I n v e s t i g a t i o n  o f  p o t e n t i a l s  f o r  p r i v a t e  sector 
p a r t i c i p a t i o n  i n  t h e  deve lopment  o f  S o m a l i a ' s  water 

. r e s o u r c e s ,  

H y d r o g e o l o g i c a l  Data Sys tem 

The Groundwater  P r o j e c t  h a s  b e e n  s t a f f e d  by compe ten t  

p e r s o n n e l  p a r t i c u l a r l y  i n  t h e  l a s t  t w o  y e a r s  o f  t h e  project, I t  

is l i k e l y  t h a t  a l l  h y d r o g e o l o g i c a l  d a t a  from t h e  project, w i t h  

t h e  p o s s i b l e  e x c e p t i o n  o f  pump test  d a t a ,  h a v e  been  p r o p e r l y  

c o l l e c t e d .  S p e c i f i c  aspects o f  t h e  a c t u a l  data c o l l e c t i o n  e f f o r t  

a r e  d i s c u s s e d  i n  a l a t e r  s e c t i o n .  

Improvements  i n  L o g i s t i c s  and 
P l a n n i n g / S c h e d u l i n g  Equipment - 

With respect to t h e  n e x t  t w o  e l e m e n t s ,  improvements  i n  

l o g i s t i c  s y s t e m s  and i n  t h e  p l a n n i n g ,  s c h e d u l i n g  and u s e  of 
e q u i p m e n t ,  a s s i s t a n c e  i n  t h e s e  areas w a s  p r o v i d e d  t h r ~ u g h o u t  t h e  

c o u r s e  ~f t h e  P r o j e c t  and e x p a t r i a t e  p e r s o n n e l  were s p e c i f i c a l l y  

d e v o t e d  t o  t h i s  work. L B I I ' s  End of P r o j e c t  R e p o r t ,  however ,  

makes l i t t l e  r e f e r e n c e  to  t h i s  a s p e c t  o f  t h e  t e c h n i c a l  assis- 

t a n c e ,  o t h e r  t h a n  to d i s c u s s  t h e  d i f f i c u l t i e s  e n c o u n t e r e d  i n  

m a i n t a i n i n g  t h e  r i g s  i n  t h e  f i e l d .  A l m o s t  n o t h i n g  is s a i d  a b o u t  

improv ing  t h e  W D A 8 s  l o g i s t i c s  s y s t e m s ,  I n v e n t o r y  c o n t r o l s ,  

s u p p l i e s ,  t r a n s p o r t  and workshops  ( o t h e r  t h a n  to d i s c u s s  on- 

t h e - j o b  t r a i n i n g  o f -  mechan ics ,  etc,  ) Under its earlier managers ,  

t h e  WDA w a s  n o t  f o r t h c o m i n g  w i t h  i n f o r m a t i o n  a b o u t  a v a i l a b l e  

e q u i p m e n t  and s u p p l i e s  or t h e  s t a t u s  o f  f u n d s .  One h a s  t h e  

i m p r e s s i o n  t h a t  t h e r e  were no improvements ;  t h a t  m o s t  o f  t h e  

t i m e  o f  t h e  e x p a t r i a t e  l o g i s t i c s  p e r s o n n e l  w a s  d e v o t e d  s i m p l y  to  

g e t t i n g  t h e  equ ipment  and s u p p l i e s  needed f o r  d r i l l i n g  t h e  
P r o j e c t ' s  w e l l s  o u t  to t h e  f i e l d  and s e e i n g  t h a t  equ ipment  was 



m a i n t a i n e d .  T h e r e  was l i t t l e  i n c e n t i v e  f o r  t h e  WDA t o  document  

i ts s u p p l y  s t a t u s ,  L B I I  was t o  have  d e v e l o p e d  a n  i n v e n t o r y  of 
WDA e q u i p m e n t  and s u p p l i e s ,  b u i l d i n g  o n  a p a r t i a l  equipment list 

i n c l u d e d  i n  t h e  PP. L B I I  p e r s o n n e l  s a i d  t h e y  w e r e  u n a b l e  t o  

o b t a i n  a more d e t a i l e d  l ist  or f u r t h e r  i n f o r m a t i o n  o n  equ ipment  

or s u p p l i e s  (yet, from t h e  new Deputy G e n e r a l  Manager of t h e  

WDA, t h e  e v a l u a t i o n  team o b t a i n e d  a f u l l  list o f  d r i l l i n g  r i g s  

f o r  t h e  a s k i n g ) ,  

Under t h e  f o r m e r  managers ,  t h e  W M  w a s  e s s e n t i a l l y  r u n  

w i t h  no a t t e n t i o n ,  e i t h e r  by a c c i d e n t  or d e s i g n ,  to  t h e  p h y s i c a l  

r e s o u r c e s  o f  t h e  d e p a r t m e n t ,  T h i s  h a s  l e d  t o  t h e  c o n t i n u e d  poor 

f u n c t i o n i n g  of t h e  d e p a r t m e n t .  When, for example ,  a n  u r g e n t  

r e q u e s t  f o r  w e l l  r e p a i r  is r e c e i v e d  from a community, no one c a n  

locate o p e r a b l e  equ ipment  t o  s o l v e  t h e  emergency or i d e n t i f y  t h e  

type of pumping equ ipment  i n  t h e  w e l l  (which may need to  be 

r e p l a c e d  or f o r  whieh t h e  s p a r e  p a r t s  s h o u l d  be t a k e n  a l o n g  by a 

m a i n t e n a n c e  crew. ) 

The o r i g i n a l  p u r p o s e  o f  t h e  P l a n n i n g  U n i t ,  and t h e  

p u r p o s e  which r e m a i n s  u p p e r n o s t  i n  t h e  mind of t h e  new G e n e r a l  

Manager o f  t h e  WDA, was to p l a n  f o r  f u t u r e  water deve lopment  and 

equ ipment  m a i n t e n a n c e  a c t i v i t i e s ,  b a s e d  upon a sound knowledge  o f  

e q u i p m e n t  and m a t e r i a l  r e s o u r c e s  a v a i l a b l e  w i t h i n  the WDA, The 

f a t e  o f  t h i s  P l a n n i n g  U n i t  is  d i s c u s s e d  below. 

C o l l e c t i o n  o f  D a t a  o n  A c t u a l  C o s t s  

The Groundwater  P r o j e c t  i n c l u d e d  t w o  s u b s t a n t i a l  effor ts  

t o  t a b u l a t e  and a n a l y z e  t h e  costs o f  w e l l  c o n s t r u c t i o n ,  ma in te -  

n a n c e  and o p e r a t i o n ,  Both e f f o r t s ,  one  f o r  Phase I of t h e  

~ k o j e c t  and t h e  o t h e r  f o r  t h e  e n t i r e  ~ r o j e c t ,  were d o n e  i n  a 
p r o f e s s i o n a l  manner and p r o v i d e  a g o d  p i c t u r e  o f  costs. The 

c o n t r a c t o r ' s  r e p o r t s ,  however ,  make no m e n t i o n  of active assis- 
t a n c e  to  t h e  WDA i n  i ts  a c c o u n t i n g  systems and fee s t r u c t u r e ,  and 

no r e f e r e n c e  to  t h e  r e v e n u e  systems d e v e l o p e d  for four u r b a n  

c e n t e r s  by a GTZ c o n s u l t a n t .  Once a g a i n ,  t h e  c o n t r a c t o r  found 

t h e  WDA t o  be less t h a n  f o r t h c o m i n g  when it came to  t h e  s t a t u s  s f  



local p r o j e c t  f u n d s  and e v i d e n t l y  showed l i t t l e  i n t e r e s t  i n  

s y s t e m s  o f  a c c o u n t a b i l i t y .  (see d i s c u s s i o n  beiow, under  Conmu- 

n i t y  P a r t i c i p a t i o n ,  r e g a r d i n g  t h e  f l o w  o f  r e v e n u e s  from P r o j e c t  

w e l l s .  ) 

Water  U t i l i z a t i o n  Models 

E s t i m a t e s  o f  p o s s i b l e  demand were made e a r l y  i n  t h e  

p r o j e c t ,  b u i l d i n g  o n  a sys tem d e v e l o p e d  by H u n t i n g  T e c h n i c a l  

S e r v i c e s  f o r  BRADP, E a t e r  i n  t h e  project,. water u t i l i z a t i o n  

s t u d i e s  have  been  c a r r i e d  o u t  and s ~ l i d  d a t a  c o l l e c t e d  f o r  a t  

l e a s t  o n e  community (Maleel). T h i s  i n f o r m a t i o n  h a s  been  used i n  

c o n n e c t i o n  w i t h  t h e  c o s t i n g  s t u d i e s  b u t ,  b e c a u s e  o f  t h e  hack o f  

good b a s e l i n e  s o c i o e c o n o m i c  d a t a ,  no e f f o r t  h a s  been  made to  

q u a n t i f y  b e n e f i t s  or a l locate  costs to  s p e c i f i c  b e n e f i c i a r i e s ,  

Regard ing  p r i o r i t i e s  f o r  w e l l  sites, t h e  Groundwater  Brcject 

s t a f f  w a s  aware o f  t h e  c r i t e r i a  used to select w e l l  s i tes  and 

i n f o r m a t i o n  o b t a i n e d  d u r i n g  t h e  e a r l y  community p a r t i c i p a t i o n  

s t u d i e s ,  on  t h e  d e g r e e  o f  local commitment, w a s  used  i n  t h e  se- 

l e c t i o n  o f  sites, A f t e r  t h e  e x p l o r a t o r y  p h a s e ,  however,  t h e  se- 

l e c t i o n  o f  communi t i e s  i n  which to d r i l l  wells h a s  been made by 

the BRADP and CRDP, The Groundwater  P r o j e c t  and WDA h a v e  had a 

v e r y  l i m i t e d  role i n  t h i s  s e l e c t i o n .  Only la ter  were t h e  W D A ' s  

h y d r o g e o l o g i s t s ,  t o g e t h e r  w i t h  t u u l o / b u u l o  water committees, 

i n v o l v e d  i n  s e l e c t i n g  t h e  s p e c i f i c  l o c a t i o n  w i t h i n  a community. 

T h i s  p r o c e s s  o f  s i t e  s e l e c t i o n  by BRADP and CRADP w a s  n o t  r eha , t ed  

i n  any  way to t h e  normal  p r o c e d u r e s  o f  t h e  WDA and MMWR, u n d e r  

which t h e  l o c a t i o n s  o f  w e l l s  are d e t e r m i n e d  by a N a t i o n a l  Water 

C o m m i t t e e  o n  t h e  b a s i s  o f  i n f o r m a t i o n  from t h e  R e g i o n a l  G o v e r n o r s  

( t h r o u g h  t h e  M i n i s t r y  o f  I n t e r i o r )  and  h y d r o g e o l o g i c a l  i n p u t  from 

t h e  MMWR, The  N a t i o n a l  Water Committee meets o n l y  o n c e  a year 

( u n l e s s  t h e r e  are special c i r c u m s t a n c e s )  and t h e  p r o c e d u r e s  are 

a d m i t t e d l y  cumbersome, so l o c a t i o n  o f  t h e  Groundwate r  P r o j e c t  

w e l l s  r e q u i r e d  a d i f f e r e n t  p r o c e d u r e .  The f a c t  t h a t  normal  

p r o c e d u r e s  w e r e  s i m p l y  f o r g o t t e n ,  r a t h e r  t h a n  a n  attempt b e i n g  



made t o  a d o p t  them t o  P r o j e c t  n e e d s  may, however ,  h a v e  s e r v e d  t o  

f u r t h e r  i sola te  t h e  P r o j e c t  i n  t h e  e y e s  o f  many i n  t h e  WDA. 

On-the-Job T r a i n i n g  and Conduct  o f  S e m i n a r s  

On-the-job t r a i n i n g  o f  c o u n t e r p a r t  p e r s o n n e l  a p p e a r s  t o  

h a v e  been  o n e  o f  t h e  major b e n e f i t s  o f  t h e  Greundwate r  P r o j e c t .  

A l t o g e t h e r ,  s o m e  1 3 2  members o f  t h e  WDA's s t a f f  r e c e i v e d  t r a i n i n g  

o f  o n e  t y p e  or a n o t h e r .  The e x p a t r i a t e  P r o j e c t  Team p r o v i d e d  

s u c h  t r a i n i n g  t o  t h e  W D A 9 s  h y d r o g e o l o g i s t s ,  c h e m i s t s ,  p l a n n i n g  

staff, g e o p h y s i c i s t s ,  w e l l  d r i l l e r s ,  pump i n s t a l l e r s  and equip- 

ment  m a i n t e n a n c e  mechan ics .  I t  is clear f rom r e a d i n g  p r o j e c t  

documents  and from d e t a i l e d  d i s c u s s i o n s  w i t h  t h e  LBIZ team l e a d e r  

and WDA o f f i c i a l s  t h a t  e v e r y  e f f o r t  w a s  made to  s u p p l e m e n t  t h e  

t e c h n i c a l  s k i l l s  of WDA employees  and t h a t  v i r t u a l l y  i2O s t o n e  w a s  

l e f t  u n t u r n e d ,  The manua l s  p r e p a r e d  f o r  t h e  project h a v e  been  

r e v i e w e d  and seem to  be  q u i t e  appropriate. ~ b s t  h a v e  been  t r a n s -  

l a t e d  i n t o  Somal i  - which is e s s e n t i a l  a t  t h e  s k i l l e d  worker  

l e v e l  and  d e s i r a b l e  even  a t  t h e  p r o f e s s i o n a l  l e v e l .  

On-the-job t r a i n i n g  h a s  i n  many i n s t a n c e s  b e e n  p r e c e d e d  

by b o t h  classroom i n s t r u c t i o n  and s e m i n a r s .  Huch of t h i s  was 

d o n e  e a r l y  i n  t h e  p r o j e c t  b e f o r e  t h e  d r i l l i n g  e q u i p m e n t  had 

a r r i v e d ,  

P a r t i c i p a n t  T r a i n i n g  

A l s o ,  t h e r e  has been  a p a r t i c i p a n t  t r a i n i n g  program,  

c o n s i s t i n g  o f  (1) a U.S. G e o l o g i c a l  S u w e y  two-month c o u r s e  f o r  

e i g h t  p a r t i c i p a n t s  and { 2 j d e g r e e  p rograms  for four i n d i v i d u a l s ,  

A t  least  o n e  o f  t h e  p a r t i c i p a n t s  i n  t h e  USGS short course, a 
g e o p h y s i c a l  w e l l  l o g g e r ,  d i d  n o t  wish  to  retur--( to Somalia and 

i n s t e a d  t r a v e l l e d  to S a u d i  Arab ia .  Later, he and possibly others 

d i d  r e t u r n  t o  t h e  P r o j e c t ,  It  is f e l t  t h a t  t h e  s k i l l s  of t h o s e  

c o u r s e  p a r t i c i p a n t s  may n o t  have  been  g r e a t l y  enhanced b u t ,  of 

t h o s e  who r e t u r n e d  t o  t h e  P r o j e c t ,  they seemed to  t a k e  t h e i r  work 

more s e r i o u s l y  . 



Regard ing  t h e  p a r t i c i p a n t s  i n  the d e g r e e  p rograms ,  t h e  

e v a l u a t i o n  tea3 was t o l d  t h a t  t w o  h y d r o g e o l o g i s t s  and t w o  

h y d r o g e o c h e m i s t s  a t t e n d e d  t h e  U n i v e r s i t y  o f  A r i z o n a  u n d e r  t h e  

p r o j e c t ,  b u t  t h a t  o n l y  o n e  had r e t u r n e d  t o  t h e  WDA, T h i s  i n f o r -  

m a t i o n  was i n c o m p l e t e  and m i s l e a d i n g .  The team h a s  i d e n t i f i e d  

t h e  t w o  h y d r o g e o c h e m i s t s  s t u d y i n g  i n  t h e  Depar tmen t  o f  S o i l  and 

Water  a t  t h e  U n i v e r s i t y  ~f Arizona .  Both would Rave been  ac-  

c e p t e d  by t h e  U n i v e r s i t y  on  t h e  s t r e n g t h  o f  t h e i r  academic  

c r e d e n t i a l s  and both h a v e  been good s t u d e n t s ,  The f i r s t  e a r n e d  

h i s  M,S. i n  S o i l  and Water S c i e n c e  and r e t u r n e d  t o  S o m a l i a  i n  

J a n u a r y  1986. The s e c o n d  s t u d e n t  w i l l  c o m p l e t e  h i s  d e g r e e  t h i s  

summer. H e  is  n o t  q u i t e  a s  strong as t h e  first b u t  h a s  overcome 

any d i f f i c u l t - i e s ,  N e i t h e r  s t u d e n t  c a r r i e d  o u t  p r o j e c t s  s p e c i f i c -  

a l l y  r e l a t e d  to  t h e  hydrogeochemica l  s p e c i a l t y  f o r  which t h e y  

were c h o s e n  and t h e i r  s k i l l s  are l i k e l y  t o  be of  g r e a t e r  v a l u e  to  

i r r i g a t i o n  projects t h a n  t o  w a t e r  deve lopment  p r o j e c t ; ,  They 

w i l l  s t i l l ,  however ,  b e  o f  v a l u e  t o  Somalia. 

The e v a l u a t i o n  team h a s  a lso i d e n t i f i e d  the t w o  Somalis 

s e n t  to s t u d y  hydrogeo logy .  One is s t i l l  a t  t h e  University of 

A r i z o n a  and is r e p o r t e d l y  an e n e r g e t i c  and i n t e l l i g e n t  s t u d e n t ,  

now working  on  h i s  d i s s e r t a t i o n ,  who h a s  a 3.0+ g r a d e  p i n t  

a v e r a g e .  H i s  A I D  s u p p o r t  h a s  been  t e r m i n a t e d  b u t  h e  was offered 

and a c c e p t e d  a Teach ing  A s s i s t a n t s h i p  to c o n t i n u e  h i s  s t u d i e s ,  

The second  h y d r o g e o l o g i s t  was u n a b l e  to obtain a d e q u a t e  g r a d e s  

for  a d m i s s i o n  to t h e  Master" degree program and hune on a t  t h e  

U n i v e r s i t y  of A r i z o n a  for several  y e a r s ,  H e  w a s  scheduled to 

d e p a r t  i n  December 1985 b u t ,  because of t h e  b i r t h  of a child, he  

said h e  had t o  w a i t .  I n  March 1986, h e  p a s s e d  t h r o u g h  Masbington 

w i t h  a t i c k e t  p r o v i d e d  by AID, which he e v i d e n t l y  traded far a 

t i c k e t  t o  Saudi Arabia. N o  c n e  spoken  to  by the evaluation team 

c o u l d  recommend t h i s  i n d i v i d u a l ,  He w a s  r e g a r d e d  by a98 as 

u n t r u s t w o r t h y ,  

The team s p o k e  t o  USDA p e r s o n n e l  who h a n d l e  p r o g r a m i n g  

and a d m i n i s t r a t i o n  of f o r e i g n  s t u d e n t s  r e g a r d i n g  t h e i r  e x p e r i e ~ c e  

w i t h  f o r e i g n  s t u d e n t s  s u p p o r t e d  by A I D ,  The method of s e l e c t i o n  



of f o r e i g n  s t u d e n t s  v a r i e s  widely-from pol i t i ca l  a p p o i n t m e n t s  to 

s t u d e n t s  who are i n t e l l i g e n t  and i n d e e d  q u a l i f i e d ,  They have  

e x p e r i e n c e d  o u t s t a n d i n g  s t u d e n t s  z ~ d  t h o s e  who are u n d e s i r a b l e -  

A c c o r d i n g  to t h e  f i r s t  LBIP team l e a d e r  f o r  t h e  Grownd- 

water P r o j e c t ,  t h e  main c r i t e r i o n  for s e l e c t i n g  t h e  s t u d e n t s  who 

a t t e n d  t h e  U n i v e r s i t y  o f  A r i z o n a  w a s  t h a t  they p a s s  t h e  TOEFC 

test a d m i n i s t e r e d  i n  S o m a l i a  by t h e  USIS. (It was i n d i c a t e d  t h a t  

o n e  o f  the hydrogeochemisLs  s e n t  to  t h e  U n i v e r s i t y  of A r i z o n a  was 

n o t  a WDA employee  and p u l l e d  some s t r i n g s  to b e  s e l e z t e d . )  Both 

h y d r o g e o l o g i s t s  were found t o  b e  s e r i o u s l y  d e f i c i e n t  i n  t h e  

p r a c t i c a l  aspects o f  hydrogeo logy ,  h a v i n g  had no p r a c t i c a l  f i e l d  

e x p e r i e n c e .  I t  i s n ' t  c lear  w h e t h e r  t h e  s t u d e n t s  s e n t  t o  t h e  

U n i v e r s i t y  of A r i z o n a  had r e c e i v e d  t r a i n i n g  from the Groundwater  

project team,  though  t h e  fo rmer  t e a m  l e a d e r  i n d i c a k e d  t h a t  t 3 e y  

had .  I f  so, t h e n  t h e  t r a i n i n g  was i n a d e q u a t e  i n  t h a t  it p r o v i d e d  

t h e  t r a i n e e s  w i t h  few,  i f  any ,  f i e l d  s k i l l s .  

Comments On T r a i n i n s  

Comments on  t h e  t r a i n i n g  component are as f o l l a w s :  

- The classroom t r a i n i n g  program w a s  h i g h l y  arnbi- 
t i o u s .  S u c c e s s f u l  c o m p l e t i o n  o f  t h e  h y d r o g e ~ l o g y  
c u r r i c u l u m  would e a r n  t h e  r n a t r i c u 1 a n t . a  d e g r e e  i n  
t h e  U,S, Though t h e  materials are c o m p e t e n t l y  
p r e p a r e d ,  o n e  c a n  o n l y  wonder a t  t h e  s u c c e s s  o f  t h e  
i n s t r u c t o r s  i n  i m p a r t i n g  1/10 of the knowledge they 
s o u g h t  t o  impart, g i v e n  the t i m e  a v a i l a b l e  and 
l a n g u a g e  barriers. Undoubtedly ,  s a n e  knowledge was 
i m p a r t e d  and t h a t  w a s  more t h a n  WDA s t a f f  members 
had a t  t h e  b e g i n n i n g .  

- Given  t h e  d i v e r s i t y  o f  equ ipment  owned and o p e r a t e d  
by WDA, it would have  beec useful t o  h a v e  i n c l u d e d  
p rograms  o n  t h e  m a i n t e n a n c e  and o p e r a t i o n  o f  s t h e r  
t y p e s  o f  e q u i p m e n t ,  s u c h  as t h e  4 F a i l i n g  r i g s  or 
t h e  o t h e r  I n g e r s o l l - R a n d  r i g s  (possibly 4 )  of the  
WDA, ( I n  some i n s t a n c e s ,  t h e  r i g s  may b e  func-  
t i o n a l ,  or n e a r l y  so, w h i l e  others r e q u i r e  reha- 
b i l i t a t i o n  and new carrier v e h i c l e s , )  

- The c o u r s e  d e a l i n g  w i t h  a e r i a l  p h o t o  i n t e r p r e t a t i o n  
w a s  a p p a r e n t l y  a f a i l u r e  b e c a u s e  of t h e  l a c k  of 
s t e r e o - p h o t o g r a p h y  a t  a proper scale, The course 
d i d  u s e  aer ia l  p h o t o g r a p h y  but it w a s  a p p a r e n t l y  



l a r g e  s i n g l e  p h o t o g r a p h s  which  c a n n o t  be u s e d ,  LBIS 
h a s  i n d i c a t e d  t h a t  stereo c o v e r a g e  w a s  t o  be 
p r o v i d e d  by WDA b u t  t h e y  d id  n o t  h a v e  the r e q u i r e d  
stereo p a i r s .  The MMWR d o e s  have  a number o f  
stereo p a i r s  i n  its l i b r a r y ,  i n c l u d i n g  r e c e n t  sets  
by H u n t i n g  T e c h n i c a l  S e r v i c e s .  The e x t e n t  of 
c o v e r a g e  and w h e t h e r  it i n c l u d e s  Bay Region or 
C e n t r a l  Range lands  c o u l d  n o t  be  d e t e r m i n e d ,  so LBHP 
may v e r y  w e l l  b e  r i g h t .  On t h e  o t h e r  hand ,  t h e  
l i b r a r i a n  s a i d  h e  b e l i e v e s  t h i s  c o v e r a g e  e x i s t s *  
W i t h o u t  a e r i a l  s t e r e o - p h o t o g r a p h y ,  it is n o t  
p o s s i b l e  t o  a p p l y  p h o t o g e o l o g i c  f r a c t u r e  <race 
methods  to  t h e  l o c a t i o n  o f  w e l l s .  The f r a c t u r e  
trace methods  are h i g h l y  s u c c e s s f u l  t h r o u g h o u t  West 
A f r i c a  and o t h e r  c o u n t r i e s  where t h e y  h a v e  been  
u s e d ,  though  l a r g e  areas i n  t h e  C e n t r a l  R a n g e l a n d s  
are c o v e r e d  by a c o t i a n  s a n d s ,  which would make 
p o s i t i v e  i d e n t i f i c a t i o n  d i f f i c u l t ,  

- T h e r e  is  some c o n c e r n  on t h e  part o f  t h e  LBIH team 
l e a d e r  t h a t  upon t e r m i n a t i o n  o f  t h e  project,  
i n a d e q u a t e  pay  w i l l  c a u s e  many o f  t h e  t r a i n e e s  to 
l e a v e  f o r  o t h e r  more l u c r a t i v e  o e c u p ~ t i o n s .  The 
e v a l u a t i o n  team s h a r e s  t h i s  c o n c e r n  and o t h e r s ,  
i n c l u d i n g  GTZ above  have-been p r e s s i n g  t h e  Govern- 
ment  t-o improve WDA s a l a r i e s  i n  o r d e r  t o  r e t a i n  
q u a l i f i e d  s t a f f  m e m b e r s ,  

- The new WDA management, however ,  h a s  a d e m o n s t r a t e d  
commitment t o  r e t a i n  p e r s ~ n n e l  who were t r a i n e d  by 
t h e  p r o j e c t .  Of  t h e  p e o p l e  s e l e c t e d  f o r  t h e  one  
month USGS s h o r t  c o u r s e  i n  t h e  U n i t e d  S t a t e s ,  a t  
least f o u r  are p e r s o n a l l y  known t o  t h e  new Deputy 
G e n e r a l  Manager a£ WDA and are  p r e s e n t l y  employed 
by WDA. T h e r e  is t h e  d a n g e r  t h a t  a major push  by 
l e n d i n g  a g e n c i e s  f o r  p r i v s t i z a t i o n  o f  many o f  WDA* s 
f u n c t i o n s  and t h u s  for a r e d u c t i o n  i n  s t a f f i n g  
c o u l d  u n d e r c u t  t h i s  commitment - p a r t i c u l a r l y  as  it 
m i g h t  a p p l y  a t  t h e  l o w e r ,  o p e r a t i n g  l e v e l s .  

- A major s h o r t c o m i n g  o f  t h e  p r o j e c t ,  c r e a t e d  a t  t h e  
p l a n n i n g  s t a g e ,  w a s  to  c o n f i n e  t h e  e f f o r t  to  direct 
t r a i n i n g  o f  w e l l  d r i l l e r s  and o t h e r  WDA employees ,  
r a t h e r  t h a n  t r a i n i n g  t r a i n e r s ,  *ho would t h e n  c a r r y  
o u t  t h e  local t r a i n i n g  on  a l o n g  tern and c o n t i n u -  
ous bas i s ,  Upon c o m p l e t i o n  o f  t h e  t r a i n i n g  cornpa- 
n e n t  o f  the  p r o j e c t ,  it is  f i n i s h e d  and t h e r e  h a s  
b e e n  fro c a p a b i l i t y  d e v e l o p e d  to h a v e  that t r a i n i n g  
c o n t i n u e  on  t h e  local l e v e l .  The WDA is c u r r e n t l y  
e s t a b l i s h i n g  a t r a i n i n g  u n i t ,  t hough  a n  a l t e r n a t i v e  
e x i s t s  f o r  mechanics ,  etc. i n  t h e  I n d u s t r i a l  
V o c a t i o n s  T r a i n i n g  C e n t e r  s u p p o r t e d  by GTZ. 



T e c h n i c a l  S u p p o r t  f o r  New P l a n n i n g  Depar tmen t  

E s t a b l i s h m e n t  of a pl$nning ~ e ~ a r t a e n t  wit hi^ t h e  WDA 
w a s  f o r e s e e n  i n  t h e  PPS and t e c h n i c a l  a s s i s t a n c e  t o  t h i s  Depart- 

ment  w a s  to  be p r o v i d e d .  The  s t a t e d  o b j e c t i v e  for t h i s  d e p a r t -  

ment  w a s  t o  i n t e g r a t e  s o c i a l ,  t e c h n i c a l  and m a i n t e n a n c e  p l a n s  i n  

o r d e r  t o  select sites and o p t i m i z e  t h e  u s e  o f  t h e  WDAas re- 
s o u r c e s ,  Four  f u n c t i o n s  were set f o r t h :  

P l a n n i n g :  

Economic A n a l y s i s :  

c o o r d i n a t i o n  o f  i n £  o r m a t i o n  and 
deve lopment  o f  d r i l l i n g  p rograms  
and s c h e d u l e s ,  p l u s  s c h e d u l e s  for 
m a i n t e n a n c e  o f  w e l l s  and e q u i p -  
ment.  

m o d e l s  for t h e  c o s t i n g  o f  r u r a l  
water s u p p l i e s ,  m o n i t o r i n g  o f  
r e v e n u e  flows and d e t e r m i n a t i o n  
o f  b e n e f i t s  

S o c i o l o g i c a l  E v a l u a t i o n :  c a n t i n u a t  i o n  of community par- 
t i c i p a t i o n ,  d e s i g n  s f  new e v a l u a -  
t i o n  p r o c e d u r e s  and h e l p  to 
communi t i e s  i n  t h e i r  m a i n t e n a n c e  
r e s p o n s i b i l i t i e s  

P o l i c y  S t u d i e s :  community r e s p o n s i b i l i t i e s ,  
p r i c i n g  and r e v e n u e  c o l l e c t i o n  

I t  s h o u l d  be no ted  t h a t  t h e s e  f u n c t i o n s  do n o t  i n c l u d e  

t h e  f u n c t i o n  o f  p r e p a r i n g  c a p i t a l  b u d g e t s  f o r  t h e  WDA and submi t -  

t i n y  b u d g e t  r e q u i r e m e n t s  t o  t h e  M i n i s t r y  of P l a n n i n g .  The f a c t  

t h a t  c a p i t a l  b u d g e t i n g  w a s  n o t  i n c l u d e d  may have  r e d u c e d  t h e  

r e l e v a n c e  of a P l a n n i n g  Depar tment  for t h e  managers  of the WDA, 

S u b s e q u e n t l y ,  t h i s  p a r t  o f  t h e  Groundwate r  Project, i n d e e d ,  

became a series o f  major s e t b a c k s  for t h e  L B P I / M  team, S i n c e  a 

new d e p a r t m e n t  r e q u i r e s  a P r e s i d e n t i a l  decree, which t a k e s  a 

w h i l e ,  t h e  d e p a r t m e n t  became a P l a n n i n g  U n i t .  S t a f f i n g  n e e d s  

w e r e  set o u t  b u t  t h e  WDA a s s i g n e d  o n l y  o n e  q u a l i f i e d  p r o f e s s i o n a l  

and  h e  l a t e r  l e f t ,  I t  may w e l l  b e  that the former managers  of 

t h e  WDA r e a l l y  d i d  n o t  want a f u n c t i o n i n g  P l a n n i n g  Unit able to 

k e e p  t r a c k  o f  t h e  s t a t u s  o f  b o t h  equ ipment  and supp'lies, T h e r e  
may h a v e  been  a d e s i r e  t o  keep o t h e r s  i n  t h e  dark regarding 



materials  a v a i l a b l e  t o  t h e  WDA, so a s  to be able t o  sell or lease 

s u p p l i e s  or equ ipment  t o  p r i v a t e  3r i l lers  and o t h e r s ,  w i t h ~ u h ,  a 

record. I n  a n y  e v e n t ,  t h e  Planning U n i t  now has  o n l y  one  s t a f f  

m e m b e r ,  a c h e m i s t ,  a l b e i t  t h e  new WDA management is  c u r r e n t l y  

c o n s i d e r i n g  f o u r  c a n d i d a t e s  to  t a k e  o v e r  t h e  U n i t .  

Because  o f  t h e  d i f f i c u l t i e s  e n c o u n t e r e d ,  the f u n c t i o n s  

o f  the u n i t  were c u t  back  t o  t h e  p r o d u c t i o n  o f  s p e c i f i c  p r ~ d u c t s  

t h a t  C G U ~ ~  be d e v e l o p e d  l a r g e l y  by t h e  e x p a t r i a t e  team* T h e s e  

p r o d u c t s  i n c l u d e d :  

P l a n n i n g  : deve lopment  o f  p r o j e c t  d a t a  base 
T e c h n i c a l  m o n i t o r i n g  s y s t e m  
Compute r i zed  mapping s y s t e m  
( r e f e r r e d  t o  ear l ier  1 

Economic A n a l y s i s :  c o s t i n g  model ( r e f e r r e d  t o  e a r l  ier 1) 

Socio-Economic E v a l u a t i o n :  "packaged" system for r n o n i t o r i ~ n g  
and e v a l u a t i o n  

P o l i c y  S t u d i e s :  d i s c u s s i o n  o f  o p t i o n s  

In a d d i t i o n ,  t h e  LBII team p r e p a r e d  a set  ~ f  recommendat ions  

r e g a r d i n g  phased  deve lopment  o f  the P l a n n i n g  U n i t  and a p r o p o s e d  

program o f  t e c h n i c a l  a s s i s t a n c e ,  T h i s  program, t o t a l l i n g  120  

p e r s o n  months ,  is far too r i c h  i n  l i g h t  of t h e  i n t e r e s t  shown to 

d a t e .  

The major a c c o m p l i s h m e n t s  of the P l a n n i n g  U n i t  e f f o r t  

h a v e  b e e n  i n  t h e  area o f  d a t a  c o l l e c t i o n  and use, and i n  t h e  de- 

v e l o p m e n t  of t h e  sac io -economic  r n o n i t ~ r i n g  and e v a l u a t i o n  s y s t e m ,  

The r e s u l t s  o f  t h i s  work are,  however,  v e r y  l i k e l y  to  be lost  if 

it is not p i c k e d  up  through t h e  uNDP/FAO program of a s s i s t a n c e  to  

the N a t i o n a l  Water D a t a  C e n t e r  i n  MMWR, 



S t u d y  of P r i v a t e  Sector P a r t i c i p a t i o n  

The  PPS also i n c l a d e d -  a proposal f o r  a s t u d y  o f  t h e  

p o t e n t i a l s  f o r  p r i v a t e  sector p a r t i c i p a t i o n  i n  w a t e r  r e s o u r c e  

development .  I n  r e s p o n s e  a special team from LBIS and  W pro-  

duced  a s u b s t a n t i a l  s t u d y  t h a t  i n c l u d e d  project i o n s  s f  demand; 

estimates of t h e  r e s p e c t i v e  c a p a s i t i e s  of the ' p u b l i c  and p r i v a t e  

sectors t o  d e v e l o p ,  operate and m a i n t a i n  r u r a l  water s u p p l i e s ;  

and-  f i n a n c i a l  pro- formas  f o r  t h e  p r i c i n g  o f  p r i v a t e  sector 

i n p u t s ,  

With a v iew t o w a r d s  m e e t i n g  f u t u r e  demand, t e n  pol- 

i c y  o p t i o n s  were d e v e l o p e d ,  r a n g i n g  from no c h a n g e  to to ta l  

p r i v a t i z a t i o n ,  and t h e s e  w e r e  a n a l y z e d  i n  terms of t h e i r  impact 

on  government  a g e n c i e s ,  p r i v a t e  f i r m s ,  community o r g a n i z a t i o c s  

and f o r e i g n  d o n o r s ,  T h r e e  major c o n c l u s i o n s  r e s u l t e d  from t h i s  

a n a l y s i s :  

- I f  n a t i o n a l  water s u p p l y  and per c a p i t a  c o n s m p t  i o n  
g o a l s  are t o  be m e t ,  t h e  p u b l i c  sector a l o n e  c a n n o t  
do t h e  job; 

- The Government o f  Somalia s h o u l d ,  w i t h  d o n o r  
a s s i s t a n c e ,  s t i m u l a t e  g rowth  o f  t h e  p r i v a t e  sector 
i n  t h e  water r e s o u r c e  d e v e l o p m e n t  i n d u s t r y ;  

- F o r e i g n  d o n o r s  s h o u l d  engage i n  a j o i n t  e f fo r t  to  
s h i f t  web1 d r i l l i n g  and water s u p p l y  f a c i l i t y  

- c o n s t r u c t i o n  from f o r e i g n  f i r m s  to  Somali f i r m s  and 
to  d e v e l o p  t h e  capabi l i t ies  and r e s o u r c e s  of local 
f i r m s  o v e r  a 10-yea r  period, 

I n  l i n e  w i t h  t h e s e  c o n c l u s i o n s ,  t h e  s t u d y  o f f e r e d  a t h r e e - p a r t  

program t h a t  w a s  r ev iewed  by Somali government  o f f i c ia l s ,  U S A I D  

and o t h e r s ,  F o l l o w i n g  t h i s  r e v i e w ,  a modified t e n - y e a r  program 

was p r e p a r e d ,  c o m p r i s i n g  a c t i o n s ,  t e c h n i c a l  a s s i s t a n c e  and insti- 

t u t i o n a l  e l e m e n t s ,  T h i s  program i n c o r p o r a t e d  t h r e e  o f  t h e  t e n  

p o l i c y  o p t i o n s  as  t h r e e  p h a s e s ,  moving f u r t h e r  towards p r i v a t i z a -  

t i o n  o f  t h e  water deve lopment  i n d u s t r y  o v e r  the t e n - y e a r  period. 

The a s k i o n  components ,  f o r  example,  would s t a r t  w i t h  c o n t r a c t  

w e l l  m a i n t e n a n c e ,  move to  a w a t e r - s e c u r i t y  r o b e  f o r  p r i v a t e  



d r i l l e r s  i n  t h e  n e x t  p h a s e  and end w i t h  expanded c o n t r a c t  w e l l -  

d r i l l i n g  by p r i v a t e  f ims and -a r e - o r i e n t a t i o n  o f  WDA6s role. 

The s t u d y  is i m p r e s s i v e  i n  terms s f  t h e  volume o f  da ta  

d e v e l o p e d  and t h e  care o f  t h e  a n a l y s e s .  N e v e r t h e l e s s ,  i t ' s  

c o n c l u s i o n s  are r a t h e r  o p t i m i s t i c ,  t h e  process f o r e s e e n  seems too 

" p a t n ,  and t h e  recommendat ions  f o r  m a s s i v e  t e c h n i c a l  a s s i s t a n c e  

are o u t  o f  p r o p o r t i o n  t o  t h e  i n t e r e s t  shown so f a r  by t h e  Govern- 

men t  and t h e  d i r e c t i o n  i n  which it w a n t s  t o  move, The  authors o f  

t h e  report s t a t e  t h a t  t h e  d r a f t  program was r ev iewed  w i t h  govern-  

ment  o f f i c i a l s  and t h a t ,  w h i l e  t h e y  e x p r e s s e d  a r e l u c t a n c e  to  

c h a n g e  WDA's role i n  d r i l l i n g  w e l l s  and c o n s t r u c t i n g  water supply 

f a c i l i t i e s  i n  t h e  n e a r  term, a s h i f t i n g  o f  t h i s  role to the 

p r i v a t e  sector c o u l d  b e  c o n s i d e r e d  i n  t h e  f u t u r e  i f  t h e  p r i v a t e  

sector d e m o n s t r a t e s  i t s  c a p a b i l i t i e s ,  T h i s  c o u l d  be a case of 

t e l l i n g  p e o p l e  what  t h e y  want  t o  h e a r ,  Most r e c e n t l y ,  t h e  W D A 8 s  

management h a s  e x p r e s s e d  i n t e r e s t  i n  t h e  WDA i t s e l f  d o i n g  w e l l  

d r i l l i n g  u n d e r  c o n t r a c t  ( t o  f o r e i g n  f i r m s  or d o n o r s )  and i t  is 

l i k e l y  t h a t ,  even  w i t h  r e c e n t  c h a n g e s ,  t h e  i m p o r t a n c e  o f  a 

p l a n n i n g  and  r e g u l a t o r y  role is n o t  f u l l y  a p p r e c i a t e d -  Moreover ,  

t h e r e  is no  c u r r e n t  i n c e n t i v e  f o r  t h e  WDA to  g i v e  up t h e  c a s h  

f l o w s  t h a t  d i r e c t  w e l l - d r i l l i n g  and t h e  o p e r a t i o n  o f  e x i s t i n g  

w e l l s  p r o v i d e .  I t  is l i k e l y  t h a t  a program o f  p r i v a t i z a t i o n  w i l l  

be s l o w  g o i n g  and w i l l  be r e s i s t e d  by v a r i o u s  g r o u p s  w i t h i n  WDA 

and MMWR, The commitment of major r e s o u r c e s  to a program of 

b r o a d  t e c h n i c a l  a s s i s t a n c e  s h o u l d  be h e l d  i n  a b e y a n c e  until the 

G o v e r n m e n t 6 s  c o m i t m e n t  t o  a n  expanded p r i v a t e  sector i n  water 

d e v e l o p m e n t  is much more c l e a r l y  e s t a b l i s h e d ,  



DATA COLLECTION AND UTILIZATION 

A s  r e v i s e d  i n  t h e  PPS, t h e  Data C o l l e c t i o n  and U t i l i z a -  

t i o n  component o f  t h e  Groundwater  p r o j e c t  i n c l u d e d  t h e  e l e m e n t s  

i n c l u d e d  o r i g i n a l l y  i n  t h e  P r e l i m i n a r y  Data C o l l e c t i o n  P h a s e ,  

p l u s  t h e  P l a n n i n g  U n i t  f u n c t i o n s  d i s c u s s e d  above ,  and a c o o p e r a -  

t i v e  d a t a  c o l l e c t i o n  and p r o c e s s i n g  e f f o r t  be tween the WDA and  

t h e  MMWR, w i t h  a s s i s t a n c e  from UNDP/FAO, 

The o r i g i n a l  d a t a  c o l l e c t i o n  w o r K  i n c l u d e d :  

P h a s e  I 

C o l l a t e  M a t e r i a l s  and Da ta  o n  
E x i s t i n g  G e o p h y s i c s  and Hydrology 

A s  f a r  as can  be d e t e r m i n e d ,  p u b l i c a t i o n s  which were 

a v a i l a b l e  on  t h e  h y d r o l o g y  o f  t h e  Bay Region and C e n t r a l  Range- 

l a n d s  have  been c o l l e c t e d  and are i n  t h e  P r o j e c t  O f f i c e ,  T h e r e  

is  no e v i d e n c e  t h a t  c o m p u t e r i z e d  s e a r c h e s  o f  o n - l i n e  d a t a  b a s e s ,  

s u c h  as GEOREF, w e r e  e v e r  c a r r i e d  o u t ,  These  t y p e s  of s e a r c h e s  

s h o u l d  be carried ou t  prior to contractor stslff leaving the 

U n i t e d  S t a t e s .  Such  s e a r c h e s  from team e x p e r i e n c e  r e q u i r e  a v e r y  

s h o r t  t i m e  t o  uncover  e v e r y  r e f e r e n c e  to any p u b l i s h e d  work on 

t h e  g e o l o g y  or h y d r o l o g y  or water r e s o u r c e s  o f  any  c o u n t r y .  One 

E v a l u a t i o n  Team member w a s  a b l e  t o  o b t a i n  a n  e x t e n s i v e  b i b l i o g r a -  

phy o n  t h e  g e o l o g y  o f  Cyprus  i n  1 0  minutes. 

Members o f  t h e  E v a l u a t i o n  Team v i s i t e d  the l i b r a r y  o f  

t h e  M i n i s t r y  o f  M i n e r a l s  and Water R e s o u r c e s  and f i n d  it t o  be 

r a t h e r  e x t e n s i v e  and m o d e r a t e l y  w e l l  o r g a n i z e d ,  T h e r e  e x i s t s  a 

r a t h e r  good c o l l e c t i o n  o f  materials d e a l i n g  w i t h  t h e  g e o l o g y  and 

h y d r o l o g y  o f  Somal ia ,  I t  is o u r  i m p r e s s i o n  from t a l k i n g  w i t h  the 

l i b r a r i a n  t h a t  LBII and MI p e r s o n n e l  made u s e  s f  t h i s  l i b r a r y .  



E s t a b l i s h  S t a n d a r d  Forms f o r  R e c o r d i n g  W e l l  Data 

W e l l  d a t a  are p r e s e n t e d  i n  L B I I m s  End o f  P r r e j e e t  R e p o r t  

i n  a s y s t e m a t i c  way b u t  t h e  r e p o r t i n g  f o r m a t  is n o t  i d e n t i f i e d  as  

t h e  set o f  s t a n d a r d  fo rms  t h a t  L R I I  h a s  p roposed  f o r  a d o p t i o n -  

A p a r t  from t h i s  report, e a c h  w e l l  h a s  i ts  own f i l e  b u t  p a p e r s  i n  

t h e  f i l e  are Loose and n o t  c l i p p e d  i n t o  t h e  f i l e  j a c k e t ,  A l s o ,  

many o f  t h e  d a t a  i n  t h e  f i l e s  are i n  p e n c i l ,  which w i l l  f a d e  with 

t i m e  and the -  d a t a  w i l l  become i l l e g i b l e ,  

E s t a b l i s h  Method to  Number and C r o s s  R e f e r e n c e  W e l l s  
-- - - - -- -- - - - -- - -- 

The project i n s t i t u t e d  a w e l l  numbering system no% 
u n l i k e  t h a t  used  i n  some s t a t e s  i n  t h e  U n i t e d  States, %he w e l l  

numbers  b e g i n  w i t h  e i t h e r  "BR" sr "CR" f o r  t h e  Bay Region and 

C e n t r a l  R a n g e l a n d s  area r e s p e c t i v e l y .  ( I t  m i g h t  h a v e  b e e n  better 

t o  have  d i v i d e d  t h e  l a t t e r  i n t o  separate let ter  p r e f i x e s  for e a c h  

o f  t h e  t h r e e  r e g i o n s  i n  t h e  C e n t r a l  Range lands ,  1 Wells d r i l l e d  

by t h e  project a r e  numbered c o n s e c u t i v e l y  i n  a s c e n d i n g  o r d e r .  

T h i s  numbering s y s t e m  s h o u l d  a l s o  be e x t e n d e d  to  other wells and 

b o r e h o l e s  i n  t h e  f o u r  r e g i o n s ,  F u r t h e r m o r e ,  e a c h  w e l l  s h o u l d  

have  l s c a t i o n a l  i n f o r m a t i o n ,  b e s i d e s  a un ique  number, T h i s  

i n f o r m a t i o n  h a s  been  t a b u l a t e d  f o r  t h e  project w e l l s ,  u t i l i z i n g  a 
g r i d  s y s t e m  w i t h  k i l o m e t e r s  n o r t h  and east  o f  a zero p o i n t ,  

r a t h e r  t h a n  l o n g i t u d e  and l a t i t u d e  b u t  t h e  i n f o r m a t i o n  h a s  n o t  

been f u l l y  i n t e g r a t e d  i n t o  t h e  pe rmanen t  d a t a  base as y e t ,  

I n v e n t o r y  o f  E x i s t i n g  Wells i n  t h e  P r o j e c t  P r i o r i t y  A r e a  
I n c l u d i n g  t h e  Bay, H i r a n ,  Galgadud and Mudug Regions 

T h i s  effort  was o n l y  accomplished for project w e l l s ,  N o  

i n v e n t o r y  was made i n  t h e  e a r l y  d a y s  of t h e  project of o t h e r  

w e l l s ,  which h a v e  b e e n  c o m p l e t e d  by the WDA i n  t h e  p a s t  or which  

have  been  i n v e n t o r i e d  by other donor- funded projects i n  t h e  past, 

Such w e l l s ,  however ,  e x i s t ,  The UNDP i n  1972 carr ied  o u t  

a s u r v e y  o f  g r o u n d w a t e r  r e s o u r c e s  and e s t i m a t e d  t h e r e  t o  be 260 

s p r i n g s ,  17 ,000  hand dug w e l l s ,  1 8 , 0 0 0  u a r s ,  and 10 ,000  b u r k e d s  
i n  S o m a l i a ,  Moreover ,  i n  1976 t h e  I t a l i a n  f i r m ,  F d r o t e c h n i c o ,  



s u b m i t t e d  a r e p o r t  which i n v e n t o r i e d  a l l  o f  the known hand dug 

w e l l s  i n  t h e  Bur Akaba r e g i o n ,  ' T h e s e  w e l l s  are n o t  i n  t h e  

p r o j e c t  i n v e n t o r y  of w e l l s ,  

F i n a l l y ,  L B I I v s  s t u d y  of P r i v a t e  Sector p a r t i c i p a t i o n  

i n  S o m a l i a ' s  Water R e s o u r c e s  Development  I n d u s t r y  i n d i c a t e s  t h a t  

t h e r e  are some 360 WDA w e l l s  i n  r u r a l  and semi-urban areas and 

t h e r e  are  a n o t h e r  130 which are o u t  o f  s e r v i c e ,  T h e s e  wells are 
a p p a r e n t l y  known b u t  are n o t  i n c l u d e d  i n  a w e l l  i n v e n t o r y .  

The p r e p a r a t i o n  o f  a w e l l  i n v e n t a r y  w a s  a clear r e q u i r e -  

ment o f  t h e  TOR. I n  t h e  e a r l y  y e a r s  o f  t h e  project, b e f o r e  t h e  

a r r i v a l  o f  p r o j e c t  e q u i p m e n t ,  t h e r e  w a s  ample t i m e  a v a i l a b l e  f o r  

t h e  c o m p i l a t i o n  o f  t h i s  d a t a  base, The E v a l u a t i o n  Team h a s  

r ev iewed  reports p r e p a r e d  by e a r l i e r  p r o j e c t s ,  h a s  v i s i t e d  w e l l s  

d r i l l e d  by WDA and is d i s a p p o i n t e d  t h a t  none o f  t h e  w e l l s  inven-  

t o r i e d  i n  t h e  earl ier  projects h a s  been  i n s l u d e d  i n  a eonamon w e l l  

i n v e n t o r y  c o v e r i n g  earl ier  w e l l s  and t h e  p r e s e n t  project. T h i s  

i n v e n t o r y  would i n c l u d e  s u c h  i n f o r m a t i o n  as: a )  Potation, b) 

d e p t h ,  c )  d e p t h  to  water,  d )  w e l l  d i a m e t e r ,  e )  k i n d  o f  w e l l ,  f) 

u s e  o f  w e l l ,  g )  owner  o f  w e l l ,  h )  y i e l d  o f  w e l l ,  i )  c h e m i c a l  

q u a l i t y  o f  water, j )  number o f  people and l i v e s t o c k  s e r v e d  by the 

w e l l ,  i f  it w a s  a v a i l a b l e ,  E v i d e n t l y  a d e c i s i o n  w a s  made n o t  t o  

"repeatw any i n v e n t o r i e s  made earlier,  A consequence  of this 

d e c i s i o n  is t h a t  t h e r e  is no common r e p o s i t o r y  o f  w e l l  data and 

t h e  P r o j e c t ' s  d a t a  base d o e s  n o t  e x t e n d  beyond t h e  Bay Region and 

C e n t r a l  R a n g e l a n d s ,  

Update  C e n t r a l  W e l l  Data F i l e  and 
P r e p a r e  H y d r o g e o l o g i c a l  Maps 

A s  f a r  as c a n  b e  d e t e r m i n e d ,  t h e  c e n t r a l  w e l l  d a t a  file 

f o r  t h e  Bay Region c o n t a i n s  i n f o m a t i o n  o n l y  o n  t h e  P r o j e c t  

w e l l s ,  s i n c e  t h e r e  w a s  no s t a f f  f o r  e n t e r i n g  d a t a  from o t h e r  

s o u r c e s .  The h y d r o g e o l o g i c a l  maps p r e p a r e d  by t h e  P r o j e c t  for 

t h e  area are b a s e d  almost e n t i r e l y  upon t h e s e  w e l l s  and  t h e r e  is 

no r e f e r e n c e  t o  ear l ie r  s t u d i e s  or reports. Maps for the C e n t r a l  



Range lands  Area ,  i n c l u d i n g  t h e  r e g i o n s  o f  Galgadud,  H i r a m  and 

Mudug, a r e  based  l a r g e l y  upon work c a r r i e d  o u t  by o t h e r s  d u r i n g  

t h e  1978". 

De te rmine  Local i t ies  I n  P r o j e c t  P r i o r i t y  A r e a s  
R e q u i r i n g  Improved D o m e s t i c  and E i -ves tock  
Water, and I d e n t i f y  A d d i t i o n a l  Data Needs 

T h i s  a s p e c t  o f  t h e  p r o j e c t  seems t o  h a v e  gone  o f f  w e l l .  

A s  n o t e d  ea r l i e r ,  t h e  p r o c e s s  o f  d e t e r m i n i n g  w e l l  sites w a s  

l a r g e l y  i n  t h e  h a n d s  of BRADP and CRDP s t i f f  S, t h o u g h  t h e  

Groundwater  P r o j e c t  p r o v i d e d  i n p u t  t o  t h e  p r o c e s s  t h r o u g h  t h e  

Community P a r t i c i p a t i o n  P r o c e s s  and h y d r o g e o l o g i c a l  a s s e s s m e n t s ,  

D e s i g n  E x p l o r a t o r y  D r i l l i n g  Program to  be  Done Through 
E x i s t i n g  R e s o u r c e s  o f  PIMWR or w i t h  P r o j e c t  R e s o u r c e s  

The i n i t i a l  e x p l o r a t i o n  w e l l  program i n  t h e  Bay Region 

w a s  d e l a y e d  u n t i l  project equ ipment  a r r i v e d .  The e x p l o r a t o r y  

program w a s  d e s i g n e d  as  i n t e n d e d ,  b u t  it w a s  n o t  c a r r i e d  o u t  

u s i n g  WDA equ ipment  as  o r i g i n a l l y  set f o r t h  i n  t h e  PP and con- 

t r a c t  documents ,  e v i d e n t l y  b e c a u s e  t h e  WDA, a t  t h e  t i m e  w a s  

u n w i l l i n g  t o  make i ts equ ipment  a v a i l a b l e  t o  t h e  project. 

P h a s e  I1 

D r i l l  40 E x p l o r a t o r y  Holes 

Twenty f i v e  e x p l o r a t o r y  w e l l s  w e r e  d r i l l e d  i n  t h e  Bay 

Region,  ( O f  t h e s e  w e l l s ,  t h o s e  which e n c o u n t e r e d  good q u a l i t y  

w a t e r  were comple ted  a s  water w e l l s . )  The p u r p o s e  of this 

program w a s  t o  fur ther  d e f i n e  t h e  hydrogeo logy  of t h e  Bay Region 

as a g u i d e  f o r  t h e  p r o d u c t i o n  d r i l l i n g  p h a s e .  With t h e  mmple- 

t i o n  o f  25 b o r e h o l e s ,  p l u s  a v a i l a b l e  i n f o r m a t i o n  o n  t h e  geology 

of t h e  area, s u f f i c i e n t  i n f o r m a t i o n  w a s  a v a i l a b l e  to a l l o w  -the 

p r o d u c t i o n  p h a s e  to  b e g i n  i n  t h e  Bay Region.  A r e p o r t  on  the 

r e s u l t s  o f  t h i s  program w a s  p r e p a r e d  by LBII in 1983,  



E s t a b l i s h  Geophys ica l  Loqging Program - 
The p r o j e c t  pu rchased ' two  g e o p h y s i c a l  l ogg ing  t r u c k s :  

one f o r  t h e  Bay Reg i o n  and a n o t h e r  f o r  t h e  C e n t r a l  Rangelanas .  

They se rved  t h e  p r o j e c t  pu rposes  w e l l  and Bogging w a s  done for 
m o s t  w e l l s ,  Indeed ,  it. w 3 s  done f o r  i n s t r u c t i o n  even when it was 

n o t  needed f o r  w e l l  d a t a ,  P o t e n t i a l  problems w i t h  the GMC trucks 

have been d i s c u s s e d  e a r l i e r .  
- 

E s t a b l i s h  Wells and A q u i f e r  T e s t i n g  Program and Monitor  Wells 

Numerous w e l l s  w e r e  tested f o r  v a r i o u s  p e r i o d s  of time 

by project h y d r o g e o l o g i s t s .  I t  seems, however, t h a t  d a t a  were 

commonly c o l l e c t e d  by local s t a f f  and t h e  form used o r i g i n a l l y  

l e d  to  t h e  c o n t r i v a n c e  o f  test d a t a  i n  some c a s e s  and,  t h e r e f o r e ,  

u n r e l i a b l e  r e s u l t s .  The problem form was changed and bet ter  

q u a l i t y  d a t a  were o b t a i n e d .  The a n a l y s e s  o f  pump tes t  d a t a  

p r e s e n t e d  i n  t h e  P r o j e c t  r e p o r t s  are i n c o n s i s t e n t  and incorrect 

a n a l y s e s  were o c c a s i o n a l l y  made, which r e f l e c t e d  a l a c k  o f  

unde r s t and ing  o f  w e l l  h y d r a u l i c s ,  Thus, some o f  t h e  d a t a  o n  

t r a n s m i s s i v i t i e s  and pumping r a t e s  are u n r e l i a b l e .  A l s o  t h e  

r ecove ry  c u r v e s  for some wells a r e  i n d i c a t i v e  o f  w e l l s  t h a t  were 

n o t  a d e q u a t e l y  developed.  

I t  is recogn ized ,  however , tha t  t h i s  may have been a 

consequence Q £  t h e  f a c t  t h a t  a n a l y s e s  were o f t e n  made by t r a i n e e s  

and t h e r e  may not have been t i m e  to go back and re-do them 
c o r r e c t l y ,  

Though mon i to r ing  d a t a  have been o b t a i n e d ,  t h e  team 

observed  t h a t  t h e y  were not s e p a r a t e l y  f i l e d  as m c n i t o r i n g  d a t a ,  

Such d a t a  are o n l y  on f i l e  f o r  p a r t i c u l a r  w e l l s ,  



Groundwater  C h e m i s t r y  and A n a l y t i c a l  C a p a b i l i t i e s  

The Groundwate r  P r o j e - c t  added c o n s i d e r a b l y  t o  t h e  

a n a l y t i c a l  c a p a b i l i t i e s  o f  t h e  WDA and  t h e  c o n t r a c t o r "  End o f  

P r o j e c t  R e p o r t  i n d i c a t e s  t h a t  s t a f f  t r a i n i n g  t o o k  p l a c e .  The 

a n a l y s e s  s f  water r e v i e w e d  seemed q u i t e  good. C a t i o n / a n i o n  

b a l a n c e s  h a v e  b e e n  used  t o  d e t e r m i n e  the a c c e p t a b i l i t y  of a n  

a n a l y s i s  and t h i s  is sound p r o c e d u r e .  

I n  p r e p a r i n g  maps o f  water q u a l i t y  i n  t h e  C e n t r a l  

R a n g e l a n d s  area,  t h e  S t i f f  Diagrams g i v e  no n u m e r i c a l  i n d i c a t i o n  

as t o  w a t e r  q u a l i t y .  T r e n d s  i n  water q u a l i t y  c a n n o t  e a s i l y  be 

d i s c e r n e d .  The p l o t t i n g  o f  g r o u n d w a t e r  c h e m i s t r y  on t h e  maps i n  

t h e  End o f  P r o j e c t  R e p o r t  n e e d s  L o  be r e v i s e d , i n  o r d e r  t o  s p e c i f -  

i c a l l y  re la te  c h a n g e s  i n  water q u a l i t y  t o  t h e  d i r e c t i o n  of 

g r o u n d w a t e r  f l o w ,  i f  t h e  maps are t o  b e  u s e f u l  f o r  g r o u n d w a t e r  

e x p l o r a t i o n  .- i n  t h e  f u t u r e ,  The c h e m i c a l  d a t a  c a n n o t  b e  c o n t o u r e d  

i f  t h e  d i r e c t i o n  o f  g r o u n d w a t e r  and p o s s i b l e  a n o m a l i e s ,  s u c h  a s  

h i g h e r  t r a n s m i s s i v i t i e s  i n  c e r t a i n  areas are i g n o r e d .  

Co l l a t e  a l l  D a t a  and P r e p a r e  R e p o r t s  and Maps 

The  c o n t r a c t  Terms o f  R e f e r e n c e  s p e c i f i e d  that da ta  

p r o c e s s i n g  and map p r e p a r a t i o n  b e  c a r r i e d  o u t  by local s t a f f  as  a 

t r a i n i n g  e x e r c i s e .  T h i s  h a s  g e n e r a l l y  been  d o n e  ic t h e  ease o f  

map p r e p a r a t i o n ,  b u t  l i t t i e  d a t a  p r o c e s s i n g  h a s  been  done  by WDA 

s t a f f .  A p p e n d i c e s  t o  L B I I 1 s  End of P r o j e c t  report c o n t a i n  

s u b s t a n t i a l  i n f o r m a t i o n  i n  t h e  form o f  maps, b o r e h o l e  l o g s  and 

c h e m i c a l  a n a l y s e s ,  b u t  it is o n l y  a f r a c t i o n  of t h e  d a t a  d e v e l -  

oped by  t h e  P r o j e c t ,  The f e a r  is t h a t  many d a t a  w i l l  b e  los t ,  

LBII h a s  d e v e l o p e d  t h e  framework for a d a t a  base cover -  

i n g  t h e  h y d r o g e o l o g y  of t h e  areas, p l u s  o t h e r  items of c o n c e r n  

s u c h  a s  the d e n s i t y  and  v a r i a t i o n  o f  demand, Buulo/buulo  pro- 

f i l e s , l  etc. U n f o r t u n a t e l y ,  most o f  t h e  data Rave not been entered 

b e c a u s e  o f  t h e  l a c k  o f  a s t a f f  to  u n d e r t a k e  t h i s  work and l i t t l e  

m o t i v a t i o n  on t h e  part of WDA p e r s o n n e l ,  

--------------- 
l ~ e e  ear l ie r  f o o t n o t e  o n  t u u l o s  and b u u l o s ,  



D a t a  C o l l e c t i o n  i n  Later P h a s e s  ~ - 

~ WDA P l a n n i n g  U n i t  ~ The f o r t u n e s  o f  t h e  WDA P l a n n i n g  Unit h a v e  been  d i s -  

~ c u s s e d  i n  t h e  p r e c e d i n g  s e c t i o n  o n  i n s t i t u t i o n a l  s u p p o r t .  

C o o p e r a t i v e  Data C o l l e c t i o n  E f f o r t  by  WDA and MMWR 

The PPS f o r e s a w  t h e  e s t a b l i s h m e n t  o f  a ~ a t i o n a l  Water 

Da ta  C e n t e r  w i t h i n  t h e  MMWW d u r i n g  t h e  c o u r s e  o f  t h e  Groundwater  

P r o j e c t  and e n v i s i o n e d  a c o o p e r a t i v e  d a t a  c o l P e c t i o n  e f f o r t  

be tween  WDA, w i t h  s u p p o r t  from t h e  L B I I  team, and MMWR, w i t h  

s u p p o r t  f rom t h e  UNDP/FAO. 

The N a t i o n a l  Water Data C e n t e r  is o n l y  now just begin- 

n i n g  and t h e  UNDP a d v i s o r  has o n l y  r e c e n t l y  a r r i v e d .  H e  h a s  no 

s t a f f  and h a s  n o t  y e t  r e c e i v e d  more t h a n  t o k e n  support. I t  is 

e x p e c t e d ,  however ,  t h a t  h e  w i l l  t a k e  o v e r  t h e  S B I I  d a t a  b a s e  

f a c i l i t i e s  w i t h i n  t h e  WDA o f f i c e  complex. H i s  f i r s t  t a s k  w i l l  be 

to  e s t a b l i s h  a ne twork  f o r  c o l l e c t i n g  d a t a  through t h e  WDAQs 

r e g i o n a l  o f f i c e s ;  t h e n  i f  t h e  WDA or MMWR comes t h r o u g h  with 

staff , a s  t h e y  now say t h e y  w i l l ,  h e  c a n  d e v o t e  some a t t e n t i o n  to  

u s i n g  t h e  LBPI materials as  a b a s e  f o r  a l a r g e r  e f f o r t ,  U l t i -  

m a t e l y ,  t h e  NWDC is i n t e n d e d  to  collect r e l e v a n t  d a t a  £ r a n  a 

r a n g e  02 s e u r c e s ,  t h e n  s t a n d a r d i z e  t h e i r  format and make t h e  

r e s u l t i n g  i n f o r m a t i o n  a v a i l a b l e  to  Somali planners and various 

d o n o r s .  

1 LOCAL COMMUNITY PARTICIPATIOi.4 

A s  o r i g i c a l l y  d e v e l o p e d ,  t h e  Groundwate r  P r o j e c t  had a 

social component b u t  it w a s  r e l a t i v e l y  s m a l l  and w a s  l a r g e l y  

d e v o t e d  t o  p r e p a r i n g  social p r o f i l e s  of t h e  communi t i e s  t o  

r e c e i v e  w a t e r ,  S p e c i f i c  g u i d e l i n e s  for s e c u r i n g  t h e  backing and 

c o o p e r a t i o n  o f  local communi t i e s  were n o t  c o n s i d e r e d .  

I n  its I n c e p t i o n  Report, L B I I  p r e s e n t e d  a reevaluation 

of t h e  P r o j e c t  @ s  social component and o u t l i n e d  a n  a p p r o a c h  to 

i n v o l v e  r u r a l  r e s i d e n t s  i n  a c o l l a b o r a t i v e  effort t o  work w i t h  



WDA in the selection, construction, operation and maintenance sf 

Project wells. The approach was termed the ~ u u l o  (Village) 

Assessment and Participation Program, Subsequently, as certain 

modifications were made and it was recognized that each well 

would serve from 7 to 10 villages, the approach became the 

Community Assessment and Participation Program {CAPP). 

This program organizes water development at the cornmu- 

nity level into four stages of technical activities and village 

participation. These are as follows: 

- community orientation and assessment, 
- drilling of boreholes, 
- construction of civil works and pump installation, 
- operation and maintenance, 

Incorporated into these stages are: information on local 

attitudes and conditions; labor and materials for azonstruction; 

and and the payment of usersn fees, and enforcement of operating 

rules, The stages are di.scussed as follows: 

Community Assessment Stage 

The objectives sf this stage are to determine the extent 
of local interest in a well and to form a Water Commit- 
tee to look after the conmunityss interest, if such a 
committee does not already exist, and to arrange for 
representat ion of the several viliages, Meetings are set 
up with village and local government personnel that are 
coordinated by a community participation organizer 
(initially from LBII), a WDA employee, and extension 
staff (from BRADP or other units), 

Drilling Stage 

The objectives are to make the necessary preparations 
for drilling the borehole and installing a pump, The 
community participates in selecting the d r i l l i n g  site, 
electing the local personnel who will oversee the pump, 
nominating candidates for well. operator training, 
repairing roads to the construction site, and providing 
support (food, etc,) for the drilling crews. 



C i v i l  C o n s t r u c t i o n  S t a g e  - 
The o b j e c t i v e  is to c o m p l e t e  t h e  water s u p p l y  s y s t e m  
civil works ,  The local  r e s i d e n t s  g e n e r a l l y  c o n t r i b u t e  
labor and p r o v i d e  food f o r  t h e  w o r k e r s ,  The WDA s t a f f  
m e e t s  w i t h  t h e  l o c a l  l e a d e r s  to  d e v i s e  a water manage- 
ment  sys tem p l a n  and t h e  w e l l  o p e r a t o r s  a r e  t r a i n e d .  

O p e r a t i o n  and Management S t a g e  

The . o b j e c t i v e  h e r e  is t h e  o p e r a t a o n  and management of 
t h e  water d i s t r i b u t i o n  s y s t e m .  The r e s p o n s i b i l i t y  is 
s h a r e d  be tween t h e  WDA and t h e  community Water C o m m i t -  
tee,  a c c o r d i n g  t o  t h e  p l a n  a g r e e d  upon. The p r o c u r e m e n t  
o f  f u e l ,  c i l  and o t h e r  o p e r a e i n g  p a r t s  may b e  c a r r i e d  
o u t  by  t h e  local community a n d ,  i n  t h e o r y ,  t h e s e  i t e m s  
are n o r m a l l y  p u r c h a s e d  from the WDA. In practice,  t h e y  
are  o f t e n  i n  s h o r t  s u p p l y .  

O r i g i n a l l y ,  CAPP w a s  i n t e n d e d  t o  b e  a p p l i e d  t o  a l l  

Groundwater  P r o j e c t  w e l l s  and ,  i n d e e d ,  t o  b e  a p r o c e d u r e  t h a t  WDA 

would expand to  o t h e r s .  Lack cf  s t a f f  and Sack o f  s u p p o r t  from 

WDA and  BRADP l e d  t o  t h e  o v e r a l l  e f f o r t  b e i n g  c u r t a i l e d ,  even  

though  t h e  a p p r o a c h  had been p r a i s e d  by t h e  mid-term e v a l u a t i o n  

t e a m ,  N e v e r t h e l e s s ,  t h e  Groundwater  P r o j e c t  has s u c c e e d e d  i n  

e s t a b l i s h i n g  t h e  CAPP p r o c e s s  i n  twelve c a m u n i t i e s  i n  t h e  Bay 

Region ,  I t  was also i n i t i a t e d  i n  8 t o  l 2  o t h e r  communi t i e s  b ~ e  

a c t i v i t i e s  were d i s c o n t i n u e d  as t h e  q u a n t i t y  or q u a l i t y  of water 

w e r e  n e t  a d e q u a t e  for a p r o d u c i n g  w e l l .  

I n  t h e  C e n t r a l  RaaijzSsnds,  t h e  s i t u a t i o n  h a s  been  quite 

d i f f e r e n t ,  The NEPW and CRDP operate a n  e d u c a t i o n  and extension 

program which seeks to  o r g a n i z e  Range and Livestock A s s o c i a t i o n s  

(RLAS) w i t h i n  t h e  d e e g a n  areas, T h e s e  's w i l l  p a r t i c i p a t e  i n  

the d r i l l i n g  and  c o n s t r u c t i o n  a l o n g  t h e  P i n e s  o f  t h e  water 

c~mmittees i n  the  Bay' Region, and the MRA and CRDP w i l l  p r o v i d e  

t h e  n e c e s s a r y  i n s t i t u t i o n a l  s u p p o r t  t o  s u s t a i n  this p a r t i c i p a t i -  

o n ,  

The RLA program is complex and p r o b l e m a t i c ,  The opera- 

t i o n  and m a i n t e n a n c e  o f  d i e s e l  pumps w i t h i n  a g e o g r a p h i c a l  area 

a s  i s o l a t e d  as  t h e  d e e g a n  o f  t h e  C e n t r a l  R a n g e l a n d s  and by people 



who are b a s i c a l l y  pas tosa l i s t s  w i l l  r e q u i r e  a g r e a t  d e a l  of i n p u t  

from t h e  N R A  and CRDP. I t  is q u e s t i o n a b l e  w h e t h e r  t h e y  have  t h e  

c a p a c i t y .  

Thus ,  i t  is n o t  clear how t h e  CAPP, which w a s  d e s i g n e d  

f o r  t h e  Bay Reg ion ,  would be a d a p t e d  to  t h e  C e n t r a l  Range lands .  

T h e r e  a r e  more s o u r c e s  o f  c o n f l i c t  and t h e  local c o n d i t i o n s  

w i t h i n  t h e s e  d i s t r i c t s  v a r y  c o n s i d e r a b l y .  I t  w i l l  r e q u i r e  

f u r t h e r  i n v e s t i g a t i o n  to  d e t e r m i n e  2 r e c i s e l y  how community 

s u p p o r t  or p a r t i c i p a t i o n  c a n  b e  o b t a i n e d . .  

The l a s t  s t a g e  of t h e  CAPP would b e  implemented from the 

WDA s i d e  t h r o u g h  t h e  M o n i t o r i n g  a n d  E v a l u a t i o n  Sys tem (MES) t h a t  

w a s  d e v e l o p e d  f o r  t h e  WDW8s P l a n n i n g  U n i t  - as d e s c r i b e d  earl ier  

u n d e r  I n s t i t u t i o n a l  S u p p o r t .  

I n  e v a l u a t i n g  t h e  CAPP,  t o g e t h e r  w i t h  t h e  PIES, two 

q u e s t i o n s  may b e  asked :  

1. Has community p a r t i c i p a t i a n ,  i n  i t s e l f ,  . .  - been of 
v a l u e ?  

2. H a s  c o n t a c t  w i t h  t h e  v i l l a g e r s  uncovered  f e a t u r e s  
o f  t h e  Groundwater  P r o j e c t  t h a t  may n o t  have  been 
i n t e n d e d  and s h o u l d  b e  r e v i s e d ?  

The answer  to  t h e  f i r s t  q u e s t i o n  h a s  g e n e r a l l y  been 

p o s i t i v e ,  A d i a l o g u e  was s t a r t e d  be tween  WDA a n d  t h e  comrnulli t ies 

i n  which w e l l s  were d r i l l e d ,  and t h o s e  e o m u n i t i e s  where t h e  

p r o c e s s  w a s  u n d e r t a k e n  had much h i g h e r  rates of p a r t i c i p a t i o n  

t h a n  t h o s e  where it  w a s  n o t  d o n e l ,  F u r t h e r m o r e l  t h e r e  is a 

p o t e n t i a l  i n  t h e  f i r s t  set of communi t i e s  for better care o f  t h e  

w e l l s - - i f  t h e  WDA d o e s  n o t  undo it, as d i s c u s s e d  below. 

The s y s t e m  t h a t  was d e v e l o p e d  is much tw complex ,  

however ,  and  n e e d s  t o  be s i ~ n p l ~ f i e d  i n  B e r m s  of t he  i n f o r m a t i o n  

s o u g h t  and t h e  u s e s  t o  which it is p u t .  R e l a t e d  t o  t h i s  is t h e  

--------------- 
l ~ h e r e  was a n  unconf i rmed  report o f  a few v i l l a g e s  t h a t  didna t 

want w e l l s  i n  t h e i r  communi t i e s  e i t h e r  b e c a u s e  t h e y  f e l t  it 
would r e s u l t  i n  an  i n f l u x  of n e i g h b o r i n g  p e o p l e  fetching water 
or because t h e  owner of an a l t e r n a t i v e  w a t e r  s o u r c e  was able t o  
p r e v e n t  t h e  deve lopment  of a compe t ing  s o u r c e ,  



f a c t  t h a t  s o l i d  b a s e l i n e  i n f o r m a t i o n  o n  t h e  s o c i o e c o n o m i c  pro-  

f i l e s  o f  t h e  communi t i e s  w a s  n e v e r  r e a l l y  o b t a i n e d .  Forms were 

d e v e l o p e d  b u t  t h e y  w e r e  o n l y  h a l f  f i l l e d  o u t  and t h e  o r i g i n a l  

d a t a  from t h e  v i l l a g e s  a r e  c u r r e n t l y  i n  a s t a t e  of d i s a r r a y .  

Some, no d o u b t ,  h a v e  a l r e a d y  been  l o s t ,  

The M o n i t o r i n g  and E v a l u a t i o n  Sys tem (HES) t h a t  is 

i n t e n d e d  t o  complete t h e  CAPP c y c l e  is also much too complex f o r  

WDA s t a f f  t o ' h a n d l e ,  though t h e  LBII  team i n  t h i s  case d i d  i ts  

work much more c a r e f u l l y ,  A series o f  f o u r  f o r m s  f o r  b a s e l i n e  - 
s u r v e y s ,  e i g h t  fo rms  f o r  m o n i t o r i n g  and f o u r  f o r m s  f o r  e v a l u a t i o n  

a re  p r o p o s e d ,  i n  a s i t u a t i o n  where WDA s t a f f  w i l l  become impa- 

t i e n t  w i t h  o n e  form, C o n s i d e r a b l e  s i m p l i f i c a t i o n  is needed i n  

o r d e r  t o  o b t a i n  a few items o f  i n d i s p e n s a b l e  i n f o r m 9 t i o n .  

Regard ing  t h e  second  q u e s t i o n ,  L B I I ' s  End o f  P r o j e c t  

R e p o r t  and t w o  f i e l d  v i s i t s  by t h e  E v a l u a t i o n  Team ( i n  which a 

s t r b c t u r e d  se t  o f  q u e s t i o n s  w a s  a s k e d )  r e v e a l e d  a number o f  

i n t e r e s t i n g  aspects o f  t h e  Groundwater  P r o j e c t ,  

- Members o f  t h e  Water Committees are g e n e r a l l y  a lso  
members o f  t h e  V i l l a g e  Commit tees ,  which e x i s t e d  
l o n g  b e f o r e  t h e  Groundwate r  P r o j e c t ,  Water Commit- 
tees are c l e a r l y  dominated  by  t h o s e  l i v i n g  i n  the 
v i l l a g e  where t h e  w e l l  is  l o c a t e d  b u t  o t h e r  v i l -  
l a g e s  are also r e p r e s e n t e d .  

- I n  i ts  reports, LBII  n o t e s  t h a t  t h e  CAPP team t o o k  
p a i n s  to  p o i n t  out t h a t  water might n o t  be found ,  
Y e t ,  e x c e p t  f a r  Bur Akaba (where  t h e  CAPP w a s  n o t  
u s e d ) ,  Committee members s a i d  t h e y  were never t o l d  
t h a t  water m i g h t  n o t  be found,  I n d e e d ,  d r i l l e r s  
a s s u r e d  them t h a t  water would d e f i n i t e l y  be found ,  

- I n  a d d i t i o n  t o  s u p p o r t i n g  w e l l  c o n s t r u c t i o n  (access 
r o a d s ,  c i v i l  works ,  etc.) t h r o u g h  labor, b o t h  
v o l u n t a r y  and p a i d ,  it w a s  common practice f o r  
v i l l a g e s  to  make c a s h  payments  to  t h e  d r i l l e r s  when 
water w a s  found,  T h e s e  payments  r a n g e d  from 10,000 
t o  30,088 So-Sh ,  Thus ,  it a p p e a r s  t h a t  a form o f  
i n c e n t i v e  pay  a l r e a d y  e x i s t s ,  (These payments  may 
a l so  h a v e  b e e n  t k e  r e a s o n  why o n e  v i l l a g e  w a s  
i n c e n s e d  w i t h  t h e  pump test  team who l a t e r  deter- 
mined t h a t  t h e  y i e l d  w a s  i n s u f f i c i e n t  f o r  e v e n  a 
hand p u m p , )  



- C o m m i t t e e  members w e r e  l e d  to  b e l i e v e  t h a t  t h e  
w e l l s  would b e l o n g  to t h e  v i l l a g e s  when t h e y  were 
c o m p l e t e d ,  so t h e y  f e e l  t h a t  t h e y  h a v e  been  
" t a k e n n ,  when a l l  t h e  r e v e n u e s ,  beyond what is 
needed t o  buy f u e l  and s p a r e  p a r t s  from WDA, l e a v e  
t h e  v i l l a g e ,  

- I n  f a c t  v e r y  l i t t l e  c a n  be  l e a r n e d  a b o u t  what  d o e s  
happen t o  s u r p l u s  r e v e n u e s  from t h e  w e l l ,  S t u d i e s  
by L B P I  p e r s o n n e l  i n d i c a t e  t h a t  d u r i n g  t h e  d r y  
s e a s o n  t h e s e  a r e  s u b s t a n t i a l p  y e t  i n  one  v i l l a g e  
t h e  w e l l  o p e r a t o r  and Water C o m m i t t e e  members 
a g r e e d  t h a t  there w a s  l i t t l e ,  i f  any  , s u r p l u s .  I n  
a n o t h e r ,  where t h e  C o m m i t t e e  and  t h e  w e l l  o p e r a t o r  
w e r e  a t  o d d s ,  t h e  w e l l  operator s a i d  h e  used i t  to 
"buy mi lk . "  

Theore  t i c a l  l y  , f u e l  consumpt ion  s h o u l d  b e  a n  
i n d i c a t o r  o f  t h e  r e v e n u e s  g e n e r a t e d  b u t  few r e c o r d s  
are k e p t  and i t  is r e a s o n a b l e  t o  assume t h a t  o n l y  a 
f r a c t i o n  o f  t h e  f u n d s  c o l l e c t e d  e v e r  r e a c h  t h e  
WDA" a c c o u n t  i n  Mogadishu. 

C o m m i t t e e  members w e r e  supposed  t o  n o m i n a t e  t h e  
w e l l  operator f o r  a p p r o v a l  by WDA, f n  f a c t ,  t h e  
w e l l  operator n o r m a l l y  is p i c k e d  by t h e  WDA- c i v i l  
works c h i e f  and t h e  c h o i c e  is x a t i f  i e d  by the 
C o m m i t t e e .  I n  o n e  case, t h e  C o m m i t t e e  o b j e c t e w  and 
w a s  o v e r r u l e d .    he w e l l  operator is p a i d  500 
So.Sh./msnth by t h e  WDA and has anywhere  from one  
t o  f i v e  a s s i s t a n t s  t o  collect f e e s  d u r i n g  peak 
p e r i o d s  i n  t h e  d r y  s e a s o n .  

- W e l l  operators are g i v e n  r u d i m e n t a r y  t r a i n i n g  i n  
how to  s t a r t  and stop t h e  e n g i n e  and add f u e l .  Some 
h a v e  l e a r n e d  how to  c h a n g e  f i l ters ,  When a s k e d  i f  
t h e y  would L i k e  to  h a v e  r e c e i v e d  more t r a i n i n g  i n  
t h e  w o r k i n g s  o f  t h e  pump and how t~ m a i n t a i n  it, 
a l l  t h e  operators r e p l i e d  y e s .  They d o  not wish t o  
depend upon t h e  WDA f o r  repairs ( t h o u g h  o n e  v i l l a g e  
t h a t  s a i d  t h e y  had t h r e e  breakdowns also s a i d  t h e  
WDA came t h e  same d a y  to  repair t h e  pump). The WDA 
s a y s  it is c o n s i d e r i n g  a n  e x t e n d e d  t r a i n i n g  program , 

f o r  t h e  operators. 

- O f f i c i a l p r i c e s a r e a s o m e t i n e t h i n g .  L 8 I I 6 s s t a f f  
i n d i c a t e s  t h a t  t o w a r d s  t h e  end o f  t h e  d r y  s e a s o n  
p r i c e s  a t  t h e  w e l l s  g o  up. A l s o ,  w e l l  operators 
and C o m m i t t e e  members s a i d  t h e y  p a i d  frm 7,000 t o  
10,090 So-Sh. f o r  a 200 1. drum of f u e l  from WDA, 
A t  o f f i c i a l  p r i c e s  it would be 4 ,400  So.Sh. 



- F u e l  consumpt ion  r a t e s  r e p o r t e d  by w e l l  o p e r a t o r s  
v a r i e d  from 2.4 to  2-7 l / h o u r .  Pn i ts cost model, 
L B I P  used  a f i g u r e  o f  1 - 7 7  l / h o u r  f o r  t h e  L i s t e r  
d iesel  t h a t  is  u s e d ,  so i t  may w e l l  be t h a t  w e l l  
o p e r a t o r s  h a v e  l e a r n e d  t o  a d j u s t  downward t h e  
number o f  o p e r a t i n g  h s u r s  t h e y  r e p o r t .  

- I n  t h e  town o f  Bur Akaba, s e v e r a l  w e l l s  were 
d r i l l e d  w i t h o u t  t h e  Ljse o f  t h e  CAPP p r o c e s s ,  On ly  
one  o f  t h e s e  was s u c c e s s f u l  and f i t t e d  w i t h  a  hand 
pump ( t h e  o t h e r s  were s a l i n e ) ,  It i s  w i t h i n  t h e  
WDA compound, where i t  is used by less t h a n  200 of 
t h e  s e v e r a l  thousand  and l o o a l  p e o p l e  and nomads i n  
t h e  town; o t h e r  p e o p l e  f e l t  t h a t  it w a s  so r t  of a 
p r i v a t e  w e l l .  I n  t e r m s  o f  impact, t h i s  w e l l  w a s  a 
c o m p l e t e  m i s s .  The water s i t u a t i o n  i n  Bur Akaba 
is v e r y  p o o r ,  though more s u r f a c e  wster c a t c h m e n t s  
or i n f i l t r a t i o n  g a l l e r i e s  are a p o s s i b i l i t y .  A s  it 
is,  t h e  P r o j e c t  y i e l d e d  v i r t u a l l y  no b e n e f i t  t o  
t h i s  s u b s t a n t i a l  town - no a l t e r n a t i v e s  were 
a v a i l a b l e .  

~ EXPLOITATION PROGRAMS 

~ r i l l i n g  Program 

The major s h a r e  o f  t h e  Groundwater  P r o j e c t  e f f o r t  i n  

r e c e n t  y e a r s  h a s  been  d e v o t e d  to t h e  a c t u a l  process o f  d r i l l i n g  

and c o m p l e t i n g  t h e  p r o d u c t i o n  w e l l s  t h e m s e l v e s ,  i n  b o t h  t h e  Bay 

Region arld C e n t r a l  Range lands ,  T h i s  p r o c e s s  s t a r t e d  i n  e a r l y  

1983,  w i t h  t h e  c o m p l e t i o n  o f  t h e  Bay Region e x p l o r a t o r y  program. 

I n d e e d ,  t h e r e  w a s  no real b r e a k  be tween t h e  t w o  p h a s e s ,  s i n c e  t h e  

e x p l o r a t o r y  program had been  h e l d  up u n t i l  Project equipment  

a r r i v e d ,  D r i l l i n g  i n  t h e  C e n t r a l  R a n g e l a n d s  d i d n m t  s tar t  u n t i l  

s e v e r a l  months  l a t e r  and t h e  s e l e c t i o n  o f  s i t es  c o n s i d e r e d  to  

h a v e  s o m e  p o t e n t i a l  w a s  d o n e  on t h e  b a s i s  of data f r o m  p r e v i o u s  

s t u d i e s  and c r i t e r i a  d e v e l o p e d  by t h e  CEaBP. 

The number o f  wells a c t u a l l y  comple ted  f e l l  w e l l  below 

t h e  o r i g i n a l  Groundwater  P r o j e c t  t a r g e t s  f o r  a v a r i e t y  of r e a s o n s  

t h a t  were o u t s i d e  t h e  c o n t r o l  o f  t h e  LBII/RM team, I n d e e d ,  t h a t  

team p r o b a b l y  d i d  as  good a j o b  as  p o s s i b l e  under  t h e  circum- 

s t a n c e s .  The number o f  p r o d u c i n g  w e l l s  e n v i s i o n e d  i n  t h e  con- 

tract  Terms o f  R e f e r e n c e ,  i n c l u d i n g  t h o s e  d r i l l e d  i n  t h e  



e x p l o r a t o r y  p h a s e ,  w a s  be tween 140 and 1 5 0 ,  which w e r e  t o  be 

c o m p l e t e d  i n  a s i x  y e a r  p e r i o d ,  O f  t h i s  t o t a l ,  a t  l ea s t  32,  p l u s  

a p o r t i o n  o f  35-50 w e l l s  u n s p e c i f i e d  as to l o c a t i o n ,  w e r e  to  have  

b e e n  i n  t h e  C e n t r a l  Range lands ,  Only  60 to  70 w e l l s  w e r e  specif- 

i c a l l y  d e s i g n a t e d  f o r  t h e  Bay Reg ion ,  (One o t h e r  r e g i o n ,  t h e  

Lower S h a b e l l e ,  i s  ment ioned  i n  t h e  TOR b u t  n e v e r  seems t o  h a v e  

b e e n  c o n s i d e r e d  i n  t h e  P r o j e c t  a s  it e v o l v e d .  ) 

The' number o f  p r o d u c i n g  w e l l s  a c t u a l l y  comple ted  w i t h i n  

a f o u r  y e a r  p e r i o d  h a s  been  50 i n  t h e  Bay.Region and 11 i n  t h e  

C e n t r a l  Range lands ,  C i v i l  works f o r  a number o f  t h e s e  w e l l s  h a v e  

n o t  y e t  been  comple ted  and 24 s t i l l  a w a i t  pumps, P r o j e c t  

t a r g e t s  have  b e e n  s c a l e d  back  o v e r  t h e  y e a r s ,  y e t  t h e  g e n e r a l  

f e e l i n g  is t h a t  a good d e a l  h a s  b e e n  a c c o m p l i s h e d ,  p a r t i c u l a r l y  

d u r i n g  t h e  l a s t  t w o  y e a r s ,  When t h e  s h o r t e r  p e r i o d  of a c t u a l  

d r i l l i n g  o p e r a t i o n s  is  t a k e n  i n t o  c o n s i d e r a t i o n ,  t h e  a n n u a l  ra te  

sf c o m p l e t i o n  h a s  b e e n  a b o u t  65% o f  what w a s  o r i g i n a l l y  t a r g e t e d  

( 1 5  p e r  y e a r  i n s t e a d  o f  2 4 )  , 

Reasons  f o r  t h i s  lower p r o d u c t i v i t y  are numerous,  The 

p r o b l e m s  w i t h  f u e l  have  a l r e a d y  been  d i s c u s s e d ,  T imely  c l e a r a n c e  

o f  equ ipment  and s u p p l i e s  w a s  a n o t h e r  s o u r c e  of d e l a y ,  r e s u l t i n g  

i n  down t i m e ,  WDA w a s  r e s p o n s i b l e  f o r  t h e  c l e a r a n c e  o f  t h e s e  

i t e m s  and  d e l a y s  o f  s e v e r a l  months  h a v e  been  e n c o u n t e r e d ,  o f t e n  

f o r  c a p r i c i o u s  r e a s o n s  h a v i n g  l i t t l e  t o  do w i t h  i h e  p r o j e c t  

i t se l f .1  Normal c u s t o m s  c l e a r a n c e  t i m e  a t  Mogadishu P o r t  is 
r e p o r t e d  by c o m m e r c i a l  s o u r c e s  to b e  o n e  week. It h a s  been  t h e  

e x p e r i e n c e  o f  t h e  B a n i s h  d r i l l i n g  f i r m  PEML t h a t  equ ipment  and 

s u p p l i e s  o r d e r e d  i n  t h e  U n i t e d  S t a t e s  are  d e l i v e r e d  to t h e  

job s i t e  i n  a b o u t  5 weeks,  

I t  w a s  n o t e d  t h a t  t h e  t w o  TH-60 r i g s  i n  Baidoa have  

2045 and 2185 h o u r s  r e s p e c t i v e l y  o n  t h e i r  e n g i n e s ,  T h i s  means 

t h a t  e a c h  h a s  worked only a b o u t  530 h o u r s  e a c h  y e a r  t h e y  h a v e  

--------------- 
l ~ e c e n t l y ,  c l e a r a n c e  o f  s u p p l i e s  was h e l d  up  b e c a u s e  t h e  Govern- 

ment  wanted a l ist  of t h e  l a n d l o r d s  of t h e  e x p a t r i a t e  t e a m  
m e m b e r s  and USAID c o u l d  n o t  accede t o  what  a p p e a r e d  to  be a n  
i m p r o p e r  demand, 



b e e n  i n  S o m a l i a ,  or less t h a n  t w o  h o u r s  a d a y ,  i n c l u d i n g  t r a v e l  

t i m e .  Thus ,  t h e y  have  been  i d l e  much o f  t h e  t i m e  b e c a u s e  of 

l o g i s t i c  p rob lems .  

A n o t h e r  r e a s o n  for l o w  p r o d u c t i v i t y  is t h a t ,  w h i l e  is 

t h a t  t h e  TH-60 r i g  is c a p a b l e  o f  h i g h  p r o d u c t i o n  ra tes  when 

d r i l l i n g  w i t h  its a i r  hammer ( p u t t i n g  down 6- inch  d i a m e t e r  

b o r e h o l e s  t o  be e q u i p p e d  w i t h  4- inch  d i a m e t e r  c a s i n g ,  a s  a r e  most 

w e l l s  w i t h  hand pumps) ,  t h i s  p r o d u c t i v i t y  is s h a r p l y  reduced  when 

t h e  r i g  must  b e  used t o  d r i l l  10"  h o l e s  OE l a r g e r  f o r  s e t t i n g  8@' 

c a s i n g .  With t h e  l a r g e r  h o l e ,  t h e  u p h o l e  a i r  v e l o c i t y  is  n o t  

s u f f i c i e n t  t o  remove c u t t i n g s  and water from t h e  h o l e  - p a r t i c u -  

l a r l y  when smaller  d i a m e t e r  d r i l l  pipe is used .  (The TH 60's 

p r e s e n t l y  have  3-1/2n d r i l l  p i p e  b u t  4-1/2" would have been 

b e t t e r . )  I t  is n o t e d  t h a t  l a t e r  i n  t h e  P r o j e c t ,  d r i l l e r s  were 

p u t t i n g  down 6" d i a m e t e r  uncased  h o l e s  and g e t t i n g  bet ter  d r i l l -  

i n g  r a t e s .  

T h a t  t h e  TH-60 d r i l l i n g  rigs w e r e  n o t  t h e  optimum choice 

f o r  Somal ia  w a s  n i c e l y  d e m o n s t r a t e d  by t h e  P r o j e c t  team when i t  

showed t h a t  a p r o p e r l y  o p e r a t e d  c a b l e  tool d r i l l i n g  r i g  c o u l d  

d r i l l  and c o m p l e t e  a w e l l  as  q u i c k l y  a s  a TH-60. Inasmuch as  a 

cable tool r i g  costs a b o u t  $90,000,  f i v e  c a b l e  tool r i g s  c o u l d  

have  been  p u r c h a s e d  for t h e  price o f  o n e  TH-60. Even o p e r a t i n g  

a t  t h e i r  normal  slower ra te ,  t h e  project would h a v e  had 10-15 

cable tool r i g s ,  which r e q u i r e  v e r y  l i t t l e  material s u p p o r t ,  and 

less manpower and m a i n t e n a n c e  t h a n  the TH-60's. Each one is 

capable of one  w e l l  i n  s a y  t w o  man ths ,  which would h a v e  r e s u l t e d  

i n  90 w e l l s  per y e a r  or more t h a n  360 w e l l s  f o r  t h e  f o u r  y e a r s  

t h e  p r o j e c t  had i ts equipment .  I t  is a n  o b s e r v a t i o n  o f  t h e  

e v a l u a t i o n  team t h a t  c a b l e  tool d r i l l i n g  s h o u l d  be e x t e n s i v e l y  

used  i n  S o m a l i a ,  

Ano the r  f a c t o r  i n  the r e l a t i v e l y  l o w  p r o d u c t i o n  rates, 

w i t h  equ ipment  p o t e n t i a l l y  c a p a b l e  o f  h i g h  p r o d u c t i o n  rates, may 

b e  r e l a t e d  t o  c u l t u r a l  d i f f e r e n c e s  i n  p e r c e p t i o n s  of t i m e  and 

c o n c e r n s  a b o u t  j o b  s e c u r i t y .  C e r t a i n l y ,  l o w  s a l a r y  l e v e l s  do 

not e n c o u r a g e  h i g h  p r o d u c t i v i t y .  F u r t h e r m o r e ,  t o  u t i l i z e  t h e  



TH-60 r i g  a s  i t  is i n t e n d e d  would mean t h a t  a h o l e  c o u l d  be 

completed b e f o r e  a work camp i s  set  up. Thus ,  t h e r e  c o u l d  be 

f e w e r  jobs f o r  t h o s e  c a s u a l  laborers who s p e n d  t h e i r  t i m e  estab-- 

P i s h i n g  and s e r v i c i n g  camps, 

E v i d e n t l y  t h e  rate  o f  d r y  h o l e s  and poor q u a l i t y  water 

i n  t h e  Bay Region was n o t  s i g n i f i c a n t l y  h i g h e r  t h a n  what was 

e x p e c t e d  o n c e  t h e  e x p l o r a t o r y  p h a s e  w a s  c o m p l e t e d ,  A p o s s i b l e  

e x c e p t i o n  was i n  t h e  l i m e s t o n e  d e p r e s s i o n  area t h a t  w a s  men t ioned  

ea r l i e r  , T h i s ,  t h e r e f o r e ,  w a s  n o t  a major r e a s o n  f o r  t h e  

r e l a t i v e l y  l o w  number o f  p r o d u c t i o n  w e l l s  comple ted .  I t  is 

u n f o r t u n a t e ,  however ,  t h a t  water q u a l i t y  w a s  n o t  more c o n s i s -  

t e n t l y  e v a l u a t e d  a s  t h e  w e l l s  were b e i n g  d r i l l e d .  Had f u r t h e r  

e f f o r t s  t o  d e t e r m i n e  s p e c i f i c  c o n d u c t a n c e  b e e n  made e a c h  morning 

p r i o r  t o  d r i l l i n g ,  f o r  example ,  a g r e a t e r  u n d e r s t a n d i n g  o f  water 

q u a l i t y  v a r i a t i o n  w i t h  d e p t h  would h a v e  b e e n  a c h i e v e d  and  c o u l d  

have  been  i m p o r t a n t  i n  w e l l  c o m p l e t i o n .  ( I f  it is d e t e r m i n e d  

t h a t  water q u a l i t y  is good n e a r  t h e  w a t e r  table b u t  d e t e r i o r a t e s  

w i t h  d e p t h ,  t h e  d e e p e r  w a t e r  c o u l d  be  s h u t  o f f  and o n l y  s h a l l o w  

w a t e r  used .  ) By c a r r y i n g  o u t  t h i s  p r o c e d u r e  i n  more cases, w e l l s  

which  have  been  c o u n t e d  a s  f a i l u r e s  by t h e  P r o j e c t  may c o n c e i v a -  

b l y  h a v e  been  c o n v e r t e d  t o  s u c c e s s f u l  w e l l s .  The LBII  team 

l e a d e r  is aware  of t h i s  problem, H i s  s u g g e s t i o n s  to  c a r r y  o u t  

measurement  o f  c o n d u c t a n c e  a s  w e l l s  w e r e  d r i l l e d ,  u s i n g  t h e  r i g h t  

equ ipment  a v a i l a b l e  t o  t h e  g e o h y d r o l o g i s t s ,  w e r e  n o t  a l w a y s  

f o l l o w e d  and i n  o t h e r  cases loss of c i r c u l a t i o n  meant  t h e r e  w e r e  

no  s a m p l e s  to  m e a s u r e ,  

LBII/RM p e r s o n n e l  r e c o g n i z e d  t h e  q u a l i t y  s t r a t i f i c a t i o n  

of g r o u n d w a t e r  and t h e  i n t e r i m  e v a l u a t i o n  team c o r r e c t l y  recog-  

n i z e d  t h e  p rob lem o f  t h e  "upcon ingn  of p o o r  q u a l i t y  wate-r i n t o  

s h a l l o w e r ,  b e t t e r  q u a l i t y  w a t e r  i f  pumping rates were h i g h .  T h a t  

team p o i n t e d  o u t  t h a t  upconing  w a s  a l r e a d y  o c c u r r i n g  i n  t h e  new 

w e l l  f i e l d s  s u p p l y i n g  Ba idoa  and s u g g e s t e d  that "skimming w e l l s w  

be c o n s t r u c t e d  t o  overcome t h i s  problem. To t h e  c r e d i t  o f  t h e  

p r o j e c t ,  t h i s  s u g g e s t i o n  w a s  n o t  carried o u t ,  I t  is a h i g h l y  
t e c h n i c a l  s o l u t i o n  t o  t h e  p r o b l e m s  which g e n e r a l l y  r e q u i r e s  



l a r g e r  d i a m e t e r  b o r e h o l e s .  A more a p p r o p r i a t e  s o l u t i o n  would 

have  been  t o  s u g g e s t  t h a t  t h e  p r o d u c t i v e  c a p a c i t y  o f  t h e  w e l a  be 

r e d u c e d ,  Low c a p a c i t y  hand pumps ,  for example ,  c o u l d  be used 

r a t h e r  t h a n  h i g h e r  c a p a c i t y  d  i e s e l - p o w e r e d  pumps. 

Because  o f  l o w  p r o d u c t i v i t y ,  o n l y  11 w e l l s  c a p a b l e  of 

p r o d u c i n g  water o f  a d e q u a t e  q u a l i t y  were d r i l l e d  i n  t h e  C e n t r a l  

Range lands  and ,  t o  d a t e ,  o n l y  7 of t h e s e  h a v e  pumps and c i v i l  

works. Expaf r i a t e  s t a f f  and USAlD o f f i c e r s  r e s p o n s i b l e  for t h e  

CRDP are n o t  o v e r l y  d i s t r a u g h t  by this t u z n  o f  e v e n t s ,  however ,  

s i n c e  t h e  areas around some o f  t h e  comple ted  w e l l s  i n  t h e  C e n t r a l  

R a n g e l a n d s  have  s u f f e r e d  s i g n i f i c a n t  e n v i r o n m e n t a l  d e g r a d a t i o n .  

In s u c h  cases, some p r e v i o u s l y  nomadic g r o u p s  h a v e  s e t t l e d  n e a r  

t h e  w e l l s  and e n c l o s e d  a d j a c e n t  g r a z i n g  areas, l e a v i n g  o n l y  

na r row a i s l e s ,  and t h e  area i m m e d i a t e l y  a round  t h e  w e l l s ,  for 

o t h e r s  t o  g a i n  access w i t h  t h e i r  a n i m a l s .  A s  a r e s u l t ,  t h e s e  

a c c e s s  r o u t e s  and o t h e r  areas o u t s i d e  t h e  e n c l o s u r e s  have  been  

a lmost  c o m p l e t e l y  denuded.  B e f o r e  many m o r e  w e l l s  are d r i l l e d ,  

~ m o s t  o b s e r v e r s  b e l i e v e  t h a t  f u r t h e r  s t u d i e s  s h o u l d  b e  u n d e r t a k e n  

of p o t e n t i a l  s e t t l e m e n t  p a t t e r n s  and a l t e r n a t i v e  water p o i n t  

s y s t e m s ,  s u c h  a s  c l u s t e r s  o f  l o w  p r o d u c t i o n  w e l l s ,  w i d e l y  s p a c e d  

w i t h i n  e a c h  c l u s t e r ,  T h i s  c o u l d ,  i n d e e d ,  p r o v i d e  a f u r t h e r  

r e a s o n  f o r  u s i n g  t h e  TH-60 i n  t h e  manner for which it is b e s t  

s u i t e d  - p u t t i n g  down a  l a r g e  number o f  s m a l l  d i a m e t e r  w e l l s .  

S h a l l o w  W e l l  and  S u r f a c e  Water Development  Program 

A s  n o t e d  ear l ier ,  t h e s e  p rograms  - w i t h  t h e  e x c e p t i o n  o f  

some classroom i n s t r u c t i o n  and s e m i n a r s  o n  s u r f a c e  w a t e r  d e v e l o p -  

ment - were u l t i m a t e l y  d ropped  from the Groundwate r  P r o j e c t .  

A t  t h e  c o m p l e t i o n  o f  t h e  i n t e r i m  p r o j e c t  e v a l u a t i o n ,  t h e  

recommendat ion w a s  made to  i n c l u d e  deve lopment  of improved u a r s  

and c i s t e r n s  and t h e  c o n s t r u c t i o n  o f  hand dug w e l l s  i n  t h e  f r e s h  

w a t e r  areas of t h e  basement  complex i n  the n e x t  p h a s e  o f  the 

P r o j e c t  ,The P r o j e c t  s t a f f  made similar s u g g e s t i o n s ,  D e s p i t e  



t h e s e  recommendations,  no e f f o r t  was ever mounted to respond to 

t h e s e  recommendations, The r e s u l t ,  as noted e a r l i e r ,  has been to 

l e a v e  s i g n i f i c a n t  a r e a s  of the Bay Region,  i n c l u d i n g  t h e  Bur 

Akaba a r e a ,  w i t h  no benefit from t h e  Groundwater P r o j e c t .  



CONCLUSIONS AND RECOMMENDATIONS 

CONCLUSIONS REGARDING THE PROJECT 

O v e r a l l ,  t h e  Comprehens ive  Groundwater  Development  Pro- 

ject may b e  c o n s i d e r e d  a s  m o d e s t l y  s u c c e s s f u l ,  i n  terns of t h e  

a c h i e v e m e n t  o f  its o b j e c t i v e s  and t h e  u n d e r l y i n g  v a l i d i t y  o f  

t h o s e  o b j e c t i v e s .  A number o f  p r o d u c i n g  w e l l s  were c o m p l e t e d ;  

more t h a n  B00,QOQ r u r a l  d w e l l e r s ,  p l u s  t h e i r  l i v e s t o c k ,  have  

b e n e f i t e d  from t h e  P r o j e c t ;  and a b o u t  1 3 8  s t a f f  members of t h e  

Somali Water Development  Agency (WDA) h a v e  r e c e i v e d  some form of 

t r a i n i n g ,  The r e q u i r e m e n t s  o f  - t h e  c o n t r a c t  Terms o f  R e f e r e n c e  

h a v e  been  l a r g e l y  c a r r i e d  o u t  i n  a - s o u n d  and p r o f e s s i o n a l  manner ,  

The  LBII/RM s t a f f  c o u l d  have  done  l i t t l e  more under  t h e  e i r c w m -  

s t a n c e s  and s h o u l d  be  commended f o r  t h e i r  e f f o r t s ,  

On t h e  o t h e r  hand,  f o r  r e a s o n s  d e t a i l e d  ear l ie r ,  t h e  

Groundwate r  P r o j e c t  f e l l  w e l l  s h o r t  o f  its o r i g i n a l  t a r g e t s  f o r  

t h e  number of p r o d u c i n g  w e l l s ;  t o t a l  costs p e r  w e l l  were unac- 

c e p t a b l y  h i g h ;  and t h e r e  h a v e  been  few improvements  i n  t h e  i n s t i -  

t u t i o n a l  c a p a c i t y  o f  t h e  WDA a s  a r e s u l t  o f  t h e  p r o j e c t .  

T h a t  t h e  Groundwater  P r o j e c t  would a c h i e v e  o n l y  a por -  

t i o n  o f  its o b j e c t i v e s  w a s  f o r e o r d a i n e d  by c e r t a i n  d e t e r m i n a t i o n s  

made a t  t h e  o u t s e t  and a c t i o n s  t a k e n  b e f o r e  t h e  p r i m e  c o n s u l t a n t  

w a s  s e l e c t e d ,  The PP d e t e r m i n e d :  ( 4 )  t h a t  t h e  W D A ' s  p r o f e s s i o n a l  

capabi l i t ies  and s t a f f  s k i l l s  needed s u b s t a n t i a l  improvement i f  

it w a s  to d e v e l o p  g r o u n d w a t e r  r e s o u r c e s  i n  Somalia; ( 2 )  t h a t  Lws 

l a r g e  i n t e g r a t e d  a g r i c u l t u r a l  deve lopment  projects, BRADB and 

CRDP, r e q u i r e d  water s u p p l i e s  and ( 3 )  i n  l i g h t  of t h e s e  n e e d s ,  

t h e  a c q u i s i t i o n  of new equ ipment  would be p r e f e r a b l e  t o  t h e  r e h a -  

b i l i t a t i o n  o f  e x i s t i n g  equ ipment .  The WDA's own p e r c e p t i o n  may 

w e l l  h a v e  been  t h a t  it a l r e a d y  had y e a r s  of w e l l - d r i l l i n g  e x p e r i -  

e n c e  and what w a s  needed w a s  a program of equ ipment  r e h a b i l i t a -  

t i o n ,  s t a n d a r d i z a t i o n ,  m a i n t e n a n c e ,  and material s u p p o r t .  The 



p o s s i b i l i t y  c a n n o t  be  d i s m i s s e d  t h a t  t h e  WDA a l so  p e r c e i v e d  t h a t  

a c q u i s i t i o n  s f  add i t i o n a l  equ ipment  and mater ia l s  would e n a b l e  i t  

t o  g e n e r a t e  income t h r o u g h  t h e i r  lease or sa le  t~ o t h e r s  f o r  hard 

c u r r e n c y .  

Even though  t h e r e  a p p e a r e d  t o  be c o n s i d e r a b l e  d i v e r g e n c e  

be tween  USAIDes p e r c e p t i o n  of a p p r o p r i a t e  o b j e c t i v e s  and t h e  

l i k e l y  o b j e c t i v e s  o f  t h e  WDA, i n  o n e  key area t h e  p r e f e r e n c e s  of 

t h e  WDA were a c c e p t e d  and i n  a n o t h e r  t h e  WDA" fo rmer  m a n a g e r s  

may have  p l a y e d  a key role. T h i s  r e f e r s  to t h e  a c c e p t a n c e  o f  8" 

casing and s c r e e n  for a l l  w e l l s  and t h e  l a t e r  s e l e c t i o n  o f  a 

h i g h l y  s o p h i s t i c a t e d  r o t a r y  d r i l l i n g  r i g  t h a t  w a s  n o t  w e l l  s u i t e d  

t o  d r i l l i n g  w e l l s  l a r g e  enough to  accommodate an c a s i n g .  This 

mismatch  h a s  been  n o t e d  by LBII/RM and t w o  e v a l u a t i o n  teams; it 

g r e a t l y  d i m i n i s h e d  t h e  r a t e  a t  which w e l l s  c o u l d  be d r i l l e d  and 

completed and w a s  a ma jo r  f a c t o r  i n  t h e  high cost s f  t h e  w e l l s ,  

The MPV of a v e r a g e  t o t a l  costs per w e l l  i n  t h e  Bay Re-  

g i o n  was $114,950 and i n  t h e  C e n t r a l  R a n g e l a n d s  w a s  $198,480, 

e x c l u d i n g  t e c h n i c a l  a s s i s t a n c e  and t r a i n i n g .  Assuming 1 2  cu.m/hr. 

f o r  8 h r s / d a y  f o r  240 d a y s / y e a r  (which  is on t h e  h i g h  s i d e )  and 

81 So.ShjU.S. d o l l a r ,  this t r a n s l a t e d  to  a cost o f  61 So.SR/cu,m 

and 1 0 5  So.Sh/cu.m, r e s p e c t i v e l y  (In c o n t r a s t  t o  t h e  G o v e r n m e n t P s  

o f f i c i a l  p r i c e  o f  18 So.Sh/cu.m,). T h e s e  are n o t  r e a s o n a b l e  

costs,  as w a s  w e l l - r e c o g n i z e d  by LBII, which c o r r e c t l y  noted that 

t w o  ways i n  which t h e  cost per w e l l  m i g h t  have been reduced to  

r e a s o n a b l e  l e v e l s  would have  been  t o  s h a r p l y  i n c r e a s e  p r d u c t i v -  

i t y  w i t h  t h e  same equ ipment  or to  h a v e  i n s t e a d  r e h a b i l i t a t e d  some 

o f  t h e  WDA's  20-odd o p e r a b l e  r i g s .  

The cost to  r e h a b i l i t a t e  w e l l s ,  u s i n g  p r i v a t e  c o n t r a c -  

tors, as  proFnsed by LET1 h a s  been  e s t i m a t e d  a t  $5 ,185 per w e l l - -  

which  would be  much more cost e f f e c t i v e ,  i f  i n  fact  t h e  work 

c o u l d  a c t u a l l y  b e  done  f o r  t h i s  price, R e h a b i l i t a t i o n  of w e l l s  

c o u l d  be a n  a t t r a c t i v e  program,  p r o v i d e d  t h a t  costs are close to  

t h e  e s t i m a t s d  v a l u e  and a l a r g e  amount o f  t e c h n i c a l  a s s i s t a n c e  is 

n o t  r e q u i r e d .  



With r e g a r d  to  b e n e f i t s ,  t h e s e  h a v e  n o t  been  q u a n t i f i e d  

by LBII, l a r g e l y  b e c a u s e  needed b a s e l i n e  d a t a  o n  end-use r  c h a r a c -  

terist  ics, u s a g e  rates,  w i l l i n g n e s s  t o  pay,  local h e a l t h  cond i- 

t i o n s  and local l i v e s t o c k  p r o d u c t i o n  were n o t  o b t a i n e d .  ( D e t a i l e d  

d a t a  o n  end-use r  c h a r a c t e r i s t i c s  and u s a g e  rates were o b t a i n e d  i n  

one  community.) N e v e r t h e l e s s ,  b e n e f i t s  o f  t h e  Groundwate r  B r o -  

ject h a v e  been  real f o r  t h e  p e o p l e  ( a n d  t h e i r  a n i m a l s )  who l i v e  

i n  t h e  communi t i e s  where p r o d u c i n g  w e l l s  have  been  comple ted .  

T h e s e  b e n e f i t s  are l i s t e d  i n  the End o f  ~ i o j e c t  R e p o r t  of LSII, 

as  w e l l  a s  an  e a r l i e r  economic s t u d y ,  as  f:llows: 

- Improved access to  y e a r - r o u n d ,  h i g h - q u a l i t y  water 
a t  e x i s t i n g  l e v e l s ;  

- I n c r e a s e d  q u a l i t y  of water; 

- R e l i a b l e  water s u p p l i e s  i n  t i m e s  of d r o u g h t ;  

- More human r e s o u r c e s  are a v a i l a b l e  for p r o d u c t i v e  
economic a c t i v i t i e s  ( p a r t i c u l a r l y  women who may 
spend  u p  to 8 h o u r s  a  d a y  i n  t h e  d r y  s e a s o n  g e t t i n g  
water) ; 

- Reduced l i v e s t o c k  losses; 

- S t a b i l i z a t i o n  o f  a g r o - p a s t o r a l  and s e d e n t a r y  popu- 
l a t i o n s - - w h i c h  means more p r o d u c t i o n  of food 
c r o p s ;  

- I n c r e a s e d  a b i l i t y  o f  t h e  government  to p r o v i d e  
social s e r v i c e s ;  

- I n c r e a s e d  accessibil i t y  to  p a s t u r e  d u r i n g  t h e  d r y  
s e a s o n s  ; 

- Improved l e v e l  o f  p u b l i c  h e a l t h .  

The l a s t  named b e n e f i t ,  improved p u b l i c  h e a l t h ,  may be 

i l l u s o r y ,  s i n c e  m o s t  r u r a l  d w e l l e r s  c o n t i n u e  to u s e  s u r f a c e  w a t e r  

s u p p l i e s ,  which are f r e e  b u t  which may also be p o l l u t e d ,  d u r i n g  

m o s t  o f  t h e  y e a r ,  The u s e  of w e l l  w a t e r  o c c u r s  m a i n l y  d u r i n g  t h e  

e x t e n d e d  d r y  s e a s o n  (or J i l a a l )  w i t h  less u s e  dur ing  the s h o r t e r  

dry s e a s o n  (or H a g a i ) .  



Bseeause o f  t h e  r e c e n t  change  i n  t h e  t w o  f o p  p o s i t i o n s  a t  

t h e  WDA i t  is p o s s i b l e  t o  b e  somewhat more o p t i m i s t i c  a b o u t  con- 

t i n u i n g  b e n e f i t s  from t h e  Groundwater  P r o j e c t ,  The new G e n e r a l  

Manager and Deputy G e n e r a l  Manager are b o t h  t e c h n i c a l l y  qua1 i f i e d  

and seem commit ted  t o  u s i n g  p e r s o n n e l  t r a i n e d  by t h e  P r o j e c t  and 

ts improv ing  t h e  f u n c t i o n i n g  o f  t h e  WDA. N e v e r t h e l e s s ,  there  are 

s t i l l  s e v e r a l  areas of c o n c e r n :  

- The c a p a b i l i t y  o f  t h e  W D A e s  r e g i o n a l  o f f i c e s  t o  
m a i n t a i n  and r e p a i r  t h e  w e l l s  t h a t  have  been  i n -  
s t a l l e d  is m a r g i n a l  a t  b e s t ,  Well m a i n t e n a n c e ,  a s  
opposed  to  equ ipment  m a i n t e n a n c e ,  w a s  not r e a l l y  
a d d r e s s e d  by t h e  C roundwate r  Proj ect , (One manual 
on w e l l  m a i n t e n a n c e  w a s  p roduced and t h e  p r i v a t e  
sector s t u d y  h a s  prcrposed t h e  u s e  o f  c o n t r a c t s  f o r  
w e l l  m a i n t e n a n c e , )  V i l l a g e r s  e x p r e s s e d  a d e s i r e  
n o t  t o  be  d e p e n d e n t  upon t h e  WDA for w e l l  ma in te -  
nance  and a GTZ-sponsored s t u d y  s t a t e d  t h a t  WDA had 
l i t t l e  i n t e r e s t  i n  m a t n t e n a n c e ,  

One a s p e c t  o f  t h e  Groundwater  P r o j e c t  t h a t  h a s  not 
been  ment ioned  so f a r ,  b u t  which t h e  E v a l u a t i o n  
Team f i n d s  most worrisome, is t h a t  t h e  p r a c t i c e  o f  
c o n s t r u c t i n g  r e f  a t  i v e l y  l a r g e  w e l l s  w i t h  power 
d r i v e n  pumps t h a t  p r o d u c e  p e r h a p s  11.5 cu.rn/hour, 
h a s  had a s i g n i f i c a n t  e f f e "  t p a  s e t t l e m e n t  pat- 
t e r n s ,  P e o p l e  have  t e n d e d  to  move closer t o  the 
w e l l s  and have  added to t h e  p o p u l a t i o n  o f  e x i s t i n g  
v i l l a g e s  ( s u c h  p o p u l a t i o n  d a t a  a s  L B P I  h a s  managed 
t o  o b t a i n ,  i n d i c a t e  i n c r e a s e s  o f  5 to 2 1  p e r c e n t  i n  
t h e  p o p u l a t i o n  o f  communi t i e s  where w e l l s  are Zo- 
c a t e d ,  w i t h i n  12-24 months  a f t e r  w e l l s  a* kn- 
s t a l l e d )  or e s t a b l i s h e d  new v i l l a g e s  near t h e  
w e l l s ,  The p r a c t i c e ,  t h e r e f o r e ,  carries r e l a t i v e l y  
h i g h  r i s k s  o f  s e v e r e  d i s l o c a t i o n  i f  a w e l l  s h o u l d  
f a i f  f o r  any  r e a s o n .  A l o w e r - r i s k  a l t e r n a t i v e  
would b e  t h e  d r i l l i n g  of a l a r g e r  number o f  w e l l s  
w i t h  l o w  p r o d u c t i o n  rates, m o s t  of which would 
p r o b a b l y  have  hand pumps, 

- The f a c t  t h a t  v i l l a g e r s  m ~ s t  pay for water, w h i l e  
v i r t u a b l y  none of t h e  money c o l l e c t e d  remains i n  
t h e  community and no  one  seems to k n ~ w  j u s t  where 
it g o e s ,  w i l l  c o n t i n u e  to  have  a v e r y  c o r r o s i v e  
e f f e c t  upon r e l a t i o n s h i p s  be tween  t h e  WDA and the 
local r e s i d e n t s .  A much b e t t e r  a c c o u n t i n g  n e e d s  to 
b e  g i v e n  to v i l l a g e r s  and t h e i r  r e p r e s e n t a t i v e s .  
B e t t e r  y e t ,  would be t o  have  t h e  local c o r n u n i t y  
r e t a i n  a l l  receipts from w a t e r  sales, from which 
t h e y  would pay  for f u e l  and r e p a i r s , p l u s  a f i x e d  



a n n u a l  amount f o r  a m o r t i z a t i o n  o f  t h e  w e l l  and 
c i v i l  works,  ( T h i s  f i x e d  amount- would have to  be 
based upon someth ing  o t h e r  t h a n  t h e  e x t r a o r d i n a r i l y  
h i g h  cost o f  t h e  P r o j e c t  w e l l s  1 , 

- The a b i l i t y  o f  t h e  WDA to  c o n t i n u e  t o  m a i n t a i n  
equ ipment  and v e h i c l e s  o b t a i n e d  under  t h e  Pro j ect , 
o n c e  t h e  p r e s e n t  s t o c k s  o f  s p a r e  par ts  are ex- 
h a u s t e d  or major u n i t s ,  s u c h  as t r a n s m i s s i o n s ,  
s t a r t  to  go, is a l a r g e  q u e s t i o n  mark , 

- Whether  t h e  WDA r e c o g n i z e s  t h e  i m p o r t a n c e  o f ,  and 
h a s  a s u s t a i n e d  i n t e r e s t  i n ;  m a i n t a i n i n g  a n  ade-  
q u a t e  d a t a  base- -cover ing  soc ioeconomic  d a t a ,  
g e o h y d r o l o g i c a l  d a t a  and a~;;pment i n v e n t o r i e s - - f o r  
t h e  p u r p o s e  ole p l a n n i n g ,  b u d g e t i n g  and s c h e d u l  i n g  
f u t u r e  w a t e r  r e s o u r c e  deve lopment  a c t i v i t i e s  is n o t  
known, Many of t h e  d a t a  o b t a i n e d  in t h e  c o u r s e  o f  
t h e  Groundwater  P r o j e c t  are st i l l  i n  t h e  form o f  
rough n o t e s ,  which have  n o t  y e t  been i n c o r p o r a t e d  
i n t o  a permanent  d a t a  b a s e  or s y s t e m  ef f i l e s ,  I f  
t r a i n e d  p e r s o n n e l  are n o t  made a v a i l a b l e  f o r  t h e  
work o f  t a b u l a t i n g  and  s t o r i n g  t h e s e  d a t a  ( e i t h e r  
a s  a p a r t  of t h e  UNDP/FAO e f f o r t  or o u t s i d e  of i t )  
t h e y  w i l l ,  f o r  t h e  m o s t  p a r t ,  be los t .  

Two sets of recommendat ions  are made: t h e  first set re- 

f e r s  t o  what m i g h t  be done  d i f f e r e n t l y  f o r  f u t u r e  p r o j e c t s  t h a t  

are s imi l a r  i n  n a t u r e  to  t h e  Groundwater  P r o j e c t ;  t h e  second  set 

are  s p e c i f i c  r e c o r n e n d a t i o n s  r e g a r d i n g  fol low-on work in Soma1 i a  

t o  asslmre t h a t  t h e   benefit.^ of t h e  Groundwater  P r o j e c t  will n o t  

be los t .  

Recornmendat i o n s  Regard ing  F u t u r e  
I m p l e m e n t a t i o n  o f  s imilar  P r o j e c t s  

1. The d e s i g n  o f  s imi la r  projects i n  t h e  f u t u r e  should more 

d e e p l y  i n v o l v e  long- te rm A I D  p e o p l e ,  f a m i l i a r  w i t h  spe- 

c i f i c  c o n d i t i o n s  i n  t h e  h o s t  c o u n t r y  and aware o f  t h e  

l a r g e r  f ramework,  as a s u p p o r t  t o  any s h o r t - t e r m  con- 

s u l t a n t s  r e t a i n e d  t o  p r e p a r e  the  PP and p r o c u r e m e n t  



documents ,  I n  t h e  c a s e  o f  t h e  Somal i  Groundwater  Pro-  

ject, it p r o b a b l y  would h a v e  been  w i s e  t o  have  had a 
d i r e c t - h i r e  a d v i s o r ,  w i t h  a background i n  w e l l - d r i l l i n g  

t e c h n i q u e s ,  equ ipment  and water r e s o u r c e s  d e v e l o p m e n t ,  

working w i t h  WDA f o r  a b o u t  a y e a r ,  Such a p e r s o n  would 

have  had t h e  t i m e  to  f i n d  o u t  t h e  a c t u a l  c o n d i t i o n  of 

t h e  WDA's  equ ipment  and a s s e s s  t h e  real p r i o r i t i e s  o f  

t h e  W D A 8 s  fo rmer  management, T h e s e  a r e  t h i n g s  t h a t  a 

s h o r t - t e r m  e ~ n s u l t a n t  or a PSC s i m p l y  c o u l d  n o t  d o ,  

It would make s e n s e  i n  t h e  f u t u r e  to work more c l o s e l y  

w i t h  o t h e r  d o n o r s  i n  o r d e r  "L s p e c i f i c a l l y  a d d r e s s  the 

d u a l  p rob lems  o f  n o n - s t a n d a r d i z a t i o n  and equ ipment  t h a t  

c a n n o t  be m a i n t a i n e d  w i t h i n  a c o u n t r y  s u c h  as Somalia, 

For w e l l - d r i l l i n g  e q u i p m e n t ,  t h e  U.S, is t h e  m o s t  appro-  

p r i a t e  s o u r c e ,  and s t a n d a r d i z a t i o n  upon t h e  equ ipment  of 

t w o  t o  t h r e e  U,S, m a n u f a c t u r e r s  makes s e n s e ,  For  sup -  

port v e h i c l e s ,  however,  it would h a v e  been  f a r  ba t t e r  to  

h a v e  p e r m i t t e d  s t a n d a r d i z a t i o n  upon J a p a n e s e  or I t a l i a n  

v e h i c l e s  s imi la r  to  t h o s e  a l r e a d y  w i d e l y  used, Of ne- 

c e s s i t y ,  t h e s e  would have  to  be funded by m u l t i - l a t e r a l  

d o n o r  a g e n c i e s  or b i - la tera l  p r o w a r n s  of o t h e r  coun- 

tries. 

An a l t e r n a t i v e  m i g h t  be to  r e q u i r e  U . S ,  bidders  to 
e s t a b l i s h  a n  i n - c o u n t r y  m a i n t e n a n c e  c a p a b i l i t y ,  T h i s  

may, however ,  m e r e l y  r e s u l t  i n  a set of u n r e s p o n s i v e  

b i d s  or r e q u e s t s  f o r  w a i v e r s ,  

3 -  F u t u r e  g r o u n d w a t e r  p r o j e c t  d e s i g n s  s h o u l d  c o n s i d e r  n o t  

o n l y  q u a n t i t a t i v e  n e e d s  and a ' g roundwate r  d e v e l o p a e n t  

programw to  s a t i s f y  t h o s e  q u a n t i t a t i v e  needs but alsc, 

a s  a part  o f  t h e  d e s i g n  compare a l t e r n a t i v e  a p p r o s a h e s  

to  w e l l  d r i l l i n g  i n  terms oE project o b j e c t i v e s ,  t h e  

t y p e s  of equ ipment  best s u i t e d  to  e a c h  approach and the 

impact of e a c h  a p p r o a c h  on s e t t l e m e n t  p a t t e r n s ,  future 



maintenance needs and organizational structure. Outline 

procurement specifications should be a product of this 

process. Als~, the project design should explicitly 

consider what to do in cases where groundwater of suit- 

able quality can't be found and, later, the prsjeck 

should retain the exploitat lon of al ternative ssur.ces as 

a major element. - 

4. Future project designs might include guidance to a mis- 

sion on w h a t  courses of action are possible when a 

clearly untcooperatiae approach is adopted by a recipient 

agency, yet where there may be political considerations 

involved, In the case of the Groundwater Project, there 

were numerous occasions vhen the work was delayed by 

problems of supplies (some that were beyond the c o n t ~ o l  

of the WDA and others that weren't) or when key staff 

was not made available for agreed assignments. Actions 

appropriate to the circumstances should have been taken 

but may not have been in the absence of clear guide- -.- .. . 
Pines. 

5 -  The idea of involving individual communities in the 

development and operation of wells should be inc luded in 

all future rural groundwater development projects , 

Indeed, t h e  concept should be incorporated into t h e  

project design from the outset and the eontractor di- 

rected to explore the alternative of Pocah controP and 

operation of w e l l s  and w h a t  it would require in the way 

sf centralized support functions. 



Recommendations or Follow-on A c t i o n s  
f o r  t h e  S o m a l i  Groundwater  P r o j e c t  

1. Make f u r t h e r  a s s i s t a n c e  to  t h e  WDA c o n t i n g e n t  upon 

r e g u l a r i z i n g  t h e  f l o w  of  f u n d s  from sa les  o f  water i n  

t h e  r u r a l  communi t ies  and p r o v i d i n g  some a c c o u n t i n g  for 

t h e s e  f u n d s ,  One p o s s i b l e  model is t h e  system d e v e l o p e d  

a l r e a d y ,  t h r o u g h  GTZ, f o r  s m a l l  u r b a n  w a t e r  sys tems ;  

a n o t h e r  would be t o  u s e  t h e  a p p r q a c h  s u g g e s t e d  i n  t h e  

p r i o r  s e c t i o n  on  c o n c l  u s i o n k .  

2.  G i v e  s e r i o u s  c o n s i d e r a t i o n  to  a p rogram for r e h a b i l i t a t -  

i n g  t h e  o p e r a t i n g  rigs of t h e  WDA and p r o v i d i n g  c o n t i n -  

ued s u p p o r t  f o r  m a i n t e n a n c e  o f  t h e  new TH-60 r i g s  and 

GMC s u p p o r t  v e h i c l e s .  A l s o ,  s p e a k  w i t h  o t h e r  d o n o r s  

a b o u t  a  p o s s i b l e  program f o r  t h e  m a i n t e n a n c e  o f  o t h e r  

s u p p o r t  v e h i c l e s ,  so t h a t  a b a l a n c e d  f l e e t  r e s u l t s .  

3,  Work w i t h  t h e  WDA's new managers  to d e v e l o p  a modes t  

program s f  s u p p o r t  f o r  t h e  WDA P l a n n i n g  U n i t .  The pro- 

gram would be  r e s p o n s i v e  t o  t h e  e x p r e s s e d  n e e d s  of t h e  

WDA b u t  would also i n v o l v e  a clear set of r e c i p r o c a l  

o b l i g a t i o n s ,  One of t h e  P l a n n i n g  U n i t 8 s  i n i t i a l  t a s k s  

would b e  to work w i t h  t h e  N a t i o n a l  Water Data C e n t e r  t o  

e n s u r e  t h a t  da t a  from t h e  Groundwater P r o j e c t  is e i t h e r  

p r o p e r l y  e n t e r e d  i n t o  t h e  c o m p u t e r i z e d  data base for the 

WDA or p l a c e d  i n  pe rmanen t  f i l e s  where t h e y  are e a s i l y  

r e t r i e v e d .  

The work ~f t h e  WDA P l a n n i n g  U n i t  should yo beyond 

e q u i p m e n t  s c h e d u l i n g ,  t h e  later m o n i t ~ r i n g  and e v a l u a -  

t i o n  o f  w e l l - d r i l l i n g  p rograms  and p o l i c y  s t u d i e s ;  it 

s h o u l d  also i n c l u d e  p l a n n i n g  f o r  c a p i t a l  b u d g e t i n g  and 

n e c e s s a r y  i n p u t s  t o  t h e  M i n i s t r y  of P l a n n i n g .  



4 ,  Modify t h e  p roposed  t e c h n i c a l  a s s i s t a n c e  program f o r  

p r i v a t e  sector p a r t i c i p a t i o n  i n  water r e s o u r c e  d e v e l o p -  

ment so t h a t  it is c o n s i s t e n t  w i t h  what t h e  new managers  

of t h e  WDA p e r c e i v e  t o  be t h e  real  n e e d s  o f  t h e  Asency 

and scale i t  down so t h a t  t h e  e f f o r t  is p r o p o r t i o n a l  t o  

t h e  i n t e r e s t  t h e  WDA shows i n  t h e  w h o l e  c o n c e p t  of 

p r i v a t i z a t i o n ,  T h e r e  may be  a need t o  go slow?-,. until 

it is  clear t h a t  r e c e n t l y  t r a i n e d  d r i l l e r s  and others  

w o n ' t  be d i s p l a c e d  ( t h e y  may leave o f  t h e i r  own v o l i t i o n  

i n  o r d e r  t o  s e c u r e  b e t t e r - p a y i n g  j o b s )  and t h e  s t a f f  o f  

t h e  WDA h a v e  a much better i d e a  of what role the Agency 

w i l l  p l a y  as  it moves away from d i r e c t  d r i l l i n g  a c t i v i -  

t ies .  

5. Whether it is done  d i r e c t l y  or t h r o u g h  PocaP c o n t r a c -  

tors ,  move ahead w i t h  a program o f  s u p p o S  for w e l l  

r r ia intenance ( d e p e n d i n g  upon f u n d s  a v a i l a b i l  ity , t h i s  may 

b e  l i n k e d  t o  a program o f  w e l l  s u r v e y s  and well reha- 

b i l i t a t i o n ,  a s  p roposed  by LBII), 

6. F i n a l l y ,  no matter what p rograms  are f i n a l l y  a d o p t e d ,  

U S A I D  s h o u l d  m a i n t a i n  a d i a l o g u e  w i t h  t h e  WDA and also 

m a i n t a i n  c o n t a c t s  w i t h  o t h e r  d o n o r  a g e n c i e s  t h a t  h a v e  

been  r e n d e r i n g  a s s i s t a n c e  to  the WDA, 



APPENDIX A 

GEBHYDROLOGICAE ISSUES 

Geology o f  t h e  A r e a  

S o m a l i a ,  as a whole ,  f o r m s  a  k i n d  o f  p l a t e a u  s l o p i n g  

down t o w a r d s  t h e  ~ n d i a n  Ocean i n  a NW-SW d i r e c t i o n .  The a l t i t u d e  

a l o n g  t h e  s o u t h e r n  f r o n t i e r s  r a n g e s  from 3Q0 to  500 metres. A n  

a rc  o f  m o u n t a i n s  ( t h e  Ougai  and t h e  M e d j o u r t i n e  Ranges)  b o r d e r s  

t h e  G u l f  s f  Aden, w i t h  p e a k s  be tween  1,700* and 2,200 metres. 

The t w o  major r i v e r s ,  t h e  S h a b e l l e  and t h e  JuBba,  rise 

i n  t h e  Harar p l a t e a u  o f  E t h i o p i a  and cross t h e  s o u t h e r n  par t  o f  

Somalia. T h e i r  c o u r s e  d i s a p p e a r s  i n  a sort  o f  i n l a n d  d e l t a ,  a n  

e l o n g a t e d  p l a y a  5 to  40  km from t h e  coast, 

The basement  r o c k  u n i t s  are p r e d o m i n a n t l y  g n e i s s  and 

s c h i s t  w i t h  g r a n o d i o r i t e  i n t r u s i o n s .  They c r o p  out a t  the l a n d  

s u r f a c e  i n  t h e  m o u n t a i n s  i n  t h e  n o r t h e r n  p a r t  o f  t h e  c o u n t r y  and 

i n  t h e  l o c a l i t y  of Bur Akaba i n  t h e  Bay Region ( o n e  of t h e  t w o  

p r o j e c t  areas be tween  t h e  S h a b e l l e  and t h e  J u b b a  Rivers. North- 

w e s t  o f  t h i s  basement  complex is a l i m e s t o n e  p l a t e a u  that is pa r t  

o f  a m a r i n e  J u r a s s i c  t r e n c h  t h a t  e x t e n d s  i n t o  n o r t h e a s t  Kenya. 

The c e n t r a l  par t  of t h e  c o u n t r y  is o c c u p i e d  by a  s y n c l i n e  com- 

p r i s e d  o f  J u r a s s i c  g y p s i f e r o u s  s a n d s t o n e ,  oo l i t i c  l i m e s t o n e  and 

s h a l y  l i m e s t o n e ,  S a n d s t o n e s  c o m p a r a b l e  to  t h e  circurn-Nubian 

S h i e l d  S a n d s t o n e s  w e r e  d e p o s i t e d  d u r i n g  t h e  Lower  Creta- 

c e o u s ,  f o l l o w e d  by C r e t a c e o u s  marl and l i m e s t o n e  o f  m a r i n e  or i-  

g i n .  T h e s e  were f o l l o w e d  c o n f o r m a b l y  by  Eocene l i m e s t o n e .  

I n  t h e  Bay Region,  t h e  l i m e s t o n e  p l a t e a u ,  w e s t  of t h e  

Baidoa e s c a r p m e n t ,  is a major z o n e  of g round  w a t e r  r e c h a r g e .  

F o l l o w i n g  r e c h a r g e ,  t h e  g r o u n d  water appears to  move p r i m a r i l y  t o  

t h e  n o r t h w e s t  and  t h e  s o u t h e a s t ,  Water moving t o  t h e  n o r t h w e s t  

p r o b a b l y  d i s c h a r g e s  i n  t h e  v i c i n i t y  of the J u b b a  River, Water 

m i g r a t i n g  t o  t h e  s o u t h e a s t  h a s  no known d i s c h a r g e  zone ,  u n l e s s  

t h e r e  is a major f a u l t  zone  s e p a r a t i n g  t h e  s e d i m e n t a r y  r o c k  from 

the P r e c a m b r i a n  Bur Akaba r e g i o n  which a lso  acts  as  a major eon- 

d u i t  f o r  g round  water movement away from t h e  area. 



~ Ground w a t e r  q u a l i t y  i n  t h e  Bay Region is best r n  the 

v i c i n i t y  o f  t h e  r e c h a r g e  zone  b u t  d e t e r i o r a t e s  i n  t h e  d i r e c t i o n  

o f  g round  water movement b e c a u k e  o f  e v a p o t r a n s p i r a t i o n  from t h e  

water t a b l e .  Thus ,  p o o r e r  q u a l i t y  water c a n  be e x p e c t e d  a s  t h e  

J u b b a  r i v e r  is approached  and a s  t h e  Bur Akaba a r e a  is ap- 

p r o a c h e d ,  I n  t h e  Bur Akaba area i t s e l f ,  g round water p r i m a r i l y  

o c c u r s  i n  broad  s a n d - f i l l e d  p a l e o - d r a i n a g e  c h a n n e l s  as  w e l l  as  i n  

f r a c t u r e s  w i t h i n  t h e  basement  r o c k .  

The C e n t r a l  Range lands  area from t h e  ~ h a b e l l i  R i v e r  i n  

t h e  t h e  s o u t h w e s t  t o  t h e  Nogal V a l l e y  i n  the n o r t h e a s t  c o n s i s t s  

m a i n l y  o f  a q u i f e r s  i n  s a n d s t o n e ,  l i m e s t o n e ,  and gypsum-anhydr i te ,  

A q u i f e r s  i n  u n c o n s o l i d a t e d  mater ia l  are o f  local s i g n i f i c a n c e ,  a s  

i n  t h e  dune  b e l t  a l o n g  t h e  coast o f  t h e  I n d i a n  Ocean and a l l u v i u m  

i n  d r y  r i v e r  b e d s ,  

N o  p e r e n n i a l  s u r f a c e  d r a i n a g e  o c c u r s  n o r t h e a s t  o f  t h e  

S h a b e l l e  R i v e r .  Numerous w a d i s ,  however ,  show t h a t  t h e  c e n t r a l  

R a n g e l a n d s  a r e a  is  p a r t  o f  a  d r a i n a g e  s y s t e m  w i t h  f l o w  d i r e c t e d  

s o u t h e a s t w a r d .  The l o w  p r e c i p i t a t i o n  o f  t h e  a r e a ,  r a n g i n g  from 

100  mm/yr i n  t h e  n o r t h  to  a b o u t  200 mrn/yr i n  t h e  s o u t h ,  may p a r -  

t i a l l y  i n f i l t r a t e  t h e  k a r s t i f i e d .  l i m e s t o n e  and gypsum a n h y d r i t e s .  

Groundwater  f l o w  n e a r  t h e  s u r f a c e  f o l l o w s  the s o u t h e a s t  d i r e c -  

t i o n ,  A d e e p e r  l a r g e - s c a l e  r e g i o n a l  g r o u n d w a t e r  f l o w  o c c u r s  from 

r e c h a r g e  a r e a s  i n  t h e  Ogaden desert. T h i s  c o n f i n e d  a q u i f e r  h a s  

s t a t i c  w a t e r  l e v e l s  o f  100  to 1 5 0  meters below t h e  s u r f a c e  along 

t h e  b o r d e r  of E t h i o p i a  and Somalia, and  is presumed to b e  p r e s e n t  

i n  t h e  a r e a  s o u t h e a s t  of C e e l  Bur.  

The u p p e r  w a t e r - t a b l e  a q u i f e r  s y s t e m s  show a direct re- 

l a t i o n  t o  t h e  c h e m i c a l  c o m p o s i t i o n  of t h e  o u t c r o p s  and are high ly  

m i n e r a l i z e d .  Groundwater  from t h e  d e e p e r  a q u i f e r ,  p r o b a b l y  con- 

s i s t i n g  of t h e  Auradu L imes tone ,  is o f  l o w e r  m i n e r a l i z a t i o n  and 

is c h a r a c t e r i s t i c a l l y  u n d e r s a t u r a t e d  i n  s u l f a t e s ,  The coastal  

d u n e  b e l t  h a s  g r o u n d w a t e r  o f  h i g h  sodium c o n t e n t  which r a p i d l y  

d i m i n i s h e s  i n  c o n c e n t r a t i o n  i n l a n d ,  



GEOLOGICAL STUDIES 

G e o l o g i c a l  knowledge o f  S o m a l i a  is e x t e n s i v e ,  Much o f  

t h e  g e o l o g y  o f  S o m a l i a  is known t h r o u g h  s t u d i e s  c a r r i e d  o u t  by 

t h e  B r i t i s h  i n  n o r t h e r n  Somalia and t h e  I t a l i a n s  i n  t h e  s o u t h e r n  

p a r t  o f  t h e  c o u n t r y ,  I n  a d d i t i o n ,  f rom 1 9 4 9  t h r o u g h  1 9 7 9 ,  e x t e n -  

s i v e  g e o l o g i c a l  s t u d i e s  were c a r r i e d  o u t  by o i l  companies .  These  

s t u d i e s  i n c l u d e d  e x t e n s i v e  seismic g e o p h y s i c a l  s u r v e y s ,  A t o t a l  

o f  5 1  o i l  e x p l o r a t i o n  h o l e s  were d r i l l e d  d u r i n g  t h i s  p e r i o d  of 

tihe. The a r e a s  s e l e c t e d  f o r  e x p l o r a t i o n  d r i l l i n g  w e r e  i n  t h e  

n o r t h e r n  coastal  b a s i n  b o r d e r i n g  t h e  G u l f  *of  Aden, t h e  Somal ia  

I n d i a n  Ocean coastal b a s i n  and t h e  Mandera Trough ,  which p r o b a b l y  

e x t e n d s  i n t o  n e i g h b o r i n g  E t h i o p i a  and Kenya. 

From 1 9 7 8  t h r o u g h  1 9 8 4 ,  ~ t l a n t i e  R i c h f i e l d  c a r r i e d  o u t  

o i l  e x p l o r a t i o n  a c t i v i t i e s  i n  an  on-shore  b l o c k  o f  l a n d  i n  een- 

t r a l  S o m a l i a  and d r i l l e d  t h r e e  w i l d c a t  w e l l s .  A t  p r e s e n t ,  Elf 

A q u i t a i n e  h a s  a 3,340 s q u a r e  k i l o m e t r e  o f f s h o r e  p e r m i t  n o r t h  of 

Nogadishu.  L a s t  y e a r  E s s o  won e i g h t  o f f s h o r e  b l o c k s ,  c o v e r i n g  

- '48,000 s q u a r e  k i l o m e t r e s  a l o n g  t h e  c e n t r a l  s o u t h e r n  coast n e a r  

t h e  Bur Akaba u p l i f t ,  A l l  o f  t h i s  i n t e n s e  o i l  e x p l o r a t i o n  a c t i v -  

i t y  h a s  g e n e r a t e d  a s i g n i f i c a n t  amount of i n f o r m a t i o n  which is 

d i r e c t l y  a p p l i c a b l e  t o  ground water e x p l o r a t i o n ,  

PRIOR TECHNICAL ASSISTANCE 

A s i g n i f i c a n t  amount o f  t e c h n i c a l  a s s i s t a n c e  has  been 

p r o v i d e d  to  S o m a l i  c i t i z e n s  t h r o u g h  b i l a t e r a l  and m u l t i l a t e r a l  

a s s i s t a n c e  p r o j e c t s ,  o i l  and g a s  e x p l o r a t i o n ,  and t h r o u g h  o t h e r  

p r i v a t e  companies .  I n  t h e  e a r l y  l 9 7 O S s ,  t h e  Food and A g r i c u l -  

t u r a l  O r g a n i z a t i o n  of the U n i t e d  N a t i o n s  p r o v i d e d  t e c h n i c a l  as- 

s i s t a n c e  i n  g round  water deve lopment  as  part  o f  a g r i c u l t u r a l  

p r o j  ects.  U S A I D  p r o v i d e d  t e c h n i c a l  a s s i s t a n c e  i n  t h e  t r a i n i n g  of 

d r i l l i n g  t e c h n i c i a n s  f o r  t h e  water s u p p l y  o f  Mogadishu. A l s o ,  

t h e  S o v i e t  Union p r o v i d e d  t e c h n i c a l  a s s i s t a n c e .  I n  f a c t ,  many 

S o m a l i s  have  r e c e i v e d  t e c h n i c a l  d e g r e e s  f rom S o v i e t  U n i v e r s i t i e s  

and  s p e a k  R u s s i a n  r a t h e r  b e t t e r  t h a n  E n g l i s h .  T e c h n i c a l  assis- 

t a n c e  w a s  a lso p r o v i d e d  by o i l  compan ies  who employed l o c a l  work- 

ers more r e c e n t l y  by t h e  D a n i s h  c o n t r a c t o r  PXBL Q S o n s  who 



c o n s t r u c t e d  26 p r o d u c t i o n  w e l l s  f o r  t h e  Mogadishu Water S u p p l y  

Sys tem u n d e r  IBRD C o n t r a c t  Number 4.  

A U n i t e d  N a t i o n s  p r o j e c t  on  min ing  and g r o u n d w a t e r  un- 

d e r t a k e n  i n  the l a t e  1 9 6 0 1 s ,  c o v e r e d  t h e  E l  Bur  and Kismayo ar- 

e a s .  The second  p h a s e  s f  t h e  p r o j e c t ,  u n d e r t a k e n  i n  l a t e  1969, 

p r o v i d e d  f o r  t h e  o r g a n i z a t i o n  o f  a h y d r o g e o l o g i c a l  s e c t i o n  within 

t h e  MAR, p r e p a r a t i o n  o f  h y d r o g e o l o g i c a l  mapping,  a p r e l i m i n a r y  

i n v e n t o r y  of g round-wate r  r e s o u r c e s  and d e t a i l e d  i n v e s t i g a t i o n s  

i n  s e l e c t e d  zones .  

WATER DEVELOPMENT ADMINISTRATION EQUIPMENT 

A t  t h e  t i m e  t h e  Comprehens ive  Groundwate r  Development  

P r o j e c t  w a s  p l a n n e d ,  t h e  Water D e v e l ~ p m e n t  A d m i n i s t r a t i o n  (WDA) 

owned and o p e r a t e d  a b o u t  28 d i f f e r e n t  p i e c e s  o f  d r i l l i n g  e q u i p -  

ment  i n c l u d i n g  e i t h e r  1 or 4 I n g e r s o l l  Rand r i g s ,  5 S p e e d s t a r  

r i g s  and 4 F a i l i n g  r i g s ,  a l l  o f  American m a n u f a c t u r e .  S p e e d s t a r  

w a s  made by a d i v i s i o n  of Koehr ing  C o ,  t h a t  w a s  sold and went o u t  

of b u s i n e s s  i n  1985. S p a r e  p a r t s  may s t i l l  be a v a i l a b l e  from 

l i q u i d a t o r s ,  however ,  T a b l e  1 is a list of a l l  t h e  drilling rigs 

owned by t h e  WDA a s  o f  March 1986.  

WDA is an  e a r n e r  o f  foreign e x c h a n g e  f o r  the Somali 

government .  I t  a p p a r e n t l y  a c c o m p l i s h e s  t h i s  f u n c t i o n  i n  t w o  

ways: (1) I t  leases its equ ipment  f o r  h a r d  c u r r e n c y  to f o r e i g n  

funded  p r o j e c t s  ( a t  p r e s e n t ,  a BOMAG 750 d r i l l i n g  rig is o n  lease 

to  Wild D r i l l i n g  Company of Mogadishu.) ;  and  ( 2 )  it se l ls  its 

mater ia ls  and stores f o r  h a r d  c u r r e n c y  to a n y  b u y e r s  and many 

local  c o n t r a c t o r s  r e l y  upon WDA f o r  c a s i n g  and o t h e r  s u p p l i e s .  

WDA is  able  t o  a c c o m p l i s h  t h i s  b e c a u s e  its heavy e q u i p -  

ment  and mater ials  are s u p p l i e d  by d o n o r  c ~ u n t r i e s ,  Having ob- 

t a i n e d  equ ipment  and materials o n  c o n c e s s i o n a r y  terms or t h r o u g h  

g r a n t s ,  and with o n l y  a r u d i m e n t a r y  i n v e n t o r y  of s u p p l i e s ,  the 

WDA c a n  d i s p o s e  of it f o r  h a r d  c u r r e n c y  or f o r  a n  e q u i v a l e n t  

S o m a l i  S h i l l i n g  p r i c e .  



TABLE 1 

WDA DRILLING R I G S  
( Excluding P r o j e c t  R i g s )  

Make and Mode? Bought O r i g i n  S e r i a l  L o c a t i o n  C o n d i t i o n  

I n g e r ~ ~ o l l - R a n d  
Inge r so l l -Rand  
Inge r so l l -Rand  
Inge r so l l -Rand  
S p e e d s t a r  ( R o t a r y )  
S p e e d s t a r  ( R o t a r y )  
S p e e d s t a r  ( R o t a r y )  
S p e e d s t a r  ( R o t a r y )  
S p e e d s t a r  ( R o t a r y )  
F a i l i n g  JED-A 
F a i l i n g  JED-A 
F a i l i n g  F1500 
F a i l i n g  F2500 

U r n  3 
URB 3 
URB 3 
URB 3 
Bomag 
Bomag 
Dando 
Dando 
Dando 

AM ( R o t a r y )  
AM ( R o t a r y )  
AM ( R o t a r y )  
AM ( R o t a r y )  

750 
( C a b l e  T o o l )  
(Cab l e  T o o l )  
( C a b l e  T o o l )  

USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
US A 
USA 
USA 
us a 
US A 

USSR RX/2 
USSR - RX/4 
USSR RX/38' 
USSR aXJ4O 
W - G e r .  RD/25 
W , G e r m  RXR/48 
U - K m  FtD/27B 
FJ-K m / 2 9  
U - K O  RD/31 

S a l a h l e y  ~ n k *  
Burco ~ n k *  
Cada K i b i r  Unk* 
Muuri Out of Serwi 
Banad i r  Unk 
Lasconod Unk 
Kismayo Ope rab l e  
Afgoye O p e r a b l e  
Dh,/Mareeb O p e r a b l e  
Banad i r  Operable 

? Out  of S e r v i  
? Old 

Hagadishu Old.  Needs 
new carrier 

HI i dda  Lacks  spares 
Galkayo Lacks spares 
(Bodqod Lacks  spares 
Mora Ar.i  Lacks  spares 
Cambar sare O p e r a b l e  
Leased to Wild Drilling Co, 
B m  B a w o  Urik 
Lasconod Unk 
Mashruea O p e r a b l e  

( P l u s  another 6 rigs of U-S., British or S o v i e t  origin shown 
a s  b e i n g  i n  poor c o n d i t i o n )  

* These  are r e c e n t  a c q u i s i t i o n s  and t h e r e  is t h e  p o s s i b i l i t y  that 
t h e y  cou ld  b e  t h e  Groundwater  P r o j e c t  r i g s ,  They are shown, 
however,  with Ben2 or Toyata carriers and their l o c a t i o n s  do 
n o t  a g r e e  w i t h  t h e  known l o c a t i o n s  o f  t h e  project r i g s .  

 hi his is t h e  y e a r  r i g  w a s  bought ,  F a i l i n g  C o g s  r e c o r d s  show 
sh ipmen t  d a t e s  of 1960 and 1954,  r e s p e c t i v e l y -  
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F o l l o w i n g  c o m p l e t i o n  o f  t h e  Groundwate r  P r o j  ect and the 

a s s u m p t i o n  by t h e  WDA o f  to ta l  c o n t r o l  o v e r  p r o j e c t  s u p p l i e s ,  it 

is l i k e l y  t h a t  some o f  t h e s e  s u p p l i e s  may f i n d  t h e i r  way to o t h e r  

d r i l l e r s  i n  c o u n t r y .  T h i s  is n o t  a l t o g e t h e r  u n d e s i r a b l e  b e c a u s e  

i t  c o n t r i b u t e s  t o  t h e  p r i v a t i z a t i o n  o f  t h e  water w e l l  d r i l l i n g  

i n d u s t r y  i n  a v e r y  p r a c t i c a l  and v e r y  s i m p l e  manner w i t h o u t  t h e  

i n t r o d u c t i o n  o f  t h r e e  l a y e r s  o f  b u r e a u c r a c y  as p r c p o s e d  by t h e  

LBPI s t u d y  on  t h e  p r i v i t i z a t i o n  o f  t h e  Somal i  water w e l l  d r i l l i n g  

i n d u s t r y ,  

I n  s p i t e  o f  t h e  WDA" role as a n ' e a r n e r  o f  f o r e i g n  e x -  

change ,  t h e  Agency is o f t e n  c r i p p l e d  by t h e  l a c k  o f  f o r e i g n  ex- 

c h a n g e  f o r  t h e  p u r c h a s e  o f  n e c e s s a r y  spare parts f o r  r i g s ,  heavy  

equ ipment  and  v e h i c l e s  and w e l l  c o n s t r u c t i o n  materials, 

An example o f  t h i s  is a F a i l i n g  2500 Holemaster which 

s i ts  unused i n  f r o n t  o f  t h e  L B I I / W  project o f f i c e ,  The rig re- 

q u i r e s  r e p a i r  and a l s o  a new carrier b u t  it w i l l  g i v e  a n o t h e r  20 - - 
y e a r s  of s e r v i c e ,  The m a n u f a c t u r e r  h a s  c o m p l e t e  manua l s  o n  the 

r i g s  and t h e y  c o u l d  b e  r e h a b i l i t a t e d  i n  a month,  The same is 

l i k e l y  t r u e  w i t h  , t h e  o t h e r  Amer ican- .equipment  w i t h  t h e  p o s s i b l e  
-.I .I - - - - .  

e x c e p t i o n  of t h e  S p e e d s t a r  r i g s  b e c a u s e  the f i r m  is o u t  of b u s i -  

n e s s ,  

O t h e r  d r i l l i n g  equ ipment  e x i s t s  i n  S o m a l i a ,  I n  a d d i t i o n  

to  the equ ipment  owned by t h e  WDA (Table 1) and o t h e r  Government 

e n t i t i e s  t h e r e  w e r e  a b o u t  15 o t h e r  d r i l l i n g  r i g s  i n  Somalia owned 

by p r i v a t e  companies ,  a t  t h e  t i m e  t h e  i n i t i a l  project paper w a s  

p r e p a r e d ,  

P r i v a t e  w e l l  d r i l l e r s  g e n e r a l l y  c a r r y  o u t  project work 

f o r  p r i v a t e  p a r t i e s  and b i l a t e r a l  or m u l t i l a t e r a l  deve lopment  

p r o j e c t s  which h a v e  .a f o r e i g n  e x c h a n g e  component which e n a b l e s  

them to  p u r c h a s e  mater ia ls  and s u p p l i e s ,  I n  s o m e  i n s t a n c e s ,  pri-  

v a t e  c o n t r a c t o r s  u s e  t h e  WDA as a s o u r c e  of equ ipment  a n  s u p p l i e s ,  

A s  l o n g  a s  WDA is p a i d  i n  h a r d  c u r r e n c y ,  t h e y  act as a s u p p l i e r  of 

e q u i p m e n t  and material, Most S o m a l i  d r i l l i n g  c o n t r a c t o r s  p u r c h a s e  

s u p p l i e s  f rom Europe ,  when t i m e  allows, and many of them h a v e  

e x p a t r i a t e  m e c h a n i c s  and d r i l l e r s ,  Wild D r i l l i n g  Company, a West 



German Firm,  is  c u r r e n t l y  l e a s i n g  a SOWAG 750 d r i l l l i n g  u n i t  from 

WDA and h a s  used  it to  c o m p l e t e  4 w e l l s  i n  t h e  J u b b a  and S h a b e l l e  

areas i n  c o n n e c t  i o n  w i t h  a n  3gr i c u l  t u r a l  deve lopment  project- 

A n o t h e r  European  f i r m ,  P IHL & S o n s  o f  Denmark is has been  a c t i v e  

i n  S o m a l i a  s i n c e  1 9 8 0 ,  o p e r a t i n g  t w o  F a i l i n g  r i g s  which thley ae- 

q u i r e d  i n  1982.  BIHL and Sons  carried o u t  C o n t r a c t  Number 4 o n  

t h e  Mogadishu Water S u p p l y  Sys tem,  funded  by t h e  I B m ,  which in -  

v o l v e d  t h e  d r i l l i n g  o f  a b o u t  40 e x p l o r a t o r y  w e l l s  and 26 produc-  
s 

t i o n  w e l l s  e a c h  c a s e d  w i t h  l 0 - i n c h  c a s i n g  to  a d e p t h  o f  a b o u t  210 

metres, PIHL used e x p a t r i a t e  D a n i s h  a n d ' E n g l i s h  d r i l l e r s  and 

m e c h a n i c s  as  w e l l  as Somal i  h e l p e r s  and mechan ics ,  I t  is under-  

s t o o d  t h a t  t h e  P IHL equ ipment  is now s t a c k e d  and for sale ,  

P r i v a t e  Somali or j o i n t  v e n t u r e  d r i l l i n g  compan ies  t h a t  

own equip me^' are l i s t e d  a t  t h e  end o f  t h i s  Appendix.  

NEW EQUIPMENT PROVIDED BY THE PROJECT 

S i n c e  some i n f o r m a t i o n  o n  t h e  equ ipment  ~ w n e d  by WDA w a s  

known p r i o r  t o  t h e  p r o j e c t ,  the e v a l u a t i o n  team b e l i e v e s  that WDA 

would h a v e  been  b e t t e r  s e r v e d  i f  a  c o n t r a c t  w a s  l e t  to  r e b u i l d  a n 3  

r e h a b i l i t a t e  t h e  o l d e r  d r i l l i n g  e q u i p m e n t  and t o  remount t h e  

e q u i p m e n t  o n  new carrier v e h i c l e s ,  wheze n e c e s s a r y ,  I t  is est i -  
mated  t h a t  t h e  cost o f  r e h a b i l i t a t i n g  a d r i l l i n g  rig may be from 

1 5  t o  50 p e r c e n t  o f  t h e  cost o f  a new r i g .  By r e h a b i l i t a t i n g  

e x i s t i n g  e q u i p m e n t ,  f u n d s  would have  been a v a i l a b l e  to p u r c h a s e  

a d d i t i o n a l  e q u i p m e n t  and s u p p l i e s  i f  needed,  

I n g e r s o l l - R a n d  TB-60 W e l l - ~ r i l l i n g  Rigs 

F u r t h e r m o r e ,  poor t e c h n i c a l  a d v i c e  was g i v e n  when the 

I n g e r s o l l  Rand TH-60 r i g  w a s  s e l e c t e d  as the ~ppnropriate rig f o r  

t h e  Groundwate r  P r o j e c t ,  The d e c i s i o n  t o  use 8" c a s i n g  w a s  made 

much ear l ier  and is r e f l e c t e d  i n  t h e  list o f  p r ~ j e c t  equipment 

i n c l u d e d  i n  t h e  PP. E i g h t - i n c h  c a s e d  w e l l s  should h a v e  called for 

a TH-4 r i g  i n s t e a d  o f  t h e  TH-60 r i g s ,  if air-hammer or a i r - r o t a r y  

I n g e r s o l l  Rand Equipment  w a s  t o  b e  p u r c h a s e d ,  F a i l u r e  t o  compare 

w e l l  design with equ ipment  s p e c i f i c a t i o n s  l e d  t o  the p u r c h a s e  of 

i n a d e q u a t e  e q u i p m e n t ,  The p e r f o r m a n c e  of t h i s  equ ipment  and t h e  



number o f  w e l l s  d r i l l e d  c a u s e d  t h e  e x p e c t a t i o n s  of t h e  project to 

be s c a l e d  down. T h i s  was p e r h a p s  t h e  m o s t  c r i t ica l  f l a w  i n  t h e  

Groundwate r  P r o j e c t .  The w e l l - d r i l l i n g  e q u i p m e n t  p u r c h a s e d  f o r  

t h e  P r o j e c t  is  c a p a b l e  o f  h i g h  p r o d u c t i o n  rates when d r i . l l i n g  w i t h  

i ts  air-hammer c o n s t r u c t i n g  & i n c h  diameter  b o r e h o l e s  to be 

e q u i p p e d  w i t h  4- inch d i a m e t e r  c a s i n g  (as a r e  m o s t  w e l l s  w i t h  hand 

pumps - 
F u r t h e r  e v i d e n c e  t h a t  s e l e c t i o n  o f  t h e  TB-60 d r i l l i n g  

r i g s  w a s  f a u l t y  h a s  been  p r o v i d e d  by t h e  LBPI/ 'W crews, who showed 

t h a t  a p r o p e r l y  o p e r a t e d  c a b l e  tool d r i i l l n g  r i g  c o u l d  d r i l l  and 

c o m p l e t e  a w e l l  a s  q u i c k l y  as a TH-60 u n d e r  Somal i  c o n d i t i o n s .  

Inasmuch as a c a b l e  tool r i g  costs a b o u t  $90,000,  t h e  p r i c e  of one  

TH-60 c o u l d  h a v e  p u r c h a s e d  5 c a b l e  tool r i g s ,  Even o p e r a t i n g  a t  

t h e i r  normal  slower r a t e ,  t h e  p r o j e c t  would have  had 1 5  c a b l e  tool 

r i g s ,  which r e q u i r e  l i t t l e  materlal s u p p o r t  and less manpower 

and m a i n t e n a n c e  t h a n  t h e  T5-60gs ,  Each would be c a p a b l e  o f ,  s a y ,  

o n e  w e l l  e v e r y  t w o  months--which woald r e s u l t  i n  98 w e l l s  p e r  y e a r ,  

o r  more t h a n  360 w e l l s  f o r  t h e  f o u r  y e a r s  t h e  p r o j e c t  actually had 

equ ipment .  I t  is  a p p a r e n t  t h a t  c a b l e - t o o l  d r i l l i n g  is commonly 

c a r r i e d  o u t  i n  Somalia-and it is a recommendat ion o f  the evalua- 

t i o n  team t h a t  c a b l e  tool d r i l l i n g  be more e x t e n s i v e l y  used ,  One 

o f  t h e  e v a l u a t i o n  team members h a s  made t h e  s a m e  recommendat ion 

some y e a r s  a g o  t o  OFDA f o r  water s u p p l y  i n  Uganda f o l l o w i n g  the 

d e p a r t u r e  o f  Idi Amin. 

L B I I  % p e r s o n n e l ,  t h e  i n t e r i m  project e v a l u a t i o n  team and 

t h e  c u r r e n t  e v a l u a t i o n  team have  a l l  pointed o u t  t h e  u n s u i t a b i l i t y  

of t h e  TH-60 d r i l l i n g  equ ipment  for the project, The current 

e v a l u a t i o n  team rev iewed  t h e  p r o c u r e m e n t  f i l e s  f o r  t h e  d r i l l i n g  

e q u i p m e n t ,  T h i s  f i l e  r e v e a l e d  t h a t  no p a r t i c u l a r  6-quipment w a s  

s p e c i f i e d  o r i g i n a l l y .  S u b s e q u e n t  to t h e  issuance of t e n d e r  docu- 

m e n t s  by a PSC, t h e  t h e n  G e n e r a l  Manager o f  t h e  WDA o r a l l y  commu- 

n i c a t e d  t o  AID t h a t  h e  had d e c i d e d  t h a t  the WDA would s t a n d a r d i z e  

a r o u n d  t h e  TH-68, $42 r e q u e s t e d  that  t h e  t e n d e r  documents  be modi- 

f i e d  so t h a t  t h e  TH-60 c o u l d  q u a l i f y  and w a s  a s k e d  to put t h i s  in 

w r i t i n g ,  which he  l a t e r  d i d ,  C o n s e q u e n t l y ,  a minor  m o d i f i c a t i o n  



w a s  made i n  t h e  t e n d e r  s p e c i f i c a t i o n s  and t h e  b i d s  w e r e  levalsnatcedl 

by a PSC (Chernonics) ,  w i t h  some p a r t i c i p a t i o n  by the G e n e r a l  Man- 

a g e r  o f  the WDA, 

Accord ing  t o  t h e  f i r s t  L B I  I team l e a d e r ,  I n g e r s o l l - R a n d  

made a t  P e a s t  o n e  r e p r e s e n t a t i o n  i n  t h e  form of a m e m o  t h a t  t h e y  

i n t e n d e d  t o  open  up a  d i s t r i b u t o r s h i p  i n  Somal ia  and would be a b l e  

t o  s e r v i c e  t h e  TH-60" and its s u p p o r t i n g  equ ipment .  For w h a t e v e r  

r e a s o n ,  t h i s  n e v e r  happened and the r a t i o n a l e  f o r  t h i s  a p p a r e n t  - 
commitment c a n  o n l y  be s u r m i s e d ,  

The o r d e r  was p l a c e d  w i t h  ~ n g e r s b l l  Rand SA (IRSA] of 

S w i t z e r l a n d ,  which t h e n  p l a c e d  t h e  ~ r d e r  w i t h  I n g e r s o l l  Rand i n  

t h e  U n i t e d  S t a t e s  and c a p t u r e d  any  p r o f i t  on t h e  t r a n s a c t i o n  out- 

side o f  t h e  U n i t e d  S t a t e s ,  PRSA may have  been  a D I S C ;  b u t ,  t h i s  is 

n o t  knawn. I t  is known t h a t  s i n c e  t h e  m i d d l e  o f  9985, I R S A  h a s  

n o t  been  a  f a c t o r  i n  f o r e i g n  o r d e r s  f o r  P n g e r s o l l  Rand e q u i p m e n t ,  

T h i s  is u n d e r s t a n d a b l e  i f  IRSA was a  DISC, s i n c e  t h e  t a x  advan- 

t a g e s  t o  D I S C S ,  were l a r g e l y  removed i n  r e c e n t  t a x  1 e g i s l a t i o n .  

Wind Baron W i n d m i l l s  

The p r o j e c t  s e l e c t e d  v a r i o u s  pumping p l a n t s  for t h e  pro- 

ject, Inasmuch a s  t h e r e  is  n e a r l y  c s n i l i n u o u s  wind i n  Somalia 

d u r i n g  t h e  d r y  months ,  t w o  w i n d m i l l s  were p u r c h a s e d  from Wind 

Baron C o r p o r a t i o n  i n  Ar izona .  I f  they work, w i n d m i l l s  are a de- 

s i r ab l e  s o l u t i o n  t o  the pumping p rob lem b e c a u s e  t h e r e  is no need 

to p u r c h a s e  and t r a n s p o r t  d i e s e l  f u e l .  The major drawback to  

w i n d m i l l s  is t h e  need to  r e p l a c e  l e a t h e r s  i n  t h e  pump periodically 

and t h e  need for  l u b r i c a t i o n  of t h e  moving p a r t s .  It is t o  the 

c r e d i t  o f  t h e  project, t h a t  t h e y  l o o k e d  i n t o  w i n d m i l l s ,  The f i r s t  

Wind Baron w a s  set u p  a t  t h e  Bonkay E x p e r i m e n t a l  Fa- nea r  B a i d o a ,  

The w e l l  w a s  of l o w  c a p a c i t y ,  a s  d e t e r m i n e d  from a test s f  t h e  

w e l l ,  and it w a s  d e t e r m i n e d  t o  be s u i t a b l e  for t h e  Wind Baron,  

A f t e r  a b o u t  9 months  o f  o p e r a t i o n ,  the fan s h a f t  f a i l e d  

a t  t h e  p o i n t  where it e n t e r s  t h e  hub of t h e  f a n .  I n i t i a l  i n s p e c -  

t i o n  o f  t h e  s h e a r  s u g g e s t e d  t h a t  t h e  windmill w a s  n o t  w e l l  main- 

t a i n e d  and  t h a t  t h e  g e a r s  i n  t h e  g e a r  box had frozen and t h e  s h a f t  

t o r q u e d  off w h i l e  t h e  f a n  w a s  r o t a t i n g  a t  a high rate of speed, 



The heavy g a g e  metal of t h e  c a t w a l k  a t o p  t h e  tower w a s  b a d l y  dam- 

aged by t h e  f a n  as  it b r o k e  o f f ,  D i s c u s s i o n s  w i t h  t h e  Wind Baron 

C o r p o r a t i o n ,  however ,  s u g g e s t  that t h e  s h a f t  and f a n  h u b  were not 

e f f e c t i v e l y  a n n e a l e d  s u b s e q u e n t  t o  w e l d i n g  t h e  hub t o  t h e  s h a f  rt, 

The Wind Baron s h a f t  and hub a s s e m b l y  were a p ~ a r e n t l y  p a r t  o f  a 

l o t  o f  58 and o f  t h a t  l o t  t h e y  have  had t h e  same problem with 

a n o t h e r  w i n d m i l l  s o l d  to  a b u y e r  i n  Canada,  It may s t i l l  be  t r u e  

t h a t  l a c k  o f  p r o p e r  l u b r i c a t i o n  c o n t r i b u t e d  to  t h e  d e s t r u c t i o n  o f  

t h e  Wind Baron,  s i n c e  b o t h  t h e  s h o u l d e r  b l o c k  b e a r i n g s  bn the 
s h a f t  and t h e  g r e a s e  l a b y r i n t h  sea l s  r e q u i r e  g r e a s i n g  a t  s i x  month 

i n t e r v a l s ,  I t  is n o t  known w h e t h e r  any  l u b r i c a t i o n  w a s  c a r r i e d  

o u t ,  a l b e i t  t h e  w i n d m i l l  w a s  checked r e g u l a r l y  by a n  e x p a t r i a t e  

team member. 

To e v a l u a t e  t h e  Wind Baron a n d  w i n d m i l l s  i n  g e n e r a l ,  onle 

member o f  t h e  e v a l u a t i o n  team c o n t a c t e d  members o f  t h e  Water Op- 

e r a t i o n s  and Main tenance  Depar tmen t  o f  t h e  Nava jo  T r i b e  and the 

Nava jo  t r i b e  o p e r a t e s  Wind Baron w i n d m i l l s  a s  w e l l  a s  many o t h e r  

makes i n c l u d i n g  Aermotor, Accord ing  to t h o s e  r e s p o n s i b l e  f o r  

w i n d m i l l  n a i n t e n a n c e ,  t h e  Wind B a r o n s  operate f o r  s e v e r a l  years 

a r l  t h e n  begin t o  h a v e  s e r i o u s  One of t h e  most s e r i o u s  

p r o b l e m s  is twisted towers caused by g u s t s  o f  wind a g a i n s t  the 

l a r g e  s u r f a c e  area of t h e  f an .  Though t h e  f a n  is d e s i g n e d  to  

shift out o f  h i g h  v e l o c i t y  winds, the s h i f t i n g  mechanism c a n n o t  

r e s p o n d  r a p i d l y  enough to  h i g h  v e l o c i t y  gusts, 

There is na prob lem a s  far as the s u p p l y  o f  spare par ts  

for t h e  wind Barons. A n  a l t e r n a t i v e  has, i n  the past,  been  Aero- 

motor windmills, but A e r c a m o t o r  spare parts  are now a psobPern, a s  

the u n i t s  are no l o n g e r  m a n u f a c t u r e d  i n  the U n i t e d  S t a t e s .  Spare 

p a r t s  come f rom FIWSA i n  A r g e n t i n a ,  I t  is t h e  e x p e r i e n c e  of t h e  

N a v a j o  T r i b e  t h a t  cost o f  m a i n t e n a n c e  of We~arao to r  w i n d m i l l s  is 

h i g h  and t h e  pumping rate low, 

The N a ~ a j o  T r i b e  is a b o u t  to  place its first o r d e r  for 

h y d r a u l i c  w i n d m i l l s  which a r e  ve ry  heavy duty units c a p a b l e  of 

pumping a p p r o x i m a t e l y  130 l i t x e s  per m i n u t e  i n  a 13 to  16 kilome- 

te r  wind  and able to  withstand gusts u p  to  128 m i l e s  per h o u r ,  



~ L i k e l y  F u t u r e  P rob lems  

1. L i f e  Span of GHC S u p p o r t  V e h i c l e s  

A i d  is r e q u i r e d  to p u r c h a s e  American equ ipment  as a mat- 
ter s f  l a w  or r e g u l a t i o n  and is b a r r e d  from p u r c h a s i n g  from a l l  

9 4 1  c o u n t r i e s ,  A s  a r e s u l t  t h e  Groundwate r  P r o j e c t  p u r c h a s e d  a 

large number o f  GMC v e h i c l e s .  These  v e h i c l e s  cannot be serviced 
i n  S o m a l i a  and local mechan ics  are u n f a m i l i a r  w i t h  t h e i r  s e r v i c e  

r e q u i r e m e n t s .  S p a r e  p a r t s  are not a v a i l a b l e  o n  t h e  open  m a r k e t .  

Consequen t1  y ,  s h o r t l y  a £  ter  t h e  t e r m i n a t  i o b  of t h e  project, t h e  

v e h i c l e s  w i l l  be  trashed t h e  moment t h e y  need repair. The v e h i -  

cles hav2 a u t o m a t i c  t r a n s m i s s i o n s  which are p l e a s a n t  to d r i v e  over  

t h e  rough  r o a d s  o f  Somalia b u t  which c a n n o t  be r e p a i r e d ,  Driving 

i n  t h e  h o t  c l i m a t e  and d u s t y  r o a d s  o f  S o m a l i a  w i l l  r e s u l t  i n  even-  

t u a l  f a i l u r e  o f  t h e  t r a n s m i s s i o n s .  

2. F a i l u r e  of TH-60 R i g s  

a) The  TH-60 is a s o p h i s t i c a t e d  rig, The e n g i n e ,  a 

Det ro i t  Diesel 8V92TA, is a constant speed engine t h a t  r u n s  f l a t  

o u t  when d r i l l i n g ,  One of t h e  engines o b s e r v e d  i n  Baidoa is cov- 

ered w i t h  grease; it probably has  leaking head g a s k e t s  and needs 

r e p l a c e m e n t s .  Major  o v e r h a u l s  s f  b o t h  t h e s e  p o w e r  p l a n t s  w i l l  be 

r e q u i r e d ,  w e l l  before 12,000 h o u r s  o f  o p e r a t i o n ,  The two r i g s  now 

h a v e  2045 and  2185 h o u r s  on  t h e i r  e n g i n e s .  Each r i g  carries a 

6-month w a r r a n t y  and t h e y  are c l e a r l y  - beyond t h e i r  w a r r a n t y  pe- 

riod, T h e r e  is  no s e r v i c e  for Detro i t  D i e s e l  eng ines  i n  Somalia; 

t h e  n e a r e s t  s e r v i c e  is i n  S a u d i  A r a b i a ,  The n e a r e s t  s e r v i c e  for 

t h e  I n t e r n a t i o n a l  H a r v e s t e r  5000 P a y m a s t e r  carriers is e i ther  

t h r o u g h  I n t e r n a t i o n a l  H a r v e s t e r  O v e r s e a s  Company i n  B r u s s e l s ,  

Belg ium or t h r o u g h  Lima L i m i t e d ,  the I n t e r n a t i o n a l  H a r v e s t e r  d i s -  

t r i b u t e r  i n  Nairobi.  I n  t h e  e v e n t  o f  s e r v i c i n g ,  e i t h e r  m e c h a n i c s  

w i l l  h a v e  t o  be brought in or t h e  e n g i n e s  removed and shipped to 

t h e  n e a r e s t  Detroit  S e r v i c e  c e n t e r ,  Dur ing  this t i m e ,  the r i g s  - 
w i l l  be o u t  o f  s e r v i c e  u n l e s s  s p a r e  e n g i n e s  are p u r c h a s e d .  The 

e n g i n e s  sill cost a b o u t  $36,000 d e l i v e r e d  by a i r  i n  Somalia. 

A-P P 



(b) The l a s t  h y d r a u l i c  l e v e l i n g  j a c k  h y d r a u l i c  seal w a s  

i n s t a l l e d  on t h e  TW-609 in Baidoa  d u r i n g  w e e k - o f  May 3.1, 1986- 

O t h e r  jacks a r e  d e v e l o p i n g  l e a k s ,  

( c )  The m a i n t e n a n c e  fo reman  w i l l  r u n  out 05 a d d i t i o n a l  

spare parts, 

( ( 3 )  There is no steam c l e a n i n g  equ ipment  w i t h  which to 

c l e a n  t h e  r i g s  on  weekly b a s i s .  

DATA ANWEYS I S  

W e l l  and A q u i f e r  T e s t i n g  Program 

Numerous a q u i f e r  p e r f o r m a n c e  tests (APT" 1 were p a r r i e d  

o u t  by projes t  h y d r o g e o l o g i s t  u s i n g  p r o j e c t  w e l l s .  I t  seems, 

however, t h a t  d a t a  were commonly c o l l e c t e d  by local p e r s o n n e l  

left a t  t h e  s i t e  by t h e  e x p a t r i a t e  project h y d r o g e o l o g i s t  to col- 

l ec t  d a t a .  The t y p e  of form used l e d  t o  t h e  c o n t r i v a n c e  of d a t a  

i n  same cases a n d ,  t h e r e f o r e ,  u n r e l i a b l e  tes t  d a t a .  The data form 

was s u b s e q u e n t l y  r e c t i f i e d  and b e t t e r  q u a l i t y  data was o b t a i n e d .  

The ART d a t a  p r e s e n t e d  i n  LBII 9 End of P r o j e c t  R e p o r t  i s  
u n c o n v i n c i n g l y  a n a l y s e d  and i n  some eases i n c o r r e c t l y  a n a l y s e d .  

R e s u h L s  g i v e n  i n  Volume 5 ~f t h e  End s f  Project R e p o r t ,  and re- 

s u l t s  g i v e n  i n  T a b l e  4 - 8  o f  Volume 2 o f  t h e  P h a s e  I Final R e p o r t  

of Marsh 1985 d o  not match as f a r  as t r a n s r n i s s i v i t i e s  and pumping 

rates,  For example ,  t h e  Sarman B h e e r e  w e l l  h a s  a t r a n s r n i s s i v i t y  

of 2,092 or 400 s q u a r e  meters per d a y  d e p e n d i n g  o n  which r e p o r t  

one c h o o s e s  to b e l i e v e .  N o  t y p e  c u r v e s  of any  t y p e  are drawn on 

a n y  of tthe plats of drawdown ups, t i m e  d a t a ,  I n  t h e  a n a l y s e s  of 

water-level r e c o v e r y  d a t a ,  a f t e r f l o w  daka are s o m e t i m e s  a n a l y s e d .  

A f t e r f P o w  d a t a  c a n n o t  be a n a l y s e d .  

I n  t h e  case o f  t h e  Qura low w e l l  f h e  d a t a  are n o t  a n a l y s -  

a b l e  u s i n g  t h e  J a b o b  s t r a i g h t - l i n e  method. The methods  of Wurr or 

S t e r n b e r g  would p r o b a b l y  have  been  more a p p r o p r i a t e  . 
I n  t h e  case o f  t h e  Hareera J i i f o  well, it is l i k e l y  t h a t  

t h e  d a t a  a n a l y s e d  t o  o b t a i n  t r a n s m i s s i v i t y  were c o l l e c t e d  b e f o r e  

c a s i n g  u n l o a d i n g  e f f e c t s  had p a s s e d  and t h a t  t h e  t r a n s m i s s i v i t y  is  
a c t u a l l y  much h i g h e r  t h a n  d e t e r m i n e d .  F u r t h e r m o r e ,  t h e  r e c o v e r y  

d a t a  plot as a classic r e c o v e r y  c u r v e  f o r  an  i n e f f i c i e n t  w e l l ,  



Could i t  be t h a t  t h e  w e l l  w a s  d r i l l e d  w i t h  mud r o t a r y  methods  and 

n o t  a d e q u a t e l y  d e v e l o p e d ?  

Recovery  d a t a  from t h e  H o b i s h o l e  w e l l  show a c lass ic  case 

of r e c o v e r y  i n  a n  i n e f f i c i e n t  w e l l  a lso.  The a f t e r f l o w  d a t a  h a v e  

b e e n  i n c o r r e c t l y  a n a l y s e d .  Da ta  a f t e r  a t / t8 r a t i o  of a b o u t  3 

s h o u l d  have  been  a n a l y s e d ,  a s  s h o u l d  drawdown d a t a  a f t e r  a b 2 u t  100 

m i n u t e s .  I t  is l i k e l y  i n  t h e  c a s e  o f  t h i s  well, a l sa ,  t h a t  c a s i n g  

u n l o a d i n g  e f f e c t s  ha6 n o t  p a s s e d  and t h a t  e a r l y  drawdown d a t a  w e r e  

i n c o r r e c t l y  a n a l  y s e d .  

The c o n c l u s i o n  drawn is t h a t ,  i f - l o c a l  h y d r o g e o l o g i s t s  

were o p e r a t i n g  under  t h e  s u p e r v i s i o n  o f  project h y d r o g e o l o g i s t s ,  

t h e i r  t r a i n i n g  w a s  f a u l t y ;  t h e y  were n o t  t r a i n e d  i n  t h e  wide v a r i -  

e t y  o f  a n a l y t i c a l  methods  n e c e s s a r y  to  a d e q u a t e l y  a n a l y s e  pump 

test d a t a  c o l l e c t e d  under  d i v e r s e  h y d r o g e o l o g i c a l  c o n d i t i o n s .  The 

s e l e c t i o n  of a n a l y t i c a l  methods  for a n a l y s i s  of APT d a t a  r e q u i r e s  

a t h o r o u g h  u n d e r s t a n d i n g  o f  w e l l  h y d r a u l i c s .  

W e l l  M o n i t o r i n g  Program 

P r o j e c t  p e r s o n n e l  m o n i t o r e d  water l e v e l s  i n  selected 

wells and c o n f i r m e d  t h a t  r e c h a r g e  t o  t h e  water t a b l e  t a k e s  p l a c e  

w i t h i n  a  s h o r t  t i m e  o f  r a i n f a l l  e v e n t s .  The rise i n  t h e  water 

l e v e l  may be  5 meters or more, i n d i c a t i n g  a n  e f f e c t i v e  p l a n a r  

r e c h a r g e  mechanism i n  t h e  areas where t h e  r a p i d  rise i n  water 

l e v e l s  w a s  o b s e r v e d ,  

Though m o n i t o r i n g  d a t a  were o b t a i n e d ,  t h e  team did  n o t  

o b s e r v e  t h a t  t h e y  w e r e  o n  f i l e  as  m o n i t o r i n g  data e x c e p t  that  they 

may b e  i n  t h e  f i l e  f o r  a p a r t i c u l a r  well, No d a t a  base was ob- 

s e r v e d  f o x  water l e v e l  data ,  

Groundwate r  C h e m i s t r y  and A n a l y t i c a l  C a p a b i l i t i e s  

The p r o j e c t  d i d  add c o n s i d e r a b l y  to  t h e  a n a l y t i c a l  c3pa- 

b i l i t i e s  s f  t h e  WDA and  i t  is u n d e r s t o o d  s t a f f  t r a i n i n g  t o o k  

place. The c h e m i c a l  a n a l y s e s  of water rev jgwed  seemed q u i t e  good, 

C a t i o n / a n i o n  b a l a n c e s  which are used  to  d e t e r m i n e  t h e  a c c e p t a b i l -  

i t y  of a n  a n a l y s e s  have  been  c a l c u l a t e d .  T h i s  is sound p r o c e d u r e .  



T h e r e  are s o m e  p rob lems  i n  t h e  r e p o r t i n g  o f  t h e  c h e m i c a l  

d a t a .  Some o f  t h e  c h e m i c a l  d a t a  g i v e n  i n  t h e  L B I I / W  P h a s e  1 

F i n a l  R e p o r t  report h a v e  been  reported under  t w o  d i f f e r e n t  COP- 

l e c t i o n  d a t e s  e v e n  though t h e  a n a l y s e s  are i d e n t i c a l .  The chemi- 

ca l  a n a l y s i s  o f  t h e  Bonkay 3 w e l l  is a n  example ,  

I n  p r e p a r i n g  maps of water q u a l i t y ,  i n  t h e  C e n t r a l  Range- 

l a n d s  area, t h e  S t i f f  Diagrams f o r  b o t h  t h e  d r i l l e d  and hand dug 

w e l l s  g i v e  no  n u m e r i c a l  i n d i c a t i o n  a s  t o  water q u a l i t y ;  t h e y  

o n l y  convey a q u a l i t a t i v e  s e n s e  o f  w a t e r  q u a l i t y .  F u r t h e r m o r e ,  

t h e r e  is no key  which would r e l a t e  t h e  water s o u r c e  t o  t h e  water 

q u a l i t y .  The way i n  which water d a t a  are p l o t t e d  is commonly a 

matter o f  t h e  p e r s o n a l  c h o i c e  o f  t h e  h y d r o g e o l o g i s t ,  b u t  t h e  p l o t -  

t i n g  of g r o u n d w a t e r  c h e m i s t r y  s h o u l d  be done w i t h  s p e c i f i c  r e f e r -  

e n c e  to  g r o u n d w a t e r  l e v e l  c o n t o u r s  and s h o u l d  be c o n s i s t e n t  w i t h  

t h e  d i r e c t i o n  o f  f l o w  and r e f  Pect local a n o m a l i e s ,  where t h e y  
- - -  

e x i s t .  

COMPARISON W I T H  OTHER PROJECTS 

T u n i s i a  

I n  T u n i s a ,  A I D  is s u p p o r t i n g  t h e  C e n t r a l  T u n i s i a n  Devel- 

opment A u t h o r i t y  (CTDA) and h a s  p r o v i d e d  it w i t h  a TH-60 f o r  pro-  

v i s i o n  of r u r a l  water s u p p l y  to  d i s p e r s e d  t r i b a l  p o p u l a t i o n .  The 

r i g  is o p e r a t e d  by t h e  R e g i e  d e s  Sondage f o r  t h e  CTDA, but it is 

under  t h e  c o n t r o l  o f  t h e  S e r v i c e  B y d r a u l i q u e .  I n f l e x i b l e  w e l l  

c o n s t r u c t i o n  methods  are used and t h e  r i g  i s  b e i n g  misused  i n  t h e  

c o n s t r u c t i o n  o f  b o r e h o l e s  up t o  1 7 - i n c h e s  i n  d i a m e t e r  by a i r  ro- 
t a r y  methods.  B o r e h o l e s  of t h i s  d i m e n s i o n  d e s t r o y  t h e  r i g  and 

r e q u i r e  t h r e e  months  t o  d r i l l .  One o f  t h e  members o f  t h i s  evalua- 

t i o n  team recommended p u r c h a s i n g  a n  a i r  hammer. The air hammer 

w a s  p u r c h a s e d  but was unused f o r  a t  least one y e a r  (and may still  

b e  u n u s e d )  b e c a u s e  it w a s  . r e a l i z e d  t h a t  w i t h  t h e  a i r  hammer a 

small d i a m e t e r  w e l l ,  a s  e n v i s i o n e d  i n  the PP, c o u l d  be comple ted  

b e i o r e  the camp was set up - t h e r e b y  p u t t i n g  camp s u p p o r t  person- 
n e l  o u t  of work. 



Water w e l l  c o n s t r u c t i o n  ra tes  and w e l l  costs are t o t a l l y  

u s a c c e p t a b l e  i n  t h i s  p r o j e c t .  F u r t h e r m o r e ,  t h e r e  h a s  been  no 

a t t e m p t  by USAID/Tunisia to  s t r e n g t h e n  t h e  t e c h n i c a l  skills of the 

CTDA and o t h e r  a g e n c i e s  or t o  c o m p i l e  d a t a  bases. 

B u r k i n a  Faso 

The o b j e c t i v e  o f  t h e  B u r k i n a  Faso  p r o j e c t  w a s  t o  con- 

s t r u c t  up  to  500 r u r a l  water s u p p l y  p o i n t s  i n  t h e  w e s t e r n  p a r t  of 

B u r k i n a  F a s o ,  A I D  p u r c h a s e d  a n  I n g e r s o l l  Rand TH-60 f o r  t h i s  

p r o j e c t  a s  w e l l .  The  r i g  was m o d e r a t e l y  V e l l  m a i n t a i n e d  under  the 

s u p e r v i s i o n  of a n  e x p a t r i a t e  mechan ic  and the r i g  was w e l l  sup- 

p l i e d  w i t h  s p a r e  parts. I t  was o p e r a t e d  e n t i r e l y  by l o c a l  

d r i l l e r s  and  w e l l  s i tes  were l o c a t e d  by an  e x p a t r i a t e  hydrogeo lo -  

g i s t  working  w i t h  a B u r k i n a b e  h y d r o g e o l o g i s t  t r a i n e d  i n  Mal i .  The 

p r o j e c t  w a s  under  t h e  s u p e r v i s i o n  o f  DIMPEX, a c o n t r a c t o r  w i t h  no 

e x p e r i e n c e  i n  water w e l l  c o n s t r u c t i o n .  The  c o n t r a c t o r  was working 

w i t h  t h e  S e r v i c e  Mydrau l ique  o f  t h e  Government o f -  B u r k i n a  Faso.  

D e s p i t e  t h e  f a c t  t h e  d r i l l i n g  r i g  w a s  o u t  o f  s e r v i c e  f o r  

a b o u t  8 months ,  b e c a u s e  t h e  main 8V92TA D e t r o i t  D i e s e l  e n g i n e  had 

t r o u b l e  and had to  be  removed for r e p a i r ,  t h e  p r o j e c t  managed t o  

c o n s t r u c t  n e a r l y  500 w e l l s  d u r i n g  t h e  f i v e  y e a r s  o f  the p r o j e c t .  

The TH-60 o b s e r v e d  i n  o p e r a t i o n  n e a r  Bobo Diolasso w a s  d r i l l i n g  a 

w e l l  e v e r y  t w o  d a y s  t o  a d e p t h  o f  a b o u t  100  meters, 

D e s p i t e  t h e  h i g h  p r o d u c t i o n  ra te ,  DIMPEX r e c e i v e d  o n e  of 

t h e  m o s t  s c a t h i n g  mid-term e v a l u a t i o n s  e v e r  g i v e n  a water supply 

c o n t r a c t o r ,  p r i m a r i l y  f o r  poor p r o j e c t  o r g a n i z a t i o n  and admini -  

s t r a t i o n .  Some of t h e  cr i t icism was l i k e l y  j u s t i f i e d  but o t h e r  

crit icism had to  d o  with f a c t o r s  beyond the c o n t r o l  of t h e  con- 

tractor.  

The g r e a t  s u c c e s s  o f  t h e  project i n  t e r m s  of w a t e r  s u p p l y  

s y s t e m s  i n s t a l l e d ,  h a s  been  d u e  to t h e  competence  and d e d i c a t i o n  

o f  t h e  Bobs B i o l a s s o  G e n e r a l  Manager of the  S e r v i c e  Hydrauhique  

and h i s  s t a f f ,  I t  is a lso  d u e  to  t h e  clear o r g a n i z a t i o n a l  s t r u c -  

t u r e  of t h e  S e r v i c e  Hydrau l ique- -wi th  a d r i l l i n g  b r i g a d e ,  a well 



c o m p l e t i o n  and pump t e s t i n g  b r i g a d e ,  and  a hand-dug w e l l  c o n s t r u c -  

t i o n  b r i g a d e ,  I t  is also d u e  t o  t h e  e a s y  s u p p l y  o f  f u e l  and mate- 

r i a l  t h r o u g h  A b i d j a n  and t h e  i m p o r t a n c e  p l a c e d  upon t h e  p r o j e c t  by 

t h e  Government o f  B u r k i n a  Faso .  The p r o j e c t  w a s  s u c c e s s f u l  n o t  

b e c a u s e  o f  t h e  AID-funded c o n t r a c t o r ,  

Z a i r e  

The Z a i r e  p r o j e c t  is p r e s e n t l y  i n  i ts v e r y  e a r l y  s t a g e s .  

I t  is  a water s u p p l y  p r o j e c t  funded t h r o u g h  c h u r c h  a g e n c i e s  i n  

Zaire and i n v o l v e s ,  hand dug w e l l s ,  g r a v i t y  f l o w  s y s t e m s ,  i n f i l -  

t r a t i o n  g a l l e r i e s  and o t h e r  l a b o r  i n t e n s i v e  a p p r o a c h e s .  D r i l l e d  

w e l l s  were a l s o  p l a n n e d  and one  o f  t h e  members o f  t h i s  e v a l u a t i o n  

team w a s  c a l l e d  upon to s p e c i f y  t h e  d r i l l i n g  equipment .  I t  w a s  

h i s  c o n c l u s i o n  t h a t  t h e  d r i l l e d  w e l l s  component s h o u l d  be  d r o p p e d ,  

b e c a u s e  it would r e q u i r e  a s h i f t  f rom l a b o r  i n t e n s i v e  me thods  t o  

c a p i t a l  i n t e n s i v e  methods ,  which c o u l d  l e a d  t o  t h e  u s e  o f  t h e  

e q u i p m e n t  f o r  p o l i t i c a l  p u r p o s e s  or as  a s o u r c e  of i l l i c i t  gain 

t h r o u g h  t h e  b l a c k  m a r k e t  sa le  o f  mater ia ls  and s u p p l i e s .  Govern- 

ment  o f f i c i a l s  n a t u r a l l y  have  had no i n t e r e s t  i n  t h e  labor i n t e n -  

s i v e  me thods ,  s i n c e  t h e s e  methods  g e n e r a t e  no c a p i t a l .  A s  a 

c o n s e q u e n c e ,  i t  is s u s p e c t e d  t h a t  t h e  p r o j e c t  w i l l  do w e l l .  



DRILLING COMPANIES REGISTERED I N  SOMALIA 

F r a t e l l i  M u r r i  Company 
Box 418  Mogadishu  
P a o l u  M u r r i  Director 
G a r a u l d o  G i o r g  io, G e n e r a l  Manager 
T e l  20293 T l x  7 1 1  

J u b a  E n t e r p r i s e s  
Box 549 , Magadishu  
T e l  22238  

N a t i o n a l  D r i l l  i n g  Company 
Box 5 9 ,  Mogadishu  
A b d u l l a  Mohamed Ahmed 
T e l .  20460 ( 0 )  

20982 ( h )  

Horn o f  A f r i c a  ~ r i l l i n g  
Box 931 ,  Mogadishu  
Ahmed H a s h i  Jama ( "Peewee" ) 

Somali D r i l l i n g  Company 
Box 391 ,  ~ a r g e i s a  
Ahmed Yasir Omar H a s h i ,  Manager 
T e l .  2573 

Kampihl  
Box 2993,  Mogadishu  
M r .  P e r  W e n g l e r ,  Admin and  F i n a n c i a l  O f f i c e r  
T e l .  81983  

Somali German D r i l l i n g  a n d  W i n d m i l l  
Box 449 ,  H a r g e i s a  
A b d u l k a r i n  Ahmed J u l a i d  , G e n e r a l  Manager  
T e l .  2888 



APPENDIX B 

EVALUATION OF THE SOCIAL COMPONENT 

INTRODUCTION 

E v a l u a t i n g  p rograms  or p r o j e c t s  from an a n t h r o p o l o g i c a l  

or s o c i o l o g i c a l  p e r s p e c t i v e  d i f f e r s  l i t t l e  from any o t h e r  AID 

e v a l u a t i o n  p r o c e d u r e ;  t h e  social  component is o f t e n  well i n t e -  

g r a t e d  w i t h  o t h e r  aspects o f  t h e  program and as s u c h ,  d i f f i c u l t  

to  m e a s u r e  o b j e c t i v e l y  or q u a n t i t a + i v e l y .  However, it h a s  been 

shown a g a i n  and a g a i n  t h a t ,  when 3 u c i a l  f a c t o r s  are i g n o r e d  i n  

p rogram p l a n n i n g ,  t h e  r e s u l t s  are f r e q u e n t l y  n e g a t i v e  and many of 

t h e s e  p rograms  f a i l  or d o  n o t  m e e t  t h e i r  o b j e c t i v e s  ( c f .  Casley 

and Lury  1982:  20-45 ) .  B a s i c a l l y  t h e  a p p r o a c h  used h e r e  examines  

t h e  o b j e c t i v e s  a d o p t e d  p r i o r  t o  t h e  p r o j e c t l s  u n d e r t a k i n g ,  t h e  

a s s u m p t i o n s  u n d e r l y i n g  t h e s e  o b j e c t i v e s  and t h e  p e r f o r m a n c e  of 

t h e  program. 

I n  t h e  S t u d y  a t  hand, t h e  e v a l u a t i o n  is d i r e c t e d  t o  t h e  

p e r f o r m a n c e  o f  t h e  L B I I  s o c i o l o g i c a l  t e a m ' s  work i n  t h e  CGDB 

Groundwate r  P r o j e c t :  t h e  f o c u s  is o n  the s u c c e s s  (or l a c k  t h e r e -  

o f )  o f  t h e  P r o j e c t  team i n  i n t e g r a t i n g  t h e  s u p p o r t  and p a r t i e i p a -  

t i o n  o f  local  communit ies i n t o  t h e  g r o u n d w a t e r  deve lopment  

s t r a t e g y .  The r e s u l t s  o f  t h e s e  a n a l y s e s  o f  t h e  p e r f o r m a n c e  of 

t h e  P r o j e c t ,  as shown i n  t h e  main report, d e m o n s t r a t e  that t h e  

r e c e p t i o n  o f  t h e  program by t h e s e  r u r a l  communi t i e s  w a s  q u i t e  

mixed.  Many o f  t h e  areas o f  r e s i s t a n c e  to t h e  WDA's i n t e r v e n t i o n  

d e m o n s t r a t e  i n a d e q u a t e  groundwork and n a i v e  assumipt ions o n  the 

p a r t  o f  the WDA and  L B I I  . T h e r e  is also e v i d e n c e  t h a t  t h e  pre- 

v i o u s  managers  o f  t h e  WDA g a v e  l i t t l e  more t h a n  w l i p  s e r v i c e "  to  

t h e  social component o f  t h e  Groundwater  P r o j e c t  and w e r e  c o n t e n t  

to allow t h e  i d e a  o f  a m o n i t o r i n g  u n i t  t o  w i t h e r  o n  t h e  v i n e ,  

c o m p l e t e l y  u n s u p p s r t e d .  



An a p a t h e t i c  a t t i t u d e  toward  t h e  social  component n s  

o b s e r v e d  i n  o t h e r  c o o p e r a t i n g  p r o j e c t s - - n o t a b l y  t h e  BRADP. PO%=- 

l o w i n g  t h e  t r a i n i n g  o f  s i x  f i e l d  a s s i s t a n t s  i n  t h e  U n i t e d  S t a t e s ,  

t h e  t h r e e  who r e t u r n e d  w e r e  e s s e n t i a l l y  d i s m i s s e d ,  The r e s u l t  

~ s p e a k  f o r  t h e m s e l v e s :  a t  t h e  p r e s e n t  t h e r e  is n o t  a Somali who 

~ h a s  been  f o r m a l l y  t r a i n e d  i n  t h e  s o c i a l  s c i e n c e s  a t  work with any 

of t h e  a g e n c i e s  i n v o l v e d  w i t h  t h i s  s t u d y .  

SOCIAL ANALYSIS 

I d e a l l y ,  social  a n a l y s i s  p r e c e d e s  a n y  t e c h n i c a l  i n p u t s ,  

s u c h  as m o d i f i c a t i o n  o f  t h e  social  i n f r a s t r u c t u r e .  T h e s e  s t u d i e s  

s h o u l d  b e  u n d e r t a k e n  by a n  a n t h r o p o l o g i s t  or s o c i o l o g i s t  t r a i n e d  

~ i n  i n t e r v i e w i n g  t e c h n i q u e s  and d a t a  a n a l y s i s  i n  o r d e r  t o  d e t e r -  

mine  which  a s p e c t s  o f  t h e  p rograms  w i l l  be  a c c e p t a b l e  and which 

w i l l  n o t .  G e n e r a l  demographic  a s p e c t s ,  a l o n g  w i t h  cml tunral and 

economic  f e a t u r e s  must  be d e t e r m i n e d  and g i v e n  to t h e  members of 

t h e  team who have  t h e  r e s p o n s i b i l i t y  f o r  making t h e  t e c h n i c a l  

improvements .  

S o c i a l  A n a l y s i s  Background 

The need t o  u n d e r s t a n d  the social o r g a n i z a t i o n  

o f  local  communi t i e s  i n  r u r a l  water deve lopment  projects was 

a d d r e s s e d  i n  t h e  o r i g i n a l  P r o j e c t  P a p e r  (PP) o f  t h e  Groundwater  

P r o j e c t  i n  1979. I n  t h i s  document ,  t h e  need to i d e n t i f y  p a t t e r n s  

o f  local l e a d e r s h i p  and i n i t i a t e  a c t i o n s  to e n c o u r a g e  part ici-  

p a t i o n  i n  t h e  P r o j e c t  w a s  n o t e d  and p r o v i s i o n  made for c a r r y -  

i n g  o u t  social a n a l y s i s  of r u r a l  communi t i e s ,  However, s p e c i f i c  

g u i d e l i n e s  f o r  s e c u r i n g  t h e  c o o p e r a t i o n  of local r e s i d e n t s  were 

' n o t  g i v e n  n0.r w e r e  f u n d s  p r o v i d e d  to  e s t a b l i s h  a working eela- 

t i o n s h i p  be tween t h e  P r o j e c t  and t h e  local p o p u l a c e ,  In fact, 

t h e  social  a s p e c t s  o f  t h e  p r o j e c t  c o n s t i t u t e d  only 1.8% of t h e  

t o t a l  man months  o r i g i n a l l y  a l l o t t e d ,  . 

T h i s  t i m e  w a s  u sed  for "social i n v e s t i g a t i o n s m ,  c a r r i e d  

o u t  by t h e  LBII" f i r s t  social s c i e n t i s t ,  Dr. P a u l a  Roark. The 
s o c i o e c o n o m i c  r e p o r t  (Roark  1 9 8 2 )  w a s  a brief s u r v e y  of t h e  Bay 



Region ,  which f o c u s e d  on  f o u r  s t e p s ,  te rmed t h e  " 'Socioeconomic 

D a t a  Sys tem (SEDS)" 2nd cornpr$sed the f o l l o w i n g :  d a t a  colPe@- 

t i o n ,  f i e l d  r e s e a r c h ,  s i t e  s e l e c t i o n  p r o c e d u r e s  and e v a l u a t i o n  

program. T h i s  s t u d y  w a s  d i s a p p o i n t i n g  i n  s e v e r a l  respects; it was 

a h a s t y  s u r v e y  which  p r o v i d e d  n e i t h e r  a  c o m p l e t e  d a t a  b a s e  for 

any  o n e  v i l l a g e  n o r  a b a l a n c e d  o v e r v i e w  o f  khe Bay Region,  I t  

p r e s e n t e d  a c o n f u s i n g  p i c t u r e  o f  a g r o p a s t o r a l i s m  i n  t h e  Bay Re-  

g i o n .  Much *of R o a r k ' s  work f o c u s e d  o n  e d u c a t i o n a l  a s p e c t s ,  u s i n g  

a c o m p a r a t i v e  a p p r o a c h  w i t h  h e r  ea r l i e r  work i n  Upper V o l t a ,  The 

social  o r g a n i z a t i o n  o f  v i l l a g e s  w a s  t r e a t e d  quickly--with little 

c o n s i d e r a t i o n  g i v e 3  to  t h e  o r g a n i z a t i o n  o f  power and t h e  rela- 

t i o n s h i p s  among v a r i o u s  social u n i t s  s u c h  as  t h e  WDA and o t h e r s .  

Data w e r e ,  however ,  p r o v i d e d  t h a t  a l l o w e d  t h e  d e s i g n  of 

t h e  T u u l o  ( V i l l a g e )  Assessment  and P a r t i c i p a t i o n  P r o c e s s  (TVAPP) 

,a& a s t r a t e g y  f o r  i n c o r p o r a t i n g  t h e  local community i n t o  t h e  well 

d r i l l i n g  program. T h i s  s t r a t e g y  w a s  o u t l i n e d  i n  LBIBSs I n c e p t i o n  

Report f o r  t h e  project,  

The n o t i o n s  s f  t u u l o  and b u u l o  are i n t r o d u c e d ,  The tern 

t u u l o  may be g l o s s e d  as  a ' v i l l a g e "  The term b u u l o  is g l o s s e d  

as  a ' h a m l e t 1 ,  and is s e e n  to r e f e r  t o  a s m a l l  r e s i d e n t i a l  u n i t  

l i n k e d  t o  several others o f  s i m i l a r  s i z e .  It s h o u l d  be mentioned 

t h a t  t h i s  is a p e c u l i a r  u s e  s f  t h e  term and is a p p a r e n t l y  c h a r a c -  

t e r i s t i c  o n l y  o f  t h e  Bay r e g i o n ,  I n  most o t h e r  p a r t s  of S o m a l i a ,  

t h e  tern b u u l o  is t h e  g e n e r i c  te rm f o r  a v i l l a g e  or r u r a l .  resi- 

d e n t i a l  area, The d i f f e r e n c e  be tween t h e  b u u l o  and t u u l o  pat- 

t e r n s  o f  r e s i d e n c e  is e s s e n t i a l l y  o n e  s f  s i z e  and is n o t  r e a l l y  

i m p o r t a n t ,  The o t h e r  n o t i o n  i n t r o d u c e d  is an  e x t e n d e d  poli t ical  

d i s t r i c t  te rmed a - b e e l  which h a s  b e e n  g l o s s e d  as a ' c o u n t y 5 *  

T h e  TVAPP w a s  b a s i c a l l y  a series of v i s i t s  and inter- 

v i e w s  w i t h  t h e  r e s i d e n t s  o f  r u r a l  communi t i e s  i n  which project 

p e r s o n n e l  e x p l a i n e d  t h e  v a r i o u s  steps i n v o l v e d  i n  r e c e i v i n g  a 

well and s e c u r e d  t h e  i n v o l v e m e n t  s f  t h e  r e s iden t s - -who  t h e n  pro- 

v i d e d  f o o d ,  l a b o r  for r o a d  c o n s t r u c t i o n ,  e t c , ,  a s  w e l l  a s  l a t e r  

p a y i n g  f e e s  f o r  t h e  water s e r v i c e s ,  



The p rogram wzs used  i n  t w e l v e  v i l l a g e s  i n  t h e  Bay Re- 

g i o n ,  u s i n g  t h e  a s s i s t a n c e  of p e r s o n n e l  f r o m  t h e  Bay Region A g r i -  

c u l t u r a l  Development  P r o j e c t  (BRADP)  p e r s o n n e l ,  The i n i t i a l  

reports o f  t h e  TVAPP8s u t i l i t y  were f a v o r a b l e  and its r e c e p t i o n  

by  t h e  l o c a l  c o m m u n i t i e s  a lso seemed t o  b e  q u i t e  good. 

The TVAPP w a s  a s s e s s e d  by a n  LBII a n t h r o p o l o g i s t ,  D r .  R. 

S h w a r t z ,  and by a U S A I D  e v a l u a t i o n  team which c o n c l u d e d  that the 

s t r a t e g y  w a s  e s s e n t i a l l y  sound and r e c e p t i o n  by local r e s i d e n t s  

had been  l a r g e l y  f a v o r a b l e .  The a p p r o a c h .  w a s  recommended f o r  

a d d i t i o n a l  s u p p o r t  and guide1  ines were provided for its m o d  i f  ica- 

t i o n  on an  expanded scale, However, b e c a u s e  o f  a l a c k  o f  s u p p o r t  

f r o m  U S A I D ,  t h e  Water Development Agency (WDA) and from the Uni- 
v e r s i t y  of Wyming s o c i o l o g i c a l  team working w i t h  t h e  BRADP, the 

newer v e r s i o n  oS t h e  TVAPP, t h e  Community Assessment  and P a r t i c i -  

p a t i o n  Program (CAPP) h a s  o n l y  been  b r i e f l y  implemented.  The 

lack of s u p p o r t  may, i n  f a c t ,  have  s e e m e d  from a n  o v e r l y  e l a b o -  

r a t e  program h a v i n g  been  p roposed  by LBHI. 

The C e n t r a l  Range area is m a r k e d l y  d i f f e r e n t  from the 

Bay r e g i o n .  I t  is more a r i d  and less popu lous .  t h e r e  are a 

greater number of p a s t o r a l i s t s  who herd t h e i r  a n i m a l s  w i t h i n  a 
g i v e n  r a n g e  area termed a d e e g a n ,  T h i s  area is usually under  the 

a u t h o r i t y  o f  a n  e x t e n d e d  k i n s h i p  g r o u p  who c o n t r o l  t h e  water and 

f e e d  r e s o u r c e s ,  The d e e g a n  zre u s u a l l y  t r a d i t i o n a l  areas and as  

s u c h ,  a r e  n o t  r e g i s t e r e d  under  a s i n g l e  i n d i v i d u a l ,  t h e  n o t i o n  

o f  f a m i l y  among t r a n s h u m a n t  p a s t o r a l i s t s  is q u i t e  fluid and v a r -  

ies from r e g i o n  to  r e g i o n  i n  s i z e  and c o m p o s i t i o n  (cf. Lewis,  

1 9 6 1 ,  1969)  

P u r p o s e s  o f  CAPP 

The o n l y  p u r p o s e  o f  t h e  TVAPP and its la ter  v e r s i o n ,  t h e  

CAPP, was to  s e c u r e  t h e  c o o p e r a t i o n  and i n v o l v e m e n t  of local 

c o m m u n i t i e s  i n  t h e  p r o c e s s  o f  o b t a i n i n g  g r o u n d w a t e r  r e s o u r c e s ,  

The  Groundwate r  P r o j e c t  P a p e r  Supplement  (PPSP g a v e  c o n s i d e r a b l e  

s u p p o r t  t o  t h e  p a r t i c i p a t i o n  program and i ts  p e r s o n n e l  needs, The 
WDA w a s  t o  be p r o v i d e d  w i t h  t h e  means of improv ing  t h e i r  capacity 



~ t o  c a r r y  o u t  t h e s e  p a r t i c i p a t i o n  p r o g r a m s ,  The WDA a g r e e d  to 

" p u r s u e  s o l u t i o n s  t o  t h e  p r o b l e m s  o f  h i r i n g  and r e t a i n i n g  quali- 

f i e d  i n d i v i d u a l s , , , "  and to.., "p romote  and f a c i l i t a t e  community 

p a r t i c i p a t i o n ,  .." A new P l a n n i n g  U n i t  was c a l l e d  for and t h i s  

e n t i t y  was t o  i n c l u d e  a f a l l - t i m e  S o m a l i  s o c i o l o g i s t  and f o u r  

s o c i o l o g i c a l  f i e l d  a s s i s t a n t s ,  

The work program f o r  t h e  s o c i o l o g i c a l  team i n c l u d e d  : 

- Convening community m e e t i n g s  and t r a i n i n g  v i l l a g e s  
t o  s u s t a i n  local p a r t i c i p a t i o n  i n  d a t a  c o l l e c t i o n ,  
m a i n t e n a n c e  and o p e r a t  i o n s ,  etc. 

- S u p p o r t i n g  v i l l a g e  water committees L o  promote  
g r e a t e r  community p a r t i c i p a t i o n  i n  m a i n t a i n i n g  t h e  
water s u p p l y .  

- E s t a b l i s h  l i n k a g e s  be tween  local  r e s i d e n t s  and t h e  
social  s e r v i c e  a g e n c i e s ,  

~ The WDA d i d  n o t  meet tine r e q u i r e m e n t  o f  the a g r e e d - t o  

c o v e n a n t  and d i d  n o t  h i r e  a  f u l l - t i m e  s o c i o l o g i s t  or a s s i s t a n t s ,  

A t  t h e  p r e s e n t  t i m e  t h e r e  is o n l y  o n e  i n d i v i d u a l  i n  the p l a n n i n g  

u n i t ;  h e  h a s  no f o r m a l  s o c i o l o g i c a l  t r a i n i n g ,  

Assumpt ions  R e g a r d i n g  S o c i a l  Aspects 

T h e r e  w e r e  s e v e r a l  a s s u m p t i o n s  made a b o u t  t h e  project. 

One, it w a s  assumed t h a t  t h e  WDA would o b t a i n  s u f f i c i e n t  support 

f rom t h e  S o m a l i  Government t o  permit t h e  project t o  meet its 

o b j e c t i v e s .  I t  a p p e a r s  f rom the p e r f o r m a n c e  of t h e  WDA i n  s a t i s -  

f  y i n g  a g r e e m e n t s  i n v o l v i n g  t h e  social camponent and o t h e r s ,  t h a t  

it may nave  s i m p l y  been  u n a b l e  to  work t h r o u g h  t h e  maze s f  bu- 

r e a u c r a t i c  p i t f a l l s  t h a t  p r e v e n t e d  i t  from e x p e d i t i n g  i m p o r t s  of 

mater ia l s ,  o b t a i n i n g  f u e l  and s u p p l i e s ,  and r e t a i n i n g  t h e  trained 

p e r s o n n e l  needed to  comply w i t h  t h e  c o n d i t i o n s  s t i p u l a t e d  i n  the 

project a g r e e m e n t s ,  The WDA h a r d l y  s t a n d s  a l o n e  in b e i n g  i n c a -  

p a c i t a t e d  by  a n  unwie ldy  and i n e f f i c i e n t  g o v e r n m e n t a l  sys tem.  

A n o t k r  a s s u m p t i o n  was t h a t ,  by t r a i n i n g  the WDA staff 

i n  t h e  v a r i o u s  t e c h n i c a l  a s p e c t s  of t h e  p r o j e c t  a c t i v i t i e s ,  the 

s t a f f  would b e  i n c o r p o r a t e d  i n t o  a c o n t i n u i n g  sys tem to p r o v i d e  



s e r v i c e s  f o r  t h e  deve lopment  of r u r a l  water resources, Unfo r tu - -  

n a t e l y ,  t u r n o v e r s  i n  p e r s o n n e l ,  wage disincentives and s r g a n i z a -  

t i o n a l  p r o b l e m s  have  j e o p a r d i z e d  t h e  r e s u l t s  of t r a i n i n g  ef for t s ,  

I n  m o d i f y i n g  t h e  e x t e n t  of local p a r t i c i p a t i o r r  i n  pro- 

ject a c t i v i t i e s ,  it was assumed t h a t  the WBA would be able ta 

o b t a i n  t h e  p e r s o n n e l  a d e q u a t e l y  t r a i n e d  to c a r r y  out &he objec- 

t i v e s ,  A l s o ,  it w a s  assumed t h a t  t h e  WDA p e r s o n n e l  working 

w i t h i n  t h e  local o f f i c e s  would be w i l l i n g  p a r t i c i p a n t s  i n  t h e s e  

community e f f o r t s ,  Such was n o t  t h e  case. 

I t  w a s  a lso assumed t h a t  s u p p o r t  from s ther  i n s t i t u -  

t i o n s ,  e.g,, t h e  BWDP,  t h e  CRQB, e tc ,#  would b e  i n  place,  These 

i n s t i t u t i o n s  h a v e  p l a y e d  a k e y  role i n  t h e  i m p l e m e n t a t i o n  o h  

Groundwate r  P r o j e c t  a c t i v , t i e s ,  However, the e x t e n t  t o  which 

o t h e r  p u b l i c  sector i n s t i t u t i - o n s ,  e , g , ,  t h e  M i n i s t r y  of P u b l i c  

H e a l t h ,  Rave responded  is n o t  known and o n l y  a minor  e f f o r t  was 

made t o  i n v o l v e  them. 

Both  U S A I D  and  t h e  C o n s u l t a n t  m o d i f i e d  p u r p o s e s  and 

a s s u m p t i o n s  d u r i n g  t h e  c o u r s e  o f  t h e  p r o j e c t ,  I n  t h e  c a s e  of t h e  

social component ,  much more e m p h a s i s  w a s  g i v e n  i n  the PPS (1984) 

to  community p a r t i c i p a t i o n  t h a n  w a s  o r i g i n a l l y  g l v e n  i n  t h e  PP 

( 1 9 7 9 ) .  I t  a p p e a r s  t h a t  L B I I  r e s p o n d e d  r e s p o n s i b l y  i n  t h e  Incep- 

t i o n  R e p o r t  ( 1981)  by p o i n t i n g  o u t  the  n e c e s s i t y  f o r  g r e a t e r  

communi t y  i n v o l v e m e n t ,  

O t h e r  Social  C o n s i d e r a t i o n s  

T h e r e  are t h r e e  s o u r c e s  o f  g r o u n d w a t e r  j.n both t h e  Bay 

and C e n t r a l  Rangeland r e g i o n s :  s u r f  ace c a t c h m e n t s ,  Rand-dug 

w e l l s  and d r i l l e d  w e l l s ,  I n  the  Bay r e g i o n ,  almost e v e r y  rural 

s e t t l e m e n t ,  e i t h e r  t u u l o  or b u u l o ,  h a s  and m a i n t a i n s  a - u a r  or 

water s t o r a g e  r e s e r v o i r .  T h e s e  are u s u a l l y  owned by t h e  ccsnamu- 

n i t y  and are u n d e r  t h e  d i r e c t i o n  o f  a water c o m m i t t e e  W ~ G  e lect  

or a p p o i n t  a n  o v e r s e e r  of t h e  water; t h i s  i n d i v i d u a l  is c a l l e d  a n  

aawu, and h i s  d u t i e s  are to  r e g u l a t e  t h e  u s e  of t h e  water, (In 



t h e  C e n t r a l  r a n g e l a n d s  where w a t e r  is much scarcer t h a n  i n  t h e  

Bay r e g i o n ,  the aawu may have  t h e  a u t h o r i t y  to  u s e  f o r c e  to pro-  
tect t h e  water r e s o u r c e s ,  ) 

The u a r  is c o n s t r u c t e d  and m a i n t a i n e d  by t h e  m e m b e r s  o f  - 
t h e  community, who e n j o y  e q u a l  s h a r e s  (or  s h a r e  p r o p o r t i o n a t e  t o  

t h e i r  i n p u t  o f  l a b o r )  t o  t h e  water c o n t a i n e d  i n  it ,  Water is 

g e n e r a l l y  h e l d  t o  b e  a g i f t  from God and as  s u c h ,  t h e  members of 

the community s h a r e  and h a v e  comparab le  r i g h t s  to  it. Hence, the 

community labor e f f o r t s  i n  m a i n t a i n i n g  t h e  u a r  c a n  b e  s e e n  a s  a 

community t a x ,  The u a r ,  however,  is a s t r u c t u r e  t h a t  s t a n d s  on 

l a n d  t h a t  b e l o n g s  to  an  i n d i v i d u a l ;  t h i s  may have  some e f f e c t  

upon u s a g e ,  

Cornmunit ies o f  t e n  have  r e c i p r o c a l  a g r e e m e n t s  w i t h  o t h e r  

n e a r b y  v i l l a g e s  so t h a t  i n  t i m e s  o f  s c a r c i t y ,  t h e y  c a n  s h a r e  the 

resources, T r a n s h u m a n t s  and i t i n e r a n t s  who pass t h r o u g h  t h e  area 

on a r e g u l a r  b a s i s  may a l so  s h a r e  and p r o v i d e  l a b o r  or may pay a 

f e e  for t h e  w a t e r  u s e ,  F i g h t i n g  or c o n t a m i n a t i n g  t h e  water a t  

t h e  u a r  can p r o v o k e  f i n e s ,  imposed and c o l l e c t e d  by t h e  a a w u ,  

Water from t h e  u a r s  i n  t h e  C e n t r a l  Range lands  is o f t e n  

f i e r c e l y  p r o t e c t e d  and s i n c e  t h e r e  are r a r e l y  t h e  same k i n d  o f  

reciprocal a g r e e m e n t s  among namadic pas toral is ts  r e g a r d  i n g  labor 

e x c h a n g e s ,  water c h a r g e s  are often e x a c t e d  f r m  t h e  uar users, 

Wells are  q u i t e  a d i f f e r e n t  matter, A well is owned by 

an  i n d i v i d u a l  and  t h e  water is s e e n  to  be h i s  to  d o  with as he  

w i s h e s ,  Hand d u g  w e l l s  are n o t  as  common as Mars and t h e r e  are - 
c o n s i d e r a b l y  f e w e r  p r o b l e m s  i n  r e g u l a t i n g  t h e i r  r e s o u r c e s  m o n g  

m e m b e r s  of t h e  community, 

D r i l l e d  w e l l s  are o f t e n  r e p o r t e d  by  nembers o f  the c o m -  

m u n i t i e s  a s  b e l o n g i n g  to the government .  T h e r e f o r e ,  t h e  c o m u -  

n i t y  u s u a l l y  f e e l s  little o b l i g a t i o n  f o r  t h e i r  o p e r a t i o n  and 

m a i n t e n a n c e ,  T h i s  a t t i t u d e  c a n  be m o d i f i e d ,  however ,  as shown 

e l e a r l y  i n  t h e  r e p o r t s  by the LBHI social scientists, where a 

s i g n i f i c a n t  d i f f e r e n c e  be tween upkeep by  v i l l a g e s  who have  gone 

t h r o u g h  the TVAPP ( a n d  CAPP) p r o c e d u r e s  and t h o s e  who have n o t  is 

r e p o r t e d .  



CAPP APPROACH: THE MODEL AND ITS ASSUMPTIONS 

I t  w a s  assumed t h a t  t h e  Groundwate r  P r o j e c t  would s e c u r e  

t h e  c o o p e r a t i o n  o X o c a l  communi t i e s  i n  i ts  w e l l  d r i l l i n g ,  o p e r -  

a t i n g ,  and m a i n t e n a n c e  e f f o r t s .  Water i s  a l w a y s  i n  n i g h  demand 

i n  an  a r i d  r e g i o n  and much o f  t h e  t h r u s t  of t h e  social  i n v e s t i g a -  

t i o n s  was d i r e c t e d  a t  how t o  i n t e g r a t e  and t r a i n  r u r a l  c e s i d e n t s  

i n  t h e  u s e  o f  t h e  new w e l l s .  

Framework f o r  t h e  CAPP 

The i n i t i a l  d e s c r i p t i o n  o f  t h e  social o r g a n i z a t i o n  o f  

t h e  r u r a l  c o r n u n i t i e s  made i n  Roark and t h e  s e l e c t i o n  of t h e  

t u u l o  a s  t h e  soc ia l  u n i t  upon which to  f o c u s  w a s  p r e s e n t e d  i n  

F a r a h ,  S a r t a n a  and Roark ( 1 9 8 3 ) .  The TVAPP program was aimed a t  

i n v o l v i n g  local communi t i e s  i n  t h e  planning, c o n s t r u c t i o n  and 

m a i n t e n a n c e  of w e l l s  and a t  u s i n g  t h e  same community r e s o u r c e s  t o  

m o n i t o r  and m a i n t a i n  r e c o r d s  on the water use. T u u l o  l e a d e r s  

w e r e  t o  be i n v o l v e d  i n  Groundwater  P r o j e c t  w e l l  e o n s t r u c t i ~ n  

a c t i v i t i e s  t h r o u g h '  a  series o f  t h r e e  m e e t i n g s  i n  which it  would 

be a r r a n g e d  f o r  t h e  community to  provide s e r v i c e s  and goods  t o  

t h e  d r i l l i n g  crews, The p a r t i c i p a t i o n  responsibilities for t h e  

t u u l o  were a s  fo l lows:  

1. Community a s s e s s m e n t  f o r  i n f o r m a t i o n  

2. Labor s u p p o r t  f o r  t h e  a c t u a l  i n s t a l l a t i o n  of the 
b o r e h o l e s  

3 ,  L o c a l  payment f o r  t h e  c o n s t r u c t i o n  o f  the  d i s t r i b u -  
t i o n  s y s t e m ,  and p a r t i a l  payment o f  r e c u r r i n g  costs 

4. Community management of t h e  new water p i n t  t h r o u g h  
c o o p e r a t i o n  with the existing, l o c a l l y  selected, 
water management committees, 

I n  Schwarz  (19831 ,  t h e  TVAPP was changed to  i n c o r p o r a t e  

a more e l a b o r a t e  scheme o f  i n v o l v e m e n t  and p a r t i c i p a t i o n ,  and t h e  

f o c u s  w a s  s h i f t e d  from t h e  t u u l o  (or  v i l l a g e )  Bevel  t o  a l a r g e r  



community level. The three visits by WDA and Groundwater Project 

personnel was extended to a series of visits and involvement 
procedures, 

The CAPP is given below. This program organizes water 

development at the community level into four stages of technical 

activities and village participation (See Figure). These are as 

follows: 
s 

- community orientation and assessment, 
- drilling of boreholes, 
- construction of civil works and pump installation, 
- operation and maintenance, 

Incorporated into these stages are information on local 

conditions, labor and materials for construction, the payment of 

users; fees, and the enforcement of management rules, The stages 

are as follows: 

Cowmunitv Assessment Stase 

The objectives of this stage are to determine the extent 
of interest and to form a committee, if one does not 
already exist, to coordinate local participation, Meet- 
ings are programmed among village and local government 
personnel and coordinated-by the community participation 
organizer, assisted by a WDA employee and other exten- 
sion staff. 

Drilling Stage 

The objective is to make the necessary preparations for 
the borehole and pump installation. The community is to 
participate in selecting (or helping to select) the 
drilling site, electing local personnel to oversee the 
pump, nominating candidates for well operator training, 
and repairing roads or the construction site. 

Construction Stage 

The objective is to complete the water supply system, 
The local residents contribute labor and providz food 
for the workers, The WDA staff meets w i t h  the Boeal 
leaders to devise a water management system plan and 
well operators are trained. 



Plan: CeDP Integrated Approach t o  Constsatctio 
y Participation, Pionftoring' and Evaluation- 
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s c i e n t i s t s  d i d  n o t  d i r e c t  any a t t e n t i o n  to  how t h e  v a r i o u s  as- 

p e c t s  and e l e m e n t s  o f  t h e  WDA i n t e r a c t  and how t h e  WDA r e l a t e d  to  

the r u r a l  communi t i e s .  

T h e r e  are a l w a y s  s e v e r a l  social f a c t o r s  a t  work i n  any 

l a r g e  o r g a n i z a t i o n ,  and t h e s e  s h o u l d  have  been  c l a r i f i e d .  The 

P r o j e c t  w a s  n o t  w e l l  i n t e g r a t e d  w i t h i n  t h e  WDA. T h e r e  were 

d i f f e r e n t  k i n d s  o f  p e o p l e  i n  &he a g e n c y  who were s u d d e n l y  working  

t o g e t h e r ,  i , e , ,  e x p a t r i a t e  and WDA p r o j e c t  p e r s o n n e l  and other 

WDA p e r s o n n e l ,  Were there c o n f l i c t s ?  Was a s t r a t e g y  e v o l v e d  for  

d e a l i n g  w i t h  p o t e n t i a l  p rob lems?  A l s o ,  what  a b o u t  t h e  i n t e r e s t s  

of WDA p e r s o n n e l  and t h o s e  o f  t h e  r u r a l  communi t ies?  S o m a l i  

Government p e r s o n n e l  are h o r r i b l y  u n d e r p a i d  and v e r y  v u l n e r a b l e  

to  p e t t y  c o r r u p t i o n ,  H o w  were t h e s e  p r o b l e m s  d e a l t  w i t h ?  

b. T r a i n i n g  

T r a i n i n g  a p p e a r s  to  have  been  c a r r i e d  o u t  i n  b a s i c a l l y ,  

t w o  ways. One w a s  a series o f  f o r m a l  t r a i n i n g  s e s s i o n s ,  r a n g i n g  

from c l a s s r o o m  i n s t r u c t i o n  t o  s e m i n a r s  and t h e  p r e p a r a t i o n  o f  

t r a ;  n i n g  manuals .  The c o n s u l t a n t s  were v e r y  a c t i v e  i n  t h i s  area,  

and much o f  t h e  project e f f o r t  w a s  s p e n t  i n  formal t r a i n i n g .  The 

o t h e r  way was on- the-  j o b  t r a i n i n g ,  w h e r e i n  i n d i v i d u a l s  were 

t a u g h t  by working  i n  t h e  a c t u a l  task of d r i l l i n g  w e l l s ,  r e p a i r i n g  

equ ipment  or c o l l e c t i n g  d a t a .  I t  h a s  been a r g u e d  t h a t  o n e  r e a s o n  

f o r  t h e  v e r y  h i g h  cost o f  i n d i v i d u a l  w e l l s  w a s  t h e  emphasis 

p l a c e d  o n  t r a i n i n g  d u r i n g  a c t u a l  f i e i d  o p e r a t i o n s ,  w i t h  a conse-  

q u e n t  d r o p  i n  p r o d u c t i o n  r a t e s  and t h e  u s e  of a d d i t i o n a l  proce- 

d u r e s  t h a t  would o t h e r w i s e  n o t  h a v e  been c a r r i e d  out. 

The social  component o f  t h e  P r o j e c t  i n c l u d e d  s e v e r a l  

f o r m a l  and i n f o r m a l -  t r a i n i n g  s e s s i o n s  r e l a t i n g  t o  t h e  p r o j e c t w  s 

g o a l s .  U n f o r t u n a t e l y ,  it is Aif  f i c u l t  to assess t h e  immedia te  

r e s u l t s ,  b e c a u s e  t h e r e  are no t r a i n e d  a s e i o l o g i s t s  or f i e l d  as- 

s i s t a n t s  i n  t h e  WDA a t  t h i s  t i m e ,  o t h e r  t h a n  t h e  c h e m i s t  who h a s  

worked c l o s e l y  w i t h  t h e  LBII social s c i e n t i s t s  and who is, func-  

t i o n a l l y ,  a good f i e l d  a s s i s t a n t .  



e m  C o m m o d  i t  ies 

The p r i n c i p l e  commodity or p h y s i c a l  r e s o u r c e  t h a t  h a s  

b e e n  p r o v i d e d  t o  t h e  WDA under  t h e  social component h a s  b e e n a  set 

of t w o  c o m p u t e r s  and t h e  t r a i n i n g  of p e r s o n n e l  i n  t h e i r  u s e ,  

T h e s e  are b o t h  p e r s o n a l  c o m p u t e r s ,  which seem a d e q u a t e  f o r  t h e i r  

i n t e n d e d  u s e  by t h e  WDA P l a n n i n g  U n i t ,  

d, D i r e c t  S u p p o r t  

Direct s u p p o r t ,  i n  terms o f  o p e r q t i n g  costs f o r  t h e  

social  component o f  t h e  P r o j e c t ,  a p p e a r s  t o  have  been  q u i t e  ade- 

q u a t e  for t h e  work  t h a t  w a s  c a r r i e d  o u t ,  t hough  t h e  more e x t e n -  

s i v e  program p r o p o s e d  by t h e  C o n s u l t a n t  was n e v e r  approved  or 

funded ,  

2- S o m a l i  Government I n p u t s  

a. WDA S t a f f  

The WDA h a s  n o t  been  a b l e  to  p r o v i d e  any  o f  t h e  o t h e r  

p e r s o n n e l  r e q u e s t e d  or a g r e e d  t o  i n  p r e v i o u s  project documents .  

The o n l y  member o f  t h e  P l a n n i n g  U n i t  o f  t h e  WDA is t h e  c h e m i s t  

who worked w i t h  t h e  LBII social s c i e n t i s t s .  

b, S u p p o r t  F a c i l i t i e s  

The social component is housed i n  t h e  P l a n n i n g  U n i t  

f a c i l i t i e s  l o c a t e d  i n  t h e  WDA's c e n t r a l  o f f i c e s  i n  Mogadishu. 

T h e r e  are ns special  f a c i l i t i e s  r e q u i r e d  or p r o v i d e d  i n  t h e  o u t -  

l y i n g  r e g i o n s .  

c,  S t a f f  Erom Bay Region A g r i c u l t u r a l  
Development  B r o j  ect  

For  t h e  social component ,  BRADP p r o v i d e d  t h r e e  enurnera- 

tors,  who had been  working  w i t h  t h e  s o c i o e c o n o m i c  u n i t  of t h e  

u n i v e r s i t y  of Wyoming's team. These e n u m e r a t o r s  were u t i l i z e d  a s  

f i e l d  a s s i s t a n t s  f o r  a s h o r t  t i m e  o n l y  and were then r e l e a s e d ,  

The loss of t h e s e  t r a i n e d  p e o p l e  appears d u e  to  a lack o f  inter- 



a v e r y  u s e f u l  s t r a t e g y  if t h e r e  w e r e  a d e q u a t e l y  t r a i n e d  p e r s o n n e l  

w i t h i n  t h e  P l a n n i n g  U n i t  o f  t h e  WDA. 

N o  a l t e r n a t i v e  to  t h e  CAPB w a s  a l l o w e d  f o r .  The LBSI 

socia l  s c i e n t i s t s  p r o c e e d e d  w i t h  t h e  u n d e r s t a n d i n g  t h a t  t h e  p e r -  

s o n n e l  and s u p p o r t  n e c e s s a r y  t o  implement  t h i s  program would be 

f o r t h c o m i n g .  One c a n  h a r d l y  f a u l t  them f o r  t h e  i n a b i l i t y  of She 

WDA or t h e  Somal i  Government t o  r e s p o n d  to  t h e i r  a g r s e m e n t s ,  

a l t h o u g h ,  g i v e n  t h e  past  p e r f o r m a n c e  o f  the WDA and o t h e r  S o m a l i  

i n s t i t u t i o n s  i n  t h e s e  areas and g i v e n  t h e  g b s e n c e  i n  t h e  c o u n t r y  

o f  t r a i n e d  social s c i e n t i s t s  n e c e s s a r y  to  c a r r y  o u t  t h e  program, 

it was o v e r l y  o p t i m i s t i c  o n  t h e  part  o f  U S A I D  and t h e  c o n s u l t a n t  

t o  e x p e c t  t h a t  t h e y  would b e  p r o v i d e d ,  

PROJECT IMPACT 

Impac t  o f  t h e  Groundwater  P r o j e c t  on v i l l a g e  l i f e w a y s  is 

d i f f i c u l t  t o  assess w i t h  any d e g r s e  o f  p r e c i s i o n .  T h e r e  is a 
l a c k  o f  q u a n t i f i a b l e  d a t a  and t h e  P r o j e c t  i s  s t i l l  too r e c e n t  to 

show any long- te rm e f f e c t s .  However, f i e l d  v i s i t s  to s e v e r a l  

v i l l a g e s  show t h a t  t h e  b e n e f i t  o f  h a v i n g  water a v a i l a b l e  is b e i n g  

e n j o y e d  by a g r e a t e r  number of p e o p l e  i n  t h e  P r o j e c t  a r e a s .  

F i e l d  v i s i t s  were made to some s e v e n  v i l l a g e s  i n  t w o  

t r i p s -  The E v a l u a t i o n  Team l e a d e r  w a s  p r e s e n t  on  b o t h  o c c a s i o n s .  

Dur ing  t h e  f i r s t  f i e l d  t r i p ,  t h e  team w a s  a b l e  t o  c o n c e n t r a t e  o n  

t h e  role o f  t h e  WDA, its i n t e r n a l  o r g a n i z a t i o n  and t h e  f u n c t i o n a l  

c a p a c i t y  o f  WDA's  Ba idoa  r e g i o n a l  o f f  ice. The second  f i e l d  t r i p  

e x t e n d e d  v i s i t s  to f o u r  v i l l a g e s  i n  t h e  Bay Region where w e l l s  

~ had been  d r i l l e d  by t h e  Groundwater  P r o j e c t ,  w i t h  t h e  v i e w  to  

o b s e r v e  Row w e l l s  w e r e  f u n c t i o n i n g  ( a l b e i t  t h e  f i e l d  v i s i t s  t o o k  

p l a c e  d u r i n g  t h e  - Gu or major r a i n y  s e a s o n ) ,  t h e  support s e r v i c e s  

g i v e n  by t h e  WDA, and t h e  e f f e c t i v e n e s s  o f  t h e  CAPP, 

F i e l d  v i s i t s  were made o n l y  to v i l l a g e s  i n  t h e  Bay re- 

g i o n .  Inasmuch as  t h e  b u l k  o f  t h e  Groundwater  P r o j e c t  e f f o r t s  

h a v e  been  expended i n  t h e  Bay Region,  it seemed r e a s o n a b l e  t o  

select f i e l d  s i t e s  i n  t h a t  localhe, S i n c e  v i s i t s  w e r e  d u r i n g  t h e  
m a j o r  rainy s e a s o n ,  the a v a i l a b i l i t y  of s u r f a c e  w a t e r  w a s  near 



its p e a k  and m o s t  w e l l s  w e r e  n o t  i n  use .  Dur ing  t h e  s e c o n d  

v i s i t ,  which  c o n c e n t r a t e d  on  i n t e r v i e w s  w i t h  local water c o m m i t -  

tees and v i l l a g e  w e l l  o p e r a t o r s ,  t h e  p r o c e d u r e s  for water d i s t r i -  

b u t i o n  and f e e  c o l l e c t i o n  c o u l d  be o b s e r v e d ,  A l s o ,  s i n c e  v i s i t s  

t o o k  p l a c e  d u r i n g  Ramadan, t h e  p a t t e r n  s f  water u s e  w a s  q u i t e  

d i f f e r e n t  t h a n  normal ,  

~ u r i n g  t h e  f i r s t  v i s i t ,  it w a s  o b s e r v e d  t h a t  t h e  o v e r -  

whelming m a j o r i t y  Q £  i n d i v i d u a l s  d r a w i n g  water from w e l l s  or 

s u r f a c e  s o u r c e s  were women. Water w a s  g e n e r a l l y  t r a n s p o r t e d  

i n c o n t a i n e r s  c a r r i e d  on t h e i r  backs .  The donkey carts w i t h  t a n k s  

and o t h e r  means o f  t r a n s p o r t i n g  water o b s e r v e d  o n  o t h e r  occa- 

s i o n s ,  or i n  d i f f e r e n t  r e g i o n s  of t h e  c o u n t r y ,  were n o t  o b s e r v e d o  

S e v e r a l  women r e p o r t e d  t h a t  s i n c e  t h e  w e l l s  w e r e  d r i l l e d ,  their 

t i m e  s p e n t  i n  c a r r y i n g  water had been  r e d u c e d  c o n s i d e r a b l y .  One 

woman i n  p a r t i c u l a r  r e p o r t e d  t h a t  s h e  used to  spend  four h o u r s  

e v e r  o t h e r  d a y  i n  f e t c h i n g  water and t h e  t i m e  had been reduced  t o  

one  h o u r .  The s h ~ r t e r  d i s t a n c e  also p e r m i t t e d  her to  transport 

more w a t e r  a t  a  s i n g l e  t i m e ,  which meant  s h e  c o u l d  k e e p  her  

h o u s e h o l d  c l e a n e r  a s  w e l l  a s  i n c r e a s i n g  t h e  o v e r a l l  amount sf 

w a t e r  consumed. 

Dur ing  t h e  second  v i s i t ,  it w a s  l e a r n e d  t h a t  members of 

t h e  Water Committees a r e  g e n e r a l l y  drawn from t h e  e x i s t i n g  v i l -  

l a g e  committees, Each Water C o m m i t t e e  appears t o  be  domina ted  

by m e m b e r s  f rom t h e  v i l l a g e  i n  which t h e  w e l l  is  l o c a t e d ,  though  

i n  m o s t  c a s e s  m e m b e r s  of o t h e r  v i l l a g e s  u s i n g  t h e  w e l l  were  also 

committee members, 

C o m m i t t e e  members g e n e r a l l y  r e p o r t e d  t h a t  t h e y  were 

c o n s u l t e d  o n  t h e  l o c a t i o n  o f  t h e  w e l l  p r i o r  to  its d r i l l i n g .  

Where t h e  TVAPP p r o c e d u r e s  were f o l l o w e d  ,however ,  committee mem- 

b e r s  c l a i m e d  t h e y  were n o t  in fo rmed  o f  t h e  p o s s i b i l i t y  t h a t  water 

may n o t  b e  found.  I n d e e d ,  t h e y  s t a t e d  t h a t  t h e  WDA1s dr i l l e r s  

t o l d  them t h a t  water would d e f i n i t e l y  b e  found ,  T h i s  w a s  in 

d i r e c t  c o n f l i c t  w i t h  t h e  g u i d e l i n e s  p r o v i d e d  i n  t h e  CABP s t r a t e g y  



- 

which r e q u i r e d  t h a t  communi t ies  b e  in fo rmed  o f  t h e  p o s s i b i l r t y  of 

f a i l u r e  i n  o r d e r  t h a t  t h e y  may d e c i d e  w h e t h e r  to  p a r t i c i p a t e  i n  

t h e  d r i l l i n g  program or n o t .  

I t  w a s  r e p o r t e d  t h a t  v i l l a g e s  p a r t i c i p a t e d  i n  the w e l l  

d r i l l i n g  and c i v i l  works c o n s t r u c t i o n  by p r e p a r i n g  r o a d s ,  h i r i n g  

and p r o v i d i n g  l a b o r ,  food and o t h e r  s e r v i c e s  to  t h e  d r i l l i n g  and 

c o n s t r u c t i o n  crews, I n  t h e  second  v i s i t ,  o n e  v i l l a g e  r e p o r t e d  

t h a t  i t s  p e o p l e  a l s o  g a v e  Sh. 30,000 t o  t h e  d r i l l i n g  crew. Evi- 

d e n t l y ,  it i s  common to  p r o v i d e  c a s h  amouqts  o f  Somal i  S A .  10 ,000  

- 30c000 t o  t h e  d r i l l i n g  crews. 

P r o j e c t  g u i d e l i n e s  p r o v i d e  f o r  t h e  n o m i n a t i o n  o f  w e l l  

o p e r a t o r s  by t h e  local  water committee. I n  practice,  however ,  i t  

w a s  r e p o r t e d  t h a t  t h e  c i v i l  works construction crew s e l e c t e d  t h e  

o p e r a t o r  f rom e a c h  v i l l a g e  and t h i s  s e l e c t i o n  would t h e n  be con- 

f i r m e d  by t h e  Water C o m m i t t e e ,  I n  t h e  v i l l a g e  o f  S a r n a n  Bheer  

t h e  %dater C o m m i t t e e  v e t o e d  t h e  WDA c h o i c e  f o r  w e l l  o p e r a t o r ,  who 

a l so  a c t s  as  f e e  collector,  and w e r e  o v e r r u l e d  by t h e  WDA, I t  

s h o u l d  be n o t e d  t h a t  p e o p l e  i n  Sarman Dheer  v o i c e d  t h e  m o s t  com- 

p l a i n t s  a b o u t  t h e  d i s p o s a l  o f  water f e e s .  

I n f o r m a t i o n  on w e l l  u s e  was g e n e r a l l y  i m p r e s s i o n i s t i c ,  

s i n c e  t h e  o n l y  r e c o r d s  k e p t  by v i l l a g e  w e l l  o p e r a t o r s  t h a t  were 

o b s e r v e d  w e r e  l i s t i n g s  o f  people who are c h a r g e d  by t h e  month for 

d r a w i n g  water from t h e  w e l l .  W e l l  operators a t  t h e  v i l l a g e  

sites w e r e  e i t h e r  u n a b l e  or u n w i l l i n g  to  g i v e  a c c u r a t e  estimates 

of w e l l  u s a g e .  Whi le  w e l l  operators w e r e  t r a i n e d  to  keep r e c o r d s  

a s  p a r t  o f  t h e i r  normal  i n s t r u c t i o n  i n  o p e r a t i o n  p r o c e d u r e s ,  i t  

a p p e a r s  t h a t  t h i s  practice h a s  b e e n  i m p o s s i b l e  t o  e n f o r c e ,  Once 

p r o j e c t  employee  r e p o r t e d  t h a t  t h e  o n l y  way t h e y  were a b l e  t o  g e t  

a w e l l  operator to k e e p  water r e c o r d s  was t o  p a y  him an  a d d i -  

t i o n a l  sum. 

W e i l  operators wc~re  x r a i n e d  i n  o p e r a t i o n  p r o c e d u r e s  

d u r i n g  t h e  period o f  c i v i l  works c o n s t r u c t i o n ,  T h e s e  i n d i v i d u a l s  

r e p o r t e d  h a v i n g  had t h r e e  rnonkhs o n - s i t e  t r a i n i n g  i n  o p e r a t i o n  

b u t  none i n  repairs. A l l  e x p r e s s e d  i n t e r e s t  i n  l e a r n i n g  how to  



ef fec t  minor  r e p a i r s ,  T h e s e  v i l l a g e s  are l o c a t e d  a t  some dis- 

t a n c e  f rom B a i d o a  and o n e  said he was a t t e m p t i n g  minor  r e p a i r s  on 

his own, The WDA s u g g e s t e d  t h a t  it w a s  possible t o  set up a 

program i n  t h e  f u t u r e ,  i n  which g r o u p s  o f  w e l l  operators would be 

b r o u g h t  t o  Mogadishu f o r  i n d i v i d u a l  t r a i n i n g  i n  basic pump re- 

p a i r s .  

A l t h o u g h  t h e  w e l l  o p e r a t o r s  are r e s p o n s i b l e  f o r  f e e  

collection, t h e y  a l so  h i r e  o t h e r s  t o  a s s i s t  i n  t h i s  t a s k ,  One 

v i l l a g e  r e p o r t e d  t h a t  t h e  f e e  collectors. were members o f  a w e l l  

operator 's  f a m i l y .  N a t e r  c h a r g e s  are supposed  to  be s t a n d a r d  a t  

a l l  w e l l s ,  y e t  c h a r g e s  are c o n s i d e r e d  h i g h  by t h e  local p p u l a -  

t i o n  who u s e  u a r l s  d u r i n g  the d r y  s e a s o n ,  Some o f  the v i l l a g e s  

c o l l e c t e d  m o n i e s  on a  p e r  u s e  b a s i s  w h i l e  o t h e r s  e s t a b l i s h e d  

m o n t h l y  a c c o u n t s  a t  a set f e e  f o r  f r e q u e n t  u s e r s ,  Some w e l l  

o p e r a t o r s  r e p o r t e d  k e e p i n g  no  r e c o r d s  of f e e s  c o l l e c t e d ,  

Part o f  t h e  money c o l l e c t e d  from w a t e r  f e e s  goes to 

p a y i n g  f o r  f u e l  f rom t h e  WDA, The r e p o r t e d  prices v a r i e s  from 

S o m a l i  Sh. 3 , 0 0 0  t o  10,000 f o r  200 L of diesel f u e l ,  which is 

c o n s i d e r a b l y  a b o v e  t h e  e s t a b l i s h e d  government rates. F u e l  was 

u s u a l l y  r e c e i v e d  the same d a y  r e q u e s t e d ,  a lbe i t ,  i n  t h e  event of 

r e g i o n a l  s h o r t a g e s ,  a w a i t  o f  t h r e e  or four d a y s  w a s  n o t  u n u s u a l ,  

A 200 L barre l  o f  f u e l  u s u a l l y  l a s t s  a week or t w o  d u r i n g  the d r y  

s e a s o n ,  t h e  p e r i o d  o f  peak  use, Sarman Dheer  r e p o r t e d  o p e r a t i n g  

t h e  pump f o r  a b u t  8 hours daily, u s i n g  around 2 E of f u e l  per 

h o u r ;  Taf low o p e r a t e d  6 h o u r s  d a i l y  u s i n g  2.7 L p e r  h o u r ;  and 

Hareero J i i f o  11 h o u r s  d a i l y  u s i n g  2.3 L per hour .  Pumps w e r e  

n o t  r u n  d u r i n g  t h e  h o t t e s t  p a r t  o f  t h e  d a y  and t h e  water t a n k s  

were n o r m a l l y  f i l l e d  d u r i n g  t h e  n igh t .  During t h e  r a i n y  s e a s o n ,  

t h e  t a n k  is f i l l e d  o n l y  o c c a s i o n a l l y  f o r  t h o s e  few who need wa- 

ter .  The WDA reports t h a t  t h e  rest of t h e  money goes t o  it, 
though  w e l l  operators r e p o r t e d  k e e p i n g  t h e  r e m a i n d e r  f o r  t h e i r  

own use ( "mi lk  money" ) . I n  t h e  a b s e n c e  of r e c o r d s  it is i m p o s s i -  

b l e  t o  d e t e r m i n e  t h e  amounts  o f  income from t h e  w e l l s .  
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CORRESPONDENCE BETWEEN U N I V E R S I T Y  OF WYOMING 
SOCIOLOGY DEPARTMENT AND PROJECT PERSONNEL 



Bay Region Rural Development Project 
Socio-Economic Study 

P.0. Box 3315 
Merica Hall, Wm. 320 

University of Wyoming 
Laramie, Wyoming 82071 

307-766-4821 

June 2 ,  *1986 

Dr. Frank Arau jo 
11 Dartmouth Place 
Davis, CA 95616 

Dezr Frank, 

Enclosed are the things I have with regard to Louis Berger and Ron Schwarszts 
request for supporting data from the Socioeconw~c Baseline Study. 

The first item is a letter from Roy Lock. He seemed to know what he was 
doing, and I wrote back almost immediately with a copy of the household survey 
and eodebook, so he could indicate what data (variables) he wanted. I think 
I also indicated that I could pull the data off our CYBR to put a file on a 
set of PC disks compatible with tK%r IBM-PC-XT, but that I hadn't done that 
at the time and might need a little time- I didn't hear back from Lock. 

The second item is a letter from Levine, received in early August. He rnenrions 
Schwartz'  interest in information. I responded with a 8/13 letter, the third 
item enclosed. 

I didn't hear anything after that, until late February the next yeah. (W - 
Julien's office received the telex an 2/17. P got it over a week later!) It 
responds to my letter to Levine six montbs earlier. The next day I received 
Ron's letter, enclosed, and contacted our Office of Research and talked to 
Roger Wilmot about Berger's request. He informed ne that the work would have 
to be contracted through UW, and they would first need more formal authorization 
from Berger. Ron's word wasn't good enough to allow me/UW to proceed. 

The telex sent from here on 2/27 requests this more binding authorizatioi~ to 
do the work and be paid for it - through UW's Contracts and Grants Office (c/o 
Roger Wilmot), That's the last correspondence we had on the mtter. 

I am also enclosing Ron's draft of the information he was seeking. This is a 
cleaned-up version  hat was sent in February 1986 with Ron's letter to me. I 
had received a draft with Ecvine' s letter the previous August, and t h a ~  ' s 
refered to in my letter of $/I3  to Levine, on which I had estimated the time and 
cost of doing the work. 

Hope this helps eo clear the air. Really, I would have loved to help Ron out, 
and could have used the money. But, by late February his work was xlearky due 
and I assumed there wasn't time, gfven my schedule that wauldn't ler me get to 
it till Spring Break (April 71, as I indicated in my 2/27 tef ex, 1. wish we 
could have worked out the details in early fall, and there woald have been no 
problem getting the work dane. 



- 3 w y  Lzci : iLnuis  E e r g e r  f n t  ' 1 ,  !nc., 
A m e r i c a n  Eabassy Hogadi s h u ,  

k g e n c y  + o r  I n t s r n a t i o n a P  B e v e l o p a e n t ,  
W = s h i n g t c n  DS 20525.  

Date: G p r i l  21, 1985. 

I h ~ v e  ?us: s t a r t e d  a one-year c o n t r a c t  z n  S o n ~ l ~ a  with LOUIS Eerger I n t ' l  an the  
t c , z p r e n e n s l v c  G r c u n d w a t e r  2 e v e l o p n e n t  P r o j s c t .  i l y  s p e c i i i c  t a s k  i s  t o  h e i p  establish a 
P l a n n i n g  U n i t  f o r  the W a t e r  Deveiapment Agency.  P a r t  04 this work involves s e t t i n g  up a 
~ ~ w ~ t e r 1 ~ f d  d h t i b 3 5 2  04 R y d r o i g ~ c ~ l o q ~ c ~ l  a n d  s o c i o - e c o n a m i c  da t a  f o r  t h e  a h o l e  r o a n t r y .  
Sa:iie c o n c e r , t r z t : o n  o i  e f i o r t  w i l l  r,bv~oc=ly go in:o : s l i o c t i n g  d a t a  en t h e  GCCP area a+ 
oper3tnoG;. wh:ch, a s  you  know. i n c l u d ~ s  t h 2  Bay s e g l c n .  

! s ?  t h e r e i o r e  aost i n t e r e s t ~ c  i n  - and most g r a t e + u l  + o r  - t h e  work your t e a a  b a s  
 don^ i n  ?r ;dcc ;ng  i n e  S o c l r e c c n o a i c  b a s e l i n e  Srudy o i  t h e  Bay R e g i o n .  I look i o r u a r j  t o  
i t s  f i n s 1  3ppruva!  ( o f  w h a t e v e r  i s  h o l d i n g  i t  up1 sc  t h a t  I aay h a v e  my own copy and n o t  
kee? having to o a t k e r  US&I3 t9 " b c r r o w "  t h e i r s .  

Thz raz ; t - t  ha5 p r o v e d  v e r v  u s e i o i  t o  me, as 5 nenrcoer t o  S o m a l i a ,  ifi unders tand ing  
s s a n t k ~ n g  s t  tne E a y  regran  acd hcw the  s y c t e a  norks. I n  terms o i  setting up a a a r a b a s e  
h o r s  a r  1 5 4 ,  h z : + e v e t :  I r 2 3 i l v  n e e d  access  r o  ygur rsw d a t a  - a r  saae oi i t ,  a t  least. 

i z n z e r r t = n i  t h a t  S i k e  Hsrtbn i s  h e r e  f o r  i i v e  m o n t h s  a t  b a i d a a ,  a n d  has "soae oi 
t h e  a e t a "  w : t n  k ~ n  i a r  use  on nis O ~ S c r o e  c c a p u t ~ r .  I h a v e  n o t  y e t  been a b l e  t o  c o n t a c t  
h i m ,  b ~ t  i n t e n d  t 9  i~ s o  3s soon a5  p r s s i b i e .  i a l s o  u n d e r s t a n d  - irom a e r n i e  Ka?p - 
t h a t  sincz h i s  z q n c e r n  i s  a a i n i y  i n  a g r i c i i l t u r a l  e c c n o e i c s ,  h e  n a y  n e t  have w h a t  1 need. 
I aa stiii 3n::icur ta meet h i a n :  and  hope t h a t  we c a n  t; oi soae h e l p  t o  each o t h e r .  

-. t n e  equlgment we h a v e  here 3i W3A c o n s i r t c  0 %  a n  Osborne ( w h i c h  i s  re3liy t h e  
p r c p o r t y  o I  LBIIi and a COflPk2. T h i s  i s  t o  b e  suppismented i n  AuqusB by an I B H  PC-YT 
. + 385t:. Tke COWFAG is i u l i y  YBM compatible a n d  we a r e  using BBkSE l i I  a n d  (qc r . , .  

SY?iP?J4Y s o i t a s r e .  On o r d e r  is the PC version of  f P S S ,  w h i c h ,  you say,  was t 3 e  packaqe 
u s e d  i o r  l o s t  = f  t h e  a n a i y c l s  a t  i4ycaing. Whst i w o u l d  e v e n t u a l l y  l i k s  is f o r  you  t o  
zend cis s r i e c t e d  p o r t i o n s  ci this d a t a  o n  d i s k e t t e .  

I n i t l a i l y ,  c o u l d  yea pleas? l e t  n e , h a v e  an r d e a  cf wnat d a t a  is h e l d  in inhaft i c r n ,  
sj t h a t  I say b e  s e l e c t i v e  i n  what I r e q u e s t :  a r i a ,  i n d e e d ,  i f  you are wiliing and a5ie t o  
p r o v i d e  me w i t h  tn'e d a t a  I n  t h e  f o r 3  ! can u s e .  

1 I look i o r r s r o  tg h e a r i n g  Q r o a  you,  and t h a n k  ycu in a d v a n c g  f o r  any h e l p  you n i g h t  



THE UNITERSITY OF WYOMING 
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UNIVERSITY STATION. BOX 3293 

LAIPANIEq WPOMNG 82071 

August 13, 1985 

Robert Lepine, Chief of Party 
Wpming Teem 
~S~PD/b.~agadishu 
Department of S t a t e  
Washington, DC 28523 

Dear Bob, 

I Received your letter and mater ia ls  from Ron Sahwartz this week, 
Thanks f o r  your kfnd remarks about the  Baseline Study Report. O f  
course, I 'd be in t e r e s t ed  im your observacioras i n  ebe months ahead, 
as you come t o  f i n d o u t  t ha t  things may be d i f f e r e n t  "chaR we have 
writfen, I hope the  report 2s useful  in planning your own work, 

A s  Ron has probably told you, we spent about t en  days together i n  
Baidsa on a previous consultancy, Ron living with Sheila and I a t  
the  A I D  guesthouse in Baidoa andtraveling together t o  s o w  villagesc 
Ron a l s o  worked w i t h  our team of interviewers f o r  a few days, learning 
about w a t e r  i n  t he  region. 

f would be happy t o  h e l p  Ron ~ 5 t h  the  information he is seeking, but 
hi-s list of questfons and the things he" l i k e  Eto d s  with the data  
requi re  q u i t e  alot of tfme and w ~ r k .  AS you hm, the data set w e  
co l lec ted  xh t he  Bay Region belongs t o  A I D  as w e l l  as the University 
of Wyoming. I have offered ro make the raw data available te USAID- 
2n whatever form they'd dike i t ,  but: so far ~ % v e  had r,o takers. 

P th ink  2t makes t he  most ser.s- for  m e  Lo o f f e r  t o  do whatever additional 
(beyond the Basel'nne Srudy Report) awalysfs AID,  World Bank o r  ~ ~ h o e v e r  
desirke, on a consult ing basis.' I eaeimase t h a t  I'd need about t e n  
vorkiilg days t o  do everything Ron is  requesting, with computer TTme 
costing about $600 and an tnd i r ec t  cost  r a t e  of 39%, s ince  I'd be 
using campus f a c i l i t P e s  . 
If USAID has other things they'd l i k e  me t o  do, i n  the way of ana ly s i s ,  
t ha t  can be arranged i n  the  same way. I f  they w i l l  t e l l  me what they 
want done, I can give them a cos t  est imate and they can send mane a 
can t rac t  to do the  work. 

By the  way, t h i s  d o e s n k  apply to you o r  t o  o thers  on the Wyoming Teaq.  
If there are things  you'd l i k e  t o  see f r o m  the  data, le t  nne know and 
I'll do what I can t o  get you the  information. 



The six young somalils who have been in the Applied Social Research 
Program here will return to Sonafia at the end of this month. I 
expect most of them to return to Baidoa, and one will return to NMEF 
at ehe Ninistry of Planning. They've nad a good year, and an especially 
good summer in their courses on projzct design and evaluation, 1'11 
miss them, but not the incredible amount of time the Program has taken 
from my other work. 

1'11 be writfng a proposal for continued social research to accompany 
the technical assistance in the Bay Project, at Warsame's request 
last spring, and may be in Baidoa around or after Christmas for a 
few weeks. Basically, Warsame wants someone so direct and evaluate 
the work of the Nonitering and Ev~luation team of S W P  (the young men 
who have been at I,%? for social research ~raini6g this past year). It's 
a good opportunity to conduct some long-term research, and with the 
work that's already been done ift%,a gbi~d opp~r'~nity to really have 
some inf oxmation that can be useful, 

Mike Martin stopped by mp office yesterday. Sou~ds like he had a very 
successfuh tour in the Bay Region. His Plan 8 hearing is Friday, and 
I'm looking forward to that. 

I hope all of you are making the adjustments to life in Baidoa well, 
You've gone over at a good time, weather-wise. Mike said the Gu rains 
were plentiful, so Zn addition to the good harvests of the previous 
zwo seasons things should be in pretty good shape, 

Give my regards to the people on the project. Was good to heat from yau. 

- B e s t  regards, 

AV5& Garth Hassey 

./ 

Associate Professor 
- - 
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DATA REGUEST F3OM WYOMING STUDY 

Data on v i l lages  i n  the 2ay Region is nee4ed to  organize and 
implement an evaluation of water developmen t prajects and t o  e s t ab l i sh  a 
monitoring system, I n  v i e w  -J£ the fact AID w i l l  soon conduct a water 
resource survey which could lead t o  addi t ional  Bay Region Projects,  data 
on a l l  v i l lages  surveked would 'be welcomed. For i terns where th i s  is not 
possible, then data  a t  tlhe beel and/or e c o l c g i ~ a l  zone l eve l  would be 
appreciated, 

1 t would be useful to  have detai led data  f o r  'the v i l lages  w i t h  WDA 
wells ( see   append;^ "A"), I n  addition, we request Wyoming's assistance 
i n  t h e  selection of vi l lzges and beels wrthout ~ D A . ~ ~ I . P S  jn each 
e c o L ~ i c a f  zcne w h i c h  could be used as c ~ t r o l  grcups, baseline data 
for  each of these, The lists below follow- the general  organization df 
da t a  i n  the socioeconomic Baseline Survey. Since many topics ar% 
discussed i n  several  sections of the report ,  the forna t  below shows some 
redun d m  cy. 

We recognize t h a t  Wyomi~g may n o t  have a l l  data requested and that 
; r i l la5a . leve l  data is avail::ble for  only a limited nmber of items- 

IDENTIFICATIO'N DATA 

1.8, Bee1 

2 . 0 .  Tuulo 

3.8, Buulo (v i l l age )  

4.0. Date survey completed 

5.0. Ecolcqieal Zone: 

1 5.1 ,  High cropping 

5 -2 . Po ten t i a l  

~ 5.3 , Low croppinq. 

NOTE : - Sketch maps of vi l lages i n  each zone showing land use, 
sett lement patterns,  roads, water resources, schools etc. ~ would be useful (1 or 2 f o r  each zone).  



* 6-43, Social Mxpping Zndicator ( s e c t i o n :  2.3.2,) 

6.1. ~ o o y  

6.2 .  J a b a a y  

6.3. DhoySey 

6.4. J i r r  

I 6.5. Hoolfmad 

6.6, Bay 

6.7. Buur 

6.8. Etc. 
, - 

7.0. Water Resources  - ( s e c t i o n 2 . 3 , 3 , )  . 

-. 
-d. - 

The nethoZs section (1.3. w d  1.8.) and the s t a t i s t i c a l  
i n fo rma t ion  i n  s e c t i o n s  2.3.3.b and 2,3.3.e i n d i c a t e  that 
wate r  r e s o u r c e  da ta  was c o l l e c t e d  fn a l l  80 sample v i l l a g e s ,  
The Planning  U n i t  could make immediate use of this data 

. p a r t i c u l a r l y  i f  i t  is p r o v i d e d  f o r  each v i l l a g e  o r  beel. The 
c h a r t  below is based on o u ~  a n a l y s i s  of data which you would 
have c o l l e c t e d  i n  the f Pefd. P l e a s e  view i t  a t  as s u g g e s t i v e  
and w e  would w e l c ~ m e  the village l e v e l  d a t a  i n  any f o r m a t  
conven ien t  t o  you, I n  a d d i t i o n ,  w e  would like t o  have the 

J d e t a i l e d  results - q u a n t i t a t i v e  data a t  the v i l l age  or bee1 
l e v e l  - of your water p o i n t  survey .  

- *Sec t ion  nambers i n  p a r e n t h e s e s  refer t o  s e c t i o n s  i n  the 
S E  B a s e l i n e  s t u d y  u n l e s s  o t h e r w i s e  no ted ,  



CHART 1. VILLAGE LEVEL WATER DATA 

'WDA Diesel 
Pump well 

Waro 

Other . 

- +If well has a hand-pump i n d i c a t e  w i t h  (HP). 
a L 



Any addi t iona l  comments on water i s sues  i n  each v i l l a g e  - 
supply prob lem,  water qua l i t y ,  WDA management etc, - would 
be w e l  corned af ong with q u a n t i t a t i v e  and desc r ip t ive  
in£ ormation on water rase at each site. 

The summary Tables 1 and 2 a r e  ex&emely useful ,  I f  
poss ib le  we would l i k e  village us bee l  l e v e l  data f o r  those 
i n  the sampie, $titularly thos&vll lages  l i s t e d  in  
Appendix A and those you recoxmend f6r  the control group, 

MIGRATION (2 -60 ) 

Xigration d a b  (Table  20 and 2 1  forma-) f o r  Appendix A and 
control. v i l l - e s ,  Migration d a t a  aggregated for beels 
and/or ecological  zmes; 

VILLAGE SERVICES 

Lx inportan t i tern for h7DA since i n f r a s t ruc tu re  m d  se rv i ce  
a r e  important ind ica tors  l inked  t o  LIe a v a i l z b f l i  t y  of 
water resources. We would like i n f r a s t ruc tu re  da ta  on a l l  
v i l l ages /bee l s  i n  the sample organized i f  poss ib le ,  i n t o  a 
table  s imi l a r  to t h a t  i n  Table 2 4 ,  (P, 146 ). 

VILLAGE ORGANIZATION t2 -7 03 0 - 2 0 7-50 ) 

T h i s  is an item we could use some he lp  with. your s ec t ions  
i nd i ca t e  a v a r i e t y  of pos i t i ons  and committees which could 
be used on a checkl is t ,  We need data f o r  the sample 
v i l l a g e s  and the names of committees and/or pos i t i ons  which 
could be added t o  the list, 



Posit ions  

Guddoemi ye 

~ a ~ a d o o n  

Sanadoon 

VILLAGE LEYEE CHECKLIST 

Organf zations 

Guddi-Sare 

Other Positions [Development Related)  

Guddi-Boosaad 

Akh yaar ta 

Women 's Commi tte 

Water Comi ttee 

War 

Wells 

12.0. SCEOOLS AND LITERACY (2  -8. ) 

Data from socioeconomic s tudy broken down b y  v i l l a g e s  or b e e l s  b u t  
n o t  b y  age cohort. (Reference - Tables 24 ,  2 5  and 2 6 ) -  

13.0, HEALTH (2.9.) 

13.1. Epidemiology 

V i l l a g e  and/or bee1 l e v e l  data on the frequency 
and d i s tr ibut ion  of d i s e a s e s  (2 .9 .1 , ,  2 .9 .2 ,3  and 
d i sease  demographics (2 -9.3. ) -  

13 2 . Heal th Inf ras  tructure /Ut i l izat ian 

I t  is d i f f i c u l t  to tel l  from the report how much 
v i l l a g e h e e l  level information you have an this 
topic, villagebeel level information useful to 
the Planning Unit includes: 



Pr imary  Real t h  Cen ten: i n   illa age be el? Y e s  Eo 

Di s t ance  to  c l o s e s t  one 

Pharmacy: i n  v i l l a g e :  Y e s  No 

Di s t ance  t o  c l o s e s t  one 

Tra ined  midwife r e s i d e n t  i n  v i l f  age: 

S t o r e  i n  v i l l a g e  which sells 
w e s  t e r n  medicines  : 

Yes No 

Y e s  N o  

Data f rom t z b l e  2 8  b y  beel, eccological  zme and f a r  t h e  
v i l l a g e s  i n  appendix and c o n t r c l  v i l l a g e s ,  

14.1. Women's A c t i v i t i e s  (Sectim 3.2.) 

Q u a n t i t a t i v e  data on t i m e  a l l o c a t i o n  f o r  women 's a e t i v i  ties. 
Our i n t e r e s t  would be t o  have-is d a t a  f ron  v i l l a g e s  w i t h  n o  
permanent year  round water  s o u r c e  and from o t h e r s  which do, 
Any in fo rma t ion  which would i n d i c a t e  t h e  amount of  t i m e  women 
and o t h e r s  spend  on water gathering (per week/mon tb/seascn/- 
p a r )  wauPd be p a r t i c u l a r l y  u s e f u l .  

A 
I d e n t i f i a $ t i o n  of v i l l a g e s  o r  beels where women r e q u i r e d  3 
days t o  g e t  water during the JilaalL season?.  Your report 
n o t e s  2 days t r a v e l  and one day wait to  cjet water for some 
women dur ing  t h e  J i H a a l  s eason ,  E s  timates of number (or  
p e r c e n t a g e )  of women involved  i n  t h e s e  t r i p s  and the number 
t h e y  made l a s t  year (or dur ing  a "normalm year )  7 ,  What a r e  
the womens ' views/ mens ' views/ Wyoming s t a f  f views/ on how 
t h e  a d d i t i o n  of a permanent w e l l  would ( d i d ? )  a f f e c t  t h e  
a c t i v i t i e s  of  men and women?, 

15.0. WAGE AND BUSINESS EMPLOYMENT ( 3  - 4  . ) - 
Answer f o r :  Beels  i n  the sample ( s t a t i s  t i c a l  summary) and for 
Appendix A and c o n t r o l  v i l l a g e s  i f  p o s s i b l e ,  



15-1- Waqelabor 

~- 

On Farm 
-"- 

Nan ?arm 
Males Females Males Females 

1 1. Perscns nor-king f u l l  time fo r  wages 

2 .  ' I p a r t  ' rn 

3, Persons working f o r  wages 
outsiee of v i l l a g e  

5 . 2 ,  Bus iness/Tradf ng .. 

- .  P a r t  time Fu l l  time 
Males Females Males Females 

1. Nuriier of shopkeepers 

2 ,  Number of t raders  

15.3. Number of res iden ts  who own businesses loca ted  outside 
of the vi l lage:  

Males Females - 

16.0. Farming and CROP Production ( 4 - 0  ) 

Needed: Production da ta  f o r  Appendix A and control  v i l l a g e s ,  
Summaries of production da ta  b y  bee1 and ecological  zones, W e  
r e a l i z e  quan t i t a t i ve  da ta  on t h i s  w i l l  n o t  be  complete f o r  a l l  
crops b u t  w e  would l i k e  summaries of ava i lab le  information t o  
g e t  some idea of the volume of produclian f o r  major crops, 
land use, farm-size ,  numbers of farms and technology f o r  each 
ecological  zone and, if poss ib le ,  bee l s  ar& Appendix A and 
control  v i l l ages ,  1 



16.1. Crops Grown in  th? BayRegim (See t fons4 , l ;  - 4 . 5 , )  

For each crop: (Break up sorghum data i n t o  the major 
v a r i e  t i e o )  , 

(i) Crop 

( i i  1 Percentage of qoys cul t iva t ing  each crop {in 
sanple v i l l ages ,  bee l s ,  ecological  zones), 

(iii) Averzcje yield/heceare data  f o r  maSor crops. 
You presen t  da t a  an sorghum yields (Table 333 
and i f  you have i t  we would l i k e  s i m i l a r  da t a  
on other major craps and the  yield data broken 
down for beels and e e o l q i c a l  zones. 

Iv) The n-er and percentage of qoys invozved in 
i r r i g a t e d  agrcu l tu re  (4,1.7); 

(vi) The average a r ea  ~f i r r i g a t e d  land cu l t i va t ed  
b y  each crby (for those aob involved i n  this 
a c t i v i t y )  , C) - 

(vii) Types of crops grown on i r r i g a t e d  land and the 
percentzge of-*farms" i n  which t h e w a r e  
c u l  t iva ted. 

16.2.  A g r i c u l t u r a l  Technology 

Percentage of qoys i n  each bee1 and eco l sg i ca l  zone 
which use the techology/modern inputs l i s t e d  below: 

( i )  Animal traction - 
(ii 1 Chemi cal Fe r ti 1 i z e  r 

(iii) Pest ic ides  

Improved seed v a r i e t i e s  



( v )  Milling Machines 

( v i )  3ed ica l  suppl i e s /  drugs, 
r e l a t e d  t o  animal heal  th 

( v i i )  Others ( L i s t ) :  

An v quan ti ta t i v e  in£ orma t i o n  ybu have about the 
f r e q u e n c y  of sales and land values i n  d i f f e r e n t  
v i l l a g e s ,  beels and e c o l o g i c a l  zanes. 

!i) The percentage of gays w i t h  hoors i  
arrangements in each beel and e c o l o g i c a l  

(ii 1 The percen tag@ of qoys ren tinq land -- 
(dsonaadd i n  each beel and e c o l q i c a l  
zone. 

1 6 . 5 .  Amountof Lafid'$"ader Cultivation (4.2.7) 

You estimate th i t  &I average qoy (5,84: persons) 
eul  t i v a t e s  1 .93 hectares .  The qu@s t i o n s  w e  have 
are : 

(i) We assume the 1.93  ha. f i gure  refers to 
the amom t sf land aceualiy c u l t i v a t e d  in 
a single year b y  an average family. 1s 
this correct7 

( ii 1 h%a i is your es timate of the area of 
cu l t ivab le  land con trolled b y  a Qoys W a t  
is l e f t  f a l l o w  ea& year 7 

(iii) Are the f i g u r e s  c i t e d  i n  t h e  answe-rs to 
(a) and (b) the same in each cropping 
zone3 - If there are 
di f ferences:  

Q L ~ ~ t ~ 4 ~ ~ e \  . ( i v )  ~ ~ u l d  you e s t i m a t e  these fcs each. zone 
for an average family. h 



LAND USE DURIEG A YEAR 

Zone 
Cul t i v a  tion 

High Cropping 

Poten tial 

Low Cropping 

16.6 .  NumSer of " f a r n s ' p e r ~ v .  (6.2-7) &el l e v e l  
da ta  and i f  poss ible ,  V i l l a g e  h v e l  l a t a  for 
Appendix A and Control Vi l lages .  

( i  ) Farms in the  samgle villaares, beels a n d  
ecological  zones: 

Nunber and  percentage of fami l ies  with 0 Farms? 

Nun-ber and percentage sf Families w i t h  1 P a r m  7 

N u h e r  and percentage csf Families w i t h  2 Farms? 

Nunber and percentage of Families with 3 Farm? 

Nlmber and percen tage of Families wf th 4 or more Farms? 

(ii ) Farms i n  other v i l l a g e s  (Data for sample 
v i l l ages ,  beezs ari3: eco log ica l  1 

Number a n d  percentage of fami l ies  with: 

1 Farm in  another v i l l a g e ?  

2 Farms in  ariother v i l l A g e 7  

3 or more farms in  another v i l l a g e ?  



11, Farm ownership by women (4.29) Beel level and 
for Appendix A and crmtrol v i l l ages ,  

17.0, AVAILABILITY OF LABOR (4.3) 

Data from T a b l e  31 f o r  villages in Appendix 'Am and 
control v i l lages  andlor by bee l ,  
- 

18-9. CROP YIELDS (4 .5)  

Harves t  data (Table  3 3 )  for Appendix A and can trol  
v i l l a g e s  and/or b y  b e e l  or e e o l c q i c a l  zone. 

Qbs tacles to i n  creased production (4.6 ) 

Is water >carcity a prablem in a l l  v i l lages  or is this 
cited less frequently i n  vi l lages b-5 eh WDA and/or -gar5 
w i t h  permanen t water supply? 

Does your data allow you to rank the importance of khe 
oSs tacles,  from the perspective of the popula t i m s  for: 

- The region as a whnle? 

- Within each ecolagical  zone 

- Among b e e l s  3 

I f  this information is available, the Planning Unit could 
make use of i t  

C 
19.0, PROP PROBLEMS 

Variations i n  type and severity of prob1em.s by  bee l  or 
ecological  zme.  



V i l l a g e  No D i s  t m c e  t o  Distance Di s t ance  R e g ~ l l a l c  
Passzble dry season t o  main to 3aidoa Bl?s/Trnck 
road road road Serv ice 

Paily/WeekBy 

21.0. EERDING AND LLVESTOCK PRODUCTZON ( 5 . 0 )  

Again, w h i l e  w e  would l i k e  this d a t a  f o r  WDA P r o j e c t  
v i l l a g e s ,  i t  does n o t  appear that t h i s  d a t a  is a v a i l a b l e ,  Pior 
our purposes t a b l e s  36, 37, 39, and 40 organized by beels 
would be s u f f i c i e n t ,  The breakdown i n t o  age c o h o r t s  is n o t  
necessary. 

22.0, WATERING REQUIREMENTS ( 5  -3 -3 ) 

Addi t i m a l  q u a  ti t a t i v e  d a t a  on this would be useful .  b a t a  cm 
a c p d z  seasonal water ing  b e h a v i o r  f o r  d i f f e r e n t  animals . 

23.0. COMMERCIAL ACTIVITIES ( 6 . 0 , )  
MARKETING .AND MONETIZATION (6.1 ) 

Would like t o  have Wyoming s u g g e s t i o n s  for key i n a i c a t o r s  t o  
measure and monitor  the mone t i za t ion  of village economies, 
We e x p e c t  tha t  improvements 3.n water supply will provide 
t i m e ,  p a r t i c u l a r l y  for women, to engage i n  small seale 
product ion  and marketing . For example, using your study as 
baseline: the purchase and sale of mats, ropes and h a a s  
would i n d i c a t e  change along with the sale of animals ,  W h i c h  
items might be k e y  ind i ca tors?  



24.0. SALE OF AN1 MPLS 

B e e l ,  and/or e c o l o g i c a l  zone data .  W e  a r e  i n t e r e s t e d  i n  
e s  t ab l i sh ing  rough norms f o r  volume of s a l e s  for v i l l a g e s ,  
bee l s  and e c o l o g i c a l  zones. 

24 .1 .  Marketing Sorghum ( 6 . 2 . )  
, 

Bee1 l e v e l  data - Categor i e s  l i s t e d  are s u g g e s t i v e  
and base on an i n t e r p r e t a t i o n  of text material 
(V. 2. P. 160). 

N e m e  of ,ever 1 Rare1 y 
?Iarket%iny - Eee 1 

Regular1 y Regular1 y 
by some b y  most 
households households 

e  tc. 
-- 

2 4 . 2 .  Marketing o f  o ther  Crops t6.3, )/Irrigation! 

V i l l a g e f ~ e e l  level data (Yes / No) 

Cr eos Marke ted Irrigated Crop Production 
Peanuts Cowpeas Maize 



Bee1 l e v e l  data 

Eeel Number of I terns marketed P e r  e n  t of Qoys H a r k e  t i n g  

Male Female 1 o r  2 items more than 2 items 

e tc. 

LIVESTOCK SALES 

Beel level datcl f o r  t a l e  52. 

Chzns inq Ausbandr v Techn i q u e s  

Your data  s t r g e s t s  d e l a y e d  breed ing  and c a s t r a t i m  
may be viewed [with some q u a l i f  i ca t ims)  as 
i n d i  ca t o r s  of more mar k e  t -o r ien  ted s t r a t e g i e s .  Would 
t h e s e  b e  r ea sonab l e  q u e s t i o n s  to a s k  ir, group 
meet ings  o r  would you s u g g e s t  another approach?  

E s  t i m a  te of t h e  number of l i v e s  tock t r a d e r s  i n  the 
r e g i o n ?  

2 6.0, PROJ ECT IMPLEMENTATION RECOMMENDATIONS 

2 6.1. Environmental  I s s u e s  

Do you have any e v i d e n c e  to  s u g g e s t  t h a t  i n c r e a s e d  
water r e s o u r c e s  might l e a d  t o  i n c r e a s e d  h e r d  size and 
poss i b l  y cm t r i b u t e  to envf  ronmen t a l  degrada  t im  
(any th ing  t o  q u e s t i o n  the f i n d i n g s  i n  the W m  ting 
r e p o r  t )  7 


