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OUTLINE OF UPPER KURANG RIVER IRRIGATION PROJECT

_szlamabad Capital;Territory
6. Union; Councils ‘(Bhatakao, -
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1. BACKGROUND OF THE PROJECT |

1.1, Agricuiture in'Baraﬁi'Area.

Outiiﬁg of'Pﬁnjab Barani Tract

According to the Agricultural Census of Pakistan, 1980, Barani
VTract is defined as the cultivated area which is not artificially
irrigated and dependent solely on rainfall. The Barani Tract in
Pakistam extends in the northern and western parts of the Punjab
Province, 1nc1uding Islamabad Capital Territory (ICT) and eight
Districts in Punjab. The gross area 1is estimated at 86,000 sq.km
(33,196_§q;mi); whichris_eqhivalent to 11 parcent of the whole
Pakrétan:and 41 percent.of the Punjab Province.

in Pakiéran, the‘Pﬂnjab Province is also a commercial and
industrial center like Sind Province. .However, the registered
factories in the Punjab Barani Tract are more scarce in number than
those in the outside areas of Barani Tract, and agrlculture is the

main 1ndustry in the Punjab Barani Tract.

_ The cultivated land ratio ro the total land area in Punjab
Barani Tract'is 57 percent. The cropping intensity of the total
cultivétian area is 97 percent, All of these figures are 20 percent
jower than those of the outside areas, which are attributable to the

present rainfed férming'in‘Punjab_Barani Tract.

Agricultural Land Use in Barani Tract

{unit: '000 ha, %)

Islamabad and Punjsb Province Whole

Trems Baranil Area Other Area Country
Total Area .. :
(excluding ‘the area unreported) 7,003 10,074 56,710
Cultivated Area ' h
(including current fallow) _ 3,960 7,648 20,280
Cropped Area (Kharif & Rabi) 3,843 9,733 20,130
Rate of Cultivated Area (%) - 57 76 36
Cropping Intensity (%) 97 127 _ 99

—1-



The farmers in the Barani avea have. prdCtlSEd their farming
under various harsh condiLLons 1ike limit in crop varieties, low -
level of cropping intensity and crop yleld, etc. Furthermore, gince
the Project Area is located in the neighborhood of Rawalpindi and
Tslamabad 1e1r1t01y, the incowe differenue between urban and rural

areas and outflow of 1abour from rural areas are presantly observed.

National Policy of Agriculture

In Pakistan, the share of agricultural gsector in thé-grOSs
domestic products (GDP) in 1986 was ?5 5 percent which is the.
ilargest of all industries. Although eDP increased by 80 percent: for
those ten years from 1977 to 1986, the production of agriculture,
increased by 46 percent only. TIn considering thé low growth, of
agricultural sector in view of unimproved figures around .55 percent
of workers engaged in agriculture, there is still an income.

disparity between rural and urban areas.

The project will give significant impéct on the érea'to‘éblve 
the problems of low productivity of Barani agricultureiand to,
develop the Barani area by alleviating povérty and introducing
diversified agriculture, ro meet varied food demand in the urban .

areas of Islamabad and Rawalpindi along with the national plan,

1.2. Background and Objectives of the Project

The Government of the Islamic Republic of Pakistan has
formulated its Five~Year National Development Plan, upon whiéh the -
development policies have been positively executed in a variety of
fields. The current Sixth Five-Year Plan (July 1983 - June 1988) )

has taken up the rural area development as cornerstones of the



' ‘national development. This comes from the thought that the rural
area with 72 percent of the national population 1s the very base of
the economie deVelopment of the nationi

- The Govéfﬂméht'of Pakistan, with such backeround, requested the
Gove?nment of Japan for technlcal cooperation in executing the
Master Plan Study for Integrated Rural Development Project to
_rea}ize;the_rural area develqpment around Islamabad, the Metropolis,
an&“fhe Japan Internatiﬁnal Gobperation Agency (JICA) as executing
body of tﬁE'Goverhmeﬁt of Japan carried out the sald Master Plan
stndy‘irom 1985't0 1986, The currént study has reéulteé from the
éfoféséid Hastet ?1aﬂ.3tudy with a promisingiy high priority. The
proposed development plan aims to effectively utilize the Kurang
Rlver water in both bank tracts of the rlver for irrigation of farm
lands which are presently rainfed fields or the so called “Barani

ares” extending in the peripheral rural areas of Islamabad.

- In answér to the request byrfhe Government of Pakistan for the
technical cooperéﬁion of the Féasibility Study on the Upper Kurang
Rivér Irfigation,Projéct,_wﬁich was méde in May 1986, the Government
of japan dispatghed a'Preiiminary Survey Team in February, 1987
through.JiCA, an& décided to extend cooperatlion according to the
results of the above survey. And the Scope of Work (8/W) for the
3fufther sfﬁdy of the Projegt was concluded between the Islamabad
Capital Territory Administration (ICTA) and JICA.

The survey and study of the Project were conducted in the

following two phages;

Phase 1.Study |

Fleld Work 3 End of July 1987 - Beginning

Home Office Work : Middle of Oct. 1987 - End of
C . Hov, 1987



Phase IT Study : ot

Field Work : Beginning of Dec. 1987 - HMiddle of -
Jan. 1988 .
Home Office Work : Middle of Jan. 1988 - Hiddie_of Feb:
: 1988 :

In following elaborate discussion between Study Team and

Pakistanl Government Officials concerned for Draft Final Report ih_

March 1988, the Final Report of the project was prepared in June,

The Report covers the results of studles carried_dut'by the

Study Team with the collaboration of Pakistani Government Officials

concerned, and also incorporates all the provisions in respect of

interim discussions held among the Pakistani Officials, the JICA

Advisory Committee and the Study Team._

ggiecpigg§_pf the Study

The objectives of the study can be summarized as follows:

- To formulate a plan of the Kuramg River water resources
development and irrvigated agriculture development. in the -
curvently rainfed farm filelds around Islamabad by .
effective use of the water resources, and to caryy out the
Feasibility Study of the Project in terms of technology
and economy as well as to make the Project evaluationj.

- To formulate an agricultural development plan for raising
agricultural production, increasing employment
opportunities, and improving/stabilizing the living
standards of local inhabitants through the introduction of
irrigated agriculture, and to formulate an'instithtional
development plan involving the establishment of farmers'
organizations, which will undertake operation and .~
maintenance of system facilities and conduct adequate
water wmanagement, and provide agrltultural qupporting .
services.

- To transfer knowledge and technology to the Pakistani

counterpart personnel through execution of the aforebaid
survey and study,

by









2. TDPRESENT CONDITIONS IN THE PROJECT AREA

2.1 Lo¢atibﬁ-and Ceogfaphy

: Ehé}%tuaﬁ=Area dn-the northwestern edge of the Potyar ‘Plateau
18 referred to s the rural area of Islamabad Capital Territory and
lies—aajabent't0 thé:urban‘aréa of Rawaipindi with population of
rgbodthOO;DBO; The Study Area is bounded by the Murree:Hills in the
northeast, by the Margalla Hills in the morth and northwest, by the
Siwalik Hills in the'east,-and by the Shahra-I-Islamabad Road in. the

_'weétfana south.

The catthment area extends along the Kurang River, having a
total area of about 580 sq.km (224 sq.mi) at the confluence with the
Soan River, and involves_the_cultivable commanded area of gbout

7,300 ‘ha (18,000 acres) under the Project.

Topographicélly the Study Area has a gentle slope 4in the
‘direction from nortﬁwest-to southeast, and .covered by a vast area of
reticulated gullied.lands. The soil erosion is still advancing in
the Area due to climatical conditions of hot .and dry summer followed
by heavy raine in wet season, geolbgical‘coﬂditiohs of depogits of
Windélaid materials, and human activities.in over-grazing and
destruction of vegetation, Such erosion has caused serious problems
with soil conservation and has also affected sociel affairs in the

In the Study Area, there are many rivers and streams .running
from north or northeast to south or bguthwéat, and -all -of them pour
themselves into the Soan River which flows through the Study Area.
Ihg$g=tribg§ﬁxigs.gf the Soan Riye# run.through-the‘hilly'areasAor
19W§r;p§r;§ of mountajins in the area, and their .discharges fluctuate
WhgaYiﬁy}by seasons (wet or dry) or by years (drought or wet).
;Qgﬁgegygnylyg ;ﬁ-igigpite difficult to utilize water for irrigation

‘under such changeable conditions,



2.2, Administration and Population

Administratively the rural area of ICT 1is &ivided into 11 Union
Councils (UC). They are further sub-divided into 133 villages:

The number of UCs and villages in the Project Area amounts to ]
UC and 43 viliages including those in the urban area as shown below

and their administrative boundaries are indicated-in Figuré#15=

Population and Household in the Project Area, %98?

- estimated -
Villages in Population . 7
uc Project Area {persons) H0u59h9}§;
Rural Ared ' ' _ o
Bharakao 2 12,300 2,000
Phulgran 4 11,500 1,900
Kuri 7 11,600 2,000
" Kirpa 4 5,200 900
Tarlai 9 16,500 2,600
Sohan 13 17,700 2,800 -
Urban Area 4 4,200 700.
Total 43 79,000 IZ,QOOW

2.3. Climate and Hydrology

Climate

The Study Area for the Project extends at the elevation of
about 500 to 2,500 m (1,640 to 8,200 ft) above the sea levglkénd_tﬁé
cultivable commanded areas lde at the.elevation éf SOG:té.GOQ ™ .
{1,640 to 1,968 ft). General climatological conditipnsiof fhesé
areas In the Barani area are indicated in Figure-~2 and Eheir,_'

characteristics are as follows.



. FIGURE-1. ADMINISTRATIVE DISTRICT AND RGPULATION

e e == RBoundary of the Project Area

o —mmem e Boundary of the Unjon Ceuncil
Aug)

4n.42  Location and Code No. of
Villages

Scale _ofPopuiation in 1987

] | L Less thar 1,000 persons
b @ 1,000 — 1,969
e -2,000 and over



According to the rainfall record observed at Chaklala with
an elevation of 510 m (317 ft) above sea level, average
annual rainfall is about 1,090 mm (43 in), and this
rainfall is substantially less than the rainfall observed
at Murree having an average vainfall of 1, 750 mm (69 in)
per annum at a relative high elevation of about 2, 200 m .
(7,216 £t) in the mountainous area. Probable rainfall at
Chaklala and Murree stations is given as follows;

Probable Rainfall (1952 -~ 1986)

Probable Amnual Rainfall (mm)-

Probability Chaklala Murree
1/2 1,039 1,722
1/5 864 1,516
1/10 792 1,421

Most of rainfall concentrates during the wet season
tasting from July to September. About 60 percent of the
annual rainfall is observed during the wet season at
Chaklala. Rainfall is characterized by its high intensity
in a short time, and usually it does net continue through.
a day.

An annual average temperature is 21.5°C in accordance with:
the Chaklala record, and its maximum and minimum records
are 31.6°C in July and 10.0°C in January, vrespectively.
During the period of Phase I field works in 1987,
temperature of about 45°C was continuously observed from
the end of July to the beginning of August in Islamabad.
On the other hand, 1t snows sometime at Murree
experiencing below zero during the winter season flom
December to February,

Annual average relative humidity is recorded at 6? 5. .
percent with the maximum of 74.7 percent in August and the
winisum of about 40 percent in May and July, xespectively,

Annual average sunshine hour is recorded at 8.2 hrs and.
those in May and July during summer season are the longest

with about 10 hrs, while those in the period from;Décember
© to March are comparatively shorter with'about;7 hrs.

Annual average wind speed is observed at 1,3 w/sec with
the maximum of 1.8 m/sec in May and the minimum of 0,9
m/sec in the period from October to December.



FIGURE -2

GENERAL METEQROLOGY
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Hydrology

The major rivers and streams in the Study Area are:thé Ku:ang'
River, Gumreh Kas and Malal Kas Rivers, among'which'the'Kuréﬂg:Rivér
and Gumreh Kas River flow in the Project Area. At the middle stream
of the Kurang River, Rawal Dam supplying domestic water to the
Rawalpindi city is located adjacent to Islamabad. '

The observation records of river runoff disch&rgeé of the”
Kurang River and Gumreh Kas River are not available, except the
SD0's estimated inflow discharges to the Rawal Dam, which have been
calculated by SDO since 1962 on the basis of daily released and
spilled discharges from the Rawal Dam, and variation of storage
capacity in the reservoir. According to those estimated inflow
discharges, runoff discharges at the Rawal damsite with the
catchment area of 275.1 sq.km are estimated at 100.9 MCM (82 x 103

acre ft).

Due to, however, the reasons that i) it is difficult to
estimate the runoff discharges at the propoééd K-2 damsite by
applying the specific discharge to be obtained based on the SDO's.
inflow discharge by large difference in rainfall magnitude betweeﬁ
the both catchment areas, and ii) since reliable runoff discharge
data for thé period more than 35 years will be essentially needed
for the study on project formulation, those discharges at the both
damsites were estimated applying theoretical method, the so-called
Tank Model, which would be provided in such neighboring river basins

with the Project Area, as Haro, Soan and 811 Rivers.

Following table shows the estimated vunoff dischargés at fhe,

Rawal and K-2 dausites;
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Estimated Runoff Discharges

_ : Rawal K-2
Ttenm Damsite Damsite Total
Catchment Area (sq km)ml _ 138.1 137.0 275.1
Areal Rainfall (mm) - . 1,267.0  1,556.0 1,414.0°
:Average Annual Runoff Discharge (HCH) 40,9 62,1 102.0
(1952 - 1986) -
Average Runoff Coefficlent (% 23.4 29.1 26.5

Note: 1/ ... exclusive of K-2 Dam catchment area.

2.4. Land Use and Soil
Land Use

.fﬁresent'iand:use"iﬁ the Project Area was studied on the basis
of_tbpographic map with'ecale of about 1:21,100 (three inches to one
nile). As a result, the area of 7,300 ha (18,000 acres) was
selected as a pctential cultivable commanded area from the
topogrephy to enable the supply of irrigation water by gravity
system from the proposed X~2 Dam.. '

1

Present Land Use in the Project Area

Land Category 4 Acreage  Percentage
- . (ha) (%)
Cultdvable Area 7,300 56,6
Wasted: Land ' - 3,400 26.4
Forest 1,600 12.4
Roads, Rivers and Others 6Q0 4,6

Total ' 12,900 100,0
Soil
The soils in the Project Area are classified into five soil

series which are given below and it is clear that the wind

mediumwtextured soils are predominant.
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Classification of Soils

. .Area

Soils . ha %
Ailuvial Med{um-textured Soil )] 750 10
Alluvial Fine-textured Soil &3 200 3
Wind Medium~textured Sell 5,800 . 80
Residual Soil % 450 6
Cullied Medium—-textured Sodil 100 L

Total 7,300 100.0

The diagnostic soil profile in the Project.Area is as follows;

The surface soils consist mainly of grains by sizes
ranging from fine texture to medium texture and are
reddish brown or yellowish brown in coler.

Most of the subsoils consist of medium slze grains and are
reddish to yellowish brown in color in developing about
1.0 m deep. There are gravels found in wmixture in some
parts. 1In deeper parts of the alluvial Zone, some sandy
layers are found.

The soils, although being slightly compacted and prone to
form plow sole, are in weak alkali with pH value of around
7.0. The survey has revealed that the EC value is 0.3 mg
at 25°C and few adverse factors for vegetable cropping can
be found with sufficient chlorine but little nitrogen and
sulfate as plant nutrients.

Land Classification

Land classification was made based on the criteria in

consideration of the soil characteristics and climate conditions,

etc. including wind, topography, extent of water management and

farming practices. In the Prolect Area, land is classified into
four classes, T, IX, TII and 1IV.

Class I : This is flat, or has a gentle slope with high

gultability for vegetable production.
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Class T 3 Suitability for fruit production is
CoL : comparatively high, although this land is the
sloping land with sand and gravel scils.

This land with a gentle slope has comparative
high suitability for agricultural production,
and is located far from water sources. Water
management and farming practices would be
~difficult.

F

‘Class IIT

Class IV ': - ~Thig class of land corresponds to wasted land
' ' due to soil erosion, but some parts of land
could be utilized for cultivation of pasture by
-provision of terracing works.

o Present land classification in the commanded area is shown in-
Figure-3.
2.5. Present Agriculture

Number of Farmé and Farm Size

" The fotél npmﬁer of farm honééhplds reiatéd to the Project is
'éstimate& gt about S;ZOOIin'hj villages in 1987. The farm
hpﬁsehoids in the'Project Area occupy 40 percent of the total
households of 12,900, '

According to the PakiétanlCensus Qf-Agricuiﬁure, 1980, the
.average farm size in three'Barani Districts of Rawalpindi, Attock,
and Jhelum is 2.5 ha, 4.9 ha, and 4.6 ha, respectively. In
cbmparison with them, the average farm sizg per cultivator for the

Project 1s a little smaller by 1.7 ha (4.2 acres).
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FIGURE ~ 3. LAND CLASSIFICATION MAP

Mainly very good and some édbd-

T=1  irrigable land, nearty fevel deep siity

sail. :

7 Moderat'e'dry-farh'ted fand, nearly

to gently sloping, moderately deep
silty sail, -

Mainly moderate dry-farmed land,

with inadetuate soil depth and |

some droughty grazingiand, a

corplex of gently stoping, loamy _
and claysy soils, shailow sundy soils. -
Maderate dry-farmed land, sloping to

gently sloping, moderately deep -

loamy and siity soil. .

Gullied land, Not appliceble for
cultivation. K



_-Numﬁér of Privéte'Landbwners_by Land Holding Sizes
' (ICT Rural Area, 1984)

:Sizé df‘Laha o .Number.of:

‘Holding . "~ Landowners. ~ Land Holding
(ha) (Person) (%) (ha) (%)
Less than 0.4. . 37,323 (65.0) 7,780 (13.8)
0.4 - 2,0 15,674 (27.3) 20,380 (36.3)

2.0 ~ 4;3.' 72,933 (5.1) 10,100 (18.0)

4.8 - 10,0 1,053 (1.8) 7,900 (14.1)
10.0 -~ 20,0 344 (0.6) 4,360 (7.8)

- More than 20.0° - 135 (0.2) 5,600 (10.0)

Total: B '57,462(100.0) 56,120(100.0)
The farmers having less than two hectares of land occupy about
92 peréent of the total farm households. And the percent of the

'owner,farms in the ICT rural area is as high as 75 percent,

Agricultural Production

The present main éroPs.in thé Project Area are wheat with the
cropping ratio of 85 percent and fodder and vegetable with the
remaining ratio of 15 percent in Rabi season. Annﬁal acreage and
cropping system in the Project Area seem to be rather constant
although the hdrvesting areas of them vary depending upon rainfalls
in the year.

- Present Cropping Pattern

A.rea : Jan. | Feb. | Mar. Apr. Mﬁy Jun, [Jul. {Avg. | Sep. | Oct. |Nov. iDec.

S 1 Maize ‘\’\
Cuitivated Land . (1,700ha, 23%
{Total = 7,300 ha) .- - + . : . ‘\

: 1 1
Vagetabiv 1200 ha IR}
Fodders
Wheat

+ Fodders {400 ha, 5%}

Wheat
T (3,400ha, 47%)

Pulses & Qthers

_ i - ' (1,800 ha, 253}
100% o \ '

1
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following table.

However, presepnt crop yield rema

ins 1oﬁ as shown in the:

Present Crop Production in Project Ared

Crops

1. Rabi Crop

-o

Wheat
Fodders _
Vegetable (Cabbage)

Sub-—total

2. FKharif Cxop

Maize
Pulses
Vegetable (Cucumber)

Sub-total
Total

Cropped Average o
Area Average Yield Production
""" {ha} " (ton/ha) {ton)
3,400 7 5,610
400 4] 28,000
200 0 2,600
4,000
1,700 0 3,400
1,800 8 1,440
200 )] 3,000
3,700
7,700

Animal Husbandry

The Project Area could be divided intd:the_Upstream Area. and

the Dowmstream Area in texrms of the present conditioms of. livestock

breeding. The Upstream Area has more farm villages and households

in number and larger cultivated land than the Downstream Avea, The

former raises more livestock per farm household than the latter,

accordingly, except for poultry.

Number of Livestock in the Project Area

Number

(unit: head,'hird)

of Farmer Cattle Buffaloes 'Gdaté 'Sheep Poultxy

Upstream Area 2,635 1,930 2,790 2,400 42,900 .
Downstream Area 1,960 800 690 600. "175,300
Total 4,595 2,730 3,480 3,000 218,200
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In”the-Projebt-Area,'milk is produced by many small farms and
the total milk production is estimated at about 7,000 litres (for
30,000 to 40,000 persons).

“ The demand increase rate for milk in the entire Pakistan has
- beén maintained so high by five percent in those five years, 1982 to
1987. The'increaSe rate. in fhe urban areas is considered to be
highér than the above—ménfioned. However, since the Project Area
fbelongs to a Barani afea'where irrigation depends on railnfall, it is
_ very:difficq1t for livestock farmers to secure fodder in the Rabi
seasdn.when‘fodder cfopping'area and grazing land are quite limited

' as compared with the Kharif season.

Agricultural Extension Service

o The Teéhnical'Transfer Uﬁit-(TTU) of Natlonal Agricultural
Research Centre (NARC) directiy engaged in the agricultural
ektension services of ICT consists of agricultural extemnsion,
liVesfogk & dairy development, soil conservation and fishery wings

{see Figure~4).

The'preSent problems of the extension service in ICT is mainly

confronted as follows.,

- ‘Organizational linkage between research and extension
ig weak, The institutional arrangements for the flow of
improved technology from research to extension are very
poor;

-~ The extension workers do not have adequate in-service
training facilities to refresh and update their knowledge
on the latest technological development;

- The operational area and field of the on-extension workers
in the forefront of services are usually too large;
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FIGURE-4, NARC AND AGRIDULTURAL EXTENSION SEHVICE
FOR 1SLAMABAD AT PRESENT -
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- Farm Economy: -

"'A3 a regulf'of the farm survey and other agficultural sSuUrveys,
the.hﬁérage~cu1tivated_area of a farm and cropping intensity at
present are estimated at 1.7 ha (4.2 acres) and 106 percent,

résﬁectively.

- ‘As for the living expenses, at least Rs.6,000 to Rs.8,400 per
farm_éré énhua11y required -on an average based on the minimum annual
1ivingjéxpenditdre-§er-capita of Rs.1,200 to Rs.1,400, Therefore,
théjﬁfﬁimum.1ivingﬁéXpenditure of the farmers in the Project Area is
.nof-coﬁéfed'by.the income obtained from crop cultivation. It is
releﬁéﬁf?to the situétibn.that the farmers had other income sources

on thé farm, such as milk sales.

Annual Income Level in- the Project Area

. . Rural Rural

. _ Project Total of Area of Area of

Items. _ Area Pakistan Pakistan Punjab

1. Average Income of no data 21,300 18,500 18,300
All Industries «(Rs./H.H) '

2. Percentage of Self 75 81.6 82.0 81.9

Cultivatorj(thal Farm=100)
3. Averége Household Income ‘ 5,440 20,900 20,700 23,600

of Self Cultivator (Rs.{H.H)

2.6. Water Resources

:The water resources for Upper FKurang River Irrigation Project
are the runoff discharges of the Kurang River. As nentioned in the
preﬁious paragraph,-thé_Rawal Dam,-of'ﬁhich major dimensions are
' tébulétedrin Table-1, hés:beén'¢onstructed in 1962 at the middle
stream of the Kurang River and functions for domestic water supply
to the Rawalpindi under the control of Small Dams Organization
(8D0), |
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TABLE-1. SALIENT FEATURES OF EXISTING DAMS

Items Unit © "Rawal Dam Simly Dam

River : Kurang " Soan
Catchment Area (sq.km) 275.1 . 152.8
fl (sq.miles) 106 _ 59
Reservolrx _ o
Maximum Water Level (ft) 1,761 © 2,320
Retention Water Level (ft) 1,?52 : 2,295
Mintmum Water Level {(ft) 1,708 2,233
Gross Storage Capacity {MCM) 58.6 : - 35.5
" (acre~ft) 47,500 28,750
Live Storage . {(MCH) 53.0 _ 24.7
" (acre~-ft) 43,000 20,000
Dead Storage {MCHD) 5.6 18.5
v {(Acre~ft) 4,500 15,000
Main Dam
Type of Dam Gravityl/ Rockfi1ll
Top of Dam (ft) 1,763.5 2,330
Dam Height {ft) 133.5 T 263
Length of Dam (ft) 700 ' 1,010
Top Width {(ft) 14 30
U/S Slope of Dam : . 1:0.04 1:3.00-2,25
D/S Slope of Dam 1:0.675 . 1:1.75-1.5
Design Acceleration Force 0.1 0.19
Freeboad above Maximum WL (ft) 2.5 10
Spillwazg/
Type 3 Gate-Controlled Unéontrolléed
Capacity (" /s8) 2,320 1,280
" (cusec) 82,000 45,000
Crest Elevation (ft) 1,742 25300
Design Head (ft) 19 o 20
Length of Crest (ft) 240 ' 110
Max, Probable Flood {m™ /8) " 3,400 25570
" (cusee) 120,000 - 90,689
Construction
Commenced Year 1959 : 1972
Completed Year ' 1962 1982
Note:

1/ ... Rawal Dam has a saddle dam of rolled earth embankment,

z/ +o» BSimly Dam has a fuse plug spillway of 400 feet long and 12
feet high, _
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.According to the results of wafer balance study of the Rawal
' Dam“on thé basis of daily runoff diséharges.of'the Kurang River at
the Rawal damaite estimated applying TanK Model method for the
periods of 35 years, 1952 —- 1986 and daily water demands for
.‘domestic and” irrigation water supplies, about 55,9 MCM (45 % 103
acre ft) of discharges are presently spilled from the Rawal Dam
without effective utilization during the wet season as shown below.
These runoff discharges are considered to be the potential water

resources to be developed by means of storage dam,

Available Water Resources at Rawal Dam

Ttem - ' Discharge
‘Catchment area - E (sq.km) 275.1
Average’ Annual Runoff (MCM) 103.0
Probable Anmial Runoff {MCY¥) :
1/5 Probability : 78.7
1/10 Probability 69.7
Average Spilled Discharge (MCM) 55,9

'zn addition tb fhe aﬁbvéfmentioned main water fesources by the
K-2 Dam, sﬁppleﬁéntal-water resources diverted by head works to be
: pro#ided at Ke-1 and Ke-=2 sites in the Kurang River and Ge-2 site in
the Gumreh Kaé River are expécted, in order to expand the irrigation
area in the droﬁght'year as large as possible by utilizing their own
runoff discharges from the catchment area. Following table shows

the available base flow discharges at the proposed head work sites;

Base Flow Discharge at Proposed Head Work Bites

Catchment Base Flow

Station Name of River ‘Area. Discharge

o : {5q.km) {cu.m/sec)
Ke-1 °  FKurang River 24,9 0.62
Ke~2 Kurang River i8.0 0.22
- Ge=~2 Gumreh Kas 125.0 _ 0.13
_Total - 0,97
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2.7, Social Infrastructure

Domestic Water Supply

The source for a domestic water supply are wells and springs.
The number of wells and springs in 39 villages excluding the urban
area amounts to 353 and 29, respectively. The diffusion rate of,

wells and springs is estimated at 152 persons per one fécility on an

average.

Rural Electrifigation

The electrification in 43 villages is under welliﬁrpgress in
the Islamabad rural area. The present electvification conditions in

the Project Area are as follows:

Complete electrification 69%
Partial electrification : 22%
No glectrification 9%

vu

e

Reoad Networks

Since the Project Area extends within the area of ICT, most of
the major roads are well developed but a few. However, existing
on~farm and -service roads are under poor conditions, and such
existing poor roads have given adverse effects to the marketing of
agricultural inputs and products as well as to communication of the
local people. The roads conditions prevailing in the Project Area

are shown as follows:

‘Present Road Conditions

Road Length
km mile.
~ Main Road (5 lines) 12,5 (7.9}
~ Other Road 30.9 (19.2)
Total _ 43,6 (27.1)
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3, . PROJECT FORMULATION

3.1. Objectives and Components of the Project

Objectives of the Project

. The Project Area is located on the Punjab Barani Tract under
subarid and subhumid climate, and the topography of the area
presents heavy gully erosion from alluvial lands in extreme
undulation_without being cultivated. In other respect, there are
many-ﬂeep valleys and streams im the area. Such characteristic
features of the farmland have hindered the irrigated agriculture in

the Tract.

The croﬁs grown in the Tract can be roughly specified into two,
Rabi crops aﬁd.Kharif crops: the former is such winter crops as
wheat, bafleyg'ChicK_peas;:lens Eeans,.repe colza, mustard, etc.,
‘while the latter is such Rabi. crops as maiee, sorghum, millet,
pulses, gronndnhte,_etc. _The.yield of_eech crop:is.IOW'due to
‘uncertainty of rainfell,.particularly a little rainfall dn the
seeding season. Such'unfaveﬁfeble conditions have caused difficulty
to shift to more profitable cash crops. Besides, limited green
fodder crops grown between the Rabi and the Xharif croppings have

been a bottleneck for encourdaging animal husbandry.

In keebing pace with the magnifieation of the.urban
communities, farm menagemenc in the Project Area has been turned to
subsistence farming resulting into feduction in scale and
selfsufficiency. ‘Cdnseqeently;:manyufarmers have given up
agriculture and young men have discherged to the urban areas. And,
there remain only women,'chil&ren and un-skillful aged farmetrs in
_tﬁe villages. Under the circumstances, the agriculturel production
in the-Area'have been decreased. The per capita agricultural income
in the area is less than 1,000 Rupees per annum, which is
desperately. lower than the Pakistani national average by 3,600
Rupees as of 1984 -~ 1985. .
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The Government of Pakistan, therefore, has taken up the Kurang
River water resources development project in possibly effectiva
utilization of the developed water resources so as i) to raise the
agricultural production, ii) to increase the employment
opportunity, and diii) to level up the 1iving standards of local

people.

Components of the Project

The project components comprise the following development

concept to activate the project cbjectives mentioned in the above.

- Water Resources Development'
To develop water resources in the Kurang River basin '
by provision of K-2 Dam having an adequate storage
capacity, in order to utilize effectively the present
surplus water.

- Irrigation System Development; o
To provide irrigation canal system to deliver
irrigation water stored in the XK~2 reservoir.

- Marketing Road Development;
To develop marketing road network to cope with
transportation of agricultural production. and
production input materials.

- Irrigated Agricultural Development;
To establish the irrigated agricultural plan .
considering 1) suiltable land use and cropping pattern
to realize maximum utilization of water and land
resources, and ii) farming cultivation practices to
increase the agricultural productiv1ty and farmer's
income.

- Agriculture Institutional Development, :
To establish and promote farmer's organivation and
agricultural supporting services for achievement of

the ilrlgated agricultural development in the
project,

3.2. Land Use Plan

Taking into account the types of present farm management, .

farmers' expectation on future farm management and labour resources
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available as well as high demand for Vegetabies, fruits and milk in
.ICT-ﬁfban aréa-aﬁd Rawalpindi, the following three types of farm

management. are proposed for the Project;

:T§pe'A H Vegetables and grains
- Type B : Fruits and livestock
Type C. : Grains and livestock

In consideration of the geological topographic and

| meteorological conditions in the Project Area, the practlcability of
the types of farm management in the cultivable commanded area of

6 600 ha could be described as fDllOWS’.

' Type A -t 3,300 ha ( 50%)
" fType B ¢t - 700 ha ( 10%)
Type'C : 2,600 ha ( 40%)

. Total ____ 6,600 ha_ (100%)

. Although it is difficult to fix the areas to one of the three
types of'the‘farm_management,-thé Project Area was divided into

gome areas with ptiority by farm management types (see Figure-5).

However, it is recommended to promote Type A which is expected
to earn higher income than Type'C‘in the vicinity of every
beneficial villages, in order to avoid the unquél income

distribution among the villages and among farmers.

3.3. Water Resources Plan

The runoff dlscharges at. the proposed K-2 damsite with the
catchment area of 137.0 sq.km (53 sq.mi) are estimated at 62.1
~MCM/annum (50 X 103 ft/annum) as shown below, and the value is

equivalenﬁ to about 60 percent of those at the Rawal damsite.
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FIGURE-5. PRIORITY AREA FOR AGRICULTURAL PRODUCTION _

. LEGEND

Project Area

Villages _
Vegetable Priority Area
.. {3,300 ha, 50%)

~ Fruit Priority Area
{700 ha, 10%) - _
Grain and Liverstock

Priority Arsa
(2,600 he, 40%)

Grass Area

",;__"l .
:j " Mountainous Areg
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anbff Dishharges at K-2 Damsite

Catchment area

Item.- i _ : Discharge
{sq.km) 137.0
Bischarge (MCM) 62.1

Average Annual

Probable Annual Discharge (MCM)
1/5 Probability - 47 .4
1/10 Probability 41.1

- Thé studies'bﬁ the water resources plan for the irrigation of

cultivable commanded area of 6,600 ha (16,300 acres), which has been

determined to be the most optimum size for the project throﬁgh

alternatiﬁeiahaiysés, were made considering the fdlléwing various

elements;

Dam Operation Method
~ - Plan T - :

- Plan II :

Cropping Pattern and Intensity

The runoff discharge of the Kurang River at
the proposed K-2 damsite will be stored in
the reservoir for irrigation purposes, when
the spilled discharges at the Rawal Dam are
observed. :

Combined reservoir operation of the Rawal.
Dam and the proposed K-2 Dam will be made
in taking into account the most effective
utilization of the runoff discharges of the
Kurang River.

~. Cropping Pattern

S Cfopping Intensity

- Water Demand.

— "Without Project
® - Rawal Dam

: _Type A ... Vegetables and gralns (50%)
: Type B ... Orchard and livestock (10%)
: Type C ... Grains and livestock (40%)

Case 1 ... 166% (Rabi 100%, Kharif 66%)
Case 2 ... 154%Z {Rabi 100Z, Kharif 54%)
- Case 3 ... 142% (Rabi 100%, Kharif 42%)

at

Domestic - Trrigation

) . Water (MCM) Water (MCM)
: Present Conditions 36,8 5.2
: Stage I Conditions 51.0 5.2
: Stage II Conditions 61.3 5.2
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Domestic Irrigation

- With Project _
Water (MCM) Water (MCM)

Rawal Dam : Present Conditions 36.8 -

1 Stage I Conditions 51.0 -

+ Stapge I1 Conditions 61.3 -

¢ K2 Dam K - 25.4-

: Case A ... Total storage capacity 29.4 MCM
Case B ... ' ~do~ 24,7 MCM
Case G ... ~do- . 20.5 MCM

K-2 Dam Size

Based on the above-mentioned elements, the comparative studies
were made to find out the wost optimum scale of the project plan; .

and the results are shown as follows;

Domestic Water Supply Component;

~ Future Demand Expansion Plani Stage T with annual water demand ‘of
51,0 MCM
-~ Dam Operatlon Method :  Combined reservoir operation with

K~2 Dam {Plan 1I)

Irrigation Water Supply Component;

-~ K-2 Dam Size : Total storage capacity 29.4 MCM
{Case A)

-+ Target Commanded Area : 6,600 ha

~ Cropping Intensity i 142% (Case 3)

-~ Irrigation Networks : Gravity irrigation system connected

with K~2 Dam

Figure-6 and Figure-7 show the diagrams of water resources
digstribution plan by the Rawal Dam and K-2 Dam in the project, which
has been obtained through the careful study on water balance study

involving the both dams.
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FIGURE~B.

'i_BE’su;.'T OF WATER BALANCE STUDY UNDER PRESENT
CONDITIONS WITHOUT K-2 DARM)

{unit: MCM)

‘Rawal Dam
Water Demand

4/ : Total runoff at Rawal Dam is estimated at 103.0 MCM

Present Stage }
Q Runoff (275.1 sa.km} 103.0 103.0
e ‘M. W:Release: {Domastic} 1.5 8.4
Q; : Inflow 95:5: :94.6
':lr,fi?ffi?iﬂia @ik, : ‘Reservoir:Loss - 9.2 9.1
: f 540 ha j:r : Hg ‘Rainfall in Reservoir 7.3 7.3
_,,_fs__: ——————— s . “tig . Left Canal (lrrigation) 5.2 5.2
43 az ‘Right Canal {Domastiz) 326 42.5
' Qg : Spillage ' 55.9 45.1
FIRURE-T. ?ESEUL’_T BF WATER BALANGE STUDY  UNDER
THE :PROJECT (WITH K-2 DAM) wﬁ‘?‘”&éﬁ;’?_‘a
TN Qi K=2.Dam QOperation
SR D A/
Noalk ‘:‘"'"“'”""'“"‘,. {Qy  : Inflow {137.0 sa.km) 6217 62,1
. . : ;'Irrigation ; Qlk: : Rgseryoir' L.oss 3.0 2.9
- Qsk ﬂﬂoe 1 Area i Ry Reinfall in Reservoir 2.4 2.4
o ¢ 6600ha  y  .Qi i frigation Demand 25.1 96.1
B | | Qg : Release for Rawal Dam 0.0 0.3
o E ' E Qsk : Spillage 364  .36.2
Xt E | -E -Rawal-Dam Oger.at_iorn
_ ﬂas E E Qg + Qsk: Total. Release -38.4 Y '36.5
. o i Q -Runoff {1381 sq.km) 409~ 40.9
Rz E : LT “H. W Releas2 {Domestic) 4.1 7.9
Qki /4 ; Qg cinflow 73.4 9.5
g2 E A Ak :  Heservoir Loss 9.1 8.9
SRRt 'ﬂ-'QA b et Rz Rainfall in Reservoir 7.3 1.3
P . g2 -t :Right Ganal 326 42.6
Q4 . Spillage 38.8 25.4
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3.4, Reservoir Plan

The major dimensions of the dam and reservolr, which were

obtained through the study on "Water Resources Plan" in the previous

paragraph 3,3 are summarized as follows;

Maximum Water Level. : EL.649.8 m
Retention Water Level : EL.647.0 m
Minimom Water Level : EL.637.0 m

Reservoir operation rule of the Rawal Dam and ¥-2 Dam-in case

of Plan II is proposed as shown below;

Rawal Dam

K~2 Danm

Inflow discharge to the Rawal Dam is runoff discharge of
the Kurang River having the catchment area of 138.1 sy.km
(53 sq.mi) in the downstream of the proposed K-2 Dam.
Required municipal water diverted by head works-such as
Kurang head works, Shahdara head work and Burpur head work
at the upstream of the Rawal Dam will be subtracted from
the inflow discharge. -

OQutflow discharge_of the Rawal Dam is municipal water of
42.5 MCM (34 x 107 acre ft) per annum corresponding to the
future expansion plan of Stage I for Rawalpindi, which is-
presently supplied by the Rawal Dam Right Canal,
irrigation water of 5.2 MCM (4 x 10~ acre ft) per annum
for NARC farm, CDA nursery and private farm will be
supplied by the proposed irrigation networks connected
vith K~2 Dam.

Rawal Dam will be utilized in a range from retention water
level of EL.534.4 m (1,753 ft) to low water level of
EL.520.9 m (1,709 ft). However, when the outflow
discharge from the Rawal Dam is bigger than the .inflow
discharge and water level of the Rawal Dam is forecasted
to be lowered than the low water level of EL,520.9 n,
Rawal Dam Operation O0ffice will request to release
supplemental water from the K-2 Da o

Inflow discharge to the ¥~2 Pam is runoff discharge from
1ts own catchment avea of 137.0 sq.km (53 sq.mi).
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The outflow discharge from the K-2 Dam principally is

. used for dirrigation water for the area of 6,600 ha (16,300
~ acres) under the project. But as mentioned previously,
necessary water of the Rawal Dam requested by the Rawal
Dam Operation Office will be released through river outlet
works of the K-2 Dam. The released discharge to the Rawal
Dam has the higher priority than that for dirrigation use.

Reservoir operation of the K-2 Dam will be made in the
range from retention water level of EL.647.0 m {2,122 ft)
to low water level of EL.637.0 m (2,089 ft). According to
‘the long-term reservoir operation study for 35 years, the
followings are revealed.

K~2 reservoir water level at the end of September, in
which Rabl season cropping will be started in the proposed
cropping pattern, 1s observed to be full water level :
in the rainy season, and accordingly, target cultivable
commanded area of 6,600 ha (16,300 acres) could be
irrigated by the stored water in the K-2 Dam,

On the other hand, regarding the Kharlf season cropping,
of which cultivation will be started in coincidece with
relative low reservoir water level of K-2 Dam in March,
irrigation area of ‘the Kharif season crop will be decided
based on the reservoir water level at the end of January,
about one month in advance.

Namely, when K-2 reservoir water level is higher than
EL.645.0 m (2,116 ft), target commanded area of 2,772 ha
(42 -percent of 6,600 ha) during the Kharif season could be
irrigated. But when such:water level is lower than
EL.645.0 m, cropping area during Kharif season will be
controlled by the following criteria;

Kharif Season

Water Level of K-2 Reservolr Cropping Area
more_ﬁhan EL;645.0,m 2,772 ha {42%)
EL.645.0 m ~ EL.644.0 _ 1,000 ha (15%)
less than 644.0.m 0
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3.5. Irrigation and Drainage Plan

Selection of Cultivable Commanded Area

The cultivable commanded areas of 6,600 ha (16,300 acres) are
selected from the total project area of 12,900 ha (31,870 acres) in
considering such land conditions to meet the préject requirements
as adequate elevation for gravity irrigation from the proposed K~2
Dam, topography, soil features, progress of soil conservation works,
etc. and the selection has been made through the detailed field
survey with the topographic map at the scale of about 1/21,100

(three inches to cone mi),

The following table indicates the present land categories in

the Project Area.

Cultivable Commanded Area in the Project

funit: tha):

Items Upstream Area Downstream Area .Total
Cultivable Commanded Area 3,790 2,810 6,600
Wasted Land 2,440 940 3,380
Mountain/Hill Area 1,340 210 1,550
River, Reoad, Villages 730 640 1,370

Total 8,300 4,600 12,900

Irrigation Water Requirement

The irrigation water requirements for the areas of 6,600 hé
(16,300 acres) on the basis of proposed land use and cropping

pattern are estimated in considering the following criteriag

- Potential Evapotranspiration (ETo) :
Potential evapotranspiration was estimated by

applying the Penman method using climatological data
observed at Chaklala station.
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~ . Crop Water Requirement (ET)
' Crop water requirement was calculated by multiplying
the ETo value by the crop coefficient (Kc)
corresponding to growth stages of crops.

- Effective Rainfall
Effective rainfall for individual crops was estlimated
on the basis of daily water balance analysis between
rainfall and crop water requirement., In the
calculation, Total Readily Availablie Moisture (TRAM)
value is decided at 35 mm.

- Irrigation Eff1c1ency
Irrigation efficiency for the project was decided at
607 as a whole.

Monthly diversion water requirement for the area of-6;600 ha
(16,300 acre) in the project plan (cropping intensity of 142%) for
the both cases of return perlods of 2 and l0-years are presented in

Figure-8.

Trrigation Waﬁer'Distribution Plan

Distribution of irrigation water for the whole areas Upstream
and Downstream Areas will be made through the proposéd irrigation
systems as éhown in Figure-9. The maximum designed discharges of
the irrigation canal are 3.96 cu.m/sec {233 cusec) with the unit

water requirement of 0.6 lit/sec/ha.

Prdposed Trrigation Method for Upland Crops

In order to make studies for upland crop irrigation methods
invblving the adequate amount of water and irrigation interval for
crops, Intake rate measurements and soil water storage were observed
at the field, and as a result, followings are decided that Total
Readily Available Moisture.(TRAM)'ié 35 wm (1.4 in) and irrigation

interval is seven days on an average,
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Drainage Plan

Since there are no drainage facilities in the Project Area,
surface soll wash is observed in the farm land during heavy rain,
and these conditions have caused a soclal pfoblem'td take.
countermeasures of soll conservation view.r Accordingly, the. primary
objective of the drainage plan in the area 1s to control soil
erosion, In the plan, the on-farm drainage canalé are to be
provided at the lowlying portion of the farm land covering 40 to 50
ha (99 ~ 124 acres) dn an average. The design.drainage modulus was
decided by 14,8 lit/sec/ha (0,211 cusec/acre) in corresponding ﬁo
S5-years probable rainfall,
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FIGURE 8. RELATION OF CONSUMPTIVE USE OF WATER
AND DIVERSION WATER REQUIREMENT
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FIGURE-9. DIAGRAM OF PROPOSED IRRIGATION SYSTEM
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3,6. Agricultural Production Plan

Proposed Crops for Cultivation

The proposed creps have been selected 1in taking the following

factors into consideration;

D

11)

111)

iv)

Crops better suited to irrigated agriculture together with

" jarge demand and high profitability,

Vegetableg easily cultivable in farming techniques for the

early development stage and crops to be changed into those
requiring higher techniques with development advancing,

Fruits for consumers .close to the farms with thin and
soft pericarp not to stand for long-distance
transportation and grown easily in farming techniques, and

¥Fodders not only for feeding milk cow but for retaining

spil fertility,

.In view of the above factors, the following crops will be

introduced into the Project Area.

Cereals and Fodderss

Rabi Seasom : wheat, Italian rye-grass, oats, weeping
lovegrass, persian clover, egyptian clover,
rape and mustard and turnip

Kharlf Season: majze, sorghum, soybean, mungbeans,
groundnut, alfalfa, cow-pea, sun-flower

Garden Crops -- Vegetable;

-

Rabl Season Root
Vegetable

®  Leaf
Vegetable
Flower

Vegetable

Pulse Crops

~37=

japanese radish, turnip,
radish, carrot, gavden beet

cabbage, chinese cabbage,
spinach, parsley, lettuce,
celery

cauliflower, broccoly

peas



~ Kharilf Season: ° Root carrot, horse radish,

Vegetable turnip, radish

°  TLeaf cabbage; spinach,
Vegetable parsley

®  Flower cauliflower
Vegetable

®  Fruit tomato, egg-plant,
Vegetable sweet pepper, cucumber,

bottle gourd, pumpkin,
quinine melon, sponge gourd,
water wmelon, melon, okra,
strawberry '

Pulse Crop kidney beans, snap beans,
COMMON Fram

Garden Crop - Fruit Trees -

Peach, Loquat, Plum, Apricot, Nectarine,
Pegsimmon, Cherry, Lemon

Water Management for Crop Husbandry

¥undamentally, drrigation can be practised with only
information available for the number of days for irrigation interval
and an adequate amount of water to be replaced. For upland'
irrigation of crops such as vegetables,_however, irrigation shall be

carried wnder well water management,

Therefore, the water management for successful vegetable
growing requires highly flexible and delicate control of irrigation
water amount, intervals, etc. so as to meet reQuirgments of crops by
their kinds and types and growing stages. And farm_ﬁonds should be
provided in the related fields to he successful in such
sophisticated water management. In future, when nursery pots,
green-houses and other farming facilities will be introduced for
raising the irrigation efficiency with sprinklers, drippers, etc.,
the sufficlent watex sources should be provide& as élosely as

possible to the filelds.
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Agricultural Production

'The‘prbdudfiqh incfeééé'ﬁy‘irrigation only ‘is assumed to be in
a ‘range fIom iﬁo}pérbeﬁtﬁto 130 percent ‘and the other favorable
factorh'iike'ihtrb&ubtibnibffnew varieties, fertilization, deep
"plbwing,auhlévelling of farming techniques, etc. shall be taken into
consideration ‘in the staging manner to estimate the agricultural

production expected at 10-15 years afcer project completion,

Follow1ng table indicates ‘the proposed crop production by the’

Project.

TABLE-2. CROP PRODUCTIGN WITH PROJECT

Cropped  Average Crop
‘Crops __Area "Yield Production
(ha) (ton/ha) {ton)
1. 'Rabi ‘Crops
— VWheat . 4,100 5.0 20,500
- Fodder | 700 85.0 59,500
~ ‘Vaegetable
® .Leaf ‘Vegetable (Cabbage) 500 25.0 12,500
° ‘Root ‘Vegetable (H. Radisgh) 580 20.0 10,000
© Pulse :Crop (Peas) 400 ‘12.0 4,800
2. XKharif Crops

- ’Vegetable _
Fruit Vegetable (Tomato) 1,300 . 20,0 ‘26,000
©  Fruit Vegetable {(Cucumber) 1,000 '15:0 15,000

{Cucumber)
*°  Flower vegetable (Cauliflower) 400 120:0 8,000
- Fruit (Peach) ' 400 20,0 8,000
- ‘Maizel/ 850 2.5 ‘2,130
- ¥oddersl/ 850 60.0 51,000
Total 11,000 :(Cropping -intensity = 167%)
Total of Irrigated Crops 9,300 (Cropping ‘intensity .= _ll_flif,jg—/

‘Note: ‘1/ s Unmirrmgated CLOpS
;2/ G Average crgppxng intensity for 35 years, (1952 -~ 1986.
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FIGURE ~10.

PROPOSED CROPPING PATTERN

Typical Cropping Pattern
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Animal Husbandry Program-

:RéaliZation of the Project will enable to produce silage fodder

crops of 60,000]t0ns bj_Rabi crop and 51,000 tons by Kharif crop,

" and furthermore, straw of 15,000 tons and vepetable femainders of
20,000_tons will'Be utilized as feeds. Such better use of these

' matéfials is ekpected'to‘produce“about-23;000"t0ns of Total
Digéétiﬁe;ﬁﬁttients (TDﬁ) and about 3,000 tons of.Digestive Crude
Protein (DCP)., And on the basis of the TDN value converted, the
number of_heéd.cf,milk cow to be bred can.be estimated at 13,700
head, which are 1.8 times as many as the adult cattle bred at

present in number.

Farm Management

After completion of the Project, following subjects of the farm
management by developmeni step should be taken up for the
agricultural. production with emphasis placed on vegetable

cultivation.

Subject of Farm Management by Development Step

1st Stép - to introduce technology of irrigation
{lst- 5th year) - to diverslfy open field vegetable varietles
: : - to ralse land preductivity

2nd Steﬁ - to improve crbpping techniques
(6th - 10th year) - to lessen open field vegetable varieties

- to raise labor productivity

3rd Step - to firmly establish farming techniques
(11th - 15th year) - ~ to grow less crops in number in rotation

-  to raise capital productivity
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3.7. Agricultural Supporting Service Plan

Agricultural Extension Services

In the Islamabad Capital Territory, rainfed farming has been
practised in most of the farm land, and accomplishment of the’
proposed target in the agricultural production depends_only'upon'a
successful establishment of the extension setrvice orvganization fqr

irrigated agriculture.

Furthermore, the study of application of irrigétion farming
technology to the agriculture in the Project Area and the extension
of the aforesaid study result to the local farmers will have
influence on success in reaching the targeted agricultural

production.

i) Study on Application of Irrigation Farming Technologies

and Training on Farmers

The Extension Center for Irrigated Agriculture should be
firmly established in TTU for successful extension of the
irrigation farming technoleogy in the Project Area and
uplevelling of the extension service program is quite
essential for the purpose.

The study, application, and training of the irrigation
farming technology shall be carried out in the system with
a ¢core of the Extension Center as shown below (see
Figure-11). '

1

Training of agricultural technology from the
fundamental matters :

- Application study of irrdigation farming technology

- Systematization of application studies by Extension
Center

- Training of applicable technology to farmersi fields

- Demonstration of the results of application studies

-
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i1)

Extension Actlvities

For raising agricultural productivity and realizing the
proposed target yields of crops through supplying ‘
irrigation water, various applied techniques to be firmly
estahlished by the Extension Center for Irrigated
Agriculture shall be diffused to the local farmers‘

Such being the case, the extension services should be
vendered by TIU through its department and Markaz Office.

Ygtablishmeént of Water Users' Association.

Successful execution of drrigation projects essentially )

requires to establish a Water Users' Association with beneficiéry
farmers for securing fair distribution of irripation water to theilr

fields.

ICTA, with LORD as core, shall prepare thé'following matter

prior to implementation of the Project so as to encourage the

assoclations to be activated in thelr works.

to confirm the numbers of beneficial ﬁillages, total
households and farmers,

to study and prepare the program for organlzing the
Agssociations,

to prepare the acts, regulatious and rules for the
Association activities under the administration_of ICTA,

to study the extent of 0 & M charges to be borne by
beneficlary farmers,

to have thorough public relations with beneficiary farmers
on the works realized by Project, impacts and necessity of
the Project, .

to bring up the éducatioﬁal stéff_of ICTA'for giving
training and guidance in organizing‘thg Associations, and

to study possibility to organize the Associations with
function of agricultural cooperatives.
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3.8. Villégé_Dévelopment Plan

'._'Iﬁ tﬁé;S£udy'A£eé.Ehe disparity 4n income and of life
environment level has bécome one of serious soclal problems between
_urban and rural areas. This is caused from-the_difference in
geogfaﬁhigai'cohditiqns between'urbén"and rural areas, among
:villééesnand événiamong people in a village. For the well balanced
development of the area, it is necessary to improve the base of

agricultural pfoduction and villagers' life environment.

Figure-12 shows a mocdel of the water-based village development
plan, Withir the scope of this project, and it is intended ;hatras
many farmers as.possible can have an opportunity for leading more
pleasant life through irrigated agriculture by implementing or
improving the related.facilities and marketing roads which are the

most fundamental agricultural production bases.
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OF THE WATER-BASED ViLLAGE DEVELOPMENT PLAN

EARM POND
-+ Keeping water wnh night storage for
timely irrigation to crops especially
vegetables,

— Growing and harvesting fish:

SHALLOW WELLS & WASHING SPACE

~ Supplying drinking and domestic watar
for all villagers.

— Supplying washing water for vegetabié.-

SEEDLING PLOT
— Supplying vegetable seedlings for on
time transblanting

ANIMAL WALLO

— Bathing space for huffalos and ather
large animais.

MULTIPURPOSE OPEN SPACE

— Collection and sh:pment farm products
in CQOPEY&UOI’I

—~ Assembly and communication space.
— Sport and game space.
TRUCKS (Owned by WMG)

— Transportation of farm inputs end products
and construction materials for-improvement
of on-farm works, and communication
batween wown and viliage.

TRACTORS OR POWER TILLERS (Owned by WMG).

- Cultivation of farm land in keeping
proposed cropping pattern on time.
and effective water use.

OFFICE OF WATER MANAGEMENT GROUP

— Qperation and maintenance of the
irrigation and drainage canals covering
by the territory of water management.
group. ’

Requesting the fund for procurement
and operation of agricultural service
equipment to banks through the
Federation of Water Users’ Associatlon

Nego’_uataon with dealers to lower the
price of farming equipment and input-
materials as well as to keep the reasanable
price of products.
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4, PROJECT PACTLITIES
The main facilitles of the project are as follows;

- K*Z:Dam:
- ir;igation Canal
- On%Farm Facilities

- Ma:kéting Road

.In'the detailed design stage, additional topographic survey,
investigation of the foundations and of the various types of the
construction materials, etc. are necessary to design the safe and

economical structures.

4.1, X-2 Dam

The proposed K~2 damsite is located at the northeast corner of
Isiamabad Capital Territory and about 15 km (9 ml) upstream of thé
existing Rawal Dam aiong the Kurang River. The village nearest to
the damsite is Dohala. As shown in Figure-13, the K-2 reservoir is
formed by a main dam to be constructed across the Kurang River and a
saddle dam on & saddle of the left bank. K-2 Dam with a Live
storage of 18.5 ﬁCM (15,000 acre ft), will be classified into a
storage dém};and the stored water is used to irrigate the cultivable
commanded area of 6,600_ha (13,600 acres). When water shortage
occurs -in the Rawal Dam in drought-years and K-2 reservoir has
enodgh étorage, water stored ‘in the KfZ reservoir will be released
into.fhe Kurang River at such rates as dictated by downstream needs

‘for domestic water supply.

Thé'left and right abutments of the main damsite present very
different topography. The left abutment is composed of alternated
sandstone and mudstone, and shows the ridge and trough topography by

the differentiateﬁ ervslon and the high angle inclination of strata.
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K--2 DAM GENERAL PLAN

FIGURE ~13.
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The right abutment shows table-shaped hill having one or two terrace
halfway up the hill. The width of the river bed is 40 to 50 m (131
to 164 fty. = L '

The base rocks of the damsite and the reservolr area are hard
sandStone-aﬁd relatively soft mudstone of Murree forﬁations with'
minor part of intercalated pseudo-conglomerate and laminated
sandstonéx As the.resylts of unconfined compression tests of rock
corés, the gompreséion strength for sandstone andrmudstone is as

follows;

Sandstone: 50 - 1,100 kgf/cm’
Mudstone : 20 =~ 80 kgffcmz-

Lugeon values of the mudstone zone except the portion near the
grouhd surface are generally less than three, and indicate that
those zones have a relatively high watertightness, but the sandstone
zone, especially the boundary with the mudstone, has a relatively
high ﬁermeability.. The overburden is composed of terrace deposits,

residuals and river deposits.

,As'fhe reéult of comparativé study, the concrete gravity dam
‘has nb eéonomiéél advéntége overy the embankment dam and the
foﬁndétion'is assumed not to be.suitable for the construction of
concrete gravity dam of 50 -~ 60 m high, so that embankment dam was

adopted as the dam'type for the K-2 Dam.

- The main dam of 53 m high was planned as a zone type earth dam
takingcihto consideration properties of available materials from
borrow areas around the damsite and spillway excavation. On the
other hand, the saddle dam of 12 m high was planned as a modified
homogeneous type earth dam. The embankment volume will be about 2.1

million cubic meter in total.
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There are no materials suitable for the filter zone and bedding
for ripraps around the damsite, and those materials are planned to
be provided by the Contractors. Other embankment materlals wili be

obtained from borrow area for impervious materials and excavation’

sites for spillway and dam.

In the dam plan, such two outlet works as irrigation outlet

works and river outlet works, are necessaty as mentioned below.

- Irrigation Outlet Works

The irrigation ocutlet works will be provided under the
saddle dam and stored water will be released to the
irrigation main canal by gravity flow. The maximum
irrigation outlet capacity is 3.96 cu.m/sec (140 cusec).

- River Outlet Works

When shortage of water is occurred in the Rawal Dam in a
drought year, water stored in the K~2 reservoir will be
released at such rates as dictated by downstream needs.

The maximum river outlet capacity is 2.04 cu.m/sec (72 -

cusec).

In addition, the spiliway with a design capécity of 1;840
cu.m/sec (66,100 cusec) and the diversion tumnel with a design

capacity of 690 cu.m/sec (2@,800.cuseé) for diverting floods during

the construction period are necessary.

The salient features of ¥K-2 Dam are shown in Table-3,
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TABLE-3.

" Location
River

Catchment Area

Regervoir

Maximum Water Level

SALIENT FEATURES OF K-2 DAM

Retention Water Level
Minimum Water Level

Gross Stdragé Capacity
Live Storage Capacity
Dead Storage Capacity

: Dam

Type of Earth Dam

Top'of'Dém

Dam Height
Length of Dam
Top Width

U/S Slope of Dam
D/S Slope of Dam

“Volume of Dam (m3

)

Spillway

Type
Capacity
Crest Elevation
Design Head
Length of Crest

.Bivérsibn'Tunnel

' Diversion Flood
Diameter
Length

Outlet Works

Functional Purpose

(m)
(m)
{m)
(m)

Design Capacity'(mB/S)

Type of Structure

.Diametef-(m)

" North-East

Corner of ICT

Kurang River

137.0 sq.km

649.8 m
647.0 m
637.0 m

29.4 MCM
18.5 MCM
10.9 MCM

Main Dam

Zoned

Uncontrglled
1,840 m™ /s
647.0 n

2.8 m
189.4 m

690 m3/s
9.0 m
. 435.0m

Irrigation Outlet

1. 52,9 sq.mi

2,131.9 ft
2,122.7 ft
2,089.9 ft

=y

23,830 acre-ft
15,000 acre~ft
8,840 acre~ft

s e aa

Saddle Dam

Modified
Homogeneous
652.8
12.0
750.0

ITERT]

OU‘IO¢

9
1:3,
1:2.
190,00

(Ungated)

: 66,100 cusec
: 2,122.7 ft

: 9.2 ft

: 621.4 ft

24;800 cusec
- 29.5 £t
1,430.0 ft

River Outlet

Irrigation

3.96
Concrete Encased
Pressure Pipe
Conduit

1.50 - 1,20

o5l

Supplemental
water supply to
Rawal Lake

2.04
Tunnel with Steel
Liner Pipe

1.0 - 0.80
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