- Estab11Q_ment of:farmers_'organization 1ncludlng'those'ﬁz
'ﬁ;for operation and- maintenance and Lhe agrlcultural Y

' }mcooperatives._"*ﬂ""

T For the 1mplementat10n of the above-mentioned Project

l’ necessary construction equ1pment should be procured

'“3and the approprlate number of consulting englneers and experts

;Qshould be recruited

=i20{f
- prellmlnary study wa

. :Government of Paklstan an_'

.?EThe study _Caae l was made based on thi

ﬂ;¥ minor e'nals and deve'fpment -ot_'on—farm faCllltieS _Were

’k;cusec and the relev:

-_(avallable water of'g
5;6 700 cusec) based

‘ Mlnlstry of Flnance

”=Agency, the Government of Japan, on January 23 1982

- P£e1imji_ﬁé'£j;"”_-'st&'d”y j.fih the.: riel”a-"sﬁfﬁey:-f' |

sPrellmlndry feas1b1lity study on Agrlcultural D’velopment

; w1th W1den1ng of Pat Feeder'Canal hasﬁbeen”nade in 7

fPakistan durlng the fleld survey for around 10 weeks from
"the mlddle of February to the end of Aprll 1982 henﬂ

-made on two ﬂalternatl'e of Case-l;”

0 cusec) and Case (avallable water of

the Agreement (S/W) concluded between the

Plannlng and Econom1c Affalrs, then“

jthe Japan Internatlonal Cooperatlon _

:availab111ty:of water

‘ht civil works and development programme

"-flfwere planned by the capac1ty at the peak stage of the water

g requirement 1n the proposed cropplng pattern.-w




o Feasi_biiit.y', é‘.t_ﬁdy:*iméaef_--ijﬁfing .the Home. Qf_frc_e_. Work

'élgff u
B hstudy ore”ented:in the Interim Report, the feasibillty study for

-the development of the Project was carried out as the home

-;requirements appearlng in Kharlf

" Results of the Alternative Studies . .

o 22.fﬁThe results of the aforementioned alternatlve studles show thatf;h:'

:fthe cropping inten51ty of the Caee 1 in Kharlf and Rab1 1s 60_

'7_per c”nt”and 95 per cent, respectlvely, resultlng in the total'

:CIopping inten31ty of 155 per cent,-whlle 1n the Case 25 hef o

o cropp1ng 1ntensity in Kh'rlf and Rabl 1s 50 per cent and 80 perﬁ

iicent respectlvely, totallng 130 per cent From an engineerlngﬁff"

polnt of Vlew,f

'fibe more beneflcial than the Lase 2 However, the development

both the Cases—l and -2 have phy51ca1 dlfflculty

'regardlng:the avallabllity of * water in Rab1 season, because

'*-.availabllity of water of 8 200 cueec and 6 700 cusec isfoﬂ'“'
?'considered throughout the year for the alternative study of

'“Cases—l and —2

fle obv10us that the Case-l development wouldf'f'



'_Although the Agreement of the thdY for the ?roject (S/W)riﬁs’

“'to the- avallability of water, the water balance study on ‘the
‘Indus River at Guddu Barrage is7r

oughly carrled out and the L

LIStudleS of’ Case~3 and - Case 4 show 'hat the cropping 1ntensity in

”Kharlf and Rab1 will be able to propose at 60”per cent “in’ the-_'

,N-both seasons resultlng in the total cropplng lntenslty of 120
'fper cent for: Case 3, and the cropplng inten31ty in Kharlf and

’ Rabl is 50 per cent and 60 per cent, respect1ve1y, resultlng in

the total cropping inten31ty of 110 per cent for Case-4 1n

“con81deratlon of available water of Guddu Barrage for the

o Progect

'.The development Scheme of the Case 3 and Case—éfare'fonnd

technically sound and economlcally v1ab1e. L

93,

stageafbévéiapaent'Plaﬁ

;As per conclu81on of the meetlng held between the Government of
:_Pakistan and’ the JICA Mission on the Draft Final Report, the
‘,supplementary study on the Staged Development Plan is made )
fassumlng that the ex1st1ng Rabi supplies and the Kharlf cropplng
:pattern are so adJusted that the peak water 1equ1rements occur

}Zln July and August._'- e

*As ‘seen’ in the Supplementary Study attached in: the Appendiy, Lhep

'}“cropplng 1nten51ty of Kharlf and Rabl 1s de51gned at 54 per cent_"

-1ntensity of 77 7 per cent for the Staged Development Plan.

24,

3 lrrlgationVPlan

Rererence crop evapotransplration, ETo 1s esflmated by u51ng

: 7theae methods, Blaney—Crlddle method Radlatlon method and

Pan—evaporation method ' As a result, the ETo estlmated by

7;Pan—evaporat10n method among them wauld be applied to the

"fPrOJect because annual ETo and monthly peak ETo are higher than-:”

';the others

coxxviiioono 0




o 26,”*

ration,: etc.-

"f'pCaﬁelj biétiigﬁ£a°iés ”Minor Canals st the ra' ﬁof 15 per

'hhtcent, 10 per cent an fpercent, resp'ctively,:resulting in'

h‘fconveyance eff191ency between the head regulator and the Outlet;ﬁh

:::ﬂ;(at Lhe head of the Watel Courses) of 68 9 per eent.z:u

the 'othe_

:hand for the field canal‘ and applleatlon - :
-Vteffieiency, sthe canal losses of the water courses and .. .
'_:applicatlon losses at the on-farm are applied by 10 per eent andii'
720 perfcent, respectively, resulting 1n the field canal and |
s-application efflciency of 72 per cent. On the basis of the _ _
:above crlterla, the ProJect eff1c1ency was estlmated at 49 6 periii

'"ffﬁcent.pgg

_ _ to be dellvered to the farm by the outlet was Lalculated'
'f;at 9 23 cusec, 7 54 eusec, 9 23 cusec and 7 54 cusec per 1 000

”5Eac1e feet (MAF), 2'0p

.MAF 2 033 MAF ‘and” 1;-?8,MAF for cases 1 o
"ﬂth 3 and 4, respectively ' o : '

'»Q¥Since the Pa eeder Csnal crosses the Kachhl plaln fro

'ffpfeﬁention'o‘ the flood damsges, the f0110w1ng four methods can o

'fbe con31dered

for the Main _V'l' |




L

D To construct the cross draln and to introduce the

flood into the Progect Area,: o

ii) :JT;TO construct the drain inlet and to introduce the
.yflood 1nto the Pat Feeder“ ' '

.:iiiir_ff,To strengthen the right bank of Pat Feeder Canal to

'djfsuit the flood and to introduce the flood towsrd the-.'

downstream, and

. 49) . To store the flqaa.iﬁ_thslhi11y-sid¢"to spresd,if.u'_'

g;Ta 1ng'into conslderat1on the eonstructlon eost, constructlon
.period construct1on method and 80, on, “the - above:111) 1s-'"

-fproposed for the prevention of ‘the - flood damages. '_f

f-?rbpbéédrraeiiiéiés‘_f,

_ﬂThe ex1st1ng 1rr1gatlon system of the Pat Peeder Canal PrOJect
-fls composed of the Desert Pat Feeder Canal the Pat Feeder Canal'
fand 13 Dlstrlbutarles.- The allgnment of those Maln Canals and .

;Dlstrlbutarles would be malntalned however, 1n order to secureif

'Zleffectlveness of water management and reduce of water losses Ain

'-,the Water Courses, Mlnor Canals should be construeted 1n

hfoff taklng from the Dlstrlbuterles s0 as to decrease the length

":of the Maln Course."

ty- of maln and lateral/secondary canr't in

_ithe 1rrigatlon system were dlscussed on thelr length of eanals o

'fsper unlt irrlgable area ranglng from 10 ft to 20 ft in length

-}per aere.f In eontrast, the ex1st1ng Pat Feeder Canal System hasf-l-

””.:a canal intenSLty of 2 9 ft per acre resultlng from large size o

:fof a chak. and long Main Water Course.

RS o6 SR TP




"fVIniorder to carty out proper water management, si?e of a chak

:'should be maintained at reasonable magnitude and Minor Canals of

,.;4 080 000 ft in total length, equivalent to 6. 7 ft- per acre, is,

co290e

2'~the pxerequlsites toz

.~eieCUt’

T*and 1n this work farmers eagerness tor agricu

proposed

Prov1sion of the term1na1 on farm facilities such as . water

nd: farm roads are"essentaal w0rks to- .

the irrigated_ag i-ulture 1nclud _g':c_m'mechanization, _h

re w111 act as’

With thelr support, the rationalized land

tparcelllng and land allocation will be materlalized, which are

grading the agrlculturer‘ Thus, the

Qmodern17ed 1rr1gation and drainage systems as well as new -

:Eorganiaation for farm management w1ll be established at an early

';_fstage.lf

300

P discharge cf 13 139 cusec (371 8 cu m/sec) for dlver51o

iThe Guddu Barrage was constructed across the Indus aner at

Guddu 1n 1963 1ncorporat1ng a head regulator with a design'_

"lto the:'

"??Desert Pat: Feeder Canal on: the right bank of the Indus in Sind -

. '.aand Baluchletan Prov1nces.- Although the PC 1 in 1979 estimated-

.-;i}Canal: a head loss of 0.05:
“;"Barrage should be increased by

e small increase An the head 1oss, however;fx

ithe 1ntake dlw

15norma1;pond

-f“constant by the survey team._.i;

"}In ‘order, to pass de31gn dlscharge of

charge to be 17, 100 cusec (483 9 cu; m/sec) at
_hevel of 255 5 ft, it was calculated atkl7'300 cusec

fm/sec) prov1ded that a head loss of 0 8 ft 1s kept as l

‘ 17,300 ‘cusec (489 Lo
&_and 3 1nto the Desert Pat F edfr;f

/sec) for the Cas

.detal16{85 It is negligibly:

_ emnecessary head at o

IV:Tthe head of the Besert Pat Feeder Canal should be kept by

'n_-lowering a water level of 0 05 ft from the orlginal water levelz:-




The‘existing Desert Pat Feeder Canal with 7 0 miles (11 3 km) {0

"',length, 15 5 ft (4 72 m) in water depth and 240 ft (73 2 m)”in

zlbed width has a capacity of 13 748 cusac (389 1 ey, m/sec) and _
-diverted at the end of the eanal into the Desert Canal and Lhe:=

:EPat Feeder Canal covering 1r11gab1e area in Balnehlstan and Sind

'Prov1nces.

'-Widenlng of the Desert PaL Feeder Canal Wlll be made 1n such

“-_manner that the rlght bank of the canal will be expanded to a
."canal bed wrdth of 285 ft (86 87 m) with a water depth of 15: 5

32, ¥

£t (4 72 m) and hydraulic gradlent of 1115, 000 the~same ratio
Jfas PC- 1 o

The rlght bank of the Desert Pat Feeder Canal should be expandedi
”'because Begarl Slnd Feeder Canal 1s runnlng in parallel w1th ‘the
'Desert Pat Feeder Canal at the left bank - whlch obstructs the

:eanal from its expan51on at th1s 51de.

'1ng of the existlng Pat Feeder Canal for the portlon

'dbetween R D 0 and R D 586 w1ll be made and the eanal will be
textended up to R. D 624 The Pat Feeder Canal has a total

”'plength of 118 20 mlles (190 20 km) w1th a designed dlscharge of'r

'-ll,OOO‘to B 960 cusec (311 2 to 55, 47 cu m/sec) 1n Case 1; and

';C35¢f3'&“d 9 500 to l 602 cusec (268 9 €6 43 .3 cu. m/see) 1n

-;Caée—z and Case 4

T To reduce thefseepage of the canal at the portlon of hlgh

embankment wrth sandy soil brlck llning 1s proposed‘w1th a

f%total 1ength of " 42 000 ft (12 8 km) from R D 185 to R.D 190,

‘--?from R. D ?24 to R D 235 and from R. D 292 ‘to R D 318

ﬂIn con31der1ng the ex1st1ng eanal struttures Such- as Head

'”-ﬁfRegulator, Cross Reguletor and Offtake, the proposed full supply_'

ﬁﬁ‘level is deslgned to keep a dlfferentlal of one’ tenth of one_';d:

1‘foot compared w1th the present one.
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Canal struotures are’ eomposed of Head Regu]ator, Cross ,f:f

Regulator,rPlain Fall ClOSS Drainage and Offtake, and most of

.these structures will be expanded to meet the requirements for: -

_the widening programme.; In depend on the arrangement of the

existing structu1es, some of the. canal structures w111 be newly

_constructed De31gn of the canal structures is made based on
the' locally prevailing oriteria with indigenous materials,_which'
"‘should be examlned irom the engineering and economical point of

'view.z

_The traffic system in the PrOJect Area,_which 1s ‘the road
_:netWOrks and road brldges,'is very poor. At the eente1 of the
'?hProJect Area,.the national road Quetta Sib1 - Jhatpat
dearachi, 1s running through North to South and the other::”E
R national road Jacobabad —.Guddu Barrage, 1s ‘one of - the trunk

: road 1n the Area f The serv1ce roads.- along the Main Canal and
-'Dlstributaries together w1th the above—mentioned two national
l-roads are only traffic system avallable in the Progect Area and'u

'_the national roads are - the metalled roads and others are:

slippery clayey roads._ For about a week after raining, the Sald

-jclayey road are. not available for traffic.

.The completion of the Project w1ll greatly 1ncreese ‘the traffic:'ﬂ
hin 1ts volume With rapid 1nerease in the volume of farm inputs. :d
B and outputs to be transported In additlon to the two nationall' X
,roads, the serv1ce road along the Main Canal wlll be 1mproved
'fwith metalled road w1th 20 ft w1dth of asphalt pavement in a
zgr:dlstance of - 73 3 mlles (118 km) at RD 238 to RD 625 '

.The service roads along the Distributaries, 217 miles (349 2 km)
g'in length, and'the connecting road between the end of each '

.npistrlbutary and the natlonal road 35 miles (56 3 km) in : IR

_h"length__would be prov1ded by: gravel pavement w1th 10 ft w1dth

:=and utllized as trunk road of the PrOJect Area supplementarily f--l'”

to the serv1ce roads along the Maln Canal and National Road

CRXXAAL e
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'-water courses, farm draln and: small structures such as nakka,

-The proposed on- farm fac1lit1es are’ the main, 1nterna1 and llnk"

=dlvision box,’ etc. All water courses will be constructed Wlth

-_earth.

-In order to give a. shape to the concept of the proposed on farmb.

fac111t1es, the model des1gn of 1rr1gat10n and dralnage canals

‘as well as. land parcelllng was carrled out for one sample area
: Furthermore, ‘the requlred costs for in onnfarm development were'
"estlmated on- “the basis of thlS sample area,'and their results

‘were: applled to des1gn1ng the on~£arm development works in-

the whole ProJect Area.} The construction, Operatlon and

Zmalntenance ‘of the on—farm fac111t1es ate. requlred to. be

undertaken by the land owners 1n bas1ng on this model

PrOpbsed*Agricultural Development.

35,

"As for agrlcultural development, accordlng to the £armers

llntentlon, the | government 5. pollcy and crop selectlon cr1terla,

the follow1ng crops ‘have been selected for future cr0pp1ng

In Kharlf (summer),"sorghnm;b‘paddy; sesamum and pulses

(mungbean, mash etc ) have been 1nc1uded _whlle for Rabl

'f(Wlnter), wheat, rapes and’ mustard, pulses (gram, lentil, ete.)
'land fodders (berseem) have been selected ) Bes1des these crops,'
rsugarcane, respectlve Kharlf and Rab1 vegetables and orchards,'

-gllke c1trus, mango, and guava are algo proposed Lo be ralsed at

' pflve per cent of command area as a Whale. As a result, croppingl

b.1nten51ty for Case—l (8 200 cusec) is- 60 per cent 1n Kharlf and_"
s95 per cent ‘in Rab1,_tota11y 155 per cent, whlle for Case 2
-p(6 700 cusec) they are 50 per cent, 80 per cent and 130 perr

cent, respectlvely. As for the recommendable development,'the

-t;Case—3 (8 700 cusec) 1s proposed w1th cropplng 1ntensity of 60,

"f’p_e
"1s 50 per cent in Kharlf and 60 per cent in: Rabi totally 110

:cent both for Khar1f and Rabi- whlle the Case-4 (6 700 cusec)

”"per cent

xxxdveo
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The agrieultural development is a complex business. A great deal

'-of money, efforts and tlme will be consumed by seizing o~ one or

; fthe other single problem as panacea for’ all the - ills of

:]agriculture.. Afhfrmonious combination of all. inter—related
':factors such as experiments, research extension, production .ﬂ'

-ucredit, storage and marketing with full support from the- public_h

'as well as the private sectors is a must for speedy development

o of the agriculture._g

“pract CES of farmers 1s not so tight._ The results of ‘a study or”

';research are very hard to apply in the field by farmers:

'.-ﬁthemselves._ It is natural that, experiments and research should-

‘ogbe continued by respective eXpert of the field concerned for

”ther development of agronomlcal sc1enee._ For linkage of: the-_
've two, researchers and farmers, there is a need to establlshr'

_r1a1 Farm (Applied Research) as olosely to the farmers

inelds as’ possible._ Experiments in the Applied Researeh such ashh
zdseleetion test of crops to be introduced “into the Project Area,:

jcomparative yield study w1th several applieations of irrigatlon, e

'f;fertilizer trials and chemical spray, practlce of new farming*\

f{lntechnlques and s0 on, - should be carrled out on-, the Trial Farmp

o (Applied Research)

| ._Pll&frfrhjece

-rThe Pilot Pro1ect 1nc1udes 'the follow1ng programmes as_ﬁe;

._ragricnltural supporting se1v1ces to secure successful farm_f'

pproductlon 1n "After Progect of the Agricultural Development L

:.*U_'Projeet with Widening of Pat Feeder Canal

‘h'f a) i;A Trial Farm (Applied Research Farm) w1ll be prov1ded in j~? S

Ject and various applied researehes w1ll beduu'

: fd¥the Pilot

_ : er proper water management'and seleetion of B
Tsuitable variety of crops.’"' 2 :




';:b) '1The modern mechani7ed farming will be demonstrated and the'

_;extension services will be renderod regarding the

mechanized farming techniques

soe) -The modern 1rrigation facilltles w111 be construoted in the'

: fiPilot Project and study “on de51gn crlterla for such
'dffaclllties for the -fuLure reference and practlce on
'7operation and malntenance of the fac1lities w1ll be carrled

o out,

dy Intenslfled extenslon serv1ces and tra1n1ng of: farmcrs

'will be glven regardlng the 1mproved technlques of

1rr1gated agrlculture

38

fImplementatlon¥SCHednle' G

The study ‘on construet1on schedule was carefully made taklng

vlnto account the work volume and the total amount of the Progect

cost -and as the result the eonstructlon perlod of three years

'f;for Stage I and Stage~ll eaeh starting from September 1985 and‘

?September 1987 “has been scheduled -sparlng other perlods for

: j"-deta1led deS:Lgn and tendermg and the Pilot ProJeCt'

. :Consulting Services .

39

fThe consultants engineerlng serv1ces are proposed for effectlve

"executlon of, the f1nal detalled de51gn, de51gn and superv151on ’

"fﬁfof the Pllot Pro;ect, and Superv1s10n of the Stage 1 and II of

v the Progect, the pr0posed consultants man—months for whlch are:

.242 LZB?,' and 258 man—months, respectlvely,. ;ncludlng

' "foreign and local consultants. .

xkxvi




" Project Cost. . ..

.:Qﬁ}t'

The total investment cost including the cost for price )

-;-'fescalation during the 1mplementetion Perlod was estimated at

'-::million)“for Gase—Z and Case—4 (Discharge 6_700'cusec) while thee':'-

'finvestnent

,165 million (US$196 82 million) for Cese 5 and Cese—3
_gei8\200 cuseo) and at, Rupees 1: 892 milllon (US$172

ost for the Stage Development Plan was estimated at'.

'};:Rupees 1, 389 million (US$126 28 million) Those costs are not

S 'wincluded the lnterest on capital investment during construction.;-

: The summary of the 1nvestment cost of the ProJect is 1llustrated:

" as follows

CERRVAT L o
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"~ Project Implementation and Operation .

fProgect £ f smooth_progect executlon The Commlttee will make)aff;-e

_;go:d coordination‘among the related Departments and Authoritles _f]

concerned andlrequebts them to eytend their a581stances and

'_radv1ces directly or indirectly to the Progect*and also the

-'commlttee w111 give adV1ces to the Pr03ect from the'-

'-f}admlnlsttatlve_pointfof vlew;;'-f

}'Although the Fed:ral Government should appoin

'governmental o

’3-agency as an executing agency for the 1mplementat10n of the

'Lunder the superv151on of theh:

ﬂhBaluchlstan and the Consultan'

"'Project, the WAPDA is recommended ag an’ agency for the purpose J"'

rrlgatlon and Power Department of -

F!The Progect Managerjls fully responsible to execute the Progect::

f{works 1n keeplng a close roordination among related Departments o

: ”-;and Authorit es:co _rned;

”a'and malntenance of th”’Progect, the ex1st1ng organlzatlon should-?_f'-

'conceptlon to. the organlzatlon of the operatlonﬁ'

':'other hand ‘it is proposed to”strengthen the extension serv1ces“

entatlves of the Governmental agencies concerned w1th:the}?j_?'



for the farm menagement., Eepec1a11y,:there ie ‘a. necessity tor.:,
provide the committee so as to eetablnsh a close relationship

between the jrrigation and the agrlculture in the PrOJectD;

- projéce. f.'fue't"i,f'i"de_t’i’c'jﬁ::-"‘1 -

| 45..'_

'rate at Whlch a dlfference between the present worth of beneflts"E

‘ ”.and costs 15 zeroﬁr The_dlrect beneflts of the Progect are

% deflned as the 1nerease 1n fina] agricultural productlon'.

1attr10utab1e to the work carrled out..-»f'

'fifTaklng 1nt0 con31derat10n the foreg01ng assumptions and 50—year
”evaluation perlod .the IERR are estlmated at 16 0 per cent and
 .14 6" per cent for Case—3 and Case 4 respectlvely, whlch is eff
- consrdered feasrble from the fact that the opportunlty cost of

'.T;capltal in Paklstan is regarded as 11 to 15 per cent.

LXXXX




. the

'f'the :.'

. agricultu

"V:Pat Feeder and th

The Pr je t_Area and its neighborhood have been left behlnd '

rogress up to present. Consequently, the population

"'_density[of the Area is- IDWer than the average 1n the Province off:V'

ifBaluchistan as Al whole._ There mlght be many reasons to be

h?accounted:in thlS regard but one. of the maJor reason will be

sence_ of wate1 resources .avallable for irrigated

under the prevailing condltions as well as such E

y’iagricultural infrastructural fac111ties:"requ1red £ r35f

;. _as 1rr1gat10n and dralnage canals and

fnton—farm fac1lit1es, whlch results 1n no opportunitles of

: employment and 1ow farm 1ncome.q.

' To cope w1th'these present status, the Government 1s

.'}prop051ng the strategy for development 1n 1ong term, espec1ally_.

'putting emphasis on the 1ntegrated agrlcultural development w1th'

g 1rr1gated agrlculture in the Area. IR

: able at the existlng Guddu Barrage, create the employment

:fopportunlties throughout the year, and Jnmrove the l;v1ng

"fenv1ronment from th"'v1ewp01nt of the rural development through:

lrthe prov151on of assured-llrrlgation water w1th. 1mproved

?:agrlcultural supportlng serv1ces and road system.."

The maln works of_the Pro;eet are w1dening of the Desert

'P t Feeder Canals,’ 1mprovement ‘of ;ﬂ cn

'lestrlbutarles, 1mprovement or, constructlon of Mlnor canals and'

;'festabllshment of the Pilot Progect

The proposed scope of ihe Agrlcultural Development Progeotf o




Lprjeét:Area-v'

.”ColtivablefcommaodedeﬂteaJ(CCA):_f'

Proposed Cropping Area jf;1;i

§§§e~3
367 200
(148, 700tha)"
367,200 acr
f(148::00‘
7345400

_-Khatit.cfoos:

. 7.:Rébiidfops

aéresﬁfsox)i

612,000 ackes

© (248,000 ha).

'aeres (60/)f:ﬁﬁ |

367 200 acres. (60/).
(148 700 ha) .

673, 200 acres(zlog)if;-'

‘ acres(120%)
(297,400 Ha). '

Caeele;"

Maln Canals'f

' 7,00
118 20
. _125 20

: Desert Pat Feeder Canal :
Pat Feeder Canal o
S Total
: Dlstributaries e
15 Dlstrys
' Mlnor Canals
772 78
1 134 95

M1norsrfu-

Total Canals Length

's:'_236{9?7M11es~

(272 500 ha)

Miles (11,28 km)
Mllesi'f(iﬁogzo
MllES: '(291;387km).T

(381136 km)

ﬁﬁiesft1;243263;km)a.’
Milesﬂ(l;é26.£7

eﬁt: The proposed scope of the Staged Development Plan in separatlng

engineering works from the agrlcu]tural

o follows

development is as-’-?
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Cultivable -—_Cor_nr:nap.dé'dl' '_A'l_f:ea.\_(_CC.I-‘;_).“ S o 612,000&cres S
LTl e (248,000 ha)

| ProposedCropping :'Aréa:'.' R e _
KharifCrops 330,500 acres (54.00)
RabiGrops . 145,000 acres (23.7%) .
L a0 )
Cototal o 475,500 acres (77.7%)
U oz

- canals .

The ___safné '- canal “length with plans 'of'_‘_C'a_'s'é_—3_ and'- Cas'e-—l}..' SR




' ¢. . RECOMMENDATIONS

‘1..) Water Resources

As far as Lhe water resources for the development proJect in the

Indus Rlver Basin are concerned the Government of Paklet

s
controlllng the water distrlbutlon to meet the demands among the"
fprojects by 1tse1f through the Indus Rlver Apportionment Comm1551on.
:It is cons1dered that the Comm1381on is an authorlty (o8 arrange the
.water rlght of the Wldening of PAT FEFDER‘ CANAL PROJECT in
—conslderatlon w1th other development prOJects at downstream of”

Tarbela and Mangla dam. :

It ls recommended that the sald commlssion should conflrm as
soon as p0351ble Lo glve the guarantee of *he water rlght for the

Project.si
2. 'Soils

31) :Jhatpat Soll Assoc1atlons, SlC in Texture9 occupy1ng around 80'f:"
N per cent of the whole Area should be further surveyed 51nce mosth
‘_fof the extent rather showed dlfferent textures from those of
; SlCl or SlL Thls w1ll produce a good result not only 1n the_‘
i'more accurate genetlc classiflcatlon but also in the better land .

:fpotentlal appralsal

Z)ZJuSoll Salinlty must be monltored_be ause of 1ts prevalence in theﬂ;:
C tArea both for surface and profile status._ The monltorlng method’

.would better 1nvolve s011 sodlclty and be. favourable subjected
- to an electronlc computer system by codlng data together w1th

proflle characterlstlcs.'

CoxxXxxivooU U




' f3)[ﬂ Although quallty of irrigation water has no problem except for
'U':sediments contalned,'continuous care must be taken not to cause'

"salt accumu“ation in the'“oil sur[ace.& In this regard perennialﬁg:"

l;irrigation3i not so rec”mmended to the Areas where saline

'-groundwat xists at shallow level It should be noted that

elternating wet” and dry'condition i necessary to develop the'

: £j .ﬁff= loglcally aeldic fertilizers and o,ga ic fertlllzers such

: and. green manure are hlgh yﬁrecomme ded 1nc1uding
'73frequent%'inttoduct1on. of the deepmrootlng legume crops or

;ffgrasses in the cropping pattern.-'“':i;

'futllize the data concerned the PrOJeCt Area bY féferfiﬁéﬁthEE:;'

'Jgproposed procedures in rhis study._

'3, Operaticn and Maintenance . =

:As mentloned in the proposediorganizatlon, 1t is“'

*etween the e

<" 'the Project.



4. On-aim Developrient -

:In considering the importance of the on—farm development, it 13” 3T"

‘reLommended that the GovernmenL should provide sufficient

"genplneeling scrviges to farmers in the Progect Area regardlng

'Ithe implementatlon of the onwfalm fac111tles to be undertaken by-' L

e the farmers themselves and also make sure of successful

-jﬁexecution on this matter. ;;” i
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~ CHAPTER:I,  INTRODUCTION

In response to the request -of ‘the Government of the Islamic
_Republlc of Pakistan for technical assistance to formulate the
Agrlcultural Development Pro;ect with Widening - of the Pat - Feeder
Canaly the Japanese Government decided to carry - out the feas1b111ty
;study on the Pro;ect through prov1d1ng the engineering services of

.'the Japanese Study Team.

Prlor to the fea51b111ty study, the Japan Internatlonal
Cooperatlon Agency (JICA), the governmental agency responsible for
the implementatlon of the Japanese technical cooperation programe
had dlspatched the. prelimlnarv -survey team to Pakistan for about
three (3) weeks from October 27 to November i5, 1981 in order to make
reconnalssance survey on the ProJect Area, to. collect data for the
. study and to follow necessary procedures for the feasibility study.
-Based on the results of the pre11m1nary survey, the. Japanese Mlssion.
was dlspatched to Pakistan to discuss the Scope of Works (S/w) for
the feasiblllty study of the Agrlcultural Development Progect w1th
W1den1ng of the Pat Feeder Canal. The above dlscu551on—meet1ng was

concluded on January 23, 1982 in Islamabad.

In'compliancedwith the Scope of Works,_the JlCA'has dispatched
the survey team for -the feasiblllty study for about 10 weeks from
l_February 20 to- April 30 1982,

" The flnal report has been prepared by the survey team.ln
'accordance with the Scope of Works for the fea31b111ty study coverlng
‘three major items of the proposed project components; namely, (1)
provision ofiirrigation and'drainage facilities includingaon—farm
.facilities; (ii).establishment of the pilot project, and (iil) .
promotion of the agricultural development with intrdduction:of'proper
_ water management' strengthenlng agr1cultural supporting services as

'well as establlshment of farmers organlzatlon. The Project covers



' 'about 612 000 acres (?48 000 hectares) of cultivable commanded area
(CCA), ‘which- occupy ‘a part. of Kachhi Plain extending on the right'

'-_bank of Lhe lndus River, about 190 miles (300 kilometers) South—east .

.:of Quetta, provincial capital of . Baluchistan Province.

Tabulated hereunder are -the Advisory Group members, Team members

. ‘and: Pakietani counterparts personnel aoeigned to the Progect. .



. Advisoty Group Members Assigned to the Project

‘Name

Chief Adv1ser
Mr. Kazushige MATSUO

'Adviser'(Irrigation)
Mr. Shin TAMURA

.- Position

Director
Land . Improvement Engineerlng

. .Service Center -
‘Ministry-of Agrlculture, Forestry
“and Fisherles (MAFF)

Deputy Dlrector -
Irrigation and- Dralnage Div151on
" Regional ‘Agricultutral
.'Admlnlstratlon Offlce

HMAFF : '

Adv1ser (Hydraullc Structures)Deputy Dlrector

Mr, Yasuhlko YAMAMOTO

- Adviser (Soil & Agronomy)

Mr. Isac YANO

Adviser (Agro-Economy)
Mr. Kunjo TANAKA

Adviser (Economic Evaluation)
Mr, Tohru SHIBUICHI

_Plannlng D1v131on

Agrlcultural Structure Improvement

‘Bureau

MAFF.

Deputy Director

‘Upland Crop. Development D1v151on

Agrlcultural Production Bureau

MAFE

D1rector

'Reglonal Planning D1v151on =

Regional Agricultural
Admlnlstratlon Offlce
MAFF

-Deputy Manager

Overseas Economlc Cooperatlon Fund
(OECF) :



W

Team Members Assigned to the Project

Name

Meteorology & Hydrology

Mr.

Teaﬁ Leader -
‘Mr.

Yoshio ARAI

Iku7o IWAMOTO

Irrigatlon & Dralnage

Mr.

Hiroshi KONDO

Canal Plannlng

V_Mr,

Construction Planhing &

Sumlo KONISHI

Canal Structures
Mr.

Masanori HIOKI

... Cost YEstimate

i0.

_Mr;

Tzkayuki INOUE

Ag rouomy

Mr.,

Yasunori HASEGAWA

Pedology

Dr.

Mr,

Yasuo TAKIJlMA

'Agro Economy

MlLsutomo ANAI

Survey & De31gn.

Mr.

Dalklchl NAKAJIMA

Period stayed in Pakistan

.Feb 20
Apr. 1
Aug, 27

Mar. 11

Feb. 20'
hdug. 27

Mar. 1
Mar. 1

Mar., 1

" Feb. 20
Feb. 20
Mar. 1

_ Mar. 1

to
to
to

to

fo

to

to

to

to

Lo

to

to

Mar.
Apr,
Sep.

‘Apr.

Apr.
Sep.

Apr.“
Apr.

Apr.

Apr.
Apr,
Apr.

Apr.

10
30,
7y

19,

19,

19,

19,

 1982
1982

1982

1982

1982
1982
1982
1982
1982
1982

1982

1982

1982 ..



Counterparts Personnel Assigned to the Project

. Name

Liaison foicer_(in=Quetta)
Mr. Shirin Khan Loni -

Llaison Officer (1n Pro;ect)_
Mr. Mohammad Azam Baluch

'LiaiSOnfOffieer (In WAPDA)

Mr. Muzaffar Igbal

~Ifrigetion

Mr, Gul Mohammad KHOSO

-Agro-Economy
Mr. Mohammad Amin

Agronomy

. Mr. Mohsin Wahla

Soil

Mr. Mallk Zahur Ahmad

StrucfuféiiDeSign~':

. Mr. M. Javed Sheikh .

Hydrology

Mr. Abdul Kﬁallq Soomro

.'PoStion

CAssit, S
'_Central De51gn Offlce, WAPDA

_Superlntendlug Engr,

E/M Circle-

Irrigation & Power Dept
- Baluchlstan 1

.Superlntendlng Eﬂgr-

Sibi Diwvision-
Irrlgatlon & Power Dept

Baluchistan,

Dlrector

'Investlgatlon Dlv. WAPDA

Quetta -

-Executlve Engr.

Pat Feeder Canal, Sib1 Div,
Irrigation & Power.Dept.,

Baluchistan

Senlor Economlst

WAPDA .
Lahore

-Senlor Agronom1st

WAFDA -

'Lahore

Junior Resealch Offlcer (5011)

WAPDA
Lahore

Director

Lahore

.JUQior Hydrologist

WAPDA
Karachi
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- CHAPTER TT.- - ECONOMIC AND SECTORTAL BACKGROUND

Illl. National Level

. Lying between theilati;ede*orr23530' to 36°45" North and the
1ongitﬁde:of 61° ro 75°31' East, Paklstan stretches over 994 miles
(l 600 km) north to south: and about 550 mlles (885 km) east to west.l
It comprises four pr0v1nces* Baluchlstan, North. West Frontler, the
PunJab and Sind.  Of these, Baluchlstan is the largest province with'
. an ‘area: of 134,050 'sq. mlles (347 188 sq.km), followed by the’ Puniab
with an area-of 79,634 sq.milés. (206 251 sq km) includlng the ‘Federal
.Cap1tal Area._ Sind “has an area of 54 406 5q. mlles (140, 913 sq km) ,
North-West Frontier 28,773 sq. miles (74,521 ‘&q. km) and the - Federally'
-Adm1n1strated Trlbal Areas (EATA) Cover 10 510 - sq. miles (27, 219 '
sq;km).' The total national land area is 307 373 sq.miles (796,095

8q.km). (See ‘Table II-1, Appendix)}.

ACCording-to the fourth'census in 1981 the population stood at
83, 782 million as ‘against 65,309 million in 1972 whereas merely
32 500 mllllon in 1947 “the time of 1ndependence. “The den81ty of
:p0pulation was reported at. 105 persons per square kilometer in 1981.
(See Table.II-l, Appendix),

'-The year  1980-81. waS'the.third-year of'rhe country's Fifth
Flve—Year Plan and - Wltnessed 31gn1f1cant .gains in the commodlty
produc1ng sectors,:lmpre331ve rlse in export earnings and notable
expan81on in the domestlc resource share for f1nanc1ng the" publ1c

'sector dnvestment: programme., There had been an unexpected rise (in -
the ‘import- blll of o1l and its products owing to the Interndt1onal

inflationary conditions that- adversely:affectedathe balance of trade,



; The average annual rate of economic growth was ‘3. 7 per cent in
GNP and 4,2 per cent in. GDP allowing only a marginel 1mprovement in
'the per capita income durlng the period 1970 7. However, the GNP
~jrecorded a growth rate of 6. 7 per cent in 1979 80 and 5.5 ‘per cent in
_1980 =81, Whlle the GDP recordcd dn -increase by 7.0 per. cent in
71979 80 and 5.7 per ‘cent in 1980 81 (See Table 11-12, Appendix) B

The two maln commodlty produc1ng sectors of agriculture and
ffmanufacturlng contrlbuted Rs.25, 328 milllon to the GNP in, 1980 81 as
-compared w1th Rs. 23 886 million in the’ prev1ous year. Thelr share in
the GNP has 1ncreased from 44. 8 per cent in: 1979 80. to 45 per cent in.
.1980 81. The contr1butlon of the services . sector to ‘the. GNP rose
from Rs. 26 271 million to Rs.27, ,692 million during 1980-81, Tts.
:share to the GNP ‘has: sllghtly decllned from 29 3 per cent in 1979 80
.to 29.2 per: cent in 1980-81. ‘

The present reglme reallzed that the. shortnterm plannlng on
annual b381s was capable to’ produce the deslred results. It was,
~therefore, decided Lo revert to ‘the medlum plannlng and thus the

Fifth FiveeYeariPlan (1978 83) was - 'launched on-July 1, 1918.

Ba51cally welfare—or1ented the Plan 1nvolves -a development
. outlay of Rs. 210 2 billlon of whlch Rs 1482 bllllon or 70.5: per cent
are earmarked for the public sector and Rs 62 bllllon or’ 29 5 per

_cent to the- prlvate sector . A notable feature of the Plan 1s that as

. much as: 75 per cent of the total 1nvestment will - be met through

1nternal resources and natlonal sav1ngs ‘and. only- about 25 per cent
will be . flnanced through external resources._ The agrlculture and

water sectors have been given top prlority and allocated d sum of

'_ Rs. 43 1 billlon or “20.51 per cent of the total outlay, mlning and

.:1ndustry Rs. 42,5 - bllllon or 20 22 per cent, power and  fuel Rs 33 5
;b1lllon or 15 94 per cent transport and communlcatlons R5.38.6
billion or 18 36 per cent social and: other sectors R&.29. 5 ‘billion
or lé 03 per cent,'and phy51cal planning and hou51ng Re.23 blll1on o
10. 94 per cent of ‘the total outlay.

:



The publio sector development expenditure o be inet from: -
budgetary resources is estimated at Rs, 128 billion, the balance of
Rs. .20. 2 billion will be “covered by the. development expenditure of the.
public corporaiions. _ The | annudal development expenditure w1ll -
increase from Rs.17, 40 billlon in 1977 78 to about Rs. 31 50 bil]ion
in: 1982 83 show1ng an annual _growth rate of 12. 6 per cent._ However,_
the whole the public sector outlays are projected to rise at a rate

of 11. 4 per cent

- The ba31c obJectives of the Plan are the development of the
Irural areas including extenslon of social sexvices llke schooling,
health ‘and drinking water facilities, e351n0 of urban problems llke
water supply, drainage, houSing and transport, development of _
“backward 1eg10ns, meeting the ba51c needs of the-population and the
promotlon of equity. between u1ban and rural population, and laylng

down of the foundations of ‘a long- term economic growth

‘ The focus of ‘the Plan covering a w1de variety of programmes
Would be ‘on the rapid development of agriculture based on eff1c1ent
utilization of the potential of the nation An terms of land,
manpower, and water resources as well as expanded and more intensive
use of modern 1nputs and creation of permanent 1nst1tutions in this’
v1tal sector of the- national economy -The  target of 91n_per cent
growth rate in:agrlculture-1s_essent1al_for meeting the’basic needs,

stabiiizing prices and improving the balance of payments,

- The highlights of Agrieulture sector ‘are; f (a) to achieve a -

growth rate of six per cent per annum, (b) to mark a tran31t10n from '

self—sufflclency in wheat, as’ the man concern, to export: agrlcultural""

products as prime objective, to 1ncrease productlon of rice both for
domestlc consumptlon and export,’and to 1ncrease the export of other
agricultural commoditles to a feasible extent, based on, proved
natural advantage and warld market prospects, (c) to_increase
01lseeds production for minimlzing imports of_vegetable oil;'(d)_torl

accelerate production of protein—rich foods such as'pulses, meat,



milk, egg and fish at & rate higher than ‘the . population growth with a

v1ew to improve nutritlonal level of the middte—clase (e) £o 1ncrease_

- production ‘atid’ productivity of cotton and sugarcane, (f)

accelerate production of - fruitq and vegetables both for localA'
consumption and exports' (g) to upgrade agricultural production in
the 111 endowed'areas (arid hilly, sailaba “and barani) through _
”1ntegrated plan;for exploitation of fatural resources to. minimize'
_1nter»regional farm 1ncome disparities, (h) to 1mprove productiv1ty
of small farmers in Lhe 1rr1gated areas who constitute magority of
the’ farming community, (1) to dlversify agriculture, possibly through
_multiple cropping system and by promoting such minor crops as =
'soyabean, sunflower, etc.,' and (1) to 1ncrease and protect wooded

area and to. develop range lands for livestock production.

nder the Plan, wheat production is prOJected ‘to increase
'_suff1c1ent1y to ellminate “the need for huge 1mports besideés ech1ev1ng
'euhstantial 1ncrease in the export of cotton and rice by the ‘end of
‘the Plan: period. An increase of 2. 5 pei cent per annum is progected
'1n the 1rr1gated cropped acreage and y1elds are expected to increase
by over four per- cent per annum.' Special attcntion 1s to be paid to
fertilizer COHSUmpthH which 15 expected to double ‘over the Plan -

perlod the bulk of which will be produced within the country

_ The supreme 1mportance of agriculture 1n the economy of Pakistan
has by no means dimlnished despite the rapid pace of industriall—"
'-zatlon 1n the large urban areae.. Although its share in the GNP
.slightly declined from 29.3 per cent dn 1979 80 to 29.2 per cent in
1980 81 it 1s still the largest 51ngle sector’ of the economy.

akistan 1s predominantly “an agricultural country ‘and about 75" per
ffcent of 1te population comprises agriculturists and farmers who toil

dn” produc1ng the maXLmum quantity of the’ foodgraine For the entire
_ nation and raw materials t6 the domestic 1ndustry ' Because of bumper-
:wheat, sugdrcane and -maize crops, the growth rate of agricultural
.production during 1980 81 is expected at 4.4_per ‘cent. The wheat



crop was estlmated at 11.34 mllllon tons, sugarcane crop has created_'
a new record at 032,15 million tons and maize production is vp by 2. 9
. per. cent as. compared with that. in 1979 80. The cotton_production is,'
expected at. the last year 8 level.  Only rice production'recorded a
decllne by . 4 4 per cent to 3. 075 mllllon tons. from 3.216 mllllon

tons 1n the previous year,

During 1980 81 Lhe Government contlnued 1ts pOlle of ‘,.
subsid121ng the essential agrlcultural 1nputs -and eettlng support
prlces for some of the major crops. The element of sub51dy has,

-howevel, been reduced with a view to move towards its - gradual
-withdrawel This was supplemented with the streamllnlng of the 1nput
dlstributlon system to ensure tlmely avallabllity of the essent1a1
1nputs._ The support prices of the 1mportant crops like wheat, rlce
(paddy), seed cotton (phutti) and sugarcane for 1980- 81 were revised'
upward well before’ their sowrng The Agricultural P11ce Fomm1551on
has .been set up to advige’ the Federal Government on the prlclng
‘pollcles ‘of the crops and the inputs and other relevant aspects of

the agrlcultural development

The work is progre551ng on three on~g01ng agrlcultural projects,
which, on completlon, w1ll place agrlcultural growth on secure
-foundations in the comlng years. The seed 1ndust1y projects, belng
implemented in the. PunJab and Slnd, will ensure the supply of good
quallty seed throughout .the ‘country. The prOJects contain the"
1mportant elements of. development and dlstrlbution of the seed suited
to the requlrements of dlfferent reglons._ Slmllarly, the pllot"
extension progects are also to be undertaken 1n the two provinces.
These projects wlll be much more closely structured and superv1sed
than the present serv1ces. ‘These pllot progects and other extension
‘projects- w111 be replicated throughout the country after testing and

reedgustment in the light of the experlence thus galned

~-10-



Likewise, ‘the water management projects. have been started on
.pilot scale in the 1rr1gated zones to put down water 1osees in
transmission, which aré estimated to be 45 to 60 per sent. Lhe pilot
on—farm management progects have already’ resulted in the . improvement
of nearly 500 water courses “and bencfitted an area of about 85, 000
acres, Meanwhile, the PunJab Government has etarted ‘a. crash
progremme to'improve another-l0,000 water courses, This would save

nearly one million acre feet of water.

‘The Federal _Government deeided' to enhance the limit of
interest -free production loans from Rs$.5,000 to Rs. 6 000 per borrower
per year sub;ect to a limit of Rs.500 per acre. The salient features .
of thls scheme with the latest amendments are: (A) interest-free
_loans are admissible only ‘to the small farmers of ‘subsistence
holdlng; (b) the loans are only for the purchase ‘of seceds,
fertlllsers and pest1c1des, (c)'the geﬁeine additienel'CIedit needs
of ‘the small farmers can also be met ae per forms and procedure laid
down but 1nterest as prescribed will be charged on the amount in
excess of Rs 6 000 and (d) the farmers will be given two ‘months'
'perlod after the harveet to repay the loan and get the exemptlon of

the lnterest. However, if they fail to repay within the ‘prescribed
period, their loans will become’ interest- beallng with ‘retrospective

effect.

-11-



I1.2. Provincial Level

Baluchistan is the largest province of Pakistan in terms of area
-and the smallest in terms of populatlon._ It spreads, virtually as
plateau, over 134,050 sq.miles (347, 188 sq km) about 44 per cent-of
the- total area of the country._ ‘In contrast the population of the:
.province was reported in 1981 census at 4.3 nllllon, forms only 3.1
per cent of the total popula ion of the country. The density -of
popu]aLion is low as. around ‘23 persons per sq.km as compared with the

average natlonal dens1ty of 105 persons pPer sq. km.

The Province has an extremely arld tllmate and’ the " area is
mostly hllly and barren.? According to geo physical characterlstlcs,
it can be d1v1ded into the uppet hlghlands, the. lower highlands, the
plaln and the’ desert There is very: ‘little rainfall in the Prov1nce,
the annual average rainfall varying. from two 1nches (50 mm) to elght
inches (200 mm), . This average is too’ little to support profitable
_‘cultlvation of agrleultural crops. . There is hardly any pererinial.
river flow to attract cultivation .and permanent settlement except
for oceas:onal oasis and sporadlc fertlle valleys watered by mountain

springs- and underground channels called Karez,

The Prov1nce 1s situated at the eastern flank of the middle East
and- strateglcally, ‘located close to the sea 1anes leadlng into the
© Persian Gulf. The Prov1nce has a very. long border in the north with
Afghani tan- and in the west with lran, and in the south’ faces ‘a ‘sea
.coast line extending more than 400 miles (644 km) . While the.
flsherman settlers 1nhab1t a part of the sea eoast, the area on . the
land borders with Iran and Afghanlstan are partlcularly sparsely
populated in want: of road and rail 1nfraetructure as well as the

harsh env1ronment.
The size of Provinc1al development outlays dur1ng this perlod

increased from Rs ]40 mllllon Jin 1971-72. to. Rs.360 million in
1979 80 _Slmilarly_federal development expenditure_ln Baluehistan-
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also increased substentially Several'projects‘which basieally lie
in the: provrncial sphere have been taken up by the Federal Government
-for flnancing to accelerate the pace of development in the Province.
'Besides, the Federal Government helped the Provincial Government in
meeting Lhe deficit in its non—developmental budget which has gone up
from "Rs. 194 m11110n to Rs.857 mllllon during 1979-80. . The
-1ncremental, expendltule arose, not only out of the’ expanding
admrnlstratlve organization, but also due to set—up of health and

éducation facilities.

e A number-of SCﬁemes in agriculture'sector have been initiated
and allocations in tﬁis*fésﬁecc increased fron‘Rs.Q'million=in
1970-71 to, Rs.57 million fn 1979-80: There was a substantial rise
_in- the use of fertlllzer and the area under ‘aerial spray for the
piant’ protectlon was doubled inm a ten-year period to around 38 980
sprayed hectares in 1979 80. Slmllarly efforts were 1nten51£1ed in’
the water resources sector where development outlays increased
iseven-fold in.'a- perlod of ten years, hlght small dams - were
'constructed and .around 200 tubewells were 1nstalled A'substantlal”
' expenditure_ was. also “incurred ~on exten51on re—modelling and
enlargement of':canais. . As .a’ result of land development and
1rrlgat1on programmes, the cultivated area 1ncreased flom 1.17

'mllllon hectales in 1970 71 to 1.38 million hectares 1n 197? 18.

A ‘general  improvement in'dagricuituralﬁ broduetionj wasg
“eXperlenced ' Wheat production rose from about *77 thousand tons in -
:1970 7t to: about 234 thousand tons in 1979-80 and rlce productlon
increased’ from 28 thousaud ‘tons to 101 thousand: tons over "this
.perlod In order to ensure regular supplles of food gralns to the
populatlon, {the prov1nce will be deficit in foodgralns, partlculally
wheat) the storage capac1ty was inereased from 56 thousand tons in

1970 71 to about 62 thousand tons in June, 1980

Special-éffortgfwére made to develop fruit and vegetable

production in the Province, A nimber of projects for vegetable and



potato seeds productlon were launched The Provinc1al Government
also initiated programmes on the distributlon of seedlings of
improved varleties of fruits. - Consequently, the .Production. of .
.vegetable has 1ncrea5ed from 59 thousand tons in 1970 71 to about
108 thousand tons in 1977 78 . Production of Afruits has 1ncreased
from. 191 thousand tons in 1970 -71 to about 255 thousand tons in
1977-78.

The resources potentlal of Baluchlstan is- known to be enormous
but has remalned unexploited ior several reasons. Firstly, as stated
ea111er the’ Prov1nce remained .to be. a neglected reglon before_
1ndependence and éven in early years after the establishment of
Paklstan, suff1c1ent attention was not devoted to the development of
this area. Secondly, due to vastness of its area,_the prohibltlvely
heavy requlrement of 1nvestment ‘in 1nfrastructure detersed accelerate
development rphlrdly, lack, of phy51cal, f1nanc1a1 and social
1nfrastructure acted as. a d151ncent1ve for the private sector, the

iprlmum mobile of development strategy followed in the country in the

fiftles and s1xt1es.

Wlth ‘the structure of production and employment agricultural
medium term development plans for the. P10v1nce must lay stress on |
this sector. Such an account is 1mportant because it would br1dge
the gap between food requlrements and avallablllty in. not ea511y

'acce331ble areas, increase employment .and income for the population.

and help the normadic groups settle_down.

At present, only seven per cent of the cultivable area - (3 per
‘cent of. the’ ‘total area) is under cultlvatlon. There is a scarclty of
"surface water in the reglon which has resulted in: the practice of
pr1m1t1ve 1rr1gat10n method  The reglon, on the _other hand, has
1mmense resource of - fertlle land. The - estlmated cultivable area is
:around 47 7 mllllon acres (19.3 million hectares) Development of .
water- resources by prov1d1ng dependable and adequate irrigation is,

_therefore, of paramount importance of utilization of land and for
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improving the standard of living of the inhabitants,

Recently, some expenditure has been made on investigation of
water fesources of the region., The umexploited potential can be
harnessed by an full development of groundwater, rehabilitation and
extension of irrigation through Karezes (subterranean channels),
congtruction df dams at Mirani on the river Dasht and at Bolan on the
river Bolan, improvement and expansion of existing flood irrigation
system, harmonizing of stream for small irrvigation schemes and
remodelling of the Pat Feeder which is the only major canal in the

Province fed by the Indus river system.

The basic concept of this chapter has been worked out based
mainly on the data and information carried in the following two

sources and some quotation are made therefrom as well,

Sources: Pakistan Year Book
1981 - 82 11lth Edition

(East and West Publication Company)
Development Plan and Strategy for Development of

Baluchistan (Plan and Development Dept., Government of

Baluchistan)
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 CHAPTER. III. - THE PROJECT AREA- .

III.1. -Location and General Features
III.I,I.ﬂ_Geographical Location and Road Systeﬁs
1). Location

-The province of Baluchistan is- located between Latitude’ 25° N to
32° N, and Longltude 61°F to 71° E, and the’ Progect Area is 1ncluded in
.:the Kachh1 plain of ‘the Baluchlstan plateau, lying between Latltude
28°N to 28°N 33'N, and Longltude 67° 30" to 69°- 34", ‘Thé * Afea is .
about 190 miles (300 kllometers) south—east of Quetta, the capltal of
Baluchlstan Province, At south and south—east, the ProJectlArea
faces the commandable area by the Khirther Branch Canal and

irrigation scheme of the Desert Canallrespectively-in Sind Province.
2)  Road SYstem

There are ‘some 1nadequacy in providlng the infrastructures in-
the PIOJect Area,.andrespec1ally, the - ~road systems -dre under
developed in the Pro;ect Area and its surroundlng areas - At present,
the natlonal metalled road’ has .been . constructed to connect - two
c1t1es, Quetta and ‘Karachi with each’ ‘other runnlng through ‘the .

central part of Progect Area from west-north to south—east.

' There -is’only ‘one’ prov1ncial road avallable in connectlng ‘the
prov1nc1al towns w1th -each- other, namely, Dera Murad Jamali, Jhatpat
Su1, Kashmor, erpur Blblwan etc,, which are located in the Progect

. Area’ or’ in 1ts vic1n1ty.r-

_On'tﬁe'other'hahd,cthere:is:the-national'failway running - in ™

parallel withfthe national metalled road to connect main cities in
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“the country. ‘It is considered - that the - railway has higher

avallability for the development of the prov1uee..

As for the feeder roads and farm roads, there are the operat{on
and malntenance roads of the irrlgatlon fac111t1es in the Project
Area,-and they are so. far utllized as- the feeder and farm roads."
' However, ‘there- js 1nadequacy for supporting the’ good farm nanagement
.h in haullng the agrlcultural inputs and the outputs._ Especially, the
“roads and the crossing - fac1lit1es over the. cammals are 80 poorly
provided as to be unavallably for rainy days due to slippery, elayey
_ eollsrof the top. of embankment. : | o |

: IIl;lLZ.-'PopulatiOH and Living Conditiohs-
1) 'fopulation.

“a) _Natiohal and'Provincial,Level

_ Aceordlng to the fourth censua in 1981 the populatioh stood at
83.782 m11110n as; compared with '65.309 mllllon 1n 1972 although
merely 32,500 mllllon~1n-l947 at the tlme-of Independence.

The populatlon of the national leve] has 1nereased by 18:4
mllllon over Elght and a half years from 1972 to the. census 1n 1982,
_This enabled to work out a growth rate by 28 28 per eent or. an .
-average rate of around 2 98 per ‘cent per annum as shown in Appendlx
S II1.1.2. The populatlon of Baluehistan has been estimated at 4.3

'_mlllion ln the fourth eensus._

The den51ty of populat1on per square mlle 1nereased from 24 in

- 1972 to 3L in 1981.; The ratlo of male and female population was

'estimated at 53 per eent to the’ male for: total populatlon.:
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b) Project Area

The Ptoject covers a total cultivable commanded area (CCA) of
771, 300 acres (312, 000 ha) in Nasirabad District of  Baluchiistan '
Provitee. " Out of this, 612,000 acres (248,000 ha) will be under the
command of gravity flow canal (Phase—I) and the balance of=159, 300
acres (64,000 ha) of upland w1ll be commanded later by irrigatlon by
with pumping— cummgravity canal (Phase ~1I).

'Population.in the Project Area was estimated at 244}000*pérsons

at a dehsity of 273 peféons per sq.mile (105 person per sq.km),
2) Living Condition

a) Provincial Level

1) - Source of Drinking Water -

Fifteen peér cént’ of ‘the population use the pipeline system for
the éuppl&iﬁg:of the'drinking.water, and a few per cent’ of the '~
inhabitant is. supplied with drinking water by hahdpumps, ‘One the
other hand, 85 per cent offthe'people'has been SUppliedjwith-the
drinking water by ponds, wells, springs, rivers and streams.

ii) . Source of Lighting
.in.Baluéhistén Province, 0n1y514'ﬁer?cent of  the househsélds has.
shared the benefit of elegtrieity”and thé'remaining-BG'per cent ‘uses

kerosehe=6il‘as'lighting'sOUrCes ‘This electriflcatlon level is

about a half of the national average.
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'iii)'SOurce-of Cboking Fuel

Elghty Seven per. cent of Baluchlstan households uses fire wood
for cooklng, elght per cént. use cow-dunig, three per .cent uses - .-
'ckerosene 0il. The households in Balochistan being used fire wood for:'

cooking occupy 17 per cent more than the level of the whole country.
h) .PfojeCtlArea.
i) -FEducation .

The education system is composed of three categor1es, primary

educat1on, secondary educatlon and college educatlon in the.district.

Regardlng the prlmary educatlon, it is reported'that’the
chlldren attendlng school was estimated at 15 per cent - of the
sehoolable chlldlen 5f. 5 - 9 years, ‘and 85 ‘per- cent. of: children are
-‘out of school. Espec1ally, a very few fac111t1es of prlmary
ediication for glrls are found available,. and. also same status for

middle school.

The students enroled dn secondary educatlon as of 1979 are 23
'percent for.. those spec1fled in, the age group of 10 - 14 years of the
schoolable boys. ‘There is a college at Usta Mohammad w1th enrollment

 of 170 students.
ii). ;Health]aod;Social~Welfareh

A hOSpltal prov1d1ng w1th 50 beds is avallable in ‘the- whole
,distrlct._ The ratio of beds to populatlon is 114, 500 InSplte of "
‘the llmlted number of. the hospltal beds, ‘the - beds were occupled only'

by 70~ per cent in’ 1979.

' The-possible-reasons of low utillzation_of hospital'heds might

be poor staffing, and definite lack of equipment and drugs.
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111) Drinking Water

In rural. area of Nasirabad the main sources: of drinking water
are the water hund—pumped up from Lanals, ponds and wells. In the
urban areas g of Jhatpat, Usta Muhammad - and. Dera: Murad towns, theh
domestlc water supply is ava11ab1e by pipeline to a limited
populatlon. The 'storage reserv01rs with capacity. of - 24 000 and -
10, 000 gallons have been operated at Jhatpat and Usta Muhammad towns,

.respectlvely.
iv) . Electricity

All the three tehéil and” towns have fégilities of eleétric
supply.. The tdtal'electfic.conhebtions-are 1,460, out of which 45
per cent is commercial. . In the rural area, 57.villages in the

_District_have been electrified.
hIfI.?. Physical Conditions .
IiI .2 .'!k-.' Topography .

1) Provinciél.Level

- Physically, Baluchistan Province is roughly divided into tWQ;:
the highland.and'the exfénsive plains . 'The'upper highland khown
‘labally as "Khorasan _rises.to nearly 12,000 feet. (3,658 m) with the _
valley floor: of about D, 000 ft._(l 524 m) above mean sea level, and .
the lower hlghland includes the Mekran, Kharan and Chaghai ranges 1n

the west and Sulalman, Pab and Klrthar in the easkt.

_ The exten51ve plaln is d1v1ded into three' the Kachhi plaln, the
plaln. of  Las Bela and the plain’ ‘of the River. Dasht, : -The .

north—western section known .as the Chaghal basin, is-deserted_with an

area of 1nland drainage d1581pating into "Hamus" lake that is

generally dry.
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On'the-whole{platesu-of'Baluchistan presents a seene_of'rogged,

barren‘aﬁd arid land with isolsted'psths ofjgreee on -the ‘plains.
,2)%_Project-Ares’

The Progect Area stletches as parL of the ‘Kachhi Plaln, and the
HArea 1s separated from the desert lands by the Pat Feeder Canal-as
the boundary at north, and bunded by the Nari river at west ‘On’the
other hand the Area is bounded by the boundary of Sind province at
south, in contactlng with the commanded area of the Khlthar Canal at

east.

The Project Area 15 1n- rectangle with the side of about 60 m1les_
-(96 km) west to ‘east and the other with 15 to 20 miles- (24 to 32 kms)

-north to south

The s]ope of land varles gradually with gradlent 1 to 2 000’ or 1
to 3, 000 from north to south and the land at hlgh elevation in the
JArea is Jocated along the Pat Feeder Canal at abouL 200" to 230 feet
(61 to 70 m), and the land at the lower elevatlon appears at about

160 to 185 feet (49 to 56 m) in.the south of. the Project Area
T11.2.2. Climate
1) Observation Station

: here are four meteorologlcal observatlon stations around’ the
Area,. of wh1ch three stations, QUETTA USTA MOHAMMAD and SIBl are in
Baluchistan Province and  the other one,. JACOBABAD is ‘in Slnd

‘Province.

The USTA MOHAMMAD observatory is selected as the representatlve

statlon that is" considered most avallable among three for the Project
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Area having been”operated‘and3maintained'by the Surface "Water .

Hydrology Project of WAPDA LAHORE since December 1965,

' The station of. USTA - MOHAMMAD is'located'iﬁ-Agrieoltural Seed
Farm at latitude 28°117, and Longitude 68°04'T, (See location map in
_ Appendlx)

2) General Climate

““According: to the classification of climate provided by the World
Meteorological Organization, the climate of Balichistan Province

belongs to the arid.zone type.

Generally, ‘a year has two- seasons as w1nter (November to April)’
:and sumner (May-to October) in Baluehlstan. ‘In the Project Area, -
however,gthe winter seems to last shorter than the summer,'which will

begin in April.

The dally observation data collected for ten years {1966 - 1975)
at Usta Mohammad have been rearranged on the mean monthly ba31s “and

evaluated as follows;
“a)' Precipitation

The PrOJect Area belongs to the arid zone’ as’ mentloned above,
and the average annual amount of ralnfall affected by the monsoon 1s
3.43 1nches (87. l mm) in the PrOJect Area as shown in Fig. III.2- 2
Appendlx.
b) *Temperature

The mean monthiy temperature in June is recorded highest -

throughout the year by -96.9°F (36.1°C), while that in January
recorded lowest by 55,7°F (13 2°C).
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“The. temperature records avallable at the observation station

“have  two kinds. of measurement values of: the mean monthly maximum. alr

__-Lemperature and mean monthly minlmum air temperature. The: highest

_the- mean monthly maximum alr temperature has been. recorded by 111°F

“(43.9°C) in June whereas the. mlnlmum is by 40°F (4 4° C) in January
_¢) Relative Bumidity

Generally; high bumidity occurxs in’ July ttheBruary and low
:humldlty in March to Junes.- (See Appendix. Fig. III'2~2) At the
observatlon statlon,_relatlve humldlty has been measured two times a .

day, namely, morning (8.0 AM) and evening (5.0 PM).

Aecordlng to both the values observed, there are much difference

in the PID]eCt Area about 10 to 20 per cent in-each month.
Tod) Evaporation

Accordlng ‘to ‘the  measurement “data by PAN A method at Usta
'Mohammad, ‘the  mean annual amount of evaporatlon was estlmated at
'118 65 1nches (2, 966 5 mm) as - shown. in III 2.7 Appendlx. o
Fluctuatlon of the mean monthly evaporatlon observed for ten years
.ranges from 18 94 inches (473 5 mm) ln May at the hlghest w1th 16,84
inchee (421, 0 mm} in June as the second hlghest to 3. 19 inches (79.8

'mm) in' December at the lowest as 111ustrated in Flg I11.2-2,
e): Wind Velocity

" The mean monthly w1nd veloc1ty observed for ten years is shown

- . in Appendlx Fig. 1II. 2, The data, however, on. the w1nd dlrectlon'

at the maximum and Lhe minimum wind VElOCltiES are ‘not avallable
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The ten-year observation data shows that the mean- maximum wind
veloc1ty ‘takes p]ace in June, "As illustrated . in- Fig. III 2--3,
Appendix, the mean monthly wind velocity is 61 miles/day (l 14 m/sec)

and sometimes the strong wind blows- in March.,
- f) Sunﬂshine:IntEnSify.

‘The sun-shine intensity ﬁas-beén ohserved ateJACOBABAD;Statioh
as shown in Table III.2-15 Appendix. Through the observation period
for: ten years, ‘the highest . inten51ty ‘has occurred-at 82.4 per cent in

October, and the lowest one ‘in July because of the monsoon season.
4} ‘Particular Meteorology
a) - ‘Storm:

In the Province, most of the rainfall has occurred  in

association with storms which have two types as follows;

i) - Tropical storms or summer storms which are responsible for

summer rainfall or monsoon rainfall.

Ldd). Extrahtfopicalzcold weather. storms, known in this
‘sub~continent as "Western dlsturbances s which produce winter

prec1p1tat10n.
i) ' Sumiier ‘Storms {(Monsoon) : °

The advance of- the monsoon is ueually assoclated with the
westward~mov1ng depre551ons from the Bay. “of Bengal. Theae o
depressions often begln 'to weaken during thelr westward march and
: generally lose much of the1r ectiv1ty by the tlme that they reach ‘the
central: Indla, Sometimes : they recurve northeast ‘or-northwest from

Raqutana and break over the western Himalayvas or the Kashmlr hills.
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On a few occasions, they’ contlnne to be active and travel into
gIranian area through Baluchistan.g On such occasions the Plovinoe
experiences firly. prolonged unsettled weather and - ralnfall occurs

Mmore -or less continuously for ohe ot two days.

0therw1se, the precipltatlon over the Area An the summer - season
is usually 1n ‘the " nature of thunder showers and occurs in the

afternoon or: early evenlng when connection is- most marked

Occa31onally, monsoon depres51ons CTOSS 1nto Baluchistan from
the Arabian sea and, .moving north or- northeast, ‘enter . the Punjab: and'

then break up over the Punjab. hill..

50n the other: hand, 'the speed-of_movémentiof'the'nbnsoon
depre851on ‘varies with the geason. - They move slowly at the beginning
of  the season on an average speed of 6 -~ IO miles per ‘hour in Jure.
1.As ‘the seasonﬁadvances,-thelr :speed- increases to 10 - 12_m11es~per

.hout in.July and-to:12 - 15 miles.perlhourjin-August and-Septembe;;:
'ii):hWinter-Storms S

In w1nter, the Prov1nce is affected by disturbances of

| . extra-— troplcal orlgln whlch move from. west to east, esyeclally during

the months of - November to Apr1l These dlsturbances are known as’
cold weather storm or more popularly as "Western dlsturbances . Some
of . these dlsturbances induce lows elther at sea level or in upper air
which also_travel ‘west to east. These_secondary-lows sometimes
induce strong_wind_eurrentsrfrom the'Arabien-Sea and become very

" active.

Although 1solated 0T seattered heavy. rain’ may.- occur over: and
near the hillsg, . the phenomenon of- locally heavy pre01pitat10n is
rare.r Wlnter pre01pitat10ns are more: uniform than that in- summer and

the 1ntens1t1es are: much: low,
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OCCasionally, a winter storm is associated w1th active warm and
cold “fronts, lhen,-seVere thunderushowers oceur with its passage

followed by biting cold and : strong north—westerly to northerly winds,
1ii) HeavyiDaily,Rainfall

Through observation.. perjod at'.lista- Mohammad -the': maximum daily..
alnfall was measured at:3.9 inch (99.1 mm) in 1975 Regarding the.
daily rainfall inten81ty (frequency), it has been analyzed w1th the

Gumbel-Chow formula based on- data observed for-ten, years.ﬁ
The results of - the analysis .are shown id Table III 2~2 Appendix,-
and the sald value observed- (3 9 1nches) is eq01va1ent approx1mately
to 25 years return frequency..
iv) AiffTeﬁperature
B The air’ temperature 1n the Pro;ect Area would . be evaluated as.- .
one .of - the. hottest region in Pakistan and also in .the world fiom .the
results of the’ 1nvest1gatlon, and thlS .eould ‘be " confirmed. with the L
scientific yearbook publlshed 1n 1978.
111.2.3. Hydrology
1} Water Rescurces -
a) -Ruu—offiof.thellndus River Basin .
The catchment area of. the Indus River _was estlmated at 367,000
square mlles (950 ;000 sq.km),. and the Indus River has 1ts length by -

1,800 mlles (2 900 km): approx1mately,_be1ng ranked the ISth longest

in the world
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" There aré six main tributaries of the Indus River in its basin,

“the. river of Kabul’, Jhelnm,'Chenab, Ravi, Sutlej, and Beas. .

_ The .Kabul.-Rivet origanates -in ~Afganistan, while other
trrbutar1es origins are in India. ' According' to ‘the . general .
1nformat10n pub11shed in the rep01t of Indus Water Treaty, the mean
-annual run-off in the Indus River Bas1n was estimated at 168 million
_acreﬂfeet (207 400 million cu.m), and the trlbutaries occupy 47 per
cent for ‘the total run—off 4in. the river bagin.  However, the run~ off.
pattern of the basin has been- changed in the downstréam by the basin
.'development program since 1967, and .partlcularly,_ after ‘the
conetructlon of ‘the Tarbela Dam, ‘the flow pattern hae-yaried-ln

VW1nter~(Jan. to Mar.)731nce 1979. - (See Fig.-III;244,*Appendix)

Fcrtunately, the daily discharges observed ‘at buddu Barrage are
available for eleven years_(197l —_1981) with cooperation of the
) prenincial'government ofiSind From these data collected, the most
‘useful data -have been selected dnd revised for the purposc ‘of
1rr1gat10n ‘as tabulated 1n Table 111.2-22, Appendlx.' Accordlng to -
the Appendix Table III 2 23,‘the total run-off is- expected to be
about 84 mllllon acre feet (103 614 MCM) in volume at the Guddu:
'Barrage, and - the monthly filuctuation of the run— off is shown in Flg.
I11,7-4, Appendix.

'b) ~ Intake Discharge'at Guddu Barrage -

There are three 1ntake structures at the Guddu Barrage, one -
_conatructed at the left bank and other two' constructed at the rlght
bank, namely, Desert Pat Feeder Canal and Begari Slnd Feeder .Canal
'1ntakes.: From data collected at PrOJect site, there is the mean'
. monthly intake dlscharge amount estlmated ateach project asg: shown ‘in
Tabled III ,2- 22 I1T.2- 24 Appendlx.‘ At present, the estimated value
1s 10 m11110n acre~feet as mean- yearly total ‘amount’ taken: from Guddu

'Barrage, and three million acre~feet to the Desert Pat Feeder Canal,
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and 1;05*million-acre feet to the Pat Feeder Canal respectively.
The -variation of the mean monthly intake. discharge is illustrated

prepared in Fig. IT7.2- -3, Appendix.j
c) 'Consideration of Water Balance at Guddu-Barrage after :the Project

fhe water demands with the. Pro;eot were estlmated for the':
ProJect Area based on the. proposed cropping pattern and. crops! water.
requirements whlch are calculated w1th ‘the - meteorologlcal data. -In-
this case, three kinds of tase. sLudles were.made to have the most
avallable development plan- for the Project Area in view of economy -
and water resources availabity at the Indus River B351n. The results
of the water balance study are tabulated. in Tables IIT. 2~26,-111,2-27
and- III 2 28, Appendlx. According to the results, .Case~1. :shows
definite . 1ack of water ‘supply " in Rabi crops  from December to
February, .and Case-3 ‘is most ‘stable in water supply from the b331n.
However, - there _are 1o cons1derations on. the maintenance wate¥ at

downstrean of the Indus River in the water balance.study.

~The aforesald study has 1ncluded various unknown factors to bhe
oleared in - future, and partlcularly, the operatlon rules of Tarbela
‘and Mangla Dams- should be revised to utlllze the water resources more
effectlvely in the r1ver bas1n based on the. future development plan,
and the arrangement of dlstrlbutlon plan w1ll be carried sut by ‘the

Indus Rlver Treatment Commltteet

.2) Sedinentation'

:a) sDataLCollection*andAnalysis'

In the Indus Rlver Ba31n,.the Surface.Water Hydrology Project

WAPDA ~has carried out to observe -and analyze the  data of the -

sedlment,-31nce 1960
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According to the information collected ‘the ‘sediments. have’ been
_observed at eleven stations 4n the basin,_seven stations of which are
'located along the Indus River, and: the rest four stations along
-tributaries of ‘the Indus River referréd to in Plg. IT11.2-5, Appendix.
.However, the observation stations are concentrated in the upstream of

the ba81n 1in thelr locations except Sehwan . so as to apply the data
available through observation to - the: development plans -on dam:
~ projects. - The. WAPDA published the report .in May 1980 as for the

:results of the analysrs ;on data - observed at -the statlons, and they
.are rearranged more clearly and tabulated "as Tables III.2~29 and’
111.2-30', Appendix. - : |

From these tables, an average sediment concentratlon by weight
 was estlmated at 2,500 ‘ppm to 3, 600 ppm in the: maln stream of the
.Indus Rlver and measured at about 1,100 ppm to 2,100 ppm ‘for the
tributies in -the basin, but these. values have been- determined without
'.any con31derat10n of . the influence of Tarbela. Dam into the main

" stream of lndus River. As illustrated in- Table I1I.2-29 and :
111.2-30, Appendix, the contents of suspended materials have been
analyzed 1nto sand, silty and clay, respectively, and ‘the - contents of
sand- decrease ‘gradually from the upstream to the downstream, while
'the-contents of silt and clay incredse gradually increased toward the

downstream, .

On the other hand, the collection of sample materlals -along the
Desert Pat Feeder Canal had been carried out and the analysis was
made for the contents of the materlals as shown in Iable III 2-31,
Appendlx, and the distrlbution of the ‘contents: has 1nd1cated that
.the sandy materials deposnt ‘the ‘upstream of the canal, ‘while the

-slltor-the ‘clay materials deposit at the downstream of the canal.

___29_



b) Evaluation of Sediﬁentation.at the Desert: Pat Feeder Canal
1) + Water -Balance of the‘River_Basinu,

“ According to the data prepared by WAPDA in May, 1980, the mean
anoual run-off of the. Indus River measured at Massan for four years.
(1972 = 1975) was 89.:3 million acre~feet, .. On the other- hand " the-
mean - annual run— off at the Guddu Barrage in the same perlod was taken
at about 90.5 mllllon acre“feet. From thls, that of the tributarles
have taken by about 1.2 Mllllon acre—feet as the mean annual Tun-off,
and the sald value seems to- be small in comparison w1th 1ts catchment

area.
ii) Estimation of Average.Sediment Yield at the Guddu Barrage

'The: sedlment yield at Massan in the ‘Indus Rlver was measured by
about ‘304 .million. tons in. the mean annual yield. After the
‘construct1on of Tarbela Dam, however this value will. probably be
reduced to about ten percent of the present 1n due conalderatlon of
the example of the 1nvest1gat10n of the similar projects, And also,
the yleld of the tributaries was estimated at 2 96 million tons
(1,480.7 MCM: x 0, 002), 80 that the total mean annual - yleld at the
Guddu Barrage would be at 33.36 milllon tons, From thls value, an
average sediment . concentratlon at the Guddu. Barrage could be -
evaluated at ‘about 320 .ppm . (0.032% by weight): by the mean annual

run-of f at the Barrage.
'iii)fAverage-Sediment Yield'offDesert.Eat'Feeder Canal.

The case study dlscussed in the report revealed that Case-3 and
Case-4 could be applled as--a -final- development plan for the. Project,
and .the total water . requ1rement for the Case-3. scheme and the Desert

Canal Area was' estimated totally at 5. 70 mlllion acremfeet (7 031
MCM) i '
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