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S . CAPITAL DEVELOPMENT AUTHORITY
No.CDA/SDP~6(2)/83/ )44l SIMLY DAM PROJECT

Islamabad, Aug: 11, 1983,

Mr. Noriyoshli Konzo,
First Secretary,
Embassy of Japan,
ISLAMABAD,

Subject:- REQUEST FOR TECHNICAL/FINANCIAL ASSISTANCE
FROM JAPANESE GOVERNMENT FOR CONDUCTION OF

WATER FROM KHANPUR TO ISLAMABAD/RAWALPINDI.
Dear Sir,

Kindly refer to the meeting held in the
office of Member(T),CDA.on 11th July 1983 wherein
foilbwing additional -information was required Ey
ybursélf i | |

a. Master plan of utilization of

Khanpur water.
b. Bfieffdésériptioﬁ of various

alternatives available for
conveyance of water.

I am enclosing herewith a master plan of
‘Iglamabad showing the rquirements of each sector
whigh'would_réceive water from Khanpur source.

A brief giving details of various alternatives.
for conveyance of water from Khanpur is also enclosed
herewith at Annex "A'. '

Terms of'refe:ence were handed over to .
yourself during the meeting. However another copy

.15 enclosed for information.
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DESCRIPTION OF DIFFERENT ALIGNMENTS
FOR CONVEYANCE OF WATER FROM KHANPUR
TO ISLAMABAD AND RAWALPINDI,

There are 3 different possible routes for
conveyance of Khanpur water to Islamabad and

Rawalpiﬁdi. These are :=

i. Nicholson Monument.

ii., Short Tunnel from Khanpur
to Shah Allah Ditta.

iii, Long Tunnel from Xhanpur
' to Golra.

Detailed description of each alternate

is given below :-

I. Nicholson Monument.

WAPDA has élréady completed'left.Baﬁk
Canal System upto south of Margala Hills
near Nicholson Monument. Water would be.
ayailéble at RL 1766 which is invert level

- of the southern portal of the tunnel. Water
would tben be stored in a raw water storage
reservoir which is considered to necessary
to allow for maintenance of open chanhél__‘

" and also to_provide flexibility for meeting

:beak demand[

After filteration and treatment, it
Qquld be”taken'po.arlqw level rééetﬁoi: in
the adjoining Margala Hills at an elevation
of RL 1930 fr,,60" dia twin conduction
lines 7500 feet long. |



Réwalpindi would take all its.wapcp From
this resérﬁoir by grayity whereas 50% of
| Islamébéd supplies would.reqUire to be -
_pumpe& to a high.altitude reservoir. The
project cost as worked out by M/s. Sanyo

Consultants is given below :=-

Description. Quantity. Rate. Amount

Rs . 10007
R.C. Conduit, D=8.0 ft. 2,500 ftr. ' 5,000 12,500
Raw Water Reservoir(Earth _ o

& Concrete). 625 MG 100 ,000 62,500
Treatment Plant. 125 ¥G. 2,500,000 312,500

Pumping Station.

No.l Pump,D=800mm, P=1,700KW 5 Units 15,000,000 75,000
No.2 pump,D=450mm, P=400iW 3 6,000,008 18,000

Mo.3 Puwmp,D=450mm, P=140dw 5 " 4,000,000 20,000
Steel Pipe Line. _ '

1o.1 pipe,D=1500mm, t=14mn, | _

L=7,500 ft.x2-~ Pressure 2,40C ton. 16,000 35,400
No.2 pipe, D=1500mm, t=12Zmm

L=18,000 ftx2 Gravity '5,220.ton 16,000 83,520
~ No.3 pipe,D=900mn, t=%mm - .
L=7500 ftxl Pressure 460 ton 16,000 - 7,360

No.4 pipe, D=900um,t-8mm 920 ton 16,000 14,720
No.5 pipe, D=90Q0mum, t~Smm '

L=18,000 ftxl Gravity . 970 ton. 16,000 - 15,5320
No.6 pipe, D=1,100mm =10 o o _
1=27,000 ftx2, Gravity. 4,590 ton 16,000 73,440

Regulating Tank.

Hargala Hill WL=2,000 2.5 6. 3,000,000 7,500
Branch Point #L=1,%60 2.5 MG 2,500,000 . 6,250
0.9 i 2,250

Golra WL=2,000 {0 2,500,000



il.

Service Reservoir

lslamabad High water _
Zone., . WL 2120 4,

Islamabad low water

[€4]
-
»is
o

Zone ., WL 2000 5.0 MG 2,500,000 12,500
fawalpindi high Waber o g 6. 2,500,000 14,500
Ravalpindi low dafey, 1.5 6 2,500,000 37,500
Miscellaneous. | 14,040
‘Sub-total. o 840,000
Engineering & Administration

Fee(15% of (9) ). . 130,000
Contingency (15% of (9) + (10) ). 150,000

Total := 1,120,000

I1. Short Tuunnel.

According to this proposal water is directly

'drawn'from the reSérvoir through an intake tower
“which is_then'pumpedftd Choi plain at elevation
of RL 2130. Water'is'then'convéyed through a

RCC gravity conduit 14,000 ft._lobg and through
the margala hills by a‘tuhnel 16,000 ft. long.
Treatment works are located on southern siqé of;
margala hills and potable water would be available
at RL 2060 thus Rawalpindi would get all supplies
by gravity. About 90% Islamabad supplies would
also be by gravity.

This alternate is only attractive if scheme
is to be restricted for Islamabad only. If joint

facilities are to be provided, as is:planned now,

then it is no wmore economical.

2,500,000 12,000



III.'Long Tunnel,

According to this alternate water would be

withdrawn from the reservoir through an intake -
tower to be constructed by CAISSON HETHOD since
the reservoir has already been created. Water

would be conveyed to a point east of Colra Village

on the southern side of wargala nills through a

37,000 ft. long tunnel where_treatmenu works are

located.

Rawalpindi would get wost ol its supplics

through gravity whereas Islamabad would required
pumping for about 20 lgd against a head of 200 ft.

This proposal is more attractive in view of

the facts that less power is used as compared to
the other alternatives in view of the energy crisis
the entire world is facing. The cost

estimate of this alternate as worked out
by SANYO Consultants are given below :i-

Description.

Intake Tower.at Khanpur

Resérvoir_by'Caisson Method,

under water
Pressure Tunnel,D=8.0 ft.
Control Valves, D=1,500mm

Long'Dis;ance Tunnel

Tunnel, D=8.5 ft, Horse

- Shoe Type.

Shaft,D=15 ft, Circle
Section: '

Raw Water Reservdir

Treatment Plant,.

Pumping Station.

No.l Pump, D=450um,P=500KW
No.2 PUmp,D=4$0mm,P-2OOKU
No.3 Pump,D=500mm,P=250KW

Quantity

L.S.

1,000 ft.

2 Udits.

37,000 ft.

400 ft.
125 MG

125 MG

units

units

L W wna

units

Rate. Amount
RS, 10007
_ 25,000
10,000 10,000
250,000 500
8,000 296,000
15,000 600
100,000 12,500
2,500,000 312,500
6,500,000 32,500
5,000,000 15,000
5,500,000 16,500



8. Steel Pipe Line
No.l pipe, D=1,200mm,t=12mm,

- L=6,000ft x 1,Pressure 660 ton 16,000 10,560
0.2 pump, D=900mm, t=9mm | |

L=2,000 ft xl1, Pressure 120 ton 16,000 1,920
No.3 pipe, D=1,200mn,t=11mn, |

L=17,000ft %2 lines,gravity 3,400 ton 16,000 54,400

No.4 pipe,D=1200mm, t=12mm
1=18,000ft x1 line,pressure 1,980 ton 16,000 31,680

9. Service Reservoir,

Islamabad Low water : 5.0 MG 2,500;000 12,500
Islamabad high water 4.8 MG 2,500,000 12,000
Rawalpindl low Water. 15.0 G 2,500,000 37,500
Rawalpindi digh.water, 4.8 MG. 2,500,000 14,500
10. Miscellaneous 13,840
11. Sub-total _ | 910,000

12. 'Enginéering & Adminsitration fee (15% of 11) = 140,000
13, 'Contihgency (15% of 11 + 12 ) 160,000

Total: . ” 1,210,000

These alignments are shown in the attached Plan.
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- REQUEST FOR TECHNICAL/FINANCIAL-
ASSISTANCE FROM GOVERNMENT OF JAPAN
FOR CONDUCTION OF WATER FROM KHAWPUR
TO ISLAMABAD/RAWALPINDI.

Background Information.

The_Metropoiitaﬁ area, the twin cities of
Islamabad and Rawalpindi 1s situated at the
nofth-eastern corner i1n the north df”Phnjab
Province. Islamabad, a new capital was
shifted from Karachi in 1958-59 following the
start of construction in 1961 in accordance
with a policy formulated by the Central
.Government in 1958. This has given:a‘subs—
tantial stimulué-to the developmenﬁ'of old
city, Rawalpindi being very close to Islamabad,
and growth in all parté of Rawalpindi city

has been écceierated since the early 1960s.
Development of the twin cities has now reached
to. the point.wheté the urban areas merge.

together in places.

Preseﬁt'populatiOn in-Islamabad and Réwalpindi
is 200,6009nd-835,000 réspectively. It 1is
projectéd that poﬁulation.in the year 2000
will be 575,000 and 1,400,000 respectively,
while an ultiﬁate or saturation population

in both the Maéterplan areas ﬁiil reach
1,000,000 and 1,700,000 respectively by the

year 2030 or before.

7,51_



The Khanpur Dam.ProjdcﬂSWhich s under
construction on Hero River by NAPDgywould be
supplying 33 Mgd of water to lslamabad and 69 &
Mgd to Rawalpindi out of total reservoir yield
of 180 Mgd. WAPDA has already completed Left
Bénk Canal for transmission of this water to
Islamabad/Rawalpindi upto Nicholson Monument.
Number of studies have been carried out for
~conduction of water from Nicholson Monument to
Islamabad/Rawalpindi as well as for direct with-
drawal from the reservoir aﬁd conduction through
éunuels to the twin cities. A final élan‘hés
not been so far adopted aﬁd a least cost alternate
has still to be_agreed/acéepted; The consultants:
woﬁld be required to recommend the least cost
Solution_' for_cor.tdu_.ctio_n. of Qater, and preﬁare detailed

design etc.

General Terms and Reference.

2.1 - Part - L.

Feasxblllty for study of- Khanpur
Water Conveyance Project.

1. To update cost of various alternatives
proposed for conduction of water from

Khanpdr to ISlamaBad/Rawaipindi{

2. To suggest énd analyse other alternate
routes with a view to determine most
economical solution for conduction and
utilization of water from %hanpur to Islamabad/

RaWalbindi separately as well as combined basis.



3. To carryout preliminary design for the
project inéludihg P

Field survey and investigations in

Pt

terms of topo-graphy geology and soil
mechanics etc.

ii. Feasibility design of relevant facilities
in terms of Civil and mechanical engineering
inclusive of power transmission for

electrical operations.

iii. Cost estimates of the project, operation
and maintenance with breakdown of foreign
and local currency cost.

iv. Preparation of implementation programme.

v. To make economical evaluation of the

project.

Part ~ I1.

Deatiled Designs, Cost Estimates and
Tendexr Documents.

a. Prepare programme and supervise geo~technical?

 investigations work including sub-soil and
geo—-logical investigations along finally
approved alignment and structures. -

b. 'Prepare detailed structﬁral designs
Qf'préjgct for the selected alternate
including detailed drawings and designs

«ireport.

c¢. Prepare detailed estimates for the project.

d. Prepare and submit tender documents
including documents containing instructions

- to tenderers general conditions of contract.

e B



11.3 - Part - 3.

e i

Fipancial ‘ssistance for completion
&t the proposed Project.

After the-studies have been carried out

the Japanese Goverament would be required

to provide financial assistance for the
import of machinery, equipment, pumps, plpes
etec. for the completion of the project
preferably as a grant.

— 54 _
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GOVERNMENT OF PAKISTAN |
PLANNING COMMISSION
PROFORMA FOR DEVELOPMENT PROJECT
FOR _WATER AND SEWER PROJECTS

Name of worl ' Water Supply from Khanpur to
Islamabad and Rawalpindi.

Authorities responsi-

ple for :-
i. ‘Sponsoring. ' Capital Development Authority.
ii. Execution, . Capital Development Authority.
"iii. Operation & Maint:~ a. For Islamabad - C.D.A.
b. For Rawalpindi- Punjab Govt,

¢. Cantt. ' - Defence Deptt.

Time requ1red for the .
completion of the project:-

The project will be completed in
~four phases as per details given
bﬂlow e

: Phasé.g Period Water to be treated

- -

in M.G.D.
_ C.D.A. Rwp. Total
I.  1982-86 | 1717 34
I1. 1986-90 1617 33
TII. 1991-95 - 17 17
IV. 1996-2C00 - 18.37 18.37
Total:= 33 69.37 102.37

4. (a) Plan pfoﬁision P

1. If the project is included in the
five years plam, specify actual
allocation. _ Yes, . and also being
: . 1ncluded in 6th plan.

ii. Lf not included in the current
plan, how is it now proposed
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to be acecommodated. (Inter/.
Inter-sectoral adjustments in’
“allocation ot othel resources

may be 1ndlcated) : -

iii. If the ptO}ect is prOposed to

be financed out of block provision
for a programme.

Rs. in millions.

Balance

Amount proposed
available.

for this project.
Altr. 1 v Altr—-l1

Total Bloc Amount already
provision. i committed.

g - — ]
v nf] g an g

- - | 1441.95  1380.28
C.D.A's share. - 399,80  371.99
P.H.E.D!s share.  1042.15 1008.29

{b) Ifjprdjéct 1s not in the plan,

ﬁbat-wérrants its inclusion _ _ _

in the plén. - Khanpur Dam is to be
completed by June 1983.
All beneficiaries have
been directed by the

 government to take steps

for utilizing the water
of Khanpﬁr Dam,

5. Relﬁtlgnshép of the grOJect ‘Supply of-33 M.G.D.
with the objective of sector. :
Indicate th contribution of water t°-151amab?d and
the project quantified if 69.37 M.G.D. to R'Pindi.
possmble, to the targets in _ :
the five years plan and the
names of other pIOJECtS‘

(whether sancé¢tioned or under
preparation) which would form
part of an integrated programme
within the sector.

6. Capital cost of projéct; o o
; ' : : All figures in million.

‘Alternate-T Alternate-11.

Local Cost(Total).
C.D.A. share. | ©311.35 295.63
P.H.E.D. share. 867.26 . 841,54
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Foreign Exchange.

'C.D.A. share.
PHED'"s share.

C.D.A's. Share.
PHED's share.

Total:~-

Total:~

- 88.45

76,36

174.89 1166.75
1441.95 1380,28
399.80 37199
1042.15. ©1008.29
1441.95 1380.28

Annual recurring expenditure

after completion.

Local cost.

Foreign Exchange.

Total:-

CDA's share.
PHED'S share.

Objection of the project préferably

Aitefnéﬁe411.

AlternatéFI.

75.21 64,36
6.00 4,00
81.21 68.36
26.30 22.11
55.61 46.25
81.21 68.36

- 1n quantitative terms.

PRESCRIBED BY
CHECKED BY

APPROVED BY

Dated:

To‘suﬁbly 33 Mgd water to
Islamabad and 69.37 Mgd. to
Rawalpindi and Cantt. from’

‘Khanpur source.

NAME AND DESIGNATION. -

NAME AND DESIGNATION.

NAME AND DESIGNATION.



10,

11.

Location of the Project.

Attached as per plan map
Scale 1 : 1 mile,

Present facilities:

Give details of the breSent ﬁater-supply

and Sewerage arrangenents.in the area to be

covered the present tariff structure and

the income veceived during the last ten yéars
should be given with details of the extent

of nonwrecbvery The population income and

social . Lharacterlstlc of the area should pe

'glven Health statistics relating

Lo morbldlty due to unhiginic water supply
should be mentioned and indicating of any

schedule during the last 10 years.

‘Water for Islamabad will be
used for Sectors in between
10 and 13 series. These sectors
are at present under plannlng/
development of C.D.A. and none
of ‘these fac111t1es at present
are avallable For RaWalplndl
water is requlred to improve
existing facilities which are
in~adequate,

Descrlptlon of
Project.

Khanpur Dam o:igiﬁélly.CDnceived as an irrigation
project was revised in 1973 and is now primarily
a water supply project. The irrigation area has
aécbrdingly been reduced from 90,000 acres to
36,000 acres feet per year of water, 705 will be
utilized for municipal and industrial purposes
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and remaining 30% for irrigation. Réservoir
designed to supply water for mun1c1pal and
industrial purposes is to make supplles as
follows P |

Rawalpindi = - 69.37 Mgd.
Islamabad - = 33.00 "
= 28,50 "

Other industries

For conveyance of this water WAPDA has constructed
about 66 000 ft. long canal as left bank canal
with its tail near Nicholson Monument. From

R.D. 29,000 to its tail the canal is purely for
water supply to Pakistan Ordinance Factory Wah,
‘Rawalpindi and Islamabad. Considerations to feed
'Defgggg;CompLex at Wah, Industrial Compex at
Taxila besides irrigation needs of the area
motivated WPADA -to route channel to its present
alignment along the contours to facilitate
gravity flow. _ .

Maximum reservoilr elevation at Khanpur Dam

15 1962' while minimum pool level is 1902.ft.
Out-let works have been designed for intake
levels 1902' and 1923'. Invert level of left
bank canal at tail is 1766 ft.

Capital Development Adthérity and Public Health
Engineering Department Government of Punjab
carried out independent studies through their
consultants (M/s. Republic Engineering Corporation
for C;D,A; and M/s. Allied'Eﬁgineéring.Consﬁlténts
for P.H.E.D. for treatment & conduction of water

. to the twin cities. These studies were for
independent supplies to both the cities.

M/s.. Republic Engineering Corporatlon and

M/s. Allied Englneerlng Consultants had considered
withdrawal of water only from Micholson Monument
and then pumping it to'Shah_Alléh-Ditta‘in

Sector C-13 for Islamabad and to Tomar reservoir
alongwith the Railway Line for Rawalpindi.



c. D.A. was of the'view that coﬁtindbué puﬁping
©at hxgher heads would not only create malntenance
problems but also is expensive solutlon ln view
of vising energy costs. M/s. NESPAK were
accordlngly appoxnted consultants by C.D.A. to
reconmend most economical alignment for conduction
of water to Islamabad. M/s. NESPAK considered
five alternates andjrecommended withdrawal of
water directly from the lake and for its
conduction QQ-IS;gmabad_thrgqgh a short tunnel
upto Shah é}lah Ditta (a village in Sector

C-=13 of Islamabad ( alternate -~ II).

In the meantime a firm of Canadian Consultants
appointed by the Asian Develoﬁment_Bénk'for-
preparation of feasibility report for Rawalpindi
recommended JOlnt facilities for treatment
conduction and pumping of water to twin cities
of Islamabad & Rawalplndlﬁ These Consultants
however had ﬁufther-recommended_the'defefing

‘of completion 'of Khanpur Dam to 1992 as in their
view undergtodnd water in Rawalpindi should be
first taped before utilization of water from
-Khénpur. These feéommendations.fegarding: '
defering of completion of Khanpur Dam were not
'fully.éccepted_as the dam is not only required
to supply water to Islamabad and Rawéipihdi but
also would supply water to other cities as well
as for irrigation to NWFP and Punjéb.

C.D,A. and PHED-gbﬁernment of Punjab in the mean-
time continued examining the matter for jdint
facilities and for detefmining the most economical
alignment. These studies revealed that the joint
~ facilities would not only be economical from
capital cost point of view but also from

‘operational & wmaintenance angle.
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The Capital Development Authority Islamabad,
and Punjab Government have accepted these
proposals and - have now agreed to have joint
facilities for treatment, pumping and conduction’
of water to Islamabad & Rawalpindi,

Three alternate routes are available for
conduction of water from Khanpur to Islamabad,
These are ;

i. Nicholson Monument utilizing already
completed canal to Shah Allah Ditta -
for Islamabad and to Tomar:for Rawalpindi.

11. Dirécﬁ élignment from Khanpur Reservoir
to Shah Allah Ditta through short tunnel,

iii. Direct from the reservoir through a long
tunnel to Golra. |

The 3rd route of long tunnel requires comstruction
of 35,000 ft. long tunnel through Margalla Hills
which would require specialized technique for the
construction of tunnel. Cost estimates of this .
alternate have not ‘been included in the present
prdposallbut it is hoped that when detailed .
studies are carried out this alternate would
also be considered as it would have very little
power enéfgy cost for pumpihg of water which

factor would be an important one as the
energy costs are expected to-rise in the
near future. -

The remaining proposals are described
here-under in more details alongwith the cost-
estimates and the capital cost and their

operational and maintenance cost :-



I. _ZNfCholson Monuﬁent Prdp03311~

Water at Nlcholson Monument is
available at RL 1766. It will be conducted
through a RCC conduit which is 2500' long-
to a raw water reservoir cépable of storing
) day's supply.  Water would then be treated
and- then pumped to a high level reservoir
at RL 1980 through a short rising main.

From thlS reservoir water would be supplied
'by gravlty to Rawalplndl and lower zones

of Islamabad Pumping Station No. 2_;5_
proﬁided at the bifurcation point for supply
of water to higher zones of Islamabad

_Capltal cost of thlS proposal is Rs.,1041.95
millions with annual operational and maint.
cost at Rs. 81.91 millions. The cost of
production of water would be about Rs.3.72
per/1000 gallons. This does not include

“any interest on investment as it is considered
to be publlc utility project and rno interest

‘has been taken

IT. Short Tunnel Route thrOugh
Margalla Hills,

According'to this proposal water is
directly drawn from Khanpur Reservoir through
intake tower. The raw water is pumped to a
short rising main upto RL 2132 from where it .
is directly condticted to Islamabad and R'Pindi
initially through RCC conduit 17000 ft,
long and then through a horse shoe tunnel
8' dia 16,000 ft. long. It is filtered in
the treatment plant near Village Shah Allah
Ditta on the southern slopes of Margalla
Hills in Sector C-13. After treatment
water would be conducted to-Rawélpindi
by graﬁity through 2 Nos. 48" dia plpes
upto Tomar. 80% supplies to Islamabad



12,

13.

would be by gravity but for higher 'sectors
it would be pumped to a high altitude
reservoir in Sector E~13 at RL 2100,

The capital cost of pfopOsélfis Rs.1380.28
millions with annual operational and maint.
cost at Rs. 68,36 millions. Cost of water
per 1000 gallons wodld be Rs. 3.22.

Thr project has been divided into & phases

for completion in its entirity upto year 2000,
The C.D.A. portlon of the project would be
completed upto 1990 and has been divided into
2 phases., The Rawalpindi portion would
continue to be constructed and developed
beyond 1990.

Final alignment would however be decided
after detailed studies are carrled ocut by
the Consultants.

Give date when capltal expendlture

estimates were prepared.
November 1982.

Break down of the capital cost
covering the whole of the investment
period as indicated below :-

(a) Water Supply System.

i. source.

ii. Treatment Plant.
iii. Condﬁc;ion.

iv. Storage.

v. Distribution.

......-.--—-.-.—-..--»--.....-...-.--

L For detail
(b)Y Cost of Land.
, f Land see
a. Cost of acqu1sltlon 0 an Appendix“A"

‘(included)’



L4,

16.

Cost of land development
_(anluded)

Intarest during c0nstruct10n
Work charged establishment.
Contingencies

Departmental charges.
Transport & Vehlc es.

joa

e o

-
- W s oy o

0 0 RO

Basis of Cost of Estimate.

Number of studies have been carried out in

the past at different times. The rates taken
in.tﬁe PC.1 have béén derived from these

studies and have been agreed by the Planning

and Dévelbpment'Depértmént, Government of Puﬁjab.
A brief note as to how the unit rateé have been

worked out is attached at Appendix—'"B

Estimates and Annual Maintenance After completion.

L. Salaries of Staff.
11. Consumeable 5tores As attached

iii. Contlngant Staff. at Annexure-"E".

iv. Other contingencies.

Give unit costs for each category of out put e.g.
“cost per 1000 gallous of water supplled te

Cost per 1000 gallons. Aiter.l. Alter.I1

3.72 3.22

( See Annexure "D" for details),.




17. (é) Give .expected income statement (profit and
" loss accounts) for LO-yéars'or until normal
capacity 1is reached. Rate of depreciation and the
salvage value of property should be given. The
basis for tariffs should be indicated. Income
from each source (e.g. from sale of sullage

should be given).

The cost of production of water as worked

out at Annex "'C" is Rs. 3.72 per 1000_gailoné
in case of Alternate-I and Rs. 3.22 per 1000

gallons in case of Alternate~IT.

At present C.D.A. 1is charging Rs.3/- per

1000 gallons for the domestic use and Rs.5/-

per 1000 gallons for commercial & Industrial

use. On average rate of Rs. 4/- this project
will give profit as given below as per

detail given at Annexure "G'". |

Alternate—l; Alternate-I11.

“After completion : : ' N
phase - I, :1986. Rs. 34,74,800/~ Rs. 96,79,800/-

After completion = . -
phase =11, 1990. Rs. 68,47,400/~ Rs. 1,90,74,900/~

After completion : S | '
Phase -III, 1995. Rs. 85,84,800/- Rs. 2,39,14,800/-

After Completion. o ) _
Phase -1V, 2000. Rs.1,04,24,400/- Rs. 2,90,39,400/~

(b)Y Revénue.per_unit at exiéting and
proposed tariff :-

il

i. Domestic Rs. 3/- per '1009 gallons.

Existing iii. Commercial & _
' Industrial = Rs. 5/- per 1000 gallons.
a. Domestic = Rs. &/- per 1000 gallons.
Proposed ; b, Commercial & '

Industrial.= Rs. 6/- per 1000 gallonsF

-__71A_4



18,

19.

20.

Give a statenent showing phasing of repayment
of loans. Indicate debt servicing capacity
(i) of project, (ii) of loan receiving organization.

"This'projecf is expected to be completed
“out of Government Grant and as such no

debt recelving 1s involved.

Aunual phasing of physical work and financial
requiremerts for the subject (attached pert or
bar diagrams if prepared).

The detail of phasing are. given in the

Annexure attached alongw1th the flnan01a1
requ1rements It 1s prOposed to complete

the pro;ect in four phases,however transmission
lines will be completed in two phases. The entire
‘work is expected to be completed in year 2000
and Ist phase will be completed in June 1986.

Foreign Exchange Expenditure.

Altr. I.  Altr. IIL.

' Phases N
Ist Phase. :
2nd Phase.. ' See Annexure 'D" attached for details.
3rd Phase. ,
. . ]
4th Fhase, ;

(a) leely sources and amount of
Foreign Exchange cost of
the Project. Governmerit Grant/
: - Japanese Grant.

(b) Present position regarding

availability commitment or Government of Japan

negotlatlon ~has shown interest
to finance the Project.
This source is required

to b d.
g ¢ be tappe



" Indicate source and amount

of rupee component of project. - Being a grant-in-aid
- ' : work funds will be.
allocated by the - -
government.

PART~C_PROJECTREQUIREMENTS,

(a) MANPOWER.

For Exec¢ution For operation
Man month, number.
1. Professional & _
Technical. 200x12x17 = 40,800 - 29

2. _Adminigtrativé,
‘Executive and /
64,3000 4

Managerial. o 20x12x17
5. Clarical. 200x12x17 =40,300 20
4. Sales _ N.A. -
5. Service. " NLA. B
6. Skilled. 200x12x17 |

. : : E 150
7. Unskilled. : 2000x12x17 |
8. Others, ' 100x12x17 |
'(b)'Likely.shottage df'maﬁpower )

by occupation. Nil
(c) Steps to be taken to assure

- availability of manpower. Manpower will be

avallable.

(d) Approximate No. of persons At least 16 persons

required to be trained per’ are vequired to be
- year (locally and abroad) :
‘and the kind of skills to be

learnt,

trained in following
fields :~



Water treatment,

a.
'b. Water quality control,
¢. Tunnel counstruction
d. operation of machinery.
{e) Give total capital outlay,
give the capital cost of :
mobilizing the worker for NIL.
one shift.
24 Physical -and other facilities required for project :-—
Items. Total. To be proﬁidgd To be provide@
: from the projectfrom the public
itself utility
1 R 3, 4.
{a) Access Road.

(c) Public Health To be provided from the project 1itself.

1

1
(b) Fuel & power. Yes.

N

. ]

requirements. |

(d) Housing by type.

F - 6 Nos.
E - 22"
D~ 16 "
C -6 "
B.- 20"
A - 60

4 Nos. (Bachelor Hostel & accommodation  for works)

@%. Materials, supplies and equipment requirements.

AL, Minimum total requirements for execution to
be completed only for major items costing
;more than 10% of the total cost.

_74_..



(A1l figures in million):

[tem.

'\ Description. g Cost. .
n l Local = ! Foreign Exch.
1. Materials.
a. Steel. Rs. 100.00 -
b. Cement. “Rs. 100.00 ~
2. Supplies & Spares.
Spare parts of . -
the Machinery. Rs. 50.00
3. Equipment & Machinery.
a. 'TreaFmeﬁt plant. Rs. 170.00 Rs. 85.00
©. Suction & Delivery Rs.  0.87 Rs. 0.43
- pipes. - . ) _ N
¢. . Pumping Station. Rs. 60.00 Rs. 30.00
d. Tunnel equipment. Rs. 10.00 Rs. 10.00
e. Compressors. Rs. 20.00 Rs. 10.00
‘£, Cranes. . Rs. 10.80 Rs. 5.00
g. Drilling equipment. Rs. 10.00 Rs. 5.00
h. F.E. loaders. Rs. '25.00 Rs. 15.00
i. Trollies & Hills, Rs.,: 25.00 Rs. 15.00
AVIT. Méterialé,-spares and'éﬁppliés and equipment
‘for operation of project. :- '
Unit. .s i _ Loacl _ : Foreign
: E Qty. Rate.i Cost. :' Qty. E Rate E Cost
1. Material. .
a. Alum. ‘
b. Chlorine.. i L. Sum
¢. Bleaching Powder & | Rs. 25.00 million Nil
other chemicals. |
d. Sand. o



 Supplies & Spares.

il

Spare parts for pumping
Station and Filteration R

Plant. 8. 4.00 million. Rs. 2.00 mil.

Pumps & Pipes. ~ Rs. 1l.00 " Rs. 0.5 mil.

20,

In the case of imported material and equipment .
for Execution, indicate :-

a. Justification for Only those items will be

imports.
imported which are not -
locally manufactured.
b. Proposed source/ Government of Japan has

Sogrce supply.. " shown interest to finance

the project. This source
is required to be tapped.



- B T

Swetgs - STLEST - STm €e  T8°¢S GBI 9Lz GETHEL ST°0TS6 ST°66T . 0L S1L
N . _ L _ : - . e - L N . . . 31 000% - @EBpTa Bafon
0082 008z 00°8Z "33/000L . “Burssed 103 3no deap
. o ’ : \H.mﬂﬁﬂu HOM u.mOU Hmuo.nw m
~ - gorzy - - ~ E A - 00°%8 _ - 00" %8 "33/C00Z . . . .8%°33¥ COO'IT MUW
. . . . . cra Cow o u%SU338 000°6T (9
- - - - - X C
$E°€T 7€ ET TE°TT _mo‘mq__mr ¢z . 00769 33/00€2 ‘eTp 09139 . 00C 0T ()
~ - 9: (T - - - G¢'t1 86°91 ZG°SE 86791 06°2¢ "33/0067 . =(®) (*S°H 20 -504d} -
. _ saury z-9drd L3paezn g
- - - - 0nc -z - 9¢°7 9T 80°S  Tvr . 0S°L PRW/M 0°€ ., "8 ¢ g
. o Juel 28IeYISTQ . ¢
: ('1°0 ayrasng)
~ - 8 11 - - - Y311 ZE€°T1T 89'€Z 2TE€ 11  00°SE  "23/006€ . TS3UTT ZX0005
_ : _ _ eIp Q9 =drd A13ATT3G g
AR G 220 S SR AR S BT 3 | 7Z°61 95"yl 88709 ZU'6T . 00°C6'PBW/N g0 _ . "P3W 0851
T°oN uerzezs Zutdung s
- - w90 - - - v9°0 . T¥°0 880 %0 0f°1 1370022 . ‘yoea ,00f "SON I
: . - EIP ,09 =drd uoriong 1y
%4 B §IT gy - €ZT°€y CT'TI% SII'EY SIZ'TH 05°TLT. 06728 00" SSZT PRw/w ¢z \wwx_hoﬂ juerd juswzeaal ¢
- - - - - ~ 65°0% Iy 6l 6S°0% 1%°61 00°0%  1%/1°0 . _ ‘3w 009
1T0AlBSSY I3lem  MBY 7
- - - - - - £e° 2t £9°0T -£€°TT (9°0T 00°€E€ °33/00007 s¥ K AT0AIBSII
- . - ) < XPjepM MBY .03 -IPUUNY WOy
. (00€E 3Tnpucy 19peai D0¥ 1
amg ivdo | tdmy ioy'qo | dmy iyiqo | cdey byl deyloyeqio 13509 {eaol]  saawy | | :
-3seug ysy  |-eseyg pig - ! reseys pug i "9s2yq IS8T muumhoum.msu 30 150D 1B3I0L W TSWEll Fo uotadiaassg w.?.m

© (INTMONOW NOSTOHOSIN )

T-IATLVNGALT

IVWILSE LS00



ERH7H9 T - yROTOYY - 89n T G6

166778 - 307971 - 9gEgYy 628 : aseyud Yin U 3001 pur
. . aseyd p1c ‘uo ygy ‘eseud puz uc g
. . ‘eseyd 1Y Ue ¥¢7 UCTIEB(RISS PPy
166798 ~ LG 961 = TI67L8 90°06 $69°61C L{ 11T 5T°[89 78" 10¢ 01686 . _
980" 11 - Z6€°SZ - L9VTTL SLUTT 00L°1% T9TLT $9°68  LE76E 10° 621 5 mmﬂuawmmmwwowmwammwmm
. : : : . lzodsuezl ‘safieyd uorsTA
~13dns ‘seBaeys (wiuswiiedsp
. - 391 SIUBITNSUOD ¥CT PPV
SO06°€L - $8T°691 - SYTIYL T€ 8L GBE6°LLT ST'%8T %9 L6S - §%7.Z9C 607098 . - -:1e30L
- - - - - - 9T'% w0TT 9T'H - w0°T 0’9 rwngeT sy C"S®TIH 6 SpeOy ‘(T
- - - - - - gz'y 0T €Ty 0'z - gzT9  wngt.sy uoriITIs PTID 91
- - e - - - 9479 §2°¢ . 99 LA 00701 ‘ung'g Sy ‘puet 303503 ¢l
(g1 - 0%er - e - SO 61 - LAY - 0779 - "Bw/¢ $¥ - 'TPUL4,Y¥ 103 'SW 8'0T
. T ATOAIDSIY IVTAIIG . ABWOL  ‘y]
(s3ucz X3m01 VAo 103) 8K ¢
. =] g X p -
- - - - - 0se - oSt - 00'ST . g0'St - c18/g  ,, TIOAIOSRY 20138 70D
- - - ~ = 00°6 ~  .00°6 L~ 00781 00°81 13/ "s¥ 's2u0z X3yd iy
S . . o Va0 203 "SW 9 AT0AIASIN
| 23314 yeliv.uesys T
: * 5. 359" BIIT 232 .
- - - - - 009 - 0079 - 00°21 00°Z1°33/006T °5Y wmwmmHou N.oz.moWumum
' . Zutdwund woxy *33¥ Q008
(179 31139NQ)
eip ,9¢ 2dtd Axvatyaq (11
) - ) . . m .‘
L i} _ - - - 00T -~ ppegt oo st Pty . ‘sgaze
. . : , 13y81y 203 PN OF
. fZ'oN voraeas Sutdung Q71
“dmy _tyrgrpldey  lyeqep bocdmy . ityegep fodey 3 ocyeqept deyioyegrp tasop Teaer!  seaey ! otad Ve
. . . - : . . g - . [ 3 [T\
"IsBYY Yy cBSBUZ Pig "asTU4 DU oseyd ISI -309f01d 3yl jo 3509 Teioy f Sooik FO UOIICTAISSA LUOR'E

A

V-XIanzaay




£6729 = 10°€9 - 85°z9 CE°9L THTOLE LT LYY L$°86E €9°€ZZ  02°7T9
. - - , : 8y ¢ =suocz
- - - - - 0591 - 0$°91 - 0o€g 0gree "1ed/g uty + "3y 9 eI31Q
B . YBTIV 4BEYS) "3M QF
B . w.u.mnvbhwmwm NUMPMwm m
ey - 21y - €1°€Y  SZ°Iv €T°€v  SZ'lv 0§°ZL1 . 0S°Z8  00°SSZ-PRw/m g7 "p3u 70T
: . $N20M JuswieBILT g
- - - - - - EL°0TT £9°TS €1°0T1 £9°2S 087291 "33/0000T ., “yry %8
: IR S 08297 Tauuny L
- - - - - - 09°4T O0Z°E€T  09°LT 0T'€1 08°0% *33/000€ . - (S"W 20 50ud)
‘3tnpuod A31ABIH g
£2°9 - XAR" - ET°% 0% €T°% w0’y 16791 60°8 00°6Z  *3F/000§ . - ‘Yoed L0057
- . ‘soy z‘erp 09 s3did . g
AR - [ZARS1 - Z2°ST 9641 ZT'ST 9$°HI  88°09 TI'6T 00°06°P3R/9°0 P8R 06T
: c Azzuryoel Futding “f
- - w0 ~ - - 7%'0 IO 88°C Z%°0 0€°T *33/002Z . "Yoe? ,00f "SON 2
eTp 09 2d1d votiong €
- - - - - - 19°6 69°z  19°%. 69°C 0£°8 "33/00001 ,, "y3ry %8 ‘3uor
: ,QEg TRuunl ajeIul A
- - - - - - 90°% 6" 1 90°% 6°1 00°9 009 sy ~ -s28pTaq ® s31e8
) gutpnyout weq 3T 2%eIU] ‘1
dewg tviato ey Pvi@eo | dmw viaeo ! dey loveqed itdmy lv'@ss {3sop teaer  cssaey | . o
-aseyg y3y  leseyd pag | .aseqq pug b -sseqq 387 m i *swaly wo_aoﬂuaﬂuummq o

..1.$mcﬁﬂ.m.guuﬂﬁm.w

“IT ~ FALIVH¥ILIV

- EILVHIISI 150D

-39alo1g -ay3 Jo 180) TRIOL



LETLCT 9 99T S56°S%% 9% 122 - - Co- ~i1En]

06°€%1 -  9¢°01f -
6L - “BSBUL 4IY %001
LA - _ "@seyd pIg ygy
66°6¢ - 1778y . "9%BUA PUT 40§
: 6788  6%°SY S caseyd IST %6z
. S : : . T uoriElEDSY
$6°1L - seuLd - 86°TL I¥'96 Z1°SSE L67IBT €9°949  1%°8LT7 %8 %66 - _
. *sarouUalduTivcy pue saxeyd
°€°6 - It - 86 (ST ZEO%  £L°€Z €2°88  TE°9€ 9574l Jlodsues) <se3amys oTern
~x3dns ‘safieys jeiuswixedsp-
_ L2393 uorieI(NSUO) YST. PPV
L$°79 - 127961 - 8S°79 $8°€8 $5°0C 9T'8ST 0T'88S OITWT 10£'GES -17E30L
- ~ = - -~ - 08L - 05 L - 60°ST -~ 00°G1 _ _ -auoz 41y
, pegeweTSY I0F "2319 SUTEY
. Bursty ‘uorlesg Surdung  -gy
- - - - - - 18°0  6£°0 1870 6€°0 0zt _  seyTw ¢ fpROY i
- - - L= - - $€°T ° 69°0  SETT §6°0 00°7 _'uotieIs prig ¢l
- - - ~ - - 10°S €97 £0°¢ €9°7  0S°L o - puRT ‘gl
- R T A £ - - - 0z 1 - 0v° 29 - v z9 73w 8'0Z7 i1Toazssay iBWOL Tl
‘ R ot e '2TP 8% U9BP ,000°0f
yeys woiz.moly 43TARid QI
s ] & . L H [ -k 4 B ] t i "u
deg 1v'a@'o i dmy 1ye@r0 ) vdey (ve@tOd 1 day | vi@eol cday tyr@r) (350D TBIOL! Cs:RYL L o .
1 - iy . 1 L A - . 1 2. i : Pl 'l - " .mE@uH MO ﬁOH.uQ.HHUmWQ. noz-m.
“aseyd yiy ‘asBUL paAC aseyd puz aseyd 3IST Juom.moum 3ul jo 3503 1B30] : ST

I

. _ XIS ATTVRENELY T _

TAIAONEILY

— 80—



o | ‘188/¢ SN g10zs pud ey
:Z OO 1= smo.mﬁmqu 1

.muHo>nwmmm 3dTAlag ‘6
S . . . S "Buol ‘33 0gzL :
09°1C . "33/0061 " ‘sau0z aznssaxd - yB1y - vqo 03
BT . ‘e1p ,9¢-soN z sadid coﬂmmaEmsmpH )
00761 CCPER/w S0 " | PR 06 = ($1X0T)
¥ao 103 uotieis Burdung "y
€870 - '33/e0tt W _ - 1.00¢ _
: _ e1p ,¢ “sadrd uotiong g
00°6ST _ "PR/W CT - " PN 701 ‘siom juswieaay fm
05 79¢ '33/000°0T ., 9314 ,%g ©,069°9¢ [auuny b
009 . ‘a3/000'% . | "33 00ST
_ _ I _ uagvcou mpSmmmpm 9% XS
nete az/o00‘0T | “e1p 58 4 0L8
: 7euuny aanssaxd ajye3ug 7
0C"9 . _ __oo.m sy __ _ _ *s28pTag
) pue s331e3 FUIpPnIdUI
weqg 218 12403 mxmuQH 1T
(s WOTTTIR}ASOD ! "5y a3ry : 'SHALI , “TON'S

*ITI-ZLVNEILTIV - . T¥S0d0dd TENNAL ONOT

— 81—



99 L1681 -:1B30] puUB1Y

raseud yiy %001
*aseyd pag ygy

D

£6°0LY "eseud puz %06
reseud 1S yqe
€5 3401 ~:78301 - . -t wotIEiEdsy
0 9T *sa1ouaduTIUOD
pue sa3xeyd 320dsueay ‘sadieyd ucistazadns
“s88apYd y(BIUBmIaRdep ‘297 UOTIBITRSUCN %CT PPY

£0°016 : |
07°1 | _ 'a7TW ¢ peoy
00°¢ _ "U0TIIEIS PTID
gc L | _ . ‘pued
08921 "33/0007 | 5PUIT wIal BIP .8

¢ 00L°1E ‘3inpuod £3TARIy

€1
T e
e

01

JHJWM_QOHaﬁﬂxV_pmoo

b e m as
e e

S¥ @3F CSWEALI

"ON"S




" B rr

Appendix

UNIT RATE BASIS.

Treatment Works.

~ Basis for estimates are as below :-

M/s. NESPAK,in their feasibility report

for Khanpur water conveyance, have estimated
cost of 60 Mgd., Plant as Rs. 116.50 millions
(1980-81 prlces) : '

M/s. AESL (Canad1an Consultants) based the1r
cost on the formula ;
C=1.17 Q 0.81 where C = Capital Cost in

~million Rs., Q = designed output in MLD,

Cost for 30 Mgd = Rs. 63.00 million.
For 60'Mgd = Rs. 110.00 million.

A uniform price at Rs. 2.50 millions per Mgd
‘has been taken in the PC.1 which also takes care

‘of escalation from 1980 onwards.

il,

iiic

Service Reservolr.

It will be at ground level & constructed
in RCC. Basis for unit rate are :- .
Public Health Engineering Department,Govt.

of Punjab, has kept a record of the costs
of existing large reservoirs in Rawalpindi

‘area. P.H.E.D. Rawalpindi has intimated

that'in 1981, cost was comlng out to be
2. 50/gatlon.
M/S;'National Engineering . Serﬁiées’of Pak
(NESPAK) used a. Elgure of Rs. 2/gallon.
C. D A. has also COmpleted number of reservoirs

At present one reservoir of 1 M.G. ‘capacity
at.Shakarparlan is under construction, cost .



of this reservoir pcf gallon is Rs. 2.5 per
gallons. '

For purposes of PC.1 & comparison of cost, uniform
price of 3/gallon has been used.

Mild Steel/Ductile Iron/RCC Pipe.

M/s. TSPAK (after enquiring_ffoﬁ'HMC, Taxila
and market) for ‘steel pipes, adopted a uniform
rate of Rs. 9/1b. or ;

'Dia Cost/ft.

(3') 900 mm.  Rs. 1000/~
(4')1200. mm. .~ Rs, 1800/~

- (4%')Y1350 mm. Rs. 2150/-
(5') 1500 mm. ' Rs. 2400/~

We have rounded these to Rs. 2000/~ for
48" /Rs. 2300/~ for 54" & Rs. 2500/~ for
60" dia. Prices for PRCC pipes have been
taken to be almost the same.

Ductile iron pipe (60" dia) rate has been
enquired from the market to be Rs.3500/ft.

Annual Operatidnal & Maintenénce_cOst as per
local and international practice has been taken
to be 1.5% of capital cost. '

Pumping Stations:
i. In 1980, M/s. AESL adopted the'following
equatlon for about 330' head to be pumped.

Capital cost included constructlon and
' 1nsta1 atlon of plants and equxpment

Capital Cost C = 0.414 xQ (. 634) million,
Where Q = deelgned peak output in MLD.

For. 60 Mgd. cost_was Rs. 19.2 mllllon Taking
‘inflation into view, we have adopted Rs. 0.6

— 84—



ii.

millibn/Mgd, as the unit price for about 380

~ head and Rs: 0.5 M/Mgd for 300' head and

Rs. 0.4 M/Mgd for 250' head.

Annual 0 & M cost as per local & international

- practice has been taken to be 6.5% of capital

cost,

Tunnel 8%' high, Horse-shoe X"Sectién.

Tunnel construction is one of the most costly

as well as most hazardous of all project components,
Cost of tunnel 1s directly affected By geological
formation along the route of‘tﬁnnel, position of
water table and length of tunnel. Lengths of
tunnel encountered in the present study are
16,280' and 36,450 ft.

Basis for unit cost adopted

are as under :-

Out of various tunnels constructed for Khanpur
Dam Project, longest tunnel is Right Bank Canal
Tunnel having 6' high horse-shoe X-section.
Construction of tunnel started in 1973 and was
completed in 1977. Total length of tunnel is
9,250°., Completion cost of tunnel was

Rs. 281,73,994 which comes out to about

Rs. 3050/ft.

M/s. AESL, Canadian'Consultants; in their final

report submitted in Aﬁg: 1980 used a rate of
Rs., 6,000/ft. for a 7' high tunnel of.about
15000' length. '

As proposed tunnel is 8%' high, and very long,

we have assumed a rate of Rs. l0,000/ft. which

is also in keeping with the international rates
for such works in U.S.A. and Japan.

Opeéational & Maintenance Cost for Treatment Cost.

0 & M cost of treatment plant at Rawal Dam
operated by Public Health Engineering Deptt:

—85—



11,

Govt. of Punjab, Rawalpindi works out .to about

Rg. 5.3 million which is about 12% of capital

cost.,

Design Office, WAPDA, in their study has

recommended 12% of capital cost as yearly
operational & maintenance cost.

In this sﬁudy 12% has béenrtakén as the

0 & M cost of treatment plant.,



It.

III.

. : : ) ENDIX o |
ALTERNADTIVE= I APP IX 'q

Capital Cost of the Project. = Rs.l,&&,19;50,600/~

. et

)

\

‘Production Cost.(Per Annum) .

" Qwnership Cost.

Depreciation Cost(based on

50 years average life). = Rs. 2,88,39,000/-
OPerational Cost. - = Rs. 8,19,10,000/~
Total:-~ = Rsg. 11,07,49,000/-

Annual production
{(estimated).

= 102 x 365 - = Rs. 37230 Mgd.

'Less'wastéges 20% and

leakages. (=) = Rs, 7;446/“

Net Annual vroduction of = Rs:

water, o
Per Mgd. Rate = 11,07,49,000, p. 3 720/~
_ . s

29,767

il

?éf 1000 gailons rate Rs.'3.72
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- Operational & Maintenance cost of.

Alternative~1.

— 88 —

B APPENDIX.O
S:No. E I TEM i =Ratesi Cost (in mil.Rs.)
1 c 1 ]

1. Treatment works 30,60
2. Pumping Machinery, 11.59

Pipes etc.
3. Civil Works. 0.20
&, Electricity 39.52

for pumps.

Total: 81;91



ELECTRIC GCONSUMPTLON

APPENDIXm C
Alternative ~ I (From Nicholson Monument). '
" Head :  Nicholson
Monument. - 1730
Discharge
Tank, -~ 1980"
250"
Friction - : g_ ' :
Losses. = 0.00034x5000x(3.57 _ L.16 = 4.5 ft.
5
Losses due to fitting = 5,00 ft.

Total head = 250+4.5+5 = 259.50 = 260"
Q = 102 Mgd. = 70833 gpm
H.P. = 70833 x 260
TIO0R0 T = §.07 B.H.P. Say 80.10

Electric Consumption =

8010 x 23x0.746 x 365x0.7 = 35.115 million.

ii) Head = 110 ft.

Q = 30 Mgd. = 20833 gpm.
CH.P. - 20833x110 _ U
3300x0.7 - 1000 BaHoPo
Eleétric _ ; - T
Consumption =  1000x23.0.746x365x0.7
_ = 4,40 million.
Total: = 35.115 + 4.400

il

39,515, Say = 39.52
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II1..

ALTERNATIVE-TT

Capital Cost of the Project

Production Cost (Per Annum)

Ownership Cost.

Depreciation Cost.

(based on 50 years

‘average life).

Operational Cost.

Total:

i

it

APPENDIX-C

Rs. 1,38,02,80,000/~

Rs. 2,76,05,600/-

Rs. 6,83,60,000/-

Annualdproductfon(Estimated)

= 102 x 365

Less 20% wastages and

leakages. .(%>, '

Net annual production

Per Mgd. rate. 9,59,65,600

29787

Per 1000 galldnézraté

— 90 —
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Rs.9,50,65,600/~

Rs. 37230 Mgd.

Rs. 7446

Rs. 29797/-

Rs: 3221.72

Rs. 3.22



Operational & Maintenance cost
Short tunnel ( Alternative-IY),.

S.No. i I TEM i Rate Rs.! Cost (Mil.Rs.)
1. Treatment Works. '30;60
2. Pumping Machinery, 6.16
Pipes etc. '
3. Civil Works. 0.20
4, Electricity charges. 31.40
Total: 68.36
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APPENDIX-C

SHORT TUNNEL PROPOSAL (ALTERNATIVE-II)

Head = At Dam 1895
(Intake structure)

At Chho1i
Plateau 2132°

237" + (3' Friction

loss)
= 240 ft,
Q. = 102 Mgd. = 70,833 gpm.
BHP = 70833'x 240'
- : = 7200 H.P.
3300 x 0.7

.Electric Consumptioﬁ ;.
= 7200 x 23 x 0.746 x 365 x 0.7
= 31.40 million.



FOREIGN EXCHANGE FOR ALTERNATIVE - 1. APPENDIX=_ D

.No. Déscription'of.ltéms. ¢.D.A. - Rawalpindi.
Treatment plantl02 Mgd. - 27.22 56.92
 Sunction.pipe 60' dia | 0.6
2 Nos. 300 each. 0.29 +616
Pumping Station No.l : _ '
150 Mgd. 20:37 42;62
Delivery pipe 60" dia :
5000%x2 lines. 7.92 116.57
Graﬁity pipe 2 lines ‘

a. 10500 Rft. 60" dia {5.9 12.43
b. 15000 rumning ft.54" dia., 7.81 16.33
c. 21000 Rft. 48" dia. 2 - 29.40
Pumping'statioﬁ No.2, |
30 Mgd. | 10.50 -
‘Delivery pipe-36” dia

8000 Rft. from Pumping station
No. 2 to Shah Allah Ditta :

| 8.40 =

Reservolrs.

- 88.450 174,886



' FOREIGN EXCHANGE FOR ALTERNATIVE - 11,

76.306

S.No. . Description of Item, - C.D.A. Réwalpindi,
X 2 : 3, - 4.
1. Sunction pipe go" dia 3
. 0.29 0.616
2 Nos. 300' each.
2. Pumping machinery
150 Mgd, 20.37 42.62
3. Pipes 60" dia (Ductile C.1.)
' 2 Nos. 2500' each. 2.83 5.91
4, Gravity ﬁﬁnduit pipe _ _
13600', ' dia. 4,62 9.66
( ¥.8., PRCC or D.C.I.)
5. Tunnel 16280' 8%' high- 10.53 22.02
5. Treatment works 102 Mgd 27.22. 56.92
2 mil/Mgd.
7. Gravity flow from Shah
Allah Ditta |
Twin line 30,000' each. o
( 48" dia). - 29..00
8. Pumﬁing station rising main
“etc. for Islamabad high ‘
zones. 10.50 -
166.75



Co

ALTERNATIVE~]

34000000%0 +28x365
~ 000 _

67000000%0 . 28x365

{000
84000000x0.28x365

000"
1020000000 . 28x365

1000

ALTERNATIVEwII

34000000x0.78x365

1000

67000000%0 » 78x365

1000

84000000x0.78x365

1000

102000000x0.78x365

1000

APPENDIX'G'

w  34,74,800/00

= 67,47,400/00
- 85,84,800/00

m1,04,24,400/00

- 96 P 79! 800/00

=2, 39, 14, 800/00

=2,90, 39, 400,/00



DETALLS OF MANPOWER,

(1) Professional and. _ Operatiohél. For"Execuﬁion
Technical Staff., _ .

a. Chief Engineer/

_ Project Directox. 1 | -

C. XEN | _ 7 ' 1

d.  §.D.0. 21 3

e. -‘SuB.Engineéf. 62 10

£. Foreman Grade~1. _ 10 | é 5
Foreman Grade-T1I. 15 E
.Su§Veyor; ' 15 2

i.  Mechanic. .15 -
Electrician. : 15 -

k. Driver. - 37 -

200 ' 21

(i) _Administrat@te; Executive
and Managerial,

i. Adminiétrativé.OEEicer. 2 1
ii. Financial Officer. 3 1
iii. Planning Officer. 14 1
iv. Secretary. 1 1
20 4
(iii) Clarical.

a. Assistant Admin: .
Officer. 20 1
b. Superintendent. 20 I

c. Assistants. 60 2

d. U.D.Cs. 55 6

e. L.D.Cs. 45 i0

200 20

_967"



i. Salaries of Staff

a.  XEN © 3000/-x12x1 = Rs. 36,000/~
b. $.D.0.  2000/-x12x3 = Rs. 72,000/~
¢.  Sub.Engr. 1200/-x12x10 = Rs.1,44,000/-
d. Foreman 1000/-x12x5 = Rs. 60,000/~
e. Surveyor 900/-x12x2 = Rs, 21,600/-
= Rs.3,33,600/-
ii. . Consumeable Stores.
a. Alum '
b. .Chloraine. | . ' 15.00 lacs.
¢. Bleaching Powder.& ‘
. other chemicals. ;
d. Sand. v
iil. Coﬁtigenﬁ Staff L.S. 4.00 Lacs.
iv. Contingencies, L.S. 2 Lacs.

Total_ Rs.24,33,600/-



- DIFFERENT ALTERNATIVES
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QUESTIONNAIRE
ON
THE PREL IMINARY STUDY
o FR
CONDUCTION OF WATER
FROM KHANPUR TO ISLAYABAD/RAWALPINDI

A. AVAILABILITY OF DATA AND INFORKATIONS:

1)

2)
3)
4)

Amount of precipitation in the vicinity uf the Khanpur Dam, with
tocations of observation points and observahion period.

Discharge of the Hero River at the Khanpur Dag or in its vicinity.
Topographic map of the project area (covering atea and scale).
Geological data or/and soil analysis of the project aten,.

B. QUESTIONS:

1)
2)

3)
£

- 5)

§)

7
8)

Present water supply systee (facilities). _

Vital statistics of both Islamabad and Rawalpindi, and basis of the
population estimation of the years of 2000 and 2030.

Volume of_water_used by person per day.

General outline of the Khanpur Dam and the estimation basis of the

created water volume. 7

Outline of studies so far submitted on each "canal™ and "tunnel”

'conveyance sjstem. o . _
Organization of the Government, and fqncfioﬁs_and toles of CDA and

WAPDA in comnection to water management.
Changes in eleciric charges. .
Plan for water supply scheme for industrial use.
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REPLIES TO THE QUESTIONNATRE

1,  The Water Supply System of Islamabad has been planned

on the basis of two w2ter Sources viz'Simly Damfand'xhanpur Dam
loc-ted about 20 to 25 miles away from Islamabad with production
capecity/WVailability'of;gghan&‘zz:M.Gaﬁ._of.watérTrGSpebtiVeiy.

The total produce shall weet the requirement of Islamabad til1l
1995 at the present pace of city development,
The Simly Dam hag been cammisaioned in 1982 and 12 M.G.D.
of woter is being received from the dam through one ‘conduction
Tine, Te other conduction line is ex-ectedtoc be ready by Feb,1984,
¥hen fuli.yield of 24 M.G,D. pf Simly Dam shall be =2vailable
for use._The Conduc' ion of water from ¥hanpur Dam has not yet
materialised, |
- In $v- meantime other sources,such as Surface Water,Spring
b?ter and ~round water have been tapped which proﬁuce ahout 31 M.G.D
of wﬁter and meet t @ present requirement in full, |
There are 8 Wa ter “orks, one major pumping station for pumping
Drouﬁd water and invididuval tubewells scattered in and around
I«Ja~abad, The master plan showing the various sources of wa ter
and 't e resnective areag of distribution has been handed over to
the Japanese Survey team througﬁ Project Director Simly Dam.J
The distributibn';ystem has been planned on t%efbasis of
artiries along the perevheries of individual sectors and further
diatribution to tﬁe Sectors has been made from the arterial/
perirhorial mains, About 650 miles oflmain/subéidiary lines ranging
from 36% 34a 4o 3" dia pipes have been laid 30 far and arve under

effec*ive overation,
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3, The Volume of water used per head per day is as undert

1. Model Villages 30 gallons pex “ead per day,

i1, Flates 50 wdo=

1ii, Touses #other .
than flats S
(having lawns), too _ “do“_

a, There is no manerate plan for water supply scheme for
. industrial use, There are small industries‘in'Islamabad

for which potable water is being supplied,

,F?g{zvfii_
(A.Q.NOMANI)
DIFECTOR WATER AXD SEwERAGE
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SECTION ~ | GENERAL DESCRIPTION OF ISLAMABAD
1.1 Introduction

tslamabad, literally meaning “the abode of Islam™, is the capital of Islamic Republic
of Pakistan. Ttue to the meaning of its name, it embodies the Islaric values and the asplra-
tions of the Muslims of South Asia which culminated in the estabhshment of Pakistan
“in 1947, Its freshness and beauty symbalise the hopes and aspirations of the people of
Pakistan to revive in a modern context the glory and grandeur of the Mushm ruie in South
Asia.

2. It is also the expression of the national will to examplify’ the best in town plann-
ing and civic amenities with up-to-date technology. The rapldly emergmg city has achieved
a distinguished pattern and shape of its own,

3. President Muhammad Ayub Khan will always be remembered for giviﬁg lead to
the nation in shifting the capital to (stamabad. Earlier, the capital of the country was
Karachi, which was selected because of the exigencies prevailing at the ti'me of the Indepen-
dence. The need for a proper caplta1 remained in the mind of the Government and its peopie
all the time, In 1958 “this important national task was taken upin nght earnest and a
high-powered Commission was estabhshed to assess the suitability of Karachi as capital and
to recommend another site in case of its unsurtab;hty On-the recommendatnon of this
Commission, the Government decided in favour of the Potwar area and made a public
announcement to this effect in June 1959. On February 24 1960, the Government named
the new capital as Istamabad,

4. To uhderta'ke the huge task of cons'truéting a new capital within a reasonable
time, an autonomaous bédv with necessary legal status and backing was considered neces-
sary. Consequently, the Capital Development Authority Ordinance was issued on June 14
1880, constituting ihe Authority and defining its powers and duties. According to this
Ordinance, the general direction and administration of the Authority and its affairs vest in a
board consisting of not less than 3 members {Chairman, Financial Adviser and a Member) to
be appointed by the Federal Government. ' ' '

5. It was in October 1961 that the construction work commenced and exactly two
years later, in October 1963, the new city came to life with the arrlval of its first residents.
Earlier, a greater part of ‘the Secretariat of the Government of Pakistan was moved to
Rawalpindi in October 1959 to be later shifted to [slamabad as and when the required
'Gnver_nment buildings and residences for the Government employees were ready for occupa-
tion,
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16, Tl December 1980, the. administrative and - judicial .contrpi of Islamabad was
exercised by the .District Administration of Rawalpindi. This arrarigément was not con-
sidered saiiéfaétory in view of the various administrative requirements ofth_e Fecleral Capital,
fast growth of the area's population and inconvenience ol the people living in Istamabad.
Am,ordmglv a Presidential Order No 18 0t 1980 was issued according to which the Federal
Capital Wd'; given the status of an independent fltSU’iCt and an Adm!mstrator was appointed
and made responsuble for all administrative as well as judicial functidns of islamabad.
His ofj‘:lce started functioning on January 6, 1981, The _Admnmstrator is supported hy a
__Deput_y'Canﬁ‘iss'ioner_ an inspector-Generat of Police and related staff for running day-to-
day administrative aftairs. :

7. The l,aprta‘. is spread over an area of 906 sq, km It compr;ses {a) !slamabad
proper, including msmutlonal and industrial areas, covering 220 sq. km; (b} Islamabad P’ark
occupying 220 sq. km. and {c} lslamabad rural area measuring 466 sq. km. isia,mabad
‘proper s planned in parallel belts as detaited beEOW -

' {ar  Administrative Sector, —This_sector is located at the eastern end and s

' divided into three parts. The northern 'part consists of the Central Secretariat;

the central part is earmarked for Presidency, Parliament and Supreme Court
buildings; and the southern part is reserved for a cultural complex.

tb) Drplamanc Enrldm —~A special - enclave is planned to the south of the
Administrative Secior tor the offices and residences of foreign missions.

“fc)  Public Bu:id:’ng.s Arca, -This area is located 10 the west of the Administrative
Sector. anvd 15 meant tor the head offices of autonomous and semi-autono-
mous Grjamizations. its northern’ portion is reserved tor the. hotses of the
federating urgits,_&hﬂt% its southern por_t:on_ is reserved for residential accom-
‘motdaton. .'Thu Government Hostel and the State Bank of Pakistan are

ineatad here,

—

d)  Residential Sectors.—The residential sectors Have been planned in rows on
both sides of the main civic and commercial centres called the Blue Area.
Earit sector is 3.1 sq. km. in area and 15 a self-contained communsty unit
caiering for all socio-economic needs,

{ei  Blur Area.—It has been designed in alinear form, allowing its growth parallel -
7o the residential sectors. It will have muiti-storey commercial and office
buildings along its main-avenue - the Khyahan-e-Quaid-i-Azam.

. tfi  {Industrial Zones.—There are separate zones for location of manufacturing
and light service industries. The manufamuﬁng industry zone is loacted in
close proximity to Rawalpindi. The light service industries and handicraft
units have been located in a nelt on the two lanes, skirting the southern edge
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ot the service road of the Residential’ Sectors, Both zones are currently.
humiming with construction activities and a large number of cornmarcial and’
industriat units have gone into’production,

Islamabad Park

8. The Islamabad Park extends over an area of approximately 220 sq. km’ and is
earmarked for semi-urban functions. Institutions of national importance, such as the Atomic -
Research Institute and the National Health Laboratories, are functioning in this -area.
institutions ‘requiring large areas will be located in this Park. It will also have spacious
sports centres, clibs, parks and exhibition grounds. A’ large sports ‘complex is- nearing
completion. Agricultural, daifry and poultry farms are focated in this area, its functional
scope has been enlarged to include establishment of a few model villages.

9, The Shakarpanan hill, about 610 metres hlgh is located in this area which serves
as a ventage point as it gives a panoramic wew of the city. The Rawal Lake, and Rose &
Jasmine Garden are also located here,

fsfamahad Rufat Area

10. This area, lying immediately to the north, east and south of the Islamabad
. Park and Islamabad proper, is spread over approximately 466 sq. km. This is an environ-
mental area where strict planning control is exercised. The land use in this area is entirely
agricultural so that the ruraf character of the area is strictly preserv'ed The area to the north
of the Margaia Hills is declared a wild-life sanctuary., Daman-e-Koh, a, plcmc spot, located in
this area, commands a wew ‘of the entire city. -

1.2 chation

Islamabad Federal Capital lies between 33° ~ 29’ and 33° — 48" north latitudes and
72° — 49’ and 73° - 23’ east longitudes. It is bounded by Abbottabad district of the
NWFP to the north and by Rawalpindi district of the Punjab on ali other sides.

1.3 : Topography

{slamabad is located on the northern-most edge of the tract known as Potwar
Plateau. The site is an uneven table-land gradually rising in elevation from 500 metres to 600
- metres above, the sea level. In the extreme north, the hills rise more steeply. The highest
point is 1600 metres above the sea level. Maost of the Margalla_ﬁangé in the north-west is
com.pos'ed'of hill series belonging to the Eocene division of the Tertiary period and are
about 60 million-'years old., The rock formations consist of 'g'fey or dark-coloured limestone’
with layers of shale containing fossils. The land gradually slopes towards the south. The
lands are composed. either of aliuvium {clay or silt) or of gravel caps, The plains are formed
of alluvial deposits laid by the past and the present river systems in varying thicknesses. A
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large part of ihe area is undulating and at placea it is badiy dissected by qullies and ravines.
The Kurang stream has been dammed at a place named. Rawal to form the Rawal Lake.
Anotherdam has been built on the Soan river to form the Simly Lake. .

1.4 Climete

. Islamabad has distinct seasons marked by wide variations in temperature, The
coldest month is January when the mean maximum temperature is 160 C and the mean
minimum temperature is 3°¢. June is the hottest month with the mean max;mum tempera-
ture of 4000 -and the mean minimum temperature of 24°¢. Throughout the year, the winds
below predommantlv from the west or the south-west, but in summer there are short spells
of winds from.the north or the south-east. Morning breezes are maostiy from the west or the
north-east in 'winter bitt from north-east alone in summer. In the afternoon, the dominant
wind throtghout the year is from the south-west.

'The ar.eé'hac two di.,t.inot rainfall seasons, the summer season from July to September
and the winter season from December to. Apru! The bulk’ of maonsoan preclpltatlon occurs
in July and August, with monthly averages of 200 and 225 m:Ellmatres respectlve[y The
peaks of the Margalla Hills are sometimes covered with snow during wmte_r. ‘Thunder starms
are more pronounced during J'ulv and August, Hail storms also occur in this area.

The mean monthly -ma'ximun"i and minimum temperatures and the mean monthly
precipitation are given below along WEt_h corresponding means for the year as a whaole 1 —

Mean Temperature {OC) Mean

Month . : R Precipitation
Maximum Minimum {millimetres)
© January ; - 163 2.7 79
February . 2000 4.8 ' 48
“March 236 -10.3 74
April 29.7 146 33
May _ 35.5 20.2 28
June C 39.7 . 24.4 32
July 35.5 24.9 202
August 33.2 23.8 237
- :September - 335 g 21.8 _ 132
October ' 29.8 144 : 39
" November : 24,2 20 23
December 19,1 | 34 4
Annual . 283 S 144 968

Sourcea Meteofokogic‘al Department, Government of Pakistan, lslamabad.
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1.5 Agriculture

The sources of irrigation in the area are surface stréams, spriﬁgs; well.s ana iubewells;
However, the main. source of water for agriculture is rainfall. Two channels from the Rawal
Lake, one on the left and-the other on the right side of the Rawal Dam, are used for i !rruga
tion purposes. :

The area under cuttivétion-, and agricultural produce statistics of various crops
grown during 1980-81, are given in the following table :—

Crop Area (hectares) * Production (tonnes)
Wheat | 21,000 24300
Maize ' 7,500 5,000
Mung _ - 3078 _ _ 1,276
Mash , 2,064 1,000

Ground -nut " 373 _ 420

Source : Agricultural Statistics of Pakistan, 1981, Food and Agricultural Division Islamabad.
1.6 Industry

The industrial areas of Islamabad can broadly be divided into three'gr'oups :

{a) Industrial Area of Sector |

in this sector half the area has been reserved tor mduszr:al unlts and haIT for resnden '
tial purposes. Various kinds of industries such as flour mills, steel re- rollmg, marble finishing,
etc., have been established in Sector |-9. There are 148 industrial units in Islamabad, mostly
located in Sector .1-@ except the Pakisten lewf:y Carriage Factcry which is located . in
Sector {-11. :

(b} Light Industrial and Workshop Area in Sector G

" In this area, Ilght industrlal units have been establ:shed Some development of |ndus-
tries in- Sectors G-6, G-7, G-8 and G-9 had already taken place, The Printing Corporatlon of
Pakistan Press, islamabad is located in Sector G-7. Further deve!opment is takmg ptace in
' Sectors G-9and G-10.

(c} Subsi'dia'ry‘!ndustrialn”t’riangle
" A subsidiary industrial zone with its boUhdary forrmed b'y Soan river, Shahrah-e-
Istamabad, and the Capital Territory boundary near Rawat, has been allocated for river-

oriented industries as well as those industries which cause air pollution and are detrlmental
to human health,
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1.7 Communication

The read net work in the urban area of Islamabad is designed to provide an effective
transportation system to serve all sectors of the city. ft consists of various specifications,
such' as highways, main roads, and service roads. The total length of metalled and un-
metatled roads are 587 kilomeltres and 60 kilometres respectively, Recently, the Canital
Development Authority: has’ started a project to link all the rural areas in-the capital with
etalled roads. Islamabd-has also been linked by railway line at Margalla, situated between
Sectors 1-9 and H-9. This rail connection, though not utilized for passengers transportation,
has, however prowded transportatro:n facitities for industries in Sector {-9,

‘Islamabad i:;'an'international airport with good dom'estic and international connac-
tions. It is directly linked to Middle-East, Europe and China,

ThereWere 11,487 tétephone connections 11 telegraph offices and 60 post offices.
Islamabad is !lnked to the NWD/STD systems and gate- way exchatige system for rapid and
qulck mternai as well as externa! communications,

1.8 Educatidn

ls.iaman'ad has three universities, viz., Quaid-i-Azam University, Allama Igbal Open
University, and Islamic University. A brief description of each University follows :—

ta) Quaid-i-Azam University

The Ouaidi'Azam University, spread over approxrmateiy 607 hectares, is locateq
in the rmrth east corner of istamns Kuf‘ h was established on October 5, 1971 as an advanced
institution with a view o producing experts and speceallsts in various f'elds to meet the
demand of academic institutions and research organizations in the ountry. [tisa residential
and postgraduate instiuttion of wachmg and research in both natural and social sciences.
 There are 14 academic departments in the University, Two new departments; viz, Area
Studies and Straiegic Studies, have been recentw created.

{b)  Allama tqla Opern University

The idea of the Open U“nversatv was ﬂoated in the fate 19601 and came to fruition

- with the: enunciation. of broad principles of education policies durmg the 1972-80. Open

- universities are being used in several counwries 1o provide -education and training to the

peopte who cannoi leave their homes and jobs for full-time studies, This univef#ity is, there-

fore, established to provide education facifities through correspondence courses, tutorials,

seminars, workshops, laboratories, television and radio. broadcasts. The University com-
meneced working as a recognised entity in June 1974,

(¢} The istamic University ’
‘To provnde a saund educationat and research base for proper mtroduct:on of fslamic
svstf\m w different walks of life, it was decided to establish a university of islamic Fearnmg
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The University was therefore established in November 1980 in the premi-ses of the Shah
Faisal Mosque which is being built as the blggest mosque in thp WOI’Id The Islamic Univer-
sity offers educational programimes m ‘thiee areas .—

(i} ﬁhar: ‘ah wa OanUn
(i) Da'wah Usui at Din qntj Qn' at, and _
(iii) Somal Srlence‘: {at present Emmomws only)

The University also imparrs professional training in Shari‘ah to the existing cadres in
judiciary, civil service and law anforcement. It conducts research, especially in Islamic
enconomjcs.

The number of students en*ol!ed in various Gducatlonal institutions of Islamabad
during the academic year 1981 -82 are given below 1—

Institutions ' Number Enrolment

University 3 1240 {excluding Allama
' ' _ lgbal Open'University)

College of Comnmerce 1 289

Coliege (Others) 3 4,032

High School ' 35 4,970

Middle School 27 10,578

Primary Schoot 140 36,865

Islamabad Model College : 2 : 3,439

islamabad Modal School : 2 2,050

Source :~Concerned Institutes.
1.9 Health

There are twa hospitals and 18 diSpen'saries in |stamabad. Seven ciispensaries are
‘ working under the Capital Development Authority, and 11 dispensaries under the Federal
Government of Pakistan. In order to meet the growing needs of the Islamabad district, the
Federal Government is constructing-a major-hospital complex which is nearing completion.

~ SECTION --2 MAIN FINDINGS OF 1980 HOUSING CENSUS

2.1 Housing Unit, Room and Person

There were 59 019 housing units in Es!amal)ud out of which 37.4 and 62 6 percents
were in rural and urban areas respec\:vely About 60 percent Housmg units had 1 to 2
rooms, The number of persons per housing unit in islamabad and its rural and urban areas _
worked out to be 5.7, 5.8 and 5.6 respectively. The average number of persons per room in
Islamabéd and its ruraf_ and urban areas were 2,2, 2.3 and 2.1 respectively. : )
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22 '-Ten’ure

Fn’w swen percent hou.mq units wera or(,upned by their owners. The rented and
rent frr'e housing unils were 24 percent m\d 9 percent respectively. in rural areaﬁ the percpnt
agé of owner — occ_umed ho_usmg units wes auite high ie. 88 percent as against 38 percent
in urban area, The percentage of rented houses was Yigher in urban area i.e. 50 percent as
against only & percent in rural housing units. The percentage of rent-free hoﬁsing units was
a__lmost double in urban area i.e, 11 percent as compared to 6 percent in rusal housing units,

2.3 Period of Cdns_tru ction

More than 40 percent of the nousing units were construbted d_L‘.r:i'ng the last decade.
The. construction during this pericd hed been greater in wrban area i.e. 43.p'ercnnt as com-
pared to 38 'neréem in rural areas. The pace of construction durinf; the 1847-70 peripd had
aiso been faster in urban ziea ie. 4% nercent as against 3b percent in rural areas. Less than
one- ﬂfth ot the houses wer: $o1 m‘truuter- nefore 1947,

2.4 Construrtlon Material ot outer Walls and Roofs

" Bakad bricks/blocks/stane and cement were the main canstruction materials, for
outer walls, used by 55 percent of the housing units. In importance, this material was
followed by baked bricks/stone and mud, used by 32 percent of the housing units. The use
of 'unbaked bricks and mud-had beenbnly 12 percent, |n urhan areaa h.i'gher use of baked
bricks/blocks/stone and cement had been made i.e. 68 percent as compared to 36 percent
in rural areas. On the other hand; baked bricks/stone and mud had been used by more
housing units (35 percent) in the rural areas than those in the urban area (18 percent}.

The use of RCC/RBC for construction of roof in the urban area was quite high: as
against 18 percent, 65 percent in rural areas. E:ghtv oneg percent of the housmg units in
the rural areas used glrderibeam wood, baked bricks, etc,

2.5 Sourcé of Drinking Water

Forty-seven pércmt of the housing units had piped water for drinkihg. The next
rmportant source of drmkmg water was well either inside or outside the hbuz’;ing units
and was used by 45 percent of the housing units. In rural areas, 77 percent of the housmg
units obtained drmkmg water frorn well. In rurat areas, piped water was used by oniy 7 per-
cent of the housing units. The figure for the use of water from spring, river, stream, €ic, is
16 percent for the rural areas. 1n urban area, 71 percent of the housing units obtamcd pined

~drinking water, while wells outside the housing units pfovided water to about 25 percent of
‘the housing umits, - |

26 Sour(:e;_of_ Ligh‘ting_ _ . T

Electricity was the main source of Ilqhtzng whach was used bv 62 percent of the .
housing umts Thirty-seven percent of the housing units ‘used kerosene oil for tlghtmg
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rural areas; kerosene oil and electricity. were the two.major sources for this pumose and
were used by B4 percent and 45 percent of the housing units réspebii'vely The main source
of lighting in urbari-area was emctnc;ty which was used by 71 percent of the housmg units.
Kerosene oil was used by 28 percent of the housing units,

2.7 Cooking fuet used - , . Co L

. Fifty-one pert.em ol the housmg units used. wood EL cnokmg fuei Prped/cylmder
gas was used as. cooking fuel by about 38 percert of the housing units, Kerosene oil was
used by only 6 percent of the houstng units. tn rural areas, wood was used by 84 percent of
the housing units. The percentage use of kerosens oil was 8 tor rural areas and 5 for urban
area. Plped,t,yhnder gas was used by 59 peicent of the housing units in urban area. Tmrtv-

six” percent of the housing units used wood and kerosene oil as diternatwe cooking fuel in
urban area. : '

2.8 Availability of Kitchen, Bathroom and Latring Fagility—Urban Area only

This question was asked to urban households only. Seventy percent'of the housing
units had separate kitchen facility. A littie more than one-fourth of the housing units had
no kitchen facility. Separate bathroom facility was available to 83 percent of the housing
units, Bathroom facility was not available to one-third of the holising units. The facility of
separate latrine with flush was available to 60 percent of the housing units, Thirty-six
percent of the housing units had no latrine tacility atall,

SECT!ON '3 MAIN FINDINGS OF 1981 POPULATION CENSUS

3.1 Population Slze ‘Growth and D:strlbutlon

The total poputation of- Sﬂamabad as of 1st March, 1881 was 340, 286 as compared

“'—'-—»-——-——__,—.

to 234,813 on September 18, 1872. 'The percentage increase during this period of 8.46
“years had been 45.0 wuth an ‘annua! growth rate oi 4.5 percent, The total population of .
Islamabad and percent increases in the intercensal pericd since 1957 are given in the follow-
ing table :—

Population _ ~ Percentage increase
Year : : . o :
Total Urban Rural Total Urban Rurat
1951 - 83,170 - 83,170 - - -
1981 119,307 - 119,307 43.4 - 43.4
1972 234813 76841 158,172 26.8 - 32.6
1981 340,286 204364 135922 450 1666  (-)14.1

W

The percentage increase dulring 195181 and 197281 had_been_ about tha'same.
* However, an increase of 96.8 percent during 1961-72, which was due to the shifting of the
capital, was much higher because of the movement of popu!atmn into Islamabad in thls
perlod :



“The area’ now comprising lsldmabad wis all sural betors its declaration as federal
'capltal Its urban area in 1972 was 65 sq. K. which was extended to 311 sq. k. at the
time of the 1981 Po«puiahon Census. Urbamzaucm in ‘tslamahad thus rose from 32 in 1972
to 60 percent in 1981, '

The urban population increased hy 166.6 percent and the rural poputation decreas
ed bv 141 percent in the 1972.81 period. This was partly’ due to re-classification of areas.
‘The rapld ‘growth in urban area’is I|kely to cortinue because of future deveiopmem of more
feSIdentiaI sectorq The populatnon densnw was 37b Lersons par sd. k.

3. 2 Sex Composntion

The sex ratio (mates per hundred female.,) in 1981 was 119 whlch was more than
the sex-ratio of 111 for the countiy. it was higher in urnan tstamabad (125) than {111) in

rural {slamabad.
33 Age Strucmre

Farty percent of the total population of lsiamabad was below 15 years, and 5.9
percent was 60 years and ‘above, Thus the dependency ratio (percentage ratlo of population
below 15 vears and 65 and above, to population between 15-84 years) was 78.0 percent.
The proportion of uader 15 populahon in rural areas was 42 percent as compared to 39
pergent in the urban area. The propomon of populdt:on above 60 years was alsc htgher (6.7
percent) in rural areas than in the urban ares (4 8 percent). The dependeniy rat.os in rural
and: urban areas were 86.5 percent and 7? 4 percent respectively, The percentage of vating
population (i.g. 21 years and above, constitute 46,7 percent of the total populataon The
"corresponding percentages in rural and urban areas were 45.0 and 48.0 respectively.

3.4 Marital Status

Twenty elght percent of the tota DODU|dt!0n of 15 years and above were ‘never-matr-
ried!, 67 percent married and 0.2 percent divorced, These percentages vary for males and
fernales. Thirty-three percent males were never married, 65 percent married and 0.15 per-
cent divorced. The percentage of never-married females was 22, which was lower than that
of males. The percentage of married female was 69 and of divorced female 04

35 Religion

Nin_e_'ty-s_cven_ pércent_: of the population of Islamabad consists of Muslims, The
second largest religious group was that of Christians who were about 2.3 percent.

3.6 "Literacy

" Literacy in islarabad, in 1981,"'\;\:;35 47.8 percent as compared to 40,1 percent in-
1972, The male literacy mcreased from 53,7 percent an 1972 to 59.1 percent in 1981,
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‘whereas® female Iltarm.y, showing gmater increase, urwreased tram 22, 7 percent n 1972 to
33 5 percent in 1081.

3.7 School Attendanze

‘Half of the population of Islamabad. was exposed to some form of education; 21
percent of the population of ‘G years and above were currenﬂy enroﬂed and 23 per-
cent of that population had completed their educatlon The remammg fifty percent-never
-attendad ainy formal education,

The percentagé of students in urban Islamabad was 26.2 as comparéd to 13.2
percent in rural islamabad. The percentage of those who never. attended any educational
mstltutlon was higher {66.4} in rural Islamabad than (38) in urban Islamabad

There were 61,383 sr.udents in islamabad Thlrty seven percent were attendlng

' cIasses balow primary level, 19 percent were enrolled in classes 6-8, and- 12 3 percent were

in 9th and 10th classes. The percentage of students attending antermedlate classes'was 4.6.

of those studying for brccalaurate it was 1.4 and of those attending post- graduate degree
classes it was 0. 2,

The age-specific percentages of students in age groups 59, 10-14, 16- 19 and 20 &
above were 38.0, 5.8, 38.3 and 4.5 percents respectively.

The ﬁighest schooi-attendance percentage (55.6) was abserved in age group 10-14,
This percentage for urban Islamabad was 66.7 and fer rural lslamabad 40.1.

3.8 Educationai Attainment

This question pertains to the population of ‘10 years and above', Thirtv five percent
had comp!eted pnmary educatlon 42 percent rniddle and matriculation education and 9,2
_parcent |ntermed|ate education in arts and science. The number of graduates in Istamabad
were estimated at 8,956, Those having completed Master's programmes.in Arts and Sciences
numbered 3,868. There were BB0 engineering graduates, 534 medical graduates and 500 law
graduates.

38 Labour Force

_ Twenty-seven percent of the population' of islamabad was in labour force (i.e. ali
~ those working.and looking for work). Males contrlbuted 48 percent of the labour force
while females accourited for only 3 percent

If the labour participation rates were worked out with respect to the population of

10 years and above’ to whoin the question on activity was asked, then these rates for both
sexes, males and females were 38; 2 65.1and 4 3 percent*; respectlvelv
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The labour force rrartlclpation rates for urban islamabad in respect of both sexes,
‘males and fema[és wera 28.2, 47.3 and 4.4 percents respectivaly, as compared to 26,1, 48.7
and 1.0 percenta respectwe!y in ruial Islamabad, : :

3.10 Em'pioyment

Unempiovment rate is the oercentage of persons. looking for work to the total
number of persors working and looking for work, The unemployment rate for Islamabad
was 10.7 percent. It was h:gher far famales (21.0 percent] than for males (10 2 percent)

. ‘Gi’:,cu;)at'i(_)n

In urban islamabad, around 21.2 percent of the labour force consisted of prodiction
workers, transport equipment operators and labourers. Another 20.1 percent were clerks
and related workers. Eleven percent were professional, technical and related and sewios
workers. In rural islamabad the main concentration was in (a) agricuftura related occupa-
tions and (b} productuon work, transport equipment operator and labout where two-thirds
of the labouir force was engaged.

3.12 Em_ptoyment Status

In urban Islamabad, 56 percent of tha working poptjl_ation were government em-
ployees and 23 percent non:goverriment employees, In rural Islamabad they were 24 and
21 -percents respectively. :

3.13 Industry

Out of the totai worklng populatlon 10 vears and above’ {83 101), 18 percent were
engaged in agr!culture and related activity, and another B8 percent were in construction
mdustry Most {39.3 percent} of the working population were engaged in community, social
aind personal services activities including government, semi-government and autonomous
-departments

: In rural Islamabad 39 percent of the population was mainly engaged in agriculture
' and rejated fields, whereas in urban Islamabad 50 percent of the population was mainly
engaged in community, social and personal services.

3.14 Migration
| The mlgrant populajron refered to those who were now residing in ls!arﬁbad but
were living eatlier in some’ other. district, province or ccuntry One third of the popula-
tion of lslamabad was migrant, of which 91 percent lived in the urban area. Forty-three
percer't of the migrants in urban [slamabad had migrated during the last 5 years, 30 percent
' durmg the last 5 to 9 years and 27 percent 10.or rhore years earlier, These time periods were
~with reference to the census date viz. 1st March, 1981, Sixty-flve percent of these migrants

were Ilterate out of which 81 percent: had not yet obtamed bachelor degrees Most of the |
female mlgrants were illiterate whereas male migrants were riostly. Ilterate
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TABLE 1 HOUSING UNITS BY NUMEER OF- ROOMS AND

HOUSEHOLD SIZE

' Housing Units -

- 117 —

Housing Uﬁif/Househblﬂ Hou:.mg Units by Numbgr of Rooms "Rooms
Size ' Per
1Room- 2Rcoms 3Rooms 4Rooms 5&Mors  Total Parcemt - W, Unit
ISLAMABAD _
{ PERSON 2,045 1,198 265 152 132 3,792 6.43 1.8
27 PERSONS 1418 1,801 628 257 & 4920 0 834 2.1
3 PERSONS 1,853 12,239 844 370 417 5,723 9.70 2.2
4 PERSONS 1,507 2,794 1,289 632° 662 7274 - 1232 2.4 ~
5 PERSONS 1,622 2,968 1,593 g0 045 7,937 13.45 2.7
. 6 PERSONS 1.551 3,071 1,761 875 992 8260 1388 27
7 PERSONS 1,080 2,404 1,452 781 870 687 11.18 2.8
B PERSONS 836 1,987 1.269 716 777 5,586 9.46 29
g PERSONS 453 1,104 868 447 616 3,388 6.74 30
10 PERSONS 283 765 596 370 439 2,463 416 . - 32
11 14 PERSONS _ 278 694 608 400 628 2,604 44 35
15 PERSONS & MORE 58 93 83 81 191 EOG 0.86 5.4
TOTAL 13,872 21,318 11,256 5,889 §88% 50019 100,00 2.6
PERCENT 2350 35.78 19.07 9.98 1166 10000
PERSONS PER H. UNIT a5 55 6.3 6.6 7.0 5.7
PERSONS PER ROOM a5 2.8 21 1.6 1.2 2.2
ISLAMABAD — RURAL
1 PERSON 550 - 285 74 37 19 965 4.38 17
2 | PERSONS 763 677 228 93 61 1,812 822 . 19
37 PERSONS 793 B34 326 134 M 2,58 879 20
4 PERSONS 810 1,020 . 497 217 115 2,650 12.06 2.2
5 PERSONS 714 1,161 635 297 205 3,012 13.66 24
6 PERSONS 597 1,171 732 354 249 3,203 14.53 25
7 PERSONS 522 g1z 634 344 243 . 2,665 12.04 2.6
8 PERSONS 332 705 630 321 269 2,157 0,78 2.9
9 . PERSONS 177 411 388 196 90 - 1,362 5.18 3.0
10 PERSONS 85 239 227 179 180 910 4.13 3.3
11 14 PERSONS 93 221 235 i75 248 972 4.41 3.7
15 _PERSONS & MORE % 30 29 28 78 181 0.82 46
TOTAL 5,552 7,666 4535 2,375 1918 22046  100.00 25
PERCENT 25.18 34.77 2057 10.77 870  100.00
PERSONS PER H. UNIT a8 55 63 68 8.0 58
PERSONS PER ROOM 4.6 2.8 2.1 1.7 14 2.3



Housing Unit/Household = Hb'u'sin'g.'Units by Number 61 Rooms © 7 Housing Units Rooms

Size - ) o ; = ) e - g Per
' 1 Rooms 2 Rooms 3 Rocins. 4 Roatns 5 & More Tatal Percant H. Unit
ISLAMABAD - URBAN
1 PERSON 1495 M3 . 190 116 113 2,827 7.65 1.8
% PERSONS 1,156 1,124 a00 164° 265 3,108 8.41 2.2
3 PERSONS 1,060 1,405 518 236 346 3,665 9.64 2.4
4 PERSONS . 1,087 1,774 792 415 547 4616 1248 26
5  PERSONS , 908 1,807 858 511 741 4,975 13.32 2.8
6 PERSONS 884 1,000 1,029 521 743 5,047 13.65 2.8
7. PERSONS 2 558 1,492 218 437. 627 _ 3932 10.63 2.9
8 PERSONS 504 1,282° 739 395 508 3428 - 9.27 2.9
3 PERSONS. S 276 - 693 430 251 326 2,026 6.49 3.0
10 PERSONS. o o1am 526 159 a1 S 259 1543 - 4.7 3.1
11 14 PERSONS 183 473 373 225 378 1,632 441 34
15 PERSONS & MORE 42 62 54 53 113 325 0.88 5.8
. TOTAL . 8,320 13,452 6,721 1514 4966  3G,973 10000 27
PERCENT 2258 . 36,38 i8.18 3.50 13.43  100.00
PERSONS PER H. UMIT 44 5.5 6.2 6.4 . 6.5 5.6
PERSONS PER ROOM 44 2.7 2.1 1.6 1.1 2.1
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TABLE 6 - HOUSING UNITS BY SOURCE’OF DRINKING WATER,

LIGHTING AND COOKING FUEL USED - ISLAMBAD

Housing Facility Tota!

SOURCE OF DRINKING WATER-
INSIDE HOUSING UNIT '

Piped 24,376
Hand-pump 97

Well ' 1,102

SOURCE OF DRINKING WATER-
OUTSIDE HOUSING UNIT

Pipod . 3,482

Hand:pump . a7
Well 25379
Pond a6
.Sp\'in{g"lﬂiyar/Suéém_ 2 4,400

SOURCE OF LIGHT

Electricity 35,40_8
Kerosene 22,119

Others 492 _

COOKING FUEL USED

Wood 29,859

Coal/bharcc.)al . o4
Kerosene | 3,629
Gas ' 22,399.
Electricity . 23
Dung-Cake, etc. i 3,015

Total 59,019

Percent

41

62

37

51

100

Ruial

1.1
74

638

468
23

16,333

54

3,526

10,102
11,522

22

18,532
47
01,798

474

1,186

22,046

Urban

Percent Porcent
5 23,255 63

- 37 -

4 464 2

2 3,014 8

— 74 -
74 9,046 24

- 37 ~

15 1,065 3
46 25,3oé: 7
54 10,197 28

- 470 1
g4 11,327 31
— 47 —

8 '1,83i 5

2 21,925 59

— 14 —

5 1,820 5

© 100 36,973 100
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LATRINE FACILITIES ~ ISLAMABAD

CTABLE 6 — HOUSING UNITS BY KITCHEN, BATHROOM AND

Hauung facitites

. Katcnea _t_jath 1o Latriin
Housmng w, as o e e e — P
N . Sensrate Shaeed :
Sepruate Jtared Neae  Sepatgie Shuieo e . Mone
With. . Without  With  Without
{lush fsh tush Push
Myioht 25,106 968 10,419 e384 VRS 124873 2200 218 1,043 M 11347
Porgen! 68 74 262 27 64 5319 2.22 3359 629 akg n.8? 0.20 3610
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11.

12,
13.
14,

15.

16,

17.

18,
19,

20,

21.

A \; Vi i zf
KR fur et prigte

* DROJECT AT A GLANCE *

River.

Locatlion,

Catchment Area.
Type of Dam,
Height of Dam,

Gross Reservoir
Capaclty.

bead Storaqec.
Live Storage.
Life of Préject.
Mean Annual Run-off.

Maximum Flood anticipa-~
t"da

Splllway Capac1ty.
5pillway Gates.
Spillway Crest Length.

Capacxty of Irrlgation
Slulce, .

GroSS“commanded area;

Culturable commanded

'droae

Crop acre per annum.,,
Crop intensity

Municipal & Industrial
Water Supplies,

Total cost of the
Project.

Haro

District Hazara Tehsil Haripur

near KhanpurTown.
308 square miles,
Earthen Dam.

167 feet,

1,06,000 acre feet.
15,500 acre feet,
91,500 acre feet,
75 years,

2,80,000 acre feet. -

1,82,000 cusecs.

1,70,000 cusecs.
5 Radlal Gates 40' x 35!

232 feet.

650'cusecs;

1,24,000 acres.

) Right Bank Canal

36,470 } Left Bank Canal
Total:

47411

130%

22785
13685

36470
acres

131 million gallons per day.

Rs. 57000 thousand.
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22,
23,
24,

25,
26.

27,

28.

Fbreign'ﬁxchange.
Component.

Water rate per crop
acres,

Wator charges per
1000 gallons,

Completiqh;ﬁate;

Cost Benefit Ratio.

Annual recurring cost
(Maintenance & Opera-

tion).

Annual Income from
Project, ‘

—124—

RS e 30360 thousands.,

Rs. 30.00

Rs, 1.15 (for domestlic/
industrial usel.

1977
1 : 2.68

Rs. 1815000

Rs. 5,60,81,350



Losatlion - Cne mile Rorth gast of Islamabad,

Holght of Dem., 1135 vest.
Lea‘nght of Dame - Too Fest,
Reservior capacity. 20 MeGeD t0 Rawglpindi Islamabéd

and for irrigzstion of 12000 ares,

Gomﬁletion, . 1962
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CSIMLY DAM PROJECT

5imly Dam Projsct is 3n'asaantial constitugnt of
bulk watar supply =scham for tha Fadsral Capital. It is
situatad 24 milas North East of Islamabad. It dsrivoes
" ite nams from A small villags 'SIMLY! situatsd within
tha Resarvolr., Tha rassrvoir crzated by thsy structurs
‘will havg a gross storags capacity of 28,750 acre fuat

'_and a n2t liva stopége of 2D,OOG acra fast.:

58L IENT FEATURES.

1. MAIN DAy

Main Dam is 1010 feet long with maximum
height of 263 ft. It has a sloping imporvious
clay corz with up-stroam and domp—atraam

rock fill shslls to provids stabilihy.

2. SPILLWAY,

An ovar flow type concrata spillway with a
maximym cdpacity of 45,000 Cs. dg prouidsdp_

3. OUTLET WORKS.

A 6 ft. dia tunnal for relsass of water is
;PfouidBG on tha lsft abutmant. Its dischargs
capacity is 44.50 Cs.
4, RESERVOIRS,
Rosarvoir is 7 milas long. It couafs'an
area of 421 uwcrss and will have useabla

capacity of watsr of 20,000 acra f%.
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SIMLY DAM PROIECT iSLAMABAD

LOCAT 10N
CONSTRUCT TON
LIFE

PROJECT VOLUME

RESERVOIR

EMBANKMENT DAM

U/S COFFER DAM

P/S COFFER DAM -

SPILLWAY

DUTLET WORKS

'DIUERSIDN TUNNEL

(CONSTRUCT TON - CDMPLETLD,

R,C.C, CONDUIT

(CDNSTRUCTIDN CGMPLETED)

DRAINAGE GALLERY

WITH DRAINAGE
WELLS.

SALIZNT FEATURIS
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{\{]J’Ii I\L lL UD UME
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LENGTH B
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Sx @&,
L EMLTH
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24 Miles
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2485500 Cu,Yds,
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52990 . o

7 Miles.

243 Ft,
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3750 1 n

1010 Ft,

263 Ft,

1808000 Cu,Yds,
6 40000 g

332 Ft.

90 Ft.

32500 Cu.Yds,
84900 n

211 fFt.

35 Ft. ,
16700 Cu.Yds.

110 Ft. at Crest

4)000 Cs,
49600 Cu Yds,

6 Ft.
590 rt.
44.5 Cs,

1750 Cu., yds.

594 Ft

HURSE SHDE

28 FL.

R.C.C.

{6“d L-U YdSu

344 Ft..
HORSE SHOE
28 Ft.

18272 Cu,Yds.
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