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MEMORANDUM FOR THE DEVELOPMENT LOAN COMMITTEE 

SUBJECT: Pakistan - On-Farm Water Management 

Attached for your review is the recommendation for authorization 
of a loan to the Goverment of Pakistan ("Borrower") of not to 
exceed Seven Million, Five Hundred Thousand Dollars ($7,500,000). 
The proceeds of this loan will be used to assist in financing the 
local currency costs associated with the establishment of an 
efficient on-farm water management capability in Pakistan. 

This loan is scheduled for consideration by the Development Loan 
Staff Committee on Wednesday, June 23, 1976 at 2:30 p.m. in Room 
3886 New State; pleas~ note your views are requested by ciose of 
business on Monday, June 28, 1976. If you are a voting member a 
poll sheet has been enclosed for your response. 
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FROM: AFTAB AHMAD KHAN 
SECRETARY. 

No. 1(2)US-1I/15 

Dear Mr. Wheeler: 

ANNEX H 
Pape I of 2 

GOVERNMENT OF PAKISTAN 
MINISTRY OF FINANCE. PLANNING 

AND ECONOMIC AFFAIRS 
(Econo~ic Affairs Division) 

Islamabad. the 7th May. 1976 

On July It 1916 t the Government will begin a five year project 
aimed at imrroved management of irrigation water on the nation's faI1ll8. 
During the coming five years t it is our hop~ to see some 1,600 water
courses improved, some 425,000 acres of land precisely leveled, so as 
to minimize field water requirements, and improved crop and water 
management practices adopted by farmers within the areas assigned for 
project activities. 

You will recall that at our meeting with you on January 8, 1')16 
we indicated our desire to proceed with project plans. We informed 
you that the Government wished to see the On-Farm Water Management 
project carried out so as to involve all of the-four provinces and 
to test various soil and water conditions. It was also decided that. 
at the provincial level, the several Agriculture Departments would 
be incharge with coordination-handled by the respective Planning and 
Development Departments. 

Since that meeting in January, there have been conversations with 
the Punjab, Sind and Northwest Frontier provincial governments to 
develop detailed plans for the project. The Punjab Government is moving 
ahead with plans for a substantial effort to begin on July 1, 1916. 
runjah budget proposal documents are not yet approved but it is expected 
this approval will have been obtained before that date, enabling the 
provincial Agriculture Department to begin fielding teams of extenRion 
worke~s especially trained in water management techniques on that date 
or very shortly thereafter. Over the five years, approximately half of 
the 1,500 watercourses to be improved and half of all of the acres of 
land for precision leveling will be implemented in the Punjab province. 

Plans for starting the program in Sind province dre not yet final 
but it is understood that about one third of the total project will be 
carried out in Sind. We expect the Sind province will join the project 
by July 1, 1911, as well Baluchistan and Northwest Frontier. 

In the Government's view, a sound project will 
ticipation in planning and financing of activitiel. 
mittee, working with the USAID planners. has agreed 
principles: 

require farmer par
Our Government com

to the following 

1. For watercourse improvement. farmers should donate the 
labor needed to line the watercourses but the costa of 
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Barad! 1 
B ranch Canal 
Chowkidar 
Distributary Canal 
Farmer's Ditches 
Karah 

Karez 
Kacha 
LDO 
Main Canal 
Minor Canal 
Mogha 

Nakka (Nucca) 

Numberdar 
Pucca 
Punchayat 
Patwari 

Sepy 
Seyp 

Sohaga 

Square (of land) 
Wandara 
Wara Bandi 

Watercourse or 
"Sarkari Khc:>.l" 

G LOS[;A R Y 

KinsMp group. 
Subsidiary offshoot from Main Canal (gated). 
Watchman. 
Subsidiary offshoot from Minor Canal (gated). 
Lateral ditches coming out 0; the Watercourse. 
An implement worked by a pair of bullocks and 

used for leveling land. 
Covered Canals in hilly tracts of Baluchistan. 
Temporary. 
Land Development Officers. 
First off!3hoot from river or barrage (gated). 
Subsidiary offshoot from Branch Canal (gated). 
An outlet from the Branch, Minor or Distributary 

Canals into the Watercourse or farmer's ditches. 
Not gatee; How controlled by water level in canal. 

Outlet from Watercourse into the farmers' field. 
or ditches. 

Village headman, appointed by Government. 
Permanent. 
Local villa3e assembly. 
Village revenue or irrigation official; a village 

accountant or registrar. 
The recipient of wages in kind (see Seyp below). 
Traditional institutional arrangement whereby village 

artisans, etc., are paid wages in kind at the end 
of crop season. 

Wooden beam or plank worked by a pair of bullock. 
used for breaking clods and covering seeds. 

"Murabba" = 25 acres of land. 
Time keeper who sets irrigation timings. 
Best defined as "scheduling" whereby each farmer i. 

allotted a .:late and span of time during which he 
is entitled to divert water into his fields through 
nakkas. 

Small offohoots from Branch, Minor or Distributary 
Canals (not gated). 
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SUMMA1tY AND 1tECOMl1fNDATlSNS s 

B. Recommendatio ns: Approval of the following: 

an AID Loan of 
(Terms: 40 years, 10 years grace 

ZG-,{, during (p'ace- - 3'0 thereafter). 

C. DeBc ription 

$ 7,5\10,000 

'rhe project is a five year rLlot program to establish capabUity 
within government agencies, private contractors and farmer groups 
in planning and cal rying out activities necessary for efficient on
farm water mana3cmcnt. Research findings and new management 
procedures will b::: used to impl'ov,,: wa~crcourse&, level farm~rsl 
fields to a precis.: ckgrcc and to improve farmers' cr.;)p and 
water management practices. 

Project activi.i":G will be carried out in each of Pakistan's 
four provinc..:s, .:)11 ~chedules approF:'iate to the degree of readlDu. 
of personnel, bud::;,:tG and tJlans in .::ach. 

By the end of the project, physical accomplishments will be: 

-1,500 improved watercoursefl 

-425,000 acres of precieely leveled land 

-improv~d crop and water manaBemcnt techniques 

D. Summary Fi.ndin~s , 

The technical cl:.!dgn of the p:-oject is reasonable and the cost 
estimat~s arc :'eaconably firm. All analysilJ .;)f the project, from 
the technical, £inanc ial, social ancl economic standpoints, contri
butes to the view ~hat the project i8 af:Pl'opriate for Pakistan at 
this stage in its development, is adequately ~lanned and will benefit 
small or low income farmers. 

The project me~ts all applicable au-.tutory criteria, aa demon:;
trated in Anne.x F, hereto. 
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E. Project Illues: 

None 

USAID Project Committee 

Stanley M. Remington, Chairperson 
Richard R. Newberg 
James G. Calsanos 
Arthur S. Lezin 
Dilawar AliKhan 
Gerald H. Zarr 
William A. Chevuor 
G. M. Khan 
Niel A. Dimick 
MaBood A. Siddiqui 

Government of Pakistan 

Project Planning Committee 

Mian Mumtaz Ali, Chairperson 
Agricultural Development Commil8ioner 
Ministry of Food and Agriculture 

5. ICtikhar Ahmad Shah 
Chief, Water Resources 
Planning Divis ion 

Ch. Altaf Hussain 
Chief Engineering Advilor 
Ministry of Fuel, Power" Natural Relourcel 
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PA.~T n 

P.~C JECT BAChGit-':" UND AND IiE ..... ILE.J DESC ... UPTlCN 

I 1/ 
A. Backgrouna 

The dependence of P'1kistan's agricultu!'e on irrigation is well 
known.· With 30 million acres of farmland .:i't"awing water from the 
Indus ,liver and ite [ou!" Ir.l!.jor tributaries, Pakistan has one of the 
worl.::i's largest ana most complex i!'rigation syeterr.s, a system of 
major dams, barrages, large canals linking dvers, tubewells and 
irr.-igation canals and watel"cou!'ses, of various capacities, bringing 
\vate\" to the fa-:'mer's £lela. 

In the past, agricultu:..-al sector stl'ategies have generally 
r~flected more conce':'n ov~r su(:'ply of water (0·' the irrigation 
CJystem than system efficiency, particula1"ly at the lowel' end of the 
eysterr. whel'e wate'." :r:-eaches, and is t· -~d by, the farme!". Thh 
oval"sight has been highlighte.j in the last few yean by ruearch an~ 
development work ca:-ried out under two AID-assistej projects: the 
research of Coloradc State University, worKing on wat~rcourse 
conveyance losses and l • .:thods of increasing conveyance efficiency 
and the F~ecision Lan::! ~ eveling project, in which the U. S. Soil 
Conservation Service is ~roviding technical assiatance in land levelin 
methods. It is now establishf:d that losses ':If water in the farmer
operated section of the \vater dzlivery Iystem, uneven and inefficient 
application of water or. fialds and farmer cultural r-ractices not geare 
to water economy ar2 rr.ajor causes of tow farm output, despite large 
investments in irrir,ation. The research evidence injicates that 
Fro~uction increases of five-fold or more would be .:ossible from 
available land and water, if a carefully integratad program were 
adopt;:)d, inco rpo ratin,:";: 

ilnprovem::r.t of watercout'sea to reduce delivery lossel: 

Precisioo leveling of fields to permit application of water 
ur.ifo"rr-iy to all parts of the field; an~ 

T':"ainbg of fa:t"rr·el"~ in irnpt'oved crop anc walet' management 
techniques, il"c1u.::Hng oJltimal water aFplication rate!! and 
timing, J:ror::~r :~~.jing and fe,:,tilize4' apJ:1icationl. 

11 In Annex A to this Far~"', "Fakistan's Agricultuo:-al Sectot'", 
the setting fo- this p~oject is dellct'ibeci. 
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The need fo'\.' a broader pt'ogram of water management 
improvement is r.;)cop,l"lized by the Government of Pakistan, 
which has included the proposed AID proj·_ct in jh Fifth Fiv\? 
Year Plan, rQ7i'-1961, and by the World Banle Land other donor3, 
which are planning activities related to impt'ovcd water mana~c
mente 

. B. Detailed Description 

1. The Project 

The project is a five year pilot program to edabUlb 
capability within government agencies, private contractors 
and farmer groups in planning and carrying out activities 
necessary (or .efficient on-farm water management. ].ellearch 
findings and new management procedures will be used to improve 
watercourses, level farmers' fields to a precise degree, and 
improve farmers' crop and water management practicel. 

Project activities will be carried out in each of Pakistan's 
four provinces, 011 schedules appropriate to the degree of read.i
ness of persor.ncl, budgets and plans in each. Plans for the 
project have be.::n d::-awn up to assure, insofar as pOlsible, the 
maximum deg ret:: o( accomplishment. Many asr-ectl, though are' 
experimental, and may requi re modification during tbe five year 
term of the program, as experience indicates that 10lical frame
work assumptions, or other understandings, have not been 
supported by events. For this reason, the annual evaluations, 
clescribea later ir. th~ Paper, will be extremely important. 

Two AID development loans are envisaged during the five 
years: $7.5 million in FY 1976 and $15.0 million in FY 1978. 
The loans will be disbursed on a Fixed Amount leirrAbursement 
(FA.l) ba",is, with a s~ries of advanc.es of funds followed hy 
disbursements tied to certification of work units completed. 

Important :catut"cs of the project design include: 

Demonstratio n of watercourse improvementl, precision 
land leveling, etc. in large project area::; within each 
province. each area having a variety of ,oll and water 
characteristics; 

!I For reference: The World Bank'i Ptkittta SR.sje'AlriCY·''''' 
Sector a.view, five vole., January 28, 1976_ Water ma ........ 
and irrigaticn comment. are con~in.d in 901 •• I. II a. DL . 
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Ruilciing lh. illstilutic'ns e~l'll'l'tial {Ol' &l subs,-'qilcnt 
natil'llwiol' \\'.'lter managcnh'l1t prll~! !',1nl: 

l'l~w governmental a "rangl'nlents for extension 
service!> in the spcci~l ridd l~( water management: 

New farmer organizations; .. ~nd 

New c0ntractors entering the field of precision 
land leveling. 

Direct fa:rmer involvement in planning work to be under
taker and in financing the projed by contributions of labor 
and ca~~h; 

Special measures to assure small (low income) farmer 
participation; 

Aggressive promotional eHorts to elicit farmer participation 
gcn€:rally; and 

The entrance of Pakistan financi?.1 institutions into a new 
field of ag ricultural lending. 

Details of the~·~ features are given in th,_ Froject Analysis, Part W. 

2. The logical Framework 

The mat-rix of the Logical Framework cf the project is 
Annex r of thb Par..'~~·. 

The joint program goals of increased agricultural production 
and improv::d incorr.c for the low incorr: 2 fa ';"mer are both, objectives 
of a.ll AID agdct:1tu!"al activities in P<!kistan. The sub-goal ilj 
closer to the pu:rposc of the r?'ojec! - c,tablishrr:ent of public and 
private sector capability to plan and deliver on-farm wate!' manage--, 
ment servicc~ to farrr.ers at economic costs. The Irrigation 
Department£ I reDponsibilitieo ena at the ''mogha'' (outlet!; from 
branch, minoi:' c r distributa ry canals). The sub-goal seeks to 
establish thz crinciple that improved rnanag.::ment of irrigation 
water suprli.:!s, beyond this point, if, comp.:titive with other 
investments in ag rlcultu re and with othe r i,lVeltments in other 
sectors. The purF'o~e-to-1Iub-goal link jcpends upon the a'lumption, 
clearly suppo~te.l by t'esearch resl,;lts to-date, that this involtnlent 
competitivcn.~'3 is r2al and will continu,) both durinl the project 
period and after. 
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Some impoltant assumptions linklng outputs to purpose 
must be test~d during the project and it is clear that less ~l1~n 
three ~r:.:!a::.s would be insufficient for thE: tefiting. Large numbers 
of field wod~el s must be trained, equipped and motivated to 
perform well. Farmers in ciiff''3rent aleas mUf;t 3ee favorable 
demonstration 1 csults. Ther.; mus~ be new incentives, monetary 
and educational, to o~lsuade farmers to try the r:-rocedu:res out. 
They mUfi~ be 1 ,;!ached by puDlicil:y. MOlt important, instHutions 
which cio not ~~rcscnt1y ,~xist to tho;; deg:ree rcquil'ed - an extension 
service lrained in [he subj~c[, banks anxious to lend, contractors 
anxious to Gcck th~ work - must be eivl!n the cxpedencc nece~sary 
if a majol nation-wide effol~ io ~o be mounted as early as 1981. 

The ~roj eci: inputs supplied by the Government, AID, and 
bankers are 02 will be assul.::d in P10jcct documents. The inputs 
of the farme:rD and contractoro are less cel tain. Financial and 
technic~l a~giGtance inc~ntives t:rovideL to farmers are &sfiumed 
to draw fo~-~h thE: nec,,"ssa ry fa:.mels' labol and cash contribution •• 
Qualifie~; crn~Iactol S {Ot precidon land lcvding ale already operating 
in a limi~f..::l i1umb~r of location::;. It is bclkvcd that special incen
dv~s to iil'mo 0:' individuals who miBht become contractors -
access 1:0 cL::::~it, licenses to imf.ort or (.-urchase equipment - flus 
the .ubstan~ial dZE of lh~ pI';)[)l'am offe ring greater emf>loyment 
opportunides will d:raw {.nth the necessary interest. 

3. Ma;~niLUde of Jutputs 

Fiv~ yeal' fhysical accomplishments are planned as follows: 

-1, ~co wa.tercourses will have been implovcd to proper 8lade 
and cross zcction specification with compacted earth banks and 
concrete, crick or other hald matE. rial lining a. need~d, and 
concrete control structures. 

-42;;, OGJ ac ies of preci.cly leveled land, of which 20a. 000 
acre~ will be jilectly adjacen~ ~o ~h(;: W.:ltercourses which are i'mFroved; 
the bc:.lancc of 22~" 0\.10 ac:rCG will not be directly adjacent to :.he 
watercour::;~~ :;ut will b<.; within the designated "rr.lject area ll (or 
areas) of each povince. 

-Imf lovee, c 102 ancj water mal\a&t:m~nt techniques ad.;)f;ed on 
farms wheI'e Frec.ir.ion land levclin[ haG bE.cn carried out ancl water
courses imF ov<:;d. Th~ jU~.3ement of fiuccess will be ba8e~ on 
whE:thel' '-, l~ast hall of th.:: 60, ~~r~ to lO:i, 000 participating farmer. 
will hav,,:: douoleci their water ute efficiency. adopted improved tech
noloBY and iilC:' e2.5ed agricultural output by 50~. 
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PARTIU 

PROJECT ANALYSIS 

A. Technkal AnalYGis Inc1udinu Environmental A •• e •• ment 

1. Watel'couI se Improvement 

F ,n nearly two ,.:jecades numeI::>US mactel planner. hav~ prepared 
extensive studies covering all tho;l existing irrigated areas :>f the Indus 
Basin within '?akistan for investments of billions ;)f d::>llau. The 
emphasis in these studies was on c:>mbatting wateIlogging and salinity 
problems and on inCi"easing irrigation sU"PF'lies, with the bng-term 
:>bjective ~f maximizing c I :>pping intensides and yield.. These com
prehensive repOI LS were based ,)0 detailed hycltol.>gical and mete':>lO
L.>gical measurement5, Surprisingly, however, in lnly one Ilr two 
of the studies was an attempt made to meaSUle directly the ~atel" 
u.e efficiencies within the waterC:>Ulse command alea •. The 10.8 
fact~rs in the watelcOUIse and :>n the farmers' field. wele ba.ed .In 
assumptions of i:he amOUi'lt ..>f water received by crops relative to 
water rec'~ived at \:h~ water-course oudet. The .>mi •• ion .>f actual 
measurements is c!i~ical ",., bccaUDe wat~l availability trends in the.e 
I ep:uts were used to review ma.siva dt!v~lopment inveltment. in 
surface st.>rage <: nd ~the r w .Jlks when small va 1 iations in assumed 
bases wet"e :>f the sa-mt.' :>rder as th.:: additional water le • .Jurce. to 
be devebped" !/, 

The 1967 Lid~inck .f\epjrt ~/. which consolidated the basic strategy 
for water resource::; cievebpment in Paidotar., also used the a.,ump
tions from the various master plannine lepolts. It ad:>pted a water 
use efficiency factol of 03 percent below th_ waterc.Jur.e :>utlet with water
course c.::mveyance losses taken as Ie percent. Since the Lieftinck 
Repnt was publilhed, however. there has been a wide.pread and 
growing feding in Pakistan and elsewhere that its allumption. of 
efficiencies in watercourse command a::ea:i might be optimi.tic. 

!I "Pakistan, Special Agriculture ScctOI Review, V.Jl UI, Annex 
:>n Watel M:inagc.ment" IBRD, 197';, 

~I Lieftinck et. al. "Wate:- and P.)wel Re.oulce. of We.t Paklltan: 
a Study in Sector r lanning". 19,)7. 



- 9 -

Thi. c.)ncern was sui.:.~tantiated by a Pakisi:ani Expelt C;.)mmiitct: ::m 
WatEll L">lIes in th.: h rigatbn Sy.tem in 1972. Unf.:lrtunatdy, this 
c.)mmittee al:;~ based its c,)nc1u.ionr. .ln assumptions rather than ,)1" 

actual mea.Ulcm,-'11tc. 

In 1972" CSU, working with th..: Mona Hcc1amatbn .f r.lject ~f the 
Watel and P.lW~l D\.~vdopment Auth~l'ii:y and supp,Htl:d by AID, staded 

studlel, that al'e !till vngoing, of oD-farm water maD.g.m.at. CSU produced 
a serie. of pajJers 011 p!e~ent watercourse lo.ee., i.1i,aUon practices 
and field applicati.:m efficiencie. which l'aised basic que.lion. about 
assumptions in the maBte! planning studies and indicated that present 
efficiencies are much lower than expected - no mOle than 50" on the 
average and much leElS in Salinity Control and Reclamatbn Pri)ject 
(SCARP) areas. T!1::! studies indicateLi that a quantity .)f wate:- equivalent 
t.l the amount that will bec:>me availac,le to ClOpS fr~m Tarbela Dc.m 
can bE saved in few yealS, sim:>l~ by imr.:oving and maintaining water
c.)urses. They ?oint~d out that watel'COu;:S(:; impl.)vcmenta and bdter 
management of wate:' ':>0 the farm will make more wate! available for 
plant gr.)w~h than any other sim Uad}"-r-riccd investment and will 
c:)ncurrcntly !educe the hazards ~f wa~edoggins and saUnit,. 

CSU .taU and tncil Pakistani c )op~r~LolS have t~.ted and priceci 
several alt~rn~'l'''~ ~oluti)ns to th~ p: obl.:ms .)£ bases in th~ wat£lr
C\lurses, havc: Gtuciicci th;,:; financial and ~c.lnomic implicatii)n. ~l their 
results anl~ ,cc.Jmm~ndatbns and ha,,~ acdrc3sed th(: vital &.lcial, 
legal . .)pel'atbnal and inatilL;tbnal fact.lrs that are intimately related 
t~ l~sses in th..:: w<:!.~~.rCOU1SC c.)mman.j a:.::a. 

ThlO!se CSU :::tl!die~ f.Jlm the basis ~Ol' i:he waterc.)uue imp',;.Jvement. 
Pl'op.)scd in this I: ~ .:lject. The mcj ~i' ~deptive 1 e.cal ch, was done .In 
i:he Mona Pr'.:lj~c •• wr.~re .:.els.Jnnc:1 an:-: facilii:ies were available. H.lw
ever, thlou!:~hou~ ~hc Funjab and Sin,~:. [u~th~! CSU studies and the 
Pr~cislon Land L;.:vc.ling Project, indic~tc that the technobgy can be 
leplicnted dRew'}:,!l.:! with mln:)r CldaFtiv.:. df..HtS. This io bec:luGt: 
thro~gh.)ut P"kis~an, wate1 management ::r<1cticc' within the water
course c.)mm2.nd 2.1 ~as f.)lIJw the sam~ b:lsic clelign plinciple. ~hat 
have changed little .)va th", palt century. This r-r~ject will provide 
for the rec.)ns~ructio.1.)f eal~h wate::C;)UI'SCS usinC the inexpensive. 
lab.lr-intensivc tec;1dqul:s n:)w bdna fidcl-te.ted. In some in.tanc:! •• 
c~ncIete, b: ick or .)~her nard matcri:lilining .:If hlgh-capaclty water
coulles .)r .)f i:hose on sandy '.lil may be ncceu&Jy. The choice will 
depend .:In the 8f'ecific .ite conditionG and the plelerencel of the 
farmers cancerned. It i. expect~d. ho .... ever. at l •• ,t in the lirlt three 
yeall, (the approximate dUHHion of the fir-It AID loan), that luch 
linina will accounc fOI 1~18 than fiv~ f'.::-cen~ (5 ") ;d total watelC.)\lroe 
lenath. There a::e no phYlic<l1 c;)ns~rair.tG in achieving the tachnolo:;;iC:1 
to be " •• d in thi~ poject (see Annex B. Exhibit 1 br a de&ailetl di.cu •• ioa'. 

http:Pr.kis.an
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z. Prechion Land Levelin, 

Leveling of farm field. to a precise degree i. e •• ential f\)r the 
efficient application of farm water by gravity method.. The technology 
for precision land leveling hal all:> been exten.ively te.ted in Faki.tan. 
The tractol-drawn soil sClaper wa. used wiciely in an AID-financed 
project in Turkey and has been adapted to f akistani condition. by 
an AID agricultural eneineer working with local manufacturers, Teams 
from SCS hay. taught the techniques of precision land leveling to 
Pakistani agricultural enginee rI, technicians, contractor. and farmers 
and have field-tested the technique. in the Frovinces .:If Punjab and Sind. 
SCS will begin a similar program iiA the North West Frontier F rovince 
in FY 77. The technology involved in pl'ecisi:>n land leveling i •• imple, 
replicable and within the capabilitie. of host country per.:mnel, when 
properly trained and given proper tools and equipment t:> work with. See 
Annex B, Exhibit I, for mOle detailed discussion). 

3. Im.proved Crop and Water Management Practice. 

Farme rs commonly have low irrieation efficlenc ie. and low yield •• 
U the amount and timings of wate 1 available and the amount and timing. 
of water n •• d.d by alt8mati·.~'\ crop. are both known, the farmer'. croppln. 
pattern can be designed to :>ptimize his prociuction ,:)0 his fixed water 
supply. This project will train extension personnel t:> aui.t farmel'l 
in making measurements and calculations necessalY to delign optimal 
cropping patterns. 

Extension workers will provide guidance to farme18 :)0 various 
cultural practices which, if ad;,pted, will rc5ult in significant increase 
in yield per acre and pcr unit ;,f water. Illustratively, in recent 
experiments carried out at M.:Ina, stands and yields of summel crops 
were m.:lle than doubl.:!d by planting in b~dc and using adjacent furrows 
to wet seed beds by capillarity and to provid~ surface drainage of excess 
mons:>on precipitation. Under this project, ext£:nsion trainee. to be 
assigneJ to field teams will each personally go through the various Itep' 
involved in preparation of seed beds. planting, irrlgating, pe.t control 
and measuring results to give them experience and confldence in helping 
farmers improve their cultural practices. (See Part IV, Implementation-" 
Arrangements (lnd the Detailed Social Analysis contimed in Annex B, 
Exhibit 3). 

4. Environmental Cons ide rations 

JRe of the objectives of this pilot proj~ct is to find way. to rever.e 
the effects on the environment of decades of Foor management of the 
irrigation system of Pakistan, particularly in the watercour.e command 
area. under the direct contr:>l of the fann~r8. Poor managemed ha. 
re.ulted in extensive waterbgging and .alinity which annually malte 
thou.and. of acrea of land unfit !or cultivation. The SCARP project. 
of the G03vernment ar~ d-:8igned to cor~ect tha problem Oil the macro-
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level after it has occul1"~d. This Pl'OjCCt will lE'duce the wat~rc.)ur:;L 
leepage and l.>caH.~~ed overirrigati:Jn, which ale the p1imary cause 
"f the water IJeging and salinity, by impl'ov(;:mentt at the farme I' s 
level. It will also pClmit more dfective use of the "atiQn's wate r 
resou.tccs for agricultural production. 

Better wate: management techniques will retaTd the late :>f 
rise in the wate! table, 01 even corr,ple::ely al rest it. It is estimated 
by CSU that implovine watelC:>UIses will reduce bss fl Jm seepage 
ar:d spillaga, averasing about 50 perccr.t, to less than 25 pClcent, and 
will eliminate C10~ ciamage due i:;) seepa3'; 2.djacent to these wa~~I 
courses. With precicion land levelii.1e;, the farmer sh:>uld achieve 
better application efficiencies on hie: iidcis. Frequentl y, two to three 
times the ~equin::c amount of watt:!" io al--plied to fields bec~use .If 
unevennCSG. Th,; ..;XC· ss water seefic inLo ih(;; wat~r table thus hastening 
the advent .)f wat:';l"i.>:::'Cinl and salini.:y. 

In the wai:erloc..;-::·l.; alcas, watel' ci:anc~8 Qn the surface until it 
evaporates. Ponded watel sale idc:z.l b. c.:i:ing places f.or malal ia 
mosquit.)es. Reducll1!3 bll!t:ding aIL: •• e should reduce the incidence 
of malalia in the v:'.la2,t:s ;)f the wate:"'COUlse command areas. 

There are n::l ac',_ TSL' en'.'lr.)nm;;n.:al ~ffects from the project. 
The p.ossible ali.crnati\'(s to the project would im'.)l\'(. diff(·· .::-.t c;)m
binatiQns of exp~r~d i"UJ C S .10 watE; rc..Ju 1 cc imOI Qv(.ment and precisi.>n 
land leveling, Envl.onmemal benefits would accuTC in any ':(I~e. 

The altelnative oi Joil'~ I!.)thin::,. h.Jwevc~, le unacceptable because 
it w.>uld mean :l con~inuin!~ dl:31a,-:atiQn of .he cnvir.Jnment. (Se~ 

Annex C f,:>~ a mo .. ~ detailed envil'onmen:~al assessment). 

5. Technical L'csii:n and C,)sts 

a. The t.::chl"ical elements ;)f .he p~Oj(;Cl alt~ summarized below: 

(1) Watercourse Imerovem~ntl 

It is pi of;)Se::i ~o impr..Jvc 390 wate: cou ,ses in the first three 
yealS Ji the pl.Jject n!ld 1, ~:>o watercOU1Z(:S in fiv..:. yeau. In gen~lal, 
the wat~rcJu]'ses, which have different crose- s~cti.Jnl c~pending ;)n 
quantity .)f water call ied and natural slot-:l: .>f the ground, will be 
leCQnstruct~c, &c c:>m,.ac(€.d ealthen c'li~ch('6 with a Pl:»Pf:l' Ibpe and 
alignment. Th~ comple~.~d ditch will hav~ ai: least lix inches :»f fr~e 
board. The ban!~:; will b:: at leaGt 12 inc~es wide at the top and will 
have side s~ -,~s that will be stable under c:xis~ins cllnditillft.. Con~rol 

structurel will be buil t at junctionl, usinS bricks, ma'~ftly, concrete 
pipes, slide gates ~::. other meth.>ds ~hat are sui.table f\)f the pal·ticular 
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watercourse. These improvements are estimated to co.t R •• 19,000 per 
watercourse. (For purposes of computation of the illustrative FAR 
amounts in Table 4 of Annex B, Exhibit 2, Rs. 16,000 has been used: 80 
.tructures costing Rs. lllO each). About fivcc' percent of total watercourse 
length is expected to rcquire concrete, brick or other hard material linin(( 
at an estimated cost of Rs. 30 per foot. 

The prorated costs of extension and ma Olagzment allocated to each 
improved watercourse will decline as the number of improved watercourses 
increases. See Annex B, Exhibit 2, Table 3. 

(2) Precision Land Leveling 

Fidds will be leveled with a variation of not more than plus or minus 
three centimeters. It is estimated that on the average about 200 cubic 
metelll :J. earth per acre will be moved at a cost of Rs. 3 per cubic meter, 
or about Rs. 600 per ac re. Acreage to be leveled within watercOUl'se 
commands will average 150 acres per command; about 133 additional acres 
per watercourse is expected to be leveled on land nearby but ouUide the 
watercourse command area. 

b. Summary of Costs 

1. Team in Field 

2. W i-ltercourses Improved 

3. Precisely Leveled Acres 

4. Watercourse Improvements Rs. 

Structures & Installation 
Concrete Lining 
Labor of Farmers 
Extension & Management!.! 

5. Precision Land Leveling Rs. 

Cost of Leveling / 
Extension & Management! 

6. Total Cost Rs. 

Three Years 
78 

.3~0 

110,370 

31,784,000 

( 7,040,000) 
( 9,360,000) 
( -1,680,000) 
(10,704,000) 

87£565£00U 

(66,222,000) 
(21,343, 000) 

119,349,000 

Five Year. 
300 

1, SOO 

424,500 

Rs. lIS, 536, 000 

(27,075,000) 
(36,000,000, 
(18, 000, 000, 
(34,461, 000, 

Rs. 323,417,000 

(254,700,000) 
( 68,717,000)' . 

RI. 438, 9S3, 000'. 

(Fol' detailed cost breakdown see Table 3 , Annex B, Exhibit 2) 

1/ These costs, which together equal the total of "Provincial Cverhead" and 
"Direct Team Costs" in Table l Annex a, Exhibit 2, have for thil purpo.e 
been divided one third for watercourse improvement and two-third. for 
precision land leveling; in fact, a good deal of the COIU .hould be related 
to the third element of the project: Improved crop and water maulament. 
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These cost estirr:ates include contingency factors but not separate, 
identifiable allowances fo:.,' inflation. Because rates of inflation for 
labllr inhmsivc :rural projects have not c.;cn f'r~'cisc1y dekrmillL'u, th. 
G·:w. l'l11l1i..!nl has l;l'd":lr.::d not to include an 2.llowcncc; f,ll" il1ilati.Jn in 
its budgd approv2.1 documL'nt but ~~8 agreed to take care .Jf ;nc n.'il ::;L'c1 

coats due a:.:> infladoll in its annual bud~eto. Since all p oject cosl ~ 
will bt:: in local CUI nmcy al'd the Fixed Amount Rdmbllrsllment m.;[hoc 
will b{. USt:d, AID' G contribution to th.:: total project will be contr.:>llin[, 
1£ the B.:>rr':>w'~l do~s not incn:asc itG contribution to ke.:p up with c03t 

escalation, thele will be a lcductior.. in the number of subprlljecto 
financed with AID r~SOUlC\';S. 

6. Analysis 

The technical d~sign )f the pr~jecL is re.a8~nab1e and the cost 
(;;(,timate is 1 ~aoonab1y firm. B(;l1dits c:.nd C\.lsts have been computed 
for this water-nJat~d pl·.Jject. T~ avoio the problems aosociaced with 
the selection :>f appop iate discount rates for Benefit-CoJst analysis, 
the internal economic rat~ oJf l'ctuln (IP.R) has been w:)Iked ~ut (see 
section .)n Economic Analysio below and Annex B, Exhibit 7). 

F:H the project as planned and aEIGUmin:; the full value Ilf th~ 
benefits, the: IRR is 4S%. Even if the: r~te of achievement is reduced 
to 50'/0 .)f [he ta 1 L;ct'-"ci output~ and th~ vulue of bllnefits is reduced by 
ZO%, the IRR is Z310. 

The Pl'ojcct is technically and economically sound and meeto the 
requirements of FAA Section 611(a) and (b). 
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B. Financial Analylis and Plan 

1. Financial Rat~ of Return 

In the Economic Analysis section which follows in Part IU, D. 
the internal rates of return for the project are computed on alternative 
bales. The returns of the project are substantial even when very 
conservative assumptions are applied. 

From a financial stan.:ipoint, farmers can be expected to realize an 
increase in income if the project yields the relults in improved crop and 
water management as p:anned. It has been noted elsewhere that five -fold 
increases in crop production are believed achievable if watercourses are 
irr.proved, land is precisely leveled and sound cultural practices. are adopted 
by the participating farmers. 

Ma king the project especially attrative to farmers, besides the 
favorable r~turns, are the cost-sharing measures included in project plans, 
to encourage broad farmer participation. For watercourse improvement, 
the costs of engineering, concrete diversion structures and concrete lining 
will be met by the project rather than the farmers. In precision land 
leveling, the costs of preci.ely leveling the first five acrel of land will 
be shared 50 -50 by the farmer and the project. 

2. Project Financing 

The costs of the project will be met by a combination of 
Government of Pakistan, farmer and AID loan finanCing. 

a. Governn ent of Pakistan 

As setforfl in Table 3, Annex B, Exhibit Z, the Government 
will provide RI. 38~ JDillioD (before AID reimbureecaDt, OVeT the' . 
five years of which Rs. 268 million will be regular budget COIU 
and Rs. IH IT: illion in c re~jt, This i. believed within Governmen~ 
funding capabilities. After AID FAR reimbursement, the net 
Government contribution will be Rs. 160 million ($16.2 million), 

b. Farmers 

The farmers' contribution to the project will be Rio 56 million, 
of which Rs, 18 million will be provided as labor on watercour.e 
improven:ent and Rs, 38 million in ~a8h downp.:tyment. for 
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p~eci8ion land leveling. The labor ~ontribution, on an average 
watercourse of 16,000 ft., is assumed to be about 25 eight hour 
days, with 40 ,farmers on a watercourse and each worker's time 
being valued at Rs. 1.5 per hour. The work time donated by each 
farmer is believed within reason, farmers in XSU tests having 
devoted greater amounts of time to such activity. 

The cash contribution involved in an illustrative ten acre 
case is assumed to amount to Rs. 1,125 for leveling work, and 
bank credit the remaining Rs. 3,315 (15 percent of the farmer's 
share). Such amounts are believed within farmers' cash ganerating 
and credit-qualifying and repayment capabilities •. Bank credit 
is disoussed in Part IV.B.4. 

c. AID Loan 

The first loan, recommended herein, will be for $1.5 mii~~~ 
disbursed over three and a fraction years, (using planning ass~~tionl) 
and followed by a second loan of $15 million in FY 1978. ' 

The 10a~ will be disbur&ed using the FAR method but a series of 
advance payments will be made to, the Borrower to ease mobilization 
of Field Teams. More detail on disbursement is contained in Pa~t 
IV.B.7. 

The FAR payments will be associated with non-administrative 
costs of the Government: concrete Itructures, lining and engineering, 
for watercourses (AID will reimburse 100 percent of these cost 
elements) and precision land leveling earth-moving costs (15 percent 
of these will be financed by AID). 

As set forth in the Ex~.ibit 2 tables, the AID loans will finance 
60 percent of the project's costs 1n the first three years and 52 
percent of tte total of the five year effort. The provision of 
Section 110(a) ere expected to be more than met. 

3. Project Budget 

A project budget, reflecting Government, farmer and AID 
contributions appears in Table 3, Annex B,Exhibit 2. In eu.mary, it 
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show. for the five yean: 
Million RI. (Million $.) 

GOP, net of AID 
reim bursement. 160 l6.Z 

Farmers 56 5.7 

AID Loans 223 Z2.5 

Total: Rs.439 ( $44.4 » 

The projections of Table Z are· based upon rates of implemen
tation which have been discuslled with the Government of Pakistan. Many 
assumptions have been made with respect to farmer acceptance, aver'lge 
size of farms, p ace of work and commencement of provincial operationll. 
Actual experience as the project proceed. may indicate that the project 
will be implemented at a faster or slower rate than the plan IIhown. 

4. Financial Viability - Summary 

Financial returns to farmers. as a result of the project, are 
very favorable. Cost estimates have been prepared in detail for all cost 
elements and are reasonably firm. Funding, in the amounts shown. from 
non-AID sources is within the sources capabilities and is reasonably 
assured for a pilot project of this kind. 

Financial mechanisms to carry out the project - cost-sharing. 
bank credit. AID's FAR system - are judged feasible. 
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c. Soc ial .A naly.is 

1. Background 

A detailed analysis of the social setting of the proj~ct and (he 
project's suitability for Pakistan's ;.ul"al area. i. contained in 

.A nnex .5, E."hibit 3. 

Z. Village Social Structure and Cooperation 

A typical village in Pakistan in comr-oDed of farm and non-farm 
househ;>lds. The number of such households generally ranges 
between 100 to Z50. Farming bou.ehold. account for approximately 
64 percent of these, whereas the balance is compl'ised of farm 
lab:ncrs, altisans, shopkeepers, and others. 

In irrigated r::gions of Pakist~n, the social structure has identi
fiable leadership patterns. The primary allegiance group is the 
family, then the brotherhood kinship system, followed by caste or 
tribe. 111 most irrigated regions of the Sind, Punjab, and Northwest 
Fr.:Jntier, the Numbeld~;., a gllvcrnnlcnt appoint~d village leader, 
along with respected h.:adcrs of brotherhood kinship groups, have 
definite l.:ade rship lolt!s and hav::: influence in community decision 
making. Th\~s~ l'::<ld~rs can usuall)' b~ identified by tht! siz~ of 
Lheir f<lrm holdings hut often r\'tin'Ct civil 01 military off.icials and 
religiOUS lead~rs "Iso have much :-:O\\,~l and influence. 

Interviews with falmers indicc:.t~ that thes,,- leaders, and the 
village numberdars {:xert substantial influence in the settlement 
of disputes over water use, as well as in other is.ues important 
to the community. 

Patterns of social cleavage exist in F~kistani villages and 
occasional conflict. arise conc~rning land owneuhip, water stealing, 
theft, issues related to women and oth{:r questions. 

Th~re a::... dao cidinite pattern!> of cooperation for collective 
good, as Sio:~n in tht: establishment and m2.int.::~ncc of mosques, 
schools, thu employment of a villuiSe warchman (chowkidar) to 
assist the Numbcrd~r., and other ~ctivitie.. There are definit{: 
arrangernent3 for these tasks and syst(.ms of locial pressure exiat 
for gaining compliance from community members. 
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3. Social Conlequencel and Benefit Incidence 

The On·Farm Water Management project is expected to have 
beneficial effects on all groups in a village: farming households, 
including the women in thele households (see Annex B, Exhibit 4'; 
landless farm laborers: artisans; Ihopkeepers; and others. 

The economic and financial returnl of the project will largely, 
or most rJrectly, accrue to land.orring cultivators, although tenant 
farmers- and other farm laborers- wUl alBo gain by 

a. increaled cropping intensity 
b. increased crop productivity 
c. increaled employment for family labor 

This project will focus on the average-Ibe or Imaller farmer. 
For land leveling, the project will provide up to 50 percent of the 
costs for the first five acres for any farmer. In addition, farmerl 
will have access to credit through baus to help finance part of their 
share of the costa. Special efforts will be made to insure the 1I1"all 
farmer (average size in the area or Imalled will have equal acces s 
to credit as doee the larger farmer (above average size in the arl:a,. 
In watercourse selection, small farmers will aleo be given preference. 
In order to insure dietribution of benefite to small farmers, thOle 
watercourse command area.s to be improved will be selected where at 
least 75 percent of the total number of farms in a watercourse 
command area are 25 acres or less in lize. Thil would rule out 
watercourse command areal where there are only a few large land 
holders. 

11 For a discussion of tenant farmers' benefits. see Part IV. 
Section B. 3. 

21 While this project dealA primarily with farmers, it will also have 
significant impact on the landle3s laboren who are often able to 
obtain employment for only part of the year. Watercourle 

improverr.ent will be scheduled primarily in thele lealonl when 
these extremely poor people need employment. Enumeration by 
CSU - Mona staff of workera in the firat pilot watercourle 
improvement project Ihowed that mOlt of them were landlell 
laborerl. Identifying manual improvement and maintenance of 
watercoursel as a good invelltment for farmerl will provide a 
continuing source of employment for the.e landle •• labore ... 
during period. when their lervicel are not otherwile needed. 
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4. Spread Effects - Diffusion 

The reasons why farmers have not given rr.ore attention to 
cleaning and maintenance of their watercourses and to precision 
land leveling are several: a lack of knowledge of the magnitude of 
water losses; relatively few incentives and assistance provided by 
the Irrigation and Agriculture Department.; ip,norance of the 
technology required to reduce many types of losses; and an absence 
of government attempts to organize farmers for the required 
improverr.ents. 

There is much evidence to support the view that a.rmer, will 
respond positively to the program. First, farmers in the irrigated 
regions have responded to the high yielding grain varieties and the 
use of fertilizer. Secondly, private farmers have installed over 
127,000 tubewells to supplement their short canal supplies. 
Thirdly, over 70 percent of farmers interviewed in five district" 
reported water as one of the major constraints to increasing crop 
production. Cn watercourses with no tubewells, about 85 percent 
of the farmers gave this report. Fourthly, farmers report their 
~"pected increases in cropping intensities giv~ a doubling of their 
canal water supplie s. Fifthly, where several experimental water
courses have been constructed, farmers have contributed labor 
and supplies. On one watercourse which was rehabilitated farmers 
rebuilt over 30,000 feet of earthen channds and groups of farmers who 
came to observe the work requested technical assistance. Sixth, 
the AID-as sisted precision land leveling project in Pakistan had over 
a thousand contacts with farmers in the last quarter of I <j7 5 and 
about 7;)0 made reques ts ior land leveling services. By December 
of 1775, acreage leveled had reached 1369 acres on 550 farms. 
Farmers in Pakistan have purchased about 250 soil scrapers 
produced by local fabricators. Laltly, the technologies of land 
leveling and watercourse rehabilit~tion ::ire highly visible and 
farmers easily see and understand benefits. Where experirr.ental 
watercourses havt! been improved, farmers have quickly seen the 
doubling of water supplies at the tail positions of watercOUTses. 
Where land has been leveled farmers have seen that they can 
irrigate a given area in half the time, thereby saving water. These 
visible improvements are 3.1s0 combined with a package of 
practices which will double or triple yields of most crop •• 
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5. Water Ulera' Allociations 

A requirement for farmen on a watercourse to participate in 
the program iI that they organize formally or iniorroally to requelt 
help and carry out the work. Through these organi&ationl, farmen 
will participate in the planning, implementation, and evaluation of 
all improvement activities. Specific responsibilities are: planning, 
arT'angement and supervision of labor, agreements with contractor. 
and artisans, purchase of suppliel, aSlessments of calh, arrange
ments for cooperative use of equipment, settlement of dilputes, plus 
the establishment of a routine maintenance program. 

The 00cial AnalYlis Annex discusses formal and informal organi
zations. For this pilot effort. it is likely that associations of farmers 
on watercourses will be informal and baled on existing patternl of 
organizations. However, the effectiveness of these informal 
organizations is to be carefully evaluated during the first year of the 
project. A judgement will be reached whether to continue with 
informal associations or to seek the --\evelopment of more formal 
watercourse entities. Testing of several models of formal water 
user organizations under both the Cooperative Act a.nd the Companies 
Act will be carried out as a research effort under the project. 

(The impact of the project on population growth and the project'l 
rdationship to the role of women are discussed in Annex B, 
Exhibits 4 and 5. ) 
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D. Economic Analysis 

1. Project Ec onol~Jic Analysis 

a. Introduction 

The econolT'ic justification for this proposed project and for the 
supporting U. S. loan rests upon four rr.ajor bases. 

First the priority position of agriculture in Pakistan's development 
plans, particularly over the next five years covered in the Draft Fifth 
Five Year Plan 1977-81, recently m3de available to the Aid to 
Pakistan Consortium, of which the U. S. is a member. Within the 
agricultural sector, water is a major constraint to increased 
producti vity a nd output. 

Second, the income redistribution impact of the proposed project, 
which will disproportionally favor the low income farmers in the 
irrigated areas. 

Third, the high rate of return to Pakistan's economy from the 
resources us~d to implement and maintain this project, which compare 
f<:.vorably with those from alternative uses of the resources required. 

Fourth, the supporting loan is essential because Pakistan's economy 
cannot concur rently implament this project and other activities 
essential to the achievement of the tar.gets of its developrrent programs 
without external assistance. 

b. Developrr.ent Priority of the Project 

Widespread use of HYV, fertilizer, and tubewell irr~gation have 
greatly in'proved agricultural productivity in Pakistan. Further 
two to five fold improvement is possible through effective on-farm 
water mz::.nagerr.ent. A.1. D. sponsored research efforts, though 
limited in geographic c0vel'age, have arr>ply demonstrated that 
control of delivery losses, precision land leveling of fields, and 
improved crop and water -use practices not only have high economic 
pay-offs but also offer real possibilities for divl',"se farm groups, 
including low income farmers to profitably participate in agricultural 
model'nisation. This pilot project, building l!pon these A, I. D. 
assisted research efforts, will test the groundwork for a still larger 
scale replication. 

This is directly in line with the priorities of the Draft Plan, 
which expects "Value added in agriculture wHI grow at a rate 
(over the five years) of 6.5 percent and will contribute 
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23 percent of the increase in Gross Domestic Product (CiDP) .. , .. 
The incr,~ase in irrigation water from Tarbcla Dam; doubling of 
fertilizer usej and enhanced _\c;e of improved seed vari~ties. etc .• will 
account for this inc rease. Thl.c; project will increase irrigation water 
availabilities, as well as add to its more effective use. The Government's 
1976 -77 Memorandum for the Pakistan Consortium states" .... 
efforts will be simultaneously made to bring about bclbic improvements 
in agricultural organization and support services ...• seed industry. 
water management, and agricultural credit. " 

c. Income Redistribution 

Income redistribution is also identified in the Draft Five Year Plan 
as a major objective. While not excluding the larger farmer, this project 
will focus on the average and smaller farmer. The project will provide up 
to 50 percent of the costs of precision land leveling for the first five acres 
of any farmer's land in the project areas. In addition, farmers wilt have 
accl';!ss to credit through Agricultural D~velopment Bank (ADB), commercial 
and possibly cooperative banks, to help finance part of their shart:: of the 
cnst~. Sp~cial efforts will be made to insure the smaller farmer will have 
equal access tn credit. In the selection of watercourses and therefore of 
project areas, small fa rmers will be gi ven positive preference. These 
watercourses command areas to be improved will be selected from thoBe 
where at least 75 percent of the farmers have holdings of 25 acres or less. 
This will completely rulE; out for watercourse improvtHTlent cor.-:mand 
areas dominated by a few large land holders. 

Perhaps rr,ost irrportantly, the project's impact upon the farmers on 
a given watercourse will be greatest for those at the tail, who are nearly 
always those with the lowest farm income. The income differential between 
farms of compa:'able size, but alternatively located near the head or the 
tail of the same watercourse, is currp.ntly estimated to lie in the range of 
26 to 38 percent. The water savingl::i projected in the project areas will 
narrow thi3 to only 8 - 10 percent. 

d -. . R f R 1/ . ~onomlC ate 0 eturn-

The economic analysis of this project is developed around 
five typical watercourse environments. Three technologies~ (1) earth 
reconstru:::tion with concrete junctions and diversion structures; 
(2) lining with soil cement blocks; an~ (3) conc rete lining, (already field 
tested by the Colorado State University tean~ in Pakistan) are expected to be 
used. The pararreters describing typical watercourses and those D-plWement 

1/ The basis for the calculations in thill section is set forth in Annex B. 
Exhibit 7. 
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technologies are shown below: 

With tuhl'W,'1l 
WatercOUTS(' TY(l(' P\.lmpill~ 1/ 

(SCA.l.P eliOt'a::) 

Case I Case 11 Case III Case IV Case V 

II ~ 

Duty (Acres/ds) 350 350 265 150 150 

Command Area (Acres) 400 700 530 550 550 

Annual Water Supply 
(Acre/Feet) SOO 1400 1400 2076 1693 

Annual Losses: 
Spillage (oAF) 120 258 ~58 4S2 364 
S~epage (AF) SO 161- 162 292 224 
Total (AF) 200 420 4~O 774 5S8 

A nnual Savings of Irri-
~ation Water: 

Ea'dh reconstructed 
with concrete 
structures (AF) 90 IS9 1?9 232 176 

Lining with soil cement 
blocks (AF) 89 187 18i 346 262 

Concrete Lining (AF) 94 199 199 366 277 

The water laved has been assigned its ~carcity value as ascertained 
in recent studies, particularly one that models Pc:..!dstani farming system •• 
Assuming various ,:.ater delivery and application efficiencies, various 
levels of capital cons traints on farmers, and a steady improvement in 
farrr.ers use of available technology (improved extension is built 
into the project), wc::.ter saved in the non-SCAitP watercourses 
is valued at \.~6. 22 p.:r acre inch on unleveled fields. In the 
SCAJ.P cases an acre inch. of water saved is valued at RI. 13/-. 

Y Salinity Control and :tcc1amation Project (SCA ~lP) watercourses 
utilize tubewells. 

Y Tubewell (supplementing main canal discharge into the watercoll :se) 
operated at 65 percent of capacity. 

~ Tubewell operated at 40 percent of capacity. 
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l"hl' t:0' ...:fit:; of prec~sion Innd LvdiIJ.'. ",Ul'ibutable 
to!>etter Bermination, reduced fel tilizer lOll throu.h 
leaching, increaled tillable acreage, and lower deUvery 
101llel, are esdmated al in the Ib at year and in each 
of th~ subsequent years. 

The benefit/cost analysis combined these watercourse 
on a consel'vative weighted ballis. 

In calculating the economic costs of the project, all the 
financial costll (aa shown in the financial Section. (W. B) of ' this 
paper) were included. In addition, resources that will be 
used in conn~ction with this pl'ojeci:, but which are not 
charged to die financial cost of the ~lroject, were added to 
the costs for the purpo8e .)f the economic benefit/colt analysia. 
No inputs were shad~w pricecl, all were valued at their 197' 
mal'ket prices. The real resource costs added included 
certain technical assistance inputs, the maintenance of preci.ai.on 
leveled fieldD and improved watercourses, repetition of the 
earthen watercourse improvement work, and the continuance 
of the specialized, more intensive ex~ension effort in project 
areas after watel" management teams have moved on to other 
areas, ev~n after the five year project term • 

.)a these ba sos, the inta rna! economic rate of return from 
the project is rlesented below, together with itt lensitivity 
to changes in certain critical ,)roject assumptions. 

Internal Economic Rates .)f Return 

A. Base Case (Project as 
planned) : 

5 year replacement 
oJf ea:;, th channel 45% 39~ 33'10 

7 year 1 eplacement 
of earth channel ~5'/o 39'~ 33'10 

B. Rate of achievementt 
reduced i;o: 

'0% of targets 43-/0 37% 31 '(. 
80% of targetl (2-/;' 36~ 3')% 
5010 of i:cugetl 3310 Z8~ Zl-h 

C. Water savings reduced 
to 500/0 26"- Z2~ 19" 
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e. Rcsourc~ Constraint 

A fourth maj or justification fOl' this loan is that despltt' 
the high anticipated lcturns from th~ PIOjCCt, it is beyond 
the capacity of the Government of F2.kist~n :llone to financ:.: 
comF-letdy with.JUt foregoing otht:~ high leturn, high priolity 
projects or cXl)cnJi\,ulI:!S. (Thl: alternativIC expt?nditurcs 
include some fl'om which a high rctul-n is anticipated becc:use 
they ar~ .::ssential to complete and b'';Cin f,C:.nt:: rating benefits 
hom projects ah'e"dy underway :!v.:n though the overall 
p~oject benefit;cost latios will ':J-= 1.:ss than ir::»m this project). 
A model prescntl-o in the World Bank's Niarch 1, 1976 report 
to the A id to Pakistan C ,:msortium: Pakistan: Recent T rends and 
Development ::;"!OSrects (Report H lJ23 - PAK), lndicated that 
about 37 percent ,:)f fixed investm8nt ;;xpenditul'es fas shown 
in the Govcrnment of f'akistan's Draft Flve Y~ar 1977-81 
Development :213011) in the next fiVe years will have to be financed 
from external I~SOUlces. This model assumt.d significant 
improvements ill the rate of growth of output. production, exports. 
and savings. and if these assumed impr ovemcnts do not materialize. 
the need ior for~ien resources will be even greater. This project 
will mak~ a si::;nif.icant contribution to improved output in agriculture. 
the most importanL l'eSOUICI;! of valui..' acaed for r akistan's economy. 

Most of the im~'Iovemcnts 2.nd tht: resulting increases will 
have to com.::(in i.he wor4eof the World Fank repolt) " ..... largdy 
from a~ricultul\:.' during the firs~ five years (oJi the decade: covered 
by tile model)". This loan prOjEct will dilectly incr.:as.;; productivity 
and output in this Cl ilical sector. 

The Govl~rnmcnt has taken 2.. numb.; r of st-=:ps to accel~ ::-ate 
exports and (;omestic reSOUl'C':: mobilization .:lver the last yeal. 
some in th..:: lz.::;~ fcw months. It ha!; inc reas<:d th~· profitability 
and self-financing capacity of pL~blic uLilities and nationalized indUS
tries by inclcz.sing ~xices and climinaling subsioicsto consumers 
of theil output and services. !t has announct:d new agricultural 
support price [,:olicies and other me8SU:' es to increase farmel 
incentives ~o invest in f~Jtilizel. high yield varieties and other 
inputs. I~ has announced .he ~nd of ce l'tain expol t limitations. 
ar.d lib~rali::.cd~he distl ibution of f::.rtilizer. and imploved the 
distribution system for fertilizel. certUicd !i~l:d. and other farm 
inputs. !t l3 continuing to implovt:; the rural credit system. and 
making la I ef. c :.:~d it allocations ~o the fa I m sector. The se self
hclp measu!'~s z'lt:,; I::ss~ntial. but they can only reduce. not 
diminat.:;; th<.. nc.::ci fOl continued I.n ci3n aid. 



-26-

2. ~stan's Ec,:momic Performance and Repayment Capacity 

a. Pa!:istan's Gene ral Economic Pe rformance: 

Durin:-. fiscal year 197~, Pakistan continued to suffer flom 
the impact of the worldwide j eccssion. But its performance, 
while fallin2 short of the tareel:s set in the Govelnment's 
annul planning and budgetalY C.):t"' lcise, considerably impl'oved 
over the ~)l'evious year. 

Aericultural productic.n led the increase in output and 
income, pacec.! by a lemarka!Jle increa"!e in wheat pt'oduction, to 
over 0.0 million tons by .JffLcial estimates. The target of 
8.4 million ~ons may even have been met, delPite the delay 
f~r the second successive yea:: in the availability of irrieation 
water from Tarbela dam. Good weather conditions offset much 
of this cH'oblcm, and permittec~ reaching of the productioil targets 
for su[;arcane and a sizeable increase in rice output. Liberali
zation ;)f fe! tilize r distribution accompanied (and Ie. rgely made 
possible) by adequate in-councl'y fertilizer suppliel, progress 
towalCl achievement I.lf a better balance between pholphatic 
and nij;ro~en fertilizel" use, continuing initiativel in the 
provision of farm credit, the initiation of a price support 
policy, and movement toward a ratio between farm input and 
output ~hat will enhance farmer production and investment 
incentivcr- all contributed to this result. These actions wel'e 
all part 0 .. ~h(; P •• 1. D.-assisted Alricultural Inputs Fr.Jject. 
With Wc,rld &nk ~ssistance,a new, more effective system for the 
distributioii. of certified see.Js is being installed. Recently, the 
Government has announced ~hat the farm price support program 
will be extended to cotton, maize, and certain vegetables. 
An oilseed aUF-F-0rt program, aimed directly at utilizing Pakistan's 
comparative advantage t.:> substitute uomestic production for 
impoj:ts of edible oil is Unclel" intensive discussion in the Govern
ment. 

Large scale industrial production continued to lag, lalgely 
because of the general tec;!ssion and consequent decline in 
the demanc. flon yarn and .)ther i.extile prJducls. Private 
investment in industry has been minimal. except for a few 
Governmeni; joint ventures, and some expansion of existing 
foreign pdvate investment. There is evidence that private 
investment in nor.-industrial Gectors (tourism). in small 
scale industry and particularly in con.truction wa •• izeable 
and still ~~rowing. 

Domestic savings rates improved aomewhat, although they 
are still estimated to have reached only about 8." percent of GDP. 
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(This compares with approximately 17.4 percent in the tl. s. ). 
Inflation abated considerably under the influence of better food, 
grain availabilities, sharply reduced import price increa.es, 
and the holding of credit expansion pretty much within IMF 
cr~dit ceiling, although no standby agreement was in force 
during most of the year. 

Pakistan'!I public savings performance should increase 
markedly in fiscal year 1977 and throughout the five year plan 
period, due to steps initiated earlier. The government cou
rageously increased issue prices for wheat, edible oil petro
leum products and other consumer items, despite significant 
political reaction. To place nationalized industries and 
utilities on a more business like basis, able to finance more 
of their own needed expans ion their rates and prices were 
increased. Income tax collection efforts were intensified. 
The heavy dependence of overall government revenues upon 
the foreign trade sector was reflected in overall government 
revenues as expo rt earnings fell below tar gets, even though 
new import duties were imposed. 

b. Balance of ?ayments and Repayment Pro!pects 

(1) Introduction 

Pakistan is .l. poor CCllllltry. It!;! ability to finance its 
development requirements is severely constrained by a shortage 
of resources, (one of the important justifications for this pro
posed loan) and this resource shortage is clearly reflected in 
the balance of payments. External resources, princip~lly 

foreign aid, have been financing a large proportion of Pakistan's 
development investments, but this proportion has been and should 
continue to decline. 

Eaternal Financing of Pakistan's Investments 
(Fiscal Years: % of Investments) 

Estimated 
1974/75 1975/76 

63 5Z 

Projected 
1976/77 

47 

Planned 
1976-81 

33 

This decline of foreign investment and aid as a proportion 
of development financing, however, does not imply a decline in the 
grolS value oi aid flows. Instead it is the result of • planned 
continuing increase in Pakilt&1"s savings, with the Iteady incr.ale 
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in marginal savings applied to new invectments. These 
will provide the mC!ans for Fakistan's continued development 
invcotmtmt!l, not only to assure a higher stanciard of living 
fOl:" Pakistan' 5 poo r;'.8 they benefit from the increasingly 
self Bu!;tainin~ p':oc~ss of economic growth and improved 
income distribution, but also to assure thCl repayment of the 
loan proposeJ here and Pakistan's other debt- service obli
gations. 

(2) Trade Balance 

Pakistan's balance of p~.yments he-.s been under severe 
pressure in rec~nt years. The economy'f: z}';teronal terms of 
trade have cetcriort'..ted badly. First.thcr~ was a sharp 
increase in the rrice of essential imports; r-=trobum and its 
products, fertilizer, insecticides, wheat,e:::iitle oil, and capital 
goods and raw materials. Later, altr\oll3h ~-:rices stopped their 
climb or even dropped, the prices of P2.kistan'~ exports: cotton, 
yarn, textiles, and rice dropped shar~ly. Fortunately one of 
F akiDtan's m2.jor export-factor services -- in the form of 
emigrant labol-el'S' s<!rvices (primarily to the Gulf States and 
the Middle Sast) has grown steaciily in value. There hns also 
been substantial assistance from the ''':-PEC countries, although 
much of it has b~en lending with r<.:tatively rohort repayment 
periods. 

Pakistan has maintained and broadened the liberal import 
policy it adopted (with the active support of the lMF and the 
Consortium) as part of th~ 1972 reform (including devaluation) 
of its foreign ~xchange regime. It is now considl!ring measures 
th~t will further liberalize imports, although implementation of 
the steps necescadly depends upon the continL'""" availability of 
aid. 
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Pa~i8tall.18 Balance of I-aymellts 
(U. S. $ Millions) 

(Pakistan Fiscal Year.: Jul, 1 - JWle 3().} 

FY 1975 FY 1976 F'Y 197; FY 197i3 
actuale Proj~cted 

Exports 978 1100 1320 1550 

Imports 2163 2200 2501) 2800 

Tracie balance -1185 -1100 -11.80 -1250 

Net Invisible s 69 90 66 lOS 

Debt servicing 249 419 364 468 

To be Hnaned 1365 1429 14 7 8 1610 

Aid utili'.ation 1135 1300 1250 1250 
.-

IN F and short-

J 
term borrowings 316 195 ~OO 

£rrors and 
emissions 

1 
360 

Changes in ";;::;~~·ves_93 -66 -a8 
(Negative =inc r ,~:l.5 e) 

(_,eserve Fosition) (460) (526) (4ge) 
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(3) ~epayment Prospects 

Pakistan has recently completed debt ralief agreements 
with the memb:=rs of the Con.ortium and with certain non
consortium countrie.s, that dealt particularly with the debt 
obligations effected by the 1971 partition of the country and the 
creation of Bangladesh. These arrangements have brought 
down th-;) country's debt service obligations to manageable levels. 
aecent changes in INlF regulations covering eligibility for the 
IMF Compensatory Financing facility hr.vt: l~d to intensive 
IMF.Government of Fakistan consultations about the use of certain 
other lMF facilitbs which Fakistan has not previously used. (The 
country hilS uflcd the Standby facilities and C il facility, but not the 
entir~ range of traditional and new services aV'3.ilable. ) 

There ar~ also discuBsions of additional ePEC financing, 
possibly involving guar~ntces of short t.:;:rm borrowing that will 
meet the lC\rg~ gap stil1 to be financed in FY 1978. 

In th~ longer run, Pakistan's exportCl should improve markedly. 
Import substitution investments, being mad ... in the next rev.' years, 
-plus this incren5~ in .:xport earnings combine to indicate that the 
repayment pr~)::;r2cts for this loan, if made. on A. 1. D.'s soHest terms, 
are l'ca~onabl~. 
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PART IV 

IMPLEMENTATION ARRANGEMENTS 

A. Analysis of Recipient's and AlDis Administrative Arrangements. 

1. Recipient - Nego!iating Status 

The Government of Pakistan has assigned overall coordination 
and program responsibility for the project to its Ministry of Food and 
Agriculture. The Ministry I s Agricultural Development Commissioner 
chaired the committee working with the USAID Mission in designing 
the project. The Commis sioner also coordinated provincial and 
federal government views and preparation of budget documents. The 
re.'ponsibility for project management will impose a heavy burden em 
the Ministry because of the projectls complexity, the experimental 
features and its implementation in all four provinces. The Agricultural 
Development Commissioner may require additional staff in his office to 
monitor the project day by day. 

More direct supervision of project activities will be the 
responsibility of the provincial Agriculture Departments. Provincial 
supervisory staffs are expected to be organi:z ed along the lines indIcated 
in Annex B, Exhibit 2, Table S. These staffs, under a provincial 
Project Director, will be expected to perforrr. all of the administrative, 
technical advice and support and training supervision functions necessary 
to deploy, support and mOllitor the Field Team s whkh will work directly 
with farmer organizations. (The role of the Field Teams is described 
in Part IV, B.!., below). 

GOIIernmental coordination, at the provincial level, will be the 
responsibility of each province I s Planning and Development Department. 
Coordinative functions will probably include assistance in obtaining 
other departments I approvals as may be necessa ry, as well as budget 
review and funding plan endorsements. It will be the Planning and 
Development Departments ' responsibility to coordinate project plans 
with the planning of the Irrigation Departments. which have responsibility 
for irrigation facilities from the water source to the "mogha" outlet 
point, where the purview of this project begins. 

Plans for execution of the project have been discussed by 
AID with the provinces of Punjab, Sind and Northwest Frontier 
but have not yet been discus sed in any detail with the Government 
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,,.,C Baluchistan prl)villl'.3:. The progr;ml will IIl1t b ... :~in in 
Baluchistan until July 1, 1977 and will b..: lil.lil .... o in 8COp~. 
as compared with oth .... 'r provinces !.>~causc of the snl.aU\.lr amount 
of irt'igatcd :lgricultul"c in th~ provine....:. 

Th(; Punjab provincial gov-::rnml:!nt has. in an advanced 
stage of Gov~rnm~nt approval, a budget proposal which will 
authorize impl.m10t"!tation of the IJroject over the five years. 
Punja.b will hav.:.. a provincial supervi.ory staff g;;)nerally 
followin~ the su~gec:tions made by the AID hission. The AID 
suggestions hav.3 bean accepted in p"dnciple cy the cznt\"al 
government's proj~ct plCl,nning committe;,;. 

Staffing of the Frovincial orgarizations \I·ith official'3 of 
adequat'3ly s.::nicr ,:,ank, is seen as a crucial feature (' r the 
Pl'ojcct design. Guffident budgeted resourc ~'s to COP'.; !I"sate 
these officials, ~ouir th~m with vehicl2s, vehicle fuel and the 
sUFplieo they will nc<!d, is similarly ~ss~nti(ll. 

Bvid.enc G that p1:"ovincial staffs hav:; been sar.ctioned, have 
rC'ceiv~d recomm·2nde.i bud~cted funds and that the positions are 
encumbered wLth ~ualified pe!"sonnel will bc included a£ conditiono 
p!'ec2dent to dicDurseIT'ent of AID loan funds [or each province. 
While it is anticiFated that the Punjab provincc will act in time 
to begin its portion of the project on July 1, 19/6, early decisionG 
by other Frovinc<:s would make it possible br th3se provinces to 
begin work, m:::et.hID conditions !=,r.:!ccdent and benefit from proj.Jct 
disbursem.:!nt::;, soon.::r than the July 1, 1977 starting date for these 
p-ovinces reflected in the financial tables (Ann 3X B, Exhibit 2). 
It is expected, moreover, that thl! Sind provinc.:! prog ram will begin 
at an earlier date than th:;; tabl~s .h0w although Sind planning has 
been somewhat slcvr.;r than in Punjab. Th.:. No:-thwest Frontier 
province has indicat~d to AID it wish~B to cC'ntillue an onsoin8 
precision land leveling project before joining the new program in 
1977. 

While: the proposed project is innovative, and therefore does 
not have the advantage of clear administrative ~).ecedents, knowlcdg~ 
of the activities to be undertake~ - watercourse improvement, 
precision land leveling and impJoved crop and water managemcl'lt 
technique!! - is v.id.:!sprEii.:d a~Tl~hg Pakistan's agricultural plan.ere 
and administrall'lra. Thus, the ;expectation that the propoled plans 
will be followed a.ppears reasonable. 



- 33-

z. A.I.D. 

The monitoring role hI the AID Mission w ill be a m:Jre 
difficult .lne than for projects wi:h narrower ge.)glaphic s~:>pe, 
fewer w.lrk sites and less .:xperimcntal administrative al·range· 
menta. 

There will be several aspects to th::: m,mit~)l ing. Among these 
will be: 

a. Technical Advice 

Governmental units will !:equire. from time t;') time, 
AID-provided management advice - .)n .)rganizati.lnal matters, 
training, farmel ,.Jlganizations. publicity and farmer moti
vation. and ren.:!£. reh activit ies. 

With respect t.) training. the services Jf eight U.S. Soil 
C.lnservati.ln Service advis;)rs, who have pr.)vided advice 
under the Brant Precision Land Leveling Pr.)jcct, will conttnue 
to be available until March 1978, under AID grant funding 
already F:':oGrammed. T~1e AID centrally-funded contract 
wlth the ColOl'ad'.) State U nive .. sity!1 will be called upon for 
allistance in planning .)! agricultural extension workel 
training an6 fo~ planning .)f :-'loject- related research . 

.)ther advice to Government units, as, for example, banks, 
communications media, will be pr\lvided .m an as-needec basis 
by existing AID Ml.csl.o direct hire staff in varlO\l. Miasion 
technical divisions. 

1/ The CSU resealch e.ctivlty wa~ ::.ecently evaludted by an AIDI 
Wa.hington team. The team lecommenced that a new PP be submitted. 
extending the projeci: for five yeals, with about tw.) man years per 
year devoted to l. esea l c.h on Pakistan location- spec dic technology and 
development and testing :)f methods of applying the lesearch. i. e • 

. development, testing and refinement of techn.Jlog, transfer mod~ls, 
including training ,')f pers.)nnel. Thi:j in~ut from the CSU will reiniolce 
the pr.)ject. Research carried .)ut unC:Cl the ~t\ID·supp.)rted AgricultuJal 
Re.earch Loan and PL 480 funde:::' l'eseal'ch also will be supp:utive 
of the g~a1s .)£ this p .:>)ect. 
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b. Cverall Project Monitoring 

An additional AID direct-hire agricultural engineering 
staff memher may be required to assist the present AID 
Water Resources AdvilSor. This ney. agricultural engineer 
will supervise one to four Paki.t"ni monitor inspectors, 
whose services will be obtained on a personal service, or 
engineering firm, contract basis. The SCS team may be 
needed to train these monitors. The monitors will be 
required to inspect work sites for verfication of work 
completion, in connection with the Fixed Amount Re
imbursement (FAR) methoa of disburs ing the AID loan. 
(The FAR system is dl.scussed below). 

B. Project Implementation 

1. Basic Implementation Unit - The Field Team 

The key element of plans for implementation of the 
project is the formation and deployment 0 f Water Manage
ment Teams in each province. The Teams, comprised or 
specially trained technicians, will work directly with far-. 
mers and farmer as sociationein all as pects of project 
implementation. The role of the Teams is des cribed in 
the section "Sequencing of Technical Components on 
Watercourse Command Al'"eas", below. 

Each Water 1vianagement Team will be responsible for 
the rehabilitation of a cluster of five watercours e command! 
per year, the Team's work to include the renovation and 
improvement of the watercourse and precise leveling of 
approximately 150 acres of adjoining land in each command 
area and approximately 133 acre:s of land elsewhere in the 
provincial project area. Precision land leveling will vary 
from place to place and watercourse command to command 
but on the average these amounts of work are believed 
representative and feasible for achievement by the Team 
and the involved farmer group. 
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It is planned thaI a Team will be cvmprisl'd of ten mcmbC'rs 
as follows: 

1 - Tean' Leader 
2 Watercoursc Engineers 
5 - Land Devclopn,ent Officers (LOOls) 
1 - Agricultural Officer (water Jl1anae,ement) 
1 - Field Assistant 

The training necessary to prepare Team members for their 
water management assignments is described ir. Section IV. B.5, 
below. 

The number of Field Teams in operation during the five 
year prograrr_ will increase from three in the first year, 1977, 
to 138 in 1981. A schedule of the Team deplcyment, work to be 
accomplished and costs, is shown in A,lOex B, Exhibit 2, 
Tables 1 and 3. 

Adequal.e transport will be provided for every Team to 
assure that TeaIT' members have the capability of carrying out 
their active aS5i3nn~ents with speed and precision. 

The Team composition and method of deployment 
dcscribed ab\-:>\'c represent AID's best judgen~ent of the 
professional requiren.cnts in implementing the three major 
elen- ents in the prograrr:. The project will experirr.ent with 
various corr;binations of professional skills and methods of 
deployn~ent of the Tearr s over areas of various sizes. 
Costs and benefits of alternatives will be eva.1uated, and a 
set of 3uidelines developed for staffing and staff operations 
for different sets of cun,lition encountere~ in Pakistan. Based 
on these, appropr iate changes will be made in the Jr.anner 
of operation of the pilot project. 
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z. Sequen.;ing of Technical Components in Watercourse 
Command Areas. 

The first step in providing the services to farmers -- water
course renovation, precision land leveling, and crop and water 
management advisory service -- will be the selection of a cluster 
of about five watercourses in a target area sufficiently small so 
that good logistical sl'P!lort is possible and personnel can reach 
work sites without excess difficulty. Generally, the area will have 
a radius of less than five miles. Activities of the Field Team will 
be phaqed so that work within the cluster is efficiently distributed 
among several tasks and concentrated in other activities. Water
course improvement will be on the selected watercourses, but 
precision land leveling and water use and crop management 
extension will be made available on a demand bas is to the whole 
provincial project area. 

a. Publicity 

A crucial first step will be a campaign of publicity, employing 
radio, television, simple diagrammatic printed materials, and 
instructions to field team workers, to arOl1se farmer interest 
in the project. This will begin as soon as possible with the 
assistance of r. rlio, television and Information Ministry officials. 

b. Promotional Act':vities by Field Teams 

A team leader and water management advisor will be posted 
to a selected tarr,ct area, Thcv'. ill wor!t with local extension 
service personnel and radio stations and new~'papers, providing 
them with basic information and program outlines designed to 
make farmers aware of the low delivery and application effici
encies and to disseminate general information on potential 
benefits 0 C the project. 

As interest is stimulated, direct contact with farmer 
leaders will be made by the project personnel or on site 
extension service personnel who have been given an extended 
briefing on the program. 

They will deliver, to the leader of each community in each 
watercourse command area, an outline of the watercourse 
improvement rnd precision land leveling program printed in 
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basic U duo It will E"xf'lain: 

(1) the imprl1vcnwnts tc' be' nl~dl:' <lncl hl)'" much 
water is saved, on the ilVer<lge, by such in'pt"ovc
ments, and the potential {or inc~eaoed cror 
p:·o.~uction that can be achiev:.!G following these 
irnrrovements, 

(2) the commitments and "."ork requiT."c.:J from the farme!'s, 

(3) the sr:!!'vices and structu",es provided by the ~overn
ment, 

(4) where apr.lication forms for this program can be 
obtained, how and to whom a~l=lication can be made 
fer this program, anj when the cutoff date will be 
for applications, and how selection will be mada from 
the applicants, 

(5) r-rccision land leveling ana water and crop manage
ment concepts. 

c. Application Forms 

The a -::-"Ucation '.':i11 incl'Jde (\ queDti(lnn~ire. that mQst be 
filled out, Sivin5 information ot': 

(1) nurr.ber of farmers on the watercourse and number 
of act'e:J in the command area, 

(2) time "zquil'~d to irri;;(Clte acres oC land at the heaJ, 
middle and at the tail of the wC'.tercourse, 

(3) cur"er.t cropping intensity (lact 2 scasons), 

(4) nurr,b~r oC man hours curr-;ntly SFent/yeal' in wat~t'
C0Ut'~:: cleaning an-:i maintenancc and whether the 
farme·'~s aU k'at"ticipate willin"ly. 

(5) timer; of year when fa!"merr. could invest the numbe!" 
of man hau rs required to complete the job, 

(6) s~ecific lccation of wat~rcourse and desiBnation of 
the. mosha and tubewell and sf:ecific location of 
watercourse (including an outline map Ihowing squares 
involv~d). 

http:willin.ly
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(7) precision land leveling assistancl' llC'cded. 

The Team l~ader and water management advisors, assisted as 
need~d by local extension personnel, will provide application forms, 
aCl'cpt applications and provide further information and assistance to 
farmers groups which express interest in the program. They will 
also make measurements of water 10s6, cropping intensity, check with 
patwari (local registrar) records etc. to determine the accuracy of 
information on the applications. 

d. Watercourse Command Selection 

With advice from local extension agents and in accordance with 
published criteria for selection, the Tearr. leader, his supervisor 
(Water Management Counsellor at the Divisional Headquarters - See 
Annex B, Exhibit 2, 7able-S) and the water management advisor will 
review the applications and develop a tentative priority list of water
courses for improvement. 

When there are sufficient strong applications for the improvement 
program, the supervisor will post a watercourse enginecr and field 
assistaat. to help evaluate the watercourse. 

The watercourse ~ngineer, water managen-,ent advisor, and the 
field assistant will work with the Team leader to obtain.detailed 
information, on the top t~n watercourses, required to decide which will 
be the first watercourse to be improved and the priority of the other 
watercourses. Y'.'hen this information is available the supervisor will 
join the team in making those decisions (according to Criteria for 
Selection of Watercourse Commands, section IV. B.3, below). 

e. Organization, Planning and Commitment Phase 

The selection decisions will then be reported to the farmers. A 
topographic survey will begin on the first priority watercourse commands 
and meetings will he held with water users on the top five watercourse 
commands. Each group will be asked to organize to at least the level 
of appointing an executive committee which has authority to reprcsent 
them in planning and in th~ operational decisions that will be involved. 
(Where desirable, more formal. organiz;).tion patterns designed to 
facilitate the program will be suggested). At this rr.eeting the farmers 
and the team members will go over the plan and the commitments of 
both sides and will sign an implementation agreement including the 
schedule for improverr.ent. 
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It will be stressed that if farmers fail to provide the 
committed labor on schedule. the team will move on to the next 
watercourse on the priority list. 

On the basis of this plan and signed agreement funds will 
be obligated by the Department of Agriculture for the pucca 
structures in the plan. 

f. Posting of Land Development Officers - Initiation of 
Precision Land Leveling 

If prospects are sufficiently favorable in the area. 
arrangements will be made with a bank to handle the funds, Land 
Development Officers will be posted in the cluster area and 
will begin precision leveling work on a demand basis both in 
the selected watercourse command areas and outside. 

g. Construction of Watercourses 

Team watercourse engineers will set alignment and levels 
for the farmers, who will t.emselves do all the earth moving 
and packing. When the ea':then improvements meet the design 
specifications. the pucca structures will be installed under the 
supervision of the engi!-.... ers. using labor provided by the farmers. 
The executive committee of farmers will work with the watercouhe 
engineer to plan the daily schedules and work assignments. 

h. Demonstration of '.'vater and Crop Management 

The Agricultural Officer. the Land Development Officer 
and the Field Assistant will select farms for plots to demonstrate 
the benefits of precision land leveling and a package of better-
suited cultural practices. (It is anticipated there would be on. to three adt 
demonstrations per watercourse command.) These plots will be 
laid out as soon as possible in all watercourse commands as a 
melons of quickly building creditability with farmers. The Agricultural 
Officer and the Field A.ssistant will work on all watercourses. 
teaching farmers soil-water-plant relationships. improved irrigation 
me~hods. how, when. and how much to irrisate. and encouraging 
farmers to take advantage of preciSion land leveling services. They 
will utilize the farmers' watercourse command committees •• 
teaching cells and work with farmers indivi~ually to improve their 
cultural practices. Field days. to publicize the benefits and d18cu •• 
costs with .ther farmers. will be held. 
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i. Team Moves to New Areas 

When the demand for precision land leveling and 
watercourse improvement has been met, the team will move 
its headquarters to a new location from which it can serve the 
developing needs. One Field Assistant (water management) 
will be left behind to assist farmers on a permanent basis. The 
FiWd Assistant will have been trained on the job for one year by 
the team and will continue to obtain guidance through normal 
extension channels and frequent contact with the;1 gricultural 
Officer. 

j. Continuing Technical Help 

Through the Field Assistant, contacts will be maintained with 
farmers on the completed ,&atercourse commands, to provide 
guidance on touch-up work on precisely leveled fields and water
courses improved. The Agricultural Officers (water management) 
will returI) periodically to the completed cluster area to supervise 
and guide the Field Assistant. 

k. Research, Technical Assistance and Evaluation 

A strong research evaluation and redesign component will be 
provided, with research and evaluation conducted both at national 
and provincial levels. At the provincial level, it will be largely 
the responsibility of the Department of Agriculture, with the 
assistance of the Planning and Development Departments and 
advisory aid from the CSU water management team and, until 
March 1978, the SCS teams. 

3. Beneficiaries of Project - Criteria for Selection of 
Watercou.se Command Areas 

a. Beneficiaries 

(1) The Small Farmer 

The 1972 Pakistan Census of Agriculture Ihowl the 
number and acres of farms classified according to operational 
size. According to the Census, 89 percent of the total 
number of farms are 25 acres or less (57 percent of total 
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farm area) and 68 percent of the farms are 12.4 acres or 
less (30 percent of the total farm area). In the Punjab, a 
similar relationship holds, with 65 percent of the farms 
under 12.4 acres (30 percent of total fat'm area), but in the 
Northwest Frontier the relationship is more adverse, with 
84 percent of total farms under 12.'1, acres (36 percent of 
farm area). 

This project will seek to identify the .,mall farmer as the 
Criteria. for Selection of Watercourse Command Areas (section 
3.b., below) 

The cost sharing arrangement for precision land leveling 
(government grants of 50% of the cost for up to five acres) is 
intended to promote small farmer participation in the 
program. 

Whether experience shows that small farmers are in fact 
participating - as a result of the weight given to small farms in 
the watercourse selection process or the cost sharing a.rrange
ments - will be examined in the annual evaluc.tions. 

(Z) Tenant Farmers 

Less information is available as to the extent and kinds 
of tenant farming in Pakistan. It is understood that many t::.n3nl 
farmers have a substantial degree of sec·~ .. ity in remaining on 
the land on which they farm, reflecting both actual practice 
and existing legislation aimed at assuring such secruity. 
Under- the AID precisiol' land levelinro; grant project, landlords 
have paid for land leveli:.g and tenants have shared in the 
benefits. In some circumstances, tenants also benefit from 
landowners' greater access to credit and technology. Very 
often tenants have incentive crop- sharing arrangements with 
owners. In C:1ses of this type, tenant farmers will clearly 
benefit from this project. 

(3) Other Beneficiaries 

Participation in project activities cannot fealibly be 
limited to small hrmers because farm size varies along a 
single watercourse. Farmers with larger holding. will, of 
necessity, be involved in particular areas. 
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b. Criteria for Selection of Watercourse Commands 

Almost all watercourse command areas in Pakistan are in need 
of some improvement. The pilot project activity will be limited to 
those watercourse commands with a high probability of success by 
virtue of existing or prospective organizations and potential benefits 
relative to costs while at the same time ensuring that the benefits 
will go mainly to small farmers. The screening process must bl 
done objectively if the project is to make an important and lasting 
contribution to the rural development of Pakistan. The goal of the 
criteria outlined below is to identify as closely as possible thoae 
command areas which have the most potential for a significant 
success. 

These criteria will include: 

,(1) Farmer interest - To be included in the development 
program, farmers on a watercourse command must agree to 
participate in program activities and meet specific conditions. 
If some farmers are reluctant to participate, the group will 
either try to persuade them to join the others, or propose a plan 
whereby the non-participation of the farmers will not be a 
problem. Farmers will have to select their own leaders, 
agree to support decisions of those leaders, do the earth work, 
participate in the planning processes, make arrangements for 
masons and transport supplies from central points, of delivery 
to installation sites, sign agreements with contractors and 
the development team, arrange for use of any equipment which 
may be made availfll:>le for farmers, prov!~e for settlement of 
disputes, and establish a system to insure continued maintenance 
of the watercourses. Farmer willingness to accept these 
responsibilities will be an indication of their level of interest 
in the program. Farmer interest will be a key requirement 
for further assistance. 

(2)' Potential for increased Irrigated Acreage - Watercourse 
command areas where farmers can inc rease their irrigated 
acreage should be given high priority in the selection. There 
are areas on many watercour"e commands which presently 
cannot be cultivated due to shortage of water or topographical 
problems. With increased supplies of water relulting from 
reorganization and improvements of watercoursel to reduce 
.Olses aDd precision land leveling, both croppiq intenlitiel 
and irrigated acreage can be increased. 
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(:=1) Ay_AJJ.a~.1}._i~y_ .or ~_r.e.di_t._8.!1? Tn'p~~~ - In rro,1ect. arfl'as it will \'If" 
E!Rsf"ntinl thAt inT'ut~. ~uch 1\9 fprtilizf'r and inflectiddf"fl are readily 
Avn11l\hlf" nnli thllt cr('IHt 1,(.' nVI\\lnH(' to tht" f"xt.('nt npt'llf'd. "'hf" r.ovf"rn
mpnt. tt:roup:h t.h(' 11nnkinp. instHutions. will make nrranp'pmente for n~Cf!(Hlflr~ 
credit wHh the rl\ridl~ eXT'andinp: numhers of fertilizer distri\'lutors. 
Farmers will be able to arranp:e ,10intly. if necessary. for delivery of inputs 
to the villsp:e. 

(4 ) ConvevanCl~ Efficiencv - Convevance efficiencv to the lower part 
of the waterc-ou~Se- -:."5- f.-erierali~ less th~n 4M. This c'an be measured by 
placin~ a.flume at the ~opha outlet and at the lower part of the water
course. Pi lot ree earch pro.j ects have shown that earthen iT:lprovements can 
increase conveyance efficiencies to the end of most watercourses to over 
6o~ with an increase in water to the field, increasin~ from less than 
50% to over 75% of mopha and tubewell sunplv. 

(5) !,~.!'!"_~J_;~ - In order to insure distrnution of benefits to small 
farr..~rs. those watercourse co~and areas will be selected where at least 
75 percent of the farmers have holdinre under 25 acres. This would rule out 
watercourse command arens where there are only a few large land holders. 
Information of this type is available from Land Revenue records and can be 
provided by the villape Numberdar. Also the followin~ two ,.uidelines will 
be tested durin~ the first years of the project: (1) 50~ of the farms \'Ie of 
12.5 acres or less and (2) 50~ of the acre~e in a water command be on farms 
of 12.5 acres or less. Althouph the Government will p.ive emphasis to water 
command areas which meet the ruidelines,under the first loan they will only 
be tested. The criteria will be modified, as appropriate. and made require
ments under succeedinr loans to this project. 

It is expected that ~ost farmers. particularly those with small holdin~s 
and low incomes will require credit to meet a suhstantial amount of the costs 
of precision land levelin~. This need was discussed by AI~ with the Pakistan 
Banking Council and the rouncil ,as written ftID a~reeinr in principle to partici
pation in the pro.1ect sche~e. The banks would. in addition to makinll loans to 
aualified fnrn'!r prouT'S or wntpr user associations. pIa;' a role in monitorinF' 
the project. examininr loan aDpIicntions before vory. be~lns and checkin~ on work 
which has been co~pleted. and h~ndlinp Government cost-sharinr funds. Partici
natinr bankers will be eli~ible to receive trainin~ in nro.1ect-related fields. 
tit pro.1 ect eXT'ense. 
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Staff It'ail'ill': and dt'\'l,lopmci1t of i!~:;lit1\till,,:tl capability ar~ 
basic I'cquirCl"l1,>Oltf. ot tbe prL'ject. Adl'q\lat!~ lraining pro~ran1l:; 
must be E'staL-lishec.l to provide the field staffl3 with adequate 
knowledgt'. skills ara e·)(pertise to carry out the program. The 
training facilitic5 e~tG.dished by the Pl'eci3ion Land Leveling 
Project ir. the De?a-rtment of Agriculture in Puniab and Sind a'1d 
currently being established in NWFP will assist in providing 
Land Development Cfficeo:- and other personnel training. It is 
envisioned that all Team members of the project technical field 
per50nnel, exce?t the Field Assistant, be required to go through 
one month formal "core. training ", sin:ilar to the training 
being provided un':'er the ~resent precitjion land leveling training 
program. Th2 Team members wi.ll be Land Development Officers, 
WatcrcOul'~t:i":lt:ir:el'l'~, Agricultural Cfficcrs (water n1ana~~n1cnt) 
anJ a Field Ai:':;ldClnt. The Field Assistant will receive only on
the-job t .. ainil ,', il; .:l.(tdilion to su:ne extensi.on short courses. A 
Team lpa(ler will be selected f!"om already trained officer5 who 
h<lve done well i" th-.; field. 

PrinciFal ra,ticipal'ts in the traininr, will be agricultural and 
agricultural .:!.~.:ir.ecrinf' ~rad\latcs, scheduled to be Team members. 
Ho\\'ev('l', this corc I\'ainin~ \'.'ill alf'O b~ op~n to non-llovcrnmeot 
pl..'rsonnel who hL'.vC a r;ufficient educational cac1~ground and a desire 
to enter into 2.~'p~C'l::: of the busines 5 of \\'ater management. 

Aftc'- cere trainir.g, the Land rc\'elo~meI1t Cfficers will 
continu~ their :;t'.lciit~s for two months of ol,-tnc-job training 
involving aDplication~ of engineering p"irlc\plcJ Ll precision land 
levelir,~ ODerations. Upon completion cf th·~i,' class_room and 
on-the-job tr:;.i.ninlS. c::c.out 30% 0':" 401110 ,,.:ill r2ceive additional 
training to qualify tG de \Vatercour~e engin~(;:rit.g. 

The Watercourse Znginecr.s will r.eceive two months training 

in eDgineering and construction techoiques {or watercourse construction 
and maintenanc..:: at the project's trainin~ facilitics. They 
will then participate as a?prentice watercourse engineers in the 
improvement of at least one watercourse, under the direction of 
an experienced wat~rcourse engineer. 



.\ dtal d.;n'\.'nt of the tr.:lining will bt: fnr thc.Agdculturtll 
0fficer (water management), Agricultural officers will be 
lrained ill water management extension techniques at a 
university where university staff may be utilized for training. 
This will involve five months of training at the university 
followed by six months of on-the -job training. The CSU 
technical staff will a!Jsist the university while developing 
this training program. 

The Jleld As sis tants will work closely with and be tr ained, 
on-the-job, by a trained agricultural officer for one year. He 
will receive no formal training except for short-courses on 
relevant aspe~ts of the program. 

b. Others 

The re will be a need tc provide training, as requested, to 
participating bank officials and contractor persnnnel. Funds 
will be budgeted by the Government and provincea to expand 
training facilities to inclUde such individuals on a demand basis. 

6. Loan Implementation Schedule 

First AID Loan Authoriz~d 

Loan Ag: ... eement ne',lotiated 

.\green ent signed 

Conditiol1!i prec~dent 11',et for initial adv:lnc(' 

Annual evalua tion 

Annual eva.luation 

Second AID loan authorized 

First advance from second loan 

Five year project ends 

1~76 

June 30 

July 1 -

August 15 

Sept. 15 

1 )77 

April 

1978 

i'. pril 1 

Sept. 1 

1979 

Nov. 1 

1981 

Sept. 30. 
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7. Fixed Amount Reimbursement 

A system of FAR payments, based on the completion of physical 
units of work, will be used in the disbursement of the loan. Wh~le total 
AID disbursements will vary from watercourse command to command, because 
watercourses will vary in length, require differing amounts of concrete 
or other hard material structures and lining and call for varying 
amounts of precision land leveling, FAR payments will be based on numbers 
of units of work as follows: 

Watercourse Improvement 

Diversion structures at 
Buffalo wallows at 
Concrete lining at 
Engineering cost, length of 

watercourse at 

Precision Land Leveling 

Earthmoving 

Rs. 200 ea. 
Rs. 2,000 ea. 
Rs. 30 per ft. 

Rs. 1 per ft. 

Rs. 3 per cu.m. 

Certificates of completion of work, indicating that a watercourse 
of a particular length has been improved, concrete lining and structures 
provided in certain quantities, or that a number of acres of land have 
been precisely leveled, will determine the FAR amounts disbursed. 

A system of advances of loan funds will also be used during the 
three year loan period, the advances triggered by the deployment of Field 
Teams. As indicated earlier, progress of the project is seen as closely 
keyed to the operation of the Field Teams, since the Teams promote farmer 
participation and provide farmers with necessary engineering and manage
ment advice. The advances are intended to encourage undertaking of the 
organizational and training effort necessary to put Field Teams in place. 
The amount of an advance is related to the first year cost of a Team's 
operation and its provincial government backstopping, an estimated $50,000. 
Advances will be liquidated within each year through the FAR payments by 
disbursing half the FAR amount to which the borrower is entitled and 
charging the other half to liquidation of the advance. Thus, the loan 
is entirely disbursed against completed civil construction work. 

A particular FAR system question in Pakistan is the fiscal relation
ship of the federal and provincial governments. Efforts are now underway 
to devise a system or systems which will relate the AID FAR foreign ex
change payments method to the budgeted fund release systems now used by 
the Go· ... er.~lIlent of Pakistan in turning over funds to provincial governments. 
A p1aa to d~~l with this question will be required under a condition precedent. 
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Two imr-ot"tant requirements for succe9~ in the Watt't" 
Management Imrroveme;'lt Program arc continuous monitor in!,; 
of the variClU.S activitien and syatematized feed-back to enable 
effective and objective evaiuation. Two ty~cs of rc~ular evaluationr. 
a1:"e necesjary. First, a built-in monitorins and inte~nal evaluative 
processcfj to rrovide adeouate !eedback for prog ram improvement 
in all rro~'. ram activities, such as precisiol") land leveHnr" water
course imrrovem.3nts, water-users as sociations, training, an~ 
on-farm advisory s~rvice!!l. X"or exarrr:-1e, in each trainin~ 
program each trainee's ?ro3ress will be ~valuated in term,,: of 
training cbjectivo5 Juring the training r;erio.::!, at the concluaion 
of the formal training and dul"in'1 and at the end of the on-the-job 
training. Field work including water COU':S6 improvement will 
be monitored regulady by project staff, by £iDcal asents an:l, cn 
a Stot check basis, by the AID Mission !3taff. 

Secondly, the '.:)Verall on-farm water manaGement r:l"oe'l"am 
will be formally evaluated each year by a combination of internt!.l 
anel exte:rnal evaluation staff. This rest:on~ibi1ity will be flhareJ by 
the Governmer.t and .AID. These periodic evaluations will cC'Wer 
each activity, includin3 fihysical improvements, trainin,~ ~ r.):!rams, 
and instituth.ll".al Jevelul ment. The evaluatioll team will inclUde 
eXFericncc(i ~r.~.ineers. an ec::-nomist, and a sociol·..)git'lt who have 
been ~iven t,ainin:!, in the evaluation of cn-fa,m water mana:~emellt 
proBram. 

As a rrere~uisite for evaluation, each program cljm~~onent 
will have a set of clear anJ specific measurable ol:jectiveo an.i 
targeta which will be revised as ar:;:-ropriate after each evaluation. 
Most of th.3 ~roject activities, inc1udin3 r-recision land levelin;3, 
wuterCOUl"S ~ imrroverr'ents, training and wat~r management 
advisory services, will lend thelnselvec to this tyre of evaluation. 
The water course feaoibility data collection ster will provide a 
bench mar.k aE;ainet which benefits can be mea3uren aCte?" th<3 w~rk 
is completed. 

1. Wco.tercourse Improvements 

C'bjectives 

a. To collect benchmark data on each watercourse to be improved 
according to the implementatloea plan •• 

http:institutio-.al


l\'~eil8ure - The number of watercourse3 for which benchmark 
data are collectec.:1. 

b. To confltruct lined watercourses all~ improved earth 
watercourses b.t" the r~ciuc:tion of delivery losses. 

Measure - (1) The:: actual feet of lined and improved earthen 
watet'C()UrSe3 completed per year plus the numbe't" 
of nakkas, junction bodes, etc., installed. 

(2) Conveyance efficienciec be£.:::lre and after improve
ments. (water loss bEfore and after) 

(3) Gosts of constru.ctiun per foot cotr:pared with 
.eti~ .ates. 

c. To gain maximum particiration of waterccursc members in the 
watercourse improvements. 

lv .. easure - Number,..,f mandays of farmer!; p:rticipating in excavation 
work, haulinG materials, sut'crvision of supplies, monetary 
contributions, etc. 

2. Precisi;:>n i,an~ J cveling 

S. bjecti'Vt.!s 

<.. To provide (numb~r) trained and cx~.erience~! :necision laLc1 
levclin~ engineers bt ',"ork 011 and outside of watercourse comm!!!ld clusters. 

Measure - Number traine~;, Number r~trainc : on the project. 

b. To motivate: fat'mcl"s fo1" ~recisbn la:'\d levelin:J. 

Measure - Number ')f farmers whc have ;::-recisi,:>n land leveling 
W(; .. ~ 3C'ne and acreage. 

c. To provide t-:.rccisbn levele3 fi~lds for farrr.er clients with fieHu 
of adequat-s size fe,' imrroved efficiency in irri:;ation. 

Iviaasut'e - Eefor~ an-l after topographical su,,:,veys - review of ficUs 
by checking elevations and evaluations of delign for cost. 
Ascertain if farmers require more assistance. 

d. To encourage private er-tre?reneur'!: to manufactut'<! pre:cirion 
land levelins ape! sup?crt equipment and private contractors for Ian.:! 
leveling. 

Measure - The numbers involved and quality and quantity of their output. 
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a. To :>rCC::'1h::: fo:mal or informal cfIcctivl' watl!r users 
associationo on ,~~.c1'. watcl"COUrSe cornIT"and 101 th~ improvement 
and mainten~ncc vi :.!_l~v,-ry systeme:. 

lI.1ieasure - Numbe ~ of associations ~s~ablished; man-days of member fj 
given LO watercOUl'se rehabilitation work; number of associa
tions which have appointed di~ch tenders, nw:nber 
cf associetions which have established regular clE:aning 
s(:heaulee. 

b. To encouraCc watel us~rs aS50ciadons to develop a system 
of i1'l igation 5cil0"';uliae on selected watc r-COUl ses for expe! imental 
purposes. 

Measure - Numbe:;.: of experiments conducted and outcome in Lerma 
of water use efficiency. 

4. ...)n-Fa I'm Water Management A dvis.J2 S 

.)bjectives 

a. To provide (numuer) tlained adviso". 5 f.n (number) watercOUlSe 
command cl\ls~c ~ ,:e, y~2.1. 

b. T" demon:::.~.:'.~-:! .0 £2.l'melS the ilr.t·vj:t2.nc~ of improved wate,' 
management ~! ac de..;~; for inc 1';2. sed yi~lt· s ;)y li~U\onstration !,lot::; 
on each w;:;.t~rc"I.1·,:::;C com.mand. 

lVH~asure - Numi::e~ "i rr.aximum yield plots/workel and yield result:; 
by c I 01: cu.:tin~, meth0us. 

c. To motivL:.te faimers to adopt i;n~ loved cultulal and irrigation 
practices fo:: in::: .. ·~2.Sl>C: pc! acre cro~ f;rOcli.ction. 

Measure - Fcrcenta£::.: "f farme:.s in oa;n~le a:;,eas who have adopted 
the [01lowi.12: [.recision lana leveling, furrow irrigation 
for ~ow C:!:;:'ps, recommendet: seedbed plepazation, seeciing 
methocis, oeed rates, ial'i:ilizer rates. (Information on 
adoptio',1 ::2.tes for these ~rLlctice~ ale [0 be compal'ed with 
thes-2 in the benchmark su.:vey.) 
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5. Evaluation of Total Impact of lmpruvament Actlvitiel 

The I!valuative data collected for all separate plogram activities, 
e~;cci=~ tb: tlaining pro3rcm:J, clluld be combined with additional 
informai:ion fOl the evalu;).tion of changes over time in a watercourse 
cornm~nc.i cluster. 

To inCl"easC crop production fOJ' small operato!"£J through improve~ 
watcl su~plies, efficient Qi~tribudon of wate!, il"lCl'eLlSed application 
cfficiencies and the provicion of on-farm water mana3ement advisory 
sc~'vicC!J. 

Measure (1) Numcers of r.mall f2.rmers involved in ~r0.3ram 
(2) Changes in cvnvcyance efficiencies 
(3) Changes in application efficiencies 
(4) Changes in croppinB intensities and acrease inigated 
(~) Changes in fields for selected crops 

6. Trair.inij F- J:ugran.s 

Thlee types uf trai!lin8 2.!C required, which are on-farm Watel" 
Management advisors, !}1:.:ince! s fOl watcrCOUl" fie imFl ovements. 
andl.;1nG Dt:'velopment OfIicerG for rrecision land leveling. Each 
tl"aining F rogram will ne'~ll to be evaluated sepa ra t~ly in terms of 
numbel ~rai ned and adequacy oi training, The first le,"el of evaluation 
is ;he number of tr2.inill~J ~~I!"'sonncl provided for the wacer management 
rroG!"ams. Secondly, s..:vc!al ways to evaluate the "ff.ctiveness .)f 
trllinillG for I!ach progll.rn a~·l' provided i..ldow. 

Jbj ec ttv.: s 

a. To f-rovide r.rainin~ !t:.cilities and instructors fOl" the training 
pro~l ~n1 s. 

b. To Fl"ovide (numb~=s) of farm advisors, preciDion land leveling 
and watercourse enginezu:; ~Cl year for the pl'oi;!"am. 

MaaGU1C - Th~ ~stabli£:hment of the facilities. [ltdf, :u.c\ the output per 
year of train;;d manp.:>we::-. 



- 51 -

c. To train personnel who have adequate technical skills to perform 
specifi~d ta.ks for each program. 

Measure - (1) Numbers and percentage of wllt~r-courses and acres 
of land which meet standard. 

(2) Percentage of farmers sampled who use reasonably good 
crop and water management techniques. 

7. The Beneficiary Objectives 

A major objective of the project is to improve the lives of the 
small farmers and to do this, the project must reach the small farmer. 
Criteria for selecting water courses and a subsidy system for land 
leveling are intanded to provide a project emphasis thlt favors the 
small farmer but at the same time it is recognized that in any given 
watercourse there potentially exists medium and large farmers which will 
also participate in the p~oject. 

To assess project impact over time on t~e target population, as 
well as to enable project mcdification aR TPnuired, information such as 
the following will be of particular importance for evaluatio~: 

1. Crop production per unit of: 
a. labor 
b. land 
c. water 

2. Value of production per unit of: 
a. land 
b. labor 
c. water 

3. Distribution of returns to: 
a. land 
b. labor 
c. water 

4. Costs of Inputs 

5. Land Tenure and associated arrangements 

6. Government and village institutional arrangements for water
course operation and arrangement. 

In the implementation of the project this information will be 
initially collected as baseline/bench mark data using standard statistical 
procedures or other procedures, as appropr18te. 

05, 
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D. Conditions, Covenants and Exceptions 

1. Conditions and Covenants 

The following are illustrative of the Conditions Precedent 
and Covenants that the AID Mission will attempt to negotiate with 
the Government of Pakistan. Although it is understood the 
Government is generally in accot~ with these, the final text of 
the CPs and Covenants cannot be determined until the loan is 
firmly negotiated after project authorizatiolt. 

CONDITIONS PRECEDENT 

Conditions Precedent to Initial Advance. Prior to the initial 
disbursement of the Loan {which shall consist of an advance of not 
more than $ the Borrower shall, except as A.I.D. may 
otherwise agree in writing, furnish to AID in form and substance 
satisfactory to AID: 

(1) Legal Opinion 

(2) Designation of Borrower's authorized representative. 

(3) Evidence that firm federal and provincial budget allocations 
have been made of all funds necessary to carry out the project 
in at least one province in Pakistan fiscal year 1976-77. 

(4) Evidence that the project director has been appointed, and pro
vincial staff to implement the project have been sanctioned, 
for at least one province. 

(5) Procedures for periodic review of the project (as provided 
for by Covenant). 

(6) Evidence that it has made arrangements to permit financing of 
project activities through credit institutions, including the 
provision of adequate re-discounting or other liquidity 
facilities to these institutions. 

(7) Procedures for release for Federal Government funds to the Provinces. 

Conditions Precedent for Additional Advances. AID may authorize 
additional advances in amounts specified by AID to assist in the Impleme~
tation of the project in all four provinces of Pakistan. Before an advance 
is made for the first time to a specific province under this section, the 
following conditions precedent should be satisfied for each such province: 

(1) The necessary provincial budget approval document has been adopted, 
providing for that province's participation in the project. 
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(2.) Evidence that fi rm budget allocations have been made 
of all neCl"ssary funds to carry uut the project in the 
provin<"t' for th", ,ear covered by th~ advance. 

(3~ Evidence that provincial staff to implement the project 
have been sanctioned and that positions are filled with 
qualified personnel. 

(4) Evidence that appropriate training programs have been 
established in the province to provide all field staff ""ith 
adequate knowledge, skills and expertise to carry out 
the project. 

(5) Criteria, procedures and standards relating to credit 
and cost- sharing for use in both the watercourse 
improvement and land leveling aspects of the project. 

(6) A plan to assure that adequate numbers of pri..,ate 
contractors will be available in the province to carry 
out bnd kveling activities under the project. 

Conditions Precedent for Fixed Amount Reimbursements. Advances 
will be liquidated by partial Filled Amount leimbursement payments 
by AID, as the watercourse improvements and lmd leveling activities 
are completed. Completed work will be eligible only if the provincial 
project director has certified that the watercourse improvements and 
land leveling met the following criteria: 

A. Watercourse Improvements 

(1) The watercourse command cluster is located within the 
approved project area and was selected or. the basis of the 
agreed watercourse command selection criteria. 

(2.) The improvement program was based on adequate planning 
by a well trained project team, which illustratively included 
a team leader and one or more 1 and Development Qfficers, 
Watercourse Engineers, Agricultural Officers (water 
management) and Field Assistants. The improvement! were 
made in ac;.ordance with the plaJl and they met project specifi. 
cations. 

(3) Financial arrangements for the watercourse improvements 
were satisfactorily implemented includinl tbe c08t-shari0a. 
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(4) The te:l.m. le:!der certified thZl.t watercourse improvt'lT' cnts 
were satidactorily completed, and the water users' ansocia
tion (<\s defin~d in 5 below) agrees with the certification. 

(5) An acccpt:lble form of water users or farmers ::'.ssoci~tion 
or organization ("water users' association") has been organized 
(though not necessarily as a legal entity) and functions effectively 
in carrying out watercourse improvements. 

(6) The water users' association has agreed to maintain the 
completed watercourse. 

(7) Agricultural inputs, including seed, fertilizer and pesticides, 
and agricultural credit, if necessary, are available to farmers 
served by the improved watercourse. 

(8) Water management field demoD.trations have been established 
in watercourse cluster areas. 

B. Precision L?nd Leveling 

(1) The laDd level~d was in the project area and met criteria for 
inclusion. 

(l) The initial leveling plan W?s properly prepared by qualified 
project staff, estimates of e:lrth to be moved were properly 
m?d<::; the fiel~, when leveling was completed, met project 
specifications and the ~am has provided the farmel" with 
guidance on improved irrigation and farming practices. 

(3) The Team leader certified that land leveling work was 
satisfactorily completed. 

(4) The cooperating farmer has agreed to keep his land le1eled, 
and that the Team will provide technical alli.tance in the 
maintenance pha.e. 

COVENANTS 

(I) The Government of Pakistan ha. embarked on a program 
to improve water management efficiency within the watel'course 
command area and to ensure water is used more effectively to improve 
agricultural production. Many long range solutions are expected to 
result from the recommendations of a comprehen.ive watercour.e 
command stucly that will be carried out by the Government with World 
Bank assistance. However, the Government i. prepared to formw.te 
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and to carry out an immediate action program that can be implemented 
without havin!; to make fundamental changes in the sy.tem. The imme
diate actLon f.1ogram will contail the !.:Howing elements: 

(a) A falmer education program to assure that all farmer. 

.Is 

know the Government wants water to be managed and used 
efficiently, aimed particularly at village councils and leaden, 
rural cooperatives and water users' associations. 

(b) A more vigorous enforcement of the Canal and Drainage 
Act and regulations which require (1) farmers to operate 
and maintain wate rcourse to the standa rd. e.tablished by 
law and (ii) provincial irrigation departments to provide 
current irrigation information to farmers about canal closures 
for rationing, repairs and maintenance and seasonal fore
casts of expected availability of canal water. 

(Z) The G.)vernment will carry out periodic reviews of pollcie. 
and programs le1ating to improved on-farm water management. The 
G';)Vernment will hold qua rterly meeting wi th AID to evaluate the 
progress of the project inc1udinf. physical improvements, training 
~>rograms, the performance oJ! field r!taff and institutional development. 
Representalive's from the provinces shall be inlcuded. A 11 exte rnal 
review meeting will be held annually to evaluate the progress of the 
AID and VVl.1dd Bank assisted Cn-Farm Water Management projects 
and decide up.)n future strategy. 

(3) The Government a~~re: J to maintain trained water management 
personnel in the positions for which they were trained, and to assign 
additional personnel for the project as it expands. 

(4) The Government recognizes that the creation of viable water 
a.ers' a!;50ciations is a key abjecLive of the project. DUl·in:..; the pilot 
phase of the ,r.)jecc different form!) of water users associacions will 
be eXFt.:!~ imented with, in an effort to arrive at a modell.hat can be 
replicatea wir:ely. The G0ve:nment agrees to consider for f'o5sible 
adoption such legal and inslitulional changes as may facilitate the 
development C:lld '.\ Idc'r use of wate! users assuciations. 
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Z. Exceptions 

The following exceptions to usual AID procedures are 
recommended: 

a. Source/Origin/Componentry 

It is proposed that only Pakistan "source" requirements 
should apply to this local cost financing FAR project, and that 
origin and corr,ponentry requirements will not be applicable. 
The result of this rule is that as long as the commodities were 
purchased in Pakistan, the proj ~cts into which they are 
incorporated will be eligible for AID reimbursement. AID will 
not inquire into the country of manufacture or imported items. 

This approach is recommended because of the small 
amount of imported commodities to be used on the project 
and the practical impossibility of enforcing origin and compo
nentry requirements for this type of project. The watercourse 
improvements and land leveling will be labor intensive. No 
commodities will be specially imported for the project, but are 
brought in to meet a gene ral demand in the country. These 
items will be purchased for project use from usual sources of 
local supply. 

This n:eans that Some of the imported comrr.odities used on 
the project may be from Communist-bloc countries or contain 
components from such countries, but this is expected to be 
minimal. 

b. "Non-financed" Bloc Goods and Services 

A related question to the above is presented by a prOV1SJon 
in the standard loan agreement for capital assistance (M. O. 
1262. l.1.). Section 6. :)4 of the agreement requires that all 
goods and services "procured for the project, but not financed 
under the loan" shall be of free world source and origin. For 
the reasons desc rihed above, it would not be feasible to use 
this clause in this project loan agreement. 

In addition, Section 105 of the Appropriations Act is not 
applicable. AID financing for each watercourse improvement 
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would be far less than $ 100,000. From a policy point of view, as well, 
AID has no desire to get involved in the approval of these extrerr.ely 
small scale contracts between individual farmers and local contractors. 
Thus, AID approval of contracts and c0ntractors will not be required. 
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Table l-ON-FARM WATER MANAGEMENT - lMFLEMENTATI.::>N PLAN' 
PROVINCE-WISE BREA~D')WN 

FY 197,s-77 FY 1971-78 FY 1«;78-79 3 Year F"! 1979-80 4 fear 
FY 1980-81 5 Year 

1st Year lad Year 3rd Year Total (TeaIIl 4th Year Tota1(Taam 
5th Year Total JTeam 

Years) y;;s) TUft 

~. Field Team • .JeeratiDI 

Punjab 3 12 Z4 39 ) 42 81 ) 69 1:.J) 
Sind It! 1~ 2 ... Z8 54- 4& l'jO 

NWFP 4 6 I : I':; 20 16 36 
Baluchistan 1 2 3 4 7 7 14 

T:nal: 3 21 48 78 ) 84 1(2) 138 300) 

B. WasercOSH les IIIlproved 

Punjab IS ~O 120 I IF. 210 4GS) 345 75_' ) 

Sind S3 8: 130 14J 27C 230 5~"~ v_ 

NV/FF 2~1 3C , - 5,; 100 80 180 
Baluchistan 5 1:: 1 ? 20 35 35 7;) 

Tatal: 15 135 2~:: 3'10 42,) 810 ) ,,90 1,500 ) 

- Acr~ ,x t-l'ecisi.xt Land ~. 

L,ve ng. 

Punjab 4. 2~:; 16,980 33,9~O (55.185) 59,430 114,615 ) 97. :'35. 212,250 ) 

SiOod 14, 150 22,6<'0 ~6.790 39.~20 76,41,;) 65,:"90 141,500 

I'YWFP 5,6bO B,'l90 14. 150 14. ISO 28.300 22,640 5:.940 

Baluchistan 1.41S 2.83\) 4.2.45 5,660 '?,905 9,905 19,810 

Total: ~,2"5 38,Z05 ~7,920 ,110.370 ) ~18,860 229,,230 ) 195,210 424,500 ) 



Table 2 - ON-FAaW WATEa MANAGE..V..ENT - GOVERNMENT OF PAKISTAN BUDGET 
Page 1 of 1. 

(in ,,!1O'o "ePee.' 
FY 77 FY 78 FY 79 (3 Year FY 80 (4 "i .,ar FY 81 (5 Year 
lilt Year - 2nd Tear - 3rd Year - Total 4th Year - Tetal 5th Year - Total 
3 Team. l7 Teams 48 Teams 78Team. '8~ Team_ 1"&Teams) 138 Team. ~ .. m.' 

1. Provi..:ial Ower .... d: 763 2,447 1,114 ~) 1,117 5,441 ) 1,1"20 6,561 , - ===== -- -=- -- -
SaaU 281 1,268 779 2,328 782 3,110· 785 3,895 
COM .... ahle. 482 I, 17~ 335 1,<;96 335 2,331 335 l,666 

D. Direct Tum eo.t: 1,343 10,692 16.000 f 28. 035 ) 26.749 154.784 , 42,944 ('17,728 , 

Per8OlUle1 422 3,831 6,928 11. 181 12.277 23,458 20,372 43,830 
TraiDinc '19 699 816 1,614 1,236 2,850 - 1.866 4. "/16 
'I ra ... port4ition 627 4,683 6. 1'J2 11.502 9,876 21.378 15.40z.. 36,780 

Picluap 'I ruu (240, (1.680' (1. :;;20) (3.840) (2,880' (6. no, f4,320) G·~04O' 
Motorc:ycle. (240) (1,680) (I, '!lO) (3,840, (2,880t (6, no; (4.320' . I~ 040' 
Bic:yc:le. ( 3, C Z7' ( 48, ( 78, ( 84' ( 162, ( 138' ( 300, 
peL (IZO, (1,08Ci) (1,'120) (3, 120) (3. 36" (6,4801 (5,520) (12.000) 
Maintenanc e ( Z4, ( Z16, ( 384) ( 624, ( 6n) (1, Z96, (1,104) f 2.400' 

EIlw...,ent 126 894 1,056 l.076 1,608 3,684 2,436 6,IZO 

Suneyinl Kits ( 72, ( 504) ( 576) (1,152) ( 864) (2,016) (1,296) ( 3,31Z, 
&UJIIIOrt f 48, ( 336) ( 384' ( "(68, ( 576) (1,344) ( 864' ( 2,20'" 
A~ S .. port S IIpplie. ( 6) ( 54) ( ~6) ( 156, ( 168) ( 324' ( 276' ( 600) 

Office &ent 60 540 ~O 1,56C 1,680 3,24C1 2,760 6,000 
Trat ... for ballken ••• d 9 4S 48 ]02 71- 1/4 108 ZIZ 

coll&ractor. 



ON-FARM WATER MANAGEMENT - GOVERNMENT OF PAKJSTAN BUDGET 

w. Co.t Val'Jiac with 

FY 77 
lilt Yeal'-
3 Team. 

Acbl •• emeDtll: ~ 

W~t.l'cour •• Structur_ Z71 
- Concrete LlDl... 360 
PLL - Co.t SbarillJ 

Grant.· I. 0 J8 

• GraM for lilt 5 ac .... of 
all. 1.500 pel' farm :dfo. o~ 
farme ezpected to beDtftt. 

FT 78 
Znd Year -
Z7 Team. 

14,749 

Z.437 
3,Z40 

9.07Z 

Z7.888 

an 000'. Rupee.) 

FY 79 (3 Year· 
3rd Year - Total 

'4& Team. '1'8Teazm, 

Z6, ZZO (42,608 ) 

4,33Z 7.040 
5,760 9,360 

16. IZ8 Z6.Z08 

43.334 (74. 96'J ) 

FY 80 (4 Year FY 81 
4th.year· Total.. . 5th Y .. r -
84 TeUDI 1iZTem.) 138 Team. 

45,885 ( 88',493 ) 75,382 

7,581 14,6Z1 IZ,454 
10,080 19.440 16,560 

Z8,ZZ4 54.43Z 46,368 

73,751 ( 141.718 , 119.446 

(5 Y .. r 

I!S!1 
300·T .... ,.-

( 163,875 , 

27,075 
36.000 

·100,800 

( Z61. 164 ) 



Table 3 eN-FARM wATER MANAGEMENT 

PROGRAM ACHIEVEMENTS, CC6TS .. SOURCES CF FUNDING 

1. Teaarls in field 

11. W atl! rcourec r~ t:j Improved (NIJ) 

W. Precisely Leveled Acres 

283 acres per w C 
(15C- acres per W C dir~ctly adjacentl 
133 acres per W C of{ WC) 

IV. Costs of Program (in 000's Rupees) 

V. CI - Structures" Install. 
Concrete Lining 
LaLor of Farmers 
Extension" Mimt. 11 

PLL - Cost f£ Rs.600/Acre 
Extension II Mimt. }.I 

Total: 

1977 IS'78 h7C; (3 Year 
1st Year 2nd. Year 3rd Year Total) 

3 2"t 48 78) 

15 135 240 390 

4,245 38,205 67, :,20 (110,370) 

Direct Costs, Extension and ManagelT'ent. 

271 2,437 4,332 7,040) 
360 3,24C 5,760 :;,360 
180 1,620 2,880 4,680 
700 4,356 5,648 10,704 

2,547 22, ~23 40,752 66,222 
1.3<;5 8,685 11,263 2 1,343 

5,453 43,261 70,635 (11 '7,349) 

1980 
4th YeaI' 

84 

420 

118,860 

7,581 
10,080 
5,04G 
9,206 

71,316 
18,358 

12 1,581 

(4 Year 
Total) 

162) 

810 

(22<;,230) 

14, 6Z 1) 
1'J,440 

'J, no 
~9,910 

137,538 
3 7 ,701 

(240,930) 

}.I These costs, which together equal the total of "Provillcial Cverhead" and Direct Team Costs" in Table 2, 
have, Cor this breakdown,been divided 1/3 WCI and 2/3 PLLi in fact, a good deal. but undeterminable 
amount, or th~se costa should be related to the third element of the project: In;proved Crop and 
Water Management. 

Page I of Z 

1981 (5 Year 
5th Year Total, 

138 300) 

690 1,500 

195,270 (424,500) 

12,454 Z7,075) 
16,560 36, (.'00" 
8,Z80 18,000 

14,551 34,461 

117,162 254,700 
29,016 68,717 

198,023 '438, ~53) 



Table 3 

1977 
1st Year 

1978 
2nd Year 

V. Costs of Program (in OOO's Rupees) - to Pakistani participants 

Government Budget - Mgmt. 
- Credit 

Farmers: 

1. Labor - WC 
2. Cash Contribu~ion for PLL 

Total: 

3,745 
1,146 

180 
382 

5,453 

27,888 
10,315 

1,620 
3,438 

43,261 

1979 
3rd Year 

43,334 
18,316 

2,880 
6,105 

70,635 

VI. AID Disbursement Plan - Fixed Amount Reimbursements (in OOO's Rupees) 

WCI - Structures 
Concrete Lining 
Installation 

PLL - Earthmoving 
Total FAR entitlement 

Advances to GOP - 1st Loan 5/ 
FAR Payts. less Adv. Liq. -

1st Loan Disburse~ent 

2nd Loan - FAR Payts 

Total Loan Disbursements 

Footnotes 

270 1/ 
360 2/ 
240 3/ 

1,9104/ 
2,780 

1,500 
1,280 ~I 
2,780 

2,430 
3,240 
2,160 

17,192 
25,022 

12,000 
13,022 ~/ 
25,022 

25,022 

4,320 
5,760 
3,840 
~~ 
44,484 

10,500 
33,984 ~I 
44,484 

44,484 

(3 Year 
Total) 

( 74,967) 
29,777 

4,680 
9,925 

(119,349) 

7,020) 
9,360 
6,240 

49,666 
72,286) 

24,000) 
48,286 
72,286) 

( 72,286) 

1980 
4th Year 

73,751 
32,093 

5,040 
10,697 

121,581 

7,560 
10,080 

6,720 
53,487 
77,847 

1,964 6/ 
1,964 

75.883 

77 .847 

II @ Rs. 200 per divers. struc. with approx. 80 per WC; buffalo wallow, one per WC, at Rs. 2,000 
7/ @ Rs. 30 per ft. (No. of WC x 16,000 ft x 5% x JO Rs.) 
3/ Engineering; @ one rupee per ft. of earth lined WC 
4/ @ Rs. 450 per acre (75~ x 200 mJ x'Rs. x no. of acres) 
5/ @ Rs. 500,000 per Field Team 
6/ Balances of FAR payments aft~~ advances liquidated 
1/ Loan funds will be exhausted in 5th year, at Rs. 222,750,000 (equiv. $22.5 million, total of the 2 loans) 

(4 Year 
Total> 

(148,718) 
61,870 

9,720 
20,622 

(24.0, 93C!) 

( 14,580) 
20,440 
12,960 

103,153 
(151,133) 

( 24,000) 
50,250 
74,250) 

( 75,8e3) 

(150,133) 

Page 2 of 2 

1981 
5th Year 

119,446 
52,723 

8,280 
-17,574 
198,023 

12,420 
16.560 
11,040 
87,853 

(279.006)1.1 

72,617 

72,617 

(S Year 
To tall. 

(268,164) 
114.593 

18,000 
38,196 

(438.953) 

( 27.000) 
37.000 
24.000 

.. 91,006 
(2:Q ,006) y 

24.000) 
50,250 

( 74,250) 

(148,500) 

(222,750) 

N 



Table 4 ON-FARM WATER MANAGE!1ENT 
FIXED AMOUNT REIMBURSEMENT (FAR) 

FY 1977 FY 1978 FY 1979 (3 Yeal FY 1980 (4 Year 
1st Year 2nd Year 3rd '(ear Total 4th ear Tota1~ 

1. Teams in field 3 27 48 78) 84 162) 

II. Watercourses (WC)Improved No. 15 135 240 390) 420 810) 

III. Precisely Leveled Acres 4,245 38,205 67,920 110,370) 118,860 (229,230) 

IV. Fixed Amount Reimbursement (in Rupees)" 

~atercourse - typical: 16,000 feet in length at Rs. 11ft, 80 diversion s~ructures @ Rs. 200, concrete lining Rs. 24,000. 

Unit Cost 11 
FAR @ 100%
Yearly total FAR 

PLL - Rs. 3x20QH3 • Ra. 600/Acre 

Unit Cost per acre 11 
FAR @ 75% -
Yeal"ly total FAR 

Total FAR (WC + PLL) 

Advance to GOP 
Total FAR t 2 
Less adv. overpayt. 

AID Disbursement: 

58,000 
58,000 ($5,858) 

870,0(,11 

600 
450 ($45) 

1,910,000 
2,780,OOQ 

1,500,000 
1,390,000 

- 20,000 

2,781),000 25,022,000 44,484,000 72,286,000) 77,849,000 (150 133 000) 

1:./ Typical "unit cost". In actuality, costs of particular works and the FAR will vary according to length 
of watercourse, number of structures, and amount of earthmoved. 

FY 1981 (5 Year 5ch Year Tota ~ 

138 300) 

690 1,500) 

195,230 424,500) 

72,6l7,OOO{222,750,OOO) 
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ANNEX G 

PAKISTAN - ON.FARM WATER MANAGEMENT 
CERTIFICATION PURSUANT TO SECT10N 611(e} OF 

THE FOREIGN ASSISTANCE ACT OF 1961, AS AMENDED 

1, Joseph C. Wheeler, principal officer of the Agency for 

International Development in Pakistan, havirlg taken into account 

among other things the maintenance and utilization of projects 

in Pakistan previously financed or assisted by the U. S. and the 

commitment of the Government of Pakistan to ct.rry out an effective 

On-Farm Water Management program, do hereby certify that in my 

judgment Pakistan has the financial and human resources capability 

to implement, maintain and utilize effectively the subject capital 

assistance project for On-Farm Water Management. 

bate I 



DEPARTMENT OF STATE 
AGENCY FOR INTERNATIONAL DEVELOPMENT 

j 
WASHINGTON. D.C. Z05ZJ 

CAPITAL ;,SSISTANCE LOAN AUTHORIZATION 

Provided from: Food and Nutrition 
(P~kistan: On-Farm Water Management) 

ANNEX J 

Pursuant to the authority vested in me as ~ssistant Administrator, 
Bureau for Asia, Agency for International Development ("A.LD."), 
by the Foreign Assistance Act of 1961, as amended, (the "Act") and 
the Delegations of AI~thority issued thereunder, I hereby authorize 
the establishm~nt of a loan pursuant to Part I, Chapter I, Section 
103 and Chapter 2, Title I, the Development Loan Fund, to the 
Government of Pakistan (IIBorrower ll

) of not to exceed Seven Million, 
Five Hundred Thousand Dollars ($7,500,000). The proceeds of this. 
loan will be used to assist in financing t~e local currency costs 
associated with the establishment of an efficient on-farm water 
management. capability in Pakistan. 

1. Interest Rate and Terms of Repayment 

The Borrower shall repay the loan to A.I.D. in United States 
dollars within forty (40) years after the date of first disbursement 
under the loan, including a grace period of not to exceed ten (10) 
years. The Borrower shall pay to A.I.D. in United States dollars 
interest from the date of first disbursement at the rate of (a) two 
percent (2%) per annum during the grace period, and (b) three percent 
(3%) per annum thereafter, on the outstanding disbursed balance of 
the loan and on any due and unpaid interest accrued thereon. 

2. Other Terms and Conditions 

A. Un 1 ess A. I. D. otherwi se agrees in wri ti ng, 

(a) Goods anc services financed under the loan shall be 
procured in countries included in A.I.D. Geographic 
Code 941 or Pakistan. 

(b) The loan agreement shall provide that, 

(1) Prior to the initial advance of loan proceeds, 
the Borrower shall submit, or cause to be submitted 
in form and substance satisfactory to A.I.D., docu
mentation covering assurance of adequate budget, 
federal fund releases to the provinces, agricultural 
credit releases, sanctioning of adequate staff for at 
least one province, and procedures for periodic project 
review. 



- 2 -

(2) Prior to additional documentation shall be 
submitted to A.I.D. to ensure that adequate 
budget. staff. training programs. credit 
facilities and contractors are available to 
carry out the project activities. 

(3) As the Borrower cOtllpletes watercourse 
improvements and precision land levelling 
activities that meet agreed criteria. the 
Borrower shall be entitled to fixed amount 
reimbursement payments from time to time. of 
which fifty percent will liquidate outstanding 
advances and the remaining fifty percent shall 
be paid to the Borrower. 

(c) The loan agreement will include appropriate covenants 
requiring the Borrower (1) to hold regular meetings with A.I.D. 
to evaluate the progres) of the project and (2) to assure that 
adequate personnel are assigned to the project as it expands. 

(d) The loan agreement shan contain such other terms and 
conditions as A.I.D. may deem advisable. 

Assistant Administrator 
Bureau for Asia 

Date 



DEPARTMENT OF STATE 
AGENCY FOR INTERNATIoNAL. DEVELOPMENT 

WASHINGTON, D.C. 205.23 

A.I.D. Loan No. 39l-T-172 

CAPITAL ASSISTANCE LOAN AUTHORIZATION 

Provided from: Food and Nutrition 
(Pakistan: On-Farm Water Management) 

Pursuant to the authority vested in me as Assistant Administrator, 
Bureau for Asia, Agency :or International Development ("A. 1.0. "), 
by the Foreign Assistance Act of 1961, as amended, (the "Act") and 
the Delegations of Authority issued thereunder, I hereby authorize 
the establishment of a loan pursuant to Part I, C~apter 1, Section 103 
and Chapter 2, Title I, the Development Loan Fund, to the Government 
of Pakistan ("Borrmver") of not to exceed Seven ~.illion, Five Hundred 
Thousand Dollars ($7,500,000). The proceeds of this loan will be 
used to assist in financing the local currency costs associated with 
~:'ter course improvement, land level::'ng, and improved crop and water 
mar,agement techniques as part of the establishment of an efficient 
on-farm '..rater mnage:ne!lt capability in Pakistan. 

1. Interest Rate and Terms of Repayment 

The Borrower shall repay the loan to A.I.D. in United States 
dollars within forty (40) years after the date of first disburse-
ment unde= the loan, including a grace period of not to exceed ten (10) 
years. ~~1e Borro'''er sha':l pay to A. I. D. in rnited States dollars 

'interest from the date o~ fi~st disbursement at the rate of (a) two 
percent (2~) per annu:n duri~g the grace period, and (b) three percent 
:3%) per annum thereafter, on the outstanding dishursed balance of 
the loan and on a~y due and unpaid interest accru~d thereon. 

2. Other Terms and Conditions 

A. Unless A.I.O. othet""..rise agrees in writing, 

(a) Goods and services financed under the loan shall 
have their source and origin in countries included 
in A.I.D. Geographic Code 941 and Pakistan. 
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(b) The loan agreement shall provide that, 

(1) Prior to the initial advance of loan 
proceeds, the Borrower shall submit, or cause 
to be submitted, in form and substance 
satisfactory to A.I.D., documentation covering 
assurances of adequate budget, federal fund 
releases to the provinces, agricultural credit 
relp~~_~, sanctioning of adequate staff for 
at least one province, and procedures for 
periodic project review. 

(2) Prior to additional advances, documentation 
shall be submitted to A.I.D. to ensure that 
adequate budget, staff, training programs, credit 
facilities and contractors are available to 
carry out the project activities. 

(c) The loan agreement will include appropriate covenants 
re~uiring the Borlower (1) to hold regular meetings with 
A.I.D. to evaluate the progress of the project and (2) to 
assure that ade~uat~ personnel are assigned to the project 
as it expands. 

B. The loan agreement lihall contain such other terms and conditione; 

as d.LO. ""y deem advisabl" .. _/ .. :, . 

/ L / /(/,~ '/...', -.. Lt ' --
• __ ,.Assistant Administra'tor, Bureau for Asia ""--

, .. 
..... 1.· .... , 

I I ( '. 

Clearances: 
Ge!Asia:Herbert Morris 1-,.... Date ,; .' J, . 

J Asia/PD:Alexander. Love f f!:..:""""1- / Date L J2.;r) 7{, 
SER/EXGR:.Jarues Sloan -1.:;: . .rCiJ,- Date '/!~/ .. 7(' 
.?PC/;.1PRE: Nr6ur HaClcly . Date; :.f . '1" 
Asia/SA:Daniel Leaty I. ::~. Date t' I d .: 

Asia/DP:Donald Cohen I.Z- Date t"'/P-H, . 
SER/FX: T~o'!!las lllacka -' /'. . Da te.....t.,/ 'I 'J," ,.,. 

DAAI Asia: ~'[i.chael H. 3,' Adler -'l-,t;-;- .Date_·.;.i I.'?~" 

Ge:Charles L. Gladson. __ ..",·,~\:::-·-.:.:;v..;.".;;.·I. __ ·_.Date l;.(~.!..9> ?v 
Asia/Si\:Rohert Backman i(W] Date c.';.J? /71. 

Gel Asia: .?Et1~m: hp: (jll7 /76 
If.. 




