
AGENCY FOR INTERNATIONAL DEVELOPMENT , k. .+-> , "j ,q 'E(& (&.. .-,. 
WASHINGTON.  D C 20523 4' 

"4 

MEMORANDUM F e b r u a r y  29, 1988  

TO: 

FROM: 

D i  s t r i  b u t i  on 

ANE/PD, Rona ld  F. Venez i  

SUBJECT: P a k i s t a n  - B o l a n  Dam P r o j e c t  ( 3 G - 0 5 0 5 )  
A s i a  and Near  E a s t  P r o j e c t  A d v i s o r y  Commi t tee  

The ANPAC m e e t i n g  t o  r e v i e w  s u b j e c t  P I D  w i l l  be h e l d  on  
Wednesday, March  2 f r o m  10:OO AM t o  12:OO noon i n  room 4440 N.S. 

P a r t i c i p a t i o n  i n  a c c o r d a n c e  w i t h  ANE Bu reau  g u i d e 1  i n e s  i s  
i n v i t e d .  

A t t a c h m e n t s :  I s s u e s  Paper  
P I D  

DISTRIBUTION 

AA/ANE:JCBloch, J N o r r i s ,  LForman 
ANE/PD: RFVenezi a 
ANE/PD: BOde l l  
ANE/PD/PE:DHagen 
ANE/PD/MBO:DKemp 
ANE/PD/ENV:.SLi n t n e r  
ANE/PD/ENG:AGrayson 
ANE/PD/SA:TRi s h o i  
ANE/PD/SA:PMatheson 

- ANE/PD/PCS:SBugg 
ANE/SA: J P i e l  e m e i e r  
ANE/SA: JManl  ey  
ANE/DP:PBenedict ( 7 )  
GC/ANE: H M o r r i  s  
ANE/TR: B T u r n e r  ( 2 )  
ANE/TR/ARD: J L o w e n t h a l  
ANE/TR/ARD:HGunther ( 3 )  
S&T/PO:VAnderson ( 7 )  
S&T/AGR: WFi t z g e r a l  d 
S&T/RD/RRD:SPlunkett 
PPC/PDPR/SPD: RSheppard ( 6 )  

c c :  XA/PA/M:BSnead 
PPC/CDI E /D I  
ANE/PD/PCS:Fil e 



ISSUES P A P E R  

PAKISTAN: B O L A N  DAM PROJECT (391 -0505 ) 

PROJECT IDENTIFICATION D O C U M E N T  

L O P  USAID Funding  (ESF G r a n t )  $15.52 M i l l i o n  

I n i t i a l  FY: 1988  
F i n a l  FY: 1989  
P A C D :  1991 

A .  Summary P r o j e c t  D e s c r i p t i o n  

The p u r p o s e  o f  t h e  p roposed  p r o j e c t  i s  t o  r e c o n s t r u c t  t h e  Bolan 
Dam and  r e h a b i l i t a t e  t h e  p r e s e n t  i r r i g a t i o n  sy s t em.  The 
c o n s t r u c t i o n  o f  t h e  Bolan Dam, t o  t a p  t h e  f l o o d  w a t e r s  on t h z  
Bolan R i v e r  f o r  p u r p o s e s  o f  i r r i g a t i o n ,  was f i r s t  u n d e r t a k e n  i n  
1953 .  The I n t e r n a t i o n a l  C o o p e r a t i o n  Agency ( I C A ) ,  t h e  
p r e d e c e s s o r  o r g a n i z a t i o n  t o  USAID, p r o v i d e d  $75 ,000  i n  s u p p o r t  
of  e n g i n e e r i n g  s e r v i c e s  a t  t h a t  t i m e .  The ICA a s s i s t a n c e  t o  
t h e  p r o j e c t  was t e r m i n a t e d  i n  1954  due  t o  d i f f e r e n c e s  of  
o p i n i o n  c o n c e r n i n g  t e c h n i c a l  f e a t u r e s  i n  t h e  p l a n s  f o r  t h e  
dam. C o n s t r u c t i o n  n e v e r t h e l e s s  went  f o r w a r d .  The dam began 
f u n c t i o n i n g  i n  t h e  l a t e  1 9 5 0 ' s  and r ema ined  o p e r a t i o n a l  u n t i l  
1 9 7 6 ,  when i t  was o v e r t o p p e d  i n  a  f l o o d  and d e s t r o y e d .  

The Bolan Dam p r o j e c t  i s  one  o f  a  s e r i e s  o f  p r o j e c t s  p l a n n e d  
f o r  P a k i s t a n  i n  s u p p o r t  o f  t h e  M i s s i o n ' s  l a g g i n g  a r e a s  
s t r a t e g y .  Major  components  o f  t h e  p r o j e c t  i n c l u d e :  1  ) r e c o n -  
s t r u c t i o n  o f  t h e  dam embankment t o  23 m e t e r s  i n  h e i g h t  w i t h  a  
g r o s s  s t o r a g e  c a p a c i t y  o f  75 ,000  a c r e  f e e t ;  2 )  r e h a b i l i t a t i o n  
o f  t h e  65 ,000  m e t e r  l o n g  i r r i g a t i o n  ne twork ;  3 )  c o n s t r u c t i o n  o f  
a  37 km - a p p r o a c h  r o a d ;  and 4 )  t r a i n i n g  o f  30 p e o p l e  i n  t h e  
o p e r a t i d n s  and m a i n t e n a n c e  o f  t h e  dam and i r r i g a t i o n  sy s t em.  

B .  I s s u e s  D i s c u s s e d  i n  P r o j e c t  Commit tee  

1 .  L i n k i n g  Dam R e c o n s t r u c t i o n  t o  A g r i c u l t u r a l  P r o d u c t i o n  

I s s u e :  The p r i m a r y  economic b e n e f i t s  o f  t h e  p r o j e c t  a s  
p r e s e n t e d  i n  t h e  PID a r e  b a s e d  on a g r i c u l t u r a l  o u t p u t s .  The 
PID, however ,  d o e s  n o t  p r o v i d e  s u f f i c i e n t  background  on t h e  
a g r i c u l t u r a l  and  i r r i g a t i o n  i s s u e s  a f f e c t i n g  t h e  a c h i e v e m e n t  o f  
t h e s e  o u t p u t s ,  and on complementa ry  e f f o r t s  which may be needed  
i n  s u p p o r t  o f  s u s t a i n a b l e  a g r i c u l t u r a l  p r o d u c t i o n  i n  t h e  
p r o j e c t  a r e a .  



Discuss ion :  The Mission r e p r e s e n t a t i v e s  t o  t h e  P R C  d i s c u s s e d  
t h e  M i s s i o n ' s  i n t e n t i o n  t o  l i n k  implementa t ion  of t h e  Bolan Dam 
p r o j e c t  t o  e x i s t i n g  i r r i g a t i o n  and o t h e r  a g r i c u l t u r e  programs 
of t h e  Government of  B a l u c h i s t a n  ( G O B )  and t o  s p e c i f i c  ongoing 
USAID/Paki s t a n  a g r i c u l t u r a l  p r o j e c t s ,  i n c l  uding t h e  F o r e s t r y  
P lann ing  and Development P r o j e c t  (391-0481) ,  t h e  Command Water 
Management component of  t h e  I r r i g a t i o n  Systems Management 
P r o j e c t  (391 -O467),  and t h e  Market ing of A g r i c u l t u r a l  Research 
and Technology P r o j e c t  (391 -0489) .  I t  i s  t h e  i n t e n t  of t h e  
Mission t h a t  t h e s e  p r o j e c t s  w i l l ,  among o t h e r  t h i n g s ,  p r o v i d e  
wa te r shed  p r o t e c t i o n  i n p u t s ,  a s s i s t  Bolan a r e a  f a r m e r s  i n  t h e  
f o r m a t i o n  of  w a t e r  u s e r  a s s o c i a t i o n s ,  and s u p p o r t  a p p r o p r i a t e  
c ropp ing  p a t t e r n s  m i x  and r e s e a r c h  i n  t h e  Bolan Dam command 
a r e a .  

Recommendation: I t  i s  t h e  consensus  of  t h e  P R C  t h a t  t h e  A N P A C  
shou ld  r e q u e s t  t h e  Mission t o  a d d r e s s  t h e s e  l i n k a g e s  e x p l i c i t l y  
i n  t h e  P P ,  i n  o r d e r  t o  de te rmine  how b e s t  t o  e n s u r e  t h e i r  

- 

e f f e c t i v e  i n c l u s i o n  i n  t h e  p r o j e c t .  S p e c i f i c a l l y ,  i t  i s  
recommended t h a t  t h e  M i s s i o n ' s  O f f i c e  of A g r i c u l t u r e  and Rural 
Development ( O / A R D )  assume r e s p o n s i b i l  i t y  f o r  p r o v i d i n g  
complementary a g r i c u l t u r e  s e c t o r  s u p p o r t  t o  t h e  Bolan Dam 
p r o j e c t .  T h i s  can be accomplished by a  number of means, 
i n c l  uding:  1  inkage  ( a s  a p p r o p r i a t e )  of t h e  M i s s i o n ' s  ongoing 
i r r i g a t i o n  s e c t o r  p r o j e c t s  t o  t h e  d e s i g n  and implementa t ion  of 
t h e  Bolan Dam p r o j e c t ;  a p p l i c a t i o n  of  r e l e v a n t  Government of 
P a k i s t a n  ( G O P )  and G O B  knowledge of t h e  a g r i c u l t u r a l  s e c t o r ;  
and o t h e r  a p p r o p r i a t e  mechanisms, i n c l u d i n g  o t h e r  donor 
a c t i v i t i e s .  A d d i t i o n a l  t e c h n i c a l  a s s i s t a n c e  f o r  t h e  p r o j e c t  
d e s i g n  p r o c e s s  i s  a v a i l  a b l e  through t h e  c e n t r a l l y - f u n d e d  
F o r e s t r y / F u e l  wood Research and Devel opment P r o j e c t  (498-0276) 
and t h e  r e g i o n a l  I r r i g a t i o n  Suppor t  P r o j e c t  f o r  Asia and t h e  - Near E a s t  (398-0289).  

C .  Concerns Discussed  i n  P r o j e c t  Committee 

1 .  C o o r d i n a t i o n  Among G O B  Imp1 ementi  ng Agencies  

Concern: The P R C  n o t e s  t h e  impor tance  of  c l o s e  c o o r d i n a t i o n  
between t h e  v a r i o u s  G O B  l i n e  a g e n c i e s  which w i l l  be invo lved  i n  
implementa t ion  o f  t h e  Bol an Dam p r o j e c t ,  i n c l u d i n g  a g r i c u l t u r a l  
s u p p o r t ,  and c o n s i d e r s  i t  e s s e n t i a l  t h a t  t h e  Bolan Dam p r o j e c t  
d e s i g n  i n c l u d e  p r o v i s i o n s  f o r  maximizing such c o o r d i n a t i o n .  

Recommendation: The P R C  s t r o n g l y  recommends t h a t  t h e  Miss ion ,  
d u r i n g  t h e  c o u r s e  of  p r o j e c t  d e s i g n ,  under t ake  d i s c u s s i o n s  w i t h  
t h e  G O B  P lann ing  and Development Department t o  f o r m a l i z e  i t s  
r o l e  i n  c o o r d i n a t i n g  t h e  a c t i v i t i e s  of  t h e  G O P / G O B  l i n e  
a g e n c i e s  having imp1 ementa t ion  r e s p o n s i b i l i t i e s  f o r  t h e  Bolan 
Dam p r o j e c t .  



2 .  Economic V i a b i l i t y  

Concern: The economic a n a l y s i s  p r e s e n t e d  i n  t h e  PID i n d i c a t e d  
an economic i n t e r n a l  r a t e  of  r e t u r n  (EIRR) of  9.66 p e r c e n t  ( t h e  
o p p o r t u n i t y  c o s t  of  c a p i t a l  i n  P a k i s t a n  i s  c u r r e n t l y  14 
p e r c e n t ) .  I f  t h e  EIRR were t o  remain a t  t h i s  l e v e l ,  t h e r e  
would be a  p o l i c y  i s s u e  c o n c e r n i n g  t h e  b a s i c  economic v i a b i l i t y  
of  t h e  p r o j e c t .  

D i s c u s s i o n :  A t  t h e  P R C ,  t h e  Mission p r e s e n t e d  t h e  r e s u l t s  of  a  
more d e t a i l e d  a n a l y s i s  conducted  s u b s e q u e n t  t o  submiss ion  of 
t h e  PID which p r o j e c t s  an EIRR of 1 8  p e r c e n t  and a  b e n e f i t - c o s t  
r a t i o  of 1 .89 .  A s e n s i t i v i t y  a n a l y s i s  was a l s o  conducted  which 
r e s u l t s  i n  an EIRR of 21 p e r c e n t  and 22 p e r c e n t  and 
b e n e f i t - c o s t  r a t i o s  of  2.25 and 2.54, r e s p e c t i v e l y .  As s t a t e d  
by t h e  Mission r e p r e s e n t a t i v e s ,  a  f u r t h e r  and more d e t a i l e d  
economic a n a l y s i s  w i l l  be performed i n  c o n j u n c t i o n  w i t h  p r o j e c t  
d e s i g n  which w i l l  t a k e  i n t o  a c c o u n t  secondary  and t e r t i a r y  
b e n e f i t s  a s s o c i a t e d  w i t h  t h e  c o n s t r u c t i o n  of an approach r o a d ,  
h e a l t h  and n u t r i t i o n a l  improvement,  e t c .  

Recommendation: The P R C  c o n c u r s  w i t h  t h e  i n t e n t  t o  perform a  
more d e t a i l e d  economic a n a l y s i s  a t  t h e  P P  s t a g e .  Based on what 
i s  known now, i t  a p p e a r s  r e a s o n a b l e  t o  e x p e c t  t h a t  a  f a v o r a b l e  
EIRR r e l a t i v e  t o  o p p o r t u n i t y  c o s t  w i l l  be conf i rmed.  Should 
t h i s  n o t  be t h e  c a s e ,  t h e  Miss ion  s h o u l d  c o n s u l t  AID/W on t h i s  
p o i n t  p r i o r  t o  p r o j e c t  a u t h o r i z a t i o n .  In  a d d i t i o n  t o  
pe r fo rming  t h e  cus tomary  macro-economic a n a l y s i s ,  t h e  P R C  
r e q u e s t s  t h a t  t h e  Mission a s s e s s  t h e  a f f o r d a b i l i t y ,  f o r  t h e  
i n d i v i d u a l  household u n i t ,  o f  f a rming  under  i r r i g a t e d  
c o n d i t i o n s .  The l a t t e r  a n a l y s i s  shou ld  s p e c i f i c a l l y  i n c l u d e  
a f f o r d a b i l  i t y  of  w a t e r  c h a r g e s ,  i n p u t  packages ,  e t c .  

3 .  P o l i c y  Reform 

Concern: Given t h e  h i s t o r y  of  i n s u f f i c i e n t  w a t e r  u s e r  c h a r g e s  
t o  c o v e r  o p e r a t i o n  and main tenance  c o s t s  of  i r r i g a t i o n  sys tems 
i n  P a k i s t a n  i n  g e n e r a l  and t h e  l i k e l i h o o d  t h a t  a  s i m i l a r  
problem w i l l  o c c u r  i n  t h e  c a s e  of t h e  Bolan Dam and i r r i g a t i o n  
sys tem,  t h e  P R C  i s  of  t h e  view t h a t  t h e  Mission s h o u l d  a d d r e s s  
t h i s  conce rn  w i t h i n  t h e  c o n t e x t  of  t h e  c u r r e n t  USAID/IBRD/GOP 
p o l i c y  d i a l o g  on  th i s  i s s u e .  The approach  t a k e n  on t h i s  
p r o j e c t  s h o u l d  be c o n s i s t e n t  w i t h  t h a t  t a k e n  on t h e  I r r i g a t i o n  
Systems Management p r o j e c t  (ISM). 

Recommendation: The P P  s h o u l d  l a y  o u t  Mission s t r a t e g y  on 
w a t e r  u s e r  c h a r g e s  and O & M  fund ing  ( c o s t  r e c o v e r y  f o r  O & M )  i n  
t h e  p r o j e c t  and i t s  r e l a t i o n  t o  t h e  approach t a k e n  on t h e  ISM 
p r o j e c t .  



4. Design Team compos i t ion  

Concern: The P R C  e x p r e s s e d  concern  a s  t o  t h e  adequacy o f  
a g r i c u l t u r a l  and r u r a l  development  e x p e r t i s e ,  s p e c i f i c a l  l y  i n  
w a t e r  management, p r e s e n t l y  a v a i l a b l e  i n  t h e  compos i t ion  of  t h e  
d e s i g n  team. 

D i s c u s s i o n :  A t  p r e s e n t  t h e  mu1 t i d i s c i p l  i n a r y  envi ronmenta l  
a s s e s s m e n t  team i n c l u d e s ,  among o t h e r s ,  t h e  f o l l o w i n g  
p r o f e s s i o n a l  s :  a g r i c u l t u r a l  economis t ,  a g r o n o m i s t ,  s o i l  
s c i e n t i s t ,  and c r o p  p r o t e c t i o n  s p e c i a l i s t .  The Mission has  

. a1 so  c o n t r a c t e d  an a d d i t i o n a l  a g r i c u l t u r a l  economis t  t o  work on 
t h e  d e s i g n  o f  t h e  p r o j e c t .  The s o c i a l  soundness  a s s e s s m e n t  - wi l l  be conducted  by H u g h  S .  P l u n k e t t ,  an S&T d i r e c t - h i r e  
a n t h r o p o l o g i s t  and South Asia e x p e r t .  

Recommendation: The P R C  recommends t h a t  t h e  Mission rev iew t h e  
proposed s k i l l s  mix of  i t s  d e s i g n  team t a k i n g  i n t o  
c o n s i d e r a t i o n  i s s u e  No. 1  above. I f  a d d i t i o n a l  c o n t r a c t o r  
a s s i s t a n c e  i s  r e q u i r e d  t o  a d d r e s s  t h i s  c o n c e r n ,  a  ready s o u r c e  
would be t h e  r e g i o n a l  ISPAN p r o j e c t .  

5. R e l i a b i l i t y  of  C a p i t a l  Cos t  E s t i m a t e s  

Concern: The P R C  r e c o g n i z e s  t h e  impor tance  of  a c c u r a t e  c o s t  
e s t i m a t e s  t o  s u c c e s s f u l  d e s i g n  and implemen ta t ion  of  a  p r o j e c t  
i n v o l  v i n g  major  i n f r a s t r u c t u r e  c o n s t r u c t i o n  i n  a  remote a r e a .  

D i s c u s s i o n :  Mission r e p r e s e n t a t i v e s  i n d i c a t e d  t h a t  t h e  c o s t  
e s t i m a t e s  i n  t h e  PID a r e  based on e s t i m a t e s  p r e p a r e d  by NESPAK 
( a  P a k i s t a n i  A / E  f i r m  which p r e p a r e d  t h e  d e t a i l e d  e n g i n e e r i n g  
d e s i g n  and c o s t  e s t i m a t e s  f o r  r e c o n s t r u c t i o n  o f  t h e  Bolan Dam 
and i r r i g a t i o n  s y s t e m ) .  D u r i n g  p r e p a r a t i o n  of  t h e  PID t h e  
N E S P A K  e s t i m a t e s  were r e v i s e d  by t h e  M i s s i o n ' s  O f f i c e  of  
E n g i n e e r i n g  t o  a c c o u n t  f o r  i n f l a t i o n ,  c o n t i n g e n c i e s ,  and t h e  
e s t i m a t e d  c o s t s  o f  secondary  i n f r a s t r u c t u r e  i t e m s  such a s  t h e  
approach  road .  These c o s t  e s t i m a t e s  w i l l  be a n a l y z e d  by a  U . S .  
A / E  f i r m  d u r i n g  a  t e c h n i c a l  rev iew of  t h e  dam and i r r i g a t i o n  
sys tem d e s i g n  t o  be c a r r i e d  o u t  a s  a  p a r t  of t h e  comprehens ive  
env i ronmenta l  a s s e s s m e n t  of  t h e  p r o j e c t .  F u r t h e r  e n g i n e e r i n g  
a n a l y s i s ,  a s  r e q u i r e d  ( i n c l u d i n g  r e -examina t ion  of  t h e  c a p i t a l  
c o s t  e s t i m a t e s ) ,  w i l l  be performed by an A / E  f i r m  t o  b e  
c o n t r a c t e d  f o r  t e c h n i c a l  s e r v i c e s  d u r i n g  p r o j e c t  implemen ta t ion .  

Recommendation: The P R C  c o n c u r s  w i t h  t h e  M i s s i o n ' s  p l a n s  f o r  
i n d e p e n d e n t  e v a l u a t i o n  o f  p r o j e c t  c a p i t a l  c o s t s .  A N E / P D / E N G  
w i l l  p r o v i d e  t e c h n i c a l  a s s i s t a n c e  t o  t h e  Mission a s  r e q u e s t e d .  



D .  P r o j e c t  Committee Recommendation 
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I. SUMMARY 

A. Cooperating Country 

Implementing Agency 

The Islamic Republic of 
Pakistan 

Planning and Development 
Department, Government of 
Baluchistan (GOB), 
Irrigation & Power Dept. 

C. Proposed Amount of Project AID Grant $15,520,000 

D. Project Assistance Completion Date 9/30/1991 

E. Goal of Project 

F. Purpose of project 

G. Summary Description 

To increase agricultural 
production, farm income 
and rural employment in 
Baluchistan. 

To reconstruct the Bolan 
Dam and rehabilitate the 
present irrigation system 

The construction of the 
Bolan Dam and irrigation 
system was first 
undertaken in 1953. 
During a violent flood in 
1976, the dam was 
overtopped and destroyed. 
The reason for failure is 
traced to the 
under-construction of the 
dam, the lack of a 
spillway and poor 
maintenance. The Bolan 
Dam Project will provide 
assistance to the GOB to 
(1) reconstruct the dam 
embankment, spillway, 
escape structure and 
outlet tunnel, (2) 
rehabilitate the canal 
system, ( 3 )  construct an 
approach road, ( 4 )  provide 
training in operations and 
maintenance of dam and 
irrigation systems and 
possible (5) agricultural 
technical assistance. 



BACKGROUND OF THE PROJECT 

From t h e  c o n v e n t i o n a l  p o i n t  of view of development p l a n n i n g ,  r e s o u r c e s  i n  
B a l u c h i s t a n ,  bo th  human and n a t u r a l ,  a r e  s p a r s e ,  i r r e g u l a r  and 
u n r e l i a b l e .  S e t t l e m e n t s  th roughout  t h e  p r o v i n c e  a r e  few and f a r  between, 
depending on t h e  c o i n c i d e n c e  of c u l t i v a b l e  s o i l  and r e l a t i v e l y  r e l i a b l e  
s u r f a c e  w a t e r  o r  s h a l l o w  ground wa te r .  Of a  t o t a l  l a n d  a r e a  of  34.7 
m i l l i o n  h e c t a r e s  ( h a ) ,  t h e  c u l t i v a t e d  a r e a  is e s t i m a t e d  a t  1.45 m i l l i o n  
ha,  w i t h  a n  annua l  n e t  sown a r e a  of a b o u t  640 thousand ha and t h e  
remaining a r e a  i n  f a l l o w .  The low and i r r e g u l a r  r a i n f a l l ,  w i t h  a n  
a v e r a g e  a n n u a l  r a t e  of 125-150 m i l l i m e t e r s  ( m m ) ,  makes it d i f f i c u l t  t o  
s u p p o r t  r a i n f e d  a g r i c u l t u r e .  The e x t e n s i v e  u s e  of t u b e w e l l s  h a s  d e p l e t e d  
ground w a t e r  a q u i f e r s .  Coupled w i t h  t h i s ,  r e c h a r g e  is s low and d o e s  n o t  
match d e p l e t i o n  r a t e s .  Drought is f r e q u e n t ,  b u t  r a i n ,  when i t  comes, is 
o f t e n  v i o l e n t  and c a u s e s  s e v e r e  e r o s i o n  and damage t o  p r o p e r t y .  I t  is 
q u i t e  common f o r  t h e  t o t a l  a n n u a l  r a i n f a l l  t o  occur  i n  one o r  two 
u n p r e d i c t a b l e  s torms.  T h i s  a v a i l a b l e  s u r f a c e  wa te r ,  i n  t h e  form of h i g h  

' runof f  and v i o l e n t  f l o o d  w a t e r s ,  is a  p o t e n t i a l l y  v a l u a b l e  r e s o u r c e  t h a t  
is p r e s e n t l y  untapped due t o  t h e  l a c k  of s t o r a g e  dams. 

The absence  of adequa te  and p r e d i c t a b l e  wa te r  s u p p l i e s  h a s  shaped t h e  
l i f e s t y l e  of t h e  popu la t ion .  U n t i l  r e c e n t l y ,  t h e  b a s i c  economic 
o r i e n t a t i o n  of t h e  p r o v i n c e  was p a s t o r a l i s m .  Crop c u l t i v a t i o n ,  however, 
i s  becoming i n c r e a s i n g l y  impor tan t .  P r e s e n t l y  abou t  67 p e r c e n t  of t h e  
t o t a l  l a b o r  f o r c e  d e r i v e s  a  p o r t i o n  of i ts  l i v e l i h o o d  from a g r i c u l t u r e  
w h i l e  approx imate ly  56 p e r c e n t  of  t h e  p r o v i n c e ' s  g r o s s  domes t i c  p roduc t  
is prov ided  by a g r i c u l t u r e .  A g r i c u l t u r a l  o u t p u t  l e v e l s  however, a r e  low 
r e l a t i v e  t o  n a t i o n a l  ave rages .  F e r t i l i z e r  and improved seed  usage a r e  
n e g l i g i b l e .  B a l u c h i s t a n  a c c o u n t s  f o r  l e s s  t h a n  one p e r c e n t  of t h e  t o t a l  
f e r t i l i z e r  used nat ion-wide and approx imate ly  1 .5  p e r c e n t  of improved 
seed.  ~ g r i c u l t u r a l  e x t e n s i o n  s e r v i c e s  cover  o n l y  a  s m a l l  p r o p o r t i o n  of  
t h e  a r e a .  Yet,  t h e r e  a r e  i n d i c a t i o n s  t h a t  a g r i c u l t u r a l  p r o d u c t i o n  l e v e l s  
can  b e  r a i s e d  p a r t i c u l a r l y  w i t h  t h e  h a r v e s t i n g  of e x i s t i n g  wa te r  
r e s o u r c e s .  S p e c i f i c a l l y ,  i n c r e a s i n g  amounts o f  h i g h  v a l u e  f r u i t s  and 
v e g e t a b l e s  a r e  be ing  expor ted  from t h e  p rov ince .  B a l u c h i s t a n  is a l s o  
producing a n  e s t i m a t e d  0.47 m i l l i o n  t o n s  of wheat f o r  a n  a n n u a l  e s t i m a t e d  
p r o v i n c i a l  demand of 0.55 m i l l i o n  t o n s .  Water is p r e s e n t l y  t h e  most 
i n h i b i t i n g  f a c t o r  t o  t h e  development of  t h e  p rov ince .  

B a l u c h i s t a n  t h u s  p r e s e n t s  a  p i c t u r e  of a  rugged,  b a r r e n  l a n d  w i t h  
i s o l a t e d  p a t c h e s  of a g r i c u l t u r e  found on t h r e e  major p l a i n s ,  of which t h e  
Kachhi P l a i n  f a l l s  w i t h i n  t h e  proposed a r e a .  The Bolan R i v e r  i s  l o c a t e d  
on t h e  Kachhi P l a i n  and d e r i v e s  i ts  w a t e r  s o u r c e  from t h e  K a l a t  Mountain 
Range. A g r i c u l t u r a l l y ,  t h e  Kachhi P l a i n  h a s  some of t h e  b e s t  c u l t i v a b l e  
l a n d  i n  B a l u c h i s t a n  and h a s  become t h e  most p r o d u c t i v e  p a r t  of t h e  
p r o v i n c e  s i n c e  t h e  r e c e n t  i n t r o d u c t i o n  of  an  i r r i g a t i o n  c a n a l  from t h e  
Indus  River .  T h i s  i r r i g a t e d  a r e a  now produces  t h e  l a r g e s t  p r o p o r t i o n  of 
t h e  p r o v i n c e ' s  wheat ,  r i c e  and sorghum. 



The c o n s t r u c t i o n  of a  Bolan Dam, t o  t a p  t h e  f l o o d  w a t e r s  on t h e  Bolan 
River  f o r  purposes  of i r r i g a t i o n ,  was f i r s t  under taken by t h e  C e n t r a l  
Engineer ing Author i ty  of P a k i s t a n  i n  1953. The I n t e r n a t i o n a l  Cooperat ion 
Agency ( I C A ) ,  t h e  p r e d e c e s s o r  o r g a n i z a t i o n  t o  USAID, provided $75,000 i n  
s u p p o r t  of e n g i n e e r i n g  s e r v i c e s  a t  t h a t  t ime. The I C A  a s s i s t a n c e  t o  t h e  
p r o j e c t  was t e rmina ted  i n  1954 due t o  d i f f e r e n c e s  of op in ion  concern ing  
t e c h n i c a l  f e a t u r e s  i n  t h e  p l a n s  f o r  t h e  dam. C o n s t r u c t i o n  n e v e r t h e l e s s ,  
went forward and i n  1958 t h e  r e s p o n s i b i l i t y  f o r  t h e  dam was handed over  
t o  t h e  Government of West Pak is tan .  I n  1970, t h e  management of t h e  Bolan 
Dam moved t o  t h e  I r r i g a t i o n  Department, Government of B a l u c h i s t a n .  The 
dam began f u n c t i o n i n g  i n  t h e  l a t e  1950s and remained o p e r a t i o n a l  u n t i l  it 
over topped on September 5, 1976 and was des t royed .  



111. PROGRAM FACTORS 

A. Conformity with Recipient Country Strateql 

The Government of Pakistan (GOPI'S Sixth Plan Strategy (1983-1988) 
emphasizes balanced regional development, a theme that has been 
consistent in Pakistan since the 1950s. Baluchistan is singled out to 
receive special attention, including the largest amount of the federal 
development outlays on a per capita basis, in order to redress past 
neglect and to draw the province into the mainstream of the national 
economy. It is an explicit GOP strategy to realize the full economic 
potential of Baluchistan, particularly the agricultural potential of that 
province. This is a difficult undertaking because of the limited 
availability of perennial water flows and intense evaporation rates. 

Since the main limitation on the exploitation of the provincial land 
resources is water, the Sixth Plan awards the highest priority to the 
development of this critical resource. The GOP strategy for the water 
sector has elements for expanding the present surface irrigation by 
constructing dams and expanding of canal discharge, remodeling of 
irrigation works and recharging of underground water. 

B. Relationship to USAID/Pakistan Strategy Statement 

During the 1988 to 1993 period, USAID's strategy will be to support GOP 
efforts to "bolster political stability and national integration through 
programs to support equitable economic growth and improved social 
developmentw. This approach will underscore the importance of ensuring 
balanced regional welfare as a mechanism to strengthen national unity. 
The underdevelopment of large parts of Northwest Frontier Province, 
Baluchistan and Sind, and the political importance of these provinces, 
has encouraged USAID to devote substantial resources to help integrate 
these "lagging areas". 

The lagging areas strategy was initiated under the FY 1982-FY 1987 
program and will continue to be followed through 1993. In order to 
foster national cohesion and to reduce long-standing regional 
disparities, USAID plans to fund projects that wi'll enhance levels of 
economic opportunity in the lagging areas. Many of these projects will 
focus on the improvement of basic infrastructure, initiatives that have 
heretofore been neglected and that have contributed to feelings of 
disenfranchisement. USAID funded projects will include roads, bridges 
and dams. They will improve access to remote areas, dispel perceptions 
of government neglect, provide a means to bring the population into the 
economic and political mainstream of the country and help Pakistan to 
ameliorate regional differences. 

Of the three lagging areas, Baluchistan is considered by all sources to 
be the most relatively deprived. Yet, Baluchistan is a geographically 



strategic province. Bordering Afghanistan and Iran, it accounts for 40 
percent of Pakistan's total land area and is populated by five million 
people. In addition to ecological and physical limitations, the province 
also suffers from social constraints which are a result of years of 
neglect under British, and later Pakistani rule. Before Independence, 
the British only invested in the areas they administered directly--the 
access routes to Afghanistan--and then only to a limited extent. The 
interior of the territory, which was less of a political priority to the 
British, received scant attention. 

While post-independent Pakistan strove for balanced regional development 
in economic planning, the first two decades of planning effectively 
bypassed Baluchistan. The reasons for this are generally acknowledged as 
the extra-constitutional status of the province and the lack of readily 

- exploitable natural resources, particularly perennial water flows. In 
addition, central government's preoccupation with East-West parity and 
the preemption of the country's resources by the Indus Basin potential, 
moved Baluchistan further to the periphery of the main development 
stream. The result was that the average development outlays for the 
province during the first three Five-Year Plans (1955-1970) are estimated 
to have be $1.5 million, of which nearly 40 percent was surrendered as 
unutilized. 

It is not an exaggeration to say that the economic development in 
Baluchistan began only in the late 1970s. This, in turn, had 
ramifications on the political integration of the province into the 
nation state of Pakistan, which remains a particularly thorny problem. 
Baluch nationalism is among the most intractable of the ethnic challenges 
that threaten the integrity of multiethnic Pakistan. Contemporary Baluch 
nationalism has been steadily germinating since the incorporation of the 
Baluch into the new country of Pakistan in 1947. The Baluch have waged 
an on-again, off-again guerrilla struggle ever since the departure of the 
British, culminating in the mid-1970's in a brutal confrontation with the 
Bhutto regime, Since nearly all the Baluch felt the impact of the 
central government's authority, the Baluch population is now politicized 
to an unprecedented degree. Today it is estimated that 5,000 Baluchis 
are in Afghanistan, waiting to "liberate" the province from Pakistan. 

In addition to the potential volatility of Baluch nationalism, today 
Baluchistan is sheltering 800,000 of the country's 3.1 million registered 
Afghan refugees. This influx has altered the ethnic balance of the 
province between Baluch and Pushtun, and has increased ethnic tension. 
The results are simmering ethnic confrontations that have flared up with 
progressively increasing intensity. 

The proposed project for the restoration of the Bolan Dam in Baluchistan 
and the rehabilitation of its canal system is one of a series of 
development initiatives planned in Baluchistan to foster internal 
stability within Pakistan, encourage national integration and avert 
ethnic discord. The USAID initiatives are expected to lessen regional 



disparities and perceptions of disenfranchisement by providing income and 
further development opportunities to a province that by any standards of 
comparison -- economic, technological and social indicators -- is the 
most underdeveloped in Pakistan. 

C. Relationship to AID Policy 

The proposed Bolan Dam project, while primarily an infrastructure 
project, also has major implications for agricultural production and land 
reclamation and conforms with AID policy. In order to achieve 
broadly-based economic growth, it is an AID policy to support "efforts to 
intensify the economically viable use of existing land resources devoted 
to agricultural production, and to bring into economically viable 
production those resources which currently lie dormantm.* This policy 
determination specifically supports increased productivity of land as a 
factor of production in a context of equality of opportunity for access 
to land. 

The Bolan Dam project is not intended to be an agricultural or rural 
development project. However, during project design efforts will be made 
to coordinate agricultural inputs from other donors, specifically the 
World Bank and the United   at ions Development Program (UNDP), and to 
utilize the technical advice of the USAID funded Command Water Management 
Project. Furthermore, a budgetary line is included in the document to 
support possible technical assistance for agriculture. 

AID policy regarding the financing of physical infrastructure is more 
flexible in an Economic Support Funded (ESF) country such as Pakistan, 
than it is in most Development Assistance (DA) countries. Nevertheless, 
even abiding by the strict policies of DA, the proposed Bolan Dam project 
conforms with AID policy in that the prospective social benefits are 
relatively high (compared to the costs) and will begin to be realized 
rather quickly. Furthermore, the anticipated benefits will accrue 
primarily to the poor. It is also expected that the construction and 
operation will contribute to temporary job creation, utilization and 
upgrading of local materials and skills, institution-building and -a 
general enhancement of the environment. 

D. Other Donor Input 

In 1987 there were approximately six projects in Baluchistan that were 
expected to increase agricultural production through minor irrigation and 
command development works, raising the height of small dams, small 
irrigation schemes and improvement of water courses and canals. The 
external contribution for these projects totalled an estimated 
$21,800,000 in grant funds and $146,500,000 in loan funds, and included 
such donors as Kuwait, Netherlands, World Bank, United Kingdom, and the 
Asian Development Bank. 

* Land Tenure Policy Determination 1986:l 



The World Bank is a l so  providing $8,300,000 fo r  a  Baluchistan 
Agricultural  Extension and Adaptive Research Project .  The aim of t h i s  
project  i s  t o  increase agr icu l tu ra l  production i n  four d i s t r i c t s  of 
Baluchistan, including Kachhi d i s t r i c t ,  through strengthening and 
reorganizing extension service  on the l i n e s  of the Training and Vis i t ing 
Program. A t  present there  is one agr icu l tu ra l  extension agent in  the  
project  area out of 2 2  agents i n  Kachhi. Provincial agr icu l tu ra l  
o f f i c i a l s  have informed U S A I D  t ha t  i f  the Bolan Dam is  reconstructed and 
the i r r i ga t i on  canals rehab i l i t a ted ,  26 addi t ional  agr icu l tu ra l  extension 
agents, presently being trained under the World Bank funded project ,  w i l l  
be assigned t o  the project  area. 

Another potent ia l  area of donor coordination a r i s e s  from a  proposal by 
the UNDP t o  provide shor t  and long term technical  ass is tance  of a  
complementary nature t o  U S A I D  projects .  The provision of UN funded 
agr icu l tu ra l  technical  ass is tance  t o  the Bolan Dam project  is presently 
under discussion. 

IV.  PROJECT DESCRIPTION 

A. Perceived Problems 

By any yardst ick Baluchistan is c lea r ly  Pakistan 's  most impoverished 
province. The average monthly household income in Baluchistan is 
approximately 25 percent lower than in  Sind and Northwest Frontier  
Province. Its o f f i c i a l  l i t e r acy  r a t e  is 15.2 percent f o r  males and 4.3 
percent f o r  females, the lowest i n  Pakistan. Only 29 percent of 
Baluchistan's rura l  population is within an 8 kilometer radius of a  
public or semi-public health i n s t i t u t i on .  The province is remote, access 
is d i f f i c u l t  and in f ras t ruc tu re  investments a r e  minimal. O u t  of a  t o t a l  
road network of 10,861 kms .  i n  length, a  mere 2 , 1 1 2  kms.  a re  paved. Only 
19 percent of Baluchistan has access t o  e l e c t r i c i t y ,  compared t o  73 
percent f o r  Sind and 81 percent f o r  the Northwest Frontier  Province. 
There i s  a  general agreement among the population t ha t  they a r e  
underrepresented in  c i v i l  service  jobs and have l i t t l e  t o  say i n  
government decisions t ha t  shape t h e i r  economic l ives .  Baluchistan, i n  
development terminology, is peripheral  t o  the development mainstream. 

Po l i t i c a l l y ,  the province is of s t r a t eg i c  importance t o  Pakistan. I t  
borders Afghanistan and Iran, and commands 760 km. of the Arabian Sea 
coast l ine .  Apart from its neighbors, in te rna l  r e la t ions  within the 
province a r e  f a r  from s table .  Po l i t i c a l  dissidence i s  present  and 
manifests i t s e l f  in Baluch nationalism. Nationalist  gue r i l l a  warfare has 
f l a red  up on a  recurring bas is  s ince  1948, with the 1973-1977 insurgency 
being par t i cu la r ly  v iolent .  Ethnic tension is acute and con f l i c t  has 
progressively in tens i f i ed  within the l a s t  year. Tribalism is present  and 
r i va l  groups jockey fo r  l imited economic and p o l i t i c a l  posit ions.  A l l  of 
these elements e f fec t ive ly  threaten Pakistan 's  national  integrat ion.  



The GOP is committed to the effective incorporation of Baluchistan into 
the economic and political mainstream. However, unlocking the economic 
potential of Baluchistan is far from resolved. There is general 
agreement, supported by numerous studies, that the development of water 
resources is key to this problem. However, there are no quick fixes. A 
logical approach is to have a diversified program that includes the 
development of tubewells, small storage dams, the implementation of 
irrigation schemes, complemented by agricultural inputs and water usage 
education. The proposed Bolan Dam Project, for the restoration of a dam 
and the rehabilitation of a canal system, will be one key component in 
this diversified program. 

B. Project Goal and Purpose 

The goal of this project is to increase agricultural production, farm 
income and rural employment in Baluchistan. 

-The purpose of this project is to reconstruct the Bolan Dam and 
rehabilitate the present irrigation system. 

C. Expected Achievements/Accomplishments 

The project is designed to achieve the following major outputs: 

1. A dam embankment of an estimated 23 meters in height, an irrigation 
network approximately 65,000 meters long, and 37 kilometers of approach 
road built on sound engineering design and maintainable standards; 

2. An estimated 30 persons trained in the operation and maintenance of 
the dam and irrigation system. 

3. An increase of 34,000 acres of cultivated land in the Baluchistan 
Province. 

D. Outline of the Project and How It Will Work 

The proposed project involves the reconstruction of the Bolan Dam, with 
an estimated gross storage capacity of 75,000 acre feet, which will 
provide irrigation water to about 34,000 acres of land. The original 
earth filled dam was built in the late 1950s and remained operational 
until September 5, 1976 when it was destroyed by overtopping during a 
flood of unprecedented size. The failure of the dam is attributed to a 
number of factors which include the non-existence of an adequate 
spillway, poor operation and maintenance, under-construction of the dam 
and lack of proper access road. 

The major elements of the project will include the construction of a dam 
embankment, concrete spillway and escape structure, outlet tunnel, 
construction and rehabilitation of the canal network, an approach road, 
training of the provincial Irrigation and Power Department officials in 



t h e  o p e r a t i o n  and maintenance of dams and p o s s i b l y  a g r i c u l t u r a l  t e c h n i c a l  
a s s i s t a n c e  i n  s u p p o r t  of  o t h e r  donor funded e x t e n s i o n  s e r v i c e s .  

1. Dam Embankment 

The proposed dam c o n s i s t s  of  approx imate ly  510 mete r s  l o n g ,  22.56 mete r s  
h i g h  e a r t h  f i l l e d  embankment, t h e  c o r e  of  which w i l l  c o n s i s t  of sandy and 
c l a y e y  silt .  

The dam embankment i s  des igned  t o  p r o t e c t  a g a i n s t  e r o s i o n  and wave a c t i o n  
by r i p  r a p  cover ing  a  sand  and g r a v e l  b l a n k e t .  The c o r e  of t h e  dam w i l l  
form a n  impervious  f i l l  which w i l l  be p r o t e c t e d  by a  sand  and g r a v e l  
f i l t e r  on t h e  downstream s i d e .  I n  a d d i t i o n ,  p r o v i s i o n s  w i l l  be made f o r  
t h e  i n c l u s i o n  of a  h o r i z o n t a l  g r a v e l  f i l t e r  d r a i n  w i t h  a  sand f i l t e r  
d r a i n  on e i t h e r  s i d e .  

The P r o j e c t  w i l l  a l s o  p r o v i d e  funds  f o r  t h e  d e m o l i t i o n  of t h e  remnants of  
t h e  o l d  dam. 

2. Sp i l lway  and Escape S t r u c t u r e  

One of t h e  pr imary r e a s o n s  f o r  t h e  f a i l u r e  of t h e  o l d  dam was t h e  l a c k  of  
a n  adequa te  s p i l l w a y .  The p r e s e n t  d e s i g n  c a l l s  f o r  a n  open cu t /unga ted  
s p i l l w a y  which w i l l  p r o v i d e  a  s h e e t  f low on bo th  upst ream and downstream 
s i d e s .  The s p i l l w a y  w i l l  c o n s i s t  of a  c o n c r e t e  s e c t i o n  w i t h  s t o n e  a p r o n s  
on bo th  upst ream and downstream s i d e s .  Cut-off w a l l s  w i l l  be p rov ided  t o  
p r o t e c t  t h e  c o n c r e t e  s t r u c t u r e s .  

Located on t h e  l e f t  bank is a n  e x i s t i n g  damaged escape  s t r u c t u r e  f o r  
d i v e r t i n g  wa te r  from t h e  t u n n e l .  T h i s  s t r u c t u r e  w i l l  be p lugged and a 
new one w i l l  be c o n s t r u c t e d  upstream from t h e  p r e s e n t  s i t e .  

3. O u t l e t  Tunnel 

The e x i s t i n g  o u t l e t  t u n n e l  and r e l a t e d  s t r u c t u r e s  a r e  i n  a  damaged s t a t e  
and w i l l  r e q u i r e  e x t e n s i v e  r e p a i r ,  i n c l u d i n g  remedia l  measures  t o  t h e  
t u n n e l  l i n i n g  and r e p a i r  of  t h e  t u n n e l  o u t l e t  s t r u c t u r e .  The s i n k  h o l e s  
which have developed above t h e  t u n n e l  w i l l  be  f i l l e d  w i t h  compacted 
m a t e r i a l .  

The damaged t u n n e l  g a t e  and t h e  h o i s t i n g  arrangement  w i l l  be removed and 
a  new g a t e  w i t h  h o i s t i n g  d e v i c e  i n s t a l l e d .  The new t u n n e l  g a t e  and 
h o i s t i n g  d e v i c e  have been des igned  t o  o p e r a t e  w i t h  minimal maintenance 
and o p e r a t i o n  e f f o r t .  New sc rew o p e r a t e d  r e g u l a t i o n  g a t e s  f o r  t h e  main 
c a n a l  w i l l  be i n s t a l l e d  t o  r e g u l a t e  t h e  f l o w  of w a t e r  i n t o  t h e  main c a n a l .  

4. Canal System R e h a b i l i t a t i o n  

The c a n a l s  w i l l  be des igned  t o  p r o v i d e  i r r i g a t i o n  wa te r  t o  approx imate ly  
34,000 a c r e s  of l a n d  w i t h  a  c ropp ing  i n t e n s i t y  of  50 p e r c e n t .  The 



channels will be redesigned to accommodate peak period discharge. The 
design of the main canal and the distributaries will take into account 
the seepage and evaporation losses for each reach of the canal system. 

On most outlets, the old outlet structures will be retained. New outlets 
will be constructed wherever the old outlets are beyond repair. 

5. Approach Road 

The Bolan Dam Project will finance the construction of approximately 37 
kms. of approach road from Dhadar to the dam site to provide access for 
the operation and maintenance of the dam. The approach road will also 
provide most of the villages in the project area easy access to markets 
and other development inputs. 

6. Training 

After the completion of the project, operation and maintenance will be 
carried out by the Baluchistan Irrigation and Power Department (IPD). In 
order to augment the capacity of IPD to carry out effective maintenance 
and operation of the dam, the project will support the short-term 
training of an estimated 30 IPD employees in U.S. universities or 
institutions in the operation and maintenance of storage and irrigation 
systems. Third country training, however, which meets the standards of 
Handbook 10, chapter 7, paragraph 7E, remains an option. 

7. Agricultural Technical Assistance 

USAID anticipates agricultural extension agents and technical assistance 
to be provided by the World Bank and the UNDP, respectively. Details of 
this inter-donor coordination to support Bolan Dam activities are under 
discussion and will be finalized during project design. However, in the 
event complementary assistance is not provided by other donors, a line 
item is included in the budget to support agricultural technical 
assistance. 

8. Implementation Plan 

The Project Design and Implementation Fund will be used to carry out the 
Environmental Assessment, Social Soundness Analysis, Economic Analysis 
and review of the detailed design. The project will fund technical 
assistance for the design of an approach road, any design revision on the 
dam and irrigation system and construction supervision. It is 
anticipated the technical assistance will be provided by a Pakistani, 
U.S. or joint venture Architect and Engineering firm and that 
construction services will be provided by a U.S./Pakistani joint venture. 



V. FACTORS AFFECTING PROJECT SELECTION AND FURTHER DEVELOPMENT 

A. Social Considerations 

The project  area i s  located within the Kachhi D i s t r i c t  of the Nasirabad 
Civ i l  Division and the dam i t s e l f  is approximately 37 kilometers from the  
market town of Dhadar. There a re  20 v i l l ages  within the project  area. 
Prior  t o  the f a i l u r e  of the Bolan Dam, the population was cu l t iva t ing  
wheat, barley, mustard and vegetables. Today, many of the v i l l age s  i n  
the  project  area have been abandoned because of lack of water. I t  i s  
estimated t ha t  20,000 people have emigrated. Those people t ha t  have l e f t  
the  area have gone i n  search of seasonal, agr icu l tu ra l  labor (primari ly 
t o  the S i n d )  or opportunit ies in the wage labor market i n  surrounding 
towns. There i s  an estimated 16,000 people remaining i n  the project  area. 

L 

There a re  17 major Baluch t r i b e s  i n  Baluchistan, each headed by a sardar 
and there  a r e  some 400 t r i b a l  sub-groupings headed by l esse r  chief ta ins .  
The project  area is populated by Brahui, Baluchi and Sindi-speaking 
people, who a re  i n  s p i t e  of the l i n g u i s t i c  differences,  cu l t u r a l l y  qu i t e  
homogeneous. The area was s e t t l e d  by nomads who t r ad i t i ona l l y  provided 
the  dominant economic a c t i v i t y  in  the area. Although external  government 
influences are  present ,  i t  i s  the t r i b a l  power s t ruc tu re  t ha t  i s  of 
paramount influence i n  t h i s  area. 

1. Land Ownership 

There a r e  th ree  major economic groups i n  the project  area: 
landowner-farmer or khudkasht, ances t ra l  tenants or  bazgar, and nomads or 
shoawan. Most individuals in  the area own small p lo t s  of land, e.g. 
25-50 acres. However, s ince  land i s  assessed by individuals in  terms of 
a kinship un i t ,  land owned by members of a family may be considerably 
l a rger .  Nevertheless, land ownership is not concentrated in  the  hands of 
a few individuals/families or powerful sardars. The majority of 
res idents  have access t o  land and have an equal opportunity t o  put i t  t o  
productive use. Tribalism is a strong fac to r  i n  determining tenancy 
pa t t e r s .  Bazgars i nhe r i t  t h e i r  r i gh t  t o  u t i l i z e  a pa r t i cu la r  parcel  of 
land, a r i gh t  which is protected by t r i b a l  law. After deducting the 
expenses f o r  an agr icu l tu ra l  season, approximately 75 percent of the 
p ro f i t  goes t o  the tenants and 25 percent t o  the owner-farmer. Shoawan 
continue t o  migrate through the area. In the pas t ,  symbiotic 
relat ionships existed between these nomads and the sedentarized 
population, providing benef i ts  t o  both. Nomads rented land from the  
cu l t iva to rs  f o r  purposes of grazing and bought grain from them t o  
supplement t h e i r  d i e t .  Nomads a l s o  operated as t ranspor t  agents fo r  the  
cu l t iva to rs ,  taking excess crops t o  neighboring towns t o  be purchased by 
merchants. 

2. Water Rights 

Water r igh t s  a re  determined on the bas is  of land ownership. The larger  
land holdings have access t o  greater  amounts of water while smaller 
holdings have a more l imited access. The ownership of land and water 



r igh t s  is t ransferred together. The d i s t r ibu t ion  of water was previously 
legalized in  the proposed project  area when the dam was operative. The 
Department of I r r iga t ion  and Power arranged the actual  d i s t r ibu t ion  of 
water based on the amount of land owned. Water was divided on the bas is  
of shares and hours of flow. This system w i l l  be continued when the dam 
is renovated. 

3 .  Social Impact 

Since t h i s  is an area i n  which a previous dam existed,  indicat ions  a r e  
t ha t  no one w i l l  l o se  land due t o  flooding, nor w i l l  there  be any i s sue  
of resettlement, or  the necessi ty for  compensation. A t  present a l a rge  
portion of the perennial water from the Bolan River is diverted upstream 
t o  the Bolan Weir. The r ive r ,  therefore,  has but a small flow much of 
the year w i t h  the  exception of those periods i n  which there a re  floods. 
The downstream water supply during those flood periods w i l l  na tu ra l ly  be 
affected by the proposed dam. However, since there a r e  no downstream 
dams, these areas w i l l  benefi t  from the Bolan Dam as i t  w i l l  prevent the 
des t ruct ive  forces of flood water from damaging property. 

In the project  area,  there is no discrimination against  small landowners, 
a s  most of the land i s  i n  small parcels .  Tenancy is inher i ted  and 
protected by t r i b a l  law. Given tha t  many of the tenants tha t  migrated 
t o  S ind  a re  employed as landless  laborers,  it i s  expected tha t  once there  
is water they w i l l  return t o  the project  area. They w i l l  be a t t r a c t ed  by 
secur i ty  i n  terms of tenancy, plus 75 percent of the p r o f i t s  from the  
land. Additionally, t r i b a l  bonds a r e  strong; the des i re  t o  be reunited 
with families and tribesmen w i l l  be a powerful a t t r a c t i on  t o  return. 

B. Economic Considerations 

1. Appropriateness of Investment i n  Selected Sector 

Pakistan is committed t o  the economic and p o l i t i c a l  in tegra t ion of 
Baluchistan i n to  the  mainstream of the country. Economically, t h e -  major 
l imi ta t ion  on the exploi ta t ion of provincial arable land resources i s  
water. Economic r a t i ona l i t y  demands t ha t  the the perennial water flows 
i n  the form of r ive rs ,  which are extremely scarce yet  punctuated by 
violent  floods, be wisely and economically used. 

The problem t h i s  project  proposes t o  address is c lea r ly  a national ,  
provincial  and economic p r i o r i t y  and the resources applied w i l l  be well 
spent. Without the investment of development resources i n to  the 
renovation of the Bolan Dam and the rehab i l i t a t ion  of its i r r i ga t i on  
system, the federa l  government w i l l  be dea l t  a  setback t o  balanced 
regional development and the province w i l l  not be ab le  t o  a t t a i n  the  
basic objectives of the Baluchistan Five Year Plan, which are  t o  assign 
top p r i o r i t y  t o  water development and agr icu l tu ra l  projects .  More 
importantly, one of the three  major agr icu l tu ra l  areas  i n  Baluchistan, 
w i l l  be l e f t  without su f f i c i en t  water t o  bring it t o  its potent ia l .  
Finally,  the investment i n  the proposed physical in f ras t ruc tu re  w i l l  
r e su l t  i n  an immediate and v i s i b l e  change in  the socio-economic 
conditions and qua l i ty  of l i f e  of the inhabitants  of the project  area. 



2. Selection of the Appropriate Type of Analysis 

A rigorous economic analysis of the project will be undertaken at a later 
stage. In it, the measurable benefits and costs of the project will be 
compared in order to determine that net benefits exceed costs. In order 
to further assess economic viability, the net present value of the 
project will be calculated. Finally, the economic internal rate of 
return will be calculated to ensure that the economic return to capital 
is greater than the social cost of capital, also known as the discount 
rate. 

a. Benefits 

For purposes of this document, some preliminary analyses have been 
conducted. The most important measurable benefits will result from 
increased agricultural production, once the available land has been 
irrigated with water provided by the dam. Benefits have been quantified 
by multiplying the production of each crop by its respective economic 
farmgate price, where production is crop yield multiplied by crop area. 
Crop yields were projected after taking into consideration such factors 
as existing crop yields under rainfed and irrigated conditions, yields 
obtained by progressive farmers in adjoining irrigated areas, and those 
obtained under controlled research conditions. 

The cropping pattern and intensities have been estimated after 
considering the following factors: (1) existing agro-climatic conditions, 
(2) crop and soil suitability, (3) crop water requirements, (4) future 
availability of irrigation supplies,(5) food requirements of farm 
population, (6) marketing and transportation facilities, (7) absorptive 
capacity and skill of the farmers, and (8) socio-economic features of the 
project area. The project area will comprise 34,000 acres with a total 
cropping intensity of 50 percent (i.e. 1/2 of the land will lie fallow on 
a rotational basis). The crops to be grown in the summer season are 
millet (23 percent) pulses, sesame, fodder, and melons/vegetables, each 
at about 1-2 percent, respectively. The winter crops are expected to be 
wheat (13.8 percent), and barley, oilseeds, fodder, and vegetables/gram, 
each at about 1-2 percent intensity, respectively. These crops were 
grown in the project area until 1976 when the dam overtopped. The 
remaining farmers therefore have the necessary knowledge and experience 
to grow these crops. 

Benefits have been estimated for a period of 45 years, which is believed 
to be the useful life of the dam. The Government of Pakistan developed 
the original data on benefits using 1982-85 as the base period. These 
have been updated to the current period by utilizing the 9.4 percent 
increase in the wholesale price index. 

b. Costs 

The different cost categories include costs of construction, technical 
assistance and evaluation during the four years construction period of 
the dam. operational and maintenance costs are assumed to be constant at 
US $0.05 million each year for the 45 year life of the dam. 



I c. Results 

The preliminary economic in te rna l  r a t e  of return ( E I R R )  is 9.66, without 
computing secondary and t e r t i a r y  benef i ts  such as the proposed road which 
w i l l  provide access t o  the dam and cropping area. T h i s  w i l l  promote more 
e f f i c i e n t  marketing of surplus crops, the development of a small sca le  
f i sh ing  industry,  and an increased economic and soc ia l  exchange between 
communities. T h i s  EIRR is s l i g h t l y  lower than the commonly used 10-12 
percent discount ra te ,  which is considered t o  be the opportunity cos t  of 
c ap i t a l  i n  Pakistan. However, there is a p o l i t i c a l  imperative t o  
undertake s ign i f i can t  projects  i n  Baluchistan and t h i s  project  was 
selected from a l imited number of options. The present project  was the 
most a t t r a c t i v e  of the ones po ten t ia l ly  avai lable  i n  terms of economic 
r a t e s  of return,  which implies tha t  the opportunity cos t  of c ap i t a l  i n  
Baluchistan is lower than i n  the more densely populated areas  of Pakistan. 

d . .  Sens i t iv i ty  Analysis 

Assumptions have been made about d i f fe ren t  scenarios concerning costs ,  
benef i ts ,  and the l i f e  of the project .  The r e su l t s  show tha t  the  EIRR 
w i l l  increase t o  the 10.5 t o  11.5 percent range i f  ( a )  benef i t s  increase 
by 15 percent, and ( b l  benef i ts  increased by 15 percent and cos t s  decline 
by 10 percent. Alternatively,  the E I R R  declines t o  the 8.0 t o  9.0 
percent range under conditions where ( a )  contingency cos t s  ( a t  20 
percent)  are  included fo r  the three  year implementation period, ( b )  
benef i ts  decrease by 15 percent, ( c )  benef i ts  decline by 15 percent and 
costs  increase by 10 percent, the extreme case where the inclusion of 
contingency cos t s  of 20 percent combined with a 15 percent reduction i n  
benef i ts  lower the  E I R R  t o  7.1 percent. 

There may be subs tan t ia l  benef i ts  tha t  presently a re  non-quantifiable. 
Considerable side-benefi ts  w i l l  derive from the construction of the 
approach roads, whose cost  is included in the analysis .  Although these 
benef i ts  generally a r e  not included i n  the economic analys is  of a dam 
project ,  they can be discussed in  the present context of a p o l i t i c a l l y  
sens i t ive  and underdeveloped area. 

C. Relevant Experience with Similar Projects  

USAID/Pakistan has a long his tory  with water resource projects .  The 
l a rges t  s ingle  water resource project  was the Indus Basin Project ,  a t  a 
cos t  of $2.5 b i l l ion .  The U.S.  contributed $727.6 mill ion t o  the project  
d i rec t ly .  This project  included the Mangla Dam, the  Tarbela Dam, e ight  
l ink canals t o  t r ans fe r  water from the western t o  the eastern r ive r  
i r r i ga t ed  areas,  f i v e  new barrages on d i f fe ren t  r ive rs ,  one inverted 
syphon and a power generation scheme. Additional USAID experience i n  
water re la ted  p ro jec t s  included i n i t i a t i v e s  f o r  ground water surveys and 
tubewell development, barrages and l ink canals and p ro jec t s  promoting 
water management and use-efficiency. 

In USAID/Pakistanls contemporary project  por t fo l io  there are  a number of 
projects  which a r e  linked t o  water resources. I r r iga t ion  Systems 



Management (ISM) is increasing water use efficiency by funding civil 
works on approximately 14,000 kilometers of canals and 3,500 kilometers 
of surface drains and improving institutional capabilities for canal and 
drain rehabilitation through technical assistance and training. The 
Command Water Management Project, a component of ISM, is increasing 
agriculture production through improved water management and necessary 
agricultural support services and non-water inputs. The Baluchistan Area 
Development Project intends to construct approximately 47 small and one 
medium size delay action dam. This project is also providing for karez 
and water course improvements. The Tribal Areas Development Project is 
constructing irrigation schemes, installing tubewells and improving water 
courses. Finally, the Northwest Frontier Area Development project is 
rehabilitating 20 major irrigation canals and improving on-farm water 
distribution systems. 

D. Host Country Implementing Agency 

The Bolan Dam Project Grant Agreement will be signed by USAID with the 
Economic Affairs Division, Ministry of Finance and Economic Affairs. The 
Host Country Implementing Agencies for the Bolan Dam Project will be the 
Planning and Development Department, Government of Baluchistan (GOB) for 
policy matters, Irrigation and Power Department, GOB for all construction 
activities, and the Agriculture Department, GOB for agricultural 
extension services. 

The IPD is responsible for the construction, operation and maintenance of 
all irrigation systems in the Baluchistan Province. It has sufficient 
experience in implementing similar projects to undertake the 
implementation of the Bolan Dam Project. 

A coordination committee, composed of the Additional Chief Secretary, 
Planning and Development Department (GOB), Secretary, Irrigation and 
Power Department (GOB), Secretary, Agriculture Department (GOB), and 
USAID will meet regularly to discuss progress and resolve issues related 
to the implementation of the Bolan Dam Project. 

E. AID Support Requirements and Capabilities 

USAID/Pakistan will be responsible for project monitoring. The project 
officer, situated in the Office of Engineering, will serve as the 
principal liaison with the contractor and will have the overall 
responsibility for implementation. The Office of Engineering is 
currently authorized positions for two U.S. Direct Hire and 12 Foreign 
Service National professionals (10 Engineers and two Program 
Assistants). The Regional Affairs Office, situated in Quetta, 
Baluchistan, will provide on-going liaison with Government of Baluchistan 
officials, logistical support and backup assistance. This office is 
composed of one U.S. Direct Hire, and three Foreign Service National 
professionals. 

F. Evaluation Considerations 

A formal evaluation plan will be developed during the project design. 
This will provide information for (1) mid-course corrections in project 



implementa t ion,  ( 2 )  p r o j e c t  impact and socio-economic assessment ,  and ( 3 )  
i m p l i c a t i o n s  f o r  f u t u r e  p r o j e c t s .  

Three  major t y p e s  of e v a l u a t i o n s  a r e  p r e s e n t l y  a n t i c i p a t e d  f o r  t h e  Bolan 
Dam P r o j e c t .  They a r e  b i a n n u a l  i n t e r n a l  p r o j e c t  reviews,  a mid-term 
e x t e r n a l  e v a l u a t i o n  and a f i n a l  e v a l u a t i o n .  

G. Es t imated Cos t s  and Methods of  Funding 

The proposed Bolan Dam P r o j e c t  is e s t i m a t e d  t o  c o s t  $15,520,000, 
d i s t r i b u t e d  o v e r  approx imate ly  t h r e e  y e a r s .  Assumptions made i n  
p r e p a r i n g  t h e  budget i n c l u d e  a compounded 5 p e r c e n t  annua l  i n f l a t i o n  r a t e  
f o r  goods and s e r v i c e s  p rocured  i n  t h e  United S t a t e s  and a 1 0  p e r c e n t  
compounded pe r  annum i n f l a t i o n  r a t e  f o r  goods and s e r v i c e s  p rocured  i n  
P a k i s t a n .  T h i s  r e s u l t s  i n  a n  o v e r a l l  9.3 p e r c e n t  weighted a v e r a g e  annua l  
i n f l a t i o n  r a t e  ( rounded t o  1 0  p e r c e n t )  f o r  t h e  budget  i t ems ,  r e f l e c t i n g  
86 p e r c e n t  of A I D ' s  proposed c o n t r i b u t i o n  i n  l o c a l  c o s t s  ($13,344,000) 
and 1 4  p e r c e n t  of A I D ' s  budget ($2,176,000) d i r e c t e d  t o  procurement of 
goods and s e r v i c e s  from t h e  Uni ted  S t a t e s .  F i n a l l y ,  a  20 p e r c e n t  
con t ingency  f a c t o r  was s e l e c t e d  t o  cover  unexpected changes. 

The key c o s t  components of t h e  proposed p r o j e c t  w i l l  be : Dam Embankment 
($5.8 m i l l i o n ) ,  Canal Systems R e h a b i l i t a t i o n  ($1.3 m i l l i o n ) ,  and Approach 
Road ($2.6 m i l l i o n ) .  Tab le  I p r e s e n t s  t h e  summary d r a f t  budget.  Table  
I1 and Table  I11 l o c a t e d  i n  Annex B p r e s e n t  backup d e t a i l s  f o r  p r o j e c t  
c o s t s  by c a l e n d a r  y e a r  and p r o j e c t  component, r e s p e c t i v e l y .  F i s c a l  y e a r  
1988 o b l i g a t i o n  requ i rements  a r e  e s t i m a t e d  t o  be $3.3 m i l l i o n  and f i s c a l  
y e a r  1989 a r e  e s t i m a t e d  t o  be $12.2 m i l l i o n .  

Table  I 
BOLAN DAM PROJECT 

I l l u s t r a t i v e  Budget by 
Expense Category 
( i n  U.S. D o l l a r s )  

Expense Category T o t a l  

Techn ica l  A s s i s t a n c e  
T r a i n i n g  
Commodities 
C o n s t r u c t i o n  
Eva lua t ion  
I n f  l a t i o n  

Sub-Total : 
Contingency 

TOTAL : 

H. Design S t r a t e g y  

Four major a n a l y t i c a l  works w i l l  be under taken  d u r i n g  t h e  d e s i g n  of  t h e  
P r o j e c t  Paper. They i n c l u d e  t h e  fo l lowing :  

1. An environmental  a s sessment  of t h e  p r o j e c t  a r e a .  



2. A social assessment of the project area, including an analysis of 
agricultural implications, past water utilization practices and 
recommendations for educational activities in agriculture and water 
utilization. The social assessment will also analyze tribal social 
structure and intertribal relationships and the impact they may have on 
water distribution. 

3. A review of the detailed engineering design and projected cost 
estimates which have been developed by a local A/E firm. This will also 
include a reassessment of the existing hydrological data. 

4. An economic analysis as described in Section V.B. 

It is the intent of USAID/Pakistan to contract the environmental, 
economic and social assessment as well as a review of the engineering 
designs with a U.S. IQC. This will be part of the project design team 
effort. In addition, the project team will include technical experts 
from USAID/Pakistan and AID/W. 

The estimated project design schedule is as follows: 

PID Submitted to AID/W January 15, 1987 

PID Approved by AID/W February 30, 1988 

PP Design Team Arrives March 30, 1988 

PP Reviewed by USAID/Pakistan July 01, 1988 

PP Authorized by USAID/Pakistan July 15, 1988 

Project Grant Agreement Signed September 30, 1988 

1mpleme.nt.ation Begins October 01, 1988 

I. Recommended Environmental Threshold Decision 

Pursuant to 22 CFR 216, "A.I.D. Environmental Procedures," section 216.2, 
"Applicability of Procedures," paragraph (dl, "Classes of Actions 
Normally Having a Significant Effect on the Environment," the proposed 
Bolan Dam Project falls under category (ii), "Irrigation or water 
management projects, including dams and  impoundment^.^ 

In compliance with 22 CFR 216.2ld referenced above it has been found that 
the proposed project will have a significant effect on the environment. 
A positive threshold decision is hereby made pursuant to 22 CFR 
216.3(a)(2), "Threshold decision." The project design process will 
include the preparation of a full environmental assessment in conformance 
with 22 CFR 216.6, Environmental Assessments, the findings of which will 
be incorporated into the Project Paper. The scope of work and budget for 
technical assistance in project design will reflect the requirement for 
the preparation of an environmental assessment. 



J. Project and Programmatic Issues 

1. Project Issue: If there is a lean period in rainfall for several 
years, will this alter project assumptions and negate project investments? 

Discussion: The hydrological data available for the design of this 
document was computed from flows downstream of the Bolan Weir during the 
period of 1965 to 1973. In addition, calculations were made from 
rainfall data drawn during the period of 1948-1971. 

2. Project Issue: Since one of the reasons for the failure of the 
previous Bolan Dam was lack of proper maintenance, has the IPD improved 
their capacity to operate and maintain systems of this nature? 

Discussion: Presently, IPD has a generalized training program in the 
maintenance and operation of irrigation systems. To supplement this, the 
project has included a specific line item in the budget for the 
additional training of IPD officials in dam maintenance. Furthermore, 
during the design of the project, an investigation will be made of IPD's 
present maintenance equipment to determine if additional equipment is 
required. 

3. Project Issue: The useful life of the dam is 45 years based on an 
estimated rate of silt deposition. If the silt deposition rate is higher 
than estimated, this could considerably reduce the useful life of the dam. 

Discussion: The presently available detailed design is based on the 
preliminary investigation carried out by a local A/E firm. In order to 
ensure that the design assumptions are realistic, USAID will conduct a 
design review by a U.S. A/E firm to ascertain the adequacy of the design 
and identify areas of additional investigations and subsequent design 
revisions, if required. 

4. Project Issue: With limited available water, is it be wise to 
implement the option of constructing an irrigation..network to irrigate 
34,000 acres of land with a cropping intensity of 50 percent, instead of 
13,000 acres with a cropping intensity of 65 percent. 

Discussion: The option to irrigate 34,000 acres of land instead of 
13,000 acres is based on a higher economic rate of return, social and 
economic benefits for a larger population with relatively small 
additional cost. USAID intends to conduct a detailed review of the two 
options by a U.S. A/E firm as part of the technical analysis of the 
project to ensure that the most viable option is implemented. 



At tachmen t  I1 

T a b l e  I1 

BOLAN DAM PROJECT 
I l l u s t r a t i v e  Budget  b y  

Expense C a t e g o r y  and  C a l e n d a r  Year 
( i n  U.S. D o l l a r s )  

Expense C a t e g o r y  - 1 9 8 8  - 1989  1 9 9 0  - 1 9 9 1  - T o t a l  

T e c h n i c a l  A s s i s t a n c e  135 ,000  252,000 505,000 260,000 1 ,152 ,000  

T r a i n i n g  260,000 270,000 270,000 800 ,000  

commodi t i e s  

C o n s t r u c t i o n  

E v a l u a t i o n  

Sub-Tota l :  135 ,000  2,867,000 4 ,595 ,000  2,185,000 9 ,782 ,000  

I n f  l a t i o n  1 4 , 0 0 0  602,000 1 ,521 ,000  1 ,014 ,000  3 ,151 ,000  

Sub-Tota l  : 149,000  3,469,000 6 ,116 ,000  3 ,199 ,000  12 ,933 ,000  

C o n t i n g e n c y  30 ,000  694,000 1 , 2 2 3 , 0 0 0  640,000 2 ,587 ,000  

TOTAL : 179 ,000  4,163,000 7 ,339 ,000  3 ,839 ,000  15 ,520 ,000  



T a b l e  I11 
A t  tachmen t I I 

BOLAN DAM PROJECT 
I l l u s t r a t i v e  Budget 

by P r o j e c t  Component 
( i n  U.S. D o l l a r s )  

Gran t  T o t a l  Other  
P r o j e c t  Component Fx LC USAID Donors GOP T o t a l  

Dam Embankment 

T e c h n i c a l  A s s i s t a n c e  680,500 680, 500 
T r a i n i n g  465,000 60,000 525 , 000 
Commodities 0 
C o n s t r u c t i o n  606 ,000 3,960,000 4,566,000 
E v a l u a t i o n  18 ,334  18 ,334 36,668 

Sub-Tota l :  1 ,089 ,334  4,718,834 5 ,808 ,168 0 0 5 ,808 ,168 

Canal  Sys tem R e h a b i l i t a t i o n  

T e c h n i c a l  A s s i s t a n c e  137 ,300 137,000 
T r a i n i n g  245 , 000 30,000 275,000 
Conunodi t ies 0 
C o n s t r u c t i o n  922,000 922,000 
E v a l u a t i o n  18 ,333  18 ,333  36,666 

Sub-Total :  263,333 1 ,107 ,633 1 ,370 ,966  0 0 1 ,370 ,966  

Approach Road 

T e c h n i c a l  A s s i s t a n c e  334,200 334,200 334,200 
T r a i n i n g  0 0 
Commodities 0 0 
C o n s t r u c t i o n  2 ,232 ,000 2,232;OOO .* 2,232,000 
E v a l u a t i o n  18 ,333  1 8 , 3 3 3  36,666 36,666 

Sub-Total :  1 8 , 3 3 3  2,584,533 2,602,866 0 0 2,602,866 

Sub-Tota l :  1 ,371 ,000  8,411,000 9 ,782 ,000 0 0 9,782,000 

I n f l a t i o n  442,000 2,709,000 3,151,000 0 0 3,151,000 

Sub-Total :  11813,000 11 ,120,000 121933,000 0 0 1219331000 

Con t ingency  363,000 2,224,000 2,587,000 0 0 2,587,000 

TOTAL : 



Attachment I  I I 

CONTRACTING PLAN 

U S A I D ,  w i t h  the ass is tance  of the  Contracting Officer ,  w i l l  upon approval 
and authorization of the project ,  begin the contracting process t o  s e l ec t  
an A/E firm for  the design of the approach road, possibly revision of the 
presently avai lable  de ta i l ed  engineering design for  the dam and 
i r r i ga t i on  system, and f u l l  time construction supervision. It i s  
ant ic ipated t ha t  t h i s  A/E firm w i l l  be Pakistani ,  U.S.  or  a  jo int  
venture. Local firms have wide experience i n  the design and construction 
supervision of small t o  medium s i z e  dams. The construction contractor is 
anticipated t o  be a U.S./Pakistani jo int  venture. The procurement of the 
A/E and construction services  w i l l  follow the standard competitive 
contracting process. I t  is ant ic ipated t ha t  t h i s  procurement process 
w i l l  take approximately 1 2  months. 

Considering the nature of the special ized services required, the  proposed 
project  is not considered appropriate for  an 8 ( a )  so l e  sourcing or s e t  
aside. I n  t h i s  case, publicat ion in the Commerce Business Daily, and the  
Request for  Proposals w i l l  contain the following language prescribed by 
C I B  85-21 regarding the use of Gray Amendment En t i t i e s :  

"AID encourages the par t i c ipa t ion  t o  the maximum extent  possible of 
small business concerns, small disadvantaged business concerns, and 
women owned small business concerns, in  t h i s  a c t i v i t y  a s  prime 
contractor or subcontractors in  accordance w i t h  Par t  1 9  of the  
Federal Acquisition Regulations. I n  t h i s  respect ,  it is ant ic ipated 
t ha t  A I D  w i l l  make every reasonable e f fo r t  t o  iden t i fy  and make 
maximum pract icable  use of such concerns. A l l  se lec t ion evaluation 
c r i t e r i a  be found equal, the par t ic ipat ion of such concerns may 
become a determining fac to r  f o r  selection." 
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LOGICAL FRAMEWORK 
Project Title & Number: Bolan Dam Project 

NARRATIVE SUMMARY 

Program or Sector Goal: The broader 
objective to which this project 
contributes: 
To increase agricultural production, 
farm income and rural employment in 
Baluchistan. 

Project Purpose: 
To reconstruct the Bolan Dam and 
rehabilitate the present irrigation 
system 

OBJECTIVELY VERIFIABLE INDICATORS 

Measures of Goal Achievement: 
-less dependence on import of 
agricultural goods from other 
provinces 
-transition from nomadism to 
sedentarized farming 
-decrease in emigration from 
Baluchistan 
-increase of inflow of goods and 
services to project area 
-increase in agricultural 
production 
-increase in per capita income 

Conditions that will indicate 
purpose has been achieved. 
End of Project Status. 
-completion of d dam, spillway 
irrigation network and access 
road 
-increase in the cultivated acreage 
by approximately 34,000 acres 

MEANS OF VERIFICATION 

-Agricultural Economic statistics 
-Development statistics of 
Baluchistan 
-Census 
-Economic Survey 

-Site visits 
-Final Completion Report by A/E 
firm 

-Final Inspection Report by USAID 
-Agricultural Statistics of 
Baluchistan 

Life of Project: $15,520,000 
From FY 88 to FY 91 
Total U.S. Funding $15,520,000 
Date Prepared: January 1988 

IMPORTANT ASSUMPTIONS 

Assumptions for achieving goal targets: 
-USAID program continues in Pakistan 
-GOP remains committed to the economic 
integration of Baluchistan into nation 
state 
-GOP is able to maintain political 
stability in Baluchistan 

ASSumptions for achieving purpose: 
-Provincial officials remain committed 
to the project 
-Irrigation & Power Dept. is willing to 
operate and maintain Dam and irrigation 
network 
-Normal rainfall pattern continues 
-People return to abandoned lands 
-Provincial officials remain committed 
to providing agricultural extension 
agents 
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LOGICAL FRAMEWORK 

NARRATIVE SUMMARY 

output: 
-Earth filled Storage Dam 
-Irrigation Network 
-Maintenance and operation systems 
for the Dam and distribution of 
irrigation water 

-Increased acreage under cultivation 

Inputs: 
-Technical Assistance, Training 
-Construction 

OBJECTIVELY VERIFIABLE INDICAMRS 

Magnitude of Outputs: 
-One storage dam with a gross 
reservoir capacity of approx. 
75,000 acre feet 

-Approximately 65,000 meters long 
irrigation network system 

-Approx. 37 kilometer approach 
road 
-Approx. 30 people trained in 
maintenance and operation of Dam 
and irrigation networks 
-Approx. 34,000 acres under 
cultivation 

Implementation Target (Type and 
Quantity): 
As stated in project budget 

MEANS OF VERIFICATION 

-Project Records 
-Finan Completion Report by A/E 
firm 

-Final Inspection Report by USAID 
-Agricultural Statistics of 
Baluchistan 

AID records 

IMPORTANT ASSUMPTIONS 

Assumptions fol: achieving outputs: 
-Population willing to accept project 
-Provincial government participates 
activity in the sustainability of the 
Dam and irrigation network 
-Appropriate courses identified and 
qualified candidates available 
-GOP commitment to provide agricultural 
extension services 

Assumptions for providing inputs: 
-AID funds provided on timely basis 
-Technical Assistance contractor able 
to field appropriate personnel on 
timely basis 
-Construction costs in line with 
estimates 
-All locally required inputs are 
available 


