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DEPARTMENT OF STATE 
AGEHCY FOH INTERNA'.rIONAJJ DEVELOPMEl~T 

Washington~ DoC. 20523 

MENORANDUM FOR THE DEV11..0PMENT LOAN COMMITTEE 

SUBJECT i Pakistan: SCARP IV 

UHCLA.'3SJ1i'IED 

AID=DLC/P~,579 
June 12ii 1967 

Attached are revised and renumbered pages to be inserted 
in -~he subject Capital Assistance Papero 

The recommendations for authorization of a loan in an 
amount not to exceed $109 7009 000 to the President of the Government 
of Pakist~n to assist in financing the foreign exchange costs of 
goods and services required for the in.stallation and. electrifi= 
cation of approxi~Etely 1062 tubewells in the Upper Cherw.b Unit 
of the Upper Rechna Doab :region of 11.rest Pakistan were discussed 
at a n:eeting of the Development Lor..~1 Staff Committee on Frldayp 
June 2.9 19670 

Hachel C. Rogers 
Assistant Secretary 
Development Loan Committee 

Attachments~ (Revised Juno 12Q 1967) 
Project Analysis, pp. 37~ 40. and 48 
:Project Analysisj) renumbered pp. 41.9 42~ Ld and 44 

(';JO'.i.'Eg Page 41 was deleted.) 

F.reviously Dist:ributedg !fay 26~ 1967 
,')umrnary and Heco:rnmendations 
F:roject Analysis 
ANNEXES l=III 

UNCLASSIFIED 
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~vµ,st -o.1~co~o of t11c I11tltH.:; }JJ_o~:Ln -11~1~\re l:::~; ::·n c'lcJ·\rf~-.10·;.H-;cl ~ec:J~ i:c~:·ic;atio11 
... .,.tit11out co11fiid_e1tinrs tl1e ncecl for eit~1r;1· {:n~:'f~.1.y~Ln~~-~ :;urf'i.ciertt :1.::·:ri0~a . .l~~ior1 
'"r>t<"-r to ac''i(•V"' 11-Lc'h 'WI'1l'llJ-b'tl"'l "')J'o··c';'1ct·~r,1·, '"'T' ;ird 1 ~ nr cr··nt.,,oll-ln~r '0 oil '• .,_~ .._._ _ .J...J. _ ~ _ \,... - l:J_. (. -,_)- _ ~ ... _. - C:.J,,_ J_-· • _L 1~1 ...... -~ J; -_,_ -- -· lj """" .. _- ....J-~ .l. _._ ..t- _Q µ _._ 

t\;t.li!1ity·. 
ctcre iS -vc~;y· ,3Hl:J .. ll t1ncl tl1c :Lr11'ig:1tecl ctc:cciJ c:c1rt~t1 .. n ~111.10~'-ctlt nelf~a_cst:cuc_t:I:ve 
ff:,11turcs. LaI'[;c areas of b:1·igatecl land. nx:~ i)d.11[; ,scvcr1y s]fectecl or go:Lng 
Oll;G of' cl11ti va~t.-io11 becD~l1ce of \·raterl:<)cci11c; ar~cl r;-uJ __ 1,r\ity. 1U;:;o thc1~e a1'"'0 .t10 
_, ' ' 1 J ) £' ] .:i J - ' - ., - l ' . - , ' . . -: ~J1""·G11e1, a1,ge c1,c:tc cs o· i1c·\,T _u.11u.:.~ Gt1ct~ CD.Jl ce Ltc~1c~Lo~pcc. c11ea11.ly I or :t.1~1'11ga~-

Ti111s 
~;1lodttction: 

~·fe,;t }?ci};J~s-t;n.n 11a1,; onJ ... :[ 011e rn:::i.jo1" n1c-~cu1s o~r :L:t1crcr:t;:;ir1g ag1,icultl;trai 
intensification of cro1)p:Lnc; of lJl'csentl;y-hTi[5ated lands. 

To ir~cl'ease i'ood procl'uction, Lhc follo:·rlnc rnc:acurc.s are:: :rec[t1ired: 

..L.. :Lnc~:cctni11g tl1e 110.r·\re1:;te(l o .. creac;e by- j_i1Cl'C::-~J>G1nt; ti1e t,·rater· 
sup;-.~y; 

' L~. l\2r4ovinc; Galt s :~_,rou1 t.l1c 1""oot zo11e s oi1 

~pla1Tt. s ~ ctr10. 

) , ::L:·~p11 ov·:1.n{; at_~r:Lci.ilt;urnJ_ rnetbod.r; ~~u 1 cl :L11c~c~::t~F~~r1.c t!1e ;-)~~._;-e.i:_a,.l):L~_)_t~y 

oi.' s'l.1ci·1 otl-1c1" i111Jut.s as fc1~tii.ize1·, ihi.}_)To·vcCL secCL, pesticides) e--cc. 

;~c~:--:~-;~-1.1i'~~·icie;1c~,r i11 foocl by· .19'{0 vriJ_J. T~,:~\tt::iJ:e <.,1, co.,J:cf-Lt~~.ly ir1.t0g~:\:3..t26. })TO­

;~:co_~L :~!:~.;;lo.:rin.g 8ll of t11e al) en.re, 111c ;~C.!tl{P yJ:coj cc tr~ 0.2_,e ti.1e: ~)J:'i1r._zccy me2.l~S 
~uy i.f:-:~cii t~i-10 GO~{i? io px·oceeclir1f; to o.cco1n9lisl1 tl1e Ili~st :t10Lt1· rc..ea.su1--es. 

J-:..s the :f'o]~J_o·h•inc rtrtoJ-~rs~.B si1cY\If3, t:.}1:Lc; -~J:co~jcct. is 11lf;l1.ly G.esi1,.,2.,.\)le on 
s2c:...cri~~~c g:cct.:u1c:~s, CT'Ofl~p1nc: lr1te11slty "'.·ril.l :L11ci'c:ru:;c :C~rc)1n 92 JJe1,ce11t to 15_0 
-o:.::ccc-:~i.t., Ci:ia.r1£~;c::s i11 tl1e c:co1JJ)ing 11atte1"r1 ·~·ri~Ll occu.1> to gro•..r mox·e fr·uits and. 
-\·-c;ge. t t1-b.}_e ;~~ p::.-.c;:; ent~L:r dcf':lcj_c11t i11 tl1e i1~J.. t~C)JJcll c1 iet, foclcl(=;J:" cJ~OJ) s to 1n.~3J~e 
possib~Le -i_Jctte:c n11t1·itio11 of clrCJ .. ft c:..n(1 1.nill\.:_ anin:~:~_.lc) \·:t1eo.t > s11garc0.ne and 
oth21' neeclcci crops. In this connection J it is the :policy of the Government 
o:' -X:'al~ista.n to e-nco11rat;;e tl1e 1Jl1 0CL11ct:Lor1 lJJ:

1 

~foocl cro1Js s11c}1 as ·v;-11eat) -i·ice -a11d 
;;·1u.:Lze throug!.1 pub.lie promotion and b~,r esta-Dli£3hi11g IJrice levels which, consistent 
~·T~;,..tl-J. __,cl·1c 11 eq_ili:re1n;:;11ts oJ~ econoroic stabi l_it:~r, 1Jil.l i3el"\re as an e_ff~-c;ti'\Te :Lnc--e_n~t~iV_e~-; 
fo:c p:r·oduc,c:i.on, Cash crops, such as cotton, are not 'beine; encm.u·aged. by in-

, t - I • ,.... _J_ I t -, I h -·: ~ ' ' ,.., - .- ! ) . -cG:rG:L.ves \~Ln !ace co'G ·on oeHrs ·ci-tc cusincerrcive 01 an expo:r0 ·ca::-c •. P:cocluctiort 
i1>.c1·eases will :ccsuJ_t from higher per-acTe yields. M:ost imr;o:rtant, ;;vith the 

. moval of' wateJ:' and sa_linity as l:Lmitins fo,cto1°s ~ other inputs can be used, 
_ such ri.G fert:Ll:Lzer, i)esticide s and improved seeds J ino..kh1g poss:L:ble two an& 
tkcee--fold yield increase a. 



r;econc1 ben'ef:Ll; cacb 
culculabed us the Lh:lrd 

--I11tcri1n,J_ 

The benefit/cont :ratios r~J 
cal.culabions of' benef:l l; are sulllmurizcd E.U:l 

from the 
folJ.ows: 

l.. J1dditio110J. \'Tti.tc1· ru1cl clro..1110.ge 011ly 

2. t ionnl wnter, llraLwc;e OJH1 

3, 

full development 

watr.::r and drn1nnge 
water 

t:Lonal , drainage 
anci full development plus exported 
1·rater 

TLe tTue oenef:i t/ cor:; t rat:Lo s ~,;omc1·rherr; iy~brcen 
>·ihat of' the: benef::. ts :from :fuJ.J. ac;:cicul tural 
to the avail:ibili ty of sufficient wate1·. 

alternative 

2.6/J.. 

InteTneJ.. e of return is calculated fo:c the alternatives 

l. Additional er and dra:lnv.ge only 

2. water, drainage o.J1cl ful.1 
development 

2 setf:l i'orth the do.tailed cal.cu:i.ation of these 

Tu'bewell Development 
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public agencies 11
• _-
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})J.'ivute tubewells ·would cxc(~ecl the totol co;:;ts of ".;he 
( tubevicll :Lnstt1Xlatioi·1 m1d electrification). 

Private 1~111)e;·re-J_]_ de-~r~:::J_ornnerrt: }l;JG -o-e-c11 -con.cE-~11,!c:r·ateCt 

s1Jecific locations or tl1e SCAHP .L 1! c,1~ct. whic~i. :Lnclucle -



1.eubewells in th:l:s Unit w:l.11 iJC :i:cc1uJ:red to replace a1)out 
· 238 ,ooo A. Ji\ o:C canal water ex1701·tecl to other m·eas 
unfavorable 1rnpplies, · Problenw of :Lmph.'ncr.ting and 

- '-c~ - ;-- - ,- , _,-__ ---~- ---:, =-:: =--

~~-oO ~--~/-~~?J:::r~-:;~~~-fi! l~ 
x;6+~ > .. 

this J.'q)lac':!menl; ::;cheme 1dth p:civate wells would. be clif'fio... 
cult if not iulporrnible. 

F9:r tl)esc X'easo11s, l)U1J.l-ic (1_-·~·ve}.o~pJ~1-e11t o:f ·l~l1t~ ]_fJ:eolj(~C~~ s.:rea_ :Ls t}\e 9ri;Ly 
acccpttiJHe approach be1ng co1rniclei-ecl b~r the GOPJ and its. consult;:iJ1tz · Ti:pton 
a.ncl Kalmbach, A. I. D. strongly su11ports ti1:Ln ayp2~oach. As indicated in :che 
section describ:1.ng the History of the Loan J\})p1ici:1,L~ion) every effort has been 
nade to maximize tlrn role of private tubewc;lls in SCARP IV. The conditions 
extant in the Upper Chenab Unit~ described. in this section, however, point to 
the wisdom of pu-Dlic developn1cnt. of· the project area and this decision appears 
colwistent i·rith the strategy for publ:l.c-1?rivc.rLc! development outlined in tne . 
Third Plo.n document, Consequently, the private tubewe.11 q_ue;:0tion is not regarded 
as a.n issue in the }_)roject area to 1Jc financed from this loan. 

'.I'he r)enefi t/ cont and internaJ. rate oj~ l'cturn aDn..ly~:es :::'ully justi:fy the 
1n·ojcct from an economic stand]_)oint, ~-.;h:U.e ccon01n:Lc benefits would undou-btedly 
J.'esult from private tulJcwell devclo-pu1cnt of the area, the ::;:Qecial conditions 
extant in the Uppe1• Cl1enah Unit and the add:L'd.onal benefitr:J to -be de1·ived 
:J.,rom the export of water justify A. I.D. suvi)ort of this :p:roject: :Ln. tile imbl:i.c 
secto:c .• 



( • .L-''_-r_' _n-_1·r_-_- ·_r-J v v _ _ ._ _ _,_,,_ .. ~./ 

-'J.1110 -titriG r;cf1odulo i)rcr~arod b~~{ 'I':L1~t~"J11 ;!n(.l I(a]_111-!Jacl1 ar1d f)l~eseht-ed 
on the follov1ing pc1ge inciicc:rL:;:; triat tm[:i:1eeri11g) p:mcurerr..ent :md 
con:5t,ructi.on of tho pro,joct will take abo~rt three years from ti:1e date _ 
a loan agreement is nignod, Ii' the :Loan id authorbed in May/June 19.67; 
:Lt sho',lld be possible to execute c.i loan .SEroomorrt within the next quarter! 

l)roj ect completion shonld tlv:n be possib.ic: by Decen1oer 1970. . A schedu.le 
for disbu±seruent is set forLh in Section VI. 

-------------
The project fuasild.lity 1!'.J::; <:itudi_cc1 Ly Tiptcin and Kab1bach; I::ic.) 

:)ci1vo1l) Colorad.J fl :i'l1e fj_r1n 11.as rnade sir:rLlar s~t11d~;.G~:J for the 
·Li1ree provious SCAHPs ~rnd ha;3 l)L'epared the dcc-1iL;~ls and specifications 
anci supervi~:ed corn;truct ion. It Li expected ti1c,t the firm will 
01:icrate i11 ct sin1iJ_ar c:-11Jaci·l~,~t 011 t;l1c SGii.ll? i·"r a.rect~~ ·ur1der its e1:i5ti.ng 
cDntrc_;ct 1'rith Wi.PDA prior st.udit:[-J i_,re re carried out ur;der funds IH"ovided 
by AID loans j\;o. 391-H-069 and 391--iI-·107 for grmu:c.::il i;:3estigations 
3J~f1 co11s1~_J:ting services !I The co~rt,;:; for tJ1e IJre1)~1rationa of d.e3igns 
G.:;ci specifications <Jnd for ::;upcrvis:Lon o.t' con:~tr1.1ct1.on for this 
:rirojoct cire to be: provided from funds mad0 available under ",:,his loa:n~ 

c1mstructj_on for tho 

, . 
ass igr;r11e11·t, 

i.)een done 
wa;-3 SCAl\.P 

}JOlJCr ~1j-;3tcrn i:;er·;;i.rtE< t11u ·tJ111)(~1.·ie~lu ir~ pre\.r~~OLJ.s 
t.ln·ou;(n a vari.c ty Oj~ con~-m1tC1nts. l·1o:-c;t recent 
II-A to Commorr:·rn<:1lt£1 J\;s::c;ociates of Jackson) 

J:-1.ichigan, Contracts are handled by the Po~·1er \:-Jing of WAPDA who 
11::is furnishuci the consultant with per3onnol for carrying out the 1·1ork. 

i\a -n~cr;·L~.011cd in Sect.~;_on I"\T_, t,LT1Gl;;r c;:{OClJ_·tjf!r1 of' tlie electri:fi­
CL~tio11 IJh.~1ses of lJrior SCJti-< .. Ps l-1c1u bce11 ~1 iJro1Jlc1n§ ~·rL-Gl1 res1)ect to 
scf·1.i1? II-i~ tl1c COll8llltji1g serv·ice;5 corrtract, ·hrit}1 Cornn1ofl1·Jealt1: _itssociatcs 
1 .. rcis r:o·t~ s1.gYlC(J tlrrtiJ_ J_[J ln:>rrt.11~3 af·tcr tl1s ~Loe_11i agrcer:ten.t ;~·ras s:Lg~1ed. 
On SCAle II~·B, a:Lthough tho loan agreem<n1t _ 1::aG r;:i.f:nGd in Decem'oer 1966, 
8 colTLrc;c·i:, for services of an eloctrifj_cat Lon consultai-;-L has not yet 
been :finCi~ hod. Thb t~;pic will be fully- di::-;cu~c; secl with WAPDA during 
the couJ.'38 of ncvotiot:tons on the loan agrocm.cnt) and satisfactory 
deadlines for sigiiing the corwulting servicea cont::.1 act fo1~ -
r::lectrification will be p1'esc1·ibnd as a condition precedent to 
~(;he loan. WAPDA will bo notified of this in a timely manner to 

them to expedite their nego_·~iations with thE] electrificat:i.01'1 
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The following convenont;::i will inclucloci in Loan Agreement: 

1. Borrower to rov:Low i;Jatcr 1Lrn 

ensuring that rates for aalo of 
to the increased income of users and 
being financed from this an can cover the 
the capit;.il cust out of rovonue3 ein·nccJ b.Jr 

2 ~ Bo1"rower to nnsu:r-=:; that 

with a vie-w 
appropriate 

project. 
oper<.n;, tng costs 

tho pro jc:c·ts, 
and aim 

IJrogra~-ns within 
2gencies of the Host Pakifft,an prov1-nc so that the operat 

agency that a<;Jsit;ned the respons opera1:.rn1::; the ject financed 
by tl1is loan will have sufficim1t J well·-tra ined personnel capable of handling 
all aspects of the operation of the project. 



U. S. ECOHOMY 

indu :t'or (:'.hJ.U:Lvmcnt n.ncl trn,nGport :ton 
anl t~lectrific:ation of tubc·wcllr.;. 
e::z}Jcctetl to be minimal as mor;t :pc 
to be of local manufactur(! and no fundr; are; 
foT pU:L'J_)O:.:;e. U, S. pc:l'nonnc1 would be 
ing services for the project. 

is not ex}Y::ctccl that aE n t of 
~~riculturul. products enter 

competition with lJ. S, pror,;.~H.:t 

elr~evlnere :Ln this pai,1cr, i.;hc Govc:n1'ncnt, oi' 
}.:il'ocluction 1)f food c:c·op:; th:cuuch J.cc 

r:iotic)t: > ctnd_ llOt C8.~~;·!1 c1~o~pr;. r.lrJ1e n~re.-~~i or 
Pllitistan 1 s i'oougTain output ancl reduce 

"' IJ • 

L ~; -.. rJ.:. .. ~ i)e th,:; obl:L1:;at.lon of the GO? to 
1..:11 s .:...oan to A.I.D. 

s·t.a.n 1 s c~-~tcrna:L 1:.1uo.i;Lc 
u v ~c1-1e e.nd. of -~,:-1e l1'i1~ ct r~~La,n. 

of' 
"'GO aDO'tJ.t 12-l~f 

or ~1~J:1i r:.; }Jl~o .j e c·t 
i'or r~ l~.8J 

J.i'Y 196'/ Paldstan !1as been off er eel aciout ip600 mil:U.on of 



DEPARTMENT OF STATE 
AGENCY FOR :INTERNATIONAL DEVELOPMEN'r 

Washington~ DeCo 20523 

UNCLASSIJPIED 

AID~DLC/P-579 
May 26il 1967 

MEMORANDUM FOR THE DEVELOPMENT 10-4..W COMMITTEE 

SUBtTECT: Pakistan: SCARP IV 

At.ta.ched for your i•eview are the recorr.anenc:l.ations tor 
authorization of' a loan in an amount not to exceed $109 700,000 
to the President of the Goverrunen~ o.f Pakistan to ass:i.st. in 
f':lnancing the foreign exchange costs of goods and services 
required .fo1~ the installation and electrlficatic1n of <:i.pproximately 
1062 tubeTuells in ·!;he Upper Chen.ab Unit of the Upper Rechna Doab 
regi.on of West Pakistan .. 

This loan proposal is scheduled for consideration by 
the Development Loan Staf.f Committee at a meeting on F:r1.day 3 

June 2, 19670 

At~tachments: 

Summary and Recommendations 
:?:r.oject Analysis 
MllillXE.S I =III 

Rachel C., Rogers 
Assistant Secretary 
Development Loan Committee 

TJNCL.ASS.DITED 
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.J.. • 

e President of 3tan, fa~ 
.::r :Ucvelopment Autho1':Lty (nereafter refer:;:·ecl ·co 

centr~:.= .. L::-,d rrovincial goverm:::ents. 

I o \ 
\ .:....... ; 

s10.7 

t::~e 

:.o:~, 

o~:, tl-i.e ::10;3"C 

ticr1 a.~1d \·:at 

·:-~-''"•;---: 
~_:__, \.., 

113.S 

-::.,•.''.)"·. 
J.,'"'"°". 

\ ..... -~:.._l.) ..:...V ~,,.:·_; _ s 
~ o~~ 

of lai1d.s. 

::: ..:: ~ ~--· 

" 
a.s W.h:l?DA) 



A.I.D. 
l.959 tot 

and its pre~ecessors 
$40;613) 

COl1s1:t:Lting services to 

ou-c i..rnd.er a 
n.n app:l.::.cHtion 
sulta11ts Ti-ptc~1 e:nd 

SCAHP IV are~-.--

....--jw' • ;",:• 1 

'~·...------------·--'-'"• 

eccric:.:::_c u_.:-_ --~-.i~~s 

2 .. 6 ·.:,.~) 

- ' .. . -::.:..Q v :;.r_ -~:. ,:; :-_-, t-=~ :·1 r, s "'.IC; i c:: -· 
rc..~~O vC ~.) ~a 1.0. 

22 c..r:ci 

.. : ... ).: ---

ap:p1·oval tl:e 

All are satisfied (.see A.nnex \ 
) . 

loans for SCAie;s 

s with India 
... ·: ;, ~.~·~,_ ,_ 
";\..::').J.~;~ 

e 

-__ ,. - - - ~--· - --

{,_.._-:....... ,__._..., 

-- .-_,r. 
I,.) _)-...J 

conditions 





condi·cionn: 

1. lJOi~rolre;..._ to :rCJ?C'xY tJ10 loru1 
yea:cs :t:·rom t.1-:e d<J.t.e of tno 

u g:race p1:::1'iod of not to exceed ten ( 10) years 
disoursemeu·c. 

/ -
\ 

·:.:;o pc.:y 
tl10 

3:c.ciod.,. a11d the 
in~erest in U.S. dolla~s of 
the amount o:f:' 

,J. 

between 

r o. 

v of 

Such o~~er terss 

.l. 

r11>;n;:-·, 
v ... -._._-1--

-, '"·"t ... , . ';~ "~:.-: - - -;/'I 
--- ,r;; ·,._~·-• .;...,;I. -·:) 

us 

'-""'·r_~,. 1,.._., .. -...... 

GOOG.3 

•, -;- "!""\ 
.r\.., .J... # ;_;,, 

A:cnLl.c. 



- vast nrcas of 2re~10 
oi surf<1Co we.to::.• from th,: 

nu.r:.l a. :.::_;-;.rG:"hble 
·~his, the plain:::; a:i.·e served by :::: conpiox sye;> ·ce1;1 of modern 

\i/J1·? "'!!1 ctLst1n:th~_!.tC tl:~<=.'C vn:itG:.c· tor:,·~)~~~c) lr:-_:-.::,C t!1rn1 al#:...y otl-1-e:;:· cn11.al 
If 

.... c !;I ·~; 

5 



$e\rCrc-~ 1 tl1:Lr~ss 

hrushold of a major 
CO[~lytic agents 

tr~.:; J.c tL c~~cL;:,,:_, ) :~ -:1<! s e .. .:...:;. s 
t:. VE..~·-·~'.~;~: r; ·, ~ 

p:_~c c:rit c.~ rct1r:·~s 'Cat~ces > 

a:1G do n >1ore 

,, 
.o. 

L 

on 

is the dcvcJ.opmo::1t and 



p~~C' j i~C ~:, 
(! th(~ 

tn::: surf~~ci.'3 an:.a in t~e 
9; 2 CO e.c,~.:'s 

exceed 

-~-: __ ,. 0:,; 2C ~: S '!."'"~.:~.:l ~, 

:.~::0 •t.o·hl0::' c~-.. ;~;.~~·. :J 

-:.:.~:-g:." ~::_1;~.(~; -:>'].':!.~Gr CCl: }.(~ "r;e c1 
-re Cl E, u.:_ -~:n bl G q:_l .. -,_ .'.. ·.:_. -~:Y;. coc: 

These ras~ 1 ~s ~~er 

ng iL.t. 

(SCARP), 

·-,r' --
._.-._~.:_., -.... 

t 



.pc1:i:1en1c 
25}. T~-:wse 

to 

·c~;,.:,~:c~; (:c,r .. st1?uctect t·e·t'W\~e.n i954 
ir. 1955. 

to 

·::leE(L' a··v·<7~~~J_c ... -ble) 
CO'lf;x·ir.:.6 ez.sen 

~:nd thus shuw 

-.::! r1 ."'- ~;;-::,; 
uv..,·~.-.\.. ... 

V' -:..,-,:-""~ -- ~· ;, -'· 

G~~_;, 

·~ [1 2 s c_ ~-=~-~~') .L ..... -

·'"\ .--_ ~-. 
• ,.;...._:.....,_.,,~;C..-



Rnd C1enc:,b Hivers> a.nd occupies ·the po:rtion of 
UppeJ: m;cl. Iim·:er .Jhr.~lum cr.:x:.als to()ethcI' w:l:t'h the Guj:r:at 

mi . , I • "r . • ' . , :J . ' • 1 2 2 il" • 'l n1c erha.., e :U:TJ,gn.t: •>J. :::t.rea is :rougnJ.y . •. _ m .L:Lon . acres, ancA 
})lCtC'i d.evelO])l!lent would enta:Ll trn:;t.allabion of' nea1::Ly 2 ,100 · tu11ewcJJ,;:;. 

excru1n3e cost of a tu~:H'H·rell cillcl surface c11~a,:l.no,ge ect covd:r~.ng 
W;;;,;;; entimated at ;j;311.5 million, A.I.D. :received a 

:C:r'OiU J[.i'J?DJ\ to :t:'i11a.r1ce ti1e fo1'1cign curren,cy -po:e·t:Loi1 oi"' 
it clt.:!'tr:;J~o1Jetl t}1a,t pro1Jr.:;r l1anCL1-:Lr1g c,f~ ~;J1e 

ct1~er~~s 1·e~tt1i1·ecl fu~cthe1- 1J1ves,tigtd:.1ox:is (:J,.n_d 
was decid.eci. to " d.evelopl'.lKn1t of' a ·J?OJ~t:l.on of 
tt\~n--.. saLi11e \'fajce1" o·-~·rl to m,t..tke f\t1ltl1e1" s.tv1tc1ies ()Vel* t11e 

;_=;ti -:~1 :J~!1 the J?J:oce :3;:; C)I CG~l:"'?J.i_c:t ~~(JTL .. 

c:~~ect~~~l ... 

) "h'"l1e1·en~s tJ-J.:,~ 
~} u!1de r ~l'1 f::: px·o j e c-t; lc><:i.~,.-1 • 

::_~t;(~~j~a1:~.~rtion ;·.rc11'l·~.s ~raJ •:re.lJ_ 
for SClU~:? II-1\ 

011 t11e other £1cu-1cl, 
did not occur until 

\ 
} . 

construction contract 
coJrG7acts ::~1·1 



10 

Il1 SC1mP II-A> r1nd JJrev:Lously :Ln SCARP I, tnere 
. wnere the 1·:eli.s we1·e fully operable, but could not be :utilized 

bt~cn.use there was no channel fron1 the well to the e:d.stinc; wa;ter clist:di.­
bµ tio!i facili t:Les. Such channels connect phycically 1)Ct';-rcen t[le SCAIO 
1u·c:.~ect facilities 1m:LLt t)y WAPDA al1d the existing sul'f:'ace water f'o.cilit:Les 
OJ}t:l'cd~c:d by tl1e }Jepr\.rtrilClTt -o:e I1·1~tL~a.tion r.-u.1d. l\;--yre1~. In}1e1'eritly > t~)J.esc _a.1~e 

Jn:rlsdic'ciona.1 problem::>, which A.I..D~ bcl:!.eves can ond must l1e resolved 
·with r·uc;pect to the SCAPY. in·ojec'..:;s. A condition precedent cove1'ing th:Ls 
t;;_atte1· wiJ.l be included 1.n the loan agreement for this :project. 

1l1l1e G,J::·!}? Go~~~ assi(~l_'H:1Cl 1na31af~ement o~f t:n~e cr:-;1n~QJ.e1vecl SCJ~.~R? 

J.l.-I~ :_-;l'C>~ 2c-t, ~,;o t11e J)ET;a.:rt1ne.nt of' J~1,1~:Lc;a.t:to.~1 cLnd Po1·re1~, vrit11 the 1\g1__,iculturf::J.. 
De;c:..I't.:JE:l1t · :pl'oviO.::.ng agricultural assi;:;tance. 

T~~1r:~ 1~~.~;_:ta.11 ~~r;:Lt of J_3r7 >OtJCi ac:ces \·rit1-~ ~1_63 t-1.tOE:;:·:-e:.l~; ~·:a.G 
' · · ·~:~"''" .. ,~t~;t ~~,~,' ~r1~[;o::l_~._"',-::_<i.... r.:11-":.:~s 1111-:Lt is Dcing OIJ(~:;.~ateci -b~r tl-..i.e De-;1r:t:·~::::J(~nt 

c1£' ~i.~1~:c3-0atiol~ c__:.:1d. ~?o---;1'"e:._·, 1·ri t.11 tl1e as ststance of ti1\~ J\gr:Lcul t11ral Depa.:rtt.le11<:;. 

' 
( • I • I 

'...:·--.~---~ ~;~~ ·:Jc<~.r1g OJ?e1·;.~.t0cl :);{ ~·FiL1?])) .. _, ~0.ct.i;1(~ fo~2 t11c! l/~~!Dij. ~.'b.e :.L)J:c.. \Jrr:~t :Ls 
i:...::~.~:~: ~::·eated. ~tiJ .:ir~ 13:-~~;c1·i11:c11t~L J?l"'Oject ·with 1-\..I.D. - proviCLed tecl1rJ.icaJ_ 
LlD G ~ .. z, t ru1ce. 

r_:1-u.e ~-~J-:; '~ .. ~i~2 1Jni t. ' o~r 170) ()00 acres ;~ri tl~ 2J_6 ~~ti"be~·ri~·}_ls > ~;3_5 

cor.is t~l~-u.ctecl o:,r -y"1.:;_0ei;:;lt.t:\iia &nd. 1·r:Lll Oe operateci Dy tti.e I1"rigation DepELl~t::1el1Jc. 

of 620,000 acres ~ith 
·760 ~pl.a .. ~-::ieC. t-i.~~JG\·:cJ_li~ ,, 1·rill cc·L~plete ~plcicctnerr:.~ of t~l':ie SClll\P II cu'"'ea. u11der 
~=~c/~~{F' COi°i~·Ga~riC. c~~-:ce1Jt :f'Ol"' Cill E:.:cea Cei1t1·a.J_)~~r ]_()CClt8ri vrit,h3_n SCJ\FP r:L-B Tlfhere 

- -,1- "" ,:;~,,- ,j ,' Tf Cl 1 "' .;:>~., (•;), ,0") r\oo C'•"'"·d ·">Y\ 
;fl-.:..1..1 LdJ.~.~~.L~e\..1.-~~ 

7 

J\.,. .. U~ i:_! • ...i-?~~D .;.~.L ~..l..TJ:-\Jl ,v wlfS.1.18 U.1.,., 

e:c 30:: _J-066 (I_fo2 .. n 59.L--l-t-Obrf) ·vr1l1- ~provicie Jcr1e Iorcign Cl1r.·x·e11cy COlil-

01..-. project costG., Pre--ci-ualificoJ:,ion inf'o;:nln~t:Lon fo11 co1ist1yuctior1 -co11-

t·ca.ctc1·s }c.·;_i:; 'i·;;,;e:n Tecei ved.. It is expected that 1.nv:Ltations for bids will 

6. SaU.ni ty ControJ. and RecJ.amation Project III SCARP III)~ 

This p11 oj ect area in the JJoW'er 
· foJ~ construction J?Ul'?oses: 



West Germany. 

ALt:pur Unit 

'I'his unit occupies the lower portion of the 
Doo.b and ha:3 i~oo,ooo acres vritn 500 tubewells planned. This 

contract to Yugoslavia a.i.'1d is being financed as part its 

c) TM.rd. Unit 

' U' ... .Lans for the remaining area have not finalized as ye-c . 

7. Sa.lini ty· Cor1t1:'0J. eJ1c1_ Reclamat:Lon Proj ec~t IV ( SCf'"RP IV) 

'l'"his area is located in the Upper Reclma Doao. It :ts t;he specifJ.c 
Dcl.'8Et conce:n1 of J.oan and the vro:ious aspects of the project a.re 
J:'CVie';'[2::i greater cletail in Section rv. 

A S\~l!mi.ary of the SCAR?s to date vri th significa:.1t in:Corrnation on the m.m.1be1, 

r/:.' tubewclls, acreage servecl> sources of financing, status, etc., is contained. 
::..n 1 on the following 

1~t t'i1e incer1tion of Yea:r Plan (1965/66 to 1969/70) 
the a"'1ailability of \·rate2-. c.;t; head of 1·1ate:r--co1J.:eses 

acre (:Ml1.F) annually "by additional (1) river ons of 2 
Kii.F?. (2) public su:pplies of ll~ MAJT'; and (3) private tubewell supplies 
of' b To meet these targets WP.PD.A has planned 12,000 tu·oewells in SCARP 
areas and the electrification of l+0,000 private tube-wells. Financing this 

required Rs. 104 crores for civil works ar1d Hs. 54 crores for electJ::·i..;; 
fication in SCARJ?s. Recently the Economic Council has :;-:·educed these vah:i.es 
to .9 crores and 30 crores respectively. With the reduced budget W.AJ?DA 
now installation of 9,000 tubewells of which 7, will be elect:rified. 
'l.'o acco;:aplish the SCARP electrification WAPDA plans to transfer 10 crores f':ro"Jll 

l5.7 c:rores village electrificatlon budget to the SCARP program. T'nrough 
coo:cd.ination of the ru:ral electrification plans (SCARPs, vil:Lages and private 
tubewells) it expected that 5,000 private tul1ewells ·will be electrif.ieQ. 

remairt:Lng 5.7 crores of the village plan. 



Gross 
Area 

l,200,000 

1.40,000 
ll8,000 

_p4,000 
7$4;ooo· 

395,ooo 
385,000 

TABLE I 

PERTINENT DATA FOR EXISTING SALINITY COOTROL & ~LAMATICN PROJECTS 

·No. of 
Tu.bewells 

1796 
i.014 

782 

163 
138 

213 
884 

542 
523 

Commencement 

~< 
April 19i9 

Oct. 1962 
Sept. 1964 

Apr. 1964 
Jan. 1964 

June 1965 
June 1966 

Completion 

Nov. 1962 

July 1963 
Nov. 1965 

May 196o 
Apr. 1967 

Extema1. 
Finance 
From 

U.S. AID 

YugoslaVia 
WAPDA 1 s own 

Funds 
Yugosla.via 

JJ.S!. AID·, 
Loan ·055 

Foreign 
Cost 
Eq. Rs. 

42.19 
30.21 
3.89 
o.oo 
8.09 

4.98 
.so 

5.27 
22.00 

Yugosla:via · 13.51 
West Germany 7 .18 
KFW-Loan 

51.95 
.9:.27 

25.59 
6.54 

l0.55. 

1.59 
I.81 

4.88 
20.50 

14.27 
14.7.3 



of data collection, 

HI'eas ot the r~~lClllS IJlalr1 11a;:; Dee11 

0 -P 
' ' 

1'!1:·2DA in J"J.ne 
,1.J32,000 to 
the 3~ 

a«Jout 300 of ·c:ie 3; 

sts. 
bo:c·d.e:r a::ceas ar:'.a 

I and serviced the 
has since 
Unit (see Plate 2). 
-p:::oceeu with 

'I'ru::.1~<:. RoaC.. ac:d. 

for fu:rthe:r 

since l954. 

' - -J "'C1~~.JG\'l8..L....:..-3 



T A B 1-.l:!: 2 

Drainage, H.eclamation and Tubewells 

Construction Programme as per Hevised Plan Allocation 
(Completed Tubewells) 

. . 
Million Total 

j e c t Acres T/Wells Pre-Plan 65/66 66/67 67/68 68/69 69/70 T/wells 
Acr 

1. SCA.HP I Chaj Doab 1.9 25ou 300 31:10 720 300· suu 300 2200 L60 

2;. S.CAH.P III Lower Th.al 1.0 1550 - - 5LO 510 - 1550 LOO 

SCAH.P IV Upper H.echna Lo 3273 - - 300 500 4ou 1700 0.90 

J:techna 6ou 11:..JO 0.67 

SGAHP VI Bahawalpur 0.82 ll.iOO - - - - lrJD $QO 600 0.35 

SGAJ:ti' Bari I 1.03 1600 - - - - - 200 200 0.;13 

SCAH.P Khairpur 0.32 568 - - 240 - - 561:1 0.32 

S.CAH.P Shika rpur o. Stl Drains - - - - - - Drains 0.58 

o. 1)00 - - - - soo 600 1100 0.51 

South o. 1600 

TOTAL: 10. 16291 300 3tlD ltlOU 1628 2610 2600 9018 

.. 



''.<i, 

TABLE 3 

Tubewell Energiza.ti on Programme 

' 
No. SCHEDULE OF TUBEWELL C~SSICNING 

', 

PLAN T 0 T.A L ·. ., ,, 

Sr• . of 
'·., 

No•·· Project T/Wells Pre Plan 65/66 66/67 67/68 68/69 69/70 Tubewells Area:(Milllon) 

l;, SCARP II Cha.j Doab 2500 163 138 463 637 6oo 499 2337 l.Bo 

.2., SCARP. III Lower Thal 15.50 - - - 500 500 550 1.5.50 1.00 

'). SCARP .. IV Upper Rechna. 3273 - - - 300 400 700 1400 o.n 
':·4 • ,, SCARP .V Lower Rechna. 2)00 - - - - 300 6oo 900 0 • .5.5 

• , 5. SCARP VI Bahawalpur 1400 -- - - - - 200 200 0.12 

,······'·.6. ', S,CARP vn Ba.ri I 16oo 

1~ ' ,, SCARP Khairpur .568 - - 80 488 - - 568 o .• 32 
1··"'"· ' ' ' ' 

> B •. /. SCARP Rohri. North 1500 - - - - 300 600 900 n.42 
' ,,'.,, ' 

,\',9. ' SCARP Rohri South 16oO 



TABLE ~. 

DRAINAGE RECLA.11ATICI'~ AND TUBEWELLS 
ANNUAL CAPITAL OUTLAY AS PER P.EVISED PLAN ALLOCATION 

o. AnnuaJ. Expenditure: 
of Pre-Plan 
T/wells 65166 66/67 67/68 68/69 69/70 

2500 63.47 35.2 27.5 35.3 35.0 27. 7 

1550 10.04 5.8 u.o 46.7 25.0 - 118.5 

IV upper Rechna. 3273 s.10 1.3 23.4 30.0 35.0 50.1 140..4 

2300 - - - 20.7 32.0 49.4 102.l 

SCARP VI Baha:walpur 1400 - - - - 14.7 45.3 60~0 

16oO - - - - 6.5 1.3.0 19.5 

568 21.63 17.1 35.5 60.0 - - ll2.6 

Drains 2.71 3.0 6.o ll.l - - 20.i 

1800 - 9.1 39.6 49.0 97.7 

1000 - - - 7.5 

33.4 212.9 187.S 242.() 

Foreign Exchange 10.2 42.5 73.0 11.0 93.0 

Internal 52.2 90.9 139.9 116.8 149.6 



TABLE - 5 
Tubewell Electrification 

.Ar..rlual Capital Outlay 



agricul 
~~le SCARPs, ·which are 

es~ed for t~e ~;~er 

depencis on 
:Lncreas~· 

.:.~.ec~_3:...01l o.:'l 

x·csol"t:tt:io:1 o~~ ~_.i. ~-~ 

be a coEd..:i.tio.n 



will be 

serni- f11:tono1nous 

1958 wi 
water and 

011 \~·;_J.e c"fl(i~ct or1 t11e fol.lo1·riJJf~ 

Cove:r:no:r o:' We,:.;t :?aki.stan 

of Rs. l73. 
2\rerage Teq_ui1)ed to X'eac11 ~~·.:~e 

~illion) alloca0ed for the 

is eviO.e:nt 
Year Plan a:ce t.o be 

necessary to accelerate 
tion. li.s !.'tlore 

e.bly be 

availa1ility o:r:, spare 
GOP may yet be 

WJ'i?DA shou-1_d 
Since 

possibly 
Power Development Alctho:ci 
its Ground Water Hecl2J1iatio~ 
management ar1d operation vrl.:11 

GOl'f.P satisfactory to A. I.D. (See Section V), 
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G R/lJfD TO'l'.A.L 

~l1e o\10~22iJ_ 

:1as bee;1 r·e11sc11tioly 
coordinating the 

·oee~1 sl.owed by 
·~1n-w~0ldly proced.u:res c.::1 
_n U. S. 

duce 

5>600,000 
5,000,000 
6~000;000 
6,000,000 



pa;pe1:·, is northwestern sec 1cor of' 
a~~a5 669,000 

1Joa1J a:rea. 
C&11al :v1ith a pex·en11ial v1ate:r 

addition, the &.:reas 
Branch (of Dpper Cheno.b ) exclus:i .. -re of 

'l'he project boundary is show:1 in Plate 2. 0e.lect:~on 

the bound.a.~7 WB.S made t:eandering :'..n o:cde:c to fo:'.._:i_low the s 
the OoaJ~Cte:r > tf:..e 

service areas so 
recei vine; the sarne s 

i:.1-:::r22ae 
o:· a. series 

to provide 
supyly will 
cropping intens~ty. 

B . TrIE PROJECT 

l 
J_. 

River 
The Ma:rala-Ravi Link 

ed but receive wate:c 
58,000 acres are 

a cultural. cormne .. nd area of l, 
vrhich 535, 000 acres receive a 
su:9ply. The Lower- Cher,ab Cc:.n&l 
non-perenn:Lal s-upplies comma:.vids 

of available lar:.d.s 

a.nd 
e:c 



·originate:;> from lands w:. 
available 1'0.ay and October. 
replacement c:ts well 

areas with 
are r cmside:ceQ; 
export. 

withiE its boundaries 

1_ fu~rnish 

irriga·cion supply 
required to maintain a crcpping inter: :Lty of 150 percent. 

2. Ground 

aEd a }.:::::·ograrn to 
eC. -oy .t\f?~~~~D., 

e studies have bee~ 
::ce\_.~ie~·rirlg gro-o.ps 
Division (Wi\SI:U) reports. 

A survey of the of 
been underway for several years at;c~ 

sur\teys s:-:01~r t:he srnu.::-'lface 1:12.ter 
irriga'cion use accord.a.nee wi tl1 the 

(ppm) 1000 
5 

1.25 
20 

by 

of 

S.J.lJ.ciS 

ent. 

lOOO to 
i::; to _,; 

l.25 to 
20 to 



necessary 

4. Ple.n 

.. gation as e;.. 

tb .. 2.:1 

r o. 

of the water t 
1, 062 tl·(o21'fells 

t of the 
z areas ~· 

the project ·will 

s 

llSe 'Yne con 
conve:rte<i to e\:!_lii "!aler.t't· 

a) 

Tr:.ese val:i.:;.es 
t,he next 

s in October ass-ca:u.ir:g 

•, -, _,....., ,-_ ~~ -, ,r"'-,•A 

-· - '-- vc.:~'.J.4..'...,t;;...;, 

a'\re:taze 
fo1-- tl1e 



e J1J!:e 1966, -c~!lt son.(e 
of 1965. sho~tage 

the installa of 

to 
recurrence of t~e 

a.r:ct t~\ 
\.); 

/' ) 
; ' ';_>..._ 

ty 



some )ad 

exchange 
i1as 

r{13.y becorne 

tu_bE:--:tlel.ls; nl&.in 
to t11.e ecor1on1Jr, 

This 
?1arct / one of 

19'72. 

'_, 
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carry s .. n-:;Jl.Us capac:i:cy 
ERV facilities would be used late:r 

Sind area. Both projects 
or a more economical alternative, 

on. the Northern Grid during tl1e 

l.OCl. .. 

.,~ __ ·-~· - -. ,- - --; -v _ _, . .__ .... '-"- .. ,;;_\-f-..;. 



the Northern Grid. 
ope:cations ·would also help substa.nU ally 

No sfactory and economical method of 
practices bf the private tubewell mmers has been 

problem by WAPDA and its consultants is 

A.LD. 

t:.£i3u:c:wui1~c:1b l E: L-i 
~::;::cougl'1t 



· a dependable 
utilization and 

to assist 
i:r..stall&.tion 

ve hydrological studies, 
entire NorT;hern Indus 

u..uo1rc 50 
use, reLQer i0 

_ c: s er·io-:..1s po-:rel~ 

to a=C~f'ect t11e SCJ'~~-r? 01)e1-·s.:t:,~~o::.l~ 

considers projec~e6 d0 
to 

Tl'~e 

of' tl1e 



tion. 
to· the 

l~c:.s not 

J t11"::):.C-C 

opera.tion SCAR? s.:~c<:tG. 

to the newly esta1Jlished Land ar:d 1:h:c<:~1· 

intended that :;:\:i.tu:cc SCARPs wculd ()e 
As noted> 
Department 

howeve1' ~ has been decided ·c:::: 
of Irrigation and l'm1e:c ~ includ:i.n~~ 

se:cvice :c.) 

v.~c cou:tse of 

-. ,;:,l ~- ' \._}.;.,. v..:._ '"" 
' 

\ } 



a S1::::.ni­
in c-xljoining al'cas ~ 

taldng effective r·eclru,a.ation 

A few o~'':E'id.als 

ap~roach to Indus 
1"''-r CO!"':"'t.~:-:.~ol 

--·/ 

r v , , ,-. 

,/ _. '""'-·-~-.. -.. '-





Water Development; Boa.rd (I,HDB) ·was esta1)ltshec1< :Ln 
action of the Governor. 'I'his was a :reconstituted 
with inc:rnased me1nbcrship, 0stal11ished at art 

direct access to t.ric Governor. 'l'lrn T1\·!DB is a :policy mcdd.ng 
of a chairman and the senlor l'e};i).'eocntatives of eight GOW.8 

dei;m'tments and organizations. The Chairman ::.iJ_so a.cts as (l) Secretr,,ry 
Land. ancl Water Develo1m1ent Dc:pal'tment, which is respoxu;ible ·to the 1/fird.st~e:r 

Agricultu1·e, Irrigat.ton and Pm'feJ:', and (2) adninistrator oi' the Soil 
\ 
I . h::clmnation Boal~d (the LWDH operates under of the SoiJ. RecJ.anw.t:l.011 

OI'(Sa.nization chart on the follmdng page depicts the LW:DB or·ganhmt:Lon a;:; 
as that established for SCARP I. 

Bo a1~a. a.:3 Glnned 
'i .r'\ ,..-- \' "\ 

J..':;Jt.)lt-~ r.rn.ese 

and. 

U11d.c1-- !i.. ~c .. JJ. I_Jo('3 . .i: 
a-,.'::.{ .. ila~Ole to tl1e Boc~tX'd fo1? ;·;1;~1.i·e 1?a1·ts > 
2~"1d. se1~\rices oi~ tJ~& .. ininf~ 

:portation vehicles, an(l ~-:ell 

and 
r,s for a two year 

ac1d "!;x .. Eti,n locc1~ 

abouc, Dec2mber 1967, by 1·rh:Lch 
i;./ncthcr ftD.' assistance 1s required.· 

::.ndicated ir::.. Annex 
..,... 
..L. 

·11e nccescary to iiecid.e 
r1ri1i s lrtatte:r ~llnci01~ cor1s:i.cleratior1 

GTea.t s ::.G placed. on increc:isinr:; ~production 

f:Ct)r.n the SC!.A.IG? J~ n~cea. th1.--011gi1- tf1e adoptic;n o~e :Ltn:p:rcrvect 
1308,rd w:i.:0n the assistance of A I.D. personnel is o:ffcr;Lng 

service to the local farmers. A.I.D. pre~;ently :11a.s 
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(iv) Benefits are calculated to include addit:Lonal water, drainage 
and full development plus exportfd water~ 

The first and second benefit cash flows plus $800,000 per annum for 
e;-.yorted water are calculated as the third and fourth alternative. 1'able 11 
summarizes the data used in calculating benefits realized from current condi­
ions with additional water and drainage, and future conditions after full 
development. 

3. ~enefit/Cost Ra~ios and Internal Rate of Return 

The benefit/cost ratios resulting from the four alternative 
calculations of benefit are summarized as follows: 

Alternative 

1. Additional water and drainage only 

2. Additional water, drainage and 
t"'ull development 

3. Additio1ial water and drainage 
plus eAl_)Orted water 

4. Additional water, drainage 
and full development plus ex~orted 
water 

~enef:tt/Cos.t 

4.1/1 

2.6/1 

The true benefit/cost ratio lies somewhere between these values, depending on 
what part of the benefits from full agricultural develo-pment are attributed 
to the availability of sufficient water. 

Internal rate of return is calculated for the alternatives vrithout 
exported water. 

Alterno.tive 

l. Additional. water and drainage only 

2. Additional water, drainage and full 
development 

Internal. Rate of Return 

22°/o 

27°/o 

Exhibl +, 2 sets forth the detailed cal.culation of these figures. 

4. Private Tubewell Develoument 
- . 

The ~uestion of private versus public tubewell development has been 
given considerable publicity and is regarded in some quart.ers as a major 
issue. In a capital-scarce environment, it is generally felt public funds 
should not replace private investment. The GOP in its revised Third Plan 



CHGP YIELDS, AND NET REI'lJRN TO LAND A..ll:!'J FAlffiY LABDI-t FCR CUR.WIT .AJID FUTURE 
Current . 'Fl.iture with PiO iedl .fliture with t"iill !fO;ia:t llii.l'elal:Dlt 

CROPS • .'...C°..EAGE.': , 
Current Futnre ~.ith · Crop 
Harvested. P:rojr-ct Ear-
Acres Yested. AcreE 

Rice Y 216,623 lT',8'45 
Sugar Cane 24,069 40;001 
Cotton 19,Jf9 56,162 
Maige 12,703 J4; 767 
Millets 18;052 31+/"67 
Food er ?J..,395 E.1~568 
'Wheat 177,845 .:'.5l; 739 
Pulses 6,017 47,470 
Oilseeds 8, OZ,< 32,ll92 
Ber seem 76,784 ll7,<.Y!3 
Vega.tables 4,680 '.>6,744 
Fruit i,;r 9;.J6o 
Juice -2:z..2~ _21,395 
Sub-Total ~66 9~.n.L_ 

Less: 
Government Share of Fu-tilizer. Costs 

Unit 
Yield 
(Mds. )1/ 

20 
30 

(:; 

12 
7 
-

::u 
10 
6 
-
~ 

-
-

Government Share of Plant Protection Costs 
Canal Water Charges 'jj 

Net 1laJ.ue (thousands of Rupee-;) 

Net Unit Net Return Wate:r Recla.1nation & !hit Y!.e1d !'et Unit lit. Return 
Return (Tho1;sands Drairu<re (Mds.) Return {Thousands 

.) of h;;;.) Unit Yield Unit Net Net Ileturn (Rs.) of Rs.) 
(Md G. ) Return (Thousands of 

R Rs. 

113 24,478 22 163 28, 989 35 268 47,662 
- J s - 385 3.3 113 5,289 75 585 'Zl ,379 

3 58 7 56 3,145 15 195 10,952 
59 749 13 95 3,30.3 30 214 7;440 

- ll - 199 7 10 . 348. 15 88 3,059 
145 3,102 - 175 14,274 - Z77 22,594 

3 534 11 36 9,243 30 Z76 70,a&J 
41 247 11 81 3,845 20 233 µ.,061 
25 201 6 51 1,637 15 232 7,445 

350 26,874 - 415 48,556 .. 42B 50,077 
436 2,040 - 541 14;469 - ·57s 15;458 
690 9'.e'.3 - 813 7,610 1,061 9,931 

- 11 - 22 - 18 ;28? - ~-58,563 141,093 2.84 .. 9_ 

425 645 Z7' 997 
'2B7 394 5,656 
- 2,693 2.693 

57,851 137,361 248,620 

Notes: 1J One motmC. (ri') = C:.3 lbs. 
y Unit valt.es on ha.sis of paddy 
'jj Cu!"rent cc:..nJ.l wa;L;;ir c~iarges included in production· costs for· current situation; not 

included in pr-eduction costs for future situations, but, deducted. from sub-total net return on basis of current 
~ car1aJ. water charges. 

:::--
I'-' 
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NORTH ZONE 

Peak Putllping Load 
Peak Base Load 
Tota 1 Peak Load 
Hydro Capa'bility 

Canal Plants 
Warsf-.( 
Mang la 
Tarbela 

Oct 

150 
395 
54!" 

68 
100 

0 
0 

Total 168 

Hydro Plant Maintenance 0 
Available Hydro Capability 168 

Hydro Transfer Capability O 
Thermal Requirement 377 

Thermal C:apac! ty 2e1 

Thermnl Plant Haintenn.nce 0 
Available Thermal Capacity 287 

Total Available Capacity 155 

Capacity Res~rve-N.Zone - 90 
2:/Thermal Transfer Capacity S.Zone 9 

SOUTH ZONE(EXCLUDING KARflCHI) 

Peak Pumping Load 
Peak Base Load 
Tota 1 Peak Load 
Thermal Capacity 
Thermal Plant Maintenance 
Available 'l'hermal Capacity 
Capacity Reserve 

2:/Hydrotransfer Capacity-N. Zone 

15 
48 
63 
72 

0 
72 

9 
0 

:-... ;).TPAH~SC.~ c:~ . ~:r;_,-~~CTi..1J PLJJ.·~ !....'J ••• d ... 4'~ ) ••• 2J..;_~:-JlI:3G C~AaIL::o· 

W.'\ TJ:,R -Z:S,'\R r ~;)! JiG :.:L 'i:. ::: 9'.: 7 (IH 1:'1I:c;f1WJ\'7..'S j 

Nov 

106 
395 
501 

59 
100 

0 
0 

159 
0 

159 
0 

3<12 
287 

0 
287 
'1'16 

- ~5 

- ]l3 

15 
45 
6t 
72 
25 
47 

- 13 
0 

Dec 

90 
410 
500 

49 
100 

0 
0 

119 
0 

119 
0 

351 
~87 

0 
287 
•136 

- 64 
12 

12 
48 
60 
72 

0 
72 
12 

0 

Jan 

137 
430 
!:16? 

55 
100 

0 
0 

l!:.5 
0 

l'°r.. 

0 
112 
':>"'? .,u 

0 
287 
·1'12 

-125 
30 

9 
'29 

58 
96 

0 
96 
38 

0 

Feb 

132 
430 
562 

52 
100 

0 
0 

152 
0 

152 
) 

'110 
2a7 

0 
287 
439 

-!23 
3,-: 

12 
50 
62 
96 

0 
96 
31 

0 

Mar 

162 
415 
577 

31 
100 

0 
0 

181 
0 

18.: 
0 

"}0"") 
.J-v 

2fJ7 

0 
287 
,;71 

-106 
'~9 

9 
50 

59 
108 

0 
108 
19 

0 

~ 

102 
4::;5. 

!:37 

92 
160 

0 
0 

252 
0 

2!"2 
0 

28!" 
287 

0 
287 

:"29 

2 
c" 

2 
51 
53 

108 
0 

108 
55 

0 

May 

133 
455 
588 

86 
160 

0 
0 

246 
0 

246 
0 

342 
3SO 

0 
350 
:"96 

8 

11 

2 
51 
53 

108 
14 
9·1 
41 

0 

Ju;;.e 

153 
465 
618 

84 
160 

0 
0 

244 
0 

24<'.: 
0 

37,.1 

'~ 13 
6:1 

350 
59'1 

-· 2i, 
!"2 

<'.l 
52 
56 

108 
0 

108 
52 

0 

.!f'ltleoretical only. Ne transmission interconnection exists between north :ind South Zmies. 

Jaly 

143 
465 
608 

84 
160 
237 

0 
181 

0 
i,81 

0 
127 

·~ 13 
S3 

350 
831 
?23 

':.7 

8 
e'3 

61 
108 

0 
108 

f:.7 

0 

Aug 

137 
475 
612 

84 
160 
264 

0 
!"08 

0 
508 

0 
104 
413 

63 
3!"0 
858 
2.;6 

"16 

8 
54 
62 

108 
0 

108 
46 

0 

::::~C~!?l~ 1 

Sep 

178 
475 
653 

8i, 

160 
263 

0 
512 

0 
512 

0 
l,;1 

~13 

0 
-t..13 
925 
272 

!"l 

2 
5~ 

57 
108 

0 
108 

51 
0 

~"3:1> 

'< ~~ 
N~~ .?' >-! (") 

I-' I-'~ 
'-0 I °' \,"\ -2 -.J 

'O 



C~AR!SOH OF Pl10J'EC'1'ED PEAK LOADS AND GENERATING CAPABILITY 
WATER YF.J\.R ENDING SEPT. 1968 (IN !!EGAWAT.I'S) 

EXiil9IT l 

h'ORTa ZC.$ Oct Nov Dec Jan Feb Mar Apr ~ June Julz ~ ~ --
Peak Pumpi:og Load 21)9 157 122 166 171 212 106 145 185 165 162 221 
Peak Base LQad 155 450 160 475 475 455 485 500 510 510 525 525 
Total Peak Load 664 - I 582 641 646 667 591 645 695 675 687 746 
Hydro C£pabil1ty 

Canal Plants 74 66 56 55 63 71 84 86 84 B~ 84 84 
Wei:rsak 100 100 100 100 100 100 160 160 160 160 160 160 
?rtangla 258 237 218 200 175 137 219 260 290 350 385 4~· 
Tarbela 0 0 0 0 0 0 0 0 0 0 0 0 
Total 432 403 374 3o;o: 338 31)8 463 506 53<1 594 629 648 

Hydro Plant Maintenance 0 0 0 0 0 \) 0 0 0 0 0 0 
Available Hydro Capabilit1 432 403 371 355 338 308 <l63 506 534 59-1 629 648 
Hydro Transfer Capability 0 0 0 0 0 0 0 0 0 0 0 0 
Thermal Requirement :;·32 204 208 286 308 359 128 139 161 81 fi>> 98 
Thermal Capacity '113 413 413 <125 440 454 <'.168 468 468 463 468 468 
Thermal Plant :Maintenance 63 63 63 0 0 0 29 29 63 63 63 26 
Available Thermal Capacity 350 350 350 125 440 .!J.54 439 439 405 405 405 442 
Total Available Capacity 782 753 724 780 778 762 902 945 939 999 1034 1090 
Capacity Reserve-N.Zone 118 146 142 139 132 95 311 300 244 324 347 344 

!l'li'hermal Tra~.sfer Capacity S.Zone - 11 1 31 27 37 54 83 58 75 72 73 81 

SO'i.rm ZONB(E"A:CLUDI~ KAR.ii.CHI) 

Peak ?um.ping Load 30 23 18 21 25 21 2 2 13 15 13 3 
Peak Base Load 59 56 59 60 60 61 61 63 63 64 65 67 
Total Peak Load 89 79 77 81 85 82 63 65 76 79 78 70 
Thermal Capacity .JS 108 108 108 122 136 151 151 151 151 151 151 
Thermal Plant Maintenance 30 28 0 0 0 0 0 28 -0 0 0 0 
Available 'l'hermal Capacity 78 80 108 108 122 136 151 123 151 151 151 151 
Capacity Reserve - 11 l 31 27 37 54 88 58 75 72 73 81 

!(Hydro Transfer Capacity-N.Zone 0 0 0 0 0 0 0 0 () 0 0 0 

:1Theoretical only. No transmission interconnection exists be~n North and South Zones. 
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NORTH ZONE 

Peak. Pumping Load 
Peuk Base Load 
Total Pes k Load 
Hyd~o Capability 

Cimal Plants 
Warsak 
Mang la 
Tarbelo 
Total 

Hydro Plant Maintennnce 
l\vailable Hydro C3:µabi 1 i ty 
Hydro Transfer Ca pa bi 1 i ty 
Thermal Requirement 
Thermal Capacity 
Thermul Plant Maintenance 
Available Thermal Capacity 
Total Available Capacity 
Capacity Reserve-N. Zone 

_:!/Thermal Tr;:msfer Capacity S.3one 

SOtrrH ZONE(EXCLUD!NG KARACHI) 

Peak Pumping Load 
Peak Base Load 
Total Peak Load 
Thermal Capacity 
Thennal Plant M:..intenance 
Available Thermal Capacity 
Capacity Reserve 

!/Hydro Transfer Capacity-N.Zone 

Oct 

26£: 
,:oe 
753 

r1 ,. 
U'.i; 

100 
3G6 

0 
f=70 

0 
:':70 

0 
183 
.:(:W 

63 
•10::-
97t" 

222 
10 

,10 
71 

111 
151 
30 

121 
10 

0 

COMPl\RISON OF PROJECTED PE1\K LOADS /l.ND GE:r-.."'E:'1~TI:NG c;u>f<BILI'.i 
W/\TEl1 YEAR ENDING SEPT. 1969 (IN YEGf>W/,T·TS) 

Nov 

207 
'195 
7 02 

63 
100 
31'1 

0 
E'M 
113 
391 

0 
3Ll 
~68 

62 
l_iQ~ 

736 

9·1 
26 

29 
68 
97 

151 
28 

123 
26 

0 

Dec 

156 
505 
561 

<)6 

100 
323 

0 
·17;: 

0 
17;; 

0 
1C7 
'~63 

63 
•10f'.. 
87S 
2l8 

'.32 

2.:. 
70 
91 

151 
2E 

126 
32 

0 

J.':'."'l 

196 
'.'65 
78:1. 

r: :: 

100 
~~00 

0 
, r: ·~ 
"' 
100 
~{ r:: r-.· 

0 
'106 

<SU 
() 

, r~n ._.,_.d,, 

•"lt'><' .,..,. -

:"'1."-~ 
r- '/ 

22 
?2 
0·'.'. 

1,;, 1 

0 

l!'l 
.57 

0 

Feb 

216 
565 
781 

57 

100 
263 

0 
.:20 

0 
120 

0 
3Gl 
;sn 

0 

·~53 

uge 
107 
:2 

25 
73 
9B 

1;; 1 

0 

151 
53 

0 

Mar 

263 
50C 
soc 

1.00 
2:' () 

0 
.;:;2 

0 
·~:~? 

0 
~i76 

,:sa 
0 

'l~r·1 

· ... O<-· 

to00 

r::··· 

25 
73 
on 
- <J 

151 
0 

151 
53 

0 

/1pr 

113 
570 
633 

f')O 
{,1(.; 

160 
237 

0 
.J)5 

0 
,-;o;: 

0 
19C 
160 

2·: 
,.,~ 

•...:v·,, 

~2··: 

2(1 
7~ 

2 
75 
77 

151 
0 

l :' l 
71'; 

0 

May 

lf>7 

595 
752 

8.!J 
160 
33·1 

0 
:::7g 

() 

:'7B 

0 
I 711 

ll6C 
2'1 

·~39 

1017 
265 

·~ti 

,, ., 

7f 

79 
l "' 'J.. 

28 
123 

.il4 

0 

June 

207 
610 
n11 

(Vi 
160 

·100 
0 

6-1·1 
I) 

611 
0 

173 
,1613 

63 
105 

10(9 
232 

66 

9 
76 
85 

l:"l 
0 

151 
66 

0 

YTheoretica1 only. No transmission interconnection exists between NOl·th anrl South Zonvs. 
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July 

H)7 

610 
D07 

n , ... 
u•..; 

lSO 
,:::7. 

0 

"01 
0 

?01 
0 

100 
,•,..n 
·.Cu 

<::., 
"'" 

<'O: 
nos 

2SS 
sz 

11 
7D 
"O '--

l~l 

0 
l:'l 

62 
0 

Aug 

193 
625 
'318 

81 
160 
!'·12 

0 
756 

0 
?S6 

0 
62 

::68 
63 

•10:" 
1161 

31\3 

61 

l. 
" l. 

79 
90 

l:"l 

0 

151 

61 
0 

Ex;:!"'l7 l 

Sep 

264 
625 
839 

3,~ 

160 
S36 

0 
730 

0 
730 

0 
lOS 
<!Sr 

26 
~~2 

1222 
333 
S( 

7 
80 
37 

' <;, .L.l 

0 
151 
6~ 

0 



NJRTH ZONE 

Peak Pumping: Load 
Peak Baso Load 
Total Peak Load 
Hydro Capability 

Canol Plants 
Warsak 
Mang la 
Tarbela 
Total 

Hydro Plant M,dntcnanc _ 
Av::dlo.blo Hydro Capab:llity 
Hydro Trunsfor Capability · 
Thermal Requirement· 
Thcrmai Capacity 
Thermal Plant Maintcn::i.ncc 
Available Thermal Capacity 
Total Available Capacity 
Capacity Reservc-N. Zone 

!/Thermal T:Lansfer Capacity S. :~on<.! 

SOtrl'H ZONE(EXCLUDING KJ\.~\CHI) 

Peak Pumping Load 
Peak Bas"* Load 
Total Peak Load 
Thermal Capacity 
Thermal Plant Maintenance 
Available Thermal Capacity 

1
;.:apacity Reserve 

- Hydro Transfer Capacity-N.Zono 

')ct 

327 
!":PO 
£07 

n2 
100 
51!'5 

0 
597 

0 
697 

0 
210 
r171 

63 
·30r' 

1105 
l0C 

0 

~2 

36 
13f: 
159 

30 
129 

9 
0 

COMPARISON OF PROJ.l:.C'IED PEAK I.0,1\DS J\.ND GE.,.2Rl\.T!lla1 CAPABILITY 
WATER F...11.R ENDING SEPT • .;.970 (n· MEGAWATTS) 

Nov 

263 
!'90 
853 

72 
100 
r17<1 

0 
6•16 
116 
f30 

0 
323 
,171 

63 
:lQIJ 

938 
iJ ;" 
12 

37 
B2 

119 
159 

2fl 

131 
12 

0 

Dec 

H36 
600 
7fl6 

1J2 

100 
·'.!36 

0 

57C 
109 
(16g 

0 
317 
<)71 

63 
,10D 

il77 
')1 

"' 

31; 

95 
129 
159 

25 
13·1 

5 
0 

.r::m 

?.26 
61~0 

G66 

,10 

100 
'100 

0 
r: "I<"• 
• "..J:L.' 

100 
.~ ii,.., 

( .. "" (.) 
0 

,11D 
,77 ~ 

() 

'• 71 
91 ': 
r :t 
"~2-;! 

20 
J2 

121 
31'.:9 

0 
319 
22[1 

0 

Feb 

261 
6'10 
901 

66 
100 
3M 

0 
516 

0 
516 

0 
38:" 
,171 

() 

;:71 
907 

U6 
223 

33 
93 

126 
349 

0 
3 119 
223 

0 

Ma:..· 

3g 
616 
930 

e>? 
v-

100 
2:'19 

0 
431 

0 
;;31 

0 
·1~)2 

'~ 71_ 

c 
"- ?l 
<.JC~~ 

-· 2 ... ~ 
21:) 

"'" ...,~ 

9!5 
130 
3,:9 

0 
349 
21S 

0 

Apr 

120 
650 
770 

[36 

160 
237 

0 
<1D3 

0 
·183 

0 
~:37 

171 
29 

<~12 

925 
l:":': 
251 

2 
96 
93 

3•19 
0 

349 
251 

0 

May 

169 
671 
840 

84 
160 
3:1'1 

0 
570 

0 
57U 

0. 
262 
171 

29 
•142 

1020 
WO 
2H3 

6 
97 

103 
349 

28 
321 
218 

0 

June 

244 
690 
934 

84 
160 
393 

0 
642 

0 
642 

0 
292 
471 

63 
408 

1050 
116 
242 

9 
98 

107 
349 

0 
349 
242 

0 

YTheoretical only. No transmission interconnection ''xists between North and South Zones. 

'~ -

~ 

224 
690 
9g 

M 
160 
~57 

0 
701 

0 
701 

0 
212 
t'.:71 

63 
·~00 

1109 
19E 
230 

10 
100 
llO 
349 

0 
MS 
239 

0 

Aug 

219 
705 
924 

34 
160 
512 

0 
756 

0 
756 

0 
163 
'i71 

63 
408 

1164 
240 
229 

19 
101 
120 
349 

0 
349 
229 

0 

Er.?ImT· 

~ 

307 
105 

1012 

rK 
160 
671 

0 
91!:': 

0 
9H' 

0 
'37 

471 
26 

,t.l.l c: 
7~~ 

1360 
34D 
236 

g 

10L~ 

113 
349 

0 
349 
236 

0 



NORTH ZONE 

Peak Pumping Load 
Peak Base Load 
Total Peak Lo:id 
Hydro Capability 

Cannl Plan-.:s 
Wnrs:::k 
Mang la 
Tarbelu 
'.Cotal 

Hydro Plant Maintenance 
11.~rail?.ble Hydro C~,pabi L_ ty 
IIydro Trars:::c:r Cnp11 bi1 ::_ :y 
Thermal Re qui :·onK: ~l t 
Thermal CalX!City 
Thern-al Plant l\'iainto;mn :c 
Available Thermal Cupac · ':y 
Total A·Jailablo Cr:ipac'ct; 
Capacity Roserve-N.Zonc 

2./Thermal Transfer Ca]Jaci!:y S,'·:onc 

SOUTH ZONE(EXCLuD . NG Ki\MCHI) 

Peak Pumping Load 
Peak Base Load 
Total Peak Load 
Thermal Capacity 
Thermal Plant Maintenance 
Availoble Thermal Capacity 
Capacity Reserve 

2:./Hydro Transfer Capacity-N.Zone 

Cct 

1fl6 
600 

1066 

()," .•. 
J. ')O 

f·1:' 
0 

828 
0 

;,:2~) 

0 

237 
1~71 

63 
·~O~~ 

1237 
171 
1•10 

69 
110 
17<'.J 
31.19 

30 

319 
BO 

0 

CJ:HPt~:riS()!~ 01:1 n H·~ \)'~~(;cfED ~?F.i\K LO.\L~: H:·rf) GS~?~Hi\ 'j. 1 ~(~'.;s Ci\P .(\7 n. L;::./l 
t.'{;~'I' .. '.~r. :rE/!11 El:,.·i }J·:U Sl!:i?~~t. l ., 7J ~ i!'T ~"~·~Gi\ \',//I'l'S,, 

i{O\; 

31·'.l 
685 
<)~J9 

?f'., 

1CO 
S91 

0 
7.16 
lF 
6 ·•'' 'ir'• 

n 
3'.".l 
·''; 1 

53 
,1on 

1056 
57 

lGS 

·17 

105 
1!'2 
3·19 

11')0 

"'" 
321 
169 

0 

nee 

216 
51;2 
.r'~9B 

<:7 

100 
a~~ 

0 
~l~ 

lOS 
!03 

0 
!. ~~;: 

'.7 1 
6'> 

lJ'.! 

un 
213 
17'.:: 

1~:3 

109 
1:.)2 

3·19 
25 

321 
172 

0 

it.T:.: :1 

2:::.: 
'71 'i 

~~!l 

.?. DC 
50J 

n .. 
f'<'!'t"I" 
:·:J 

}:-:o 
G 

25'~;· 

() 

···n 

' 1 

.c· 

I'~ ,.., 

1C7 
l •1;; 
3.;9 

0 
:3 1 :.s 
21';.} 

'l 

Pc:~ 

301 
717 

1Q2j 

5:: 
,Q(l 

:: ?. ~ 

,. ,, 
,. 

(."''7' .J'. 

.:·n 
1 1 ··> :'.J 

! :) ' 

1_ ~39 

·~ ~~ 

107 
150 
3110 

0 
3•19 
199 

n 

T,1:i r 

,·,~'Q 

._..\"'>..J 

690 
FJ53 

'~] 

lCO 
2sr~ 

c ..... 
I' 
.) 

') 
··-:. 

1 \ ~.: '.l 

'~ ~-

19C· 

·1··~ 

109 
1"''1 

:Vi8 
~; 

3 ,•(' ',, 
196 

125 
72:) 

U5l 

89 
150 
351 

6()(', 

0 
GOD 

c 
2 :::·· 
~. 

/~ff ·1 

2') 

'1-'12 
0•:12 
191 
236 

3 
110 
llJ 

3119 
0 

3•19 
236 

() 

179 
7 54 
933 

8-:i 
160 
500 

0 
? t;.11 

0 
''·1".l 

0 
l;\9 
/]71 

29 
11-'l2 

l1rs 
253 
200 

9 
112 
121 
3•19 

2fl 

321 
200 

0 

June 

279 
77"· 

:.053 

04 
J.60 
;::. :36 

0 
rJ.;1C 

0 
n~o 

0 
213 
<171 

63 
108 

124n 
195 
220 

16 
113 
129 
349 

0 
3<19 
220 

0 

Y Theoretical only. No transmission interconnection exists bctwocn North and South Zones. 
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July 

2~9 

17{ 

1023 

01: 
160 
6~' (..«:... 

0 
922 

0 
S2C 

G 
s~ 

~6C 

e:: 
39? 

132::' 
302 
216 

1
,, 
" 

llf 
133 
3~9 

':.) 

3,19 

?.16 
0 

1lug_ 

243 
790 

1033 

8·'.t 
160 
770 

0 
1014 

0 
lOl<'.1 

0 
!9 

?.SO 

63 
397 

l<l.11 
37["! 

202 

3-0 
117 
1<17 
349 

0 
349 
202 

0 

EX::'.!'.'I':' 1 

Sep 

340 
730 

1138 

:;~ 

16C 
BOE 

() 

lO!'C 
Cl 

1050 
Q 

er. 
<'.:60 

26 
13<'. 

14[!.:~ 

3<'.:6 
217 

13 
119 
132 
34S 

0 
3Ll9 
217 

0 



}'T~~T:-:T ZCN3 

P :?"1k Fur.min,,. L::i"d 

Peak '3<1=:? I..o~c: 

Total P:i!!k Lo2d 

Eydro ':!an~biEty 
Canel Fll'lnts 

Wacsak and }cmcl 
'M;:;n...,.la 

T"'i:-b'!'la 
Tct2.l 

!-Iydro Plent '~~int ?n<"lcs 

Availe'1le '-"<rdro '::a,-2L::.li ty 

~·ydro '"":'r:'n~i.~r '::2 ~tv 

Th~rni<ol ~eC::t'i!'Jmsnt 
Th2rma·1 :::::-2-::H:y 

Th"'!"mal Fl"nt ;'!; i;1"" "n"nc2 
Avcil:?'Jle T~nirr.1;:-l :::aL::;.\·· ty 
Total '\v2il::>'1le C21,ar:i ty 
Capacity Rse:.irv.,-.I' .£...:.r.e 
Thsrml'll ':'."'r""n'"f?r C'q")>:c~ty S.ion~ 

Ger.:::: ZCT''!: (~--.:Lu,_,rn, ; · ·.--:'~!) 

F~?k Pt.m"Min"" Lo;:1d 
P-93k B3~2 L:::i;:-"' 

Tot I'll ? ~21~ i.o<"d 
Thgrma 1 ~?.i.-0r,!ty 

Th'Z'rm".'l Plant u,,.-1'1.c :mr,1;;..:::e 
Awl!la'ble Thernml '::"'"'<'c·f.ty 
Capac~.ty :?.r.~rve 

B:ydrotr~ncf?r ..::::i~acity-N.'Zrne 

('';'!' 

<:.-: ~ 
730 

1179 

82 
17\l 
772 

0 
10~~4 

0 
102~ 

0 
l"if'" 

~56 

G3 
3q3 

1117 

2:12 

110 

r2 
127 

209 

3·l9 

XI 

31/"l 
1 10 

0 

~C'i''J'/''\R!S':H C'F f--R(' lr•':,;"""!'ED t~~ .. 1 • LC,llJJS .'\frn ··~¥.~l·i8RJ\-i:Jp -; C!J"'!~~!I.I""'Y 

i-.rov 

363 
715 

110;~ 

6G 
170 

710 

0 

()40 

118 
82f' 

0 

2eo 
<1;:"0 

G:< 
:193 

1221 

113 

132 

67 

12° 
189 

3<i9 

2G 
321 
13? 

0 

•:.rr~~::R v-.:;r-q ~ 1 r)rp~, si.;:~T ... 1072 (;1r MS~t.'·f.~T'T'S) 

DE~ 

24<'.: 

702 
J.CIQ6 

55 
170 
$~:::: 

0 

r f'D 
1() () 

771 

0 
2'.35 

:~6 

G3 

393 

ll'l<: 

1:"8 

111 

57 
126 

183 
'.Jll<J 

25 
:i2•; 

l<ll 

0 

,ThN 

211 
coo 

104<'.l 

G:3 

170 

6fl 1 

0 

f''.M 

131) 
(-)CP1 

0 

~~"15 

·:56 

0 
15G 

11:"5 
U1 

"GO 

f:8 

121 
17CJ 

<;'19 

0 

53\'.l 

360 
0 

r1 
gnn 

1107 

18 
170 
"'26 

0 

74·".! 

:3Ci 
711 (j 

0 
3qp 

.:c;0 

0 

<l56 

1105 

58 

:3s,0 

GG 
123 
l f'') 

539 

0 

"30 

350 

0 

3:,2 

770 

1132 

72 
l 70 

1'39 

0 

G11 

0 

Gll 

0 
~::!,l 

, '."l6 

0 

05": 

10 J 7 

-~--;:; 

:i•:, .. 

71 

1211 

195 

53G 

0 

"3'1 

3'14 

0 

- G -

12r. 

810 
938 

V4 
2 70 

3P:O 

0 

70'1 

0 
70<'.: 

0 
234 
1: "6 

2'1 

127 

lI31 

103 

r:o9 

«1 

126 
13:) 

539 

0 

~39 

.1()() 

0 

MAY 

192 

84<' 
1032 

84 

310 
:=;()(' 

0 
!?94 

0 

8°4 
0 

D[I 

'156 

29 
427 

132). 
2r(\ 

3Gl 

24 

12G 
150 
53n 

28 

511 
361 

0 

~ 

314 
86(1 

1174 

04 

310 
596 

0 

9<10 
0 

'"'<:JO 
0 

JP4 
~56 

63 
3()3 

13('3 
2nq 

288 

2P 
128 
156 

539 

95 

4<i4 
28B 

0 

l!.!!1: 

284 
£'60 

1144 

84 

3lr. 
584 

0 
1078 

0 

107:? 

0 
66 
~% 

63 
393 

1471 

327 

2C5 

28 
lH 
1591 

539 

95 

441 
2S5 

0 

.:..!l.:1 

2S3 

800 
1163 

84 

310 
769 

0 

1163 

0 
1163 

0 
0 

0"6 
63 

3?3 
15$6 

393 

372 

35 
132 
167 

539 

0 

539 
372 

0 

EX:-IIBIT I 

§2. 

388 
800 

1268 

84 

310 
806 

0 
1200 

0 
1200 

0 
68 

45'3 
26 

430 
16~ 

362 

379 

25 
135 
160 
539 

0 

5:'.:'9 
379 

0 



CO-!F r.1u~rn r7 ; RC,r~·~so ~l'.'V r.rr.os r t·TT) :--n-r:;:~'.7Jt-r,_, ~r»r r.,~:tL!:'Y 

. r·.,., ~o V-:: ·.:-t ~'DH1 ~ ~~ .• ,. 11)72 (:;:1 1 ; :;·"·'';""'1'8) EXEI~IT 1 

?Jr~. :'~~~ z ... 1·r~ g ,, J'J·l F:":B ;·~R JUM":: ~ ':U'? ~ 

l!~~~P .. " .. :'-:::D -:~·;~~rr 

::::~;rdr~ to Lo"'d 10 2 <1 ,.,,., ,., 
( ,",;(. 771 Gi:<J 7(1 fj Gll 701 89-1 0.'l() 1or 1163 1200 
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M·~·t;;r ZC N~ 

F ~a}· :.'U!n"'.lin"" Lo.'."\rl 
P '?Zk "38::: :3 LOO!d 
'!"ot'.'11 Peak Lond 

I'ydro ::ci::ialJili tv 

C;on'>l Plant::: 
W:'lr!>al~ and 'Jor. a 1 

"H"'n -:;;la 
T?r'Je'lr> 

Tot"l.1 
!:::ydro Pl~n .... ~F.~in·· . .::?l~loc.:; 

Av<>il-=.'::lla ~-!yd:::-:> ::<10c.:J:Uity 
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'X'il:P:,B.!"CT ':'"' 1 '"'(' J:;:-:::':':'"1D F"'::!.F' LO'~D'."'. '.ND "Stl7'li.'i':ni~ t:;r ..P',BIL!'::'Y 

''!!."'.::n TI".R 8l'TDIN'": DE:: 'f'. l'.)76 ( IJ'l r::i::-:;·_'.'/.'.~) 

Iff'?~}Rfi.T'.'ID ::J'""'~t'. = l'J(''l 12§£ ££! F~B ~ JUNE ~ ~ ~ 

E~·~ro to Lo:>d 1331 1238 ll51'i lf'4[' 1150 073 1022 1277 1620 lCN !'.J9t: 2042 

Th-3rm:::il to Lo~d 720 675 575 755 7G5 lrioa Mr 515 3~2 lG 3'.: ll.C 

Tot~1 Pei::1~". Lonr' 2051 1013 1731 1Cr3 1935 1079 1570. 1792 2002 1000 2('37 2152 

Hydro Ca:ol:lbil!ty lt.:'3 ') 1:346 144" 134::! 1185 973 1('22 1277 1620 lff4 ltY'C 204!?. 

Tb.::i'?T.1.:::!l r."pacHy 005 9n5 005 005 005 905 005 \195 005 0C5 'Jr.'5 095 
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Pl::-nt }J:.-,i"ltan::im::<-! ?21 300 379 205 35 0 29 57 15['. lt.C lSC 121 

Totil t.va1:a.r, 9 C::i"':'l'JilHy 2?.33 2142 2(163 2('43 2145 19(3f. rnrr 2215 2457 2721 2835 .291G 

C?..p<.:1.ci ty 3.es-arv~lN':a.' ~~ t:im lf:2 220 332 240 210 -11 41C 423 455 221 7')(' 754 
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CCIYlPhP.I'JCt-: OF FROJY::C:.•:!."TID FE.'l.K LCAD.S AND 3ENERAT!!'-1'3 C:/'.f'f,~ILITY 

'.'".''"SR YF'.J.R ENDIN'.1 s1::v:. 1977 (IN ~·'':::G!':'!!,T?S) E>a!IEIT 1 

lNTEGR!•T'n 3~T~.{ C'CT NOV or.:c J/\N FEB MJl.R ' /..PR MA.Y JUNE JULY AW S:3P 

~Ydrc to Load 1728 1414 1311 1197 1200 1055 1021 1279 1620 1873 1997 2039 
rhermal to Load 5<17 GDC Gl".l 037 00!3 lHl 762 787 641 2156 3J2 377 

Total !'t.:!Ak Load 2275 2112 1295 2034 218£' 2196 1703 2066 22'51 2150 2299 2416 

Hydro Ca~abi!ity 185G 1722 1602 1492 1315 1055 1021 1279 1620 1073 1997 2039 
Tharmal Capacity 967 9G7 967 067 967 067 967 (')67 967 '167 957 C)67 

Total Cap1'!bili ty 2r.23 2689 2569 2459 2282 2022 1988 2246 2587 2840 2964 3JOG 

, Plant 1/L~intcn:'!!ncl': 221 399 379 205 ::s5 0 29 57 163 163 163 126 

~o~al Avail~ryle C~rya~i1itv 2602 2:?:00 2100 21G4 2247 2022 1950 2189 2424 2677 :~an 2sro 
Capacity R.'3Sarva-IiIT Systl'm, 327 178 265 13) 59 -174 176 123 163 5112 502 464 
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Th2rr.1?.l .:ld(luii Jl'fl"!n-t 

Therno 1 C2-~ci ty 

Th~rrn~l Pl~nt Y-inten~nce 

Available The102l .)a,acity 
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Tot?.l :F "!Bk !.o:;1-" 

Th3rma1 ~~:?~i~y 
Th3rm.<"1 .!!i.an": Maintani'lrcc 
t .. v~i1abl2 Thermal C"lpa<'' ty 
c~~acity ~~3rve . 

Eydrotr.~nofer Capacitj"-N.Zone 

< 
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'.::f'?3' !.'1.I"JCN CF l?OOJ"!:CTED ~E/'J( LO.".DS ."J!D '}~1'!:R/.TIMG CJ'..Pf.r"!LI'TY 

1'1!'.'i:'Ell YS!.?. 3!'1D!N3 SEPT. l97f: (H' M~~'.'iJ.T'!'S) ::::KR!~!':' 1 

UITEGRt.~:SO '3'!'.JTE!t, CCT JlOV o'Qln JJ\N FEB ~ J\PR R"..Y ~ ~ ~ ~ 

Hydro to Load lG'Jl ltJ03 1.400 1346 1-110 1136 1105 1367 1770 2076 2199 22~~ 

Th'.?rrn.al to Lo?.d C35 027 GC'J: cos 9DC 1245 856 931 720 317 349 425 

Tot?.1 Peak Lo?id 2526 2330 2174 22'11 2396 2301 1'161 2298 2400 2393 254r 2669 

Hydro Capability 181\'.) 1711 1781 1641 1451 1136 1105 1367 1770 2076 210!1 2244 

Thcnnal Capacity 0G7 067 ')57 1)67 067 ')67 067 967 967 067 967 967 

Tota1 Capability 27{'(} 2G70 2741? 260:3 2418 2103 2072 2334 2737 3)43 3166 3211 

Plant l.~<>1nt'3ll?nce 221 300 379 295 35 0 29 57 163 163 163. 126 

Total. Ava5 labl'.1! Cap.-~!1 ity 25G5 2279 23G9 2313 2383 2103 2043 2277 2574 2()8(' 30" 3 3'G5 

Capacity Reserve-IN"' Sy.:; t '111 39 -51 195 72 ··13 -2';£ C2 -21 84 4f7 '~55 416 
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