6.4.2., Financial Justification
A. Financial Rvaluation

On the condition that the lending terms for investment capital
will be 5% annual rate of interest and the repayment period of 30
yeafs with the grace period of 10 years for foreign exchange
gompqhent, and 11% annual rate of interest and the repaywent period
of 25 Yéars with the grace period of 5 years for local currency
component,'énd that the averége rate of water will be Rs. 9.0 per
thousand gallons Qhereunder monthly water expense of a household
wili constitute 2% of 1its monthly income, the value of FIRR ( =

financial intérnal rate of return) has been computed at 6.6%.

If a project is to be feasible, the FIRR value.is supposed to
be over 8% at the least, and preferably over 12%. This is a ¢eneral
guideline adopted by World Bank and other financial institutions.
Specifically, in the present Pakistan the annual rate of the

opportunity cost of capital is estimated at around 14%.

The proposed lending terms on foreéign loans are one of the
standard cases for a project in the public sector. The terms on
local ioans are somewhat soft in that the annual rate of interest is
by three points lower than the prevailing rate. They are supposed

to be borne by the central government.

The water rate of Rs. 9.0 per thousand gallens is theoretically
appropriate and reasohable since it means that a household will pay
water cﬁaxges corresponding to 2% of its income. But, it cannot be
denied.that:the proposed rate is very high compared with the
existing water tariffs and charges. If the rate is difficult to be
impiemented, and the willingnéss to pay of Rs. 6.49 is adopted in

its stead, the difference of Rs. 2.51 must be covered by subsidies.
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The FIRR value of 6.6% is by far low compared with the bank
rate or the rate of the opportunity cost of capital in Pakistan.
However, water supply is a public service and meant for the welfdre
of the people.  In this regard the water supply organization should
not make profit. But as a financial entity it must be préepared for
unexpected disbursements. Also, financial losses in the first half
of the project life must be lessened to the extent poSsiblé._ For
these reasons the value of FIRR should be somewhere between zero and

around 14%. Actually, it is midway from both extremes.
B. Sensitivity Analysis

Sensitivity_analysis from financial standpoint has been made by

changing the conditions upon which the value of FIRR is computed.

In the first place, the annual rate of interest on local
currency component is presupposed to be full:l4%. As regard other
factors in the lending terms and the average water rate, they are

unchanged.

As a result of the analysis it has been discovered that under
the lending terms of 14% annual rate of interest and the iépayment
period of 25 years with the grace period of 5 years for local
component, and 5% annual rate of interest and the repayment period
of 30 years with the grace period of 10 years for FEC, and the
average water rate of Rs, 9.0 per thousand.gallons,.the value of

FIRR is calculated at 4.1%.

This value itself is not to be argqued about. The probleﬁ is
the cashflow. As shown in the third page of Table C.IV-13 negative
incremental benefits exceeding Rs, 200 million appear consecutively
for 13 years. It cannot but put financial stralns on the water

supply organlzatlon
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The objective of the second analysis is to find out the water
rate that will prbduce the FIRR value of 6% to 7% under the same
lending terms as in the first case. The result is that water rate
of Rs. 10.5 per thousand gallons produces the FIRR of 6.5%, In
ofher words, if the terms 6n 1o¢al compénent is not attenuated, the

beneficiaries will have to pay Rs. 1.5 more to make up for it.

In the third case, under the given water rate of Rs, 8.0, the
interest rates on both components that will produce the FIRR of 6%
to 7% have been sought. It has been found that under the water rate
of Rs. 8.0 Qe: thousand gallons, and the lending terms of 4% annual
tate of interest and the payback period of 30 years with the grace
peiiod of 10 years for foreign exchange component, and 9% annual
rate of interest and the payback period of 25 years with the grace
period of 5 years for local currency component, the value of FIRR is
calculated at 6.8%. That is to say, if the water rate is cut by Rs.
1, interest rate on foreiQn exchange and local curvency portions

shall be cut by 1% and 2% respectively to retain the value of FIER,
Lastly, it is clarified that if the water rate is further cut

down to Rs. 6.5, interest rates on FC and LC must be lowered to. 1%

and 7% respectively to have the FIRR value of 6.6%.

vi-29






CHAPTER VII. CONCLUSIONS AND RECOMMENDATION






CHAPTER VIY. CONCLUSION AND RECOMMENDATION

7.1. Conclusion

The recommended alternative, in which the water conduction
facilities consist of intake tower, pressure and free flow tunnei,
water treatment plant, pumping station, service reservoir angd
pipeline, is technically feasible. In the alternative, about 78% of
the total amount of the water to be distributed to Rawalpindi area

would be served by gravity,

The operation and maintenance of the facilities will also be
technically facile and econdmically wnburdensome compared with other

alternatives.

_ The EIRR level of 6.2% is a standard one for a project in the
water supply sector, and as such the Project is primarily judged
feasibie. One point that is critically important is the magnitude
and dimension of intangible henefits to be expected from the

Project.,

If one considers millions.of people in the beneficiary areas to
be saved from the sorrows of diseases and deaths as well as from the
drudgery of unending daily water fetching in the generations to
come, which is not properly represented in the EIRR value, and also
far-reaching socio-economic effects such as the creation of
healthier and more productive people and the development of commerce
and industries culminating in accelerated growth and expansion of
the economy in and around the project areas, which can be reyond the
realm of EIRR, one cannot but conclude that the Project is

definitely feasible.

The proposed watexr rate of Rs. 9,0 per thousand gallons is
theoretically at the least within the paying ability of consumers.

The proposed lending rates on investment capital are 5% for forelgn
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exchange component and 11% for lacal currencf compdneﬁt. The latter
is by 3% .lower than the prevailing rate.  Aspects'of cashflow are
not marked because the water supply'service is esseﬁtially.for the
welfare of the people.anﬁ thus based on a no profit, no loss
principle., fThe FIRR value of 6.6% is reserved basically to
alleviate financial losses in the firsﬁ half of project life,
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7.2, Recommendations
A. Survey and Investigation

The following topographic survey/mapping and geclogical survey
shall be undertaken prior to and or during detailed design stage by
the project execution.aqencies of Pakistan and consultants. The
survey items and quantities are discussed in Appendix C and fhe

summary 1is described as under.

- The mapping with scale 1:5,000 shall be made for 13 km
along the proposed tunnel route.

- Topographical survey and mapping for major facilities
shall be made with scale 1:500 to 1:1000.

- Seismic survey, drilling, permeability test, geological
and-hydro-geological reconnaissance and rock test shall be
executed to clarify conditions of rock mass and
groundwater along the proposed tunnel route.

- Geological survéy such as drilling, standard pcnetratioﬁ
test and physcal soil test for major facilities shall be

executed during detailed design stage.

'B. An effective countermeasure to the shortage of water in the
Khanpur Dam during a drought period of once in five:years
frequency must be given a foremost priority for future

examination.

C. To realize a sound management of water supply service thus
leading the Project to a successful undertaking, the
.devélopment éhd reinforcement of distribution networks and
meter systems shall be pushed to the extent possible, and also
the establishment of water tariff systems and the elevation of

cost recovery rate shall be attained.

D. The gap of a few percent between the prevailing bank rates and
the proposed lending rates on investment capital shall be

filled by the subsidies from the central government.

VIi-3






DRAWINGS






LIST OF DRAWINGS

DWG.NO TITLE
1 General Plan N
2 Geological Map of Project Area (1)
3 " (2)
4 " (3)
5 " (4)
6 {5)
7 Location Map of Existing Wells
8 bistribution of Specific Capacity of Wells
9 Location Map of Conduction Main
10 Geological Section Along Punnel
1 Intake Tower
12 Stilling Works
13 Tunnel WNo.l and Conduit Typical Section
14 Tunnel No.2 Typical Sector
15 Vertical Shaft
16 GOLRA Treatment Plant General Plan
17 General Layout of GOLRA Treatment Plan
18 Hydraulic Profile of GOLRA Treatment Plant
19 Mixing Well, Flocculation and Sedimentation Basin
20 Rapid Sand Filter
21 ClearIWater Reservoir
22. Alum and Chlorination System Flow Dilagram
23 Instrumentation Diagram
24 Elevation of Pumping Station
25 Pumping Station Ground Floor Plan
26 Pumping Station Basement Floor Plan
27 Pumping Station Longitudinal and Cross Section
28 Pumping Station Cross Section
29 GOLRA-1 Service Reservoir General Plan
30 GOLRA-1 Service Reservoir Plan
31 GOLRA-1 Service Rescrvoir Typical Section
32. GOLRA-1 Service Reservoir Pipe Section



. DWG.NO PITLE

33 GOLRA~2 Service Reservoir General Plan
34 GOLRA-2 Service Reservoir Plan
35 GOLRA-2 Service Reservoir Typical Section
36 .GOLRAPZ Service Reservoir Pipe Section
37 H-11 Service Reservoir General Plan
38 H-11 Service Reservoir Plan and Section
39 Distribution Main for Islamabad High Zone Plan
and Profile
40 Distribution Main for Islamabad Low Zone Plan
and Profile o _
41 Distribution Main for Rawalpindi Plan and Profile (1)
42 E " o (2}

43 _ " _ S )



‘GOLR

A—1 Service Reservoir

A

(For islamabad High Zone)

i

[

Il
n

LR!K——?Z Service Reservoir < '(‘-' [/ I WAL o
\\' 8,’) [ ] GOLRA Treatment Plant ig,‘f i

(For Islamabad Low Zone) |} f}"' AN i Tt A
IR T d O TOoH Tl
) 2 - R ',re" p b i i ' L |

e o)) X AN iy g

s | ' - T

NI4T A~

Distribution Main P | ;

{By G

'\.
iy
"//

Xhyoer Pa

AFGHANISTAN

/Y
PU\’-

Distribution

//‘;

o Pt v v ekt im0 gl £ = 3 1 o i
PROPOSED RAILWAY LINE
2

H--11 Service Reservoi

-

o
b

O

i

==

Pon W U |

={For Rawalpin

H "
| M T S —)

— ey ————

1 o
LI | O | AN
P

=~ %

S T
di) Eeiten

. - ‘,.’i'%{:é’fs-

GENERAL PLAN

SCALE 1:100,000

MALAL KAS

~
s

L=

|
b

1
)
)
<
0
lI ;Y
[} h
Ty :
by 3 !
1y 3
vy ]
L,,‘ﬁ, - —
I T S e o
i
; LEGEND
H
; .
t  Service Area
t
-
—ra
t

Islamnabad High Zone by Pump
Istamabad Low Zone by Pump
RaWalpindi High Zone by Pump

Rawalpindi lLow Zone by Gravity




LEGEND

JURASSIC TQ EOCENE ROCKS
TLIMESTONE wlTH SUSORDINATE SHALE
AND MARL, AKD WITH TRALE OF SANOSTOXES

UIOCENE TO PLEISTOCENE ROCXS

UMAINLY ALTEANATING BEDS OF SaANOSTOHE
AHD MUDSTONE OF MIOCENE WasBREE FDAMATIN )

b kmaneun Lake -l S
- s )
Saaiy, =
anmitel . L
T . B
""il!'i" (12 PR (ait
(P

oo
TERRACE DEFOSITS
1GREVEL WETH CLAY}

ALLUVILM
ESILTY CcLAY WITH GRAVEL)

FauLv

Thie 3tagisal map =se campiieg

fram ke Ichcming rafarpnces ans
EELLE N
1. A geclsgical mas (Scaix 170000
oy Gemvogieei Suleayol Paanian

tiflwg TGameglest Max of Goltz Aras

i : 5 S . .- K ’ = -7 - A Agualpladi nd Attt DL

it Punjas, Paknrtea’  fdeatrd

£
RAWALPINDI
1

2. A giuogiear mod A IAr cena
ar1e by WASID (wAPDAI NIFETH

3 asaiyss el gerarharparaons
tscats | 20,0600

¢ Geolegleal twcaAmatbeancs

erevas  atiefnotled  foacuchen

rourat

THE 1SLAMIC REPUBLIC OF PAKISTAN

Ec:":. N i = , CAPITAL DEVELGPEMENT  AUTHORITY
. S — -
(ST o , THE CONDUCTION OF WATER
s Bt ¥ " 4 | FROM KHANPUR TO ISLAMARAVRANALPINDL |
Liyg a {

GEOLOGICAL MAP
= \ff\\ OF PROJECT AREA(1)

Sl KAS

DATE DWG, NO. 2

/ JAPAN INTERNATIONAL COOPERATION AGENCY




1170 oo

y
///Z%‘?}
SrwAREY
gt

£,
SANG JaK R

~ \. \6

<
5y

]

15

T
T W e

=

a8

. KHANPUR LAKE ~-°°

A yp—
[}
¢ o0 o0 000

a oo o0 o0

ooDUo'u\c:)DD

o o o o fl

006 a0 ¢ 0h

hY N e
o ene?

LONTOUR IN FEET.

LEGEND
‘ g N [Mm JURASSIC TO EOCEME ROCKS
{LIMESTONE WITH SUBORDINATE SHALE
_ AND MARL, AND WITH YRACE OF SANDSTONE)

MIOCENE TO PLEISTOCENE ROCKS

T { MAINLY ALTERNATING BEDS OF SANDSTONE
‘AND MUDSTONE OF MIOCCERE MURREE FORMATON)

TERRACE DEPOSITS
{ GRAVEL WITH CLAY!}

ALLUVIUM
{SILTY CLAY WITH GRAVEL)

FAULT

This gQeofogical mep was compited

from 1he tollowing relierences ond
wOEKS
|. A geologicol mop l3cole 1:50000}
by Geotogical - Survey of Puki{mn
tirded “Geolopical Map pf Golra Area
Rowolpindi ond  Altock Districts
Pynjob, !—“nkismn. (aratt §

2. A geolagical map of the copitat
aren by WASID {WAPDA) (1967]).

3. Anolysis of oesophctographs
{Scaie 1:20,000].

4 . Geologicat reconnoissance
greund ollernolive conduction

Foules,

THE ISLAMIC REPUBLIC OF PAKISTAN
CAPITAL DEVELOPEMENT  AUTHORITY

THE CONDUCTION OF WATER
FROM KHANPUR TO ISLAMABAD/RANALPIND! |

GEOLOGICAL MAP
OF PROJECT AREA {2)

DATE DWG, NO. 3

i

JAPAN (NTERNATIONAL COOPERATION AGERNCY




e

.
il
B
=
\:
T

RS : | k! > LEGEND

A==

JURASSIC TO EOCENE ROCKS
(LIMESTONE WITH SUBORDINATE SHALE
AND MARL, AND WITH TRACE OF SANDSTONE }

E MIOCENE TO PLEISTOCENE ROCKS
e o v

(7]
o o [ MAINLY ALTERNATING BEDS OF SANDSTONE
o LS"jL7 [ < x AND MUDSTONE OF MIDCENE MUAREE FORMATON )
el ! i - S et i N
e T M i ot o WA : ©ON
R o SON MOR RAE] .. d — N
,H %ﬁ_’;ml . \\. ~ 2, AR oo X PRQPQSED o g TERRACE DEPOSITS
bhdal, e W sang sk m/ ° 0 ° 00 © © 18 ™, eennuetio (o {GRAVEL WITH CLAY)
@, H ’ b 5 AN v g o066 Do d
-~ (Y \6 0c 00060 0 o
G ~ ‘\\_ o 60 o o~ ALLUVIUM
N T LSILTY CLAY WITH GRAVEL}
LN ! - o
% \(/(\A-‘* b c:
\‘\’ \\

FAULT

T ,‘-]'TV‘
SATIME
i Tl
Sl p

{RAWALPIN D .
s N BN

ety i

- = o
KURANG rsrems

THE I1SLAMIC REPUBLIC OF PAKISTAN
CAPITAL DEVELOPEMENT  AUTHORITY

THE CONDUCTION OF WATER
FROM KHANPUR TO ISLAMABAD/RAMALPITNDI
GEQLOGICAL MAP

OF PROJECT AREA (3]

DATE DWG. NO. 4

CONTCUR It FEET.

JAPAN INTERNATIONAL COOPERATION AGENCY




R N

}_HV

LEGEND.

JURASSIC TO.EOCENE ROCKS
[LIMESTONE WITH SUBORDINATE SHALE
AND MARL , AND WITH TRACE OF SANDSTONE }

MIOCENE 7TO PLEISTOCENE ROCKS

CMAINLY ALTERNATING BEDS OF SANDSTONE
ANG MUDSTONE OF MIOCENE MURREE FORMATON)

TERRACE DEPOSITS
[GRAVEL WITH CLAY}

ALLUVIUM
{SILTY CLAY WITH GRAVEL)

FaulLT

COMTOUR IN FEET.

THE ESLAMIC REPUBLIC OF PAKISTAN
CAPITAL DEVELOPEMENT  AUTHORITY

THE- CONDUCTION OF WATER
FROM KHANPUR TO ISLAMABAD/RAWALPINGT |
GEOLOGICAL MAP

OF PROJECT AREA (4)

DATE : lnws,uo.! 5
: ,

.

JAPAM INTERMATIONAL COOPERATION AGENCY




~3837000 YARDS

CONTOUR IN FEET.

JURASSIC YO EOQCENE ROCKS

{(LIMESTONE

AND MUDSTONE

ALLUVIUM

£AULT

——

NOTE

4

LEGEND

AND MARL, AND WITH TRACE OF SANDSTONE)

MIOCERE TO PLEISTOCENE ROCKS
{ MAINLY ALTERNATING BEDS OF SANDSTONE

TERRACE DEFOSITS
{ GRAVEL WITH CLAY)

{ SILTY CLAY WITH GRAVEL)

A Sl /

This gealogical map was compited
from the tollowing references and

woiks,
by Geclogicol Survey of Fokistan

Rowglpindi and Altock Disiricts

Punjab , Pakistan (drofi)

2.

3.
{5¢0le  1720,000).

aroend oliernotive - conduction

foutas.

WITH SUBORDINATE SHALE

OF MIODCENE MURREE FORMATON )

] Z

A geoloegical map [ Scals 1500000

titled " Geologicet Map of Goiro Area

Aquo!oqlcul map of ithe copital
aresg Py - WASIG (WAPDAL [IS67).

Analysis of oerophotogrophs

Gealegitol racemndarssonc?

THE 1

CAPITAL DEVELOPEMENT  AUTHORITY

SLAMIC REPUBLIC OF PAKISTAN

FROM

- THE- CONDUCTION OF WATER

KHANPUR TO ISLAMABAD/RARAL PIND

GEOLOGICAL MAP

OF PROJECT AREA (5)

DATE

i DWG. NC. 6

JAPAN

INTERNATIONAL COOPERATICN AGENCY




— ,«;’w -
gt

bz
o ONC A '
==

s\«-” ,:’-:- :—"'_' - (ﬁ" . w. 3 . e ._ Ll
> D

LEGEND

@2 RUNNING )
OPERATED

©  RESTING av cpa

e  ABANDONED
4 OPERATED BY PHED

Z B " RMC
J) CHAKLALA
= * : ca
NOTE ©

FIGURES SHOW WELL NOS.

CORRESPONDING WITH  THOSE

SHOWN IN TABLE A.11-45.
DATA COLLECTED 1IN
AUGUST, 1984,

THE " ISLAMIC REPUBLIC OF PAKISTAN
CAPITAL DEVELOPEMENT AUTHORITY

THE CONDUCTION OF WATER
FROM KHANPUR TO ISLAMABAD/RAWAL PINDI

LOCATION MAP OF EXISTING
WELLS

DATE L OWG. NO. 7

JAPAN INTERNATIONAL COOPERATION AGENCY




el
- e
Joox

e

?@(‘e
)
g BMRAKAD

2
. .
- :::::;:!/]/’\’ m SHAMN ALL AT
)
%

W . b

%, =

LEGEND

SPECIFIC CAPACITY

{m3/day/m}
801 -
®
8
*

40t — 800

20l - 400

ior — 200

% y 51 -~ 100

{P‘”?ﬁf}“‘v/ -

-

ﬁ: AREA WHERE ROCK

EXPOSED,

NOTE !

. FIGURES SHOW SPECIFIC CAPACITIES
OF WELLS AT PRESENT IN CUB.M./
OAY/M.

2. FIGURES IN A BLAKET WERE CALCU~
LATED BASED ON DATA IN DESIGNING
OF WELLS, .

3 DATA OF FC-~32 AND -36 COLLECTED
FROM WASID IWAPDAHI9ET).

THE ISLAMIC REPUBLIC OF PAKISTAN
CAPITAL DEVELQPEMENT AUTHORITY

AR THE CONOUCTION OF WATER
. - Q”"" FAOM KHANPUR TO ISLAMABAD/RAWAL PINDI
% %HUMAK
HALIA, . PN
- A R DISTRIBUTION OF SPECIFIC

‘ ANt \ CAPACITY OF WELLS.

- R =of ] oaTe _ " {owe. No. 8
', kmo [ S —
£ . : X L 5 —\‘Q JAPAN INTERNATIONAL CCOPERATION AGENCY

S1L, KAS




[

AT Y

g —10

.

|

GOLRA TREATMENT PLANT

LOW ZONE)

SERVICE RESERVQIR GOLRA-2

i ISLAMABSED

ZONE™

/800 L=|550m

DISTRIBUTION MAIN TO ISLAMABAD LOW

? IB75

L=, 530m

¢ 700x2

| ~AND

N -
(A LOCAT
- TOWER

ON OF INTAKE]

AND TUNNEL

7<
S
A

7N
) _

(BILOCATION OF TUNNEL =
TREATMENT PLANT”

N
_— _—DISTRIBUTION MAIN TO ISLAMABAD HIGH ZON

STILLING BASIN

E

B.P | 11695083499922

NO. | | 116 8600]3499693

NO.2 | 11640003499788
NO.3 | 1158168)3505328 |

E.P | 1157565/3505708

500M

e R
KM

THE ISLAMIC REPUBLIC OF PAKISTAN
CAPITAL DEVELOPMENT AUTHORITY

THE CONDUCTION OF WATER

FROM KHANPUR TO ISLAMABAD/ RAWALPINDI

LOCATION MAP OF
CONDUCTION MAIN

DATE

DWG.NO

9

JAPAN INTERNATIONAL COOPERA"I{DH AGERCY




STILUING _BASIN

CONDUIY
L:54m C:108m
_TUNNEL NOL
L=770m R e H e S
‘qJ aj — T . - I - _ B
Ha & ﬁf T e —— - . =3980m (19670 . 0 - -

1200 CER g S u
£ & bt 5 e ¢ g, 8y y .
Fucod{ & wyp z WG Yo z TRl 3% £ 1200
w & g = M < [ g Z|r- W I s sz -
= w oEw k- = [l 2] 5] J <qr > i o

wn = A b1 = Lha 9 1100 w

ol § N 3 T : = ) 5 B oo

£ 90 = uwi? 254 g™ g 2 27 £ L1000 ¥
% i SiE “"—_t—“‘l"" - ot S = z

S soof & Egg- N 15 Uae 25 @ E%’ 2 N 200 Z
= LT ZlW 2> <7 3
= 5 =11 > z d SR 2= © P800 F
< 200 ) ERNE - ol A8z fZ o 53 %\\'\\:\\\\\\ - &
& - ~ ~ \\\g\\\’\\\\ N SR - 700 4
3 o004~ S = AN N 5

500 X Scen SN .k_'g‘ ‘A‘ _L%‘~‘v~:‘.\‘ %\\::\‘1\ -\\\\.\ 600 2

| 53 i : R
\ \\ 3 3N 7 \ \ q\‘:\&k" SO0
TR . S 200 apoe 4000 5000 8000
% i i LY L i [} % [} [} 1 5 I A | SN VU N S ) L I} ! I 5 Iy L [ 1 L L 1 L \ i 1 i 1 1 E 1 1 1 i L L
DISTANCE N METER
CHICHALI FM.
" TENTATIVE STRATIGRAPHC DIVISION ALLUVIIM : g/ LOCKRART LST.
S } - (/ J[ . o KUi DANA  FORMATION CHOR_ GAL| - FORMATION _AND MARGALA HILL LIMESTONE R Il I;IDCKHIT"RI LIMESTONE .,_g }Ll‘(._[____.i rt
SAMANA SUK FMN  SgacHALY R

LUMSHIWAL FM. LUMSHIWAL FM.

o JUNNEL NO2  1=10980m (3763911 — - e . e - PIPE LINE
' L 5150m (70Mr ] TFrssom @ising “
T, AU _.L:5l890m 11701611} ——— L 2340m 767281} &
z | &
7 N 1 § & fn
) -1 E -
o« 200 o g 8 w 0] = 1200 .
Eno& % 4 %g § =i 4 puao E
- - >N =
= (o00- : @ = 35‘1 = 00 =
z Eﬂt ~ é W «f _, ; [ E =
o g - Ol @ 24 Z2~ oo Z
= 0 s =] g zzl z
© 800 . ~ 5 . w2 b e i a00 o
= L NN - =< ZiIg my z =
5 A 3 D Sl 5 EE ez 5
> 00 )“ 5 \\“‘::: 1 ﬂf/ Eﬁ « 200 aj
3 ' ek L L 5
d 00 N w2} e tf S BE wl
\ i o
500 \ N SRR 4 Y A
FREBRRREE
i 1 1 4 ‘an L i 1 1 1 L E L L] acpo 1 Y | X i3 i3 1 L] LY gq}o LY LY L ) L 1 1 5, DPO:) 1 1 1 H ] 1 11 L 1 1 1 i L 1 L
_ DISTANCE IN°  METER
LUMSHIWAL FORMATION SAMANA SUK FORMATION _
- SAMANA S{}de.— CHOR GALI fM, /—PATALA FORMATION . / " MESTONE . KULDANA FDRMATEON\ /CHOL GALL FORMATION
__/ e t _MARGALA MILL LIMESTONE | f —— LOCKHART LIMESTONE {t LOCKHART LIMESTON,... MURREE  FM. L ALLUVIUM - - ! { ALUIOM
! \ : : : ~ CHICHALI FORMATION MURREE FORMATION
Kis OANA FM.
LEGEND ) THE ISLAMIC REPUBLIC OF PAKISTAN
. . - ﬁ%@j SHALE TYPE W OVRBURDEN (SILTY CLAY NOTE: GEOLOGIC SECTION DEVELOPED FROM A GEoLogic map | CAPITAL DEVELOPMENT AUTHORITY
RO T [T MASSIVE  LIMESTONE - ' o : AND GRAVEL} OF GEOLOGICAL SURVEY OF PAKISTARN, STUDV OF AERO- THE CONDUCTION OF WATER
TYPE 1 y FISSILE MARL ——  FAULT PHOTOGRAPHS, REVIEW OF NESPAKS SECTIONS (19801 FROM KHANPUR TO |SLAMABAD/RAWALPINDI
TvrE 0| [N CRACKED LIMESTONC ALTERNATION OF SHALE AND GEOLOSICAL RECONNAISSANCE. [
ALTERNATION o Ltéﬁjfgfﬂf _ AVD MARL GEOLOGICAL SECTION
: AN .
. MASSIVE MARL [77 ALTERNATION OF 5AND$TONE ALONG TUNNEL
AND MUDSTONE
[0} SANDSTOME (CRETACEOUS) {MURREE FORMATION! R .
: DATE pwGNO| 10

JAPAN IHTERNATIONAL COOPERAT LON AGENCY




/
| 9 BRIDGE 3Mx70M
. : O
4 li:? . > <
EL.607.50 = A Iﬁl ' - '
e e el BRIDAE :
8 L X ._‘-“:::'. R Ry SCREEN
& . / '
) ) o Ay A
EWL604.50 S g
(1e82.FT) | = | . . L., S
. - g T TUNNEL %
S _
“
3T ‘ g §
EL .599.00 Lyl 8
: - 13 )
R i
[ T
. T .. : B
O -
o  Loooj-. 6.400 Jl-<|1.000
O N . Lot
N -
t . ‘ ':
| A | | HAND RAIL
EL.592.00 Al o o '
P © 5
I | o ©
g o 0
o
e
. riTrmm
1
EL.587.00 L}t
: - R
EL.586.50 L.l !__.I
POSSIBLE FUTURE DEAD
STORAGE LEVEL
- . N.G:3
e |8 I i S s
LWL 58011 T M F - '
(1902 FT) —l :
SCREEN 4 2 e : \
- T R O
\ - N sreer &
b (1890.7 FT) o)
" : - \
| - R 8
EL.573.50 I A N : —3t
T e s]
_ S _ S THE 1SLAMIC REPUBLIC OF PAKISTAN
EL. 57150 S CAPITAL DEVELOPMENT AUTHORITY
——— Vo N
; THE CONDUCTION OF WATER
- t4.000 FROM KHANPUR TO ISLAMABAD 7 RAWALPIND

| | TUNNEL NO.|_ | __ INTAKE TOWER
SECTION A-A SCALE1:200 LOCATION MAP__SCALE 1:3000 |oare ovowo]

JAPAN INTERNATIONAL COOPERATION AGENCY




NOFTUNNEL . 9,000

- = 14,000 T . 13,000 .
_______________ =~ 3 T |
e e e T L T e e “r{ ‘*«\]\\__\ . I
! E"”_ | : f M\ T
11 I I = B )
SRR~ { SRS AU B S I | :
; < — 1 e (i _ﬂ:i”ﬁm%;;l
, 5o ] e e
? o T | ) -
111 N = I A | |
Iy Q [y -
1 ,lv,f%ﬁfﬁev P B I ——':ijwﬂ IR et - s D
i R oo 4 {
11 I |- -
H — I
Iy : 8 I } by i
R 7 — —t- - h 'i i
HEE T
! o 1 LA
Li — rIIe-T
] . ; { (&) L] ! [P
_ . OPEN TRANSITION
. o . | B %000 - 18,000
— S Y S QU S .- e N — - S—
8,500 ‘ 4500 1000 5000 -
(WAVE SUPPRESSOR]
W/ =77 S SO/ S ﬁ ) : Eﬁ\‘ ke
Jo] w b . WL 581 404(=1,908'24) :
- e
NED 7‘ <>( =ah
13l [l STOP L0OG SLOT
e
vl L] T R -
.- Lg) AL A LA LSS At ' - 5- 3] % 8 O i G
N 3 R - - N o -
_X\#!:H_;”TJ - MO 400, 1600| 3,000
i’ % 2 ‘ [EL575790 |
T 1-2*53 B ""{% : , *1,888.2] o —— 7 OPEN TRANSITION
! o T ol I R (-1 0.9, ¢ N
L. He 1 e VIR TITTY TR, . ELS" - S - ey . - THE (SLAMIC REPUBLIC OF RAKISTAN
o W?%\ DR o R CAPITAL DEVELOPMENT AUTHORITY
. ARVl - THE CONDUCTION OF WATER
DISCHARGE CHAMBER STILLING CHAMBER FROM KHANPUR TO ISLAMABAD/RAWALPINDY
5000 5500 ' 13,240 e - 6900 8000 [1,500] T T T
| ¥ S TP e T T .
ronwer | . elLmso . — : — e ..I%000 STILLING  WORKS
770000 = _ T S
00 : o o Oé“(;" DATET MTDWG. NOL 12
. _ 5.000 . -
‘....-.—L"ON GiTUDINAL SECTi ON . e . S T et JAPAN INTERNATIONAL COOPERATION AGENCY




_._GROUT HOLE

@ 5.000 ALTERNFE\
3

wime [ ¢

1.400

3.000

TYPE-A

o TTTTTYH

STEEL RIB_H-100xI00X6/8

TIE RODS @19

|
2
[ies

"

DETAIL "A"

RiB DISTANCE
ne U A

_GROUT HOLE £

@ 5.000 ALTERNATE .
' g
. _ N

=,  TIMBER LOGGING

STEEL SPREADERS

\
\ . _TIMBER BLOCKING

IE_RODS
ETWEEN RIBS

# STEEL RIB @ 1.500
O[REINFORCEMENT BARS L7 100x100x 678
o
o D16 @ 300 A% i
- : - v
" - RS 2
V4 Ve~
8 I/ ) \
o
. Q
- ll / \‘f’tb i
| ;
_ !
I
|
|
|
o
2 |
< !
a I
i
|
4 e =552
i
5+

CROWN PLATE
. R 180 X 180 x 9

_BOLT_ HQLE_/

@2z

i
Liso

STEEL RIB
H-100x 100x6/8

DETAIL

FOOT PLATE

A
8
L w7 NW.s -
P 5
I
g o - I -
+ | 2 |
300 o 2400 o
9
S
-
t ||
/
. e e
]
fup]

. STEEL RIB

f 200 x200 %13

SPIKE

;
im
\

oL

L

00 |

DETAIL"C"

H-100 x 100x6/8

CONDUIT

mm
A S o

11114]
0 500 1000
s ]

THE ISLAMIC REPUBLIC OF PAKISTAN
CAPITAL DEVELOPMENT AUTHORITY

THE CONDUCTION OF WATER
FROM KHANPUR TO 1SLAMABAD/ RAWALPIND

TUNINEL NO.I & CONDUIT
| TYPICAL SECTION

DATE DWG.NO

i3

JAPAN IRTERNATIONAL COOPERATION AGENCY




_GROUT HOLE
@ 5.000 ALTERNATE

. WEEP HALE
@5000 A LTERNATE\

N

350

1.200

" 1 GROUT HOLE

I
87 ©5.000 ALTERNATE

WEEP HALE

1.350

2.900

TYPE-A

STEEL R1B H-100x100x6/8

TIE RODS @19

el | N

‘%}E‘;“i—:&_’: — -

|STEEL SPREADERS
@605 T=23

RIB DISTANCE
s

DETAIL "A"

WEEP HOLE

720.

1.200

3.000

TYPE - B

B 180x180x9

)
o
"?H‘%‘ ©
BOLT HOLE / ¥' STEEL RIB
@22 S H-100x 00X 6/8
: i80

DETAIL "B"

SPIKE HOLE

B
@ 5000 ALTERNATE -\

GROUT HOLE
@ 5.000 ALTERNATE

STEEL_RIB
H-100x 100 X 6/8

TIMBER
BLOCK ING

1.450

_TIE RODS
_ BETWEEN RI8S

=X
7

P s
o5y, 4
I‘;",. g

o

TYPE-C

|

' / FOOT PLATE

R 200X 200x13

53

STEEL RiB

H~-100x100x 6/8

A

200

200

DETAIL ‘C"

? LOQO 2000
=5, T S e e e |
mm
o] 500 1000
e oS SN S NN SRS PR P |

THE ISLAMIC REPUBLIC OF PAKISTAN
CAPITAIL DEVELOPMENT AUTHORITY

THE CONDUCTION OF WATER
FROM KHANPUR TO ISLAMABAD/RAWALPIND

TUNNEL NO.2 o
TYPICAL SECTION |

DATE pwe.Ne| 14

JAPAN INTERNATIONAL COOPERATION AGENCY,




@
2
—_— ‘GROUND LEVY
RO LV
O .
Q %i :.'i:_
O 4 i
O =] b
o 4 g
> =
NS
186,000
L 3
8
< A %
© : g [s)] Ty
0 é‘ V e i on
I A T+
Q| P < <
0wl v
- N
Ol O
2z
3
I Atk ik,;:
o - | B
NS I INE AT AR/ N/

SIDE VIEW  SCALE 15400

00

e i

ELEVATOR

( MACHINE & MATERAL )

9

6,000

TIMBER SPREADERS

TIMBER LOGGING

STEEL RIB
-125x125 099

o
(MEN) :

!
|
l
|
}
}
[
i

1

SKIP ELEVA

Se—

Y

L - e s o e e e o

400

DRAINAGE PIPE
WATER SUPPLY
PIPE

COMPRE SSED
AR PIPE

THE ISLAMIC REPUBLIC OF PAKISTAN
CAPITAL DEVELOPMENT AUTHORITY

THE CONDUCTION OF WATER
FROM KHANPUR TO ISLAMABAD/ RAWAL PIND|

VERTICAL SHAFT

DATE DWGNO | 15

JAPAN INTERHATIOHNAL COOPERATION AGENCY




_SER

VICE RESERVOIR GOL RA-|

JUSLANABAD HIGH ZONE)

ISTRIBUTION MAIN TO ISLAMABAD HIGH ZONE
]

(o

¢ 700 x 2

L=1,530M

ek

V

N

4800 L= 15500

E—-I10

. AN,
DISTRIBUTION MAIN TO ISLAMABAD LOW ZONE

GOLRA TREATMENT PLANT

s

PROP(& £D0 ROAD

1950

GENERAL PLAN

%

SCALE || 10,000
00 200 300 400

500M
—

_ RVAIN
LRA TREATMENT PLANT$
f

!

~

=)

‘¢
%\
(v)
Q9

DISTRIBUTION MAIN TO RAWALPINDI

==t

#1500x 2 L=6,500™

T 85

C\g H—-1ISR
N

{
7
L

| E —1{] ] THE ISLAMIC REPUBLIC OF PAKISTAN

CAPITAL DEVELOPMENT AUTHORITY
THE ' CONDUCTION OF WATER

GOLRA TREATMENT PRLANT
GENERAL PLAN

DATE _ pwG.NO | 16

JAPAN IHTERNATIONAL COOPERATION AGENCY




¢

e
DA
|

500 ioooM

SCALE

lT H-H
. _ SIERVICE RESERVOIR

. N -
=
<
X
IE
|"g_
\,v__l_lL
i FLOCCULATION AND
TI[SEDIMENTATION BASIN
ALUM, BUILDING | | [
aanr U
[UDE 7O I.ILH : -
) 1T a
3 (00
CHLOR INATON 00
BUILDING a0
« L ! |
g \ _______ l:_.!.[__l..___r_.__._._ E M._._.____:__hm_q__mui.._mj.? E
ut (=3
o 4 [ = HERL &
- , | 5
us : _ -
g 9 NISTRATION | [I £ =
&= ———] TUBUILDING : %
: R = . - Q -
2o — — ”Ei : }j i E| ~ RAPID SAND FILTER I ° >
’ E ™ Weauiliininnl |oEe
7 b ) ELEVATED WA g -
_ g 7 WATER TANK T ' ?T
_ N eSS SO, SRS S __.___J_a o
I T AR AN A SRR S NS MANNS SANS AP SO SRR ZH D Y| A AN T 1
1 ; I ' ‘ /
TRANSM}SSIONT | s
| | PUMP STATION SUQ&T—'&T}(; | Bagin TR -
— ;. ) _.J“‘ ’ "w \
\ ' : NI\
" bl F p—— o ————
' T i S | ~\
o S - I
. ].'+ |
: [
WATER RESERVOIR | :
STORAGE YARD - ? RESERVOIR i {§ STORAGE YARD
”“ﬁﬁn_h?_f,!g';E
je)
l i
.i B y

PHASE |

PHASE {1

PHASE |11

THE ISLAMIC REPUBLIC OF PAKISTAN

CAPITAL. DEVELOPMENT AUTHORITY
THE CONDUCTION OF WATER

FROM KHANPUR TQ ISLAMABAD/ RAWALPINDI

GENERAL LAYOUT OF
GOLRA WATER TREATMENT PLANT

DATE DWG.NO | |7

JAPAN (NTERNATIONAL COOPERATION AGENCY




FROM KHANPUH

WL t+572.67M

(+1,877.6t)

s‘d
J

RECEIVING
WELL

+570.22™M
Wv(+l,869.6ft)

—f—

MIX ING WELL

g HWL\\+ 577.72™

(41,804.211)

wwL||+575 22m

Jg||<1

(41,886 011)

-

ELEVATED I}NASH
WATER TANK

WL +571.07M
(+1,872.411)
. m
WL +570.32
L (+1,869.9f1)
T N — C
] =
A B | |
e jf
I
|
¥
TO WASTE
" To WASTE WATER WATER BASIN
7 BASIN Bt
FLOCCULATION AND
SEDIMENTAT |ON BASIN a
RAPID SAND FILTER
[y b +567.22M
o | ¢
-
y TO RIVER
T————| WASTE

WATER BASIN

g t570.22M

A AN

HWL +567.22M
(+1,859.7¢1)

+567.22M

=\

LWL t5p329M
(+,846 671)

L PU

CLEAR WATER
RESERVOIR

TRP

A
Rva

p—

i

NSM| SS|ON
MP STATION

TO SERVICE
RESERVOIR

f=

THE ISLAMIC REPUBLIC OF PAKISTAN
CAPITAL DEVELOPMENT AUTHORITY

THE CONDUCTION OF WATER
FROM KHANPUR TQ ISL AMABAD/RANALPINGI

HYDRAULIC - PROFILE OF
GOLRA WATER TREATMENT PLANT

DATE

b——

DWG.NC 18

JAPAN [HTERNATIONAL COOPERATION AGENCY




=
o0 G0EE =
T 080 ocel 050 OER 50 [ o
il 5
T S R
lllllll Ialia||ll|!.|i..11|||||||||11||||||||llllllllllL Yo
Hilli ik N
1 | u*
. “ I il ! 2
A i I 3
Ll 3 _
fiihy . 1
IS it J
| _~ T T f 'd.ﬂ
| Iy _L ! i
|1 il T | O
i (| |
Mot 1l e
\ “ “ i __w _
// | | m W 1l _
b E {
f]lt = )l |
il 2 1 _
by | _ m | _ 4 |
i _ ; gz | | |
1 e _
1 _“ _“ ro_%nn _“_ i
; : AR I |
M LEld )i |
L1l it !
== = T == T3
. piii N | g
| ﬂ i w I i
b1 A |
Lol ] |1 |
I | 1 |
N 11
/ il = Ik
\ g _ =+ &
il 1 : ey ] &z
= Hid o= 2 )1 B = # 25
cafl 11 e - | = =i |
ik | _P
il " j
| ! f | i
_“. _ |
i |
i
i |
Bl | .
I i &
| —=5
I o
“ o
{ w.m_
! o
| g
| Nt
! N
“ 5
]
_ N
|
“ 2
_ —g
1 [=1i=]
; Q
| Zﬁ !
f [
| _ rw_m
- oS
i 1BEs
| = |
) " O
e TP R ‘, %
A A o)
- | |
| & L
bR .
: ‘_ A8 @
& b g =
: ] o o
siml z
R =
-l;illllli.,l_.l._ : o { =
‘O5T [060
| _
4 ] “_ i m_ m ! __ .
o _h ! “ | | | ; |
|| os0 iSro isro lisro 4610 llgro st |sro 1sro |
o053 ovE T 05% o5 0G6% . 0S% 05€ ' O6% 0sf - OvE 050

. OBXL

62

WL +571.07™

=) >
= z &
Srlo3| e 2%
2z E| z 3
- A o
X Sl gl © =
< Ilw ~ — =] <
s ] = = o
Dlag % L = LW
L d|F D o= 9 5
< M 5 M =1
O kl% F MLLA “
- Z S & M =
~ W o 4
BMN' 3 i
TEIQ 5 = o
_ SN W g E e g
! [eT <] HEMR UMT =
| , caldg w5
&Z'G 090 MDMN - u
W £ o o4 Zz =
LM x w =
@ 4 [Sa]
! CEE 2 22 w3
| == 8l x 8%l %
= - O = | 81 =
E
o
[
)
o
R
L
wd
<t
o
[
OI_
=
3y
<<
-
=
e
o
..V_f__ m
i
\\ M
o
Ll
W
086 Q9C
I~ ’ =
M e
T -
. Q
Ll
w
joge | oo
o
o
B =2
G0
G118
_ hl | o
R
Ty |l3
R IR
T {1
RIRE
=1l
o ) [t:)
09'0 =}
oSy O¥'E C90
Z
w2
<
o
=
3
-
’ =2
© 2
]
. (@
~
L

MIXING [WELL

—




[ a m 2z
w z L Q
z, | M _[:m
= Z 2 _mPuc
mwmm g8
bl b = o a o
PU__MDB o X
< |E < — z
J w ! = = (=]
” cgfp 3 2 2
s2:2 S 5
Ov L mwmﬂ & z
ERITREE EIER- .
NOILI3S 5 s82g g
cm.oono 3 w..._mm m mmu
GRS ey 2 — mmmw g & 5]
_ & X o Pvan
— oC ol i ﬁ m 1.0.46, %M e
jmoom.o : — m ; 2 _4, [
o9 ; B ] Qidvy |
avLl Dﬂ gNYe } =
D s 821713 _uk__ 2
— ﬁ - L : _ ﬁ
w | ﬁu SEe)
, ni._\.. .._nr (@] 9
_, _..|..~,W|L:LV|H Qo'sl % f
m 240 | -
| n NOILVY [s] 4
. 3}. . 00 - DTW. | a
. - 050 e -~ o 3
. M ——— - [a S 1
j A jemm.onm+ | =H2| lllll _ Go, P °
M e 008 o T = ,P a5
= | === ] T3
SCEacs S i =T —
” - ;;lnnuu__hﬂ_, 4:&%&%“& IBEx |
llllll - — W gt —-———= I _ :
||||||||| = - fﬁwﬂnsfﬂvnhunn;q._t _ ?m |
lllll ”Jﬂ:.ll.nwf._- __l...........HHI ]l.”lu....ll”lp ]
=== T ﬁx\iﬁu#-ﬂn-- R Ll :
aystemp— e w L__,..I|E.|-u..| —— i e —— A 1 : m : - By i
= ;rHHﬂHm|£H ulLrnﬂuhwlunMﬂvu!Jﬂ i | ! & [ ! |
" ulJHnHwﬁJ; T :IMWHHH:umnnuﬁw-l ;w lyhﬂ | w | = | “ o
== ._F_.m...v.,.l..l....”ﬂ bt i N L$
Tl &I:HHNIJIHHHHI ‘ _fﬁﬂgﬂ ¥ L _ #. i i |
| s R (. T L =g
! _:;,un.,,l,, _ m f _ _ i A ——~y AR
“ "_uu. A ‘ _ & i “ ﬁ 1 _M..wl...:u_ ! 7 _lI||II|lI ! I !
| 14 | : ! | il Il“mﬂ..li ﬁ_ |.||.||.I|I..|, 4 _ i TN i o -
Iy ﬁ | Ly L. ! mipinalyon ’ ‘ [ § bl
! . . 4 ! I { o e [ S— i _ _.ll.l.Hll ﬁ ; 4 u | T ,
I i ! g __lll.ll.l__. |t [ i | . % ._ | 7
o _ L | T | L ¥ | |
T U e [T I
! ¥ | ol 1t | LJHHJ_ It -_|qu||Jm : w | il oo “
o Tl | et | et 2 T R 3 | =
o | _Huunﬁ_ W | FETE | ¥ 5t | | :L__ | I
“ Hmfnmnhﬂﬂul 4 bl ar I Loyl N il E | fHWHHﬁ “ | z
| f | | T “_r-i L 3 S -
T i ST L
-1 L Iy mzdbo i e | _ ik ﬂ o @
ﬁ | i _ - _PHH.I.IIWMIVI I | _. Um_ m A ! \ !
gt o _ ! ‘ :ﬂ t & h : M _,A _ : ,...J.WT m
| F1va W ‘ o 03 | 2000 = = ﬂm.ﬂ
i il 2l (i meLh 1 L_rnwuﬂ Ll I 1. g ||
| : : 7 _ _ ..ll.iln.ull,|ll|w !h_ i B V|MU||;I...J.I| | __ t W T . | _ i _—___ “ z _
_ H | b ' thJ7m|__ | _ [ il ! =
h ¥ I T , e 1] = 3 L i [ L|HHJ_ | i
! ?.IIHIJ T T 0o “ m“ 1 & i [ N * m ﬁ _Iil.ll;,.u..ﬁ U o | :
| | | || L L i t 5 _w-:rLN i Llnnnw|m H i M wﬁy |
ﬁ itedpivis ; msdelpvtompen - . :
“ il _, ol L _u ar.nllih.l..“ __.M —oromm f _f ; _ _“ “LO%..
_ : . | _nnllh.]_ r- 1 ! s - % 4 i i | ! I@. I
! _f \ T m :ls..l i _“ Wﬁ _ ﬁ ! ! _ i 0 M...,
4 i i L i
=S ' " i J i | - i
R =l Bl i
gUHINIT e | D i,
Lo Bl —=oooo T _ - ¥ _ . Lo | ) T
f “ﬁr ‘ ——T== _ ‘ ; _ _ h :l : : : : _ | % ol h I|H||,__ _ w ,
Lo === _ i | _ i R A|||:n,i|]~ | e
o . : 1 i Ll I ¥ iw_.--un#“ L ST ik 1. |
T i e IS
i ey T _mri““ m—= K ﬂrl..H..H'J: } m : : N _ i “ | ® I n
I L i Tl I n_m,__ <pr |
i B! : i | L : m
| LF = Ry i I § i L T ]
_..ﬁ\TL.l_ _ﬂ ! : o1 \ L_ P i ) ..IL_ - _ _ T Iy N | ‘
! J { i = ] ! |FTHHIJ_ w _ il 1 2 L
} ‘ - ! | H t [ w
_ ;% ‘, ; _ : .Illl!...i.lJi L Lrnllnllt.J__H. : : m i # o T M:IIO.M. “ H
o i F..HMNNJ | ﬁ..”wnJ___q § = ;ﬁ I | :r _W. K._.“ __[mH B
P TIZIZIT “, ‘ ol T y o H i . Il AL e A {
:.HI.._ ﬁ : i \ * I ¥ ! __ S HI" _ o e —am —
“ _Wﬂ# m _ | g F b “_ ¥ “f - m N M...HWH, 11111 L_ mw
f _: 1 _ \ Ll : _“ .__._|:sHﬂ”_qﬂuaa m“ T—— m 550°
I _“ g | b == ¥ urlun. lllll o6 |
i (1T In e
duf w _.$ | m | ‘__ i T
iy e ===
1 L i ____ e —— .
) el
_ S ﬁ i
e [ 00
M Mlh.l.|| ||||||||| O*m_m-
| o
! _
oo CEEY
_M ;
ove Coeo




o >
= S
v~v NOILJ3S - I _|%
= m o <
0w o z
Y
g = =t
oz xi o %
=] a = a > [e] <
1= -~ o o>lg < o z|
— H TTECC J...}JI.%. - N T (=] W aj=x &L Lt o o
— prm—— 5123 & | g8
( i [ N m | o HlE = - g
- A e _ 2%z ? | E:
B —
———e 22436 + . o = i g ileol & | 3
. = N _ i o ° e g
- = p ey~ B} WS g g =
* I o $8/2¢2 o
: o [ : < 4| x _|.|L, z
i 1] B & - =
i 2 | 3 B < .o«
GS' 0 - = % ul wil Z
00 G% = G0F © O EAPHTM - =1 &
: T 2| © 210%
05 0 - ol & =20 3
I P
o= e ——
| Tt T T LT
] e =
pem—_— il__ I I oo of
&«I| 1 i 1" il I o w3 £
f i a 4 FL. i 0_ o
Voo © ekl el R - S — SRR _,
1@ i “el =y riEg .MLI. Fe Trem ey o !
_ “r Lo Hilguth gt PR ety S
| f oo 0 2
I " .
i o
I " it §
Ak - . 3l = ]
; N _lw.]." g, i - 2 ! v o4
Ty 5L el Ae [y | Fooa [ -
] & 1A Ca RELiE 1571 e .
Aar Lo=d Ldkd bt RN _PM_‘E“ > |
| T ) 4 Lo b i W
f 1- N 1y '
' I 1" i 1 i I < I
{ == = it £} n g e
el . rie 1
i 25 it LR Tanl Men L _ w @ r
- [ ...\L_ 1A H,Tmaia [MotE s B0 i
-+ - ! E
| 5 & £t I ‘
H 18 |
i 4 [
! aepyn r==- 4\ M_ |
[N = —- I
| i VD PR @ et o e !
Wi ) T
el T | = 1 K= ¥ 1] |
| S S s B B _
h ST -=- [yt =
m __ m L | 0
_r oo iy w “_ | 2
_———— - r~== P L
sI==T= ALY — 4Bl rael e oo == o |
= - == —— - - = "
! MMHM.Lﬂ TTT TogT lll._...w..uuuwsiil-h e LB Dy — __.-.m MJ | o
| e Lopd - w T T CTRET T TRH ! o &
| : ¢ T _ 58
} : [ b M
H r=-1 re- ! g " ! @ <
= Fent iy rake —— H _ L
| sled 15T BT 5L gy oy} === _LTJ ! o al
| [ B} Piteialtt e IRV S th e Cnp - 1 =
“ - birs LR < L Rl (30 Ris
§ w - —d el Bd |
M -~ b ud
| I a _" 1
i __.H.H._lm "ulwld i ﬁ..“__.J T _
b4 hyien | - A - P
_ | (BT 15 TRe fren ] resl e F1Ee - ﬂ
-t Lo = IR T el [Nt 1R 1 labwing |
! i G el el (i i3t 138 TR !
i o - ; o4
| i f N
“ E i : i I
o T 1 m i |
! el <L e r=- + i
H e gt ; 185 Tra ey Ceea) paea pm e !
S Lana [ | ke Hetl (A ] nQ it
" [ " o | 1 e }AkASE IR =L i
{ ¥ - Lo e i L] |l L =t
- f i S *
] 1
! ! L 1t !
==
rara - " !
o 1 1A L rom -
i N | B8 il frenl 15 raRl r==1 ———— - |
gk = st il L P ad) pal a7 et !
o i ! AR I T B B
ml 1) 1 , ! - | !
Hi M_ -..I(_ “_ ! 1 I IW
g - - it i i ! g
|||||||| e e o 1 N ®© i
|||||||||| B e
—— e - — — —_——— —— 4 R
N aaaaaaa A _ @5l
« ¥ uni
M- W X OB OKE OB R OK
\ .
— P e
; . 8-8 NOILO35
¢ 1] | J.MY
- ;
bz el or =
_ I 22 €95 F]] AT 8 Sy A N L N 2
. . .
. !
_ 22 296G [ {TMH
[ = = —3 K
i . —~ ~ o ~
77 > 7 —
d




H/B% 08

HOLYNIZO™HD

A

WILSAS 334 NOILYNIFOTHO

H/ 6 0S!
HCLVNIHOTHD

A r p e —

LAk

3NIHOTHO —180d C4

-

1-(‘\_.__fx
Y

INIHOTHD ~38d CL

SLINAZ ¥ MMZ'Z X U/ i008
- @dNAd ¥34SNVEL WNTVY

W3ISAS G334 WAV

SLINNZ * Mg'e
X W/ 00S dNNd

SLINNZ X MG B X
Ui/ Ol ¥3MOTB.
¥V ONIEHILE

HIISNVHL WAV

1 lewnviyyuoos

z =} e
<= = £
=l T o= o | E
L [ — N <
xSI5E K E
SEi2E ¢ o1 k&
" M T € »n z| =
«@ T8 M =z % &
okl @ Zl o 212
] - o
asine = pis
wIlDpo|l & = -
NI
= i wm T 9 o
=0 ar e < >
Salwg| ¢ S =
@ _AlH W = > | W] %
H/6%002 I N BRI
— .
HOLYHOdVYAS I m 2| a3
N
\l.l]l\{ni[!...bl).
. - 010101 0]
Glolon
0 HIAINIYANOD ~NOL
“ ;
P 1D
b
_, IOS
A WHO4LVd
N
HILvM 03Zi¥NSs3dd
5 | R SLINA® X
MMZZ X UL WCT X By O |
diNd M3ISNVHL WAV ) mwwﬂwmjm
a3
SLINNE ¥ MNG'3I —_—— m_A ONIMYILS
¥ urtw /0 H3Mona L . - -
& . P
HIV ONINYILS _ 7N E;\, _ w _@ rmﬂ _,m\,
b r
_ r...l.na,\ _.l... |
| | y
T ey |
e ?33_ _
_ TJ_ _:
@ _J._I‘ : ~
| - 1L_ |
ﬂ L
P SNV
_ MNVL NOILNTIQ EDJ<
1
A:ill.ll:l![tell(l!ll!.lluh

Y

MNVL 3OVHOLS
Oi LN10S WRTY
SSN—
TT3M ONIXIN OL TS
|}
SEEW A0 Ny b | S3IEW Mo
oy hm I
R Rk o
Cymm e——d 1 ST
INIXIN OL < ~—m — = ] |
.hl - T T
P P dNVLY %ub _ A,
Lo ! fo ¥NVL i M
o P QaLYAIT3 ‘
_llum..:. _llxm‘i_ m
b e e

bt 2SVHA

| 3svHd

e m———

i H
I,

]




CONTROL ROOM
INSTRUMENTATION PANEL.

® 9 o¢ 0000 O OOEE OO O
| | ! | | | T
; S B

! | === II‘—~-{ I I ' | I“ BT I I
S ! R T T T A R N s A N
I o | o R
| | | - oy g I R
| - | l A B
| | o | I e N
i ! = o e I R
| | I | I to f I L [ [
! | | | N N | | | | o o
| i I ! ! by o N

; I I CONSOLE E : ! I : I|

I

; | } i i ! % ELEVATED : I
| | | PN

. bt
LJ;I CE N | [

. M YR I
L@_ !

|
|
T T |
I ‘ ,
oRE } [ ]I I 11 TANK | I SLAMABAD HIGH ZONE
| cHLORINE _
é | I ALUM ’I i | ! ' : : } GOLRA- | | }
| e - | #] 1 L0 | SERVICERESERVOIR I
) 7 couTROL. 2\ —x] | e | 2
-' L e (e
. U
é | I I -G %
RECEIVING e r /////// é LIFT PUMP
WELL SEDIMENTATION I A Q ISLAMABAD
BASIN | (akt, LOW ZONE

TRANSMISSION

I
I
|
I
I
|
|
I
|
I
I
I
I
i
|-
X6ll} hé'

ist PHASE X 4 :
A i DRAIN Zra ¢ X2 &X FILTER PUMP (HIGH) SOLRA -2
Q d X -
SYSTEM > 2 st PHASE X 20 i SERVICE RESERVOIR
2nd +  x10 CLEAR WATER
TO DRAIN - 3rg &+ x10 RESERVOIR TRANSMISSION
SYSTEM PUMP {LOW)

R x6(1} :
' : L : RAWALPINDI

{H-1l SERVICE RESERVOIR)

THE ISLAMIC REPUBLIC OF PAKISTAN
CAPITAL DEVELOPMENT -AUTHORITY

THE CONDUCTION OF WATER
FROM KHANPUR TO 1SLAMABAD /RAWALPINDI

INSTRUMENTATION DIAGRAM

DATE DWG.NQ 23

U

JAPAN INTERNATIONAL COOPEﬂAfION AGENCY
A




—

T L]
[FI717 711
[T I T[]
R

|

NORTH ELEVATION | SOUTH_ELEVATION

= m‘::: = = = === = — = = =-o —if S - e d ]
1-rq ==1 = i —1 == == == = == == = = e g — == =
i = =2 == = == == == == == -—1 =5 - U — ] - -
- L - — - = == == = s < F=— == N —
et = =g . == = = = = = ] I—{ = — = =
- ! S G W = == = — == F==d = = = S = b=
== == S =4 b= == = = Lt = S gy T, M . L]
ol [y O o = L SN . = = | o] e ! = -

WEST (EAST) ELEVATION

THE ISLAMIC REPUBLIC OF PAKISTAN
CAPITAL DEVELOPMENT AUTHORITY

THE CONDUCTION OF WATER
JFROM KHANPUR TC ISLAMABAD/RAWALPINDI

SCALE 1200 ' PUMPING STATION
0 5 tOm ELEVATION

e

DATE OWG.NO | 24

JAPAH IMTERNATIOHAL C_OOPERAT[ON AGENCY




h"_'-_'_—"“‘_——-—-_._,_., ) .
500 45.00 .
—_- 35.00 5.00
L 500 4 ¥ R ¥ % 5.00
=k =} T i i n i
i - 1| 1 I i
| E*§8 . HHDN]
I '%d‘ .
; E:E ; 1[|MMachine Hatch
gl E@@/ 100x 2004
P2 e )
'_,Eg i 8
e ol | :
| . 1 {} - jPH_)‘
|
| ESBTa0
i s
l
"
1
onfTFTHE U h do b d . N | g
-4; | J &+ = HH =+ e . Q@
I }
]i RY -
(1
i
[} contimol |
EL'L g P! & niol Pone 8
1 -8 I - y ﬂ
53 i
I i O
o | | S
L& ! 0
88 i @
= ‘
E{:—_jg S i i ELLL —7h | - —it T ’ﬁ“ﬁfl‘
N LS Ll-r l-l-' ‘-!-' i—l—' ‘I-[-' Ly 1]
GROUND FLOOR
SCALE 1:200
0 5m [jom
E 1 . -

THE 1SLAMIC REPUBLIC OF PAKISTAN
CAPITAL DEVELOFMENT AUTHORITY

THE CONDUCTION OF WATER
FROM KHANPUR. TO ISLAMABAD/RAWALPIND

PUMPING STATION
GROUND FLOOR PLAN

- —

DATE

DWG.NO

25

JAPAN INTERNATIONAL COOPERATION AGENCY

—




z W m
. & 1008 e Z 90y
1002T00¢e 00ee . OONJ o |52 RW M o m
m “00%! T O0g 0l sl F z
I oot} 5T %5 %S HoHh 5555 24 2B
il o oo5E 28 8
| % diee | g o= 22133 S .
2 e T 5 glll EE5Z o | 3
| g & il 1oflEs 28| |3
gl gl 57 S|l [2EeE 28] |E
= o O e = z < 5 ML%MPS. =
@+ W m =2 m - ——— m m ) c|u_.nm — X W <I w | =
m - W " £ 1pag YoLms S ' =% 3 Sis
) m / i oY m m FE W
©s 175 @ M - ] % tH
{ ‘_,Q — mal ! ] 3 ._| I c
o — . ...r||qr|_l.l - T MW O-
e e b, ; e x = o
fen RELET 3 75 1| |9
S NI R © IEERER:
b T G ﬁ.-muﬂ E ol | I 8 sl ~ S
_ 5 ot [ Sak -
= B 17 MWE = _“kmm* T = = o L = MmO
O = B . 2 M B i
S RIEE aoes SSILL . [T W __ i gde Ly
AHiE < R HIE R
9 5 __ _% - [EAD T . w m &R
= 0L TR TR ([ - &
| o+ )
m. m £ T.mm.: . _ M. - nalh ._m L o
P b | H — mu — 143 o g
T | & 17 o
C |lt) “_ _m .....J.NJ\qld_l “]kfillh |_
- AN _ IR R a2 ail!
q = NN | . @ -
< Y __.mm._m i - . T m
ol O 1 __ “w = - g1 =
905 1S : o | F T S
%3.mﬁ,_alr = = : “w - a..nlu.gr =
Ot & Ol A | e £
Mmm E %.4 H __.mw;_" m W ”.WX
o= I e ol : o B~
@ o 28
7 N o T 1 : N . |
@ B8 11 1an o= @
r { i o ) = M“ _~. & ) ] L
= u._ : : E_uﬂlm._ — — by _" |- ! o
Ty, Y, | ——— ) . .
—~ . _W b mm ~|_
S % r :.mm,: QS |
0 3 -
" Y o ¢ je
‘m e Fi [ S .N
| usl
: die ! 7 ! 2
= o = T Tssll = =
. mult) .
8 2 £ L ,,_F_ e X : =3 p=
195 = HERIE: BRI =8 2
e S ER AT = TR = £ T
e N Lol gy | silL & B
N 5 = _ .
“ | = e B -
. | | S e | et
— i llll-_ —h'll-'-
- SRS |
o , | / - “ - - : =
9 - o001 oeT 056 BN o571 000!
. | [
< bl U
m N (ve:T: BN Vet
; S8
i TR | ) |
| R S S - )
h — i e Ve
i I = T W L ]
m,, [ S ——— A )
w RS L_
| ] ﬁ.m gﬂuﬁ
% < bl _ |
) |
2 INEREN
=ttt -
T
| dtA AL
[ _ Koo bl
PTG
e B I O O I
B IS T
- 110AJ958Y  J3iDM, JD3{)




_.,,wu___f_l_Q.QQ e L 4500 - -
e . 500 3500 5,00

1 : ' ' - .
- = . , , _ I T

d
| i : o : & ;: i H = : Qo
HWL 56720 w
IR T === .
e S GLy56720 © 56740 |l vOBLI0.
AT == 1 i ERARS TR - - (f=z 12 Z "
| T i = | | T §
| ¥ X 1 =568530 4 - v 565.50 2 56550 o
I - . | 13 !
H[_WL563_203 | oy & | 2600 500 0
'_\A_IJY_——ES—L_T'- i | I ; 256300 . . P A AN v563.30
==y [ 1 ' E { NO.2 PUMP) (NO3 PU’MP) (NO4 PUMP) i
I i gt g R e E 3
A4 — DN 56020 - 56030 %ﬁf %ﬁ = s N
; I l'r U I/\[h _______ B M B W — — - | ¥ -
sl T - oot [ el S S Bt R 50030,
Crmr==ssoass == < : _ &
| : A | B
Clear Water Reservoir 300_| 3.40T:.8Q 340 _|180|, 340_[200{, 400 400 400 400 | |
1 LONGI -
Distribution Main TUDINAL SECTION (A-A)
to GOLRA- 2 10, 00 . 26.00 _ 10.00 o ST .
e —— - P Distribution Main
( Islamabad Low Zong) - 13.00 13.00 ‘to GOLRA—|
_ K ( Islamabad High Zone)
- F - ra . I

# 350 Hond Operated Sivice Vaive
¢ 300x #2200 Doublz Suction Voluk Pump

_ o TNO- 1)
@200 Super Sonic Flow - 2300 Hand Oparaed Sice Valve $200-Loose Flange 9
Meter ~ #30Motor Operated Sluice Valve # 350 Chock Val w0,
. . ” : ve _
#8000 Ex jﬂgfL ML' # 350Motor Operated :
Joint | $200 Loose Flange ofo Valve = D6740) GL o 56720
- AR #300x 200 Double_Sucti #350Hand Operated -
\ \(éj ) Volute Punp (NOZ) - Shicelohe i - ! —y o 56540
» 56530 Q(; """ I ] 1 —1H Hand Oparated flgt M | = i S It
""" l I i ) alve )
=] S ; ~—4"553m £ro & 700 Super Sonic Fiow M
o s _ L= uper Sonic Fiow Mefer
: : 0. 20
lall vl \ \ 2 700 Expansion_Joint
560,76 g wd 3 \ A\ 560.1| : THE ISLAMIC REPUBLIC OF PAKISTAN
Ol 560.26 hd £ R el st CAPITAL DEVELOPMENT AUTHORITY
| e T L/ 56950 X
3 — . AWATSY Wia e e O ¢559.20 THE CONDUCTION OF WATER
. FROM KHANPUR TO 1SLAMABAD/ RAWALPIND!
| PUMPING STATION
4300 _|200| 320 | 300,230/ 410 SCALE 1:200 LONGITUDINAL AND CROSS SECTION
' g 00| - 940 16 : . m m : s
gl 950 Qe - - 9 Q 0 _i;O DATE DWG. NO| 27
C R O S S SECT’O N ( B - 8 ) JAPAN ENTERNATIONAL CGOOPERATION AGENCY




DIMENSION OF PUMPS

L2, 26.00 200
. 13.00 13,00
£450Motor Operated Sluice Valve
: 450 Cha
_ i "TM lve _ 2450 Hund Operated Sluice Valve
RIS - $400 Loose Fl.ange B450xg400 Double Suction 2167401 GL 86720
565,50 I $450 x #400Double Suction \ Vomte Pump {NO.4 ) -
= . —— Volutg Pump{NO.47 #400Looss Flange < 565.50
. o\ F‘450H03d Opem‘:gd . £450Check Voive
Ql -
o _ L : v56300
# 500 Moto t
Slu;rcgli\)/%rlq eed ' ~Hl | g 96030 55020 Motor Qperated Sulce
v .
Yotsoars]l | g, LI . Vaive
QI LER S EREES R E d v 860175
[(5. B‘ = o | - Ay 1 v 559.20
270 1230] 380 3.00 6.40
$.50) 950 2 200 9.490 1.6Q)
400 26.00 1400
13.00 1300 _
¢4m’:ﬁ:578r ((;)rp:cr;{nt;:wgqluice valve £450 Hand Operated - 2600 Expansion Joint
i T : 2 Suluice Valve L EE740 / 6L 567 20
- S ?;?;)Lozszsglﬂnq:l i M??fopg,ﬁ{)umble&mlon\mlum Pump «*y& '
. X Double 1011 .
256550 | gl - liste Pump (NO3) # 30 Loxe Flonge i B . 56550
'\ #450 Hand Operated T
o) 26 600 : v 563.00 %.
N edpansion 5 -0
0 Join vﬁsﬁ \ '
2 | :
(A g ; - | ¢ 560.14
560,24 a M M= 256014
N ﬁ : L] ¥ Eﬁﬁrﬁ‘ (B [[}= 25850 i | 550 20
& B H . 2T &
| 370 230 350 ] 300 230[ 4.0
160 950 001,200 . 240 K

F’UMP NO. | NO. 2 .
Islamabad High Zone |Islamabad Low Zone
Horizontal Shaft
TYPE - Double Suction B
Volute PUmp
BORE #$300™% 200" | # 300x #200
CAPACITY 14.32 MYmin 9.22
TOTAL HEAD 117.5 m 68 .0
REVOLUTION | 460 min’! 1460
MOTOROUTPUT| 400KW (4P) 150 KW(4P)
UNITS 6 6
PUMP NO. 3 NO. 4
T.P Surface Wash | T.P Back Wash
Horizontal Shaft
TYPE Double Suction ———
Volute Pump
BORE 3450"x 2350 | # 450 x #6400
CAPACITY 25.0 ™min 23 .3
TOTAL HEAD 20.0 m 15.0
REVOLUTION g0 min! 990
MOTOR OUTPUT! 132kW(6P) 90KW(6P)
UNITS 4 3

_SECTION C=C

SCALE 1: 200

S

iom
¥

THE I1SLAMIC REPUBLIC OF PAKISTAN
CAPITAL DEVELOPMENT ~AUTHORITY

THE CONDUCTION OF WATER
FROM KHANPUR TO ISLAMABAD/RAWAL PINDE

PUMPING STATION
CROSS SECTION

DATE

DWG. NO

28

JAPAN INTERNATIONAL COOPERATION AGENCY




INLET PIPE 2

NO. 15

PLANNING GROUND ELEVATION™ —————}—— |
, 2075—___ |

e ([

700x2 .

 GOLRA-—I

GENERAL PLAN

—

DIMENSION OF RESERVOIR (GOLRA-1)

STRUCTURE
EFFECTIVE CAPACITY
HIGH WATER LEVEL

LOW WATER LEVEL
MAXIMUM [NFLOW DISCHARGE
MAXIMUM OUTFLOW DISCHARGE
PLANNING GROUND ELEVATION
SERVICE AREA

PRESTRESED CONCRETE TANK
V =13,000cu.m x 2UNIT

HWL 6 73.0™ (2,207F 1)

LWL 663.0™ {2,174F1)

QMAX = 1. 193cum /sec

QMAX =1. 789 cum /sec
EL6634M™(2175Ft)
ISLAMABAD HIGH ZONE

Nl T

SERVICE RESERVOIR

2050 -\

SCALE 1. 1000

O 0o 20 30 40 50T
| I WY ST PR | |

2025

THE iSLAMIC REPUBLIC OF PAKISTAN
CAPITAL DEVELOPMENT AUTHORITY

—

THE CONDUCTION OF WATER

- IFROM KHANPUR TO ISLAMABAD/ RAWAL FINDI

SERVICE RESERVOIR GOLRA-I
GENERAL PLAN

DATE DWG NO 29

JAPAN {NTERHNATIONAL COQPERATION AGENCY




Spiral Slairs |

Ladder.

55.00

SECTION. PIPE _PLAN

_PLAN_

PIPE PLAN

_SECTION
THE ISLAMICI REPUBLIC OF PAKISTAN
WCAPI_TAL DEVELOPMENT AUTHORITY
THE CONOUCFION OF WATER |
FROM KHANPUR TO ISt AMABAD /RAWALPINDE
SCALE 1:400 GOLRA-1 SERVICE RESERVOIRY
0 |om 20m PLAN
[ — t
DATE | - lows. No| 30

JAPAN INTERNATIONAL CCOPERATION AGENCY




	CHAPTER VI. PROJECT JUSTIFICATION
	6.4. Project Justification
	6.4.2. Financial Justification


	CHAPTER VII. CONCLUSIONS AND RECOMMENDATION
	7.1. Conclusion
	7.2. Recommendations

	DRAWINGS

