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. PREFACE

In response to the fequest of the Government of the Islamic
Republic of Pakistan, the Japanese Government has decided to conduct
a basic design study on the Water Resources Development Potential in
the Metropolitan Arca of Islamabad / Rawalpindi and entrusted the
study to the Japan International Cooperation Ageney (JICA).  JICA-
sent - to Pakistan a Study Team, headed by Mr. OSatoshi Kadowaki of
Sanyu Consultants Ine,, compr151ng members of Sanyu Consultants Ine.
and Yachiyo Englneerlng Co., Ltd. from December 1986 to March 1987
and from July to September 1987. '

_ The Team exchanged VLews on the Projeet Wlth the OfflClalS—
concerned of the Gavernment of Paklstan and conducted a Ffield survey
in the ‘said -area. After the team returned to Japan, further studies
were made and as a result this Report-has been prepared.

1 hope that this report will serve for the 'develbpménﬁ of the
Project and contribute to the promotion of friendly relations hetuween

our two countries.

I wish to express my'deep appreciation to the officials concerned
of the Government of Paklstan for thelr close cooperatlon extended ‘to
the Study Team.

February, 1988

; i
KENSUKE YANAGIYA
President

Japan International Cooperation Agency






February, 1988

Mr. Kensuke Yanagiya

- President

Japan International Cooperation Agency .
Tokyo

Dear Sir,

" LETTER OF TRANSMITTAL

_ It “is our. pleasure to submit to you the Final Report of the
Regional Study for Water Resources Development Potential for
Metropolitan Area: of Islamabad and Rawalpindi.

The ‘field sUrvey and study .have been conducted in two stages
during the period from December, 1986 through November, 1987.

This Report consists of five separate volumes :  VOLUME I -
Executive Summary of the study prbviding the summary and.
recommendations; . - VOLUME II - Main Report of the regional study
describing the results of survey and analysis ; VOLUMES M, W and
V - Appendices “of the report providing the 1nformat10n on the
technlcal and socio- eeonomlc aspects

We hope that realiZation of the propdsed' schemes would greatly
contrlbute to the ‘water resources. development in the Metropolitan
area. '

Finally, we take this opportunity to express our sincere gratitude
to Japan International Cooperationf'Agency, Ministry = of Foreign
Affairs, MiniStry of COnstruction, Ministry of Agriculture, Forestry
and Fisheries of the Government of Japan, the Embassy of Japan in
Pakistan, Advisory Committee and the officials concerned of the
Government of Pakisbtan which gave useful advice to the Study Team
during the field survey and study periods.

Respectfully yours,

Satoshi Kadowaki
Team Leader

for
Regional Study
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‘CHAPTER T. - INTRODUCTLON

1.1, Authorizatidnlaﬁd Repdrt

This Report has been prepared in accordance with the
implementing arrangement for a regional study on water resources
development potential in the metropolitan area of Islamabad-
Rawalpiﬁdi*égreéd tipon between the Government of'Islamic‘RepubliC'of
pakistan and the Government of Japan dated August 25, 1986,

'This'feﬁbrt-consists of Executive Summary,.ﬁaih Report and
Appendix ‘and was compiled based on the field sutvey, analysis and
review of coliéetédrdatéYinformations, caréful.atudiea in Pakistan-
and Japan including a series of discussion meetings between
governmental officials ahd_the study team,_and'the'intefim'report
which was submitted to the Go§ernment of Pakisten on July 1987.

1.2, Background of Reglonal Study

-The métropolitan'area'(the twin'cities of Islamabad and '
Rawalpihdi) is gituated at thé north~eastern corner in the north of
Punjdb Province, The capital of the tountry was tréhsférred from

Karachi to Islamabad in 1958 in’ ‘accordance with the Federal

'Government 8 policy.-

The present "population. of Islamabad ‘and Rawalpindi is about
0 28 and 0,95 millionm, respectively. It is forecasted that the
ultimate population of the twin cities in the year 2030 will reach
1.0 million for Islamabad and 2,35 million for Rawalpindi.

Islamébad'is'Gecuring-water froﬁ'Simly dam, which was completed

in 1982, tubewells located in the National Park area and the

Sectoral area, and natural streams flowing down into the Capital
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'Development Authority territory area, On the other hand, Rewalpindi

s obtaining water from Rawal Lake and tubewells located meinly in
its. setviee area. The Khanpnr project is scheduled to camp1ete in
 the late 1980"s and supply water of about 100 MGD (455 MLD) om . .
average to both cities of Islamabad and Rawalpindi., It has been

| forecasted that the water demand in the metropolitan urban area in
- the year 2000 would be satisfied w1th the existing water supply

' systems, water conduction of the Khanpur project and some new water.
supply facilities seheduled to be develoged by the said year, while
the ‘target year of the capital development project has. been set for
the year 2030, At present, there is no definitive master plen for .
‘urban water supply beyond the year 2000 in’ the: metropolitan area,
Therefore, the master plan beyond year 2000 regarding effective
utilization of water resources and water demand projection for the
urban, industrial, irrigation and for the new international eirport

shall be timely prepared

_ Under the eireumstances, the Government of Pekistan has- decided_
that a regional ‘study on the water resources deVeIOpment potential '
_for the metropolitan area and its vicinity irrigable area be
undertaken early in order to formlate an adequate water supply

schedule.

In response to the request of .the. Government of Pakistan, the

Government of Japen dispatched a preliminsry survey team headed by

. Mr. Shiro ICHIHARA to Pakistan from February 10th. to 22nd, 1986,

through the “Japan International Cooperation Agency (hereinafter
referred to as,JLCA),iand carried out the preliminary survey on the
project -in. close cooperation with the_Pakistani_authorities -

concerned,
As afresult.of the preliminary survey, the Government of Japan

decided to.undertake the Master Plan Study on the Preject_in

"accordance With'the_Laws and Regulations in force in Japan.
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.The JICA, an official agehcy respdnsible for dmplementation of
technical cooperation programmes of the'Gd#anment of Japan, will
carry out the Study in close cnoperatioh~with the authorities of
Pakistan. ¥Furthermore, the JICA will cénduct'ttaining‘and
technology transfer to the counterpart pefsonﬁél appointed by the

Government of Paklstan in the course of the study.

1.3, Study Area and Scope of the Study

_The study area of the Master Plan includes two categories:
water supply-beheficial-aréa'and water resources development
potential areaft”The:former_éovers the Islamabad and Rawalpindi
ufbaniarea in the metropolitan, Irrigation areas on the Left Bank of
'Harq'riﬁer of about_ié,OOO.ha.and the close vicinity of the
metropolitan area with about 1,000 ha (excluding area commanded by
the Master Plan Study for the Integrated Rural Development Project)

and the proposed international airport area,.

The latter covers the vicinity of the metropolitan area as the
area for water resources development potential evaluation including

the water suppiy beneficial area as mentioned above.

The scope_of;éhe study is stipulated in the Scope of Work which
has been agreed upon by beth Govermments and its summary 1s as

follows:

1) To collect and review the relevant existing maps, data,
' infopmacion and reports related to the water resources
~development plan and water supply project of urban area

and irrigation purpose,
2) To conduct a field suivey in topography, foundation

geology, hydrogeology, water quality, land use, soil

coundition and cropping pattern of the irrigable area.
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3)

4}

5)

"

7

8)

9}

To study the urban water demand projected by the year 2010

‘up to the year 2030, the water demand for the new

international alrport and the irrvigation water

requirement.

To evaluateé water resources development potential such as

surface runoff water from rivers/streams and groundwater.

To conduct &n analysis of the water balance between water

~ supply and demand and to recommend the optimum development

‘scale of respective water resources. -

‘To prepare a layout plan and preliminary blans for the

"selected water resource facilities such as storage dams,.

diversion dams, conduction canals, pumping stations and

related structures necessary by the year 2010 and 2030.

To study and establish & cpmprehensivé water resources .

development plan on the basis of evaluaﬁion of the water

‘balance analysis and goclo-economic conditions of the

project area.

To recommend high priority projects and to prepare

“implementation programmes of the priority pfojetts_'

including the preliminary cost estimateé required for the

project implementation and financial proposal.

To prepafe recommendation on the optimum operation-énd
maintenance mwethodology of the ‘developed water resource
facilities including watershed management and installation

of telemeter systems.
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1.4, Establishﬁent of the Committees

Since the srﬁdy will range over a fairly large-afea, it Qill be
closely related to water supply beneficlaries, its implementation
agencies and the government aurhorities concerned with the water
resources development project, such as the federal government,
provincial government, governmental factorles, corporation agencles

and the city water supply authority.

The Coordination Committee and the Techn1651 Work1ng_Committee,
therefore,iére_essential for the study team to coordinate these
interwoven relatlons and encourage to carry out the study smoothly.

The member lists of the respective committees are as follows;
A, Coordination Committee

1, Chairman .-
Mr. Abdul Hameed
Additional Secretary-
Cabinet Division
- Government of Pakigtan

2. Member
Mr. A.R. Javaid :
" Deputy Director General: (Services)
Capital Development Authority
Government of Pakistan -

3. Member
Mr. Aljaz- Akhtar
Chief (PP&H)
Planning and Development Division
Government of Pakistan

4, Member
Mr, S. Navid Ali Nasri
Joint Secretary
Ministry of Water and Power
Government of Pakistan

5, Member
Mr, Ataullah Khan
Project Director
Khanpur Dam Project
WAPDA, Government of Pakistan
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6. I-iember -
- Mr. Khawaga Aaheer Ahmad
Deputy Conmissloner
Iglamabad Capital Territoxy Admiﬂlstldtiﬂﬁ

(ICTA)

7 Member
My, Mohammad faheem
Deputy Secretary’ “(Consortium)
ficonomic Affalrs Divislon (EAD)
Government of Pakistan

8. Member,
Mr. Mohammad Akram (Brig. th )
Project Director (North)
Civil Aviation Authority (CAA)
- Government of Pakistan

9. :Member, o

© 'Mr. Malik Mubarak Ahmed
Superintending FEngineer, PHE Circle
Government -of Punjab

10, Member
Mr. Mohammad Jalil Khan
Superintending Engineer
Central Irrigation Circle
Government of North West Frontier Province (NWbP)

11, Member
Mr. Fazle Amin
Senior Engineer
Cantonment Board
Ministry of Defence -
Govgrnment'of Pakistan

12, Member
My. Mohammad Pervez Masud
Commissioner.
Rawalpindi Division

B. Technical wgrking Committee

1.  Chairman
Mr. A.R. Javaid _
bBeputy Director General (Services)
Capital Development Authority
Government of Pakistan
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4,

. ‘Mustansar Khan

Deputy Chief B

Planning and Developmeunt Divieion
Government of Pakistan

. Mr. Junaid

Deputy Secretary

Ministry of Water & Power

Government of Pakistan

Mr. Malik Mubarak Ahmed

Superintending Engineer

Public Health Engineering Department (PHED)

Government of Punjab

Mr.’ Aftab Ahmed

‘Deputy Chief

Cabinet Division (CDA Wing)

. Government of Pakietan

Mr. Mohammad Aslam

Director (W & 3) Development
‘Capital Development Authority (CDA).
'Government of Pakistan

Mx. AL.Q. Nomani
Director (Water Supply)

Capital Development Authority (CDA)

Government of Pakistan

Mr. Flda Hussain

Water and Power Development Authority (WAPDA)
‘Governuent of Pakistan

Mr. Hafiz Ullah
Project Director,

Swmall Dams Organizatien (SD0)

Irrvigation Department,
Government of Punjab
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1.5. . Assigpment of the Advisory Coummittee

A. Advisory Coumittee

Designatlon

Name

and Study Team

" pfficial Position

Chairman
{First Phase)

Chairman
{Second Fhase)

Watexr Resources
Development

River & Hydrology

Water Tse

B. Siudy Team

Team Leader

River,; Watershed
Management Engineer

Water Resources

Development Planner

Hydrologist
Hydraulic Engineer

Geologist
Hydrogeologist

Urban Water
Planner

“ICHIHARA Shiro

ISHIZAKI Katsuyoshi
TSUNEMATSU Hiroshi

TKENO Hidetsugn

MIYAZAKI Takeshi

KADOWAKTI Satoshi
TOHYAMA Murao
INABA Tadao
MATSUBARA Yasuo
SASAKI Yoosuké

MATSUYAMA Masaru

1-8

Director, Sea Coast Division
River Bureau, Ministry of
Construction.

' Diregtof;,DiSASter

Preparedness Division
River Bureau, Ministry of
Construction

. Expert Officer, Watex

Administration Division,
Hokkaido Develepment
Agency
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CHAPTER IT. BACKGROUND OF THE REGLONAL STUDY ARFA -

2.1, Ldéation -

This study concerns with water resource deVelopment in respond
to future water demand in and around the capital district. The area
‘which was the. object of the study is centered around Islamebad and -

'Rawalpindi-and extends to the main Indus_river and the Jhelum river.

The principle rivers of the: study area, the Dor river, the Haro
river and the upper reach of the Soan river are located in the
“table- -land area and the alluvial plateau of northern’ ‘Pakistan. The
area 1s situated from latitude 33° ~ 25" to 34° - 15'N and from
‘longitude 72° < 30" to 73° - 30" E and covers approxlmafely'é,SOO

km2.~

7.2, Topography and Geology
2.2.1. Topography

The study area cén be divided fiito two gedmorphological units.
One is the eastern mountainous area consisting of the Margala Hills,
Murree Mountains and_Hazara Mountains. The other is the western

plain area named "Potwar Plateau™.

In‘thé'mountainous-area, steep mountain ranges (highEQt summit
approx. 9,000*ft;) run in the SW-NE direction. The river system
shows a dendritic pattern elbngating'in the sanme direction,

Potwar Plateau's particular composition'ié of low lying hills
tending to be in the WSW-ENE direction and the surroinding alluvial
plain. In the western part of Potwar Plateau éevere_soil erosion is

taking place, and highlyfdissected plain with deep gullies showing
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the features of the so~called "bad land topography" is spreading

_over a wide area.

2.2.2.

Geology

Ao Stratigraphy and.Lithology

The particular arrangement which the layers in the study area

show 1s.that they get older from South to North and can be divided

into four geological units, as shown in Figure Ii~2-1,

Precambrian to Paleozolc Rocks

Precambrian to Palsozoic rocks are sxposed in the northern

part of the’ study area and consist of slate, sandstone and

conglomerate with intercalations of limestone, ‘They are

'relatively hard and compacr. The main part of the Dor

river basin is composed of these layers,
Mesozoic RBocks and the Hocene to Paiedceﬁe Series

Mesozoic rocks and Eocene- to Paleocene series are exposed

in the central part of the study area. They are malnly

.composed of limestone and occa51onally of  intercalate

sandstone and shale layers.

The:limestpﬁé'isssiﬁ genérai,'blask, hard and compact.
Howéver, it is highly cbrrdded alorg. thé'bedding_planss_-
and cracks and many cavities have been formed. 'The
intercalated shale is highly sheared and ShOWS faultwlike_
features. The main part of the Waro river basin consists

of these layers. .
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C, Miocene to Pliocene Seriles
Exposures of Miocene to Pliocene series ﬁave_been
recognized in the southern part of the study area. The
lithology of the Miocene .to Pliocene series is an
alternation of sandsﬁone and  shale., They are generally
weak3 high1y weathered and not able to endure erosion
well,  Among them, the shale is highly sheared and has

turned into very weak red clay.
The Soan river basin is composed of these layers.
d. Quaternaxy System

There is a Quaternary system widely distributed on the
Potwar Plateau. It is composed of sile, sand, gravel and
bouldéfs;, The wmaximum. depth of the quaternary system is
thought to be over 300 m.. The maln aquifers in the study.

area are interlayered in this deposit.-

Because materials becone coaiser toward the mouhtaina,
'high yield aéuifers are distributed along the foot of the

mountains *
B. Geological Structure

Because of the Himalayan uplift during the Pllocene epoch the
bedrocks. in the study area are. highly folded, faulted and over-
thrusted Among the many deformational uniLG, special. attention
should be paid to the three main faults which are Main Boundary
Trust (MBT), Jhelum Fault, and Margala Fault when designing
facilities.‘ They have considerably wide fractured zones accompanied
ﬁiﬁh mény derivativé faults, Moreover, some epicenters of

earthquakes have concentrated along certain parts of these faults.
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2.3, Climate

Winters are cold and summers are warm In the study area and it
belongs to a comparatively Warm; high precipitation climatic zone.
However, the study area moves from the 450 m elevation alluvial
plain located in the southwest to the 2,700 m elevation Murvee hill
area located 1u the northeast. There is a great difference in
climatic conditions depending on the place. The capital area is
located at the southern foot of the Murree and Margala hill areas.

Ttg climatic conditions are average for the study area,

There are rainy seasons in both summer and winter, Mean annual
precipitation ranges from 700 mm in the alluvial plain to 1,750 mm
in the Murree hill region. However, there are great yearly '
fluctuations iu the precipitation and it is therefore unstable,
Moreover, 60 percent of the annual precipitation is concentrated in
the monsoon season from July to September so there 1s polarization
within the year itself, . The yearly precipitation for the capitsl

district is around 1,100 mm.

The annual mean temperature for the capital district is 21.5°C.
It is 12.5°C for Murree in the hill region so.tﬁére is a 9°C
difference, The monthly mean temperature is highest in June, 31.6°C
at the capital, 20.7°C at Murree, giving a difference more than
10°C., Because of this, Murree is used as a summer resort. On the
other hand, the 1ow¢st mean temperature '1s for January, 10.0°C at
the capital, 3.0°C at Murree. Coupled ﬁitﬁ snowfall, Murree's
winters are fairly severe. lowever, no snowfall is recorded at the

capital and 1t is mild elimate in winters.
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2.4, Watershed and Land Use
2.4,1, Watershed

The study area is approximately 6,800 kmz'gnd total catchment
area of the Dor, Haro and Soan river basing occuples around 80
percent of the study area. -The catchment areas of each of the three

rivers in the study area are as shown below.

Catchment . Area

River Name - Region Studied
_ . (kn®)
Dor River ' _ . 600
Haro River 2,500
Soan River . 2,400
Otherxrs o o
(Indus/Jhelum) : 1,300

Total - | 6,800

There areléféép ﬁountaiﬁs'ih tﬁe ﬁpber reaches of the Dor and
Haro rivers and 1ittle 1evel land Valleys have been formed and
accumulations on the riverbeds are mainly coarser materials such as
pebbles and gravel. ' The lower reaches are made up of comparatively
géntle:sidping:mouﬁtains and alluvial‘plaféaus edroded by the rivers
as they flowed. Riverbed accumulations are finer in comparison to
the upper reaches. Sand and silt ‘are the most prevalent. There atre
steep mountainsniﬁ part of the upper ‘reaches of the Soan River, but
level alluvial plateaus have been formed in places. These are
eroded by the river as it flows. In the lower reaches alluvial
plateaus are distributed widely and the river meanders along them.
Erosion has been intense on the plateaus and approximately 30
percehf is waSté'land. This forms the source for the supply of

sediment to the lower reaches.
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2.4,2, Geology and Vegetation

The geology of the Dor and Haro River caﬁehment areas 1s mainly
composed of limestone layers, For the Soan river catchment ares 1t
is composed of alternatioﬁ of TEItiary_sandStoﬂe and shale. These
basement layers are broadly overlain with Quaternary deposits

-comprising gilt, clay and gravel layers to form the Potwar Plateau.

Because the upper reaches of the three rivers are mountainous
or near mountainous, they are covered with very little forest or
shrub areas. The plateaus in the lower reaches are extenslve and
comprised of a small number of cultivable areas for barani and areas

rendered uncultivable by erosion.

The ratio of the Dor river catchment area to area of the
mountains is approximately 50 percent. .This_is_higher_than that of
the other areas. In its upper reaches there is about- 34.4 kmz of
Reserved Forest. The ratio of the catchment area of the Haro river
to the area of the mountains in approximately 20 percent. The
surface is exposed by encroachmentb into the forest areas of grazing
land deveIOpmont. Sediment 1is washed away by the monsoons and this
results in an increase of hill torrents and eroded avea. The ratio
of the Soan river catchment area to the area of the mountain is
approx1mately 15 percent. In the Simly hasin there is about 41. 5
km of Reserved Forest ~ There are problems in the land use, -

including forest and grazing areas and. 1and erosion is accelerating

2.4.3, Land Use

Laud is used in the three catchment areas_as.shown,iﬁ the taoie

below,



. . . - _ Dox Rivex Haro River __Soan River
- Classification M. Acres % . M, Acres 4 M. Acres A

Irrigated 0.005 3.6 0.027 3.5 G.025 .9
Barani T 0.007 - 4.5 0.111 " 14.5 0.122 4.4
Non Irrigable 0.041 - 27.4 0.206 27.0. 1.281 46,2
Hills/Mountains 0,088 50.0 0.153  20.0 0,410 14.8
Waste T 0.009 . 1l4.5 0.268  35.0 0.936  33.7

Total : 0.150 1007 0.765 100% 20774 100%

Each of the catchment areas may be roughly divided into the
mountainous region in the northeast and a plateau spreading over the
southwest., The climatic and topographical characteristics of each
reglon effect changes in patterns of land use, The Haro catchment
area has the highest proportion of agrieultural area, the Soan
catchment area is the lowest. The Dor catchment area has the
highest proportion of mountains with mountains accounting for half
of its total .catchment area, the Span catchment area has the lowest.
The Haro and Soan catchment areas are highest in waste land, the Dor
area is lowest. There is a close connection between the erodibility
of land and land use conditibns.. Water and land conservation is an

important task in each of the catchment areas,

2.4.4. Watershed: Management

Mountainous areas account for about 20 percent of the catchment
aveas of thé three.fivers (Dor R;,'Hato R., Soan R.). Soil cover 1is
exposed due to the_gkploitation of forests and grazing flelds and is
washed away during the monsoons, forming deép ravines. This has
creatgd a movement to prevent soil -erosion and increase the life of

the reservoirs.

Thefe is no special prdérém fot'the Dor river except for the
afforestation with the management of the nufseries by chokidars. On
the Siran river situated to the north of the Dor river catchment
area the Soka Nalla watershed managemeﬁt program has been put in

effect,
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The Haro River watershed management project has two purposes,

to reduce siltation in the Khanpur dam, and to improve the

sociOMeconomic_conditions of the catchment area inhabitants.

Waﬁershed management projects for Simly dam and Rawal dam on

the Soan river were planned for the reduction of silting in the

reservoir. The watershed management scheme in the Potwar Plateau is

to reduce siltation in the Kalabagh dam.

Watershed management projects have been implemented for Tarbela

dam on the Indus river and Mangla dam on the Jhelum river. The

prime objectives of these watershed management projects are to

reduce siltation in the dam reservoirs and to improve socio-economic

conditions in the catchment area,

An outline of the watershed management programs is put together

as follows,

Authorities

Area under
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Name of Proiect Watershed for Execution Period Revised Scheme
(k)

Khanpur Dam NWEP, 1986~

Haro Forast Dept. 1991 702
8imly Dam Hortlculture 1983~
Phase II Soan Div, CDbA 1988 153
Rawal Dam Punjab 1986- -
Phase-1 Kurang sSDo 1588 275
Potwar Punjab 1983-
Area Soan Forest Dept. 1986 4,360
Mangla NWFP 1883~
Dam Jhelum Forest Dept. 1987 9,170



2:5. Rivers

_As shown in Figure II-5~1, the Indus and Jhelum rivers flow in
the northern and eastern sections of the study area. Within the
study area, the Dor river, Haro river, and Soan river have their
sources in the Murree hills. They flow from east to west and pour

into the Indus river,

‘Water resources have been developed. by storage dams on all but
the Dor river. Such gigantic dams_as the Tarbela dam on the Indus
river and the Mangla dam on the Jhelum river have been constructed.
The Khanpur:dam on the Haro river, the Simly dam on tﬁe_Soan river
and the Rawal dam on the Kurang river {(a tributary of the Soan
rivg:) have also been constructed. The éapital is located on the
niddle reach of the Soan river. Its main water sources are Simly
dam and Rawal dam. - At present there are plans to bring water from
Khanpur dam to the capital and its water resources have been assured

up to the year 2000

As 1n Figﬁre 11-5~2, the runoff of the rivers reaches its peak
in the monsoon period.- The runoff of iarge riQers such as the Indus
and the Jhelum is mainly sdbwmeit. The runoff of'fhe rivers in the
study area is mainiy rainfall, Because of this the runoff pattern
of the rivers within ihe study area has two wet seasons, one peaking
in March and'one peaking in August. However, the amount of runoff

in March is less than half of that in August.

The total annual runoff for surface flow over the entire 6,800
km of the study area is estimated at around 2,000 MCM. This amount
is only 3 percent and 8 percent of the annual runoff of the Indus

and Jhelum rivers respectively,
In the wet periods the sediment concentration in the rivers is

10,000 to 60,000 ppm higher in proportion to the amount of runoff.

The rivers transport a great quantity of sediment.
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High floods occur in monsoon and sometimes in winter, However,
£lood water is confined in the river channels, because the river
channels remain under matural condition and have enough capacities
to pass floods. Accordingly, there is no particular flood con#tol
or protection project except for the Lei Nala which causes high

flood frequently in the city area of Rawalpindi.

Although water right is ﬁot clearly established in the area,
"Canal and Drainage Act™ stipulates water rights of the water
resources development projects implemented by the Vederal and the
Provincial Governments in Punjab Province.  This Act was established
in 1873 and has been revisé&'from time to time. Such water rights.
as customary water usages are registered in the Tehsil offices.

Table II-5-1 shows the summary of water rights and custOmary'Water

usages in the study area.

Table I1I-5-1, Water Rights and Customary Water Usages

River  Facility/User Purpése/General Descriptions Tehsil
Dor Farmers Irrigation of 225 ha developed prvivately. Abbottabad

Faramars Irrigation of 3,600 ha development some Haripur
by N.W.F, Province and some privately, .

Haro Farners Irrigation, however, unauthorized since Haripur
the area treated by Khanpur Project.

Khanpur dam Urban & Irrigation (detaills in Table 1ET-2-1)
Sanjwal cantt, Yrban water (population 6,200 in '81) Attock,

Handna 3 small dams Irrigation and some village water. Fatehjang
(Sipiala, Bango, Shahpur: detaila in Table III-2-1)

Jhablat Many pumps Urban, Industry and Irrigation (details in Table
D-4-~3 of Appendix D) .
Saan Simly dam ‘Urban water (details in Table IIT-2-1) Islamabad
2 small dams Irrdigation (Misriot, Khasala: " ) Rawalpindd
Kurang Rawal dam Urban water and some irrigation Rawalpihﬁi
{details in Table IIT-Z-1} 1slamabad
7 Headworks Urban water (details in Table ITI-2~2) Islamabad

Other than above water usages, numerous persian wells are
provided and worked for irrigation and drinking purposes along the

river channels., However, these wells are not categorized in water

right.
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Figure TIw51,

General View of River System
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Figure II-5-2. Comparison of Runoff Pattern and Amount in Major Rivers
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2.6, WYater Quality

Quality of river water is greatly affected with geology of the
basin. Water of rivers in the study area contalns much suspended
sediment In wet season, and water pollutilon progresses in some

rivers in the alluvial plain at downstreanm area,

Pollution reaches very high level in the Lei Nala due to
sewerage from the Metropolitan area. - Pollution:progresses also in
the Jhablat Kas and the Sohan Nala which are tributaries of the Haro
river and the Kurang viver, respectively. 1In . these rivers,
‘therefore, it.is required to provide the sewerage treatment -
facilities capable of reducing pollution to tolerable level in early

date.

High sediment content . causes not only sedimentation in the
reservoir but alsc heavy. load in operation of sedimentation tanks
and filtyation tanke., Therefore, for watershed managewent reducing

the sediment production in the basin is now important subject.

Characteristics and problems of water quality are summarized as

follows;

i} pH value ranges from 7.68 to 8.56, being slightly
alkaline,

ii)  Hardness is generally high, ranging from 122 ppm to 600

ppir (equivalent to CaCO, content) and classified into

3
"hard" to "very hard",

iii)  Sulphate ion (804) content is high in the tributaries in
the alluvial plain, being consldered due to pollution,

iv) Cholorine {cl) content is low (12 - 42 ppm), being

harmiess in water use. However, cholorine content 1s

glightly high (80 ppm) in the Lei Nala.
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V)

vi)

vii)

viii)

Calcium (Ca) and magnesium (Mg} conﬁents exceed
permissible level of WHO (Ca: 200 ppm, Mg: 150 ppm) in the

Dor and the Haro river basins. Some chemical treatment

will be necessary.

Chemical oxygen demand (COD} is an expedient index to
sound the pollution level of river water. Although WHO
has not specified the permissible level, the value of 10
ppm is maximum permissible level in the Japanese Standard
for water supply. The value of COD ranges from 1.5 ppm to
7.5 ppm within 10 ppm. However, COD reaches the high’
level as 7.5 ppm in the Dhamrah Kas draining the sewerage

of Wah and Taxila industrial zones.

Ammonia nitrogen (NH4“N) content is remarkably high in the
Lei Nala which 1s seyerely polluted, Although'NHamN-value
of ‘Dhamrah Kas was tot measured 'in ‘this study, the value

is considéred to be high‘due to high valug of COD in this"
river, -In the rivers other than above rivers, the content

of NHA-N is within low level,
Suspended sediment concentration is 10,000 to 60,000 -ppm

higher in proportion te the amount of runoff in wet

season,
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2.7, Socioc-Economic Conditions

The Project Reglon incorporates administratively two distinctly
different units, i.e, Islamabad District which is under direct -
jurisdiction of the Federal Government and Rawalpindi Division which
1s under jurisdiction of the Provinclal Government of the Punjab.-
The term of the ?roject Region used here signifies an administrative
reglon encompassing urban water service and irrigation areas under
the Project. Rawalpindi Division consists of four Districts, of
which Rawalpindi District and Attock District belong to the Project
Region. Seventy one percent of Islamabad urban sector and the
entire urban sector along with a. fraction of rural sector in
Rawalpindi District fall under ‘the urban water service area of the
Project. The irrigation water service areas lie in both Attock and
Rawalpindi. District.

2.7.1." Population

According to Population Census 19817p0pu1ation of the Region
was 3,605,795 as of March 15, 1981, bccupying 7.6 percent and 4.3
percent of Provincial and national population, respectively..
District-wise population and urban/rural distribution are summarized
in Table 11-~7-1.

Table II~7-~1. District~Wise Population of Project Region, 1981

District-wise Urban and Rural

Ttem Total Islamabad Rawalpindi Attock _ Urban Rural
Population 3,605,795 340,286 2,121,450 1,144,059 1,371,505 2,234,290

Share 1002 9.4% . 58.9% 31.7%  38.0%  62.0%

Annual S 23% 4.3% 2.3% 1.8%  4.3% 1.3%

Growth Rate

Source: EC~6
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The population in the Reglon grew at the average annual rate of
2.3 percent duving 1972 to 1981 Census period, while Provincial and
national population increased on the average at. the annual rates of
2.8 percent and 3.1 percent, respectiﬁely during the same period.
It is estimated based on the above growth rates that the three
categories of population have now reached more than 4 million, 55

million and 100 million, xeépectively in the above otrder.

The urban population of the Reglon grew at ‘the average annual
rate of 4.3 percent during the inter—Censns reriod, which contrasts.
with tﬁe annual growth rate of 1.3 percent recorded for the ;ural
population of the Region. The urban population of Pakistan grew in
the same period at an average annual rate of 4.4 percent, wvhile the

rural population of the country rose at the slower pace of 2.6

percent,

The population of the urban water service area under the
Project was 1,010,675 at the time of 1981 population census
accounting for 73.7 percent of the urban population of the Region.
It grew from 1972 to 1981 at the average annual rate.of 2.9 percent
and is estimated to have grown from 1981 to 1987 at the annual rate

of 4.5 percent to 1,320,000.

The estimated number of households in the Region in 1981 was
636,063, occupying 8.2 percent and 4.9 of Provincial and national

figures, respectively.

2.7.2., Social Aspects

According to Housing Census 1980 25.4 percent of the
households in the Region were served with piped water, which is
considerably higher than the Provincial and national levels of 14.0
percent and 20.3 percent. Diffusion rate of piped water in the
urban sector of the Region was 62.} percent, which sharply contrasts

with 5.0 percent in the rural sector.
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Forty point geven percent of the Regional households were’
gerved with electriclity, which 14 bj ten percent higher than the
Provincial and national levels of 29.]1 percent and 30.6 percent.
Electrified urban households reached as high as 77.6 percent in the
Region, while the percentage of electrification in rural houscholds

stood at 20.2 percent,

Percentage of the households using gas'was 16.) percent,
whereas in the Province and Pakistan it was 4.7 and 6.5 percent,
respectively. 1In urban sector it came to 42.8 percent, and in the

yural sector it was confined to 1.2 percent.

It can be noticed from the above that fundamgntal gmenity of
home life in the Region is at a higher level than in other reglons
and that particularly in the urban sector it is at an advanced

stage.,

Table 11-7-2, Diffusion of Social Infrastructure im Project Region

{unit: percent)
ltem ~Total Urban Ruxal Province Pakistan_ Year
1. Diffusion Ratio of 25.4 62,1 5.0 14,0 20.3 1980
Piped Water
2. Diffusion Ratio of 40.7  77.6 20.2 29.1 30.6 1980
Electricity
3, Ratio of Households 16,1 42.8 1.2 4.7 6.5 1980
Using Gas
4, Ratlo of Enrolment 67.5 - - 47.7 40.6 1981
at Primary Stage ' '
5. Ratio of Enrolment 66.6 - - 20.2 17.7 1981
at Secondary Stage
6. Literaéy Ratio 39.6 56,0 29.4 27.4 26.2 1981
7. No. of Beds per 85 - - 47 57 1981
106,000 Persons
8. Naticnal Road km 61 - - 30 50 1981
pey 10,000 Pexrsons
9. No. of Motor Vehicles 172 - - 58 56 1981
on:Road per 10,000
Persons

Sources: EC~-6, 7, 8, 9



The ratlo.of eurolment_at the primary stége_Was 67.5 percent in
1981, which is by 20 percent to 30 percent ahead of the Provincial
and national averages. .Similarly, the ratio of enrolment at the
secondary étage was 66.6 percent, by 40 percent to 50 percent ahead

of the Provincial and national averages.

Again, the litevacy ratio of 39.6 percéﬁt in the Region was by
more than ten pointg higher than the Provinclal and national levels.
Especially in the urban sector the ratio stood at 56.0 percent,

which is more than double the Provincial and national levels.

The numbet of beds in the medical institutions was in 1981, 85
per 100,000 people, that is 30 to 40 more than in the Province and
Pakistan., Likewise, the length of roads maintained by Highway .
Department was 61 km per 100,000 people, which is by 10 km to 30 km
greater than in the Province and Pakistan. Also, the number of
motor vehicles on road was 172 per 10,000 people, which 1s about

triple the Provincial and national averages.

These things would indicate that the Reglon is om average more
advanced and advantaged than elsewhere in the country in

educational, medical and transport infrastructure,

2.7.3. Economic Aspects

The gross domestic product (GDP) of the Region 1981 is
estimated at Rs,11,24]1 million, which constitutes 7.2 percent of the
Provincial GDP or 4.5 percent of the national GDP., Out of it, the

urban sector accounted for 48.3 percent.

Structurally, the "social and personal services" and
"agriculture, forestry, hunting and fishing” groups occupied the
first and second places with the respective shares of 29.4 perceat

and 16.7 percent followed by the "wholesale and retail trade" group
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(15.2%) and the "manufacturing" group (12.0%). Shares of these four
groups add up to 73.3 percent.  Whereas at the national level the
top'two gfoups'exchange'their mutial places with 29.0 perceht'fdr
the "agricultnre" and 16.4 pefcéht'for the "services"™. This
‘situation is-explained-ﬁy the peculiar composition of GDP in the
Regional urban sector, where the "agriculture" accounted for only
1.6 percent and the "serviceé" occupiled as much as 36.5 percent.
This structural characteristic of the.sector derives from the fact

that it 1s the seat of the national government.

_ Per caplia GDP in the Region in 1981 is eStimated at Rs.3,117,
which is by six percent higher than the national average of
Rs:.2,939, Sector wige, per caﬁita GDP in the Regiénal urban sector
was Rs.3,961, which exceeds the national average by-more than
Re.1,000 or 35 perééﬁt. In contrast, the liviﬁg standard in the
rural séctor was Rs.2,600, falling short of the national level by

11.5 percent,

Table I1-7-3; Ihdustriél Structure and per Capita GDP in Project
Reglon, 1981

(unit: percent)

Item Total ~Urban Rural Province Pakistan
1. Industrial Structure

1) "Social & Persomal  29.4  36.5  22.6  10.7 16.4

Services" Group
2) "Agriculture, 16.7 1.6 30.8 26.7 29.0

Forestry, Hunting &
Fishing" Group

3) "Wholesale & 15,2 18.4 12,2 18.5 16.4
Retail Trade" Group _

4) "Manufacturing" 12.0 13.3 10.8 24.3 16.5
Group ' :

5) Other Groups 26.7 30.2 23.6 19.8 21.7

6) Total 100.0 100.0 100,90 100.0 100.0

2. Per Capita GDP (Rs.) 3,117 3,961 2,600 3,281 2,939

Sourcesy EC~-6, 8, 8, 10
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The industrial sfructure of the country in 1985-86, was 24.9
percent for the_primafy industry, 24.6 percent for the secondary
{ndustry and 50.5 percent for the tertiary industry. The structure
has'consisfently’changed in such a way that the secondary industry

has gaiﬁed ground in a parallel degree that the primary industry has

lost ground,

The national economy has grown over the 10 years 1975~76 to
1985-86 at the average annual rate of 6.8 percent (GNP) or 6.5
percent (GDP). In the meantime population has increased at the
annual rate of 3.1 percent. Tt follows from the above that the
annual growth rates of per capita GNP and GDP were 3.6 percent and

' 3,3 percent, respectively.

Over the same ﬁeribd,GDP deflator and consumer prices have

grown at the annual rates of 8.0 percent and 8.5 percent.

As of 1985-86 GNP and GDP stand at Rs.570,719 million and
Rs.527,792 million, respectively, and with the population estimated:
at 97.67 million per capita GNP and GDP are calculated at Rs.5,843
(= $365) and Rs.5,404 (= $338).
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CHAPTER III. PRESENT CONDITIONS

3.1. Present Water Supply
3.1.1. Urban Water Supply
A, Orgénizations for Urban Water Supply -

In Islamabad Proper Area the CDA 1s responsible for both
operation and maintenance of facilities for water production,

distribution. and supply and water fesources’development.

In Rawalpindi urban area the PHED is in chargé of watetr
resources development for water supply, direct yiater supply to the
governmental research organizatlons such as the Natlonal Health
Institute, Public Work Department and Health Colony, etc., located
in the south of Réwal Lake, and water supply to the_RMC and RCB.

In Rawalpindi urban area produétion wells are constructed by
PHED, and transferred to the RMC which is reéponsible for operation
and malntenance of water supply systems inclusive of these wells to

the urban area under its jurisdictiomn.

On the other hand, the MES and RCB are responsible for
operation and maintenanée of water supply facilities to the
canténment areas under their jurisdiction.” The RMC, MES and CB
rarely construct their own production ﬁells to supply wéﬁer to their

own service areas.
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B. Water Supply
Aa Islamabad

The urban water supply system of Islamabad has nine water
sources at present, The CDA has been making a great
effort to secuve sufficient water to cope with the

ever-increasing demand in Tslamabad.

The average dally water supply and the rated capacity of
water supply facilities in 1986 were 200,800 cu.m (44,2
million gallons) and 225,100 cu.m (49,6 million galléns),
respectiveljg'as'shOWn in Table III~l~l1. As cleax in the
table, all the headworks and production wells were fully
opefated in that year. All production facilities are
plotted in Figure ITI~I~1.

Table III~1~-1, Daily Water Production in- 1986
(Islamabad Proper)
(unit: HMLD (MGD))

Average Daily" Prodhéfion

Name of Source ‘ Production = Capacity
Simly-Filtration Plant 95,0 (20.9) 109.1 (24.0)
Kurang H.W - ' 11.3 ( 2.5)
Shahdara H.W 3.3 (0.7) 11.3 ( 2.5)
Nurpur H.W 3.2 (0.7 3.2 (0.7
Saidpur H.W 3.6 (0.8) 3.6 - { 0.8)
Golf Course H.W (New) 12.3 ( 2.7) 12,3 (2.1
Golf Course H.W (Old) 10.0 ( 2.2) 10,0 ( 2.2)
¢-10 H. W . 9.1 - ( 2,0) 11.3  ( 2.5)
Tube Wells in National Park Area 34.0 ( 7.5) 34,0 (7.9
Tube Wells in Sectoral Area 30.3 (6.7)  30.3 (6.7)

Total 200.8 (44.2)  225.1 (49,6)

Source: CDA

Note : 1/... Not in operation since 1983 for the preparation
ef the future expansion,
H.W ... Head Works
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The average dailly watexr consumption per caplta in
Talamabad 1s computed at 707 lit; (155 gallons) by
dividing-the.above average daily water supply by the
sexrved population of 284,000. This high consumption is
attributable to the high living standard, huge water
consumption in the other-cafegories (such as garden
irrigation) than domestic use, and a great deal of leakage
aﬁd wastage. Present urban water use in . different

categories is described in some detail in para. 4.1.3.
b, Rawalpindi Urban Area

.. The water supply system of Rawalpindi urbén area has six
major water sources at present. ~The average daily water
supply ‘and the rated capacity of facilities were 178,300
cu.m (39,2 million gallons) and 192,200 cu.m (45.2 million
gallons), respectively, in 1986. The operation of
production wells 1s limited to 8 to 16 hours in the summer
so as to wait for the recovery of groundwater level. . All

production facilities are plotted in Figure III-1-1,

Table III-1-2. Dally Water Production in 1986
{Rawalpindi Urban)
(unit: MLD {(MGD))

Average'ﬁaily Production

Name of Source - _ Production . Capacity

Rawal Lake Filtration Plant 8§1.7 (18.0) 95.6 {(21.0)

Sohan Camp Tube Wells 11.3 ( 2.5) 11.3 (2.9

PHED Tube Wells 17.8 ( 3.9) 17.8 ( 3.9)
~ RMC Tube Wells 7.1 (10.4) 47.1 (10.4)
CB Tube Wells 19.3 ( 4.2), 19.3 ( 4.2)

_MES (Army) Tube Wells . 1.1 (0.2) 1.1 (€ 0.2)
Total ) o 178.3 (39.2) 192.2 _(42.2)

Source: PHED, RMC and MES
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In Rawalpindi urban area the average dally water supply
per caplta in that year ig computed at 263 lit (58
gallons) by dividing thé above average daily water by the
served population of 678,000, The present water use by

" categories 1s shown in para. 4.1.3.

3.1.2, Irrigation Water Requirement

A. General

The proposed irrigable areas are located in the Potwar plateau
in the northern Punjab, which have a characteristic of Barani
(rainfed) adgriculture. Cropping intensity and yield 1in the area are
fairly lower tham the national averages due to the fact that farming

is dependent upon physical factors of climate and soil.

Furthermore, such social infrastructure as road, electricity,
conmunication, health and educational institutions are so poorly
arranged that the living conditions of farmers are extremely

backward.

At present the Agency for Baranl Area Development (ABAD) set up
under the Planning and Development Department of Punjab is promoting
intergrated development of the area by coordinating the functions of

the authorities concerned,
B. Haro River Left Bank Command Area

This area is located on the left bank of the Haro river at 10
km downétream of Khanpur dam. The area is originally‘a command area
of the dam. As the comstruction of the new cépital progressed,
however, a rapid increase of water demand came to light in Islamabad
capital area and Wah and Taxila industrial complexes. In 1973 the
Government of Pakistan was obliged to revise its original plan and

give high priority to urban water supply over irrigation water
supply.
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Consequenily, a part of the irrigation avrea was excluded ffom
the dam command area and remains rainfed. The area covers 16,100 ha
in irrigable area and 31,500 ha in total. area including Wah and

Taxila cantonments, Wah Industrial avea and 37 villages,

The most striking feature of the area is the scouring brought
about by surface erogion, which has cut pock marks of deep ravines
all over the face of the area rendering about 40 percent of fertile
land uncultivable. The gradient varies from place to place, bhut
generally speaking, the aréa.is flat and gradual from northeast to

southwest.

The area comprises the north-eastern part of Attock and
Fatehjang Tehsils in Attock district, and the north~western part of
Rawalpindi Tehsil in Rawalpindi district. Union council including 5
to 23 villages is a basic adiministratlon unit, '

In commandable area wheat and malze are major crops in winter
and summey, respectively occupying about 90 percent. of the total
eropping, and the cropping'intensity of such cash crops as vegetable
and orchard is only a few percent, The area is irrigated by wells
to some extent but most of it remains rainfed. Farmers in the area
suffer from not only insufficiency of irrigation water but also from
poor conmunication, Inadequacy of rural health centers, shortage of
educaiional Institutions and absence of proper electiification,

which retard the lmprovement of living conditionse

The area has a high agrlculture potential due to the
advantageous factors like flat topography, fertile seil and suburban
area, Top priority project, therefoie, is to construct irrigation
facilities so as to increase agricultural productivity, thea lead to
higher standard of living. (Refer to Appendix F.2.2.)
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C. Soan River Right Bank Suburban Area

The area is situated in the suburbs of Rawalpindi ou the right
bank of the Soan river covering 3,000 ha in total area and 900 ha in

irrigable area.

In the northern area, hilly mountains are now under land
consolidation for housing, and a fairly fertile land spreads along

the right bank of the Socan river.

In spite of the fact that the area 1s located in the suburbs
of Rawalpindi and can potentially be developed as a suburban
agriéulture field, this advantage has not been reallzed because of
inadequacy of irrigation system and because of water pollution of

the Soan.

Soclal infrastructures are well equipped in 5 villages in
the area. Irrigation canal with capagity-lérge enough to irrvigate
about 900 ha area exists in the center of the cultivated area, but -

it is not utilized because 1ift pumps were damaged by flood. . -
It is recommendable that the canal and pumps should be

rehabiiitated and fully utilized for irrigation. (Refer to Appendix
Fo2.2.)
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3.2, Developed Water Resources and Fxisting Water Supply

3.2.1,  Storage Dams

Ags described in Table ITI-2-1, there are many existing storage
dams in the study area: two large dams, three medium dams and six
small dams, - The authorities of these dams are such as WAPDA, CDA
and SDO, WAPDA being related directly or Indirectly to all of these

dams on the stages of investigation, design and i{mplementation.

From the viewpoint of the project purpose, these damg could be
classified into those lagrge for hydropower and irrigation, those
medium for irrigatilon and urban water supply, and those small for

irrigation and rural water supply.

Regarding the history of dam engineering in Pakistan, the first
constructed by WAPDA is the Rawal dam and the largest dam in
Pakistan is the Tarbela dam.

The .three dams (Rawal, Mangla and Tarbela) constructed in the
1960s and 70s were .completed in rather short periods of 5 to 10
years because of force—account works of WAPDA and/ox by big
contractors selected in international tenders. On the contrary, the
two dams in the 70's and the 80's (Simly and Khanpur) took long
perlods of 10 to 20 years.

It is sald as reasons that during constructions,; there were
some -revisions of project formulations due to change of water supply
targets and. suspensions of works by contractors because of severs

price inflation..

- On the other hand, for the most parts of the study area, which
is called "Potwar Plateau" by~geoldgists and at the same time, is
called "Barani" (Rainfed agriculture) area which lacks steady stream

flow, the Provincial Government of the Punjab has established, under
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1ts Irrigation Department, the Small Dams Organization. It has

completed 19 small dams already in the vicinity of the study area.

From the viewpoint of dam-type, zoned earth~fill dams are
eminent among the large and medium dams, and concrete gravity dams
are the same among the small dams. Concrete gravity dams in the

area are all of masonry in cement/sand moxtal. -

3.2,2, Rivers and Streaus

Besides the stotrage dams nentioned above, three main streams

and their tributaries are utiliéed as follows.

On the Dor river, along 28 km of its downstream which ends at
Tarbela lake, there are'provincial and or private irrigation
facilitiés iﬁ various sizes. Their command drea is about 225 ha in

Tehsil Abbottabad and about 3,600 ha in Teheil Hardipur,

At heads of these canals, there are no permanént intake
facilities such as head works but only hand pitched gravel-and stone

embankment to introduce the stream flow into canals.

On the Haro river, along 25 km of the downstream from the
Khanpur dam there were the similar local facilities as on the Dor
river but they are going to be abandoned since the new lrrigation

system of the Khanpur dam was completed.

At farther.dOWHstream of the Haro, in_Tehsil Attock, there is
no intake facility except a few private lifts for irrigation and the
water supply scheme for the Sanjwal Ordnance Factory in Sanjwai
Cantonment: And from the Jhablat Kas, one of tributaries of the
Haro, there is a.Provincial Lift Irrigation Scheme which commands
about 570 ha.
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In the Soan river basin, the topographic conditions are not
suitable fof utilization of surface flow so that there ave only some
head works for urban water in Islamabad and few private 1ifts of
brick factories. {(Refer to Table 111-2-2)

Besides, In the lower area along rivers there are, since old
times, a lot of "Persian Wheels" liftiﬁg groundwater from shallow

level for irrigation and rural use.

As another way of water utilization, a mill with vertical shaft
is ordinary in the area especially in basins of the Dor and the

Haro.

3.2.3. Groundwater
A. TIslamabad and Rawalpindi Area

In Islamabad and Rawalpindi area, more than 150 tubewells have
been constructed. Among them about 20 percent of total tubewells

are regularly in rest for maintenance,

Annual discharge amount by the tubewells is about 59 MCM in the

capital area,

The tubewells in Islamabad are totally controlled by CDA. 1In
Rawalpindl the authorities PHED, RMC and CB control the tubewells
and a few tubewells are undexr the control of Pakistan National

Railway.

The diameter of the tubewells is 8 to 12 inches and their depth
is 60 to 180 m. The working hour is 16 to 22 hours. The discharge
rate of a tubewell differs from place to place. 1In National Park
area Iincluding Golf Course area which is a well field of the highest
yield, the discharge rate of a well ranges 90 to 120 malhour while
in the other areas it is approx. 60 m3/h.
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The well installations are concentrated in the town area of
Islamabad and Rawalpindi cities and {n the National Park area.
Especially in the town area .of Rawalpindi city, the decrease of -
groundwater table is prevalling on the existing tubewells as a

result of the excessive discharging in summer season.
B. Wah and Taxila Area

More than 50 tubewells are working and about 21 MCM/year has
been exploited by the tubewells, The tubewells in this area are

operated by many authorities (HMC, HFF, BR¥, PHED etc.).

The diameter of the existing tubewells is 8 to 12 inches and
the depth is 60 to 100 m. The working time is around 16 hours in
general, The discharge rate of wells is the highest in the Usman
Khattar well field showing over 100 mafhour. In other areas it is
20 to 50 m3/hour.

Groundwater exploitation is not highly proceeded in this area

compared with the capital area and the problems caused by excessive

discharge have not arisen.
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3.3, Implementation and Operation/Maintenance Agency
3.3.1., Implementation and Operation/Maintenance Agency of Urban

Water

" The entire urban water supply facilities in Islamabad such as
treatment plant, conductlon maln, service reservolrs and:
distribution pipe networks are constructed, operated and ﬁaintained
by CDA. Such high-level engineering as dam design and construction
is committed to WAPDA.

CDA consists of chairman, members in charge of administration,
finance, planning and engineering, director generals, deputy
director generals and design, construction and maintenance

divisions, executes thelr tasks smoothly.

The daily production of Islamabad urban water as of Jaﬁuary
1987 is approximately 73.3 MCM, shared by the Simly.dam by 34.7 MCM,
surface water intakes (7 points) by 15.1 MCM and tube wells by 23,50
MCM.,

Urban water supply to Rawalpindi is maintained by PHED, In.
Rawalpindi RMC, MES and CB receive benefit from water supply.
Ground water development is being done by PHED or other .
beneficiaries and tube wells constructed by the provincial
government ave maintenance by RMC. The Rawal dam,; the major water
"resource in the area, is maintained by SDO under the Irrigation and
Power Depattmént.due to the fact that the original purpose of the -

Rawal dam was irrigation.
Maintenance of the facilities in the RMC area and cantonment
area is done by urban water operation engineers under the Mayor and

by Cantonment Board under the Ministry of Defence, respectively,

The daily production is approximately 65.4 MCM, shared by the
Rawal dam treatment plant by 29.8 MCM and tube wells by 35.6 MCM,
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3,3.2. Provisional Maintenance of Khanpur Dam

The construction of the Khanpur dam completed in 1984 for the
purpose of irrigation, urban water and industrial water supply.
Since the dam command area sprecads over two provinces, the Punjab
and NWFP, the WAPDA was in charge of planning and cOnstruction in

accordance with the regulations and laws of Pakistan..

Although the dambody and the main canal to the command area
have already constructed, they are utilized only for irrigation
purpose, but not for other purposes., Urban water supply plan to
islamabad and Rawalpindi is still‘ﬁnder_consideration and industrial
water supply is chaiged by groundwater. Accordingly, the '
maintenance of irrigation facilities were handed over to SDO, but

the others were still provisicnally maintenanced by WAPDA.

3.3.3. Organizatioﬁ'for Muitinurpose Water Resources Development

Water use in the metropolitan area has substantially intricate
features. As various organizations are involved in the water
resources development, they have their own development plans in

their service area.

Integrated development plan is needed for effective use of
water resources. Ag the new capital construction progresses,
Islamabad and'Raﬁalpindi will be united into one administration in
future. An organization which is in charge of metropolitan water

supply should be set up as early as possible.
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3.4. TPinance and Water Tariff Systems

3,4.1. TFinance

CDA espent Rs.84.10 million as the annual cost in 1985-86 on -
water supply. Out of it, payment‘for electricity charges reached
40.8 percent, followed by depreciation accounting for 25.5 percent.
Then came pay and allowance for regular establishment with 16.5
percent and store/materials with 13.1 percent. On the other hand,
it collected Rs.11.62 million as water charges recelipt.
Consequently, if water supply department is financially to be
treated independently, cost recovery ratio (ratio of receipt to
cost) will be 13.8 pe¥rcent with the loss amoﬁnting'to Re.72.48
million. However, the actual situation is.that water supply
department in CDA is not supposed to be a self-financing unit and
the loss is automatically met by the subsidy of the Federal
Government.__ln_terms of the unit production cost of water, the
authority spent Rs.l.64 per 1,000 1it. (Rs.7.45 per 1,000 gal) and
recovered Rs.0.23 per 1,000 iit. (Rs.1.03 per 1,000 gal) in the

above year.

RMC spent Rs.13.14 million as the annual cost in 1985-86 on
water supply. Out of 1t, 57.5 percent was expended to pay for
eleétriciﬁy_charges and other-cohtingencies.' 12,5 percéﬁt and 9.9
percént were allotted for depreciation and pay and allowance of
regular establishment,'réspecfivély. On the other hand, it
collected Rs.4.85 mlllion as water charges receipt in the same year.
Conséquentiy;‘the cost recovery ratio was 36,9 percent with Rs.8.29
million going into the red. The loss was offset by revenue Iin other
departments. In terms of'the unit production cost of water, the
corporation spent Rs.0.50 per },000 1it. (Rs.2.29 per 1,000 gai) and
recovered Rs.0.19 per 1,000 1it. (Rs.0.85 per 1,000 gal) in the

above year,
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Administrative organs in Rawalpindi Cantonment area spent
Rs.20.45 million as the annual cost in 1985-86 on water supply. QOut
of ir, 35.9 percent was used for the payment for electricity charges
and 26.8 percent for store/materials. 14.5 percent and 10.3 percent
went for pay and allowance of regular establishment and
depreciation, respectively. On the other hand, they collected
:Rs.3128_million as water charges receipt in the same year.
Consequently, cost recovery ratio was 16.0 percent with the loss of

Rs.17.17 million,

However, actually the loss is mostly met by the subsidy of the
Federal Government via Defense Ministry., In terms of the unit
production cost of water, the organs spent Rs.1.05 per 1,000 lit.
(Rs.3.33 per 1,000 gal) and recovered Rs.0.17 per 1,000 1lit.
(Rs.0.76 per 1,000 gal) in the above year. '

Table III-4-1., Financial Situation of Metropolitan
Water Supply Organizations, 1985-86

Ttem oA e MES & CB
1. Profit & Loss (Rs, Million)
1y 0/M cost
a. Pay'&.Ailow;nce © 13.86 (16.57) 1,30 ( 9.9%)  2.96 (14.5%)

of Establishment
b, Electricity Charges = 34.29 (40.8%) 7.55 (57.5%) 7.35 (35.9%)

c. Store/Materials 11.03 (13.1%)  0.65 ( 4.9%) 5.48 (26.8%)

d, Depreciation - 21,48 (25.5%) l.64 (12.5%) 2.11 (10.3%)

e, Others 3.46 ( 4.1%) 2,00 (15.2%) 2,55 (12.5%)

f. Total 84.10(100.0%2) 13,14(100.0%) 20.45(100.0%)
2) Water Charges Receipt: 11.62 4,85 : 3.28

2. Unit Coset of Water, Rs./1,000 1it. (Rs./1,000 gal.)

1) Production Cost o .64 (7.45) 0,50 ( 2.29) 1.05 ( 3.33)
2) Recovery of Production 0.23 ( [.03) 0.19 ( 0.85) 0,17 ( 0.76)
Cost

Source: CDA, RMC, MES, CB
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The average production cost of urban water eovering the entire-
Metropolitan areas is calculated at.Rs.1,22 per 1,000 1it. (Rs.5.34
per 1,000 gal).  whéreas, only Re.0.21 per 1,000 1it, (Rs.0,93 per
1,000 gal) is recovered as water charges recelpt. That is to say,

the overall recovery ratlo is confined to 16.8 percent,

If water supply.éuthorities are to financially stand on thelr
own feet, household should pay Rs.1.0l per 1,000 1it. (Rs.4.58 per
1,000 gal) on the assumptlons that water rate for
commercial/industrial users ig twice as high-as that for domestic
users., At present, the average income and Qater demand per month of
a Metrbpoiitan household is estimated at Rs.2,713 and 32.54 m3;
respectively. Consequently,'thé'aVerage water payment per month of
a household works out at Rs.33 under the above water rate, -

corresponding ‘to 1.2 percent of dits income.:

World Bank -‘considers 1t all right when water payment is kept
within 5 percent of ‘household. income, It would be preferable if it
could be coritained within 3 percent.: ) ' '

It is clear from the above that domestic (and; therefore, all)
users have enough means to get water supply authorities financially
‘stand on theilr own feet. The existingtsituaﬁion where the
authorities are subsidized éxtensively is given rise to by the-
interactions of various factors centering on the existing water

tariff systems.

3.4,2, Water Tariff Systems

Water tariff systems of CDA_include the quantity rate system
and the flat rate system. Coexistence of two mﬁtuélly different
systems 1s witnessed also in water“;ériﬁf systems of any other
adminiétrétive organ in the Metropolitan areas. Under the quantity
rate system CDA charges Rs.0.79 per l;OOO lit. (Rs. 3.60 per 1,000
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gal,) for domestic and public users and Rs,1.32 per 1,000 lit..
(Rs,6.00 per 1,000 gal) for commercial and industrial users. Under
the flat rate system it 1ﬁposes fixed monthly charges on individual
users on the basis of plot size, dimensions of dwellings/buildings,’
diameters of pipelines, etc. At present the quantity rate system is
applied to 18 percent of the users in Islamabad, and the remaining

82 percent fall under the flat Tate system,

As already mentioned, CDA now spends Rs.l.64 (Rs.7.45) to
produce 1,000 1it. (1,000 gal) of urban water, and financial loss is
obviously -inevitable under the existing the quantity rates.

Howe#er; if present water tariff systems were unified into the
quantity rate systém, CDA would recover more than 50 percent of cost
on the assumptions that billing and collection are perfect., ‘But the
_reality is that the recovery ratio is only 13.8 percent as already
mentioned. The reason is the flat rate system and its over whelming
prevalence. .Therefore, the fundamental measure the .authorities must
take in order to attain financial -independence of water supply 1s to
compietely abolish the flat rate systems and establish the quantity
rate_Systéms that will make them solveﬁt. It is dmpossible, &
however, -to. realize it bvernight and it is essential to drastically
‘change both hardware and software aspects of water supply service,
That is to say,-all the related aspects of technology, products;
institution, personnei, psychology and 6rganization must be
changed/elevated in a coordinated, parallel manner. Spécifically,-
it is necessary that the circumstances should mature to such a level
where all day service, peffect métering and quantity rate systems

can be realized completely and simultaneously.

Table IT1I~4-2. Quantity Rate Systems in Metropolitan Areas, 1987
(unit:. Re./1,000 1it.(Rs./1,000 gal.))

Administrative  Domestic/Public _Commercial/industrial

Crgan ___Users Users

DA L 0,79 (3.60)° ¢ 1.32 (6.00)

RMC . Discontinued . 1,10 (5.00).

MES 0.88 (4.00) 1.32 {(6.00)

cs - Discontinued Discontinued

Sources: CDA, BMC, MES, CB
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In RMC area commercial éhd'industriél'dsers bdy.Ré;l,IO per
1,000 liﬁ. {Rs.5.00 ﬁer 1,000 gal) under the quantity'rate system,
The gquantity rate for domestic:and ?ublid users hds‘been _
discontiuugd. _Undéf-the flat réte system RMC imposés fixed'yearly
gharges on'individual'ﬁsgrs.on the basis of diameters of pipelines,

plot size, etc.

The users to whém”the_quantity rate systen is applied account .

for oﬁly 2 percent.

.CB in Rawalpindi Cantonment area has recently discontinued
the quantity rate system and now applies the flat rate. -system only.
Under the flat rate system it imposes_fixed monthly charges on’
individual uégrs on the basis of diameters of'pipelinés; plot size,
ete, MES_iﬁ tﬁe same area enforces both quahtity'and flat rate
systeﬁs.' Under the quaﬁtity-fate system it.charges Rs.0. 85'per
1, 000 1it. (Rs 4.00 per 1,000 gal)- for domestic and military users
-and Rs.1l. 32 per 1, 000 lit. (Rs. 6.00 per 1 000 gal) for commercial
and industrial users. Under the" flat rate system it imposes_fixed_
monthiy chargés on 1ndi§iduéi déers on the basis of diameters of
pipélines,'plot size, etc. It is said that the quantity rate system
is applied to 40 percent of the users.

Financial problems of the water supply authorities in
Rawalpindi are the same as those of CDA. 1herefore, the solutioné
‘are identical, too. This is the reason why progressive, systématic
'and planned improvements under a Sihgle orgénizafional set~up

unifying the entire Métropolitan areas are called for.
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