
/ 

CA.~AIHAN INI'ERNATIONAL DE.VELOPMEN!' Kif.N::Y 

PAKISTAN WATER AND FeWER D£VELOPMENI' AtmiORITY 

HYDROELEX:TRIC INVENIORY RANKIN3 
AND FEASIBILITY SIUDIES FOR PAKISTAN 

PHASE B 

BASHA S'.IDRJ.lGE AND FaVER PROJEl:T 
FEASIBILITY S'IUDY 

OC'IDSER 1984 

VOLUME CNE OF ELEVEN 

CIDA PROJEl:T OOMBER 714/00603 

\ 
I~ 

I 

'· 

} . 

"-' ... 
\ 

I ,,.y 
.).,/. 

t"-"' 
'"" / 

~ .. 
c. r'. 

' ..,1 



J 

t 

Ill 

The report and its recornrendations ware formally endorsed by WAPDA on 

January 3, 1983 . CIDA' s concurrence was ccmnunicated in writing to K?WDA by the 

canadian Embassy in Islamabad on January 9 , 1983. The "Final Draft Inventory and 

Ranking Report Phase A(l >", incorporating ccmrents and suggestions made by WAPDA 

and CIDA, was submitted in May 1983 . 

Work oo the feasibility study of the Basha sc~ canrenced in January 

1983, althot..'gh the site drilling which had started during Phase A(l) continued 

from November 1982. 

The study was conducted by an integrated interdisciplinary team consist­

i~ of specialists provided by the Consultant and staff of WAPDA' s Hydro 

Electric Project (see Annex XVII). The contri bution of the WAPDA counterpart 

engineers , geologists and other technical and support personnel was crucial to 

the successful completion of the study. In addition to i ts role as a member of 

the study team, the Hydro Electric Project was responsible for the execution of 

the f ield investigation pr03ram. The pr o ject team received consistent support 

from WAPDA senior rranagem:mt. Particularl y \\elcare was help and encouragerrent 

from Lt. -General Dr . Ghulam Safdar Butt , Chairman of WAPDA; Mr . ~ham:nad Akram 

Khan, forrrer Member (P~) ; the late Dr. S .M. H. Bdchari , forrrer Member (Water> ; 

Mr. t-bharrmad Ayub Sadozai , Member (PO\o.e.r) ; Mr . A!:xfu.l Rehman , Managing Director, 

Project t-bli tor ing; Ch. Ghulzar Ahmad, former General Manager Dams ; and Mr. 

Md1amnad Arshad, Chief Engineer Planning (PCMer) . The active and sustained 

participation of Mr . M. Badruddin, General Manager Planning (water); Mr. Riaz 

Nazir Tarar, Chief En;Jineer, Dams Review Cell; and Mr . Saeed Akhtar Niazi, Chief 

Eo:Jineer, Hydro Electric Project, is gratefully acknowledged. 

Special expert advice was also obtained during the course of the study . 

oecisive contributions were rte.de by Mr. J . Barry Cooke, Coosulting Engineer of 

san Rafael, california , U.S .A. and by Prof . N.R. Morgenstern of the University 

of Alberta, Edrronton , Canada, both of whcro visited Basha in August 1983 . 

Mr. Sadiq Sir hindi of WAPDA and Dr. John o. cadma.n , of Brasilia, Brazil 

pioneered the exploration of the Basha site. Perhaps the most difficult assign­

ment of the entire field investiqation prCXJram, the riverbed drillinq, \\'aS 
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managed wi tb great determination by Maj . (Ret' d) Shahid Ata-Ollah of the Indus ~~~ 
Valley· Construction Cc:xtpanY, Limited of Lahore . , 

The CIDA officers responsible for the Project were Mr. L. Breiner and Dr. 

C.A. Tsou . Assistance frcro the Canadian E)nbassy in Islamabad was coordinated by 

Mr . D.C . STart until August 1982 and thereafter by Dr . Lorne E. Heuckroth . 

Throughout the course of the studies, rratters relating to the Consultant 

and counterpart staff , WAPDA facilities, WAPDA and CIDA equipment , and in 

particular the pro::Jress of the v.ork , we.re described in canprehensive tronthly 

reports addressed to CIDA with copies to WAPDA and the World Bank . 

This report presents an evaluation of the technical and econanic 

feasibility of the Basha storage and ~ project. It is rrade up of eleven 

volumes. This volume (Volume One) contains the Main Report , the Terms of 

Reference and the Study Organization Chart . Volurres Two, Three, Four and Five 

include an Appendix describing the re:Jional and site ge.olo::Jy and the geotech­

nical site investigation, together with Annexes giving borehole and test pitting 

logs, laboratory test reports and seismic data. Volurres Six, Seven, Eight, Nine, 

Ten and Eleven comprise Appendices giving details of the hydrology and project 

benefits, project layout studies, transmission studies, construction planning, 

cost estimates, envirorurental considerations, and econanic and financial 

analyses. They also contain supporting material in the form of Annexes. 
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