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Seryices

|

Director . : )
Water & Sewerage Mainteaance (Mr.Nomani)
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(i) %ﬁ?ﬁé%ﬁ%ﬂ)ﬁﬁ%ﬁ?ﬂﬁ%ﬁ%ﬂw:&KOL\.‘C&:LT?R ‘
Cil) PSS OMGRITD D, WHEFTRL b & CE AR o re,
(i) ~YORROBLIRDOED |
2010848 FREL LCAL 0 TR, Khanpur 3336532, 0004 BEECHD D, B
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TABLE 1.

RESERVOIR SPECIFICATIONS (EXISTING)

‘Ttem Khanpur. Rawal Simly
River 'Haro_ Kurang Soan.
Type of Dam Earthfill Gravity Rockfill
: : partly '
_ _ arched - .
Catchment Area  (sq.km) 778 275 153
: - (sq.mile) - 300 106 59
Elevation (ft) _ :
Full Water 1982.. 1752 2295
Dead Water 1902 1722 2229
Effective Depth 80 30 66
Storage Capacity
Maximum Storage  (MCM) 130.75 58.59 35.40
: S ' (AF) 160,000 47,500 28,700
Dead Storage {MCM) 18,50 14.93 _ 10,79
: . (AR 15,000 12,100 8,750 .
Effective Storage (MCM) : 112,25 43.66 24.61
(AF) 91,000 35,400 19,950
" Annual Inflow
Average Inflow (MCl/yr) 327.0 92.4 87,1
o (AF/yr) 265,000 75,000 71,000
Maximum Inflow (MCM/yr)- © 6294 177.9 175.6
Minimum Inflow (MCM/vyr) 126.9 35.9 26.9
Water Demand _
Average Demand (MCM/yr) 305.6 48.8 41.8
- Islamabad (MGD) - 33.0 - 24.0
- Rawalpindi (MGD) 69.37 21.0 -
— Wah and Taxila (MGD) " 28.5 - - -
- Irrigation (MCM/yr) 88.2 .- _ -
| ( Ha ) 14,770 - -
Shortage (MCM/yr)
Maxdmum Shortage 163.4 - 11.5
- Minimum Shortage - - -
Spillage _ - (MCM/yr) ‘
Average Spillage 41.1 34.6 37.8
Maximum Spillage 219.7 10L.4 114,6
Minimum Spillage - - -
Parameters by Mean Value
Demand/Inflow 0.93 0.53 0.48
Spillage/Inflow 0,13 0,37 0.43
Shortage/Demand 0.16 — 0.02
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MINUTES

WATER REébURCES DEVELOPMENT POTENTIAL
FOR
THE METROPOLITAN AREA OF TISLAMABAD — RAWALPINDI
DATE : February 20, 1986

PLACE : ISLAMABAD

PART_I.CIPANTS : Please see attached sheet -
On behalf of . ' On Behalf of
Government of Pakistan JICA
.Signed. o _ ; 'Slgned‘
/L/C‘/ o B}
e Wv/% }
-—//
Brig(R) Jan Madlr Khan 'EShiro Ichihara
.Chairman . _ . Leader

Capital Development Authority of the J I C A
Preliminary Study Tem
(Contact Mission)
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i . REGIONAL STUDY
CDA RU* PHED o vEaF 5%, REGIONAL' % #i A U 7.,

< >

CDWP ( Central

Development .Wo_rking Party } B ECNEC ( Executive Committee of the Nationa! Econormic

Council } .P:J:ﬁﬁh%@ﬁ i b AR (persuasive’) &b @;{;E;eﬂw@:{gﬁ@;{ﬁg@—cg %,
LirLohick D, RBEOKEH (Eﬂ%ﬁﬁﬁﬁﬁﬁﬁ%@4?§ﬁ@£1ﬂ(%ﬁ’5_’3’57‘-:’9’“7‘\.Ii)k_ﬂiﬁﬁ
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The JlCA Prellmlnary Study Team (Contact Mission) and the: Pakistani

Bt

Slde: held discussions on the outline of the Study and agreed omn the

R s Tt

following.~

oy

(i)

(ii)

_______________________

0

The Pakistani Side shall support Smooth and apprOpriaté
implementation of the Study by way of the establishment of
the Coordination Committee as counterpart organizétion which
shall function continuously from the preparation stage of

the Study to its termination,

The Coord1nat10n Commlttee shall be headed by a Chalrman from

_____________________________

" concerned organizatlonsimentioned below:—

(a) Plénnihg &'Develdpment Divisioh, Covefnment of Pakistan,
(b) Cépital Deveiopméﬁt Authority;

(c) Répresentatives from Government of N.W.F.P,

(d) RépresentatiVes from Government of Punjéb.

{e) Ministry of.Water & Power, Govérnment of Pakistan,

(£) Water & Power Deﬁelopmént Authbrity.

() Civil.Aviation Authority,

(h)} Economic Affairs ﬁivision'(as Permaﬁen; observef).

(1) 1Islamabad Capital Territory Administration.

(as permanent observer),

—22—

g

2 Pamqtqm Side

cm\amgﬁm ageing., %E%%@&%NNM%(mMU%EK Rk a7 - 1o,
(LIST OF PARTICIPANTS B

3. Coordination Committee

A ORI 52 5 RN AT O S B0 E 5 WE DU L, DI
THEBLHICE D, X, 5% A 2 v OFESHILE A BTEE AR, - CAREOE B
BXUC, BIREBSBIORRMELRS & L4, DATHS, |

ﬁﬁﬂ@u@ﬁ%ﬁ(?%b A#ZﬁvwmﬂﬁﬁﬁA(&m&mWn&mmM%)@ﬁn%T
L,

CORBRNS /WS 5 v 2 ¥ OTCRIC LS hArhos> SN ET % mvasinst, Ao
BT B B R D,

4, Chairman

L%3%&ii,&mmmmMCmmﬂme®%Eﬁ,Kﬁ%ﬁ%@ﬁ%f%@.@ﬁ&%ﬁﬁﬁ%
% Cabinet Division X h B X hbH0& L, |
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{2) Related Plans:

5. B EO §

BEEHRIABEON AL TH D, BE LEFbinE w5 ORENTHS b, WA
“without reviewing” &\~ 35 B 2 R Lz, %ﬁ#ﬁ??%&bﬁ &TLL@I5M%%%h
ey LisL, EHg, ﬁﬁ@@%ﬁﬁbf&u&@?%%@to

(a) Final Report on the Feasibility Study on the Conduction

of Water from Khanpur to Islamabad-Rawalpindi.

(b) Final Report on the Master Plan Study for Integrated Rural

Development Project.

(3) Objective of the Study:

The objective of.the_Study'éhall be:

(a) to. estlmare future water demand .in the Metropolltan Areal

(as per item (5) below). -2-—- 6. Metropolitan Area

() toemhmw;bmmmMmﬁNstMWIr%mmwsdwﬂmmmt ; ThﬁﬂAmf&Pﬁfﬁf@,57»87?4ﬁ@%ihﬁbt@:@ﬁﬁmﬁéko

potehtial in the atudy area {(as per item (5) below).

{(4) Target Year:
The target year of the Study shall be 2010, - T Eﬁﬁﬁﬁﬁ
rﬁ&éf&ﬁ;i&gﬂgJéEQQQAQQEAQQ&EH@?ﬁé&%ﬁ;“* o EPRBFEDNTO YO RHFFCH b OTH B,
D2000%F ¥ TR T BV LELHE 5 L;b%h%ﬁ*hrué &,
®mw¢#§ﬁ%®%%ﬁlkxﬁ Eﬂ@&&maru a&(% ADEED,
SR fomESE ®ﬁ%&&ofb%

shall consider & recommend water resource development
potential-beyond 2010 upte 2030.' JICA Prellmlnary
Study Team agreed to convey the'request to TOKYO,

(5) iSLudy Area:

_______________

----------------------------------------------------------------- 5. mEARE | . )
'amﬁaaﬁ<§ﬁa>&aﬁaﬁﬁﬁﬁ%maavamﬁﬁa%ﬁat&,moﬁo@aaﬁr
&L,

(1) T AR TS A
) B & LTRA R S

(i} © AR RIB S G Lk

‘The Study Area shall consist of the following:-

(i) The Metropolitan Area {(as shown in the attached map)

rr‘he Islamabad Urban area and Rawalpindi both as the area

9. EHEOKRE |
HIEAE RO ETRRE LTI & L ARFEMEOLA BIYTHS & & RT L,

area for water resource development potential evaluation,
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*This shall 1nc1ude demand - for . domestic, publlc,

commerc1al and green areas,
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—- == 10. Municipal Water Demand DR

1$Mifﬁﬁmﬁjmﬁﬁk%ﬁ$hé ERBh T OWAAMT D LREE L, A1 b
, S OHICHIETARE E R E VS E Lk Th

(ii) Inclugions:
e 11 FEBERER B

Eﬁm%kOLT&ABm®r%ﬂm%%zaav5 ECHB, ﬁofiﬁﬂ%ﬁﬂmE®ﬂM
RKETE (7> 7~ & SRRSO LI DML AL S WA F Lo,

C ORI ROFIAGHI A & 5 AR D RAEMTE IR\ D, S/ W v o 0 VIR E T
AR SRR UG BEL, S,/ WERWTRETSE & & L,

Note: This area shall be specified by the Pakistani

Side before the arrival of "Scope of Work Mission",
and the area specifications shall be included

accordingly in the Scope of Work for the Study.

(b) TIrrigation area in close vicinity of Métropolitan
area ékcluding area covered by'I;R.D.' Study to be
specified by Pakistani Side before arrival of "Scope

of Work Mission",
(c) Proposed International Airport.

(iii) Vicinities of the Metropolitan Area as the areda for water

resource development potential evaluation.

This area could be extended until the limité of téchnicél-

and economic possibility for water conduction to the

Metropolitan area.

m.%ﬁﬁﬁ
BULIE 30 BIEN, & LCBERE S — 5 ONSE - SRR O 8 5,
(i%@#m AU v X BB TR,

O

(A} The Study shall include the following:-
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(i) Data collection and Review:

{a) Socioceconomic background

(b) Development plans

(¢) Physical condition _ :

-_t&pqgraphy, geology, hydrology and météorology,

river condition, ' R

(d) Water supply and demand
Supply system, water use, demand forecast.

(e) Dam | |

(f) Others: _

Groundwater, organization.
(ii) Field Reconnaissance:
(a) Topography, geology
(b) River condition
(¢) Land use

(d} Water use

(e) Water supply facilities, dam

! (iii) Ground water potential assessment:
Necessary survey shall be carried out to assess ground

water pbtential. The extent of éurvey.shall be judgad

by the Study Téam.

13, MK |
ﬁﬁ#o?ﬁkﬁﬁ&LT@@TﬁbﬁﬁgxmﬁﬁmL(%D;@?*ﬁﬁﬁfyy%»oﬁﬁ
(ﬁﬁ%ﬁ%%ﬂ)%ﬁ%ﬁﬁwiﬁck%ﬂwﬁg@mﬁﬁpttb,ﬁ%#@%ﬁ@$b%ﬁm

W SR LTCD, T ARBIGEC b BTN, AT YR B HA THIL O CLr @RIk A R B
B I DRI DT BRI T 5 & & & Lo, |

(iv) Analysis:

(a) Water demand analysis,

(b) . Water resources development potential analysis.
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P e

g(v) Others:

T T

- M.%ﬁwmmwﬁwﬁﬁﬂﬁ%vxdeyx%Ammma_g |
pfh%K%ﬁ®$E%fﬂkbﬁ,Nm@%bﬁﬁm%dg,mgﬁﬁm%a<@§mgb5&
DTHOS &1, FRECHDBEEE L,

{a) Consideration and recommendationslon sedimentation
control for Simly, Rawal and Khanpur Dams using
existiﬁg data,

(b) Recommendations on=te1emeteriﬁg system of hydro-
logical observations for the Islamabad and

Rawalpindi waterfsupply;

(vi} Report:
The report shall include the fdllowing:—
(a) Schematic designs.

(b) "Rough cost estimates,

(c). Recommendations.,

(B)  The Pakistani Side shall send the following by 15th
March, 1986 to JICA Islamabad Office:-

Ground water data from WAPDA in the Study Area
including location, duration, frequency, depth of

observations and borelogs.,

(7) Study Period:

The tentative Study period, from the commencemeht:of the
field survey to the submission of the Final Report, shall

be approximately twelﬁe(lZ) months,

~-31-
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LIST OF PARTICIPANTS

1, Embassy of Japan

Mr. N. Konzo.

First Secretary

Team Leader

Chairman

‘Member (Eng.)
D.D.G.
‘Director W & S (Dev.)

(Services)

2, Jica
i) Mr. S. Ichihara
ii) Mr, J. Inomata
iii) Mr., H., Tsunematsu
iv) Mr. U. Uematsu
v) Mr. T, Toda
3. Capital Development Authority
i) Brig. (Retd) Jan Nadir Khan
ii) Brig. Manzoor Ahmad.
iii) Mr, AR, Javaid
iv) Mr, Muhammad Aslam
v) Mr. A.Q. Nomani

Director (W/S) '

4, Informal discussions on the minutes were_held with the following:—

i)

ii)

iii)

iv)

V)

vi)

vii)

viii)

Mr.

Mr, X,U, Farooqui

Mr, A, Ali Navid Nasiri

Ajaz Akhtar
D'Emedio

Mr .,

Mr. Mastihullah Khan

My, Mian Masood Akhﬁar

Mr., Altaf—-ur Rehman

Mr. M, Aslam Raja

Addl, Secretary, Cabinet Division,

Govt, of Pakistan, Islamabad

Joint Secretary (Water)
Ministry of Water and Power,
Govt, of Pakistan, Islamabad

Chief Planning Division, Y
Government of Pakistan, Islamabad
W.H.0. Advisor, P & D Division,
Govt. of Pakistan, Islamabad

Chiei Engineer (North)
P.H.E.D. Government of Punjab,
Lahore _

Secretary Irrigation & Power,
Government of Punjab, Lahore
Chief Engineer, D.M.O. WAPDA,
Lahore

Chief Resident Engineer WAPDA
Simly Dam Project, Lslamabad
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MIE NEREHEFLASOT /R
(Terms of References | BEFHPIZE, 19854 2 [ 5548)

Proposal of Technical Cdoperatdon for
Preparation of Master Plan on the Water
Supply Development of Metropolitan Area,’

1. Baek Ground Information

The metropolitan area, the twin cifies of lslamabad and Rawalpindi
is situated at north- eastern corner in the north of Punjab Prov1nce. The
capltal of the countty has been transferred from Karachi to Islamabad in
1958~59, and the construct1on was started in 1961 in accordance with a

policy formulated by the Federal Government in 1958,

This has given a subatantlal stlmulus to the development of the old
city, Rawalpindi, being very close ‘to Islamabad and growth in all parts

of Rawalpindi city has been’ accelelated since the early 1960's.

Present pOpulation in Islamabad and Rawalpindi are about ‘0,20 and
0,84 miliion, respectively. It is projected that the ultimate population
of the twin citles in the year 2030 will reach 1,00 million for Islamabad

and 1,70 mllllon for Rawalpindi,

.  The c1ty of Islamabad is rece1v1ng water from Slmly dam, whlch was
completed in 1982 tubewells located in National Park area, and natural
streams flOW1ng down into the Capltal DeveloPment Authority territory area.
On the other hand, the Rawalplndj is obtalnlng water from Rawal Lake and
‘tubewells located in their serv1ce area, The Khanpur prOJect 1s scheduled

© to commerice in late 1980's supplylng annual water of about 100 MGD on an
average teo both the c1t1es of Islamabad and Rawalpindi. And, it has been

_‘forecasted that the water requirements in the year of 2000 for the metro-
poelitan urban area would be covered with Lhe existing water supply systems
and Khanpur pro;ect, while the target year of the -capital development

‘project has been set in 2030.

Under the circumstances, Capital Development Authority has decided
that a Master Plan Study on the Water Supply Bevelopment of Metropolitan
Area be undertaken at an early date in order to formulate an adequate
water supply seheddle, in keeping with the progress of city development

projects,
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2.

Objectives of the Study

Ma101 Objectlves of the study on the Master Plan of the Water Supply

' Development for Metropolitan Area are summarlaed as belowt

- To review overall urban development schemes relating to water

supply for the area.

- To study water demands in'reSpectiveVConsumers at the ultimate

target year,

- To review existing water supply systems and water productivity
within objective area,

- To study the availability of surface and ground water resources

for the multipurpose water utilization within survey area.

- To recommend optimum manners of water source re-allocation taking
into consideration present condition of the systems, topo-conditions,
operation and maintenance cost, existing water resources and

future development schemes of water suﬁply.

~ To assess and study the environmental measure for future develop-

ment of drainage area and watershed management programmes.

- To recommend short and loﬁg term implementation programmes on the
improvement/rehabilitatioﬁ of existing systems and future develop-

ment facilities.

~ To study and recommend reasonable regional management organization

of the watexr supply system in the metropolitan area,

Preliminary Estiimate of Water Requirement'and Production

3.1 Water Requirement

The urban water fequirement inm the projected year of 2030 for
the metropolitanﬂafea are preliminéry.estimated based on:the water
demand per capita pér déy_td be 600 litres for Islamabad and 400.
litres.for Rawalpindi, 'Suﬁmer peak.rEQuirement_is assumed to be

1.25 times of annual average consumption,
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3.2 Water Production Capacity -

The present productlon capacities of existing water supp]y
systems in operation and the proposed water production capacities to

be implemented in near future are summarized 1in Table-1,

3.3 Water Balance

Preliminary water balance was made as given in Table—l,.résditing
in water shdrtage is‘obviously in the targét year of 2030, The new
water resources should be developed to furnish an annual average
‘capac1ty of about 108 MGD (491 MLD), in which 54.6 MGD for Islamabad
and 53,1 MGD for Rawalpindi, respectively. Additional annual require-~

ment, therefore, is about 180 MCM.
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Table-1 Water Requirement and Production

Itém

A, Water Reduirement

1. Projected Popﬁlation
2. Water Requirement _
- Annual Aﬁérage'(MGD)

~  Summer Peak (MGD)

‘B, Water Production (MGD)

1. Present
- Surface water
° Existing reservoirs
° Head Works
~ Ground water:

Sub-total

© 2, Proposéd (Near future)
- Surface water
® Existing reservoirs
° Khanpur reservoir
° Head works.
- Ground water
Sub-total
_Totél

C. Water Balance (MGD)

1. Water Requirement
2. Water Production

3. Shortage
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 Rawa1pindi

Islamabad.

1,000,000 1, 700,000
132 150
165 188

21.4 20.0
10.8 20.0
10.6 -
11.8 16,
33,2 36.0
55,9 84.3
10.8 6.7
37.1 77.6
8.0 -
7.6 . 1.3
- 63.5 85.6
96,7 121,6
165.0 188.0
96,7 121.6
68,3 66 .4



4. General Terms of Reference.
- The fblldwing'major items shall be undertakeﬁ in-an'integrated

manner -

i} Teo prepére, tHfough aerial photo*mapping, topographical naps on a
scale of 1;10,000 with a contour interval of 5 meters covering an
area of approximately 1,400 square miles, covering the Haro, Kurang

and Soan river basins and metirepolitan development area.

ii) To compile, through the most advanced intérpretation of remote
sensing satellite imageries such as LANDSAT, special thematic
maps which are useful for proper establishment of the watershed
management programmes in the Islamabad area Ln Lhe Rawal, Simly
and Khanpur. Dam ba81ns and also essentlal for careful identifica-

tion of new surface water resources.

iii) To collect and analyze data on hydro-meteorological aspects in

the Indus and Jhelum river basins including their tributaries.

iv) To study the avallablllLy of groundwater through the follow1ng

surveys, tests and analyses:

- Collection and analysis of the ex1st1ng hydrologlcal data,
1nclud1ng geology, climate, vegetation, river dlscharge,

groundwater, ete,

- Survey of the present groundwater use, ihcluding their loca-

tions; capacities, yield, drawdown of water table, épc.
~ Observation of fluctuations of wiater fable for.one-year.
- Aquifer tests
~ Local observat10n of rlver dlscharge and prectpltatlon.

- Compllatlon of - hydrologlcal maps show1ng geology equl-

potentlal Spec1f1c capacity, etc.; and

-~ Water budget analysis of the groundwater basin
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v) To essess the water consumption, for target year 2030 after careful
rev1ew of the capital development plannlng, through the follow1ng

anﬂlysib and studies,

- Design pOpUldLlOﬂ, including population growth and population

dlstribut1on and density.

-~ Rate oI_water use in terms of per capita water consumption as
well’ae industrial, commercial, and other requirémeénts, in
.eonsideration.of standards of living, extent of sewerage} type
of merchantile; commercial and industrial activity, availability

of local water supplies, and system management.

~ Area to be served and the allowance'to be made for population

density and aerial water consumption, and

- Pr0posal to curtail the use of watex By limiting, or prohibit-

ing, when deemed necessary in drier years,

vi) To review existing watef supply systems and etudy most reasonable
and economical water dlstrlbutlon systems from EXLStng and proposed
water resources taklng into consideration least cost water
conveyance and operation/maintenance aspects for the metropolitan-

area.

vii} To study and recommend reasonable single regional'menagement

organization of the water supply system in the metropolitan arsa.

viii) To make preliminary de31gn of eugtneerlng works such as colleotlonf
works, purlflcatlon works and transmission works, together w1th

geological surveys for major construction work sites,

ix) To estimate project costs composed of capital COStb and operatlon

and maintenance LDStS.

x) To recommend short term and - long ‘term water supply development

schemes 1nc1ud1ng 1mprovement and rehabllltatlon plans.
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5, Estimated Cost and Required Experts

1)

2)

3)

Hydro-geological Survey

Well drilling and observation

Personal Required

- Team Leader:

~ Hydrologist:

= Hydro-geologist:

- Engineering Geologiét: .
- Water Supply ?lannef:

- Irrigation Engineer:

= Civil Engineer (A) Dam, Weir:

- ~do-  (B) Tunnel;

- . =do- (C) Pumping Station;
- ~do- (D) Wéter Tréatment;
- —d0~ (E) Conduction Maing

—  Survey Engineer:
- Agronomist:

- FEnvirommental Expert:

= Watershed Management Expert:

- Urban Development Planner:

© - ‘Institutional Expert:

~ Project Economist:

Sub-total

Procurement of Instrument
~ Vehicles
- Instrument

Sub~total

Total

43—

US$ 300,000

18 Man-Months
1.6 11
_|.6 L
10 1"
16 1
12 LM
10 "
10 "
lo I
10 n
A2 "
20 11}
12 L
10 r
10 i
0. "
16 tt
].6 "

210 @
US$2,100,000

Us$ 100;000
Us$ 100,000
UsS$ 200,000

Us$2,600,000




4y  Time Schedule

It will take twoe years to complete the study under the folloWing

~work schedile:

1st Year:

2nd Year:

field Survey

Data collection and analysis
Mapping

Hydro-geological survey

Review of capital development plan

Estimation of water requirement and availability

Alternative studies of water supply systems

- Engineering layouts of project works

Evaluation of project economy

Preparation of master plan.
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