





_JIICf\ LIBRARY

ll\lllll"!H!\llilllllilllﬂlllll%\llll

. 103145008






THE ISLAMIC REPUBLIC OF PAKISTAN

~ FEASIBILITY _REP()R_T.
| CoN
| AGRICULTURAL DEVELOPMENT PROJECT
~ WITH o
' WIDENING OF PAT FEEDER CANAL

VOLUME-. Lo
(MAIN REPORT)

DECEMBER 1982

 JAPAN INTERNATIONAL COOPERATION AGENCY

AF T |
" oRr (B)
82179




%ﬁ$%@

f-m 84,9, 28"’ |

Po——
p

g ; '“ 3335 LY i




PREFACE

. In response to the request of the Government of the Islamic
.hepublle of Pakietan, the Japanese Government decided to conduct a
feasib}llty study on Agrlcultural Development Pro1ect w1th Wldening
of Yat Yeeder Canal and entrusted the study to the Japan_
Internatlonal Cooperatlon Agency (JICA). The JICA sent to Pakibtan
:a survey’ team headed by Mr. Yoshio Arai from February to. April
1982. '

The team exchanged views with the'offieials conderned of the
Government of Paki'tan and conducted a field sdrvey in Pat Feeder
Canal area, Baluchlqtan, Paklstan After'the'team returned'to
Japan, further studies were made and the present report has been

prepared.

1 hope that this report will serve for the development of the
.Pr0ject-and-c0ntribute to the promotion of friendly relations

" bétween our two countries,

1 w1sh to express ny deep apprec1at10n to the officials
concerned of the Government: of the Islamic Republic of Pakistan for

their cloue-cooperatlon extended to ‘the team.

December, 1982

ank

Kelsuke Arita
. ‘President ‘
Japan Internatlonal Cooperatlon Agency







-er Keisuke Artta
‘Presideut

Japan Internatlonal Cooperation Agency (JICA)
Tokyo, Japan

Letter of Transmittal
| 'D_ea.r'.Sir'-

We have a great pleasure to submlt herew1th the fea51b111ty
study reportion Agricultural Development Project with Wldening of
Pat Feeder Canal in ‘the 1slam1c Republic of Pak1stan

The report, con51sting of _a:volume of” Main Report and three
volumes of its Appendices, has provided. the results ‘of the field
works conducted between February 20 and: Aprll 30,1982, and many

- discussion meeting held among the study team and Pakistan
_authorlties concerned in the same period.

The PrOJect aims ‘at 1rr1gat1ng the objectlve flelds of about
250 000 ha by the water of Indus River to be" conveyed from the Guddu
Barrage through the widened and 1mproved Pat Feeder Canal and
“distributaries as well as completing minor canals and on-farm
fa0111t1es and assuring of the farmers concerned to be beneflted
from this {irrigated agrlcultural development project.

We are. convinced that the successful agrlcultural development
‘in the area, when realized accordlng to the’ [direction indicated in
this report, would greatly contribute to the soc1o economic
‘development of the country in the future._ :

We'wieh to extend our 51ncere thanks to the off1c1a]s of ‘the
'fGovernment of Pakistan, -and the Mlnlstry of Foreign Affairs, the
_Mlnlstry of ‘Agriculture, Forestry and Fisheries of the Government of
- Japan and the Japan International Cooperation Agency (JICA),
'espe01ally for the Japanese Fmbassy in Islamabad and the adv1sory
group which gave useful advices to the survey team from time to time
' 50 as to smoothen the atudy.

.Very truly.yours,

December, ‘1982

Leader of the Fea31bllity Study Team
for Agricultural Development Project
with Widening of Pat Feeder Canal






LOCATION MAP OF AGRICULTURAL DEVELOF’MENT
F’ROJECT WITH WIDENING OF PAT FEEDER CANAL
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T Pat_Beeder Canal (the Pro;eet) 1n the Prov1nce""

ﬁaims ah

Z}request to theiGovernment of Japan for technlcal'tooper

\-:w1th the
'i(JICA)

wabout thre'

eed r,Canal W1dening_P10ject 1e planned as a seleeted

-1Tdevelopm nt pro;ect under the speeial'deve]opment plan Whth'

ffeecuring quick yield of economlc and agricultural

_jbenefits, and at construcLing irrigation fac111t1ee considered

trnecessary for ilrigated agrlculture deve]opment.-

pUnder the circumstances; the Government of Paklstan has made a :;°

formulat the_Agrrcultural Development Pro;ect w1th Widen ng'of

:jeomplianee

:t, the Japan Internatlonal Cooperatlon Agency

-atched a preilmlnary survey team to Paklstan for

eks'from October 27 to November 15 1981 to make a:.

gfba51e study on.the feaelbillty of the irrigatlon progett.‘ Basedrj

h'}on the results of the pre11m1nary survey, the Japaneae M13510n

L j'was dlspatehed to Pakistan to’ discuss the Scope of Works (S/W).

"Tfstudy The survey team_haﬁ

"?authorltlea concerned
”'Aprll 30,.1982. After the fleld survey, the survey team .

-”and dralnage facigltles,w

7: for the feasiblllty study of Lhe Progect. The above S/W was L

ncluded on January 23, 1982 in Islamabad between the both

U,In eompllance W1th the S/W the JICA dlspatched the survey team'

'ffor the feaelbllity study for about 107 weeks from February 20 to:'

-prepared and submltted the I't-rlm'Report on the feasrbillty

prepared the.h

- covers three major progect components, pr0v151on of 1rr1gat10n L

' promotlon of the agrleulture development.

U pattern are so adjuated that the:peak water requlrementa occur h

:oinln July and August and'“

' ’5£rom the oost of agrlculturalfd

arat1 g he coet of engineerlng works-“

gfcomments of the Government of Paklstan.;”u_ﬂ

stabllehment of the Pllot Progect andzr_;h

e opment of the area as per the{:f;ﬂ
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© SUMMARY, CONGLUSION AND RECOMMENDATIONS

“A.. 'SUMMARY

1.

..ZiThe land slope varles w1th gradient An 1 to 2 OOO or. 1 to 3 OUO:Lﬂih

ﬁ;to 32 km) from north to south

Ge'ogr'a:phsioal .VLoo'ati'on' and _Raa;d'_rfsystems B

Paklstan has the total land area of 30/ 373 5q. miles:(. 6 095"

8q. km),_comprlsing four provinces of Baluchistan, North—West_

H,Frontler, the Punjab and Sind Of these, Baluchlstan 1s the:'

:largeSt province with ‘an, area of 134 050 sq milee (347 188

lsq km) followed by the Punjab w1th an area of 79 634 eq mlles

(206 251 eq km), 1nclu51ve ‘of: the Federal Capltal Area Sind'

-_has an . area of 54 406 sq mlles (140 913 sq km), North—West

Frontier- 28, 773 ‘84, mlles (74 521 eq km) and the Federally

_ 'Admlnistered Tribal Areas - (FATA) 10,510 54 miles (27,219
"_:eq km), respectlvely. L .

'The PrOJect Area is: 1ncluded 1n Kachhi plaln of the Baluchlstan

plateau, lylng between Latltude 28°'N to. 28 33 N and Longltude

' ﬂ67 30' E to- 69°2 34' B approx1mately, and 1s located about 190
'mlles (300 km) far from Quetta, the capltal of Baluchlstan, in

jsouth—eaet dlreetlon —

hThe Progect Area 1e of re }angle—llke shape Wlth the length of

'about 60 mlles (96 km) from east to West and 15 to 20 mlles (24_

'Elom north to south gradually, and the area 1n hlgher elevatlonj

-1s located along Pat Feeder Canal at about 200 ft to 230 ft (61; o

'to 70 m), and the lower area extends at elevatlon of about 160

:ft to 180 £t (49 to 56 m) in “the south of the Progect Area.,

= rA nat1onal metalled road hae been constructed to connect

:-ctwo c1t1es, Quetta and Karachi with each other.j Th1s road runsr

‘:,through the Projeet Area from north—west to southweast. On the

Coxvi e




there 1s a natlonal rallwey running in parallel with

ﬁwthe ‘na iona -metalled road to connect the maln cities in the

ircountry with eachjother.'-

CIn the Project Ar"a, there are some feeder roads and fatm roads_ e

7-3runn1ng along the exietlng 1r11gatlon canals, whlch are utll’aed-"'

0 eratlon and malntenance roads for the' 1rriget10n :

1££ac1 itles.” However,

.the denslty ls 1ow and the road cr0551ng j'3

-'fﬂfac111tiee are abeent in the Area.'

'”?opuiationeand_LiV1ﬁg.Coﬁditione;oh“f

EETAY m11110n 1n Ba]uchlstan Ptov1nce, respectlvely. ‘éh“fﬁé'o;hér'“

'*hhand there are 244 000 persons 11v1ng 1n the Progett Area and
wthe populatlon:denslty 15 computed at about 273 persons per

:afeq m11e (105 persone per eq km)

]980 the soc economlc survey in Naelrabad Dlstrlct, f

'_fBaluchlstan, wae carrled out by. the UNICEF

: Accordlng to th: survey, the rural electrlfleatlon coverlng the o

maln towne 1n the dlstrict and Tts development plan is made up

: for extendlng to v1llage areas.,

".'fIn the rural area of Naelrabad the main sources of d 1nk1ng

-}waLer are hand pumped up trom canale, ponde and wells,'and the

'at~7major towns - hold ‘the reservoirs for_*he water supply to the :"'

ﬂpeople, but thelr capac1t1es are llmlted

Physical c:a'eai'ijt{im“z |




'wIn the PrOJect Area, there are measurable rainfalls in a: yearid.

‘;abecause of being affected by the monsoon, and average annual la,_

iamount of ° rainfall has been observed at 3, 43 inches (87 i mm)

ﬂThroughout the year, 70 per cent of total amount has occurred in"

summer “in . concentratlon to July and August Concernlng the daily'3

:ralnfall, the maximum daily ralnfall has been recorded by about o

3 9 inches (99 1 mm) durlng 10 year observatlon perlod

.:1The mean monthly temperature 1s 96 90 F (36 1°'C) 1n June, whlle”:”

R . drolo l_: |

ol

.fConcernlng'the relative hum1ﬁh

' to June._ ln aryear, the h ghest

" the minlmum is 55 7°: F (13 2° C) in January._ The max1mum a1r
hf*temperature recorded so far 1s 122° F (50° C) in June and the

'..mlnimum 1s 30° F ( 0 9° C) 1n January at Usta Mohammad statlon. =

th high humldlty has occurred“

in July to February,'and.the lo: one ha_jbeen recorded 1n March ’ -

ean monthly value occurred 1n

.September and’ the lowest 1n Aprll and the former was recorded

-by 87 per cent and the ]atter by 16 per cent, respectlvely.

'As for the measurement of the evaporatlon, the data have been L

obtalned by PAN—A method and the mean annual amount was

;:- estimated at 118 7 1nches (2 967 mm)

The IndusiRlverﬂls the most 1mportant"water resources for the:

hPTOJeCt Area, and the mean annual run~off was estimated at 168 -
frmllllon acre’ feet (207 400 MCM), and on the other hand the mean =
'annual run—off was computed at about 84 uulllon acre feet:

'(103 614 MCM) at the Guddu Barrage based on| dally d1scharge data'

".@}observed in 1979 to 1981

'iBased on the data collected at the ProJect s1te, an attempt was _7

made to roughly examlne the balance .of the water resources at o

rbthe Guddu Barrage, 1n considerat1on of the demands 1n the

'":downstream basrn from the Guddu Barrage.

.xyiii-'pj i




As a’ result of the trlals, it is clear that among four casée

_studies of the irrigation plan, Case—3 is the most etable in
'terms of the water resources.-- o _
': However, the said trials have included various kinds of unknown'

'_factors as for the future development in the Indus River Ba31n.

Ind the Indus River basin,_Lhe WAPDA has investigated and
‘-_analyzed the sediwent since 1960 ' R P
o Accordlng to the relevant data, the sediment yield has been
\:estimated in’ cons1deration of the effecLs of the Tarbeia Dam- to_'

"ithe Guddu Barrage. As a result of the estimation, the sediment

yield of ‘the Desert and Pat Feeder Canal Will be about 9 18-

: million cubic feet (260 000 C. Meter) in 'a year.

: G'eo_l'ogj'(" and Soils

'WAPDA origlnal sulvey data:

.o Geological features of the Area are characterlzed by Quaternary -

'alluv1a1 deposits from the Marri—Bugti Hills and the Indus

River. Parent materlals are both derived, from Tertiary ;:

.sedimentaly rocks which are composed mostly of shale, sandstone

'and llmestone._ Except the piedmont dep051ts, these alluv1a1

covers -are very thlck and fairly flner textured

"The Soll proflle observation and the soil and water analy31s
fvere conducted 1n the Area 1n March through April 1982, _
check the ex1st1ng soil classiflcation._ A SOll map has been'””"—

-:made ‘at a scale of l :250, 000 by making rectlfication of the map . :ﬁ-

by 5011 Survey of Pakistan (1972)

.1Land capability cla551fication was also examlned by analy31ng

sprocedures for evaluat1 g:soil proflle, salinity and land

‘:classes have been proposed

CXixe e

;'As a result, the new cla531f1cat10n S



f,In view of the 1nferior characteristlcs of 30113 in the Area, a

'monitoring system oni soil sallnity and sod101ty,‘and mcthods of

fertillzation and field preparation have been recommended by the'

]team.

9L

. .10;?

. The Project Area

The PrOJect covers the total cultlvable commanded area (CCA) of -

771 300 acres (312 000" ha) in Na31rabad DlStrlCt of Baluchlstan;

,Province._ Out of thls,r612 OOO acres (248 000 ha) w1ll be under"
g~the Command of grav1ty flow canals (Phase—l) and the balance ‘of
:159 300 acres (64, 000 ha) of upland w1ll ‘be commanded by pumplngj
:_cum grav1ty canals (Phase II) in the 1ater stage The Project

EJArea 1s being irrlgated by a source of Pat Feeder Canal

1n1t1ated from the 1ntake structure or Guddu Barrage prov1ded

' facross the Indus River in: Slnd P10v1nce.

The Progect Area extends over f1ve Teh51ls coverlng part of_

Z'Na51rabad : The populatlon and number of households in" cotal Ain

:the Project Area wers estimated at . 244, OOO 'and 37, 000

' zrespectlvely. The farm hOLSehOldS 1n Lhe Progect Area are

.28, 000 or . 76 per - cent of the total whlle the farm populatlon o

o'iwas estlmated at 184, 800 and the average poPulation per farm

: household is- 6 6

The farm 51ze per farm household in the Pro;ect Area ranges at a

' {'.occuples 85 per cent of the total farm land area:

'.'-'Present;-:A'_gricuiture__r=

QAlthough the ProJect Area is one of the most productlve areas in _
ZBaluchistan Prov1nce, 69 per cent of the total commanded area is'a
fleft as fallow lands or cultlvable waste lands,:and a single

_.cropplng pattern lS Dracticed exclus1vely._- The' cropplng S

. 1nten51ty 1n terms of the percentage of the annual cropped area N



"f_to the total command area of the Project is as low as 39 per

’Tcent, According to the results of snrvey,

considerably Large

; ropping area 1s seen w?zh the sorghum growing'

.years, but the a1 as'cropped with rice, wheat'-

&and:sugarcane-have increased 1apidly, especially after Lhe year'

'r'fof 1978 79. Other crops 1ike sesamum, Rabi ollseeds and pulses.'

'5have maintalned their cropplng 1evel of the area or sllghtly
'}decreased This change in cropping pattern denotes farmers

'gintention to grow more beneficlal crops llke rlce,'sugarcane andJ

' ewheat Whlle the area w1th sorghum has been decreased

o2

The present ylelds of crops 1n the Progect Area are low as

"hrhcompared with the average ylelds of resPectlve crops 1n the

1rr1gated areas of the nelghbouring prov1nces.: The reason for

7o the: low yleld is, flrstly, shortage 1n 1rr1gation water,:and

'hh,then several other. factors 1dentified durlng the fleld survey

"_.whlch ‘are poor water management practices, 1nadequate supply of

'U;farm 1nput materials and farm credltsland lack of proper

jlnterest on adequate management by tenants. It 1s dlfflcult torh

! supply 1rr1gat1on water: t1mely under the present conditions thath

h,:fthere are no systematic faCllltleS and - organlzation at on—farm

*level, and the lands are sometimes not adequately levelled

'_=ﬂlrrigatioﬁ,'Drainagefandfdn;farmtconditions

.: ? 13:.

-_insting

'hrlga'lon fac1llties for the commanded area of Pat

e Feed'r'Ca_ 1”cons st‘of Guddu Barrage Head Regulator Desert Patf

E Feeder Canal Pat Peeder Canal and 13 dlstrlbutarles.-

Jarrage, nhich was " constructed dn 1963 a1d the Head

: ?Rehulator dlverts the water from the Indus Rlver to Desert~?at

.'::Feede;nCanal : The 1ntake perlod of wateriah

_was *:abo:nt 31

”Dam, however,

the Guddu Barrage'f

:months a year before the completion of the Tarbela“

'7_-water has been made thronghout the year contlnuously except for .

'f:about two months from,March 15th

The Guddu
gABarrage Head Regulator is. one of the’ structures compos_d w1thm

3f.the Guddu"

after the completion of Tarbela Dam the 1ntake offu“'”



;~The Head Regulator has been de51gned wiLh the capactty of 13 139

:,:cusecs (371 8 cu m/sec) and the maximum recorded intake volume

; 1' 4.

,_earth cana“'

.dwas 12 818 cusecs {362 7 cu m/sec)

-dThe Desert—Pat Feeder Canal is the feede1 canal to both Pat

ﬁhFeeder Canal and Desert Canal and unllned earth canal w1th

-f37 000 ft (ll 278 m) in length lhe Pat Feeder Canal is unlined

’rom the Head Regulator at RD 0 £6. the end at RD

”'624 and the total length 1s 118 2 mlles (190 2 km) e-

15,

.rmaximum dlscharge at the head of the Pat Feeder Canal was;
.--recorded at 3 135 cusecs (88 7 cu m/sec) 1n August 1979 1The

:'reasons why the recorded max1mum d1scharge 1s smaller than the

designed capacrty are laek of the canal capacrty 1n some parts

and’ the restrlctlon 1n water rlght to the Pat Feeder Canal glven"

.ﬂby the Indus Rlver Apportloning Commlttee. f{-.

;,There are 13 d1str1butar1es ex1sting in the Progect Area and the .

~:total length 1s 217 07 mlles (349 3 km) The cultlvable

lﬂcommanded area of Bltt1 distrlbutaries along the Pat Feederfl-
‘iCanal from RD 238 to RD 342 Other 12 dlstrlbutaries 1n total__
.flength of about 260 000 ft (79 3 km) are located along the Pat'

'dFeeder Canal The average dlstance between dlstrlbutarles rs

.:;about 21, 000 ft (6 b- km) Such a11gnment seems reasonable for

'fproper water management practlee.

'.—The structures of the Pat Feeder Lanal and d1str1butar1es are '

composed of cross regulators, head regulators, pla1n falls,

7.:outlets, road brldges, rallway brldges,_flood 1n1ets and S0 on. -

l6;5iThe 1rr1gat10n canal 1n on- farm 1evel consrsts of maln water

fcourses, branch. water courses,' sub branch water courses,
flnternal water coursee, llnk water courses accordlng Lo . the

'?Canal & Dra1nage Act 1981

ki



'TﬂfThe existing water courses for irrigation water supply to the
-;5farm“lots*ofzabout 200 000 acres (80 900 ha) have the peak -

3dem nd water allowance of l 0 cusec per 100 acres with 60 per_

;cent of crop intensity.__

'?hThe intensity of_the ex1sting water courses is 15 6 ft per acrej3

5(11 7 meters per hectare) 'which is'too low to carry “out modernff.;'
'h_farming practicee w1th proper water management CARC extent of a_'h:
‘i:chak which is an’ irrigation block covered by an. outlet is ‘at

-present 800 acres (324 ha), iwhich is also too 1arge 1n magnitude.f"

'to ‘do " the modern farmlng .w1th effectlve utilization_ of .

' _?irrlgation water. f"'

R 17;3;In the cultivable commanded area (CCA) of Pat Feeder Canal,-*fh.:

,:there 1s no systemat"ifdrainage networks, except those 1n the.
[CCA of Bitti distributary which 1s covered by the Hairdin
'h{;Drainage PIOJECC.; The work started 1n December 1974 and
hfcompleted on June 30, 1980 and the Project has been in full
"operation since July 1, 1980 under the Right Bank Outfall
_'fDralnage Progect by “the. WAPDA : The feasibility'study on
._drainage progect for the CCA of Judher, N331rabad and Lower ‘Uch

.Dlstributaries is on—going by the WAPDA

','Objecti'ves of the Proje'ct?:

”hlég‘ The PIOJeCt aims to 1ncrease agrﬁcul' ral production 1n the:_ﬂ

cPrOJECt Area by more effectlve? se,of the Indus River flows.f7“

'1a:ai'able at the ex1sting G?ddu Bsrrage, create Lhe employment

"*fopportunities throughout the ear, and improve the 11V1ng

E _env1ronment from t'ne v1ewpoant o the rural development through :

'flfthe provision of assured 1rrigation water’ w1th 1mproved

*oagricultural supporting services and road system.,- i L




}dIn order to achleve the above—mentloned objectives an

_:quick yicld of beneflt in the whole Progect Area,_the follow1ng.f
':should be envisaged by staglng manner in accordance wrth the s

'liproposed Implementatlon Schedule.;

8 i);f;-_Establishment of an 1rrigat10n system w1th w1dening

-:Desert Pat Feeder Canal dat? Feeder Canal,: “

;distributarles and mlnor canals, for perennial o

-'flrrlgaLlon for grow1ng of profitab]e crops,

'j-ii)dri-ZOH—farm development for 1rr1gated agriculture as well.

- as: for medernized agrlcultural practlce,-

mprov1ng serv1ce roads

orAddy o Prov,s1on of road networks b

ma1n canals and dlstrlbutarles and ex1stlng

- droads located 1n the Progect Area.%_

.f.iv)_r:_'Establlshment of a pilot progect in: the Progect Area
- r"to carry out: the tr1al farm (appl1ed research)

.programme, demonstratlon of 1rr1gat10n facilltles,

'fadvanceddfarming-practice“and training prqgramme,fand"

,_v)"”,_ins' ”utlonal arrangement and strengthenlng of
‘fagrlcultural supportlng SeerCES for full development__

_ of the Progect Area."'

. Components of the Project =
ﬂlQi.fThe Prcjectnincludes_theffellcwing‘ccmponentsrl S

':di)_7‘ Irrlgatlon FaCllltleS

I Wldening and upgradlng of maln canal dlstributaries”' :

f{,_and mlnor canals as well as related structures.




'i,fii);wi*'On—farm Developnent

ifConetruction of onnfarm faC1lities

R .'}Construction of road networks including the ' _
.,ﬁ;improvement of service roads and the Iehabilitation ofu_e

;:fijexisting 1oads.'if" 5

'f'iﬂfilof{Pkojeét LT

o }iﬁ)“ '1jPilot Facilitles _:'”

*Construction of P110t facilities such as irrigation

o facllltles for demonetration, 1aboratory facilities,: e

:ﬂ'training accommodation and admlnistrative fac1lit1es.'~t

oy : evalopment Programme'*"t : _
*-.:”Promotion of applled research demonstration farm and

'-fmodern farming practlce.;gf

. _viji'ifTrainingiProgramme

:_-LTralnlng‘of_the off1c1als concerned With agricultural'-_

”3development_and water management, the leaders and

griculeutal processing, .



	Cover
	Title Page
	LOCATION MAP
	GENERAL PLAN
	CONTENTS
	CONVERSION FACTOR AND GLOSSARY
	BACKGROUND
	SUMMARY,CONCLUSION AND RECOMMENDATIONS
	A. SUMMARY


