C,l.4., ETxisting Water Supply Systems

{1) Water Production Facilities

a. ‘Transition of Water Production

~ Islamabad

There are three kind of water production facilities to

water supply for Islamabad proper area, namely reservelr

dam, head works and tube wells.

The average daily water

production and its capacity as of 1986 are 200,800 cmd
(44.2 MGD) and 225 100 cmd {49.6 MGD) respectively, as

'-shown in 1able C 1- 24.

Table C-1-24. Daily Water Production in 1986

MLD (MGD)).

of the future expansion.

H.W.: Head Worké

C-71

(Uﬁiﬁ:
_ :_Avetagelbaily Production
Name of Source Production Capacity
Simly—Filtration Plant 95,0 (20.9) 109.1 (24.0)
Kurang H.W. - 11.3 ( 2. 5)1
Shahdara H.W. 3.3 € 0.7) 11.3 ( 2.5)
Nurpur H.W.. 3.2 ¢ 0.7) 3.2 ( 0.7)
 Saidpur H.W. 3.6 (.0.8) 3.6 ( 0.8)
Golf Course H.W. (New) 12,3 ( 2.7) 12.3 ( 2.7)
Golf Course H.W. (0Old) 16,0 ¢ 2.2) 10.0 ( 2.2)
G-10 H.W. 9.1 ( 2.0 11.3 ( 2.5)
Tuble Wells in National Park Area  34.0 ( 7.5) 34,0 ( 7.5)
Tube Wells in Sectoral Area 30.3 ( 6.7) 30,3 { 6.7)
Total: 200.8 (44.2) 225.1 (49.6)
Source: CDA
Note: 1/: WNot in operation since 1983 for the preparation

/



Water production in Islamabad Proper Area at present and in

past eleven years 1ls shown in Table C-1-25 and Figure C~1-7,

respectively.

Year

Table C-1-25,

Annual Water Production

Production in Islamabad

{cum)

Simly Dam Tube Wells

Head Works

Total

Annual and Average Daily Water

Average Daily
Production

1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

5,296,700
5,447,715
5,964,595

5,270,720

8,006,635
11,991,980
13,190,905
15,775,760

" 18,268,250

23,634,520
34,701,030

Source:

Cha

8,089,215
8,958,950
8,801,065

9,400,755

12,114,190
16,032,380
17,115,735
17,072,965

17,902,885

21,500,155
23,465,715

13,084,390
13,253,695
13,366,670

13,872,950

14,499,165

16,391,830

16,527,420
16,788,135
16,735,355

16,087,890

15,137,850
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26,470,305
27,660,360
28,132,330
28,544,425
34,619,990
44,416,190
86,834,060
49,636,860
52,906,490
61,222,565
73,304,595

(cmd)

72,323
75,781
77,075
78,204
94,590
121,688
128,312
135,991
144,553
167,733

200,834 .

(mgd)

(15.91)
(16.67)
(16.95)
(17.20)
(20.81)
(26.77)
(28.23)
(29.92) .
(31.80)
(36.90)
(44.18)
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- Rawalpindi

There are two kind of water production facilitiles to water
supply for Rawalpindl urban area.‘namely reservoir dam and

tube wells.

The average dally water production and its capacity as of
1986 are 178,300 cmd (39.2 MGD) and 192,200 cmd (42.2 MGD)
respectively, as shown in Table C-1--26.

Table C~1-26. Daily Water Production in 1986
(Rawalpindi Urban)

(Unit: MLD (MGD))

_ Avgrage ' Production

Name of Source . Daily Produci:ion Capacity
Rawal Lake Filtration Plant 81.7 (18.0) -  95.6 (21.0)
Sohan Camp Tube Wells 11.3 ( 2.5) 11.3 ( 2.5)
PHED Tube Wells 17.8 { 3.9) 17.8 ( 3.9)
RMC Tube Wells ' 47.1 (10.4) 67.1 (10.4)
'CB Tube Wells o 19,3 ( 4.2) 19.3 ( 4.2)
MES (Army) Tube Wells 1.1 (0.2) 1.1 ( 0.2)
Total: 178.3 (39.2)  192.2 (45.2)

Scurce: PHED, RMC AND MES

Water production in Rawalpindi urban area at present and

in past eleven years is shown in Table C-1-27.

C-75



(zz-6%) 00€°8LT
CANRD! 9¢T 0LT
(ve-5¢) 011991
{1y ¢¢) 006° 18T
(ze-6z) EETARN S
(0c-82) Sop 0T
{96°873 9%9 18T
{gg-s2) L8EISTT
{16°¢2) $OL 80T
(16752} $0L°801
(sy-zz) R€0°Z0T
(p8uw) (pw2)

UOT1DTIPOLA
ATieQ 228vIaAy

00560759
008°660°29
SEY 96L°09
095 Sy ss
0I€‘Zy9 8y
00Z°0Z9°LYy

09.°781°8Y

012911 2d
0$9°929°6¢
0£9°9.9°6¢
SZ0 9rs LS

TBiCL

0ZE 1LE 8 Sg9°8gL LT
02 TLE"E 0ss‘04L9°ze
SYLLYL'T LV TAN A
09194572 SP8°08L°6T
$92°85¢°C 091°856°21T
$9z°8s¢°2 046°29L°01
STL P9S T SPOETSEOT
$92°85%°¢ SP908Y 01
$9z785¢°¢C 066°ST6°6

§9z2°85¢°¢C 066°S16°6

mmh{qomnm 005988
LINYD 49 M/L OWd AG M/L

SI8°TST P
SL8FTIST v
057°€91°y
SL8°TIST Y
S8°TST
SL8°IST Y
0SZ°¢91 Y
SL8°TST Y
SLBTIST ¥
GL8°18I%Y
009°08g°g

gadd A9 M/L

0L¥ 02862
550°906°1¢
SPLESPO IS
086°9¢5°8Z
0TO LLT 62
080°LFE0E
OvL 98T 18
578°5z1°s¢2
00s70sz ¢z
00S°08Z°¢2
00Z°v1¢°se

ue(q [EMBY

(umo)

UOTIONPOIZ ISIEM

BOAY URQL TPUTABMBY J0I UOTIDNPOI4 181ty ATIBJ 25BvIsAY pUB TBRUUY

LZ-1-D °19eL

S861
5861
PEST
€861
g861
1861
0861
BL61
8461
LL8T
9L6T

IED ]

c-76



Water Treatment.Plant
- Iglamabad .

There are eight treatwment plants including one filtration
plant and seven head works out of which ome plant is now
suspending operation for further expansion of the
facilities. The summary of the treatment plants of
Islamabad is presented-in Table C-1-28 indicating water

sources, production capacltles, year of construction, etc.
- Simly Filtration Plant

The Simly Filtration Plant, located_néar'by the Simly dam,
takes raw water directly from the reservoir through.¢900
mm transmission mains (two lines). The preduction
capacity_ofrtﬁe plant is 24 MGD and the major facilities
are distribution wells, flocculation and sedimentation .
basins, rapid sand f£ilters. The details of -the plant
facilities 1s presented in Table C-1-29, Raw water
quality shows higher wvalues than normal in pH, total
solids, hardness and alkalinity. Such high alkalinity of

water is considered to be caused by the geological

conditibns.as limestone strata of mountains extend behind
the reservoir. According to CDA, turbidity of raw water
ranges 50 to 200 units (JTU). Treated water quality

.obtalned from CDA shows. normal turbidity, odor, colour,

etc., indicating that purification works are carried gut

smoothly and satisfactorily.
- Head Works
Head works take raw water from surface water or river-bed

water of various streams originated from the Margala range

except those at Golf Course Head Works for which raw water
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are taken from tube wells and Rawal Lake. A total
production capacity of the head works at present is 10.1

MGD. Major facilities of the head works are sedimentation

pasins and slow sand filters.

- Rawalpindi

Rawal Leake Filtration Plant is only the treatment plant
of Rawalpindi., The plant, located near by Rawal dam,
takes water from the lake through bpen canal with the
length of about 600 m. The production capacity of the
plant 1s 21 MGD and the major facilities of the plant are
similar to the Simly plant. The details of the facilities
is also presented in Table C-1-29.

As for the current practice of chemical application, solid
Alum and liquid chlorine or bleaching powder are used for
coagulant purpose and for disinfection in every treatment

plant in both cities.

The prices of solid Alum and liquid chlorine in the
project area are Rs. 3,800 to 4,500 per metric ton and
Rs.3,000 to 3,500 per 900 kg, respectively. Those
chemnicals are locally produced within Pakistan and are

available from Karachi and Lahore,

Laboratory is provided in Simly and Rawal Lake filtration
plants, in which raw water and treated:water are analyzed
and thelr data are reglstered. In additfon, CDA has a

laboratory at the sewerage plant in Sector I-9,

C-718
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Item

Table ¢~1-29,

Simly
Filtration Plant

Plant Facilliey

Rawal Lake
Filtration Plant

Capacity
Flocculation time
Sedimentation time
Filtration rate
Coagulan; used
Sterilizing agent
Backwash system
No. of clarifiers
No. of filter beds

Filter Bed area

24 mgd (109,100 m3/d)
20 min

3 hrs

120 m3/m2/d

Alum

Chlorine

Compressed air + water
4 {6 mgd each)

12 units

76 n?

C~-80

21 mgd (95,500 mo/d)
12 min |

1.5 hys

140 m3/m2/d

Alum

Chlorine

Compressed air + water
3 {7 mgd each)

12 units

69 m2



(2) 1Intake, Conduction Main and Service Reservoir

[1IY

i

Intake of Khanpur Reservelr

Tntake facility of water to -be diverted from Khanpur
Reservolr has been constructed at under the right bank
saddle embankment of the Dam. Design diversion capacity
of the intake is approximately 15.6 cu,m/sec with conduit
elevation of 580,11 m (RL 1,902 ft) at the inlet,
Diameter of the conduit is about 2.0 m (6.5 ft) with RCC

structures,
Left Bank Canal - -

The Left Bank Canal_has been cémpleted stretching over 19
km (11.8 miles) as the conduction main of Khanpur Project
between the dam site and near Nicholson Monument, Water
derived from the dam at the irrigation outlet structure
flows through 80 m ldng Main Canal and 65 m long head
regulator into the Left Bank Canal.

The Left Bank Canal was constructe& by WAPDA during years
from 1973 to 1978 to convey Khanpur water for water supply
to both the cities of Islamabad and Rawalpindi, for
industrial water supply to POF (Wah) and PIDC (Tax1la) and
for irrigation to agricultural land extending on the left
bank of the Haro river., Irrigation water is_diverted from
the canai between the polnts 0.0 km and 8.8 km, and the
canal section downword is allocated for municipal and

industrial waters allowing water diversion for PIDC at the

polnt of 15.6 km, Downsiream portions of the canal are

assigned only for water supply.

Design capacity of the canal varies from 12.5 to 7.9

cu.m/sec (440 to 278 cusec). Since the canal passes
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undulating terrain of northwest foot of the Margala range
of hills, many appurtenant gtructures such as tunnels,
syphons and aqueducts are accompained, and the canal is

1ined with concrete block on its all faces for about 80 %

of total length, The majority of canal portions is

situated on the rock foundation with fine limestone and
alternations of limestone and shale or marl., However,
edimentary loam has been found at the limited portiouns
ear the beginning point of the Left Bank Canal, outlet of

the Mohra Muradu Tunnel and inlet of Margala Tunnel,

1t is investigated that the Canal has been designed
employing design procedures prepared for irrigation
purposes, consists of many deep-cut portions without
protection works of side slopes allowing sediment inflows
during heavy rains, and that operation and maintenance

works are laborious,
Conduction Main to Islamabad

Major Conduction Mains Islamabad are briefly explained as

follows:
- Simly Conduction Maln

This is to convey treated water at the Simly Filtration
Plant to the serviece reservoir located in Sectors F-5 and

F-6 of Islamabad, and the major dimensions are as under;

Length : i, = 28.0 km (92,000 ft)

Pipe ' : PRCC with steel core, 200 mm
(36™) Dia; 2 lines

Discharge : Q = 0,632 cu.m/sec (12.0 MGD)
each line
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Elevation

- 8imly Clear Water Res. DWL 629.4 m

(5 M.G,)

Islamabad Service Res,
(7 M.G))

LWL 623.3
HWL 627.9
LWL 621.8
HWL 626.4
LWL 620.3
HWL '618.7
LWL 612.6

1m-

m

m

Two conduction lines of 900 mm diameter

(2,065

(2,045
(2,060
(2,040

(2,055
(2,035

(2,030

(2,010

ft)
ft),
ft)
fe),
ft)
fr)
ft)
ft)

{36'"") have

been completed and at present two lines are being

already

operated, as the second phase of the scheme, to make fully
yield of 24 MGD of Simly dam available,

- Conduction Line from National park Area

Waters produced from tube wells in the National Park Area

are gathered in the Central Sump and then conveyed to the

Rawal Sump by means of punping up. - Water is boosted at

Rawval Sump and sent to the service reservoirs situated at

‘F~5 and north.of F-6.

Length : Central Sump to Rawal Sump,
L=3.7 km (12,000 ft)
Rawal Sump to F~6 Service Reservoir,
L=7.9 km (26,000 ft)

Plpe : PRCC with steel core, Dia. 500 mm (21'") x
2 lines
Capacity 34,000 emd (7.5 MGD)

- Other Conduction Lines

The majority of conduction mains are provided with PRCC
plpes of diameters 450 mm to 225 mm (18" to 9"), with
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d.

exception of 18" mild steel pipe which forms a part of
conduction line from the Golf Course Head Works and G-10

Head Works.
Conduction Maln to Rawalpindi

Water, treated at the Rawal Filtration Plant and from tube
wells in the National Park Area, 1s conveyed to RMC and CB
through RC pipes of 1,350 mm (54") diameter. The
conduction main branches off, before it reaches
distribution block of RMC, in two directions for RMC and

CB, and then water is conveyed through respective lines of

900 mm (36") RC pilpes.
Service Rasgervoir

Service reservoirs are categorized into two types; namely
elevated reservoir and ground reservoir., Elevated
reservoirs are of small scale and those recently
constructed are, mostly, of reinforced concrete, excluding
some of old type which are made of brick masonry or steel.
Although most of service reservoirs in [slamabad are of
gravity flow type providing large capacities, those in
Rawalpindi are of -small capacity and considerable number

of direct pumping distribution systems are found.

Scales and dimenslons of major service reservoirs are as

tabulated below;
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Table C-1-30. Data of Reservolr Tanks

Regervolr Site  Type _Capacity Overflow Elevation Structure

(cum) (MG) {m) (feet)
Islawabad
Existing
F-5 Ground 31,800 i 618.7 2030 ~ RC
F-6 Ground 22,700 5 629.4 2065 RC
B ' ' 627.9 - 2060 RC
. o 626.4 2055 RC
Shahdara Ground 4,500 1 666.,0 2185 RC
Nurpur ' Ground 900 0.2 634.0 2080 RC
North of F-5 . Elevated 4,500 1 676.7 . 2220 RC
Saidpur Ground 4,500 1 621.8 2040 RC
Faisal Mosque = Ground 9,100 2 " 6l4,2 2015 'RC
G-10 . Ground 9,100 2 - RC
Golf Course (New) Ground 6,600 1.45 579.4 1901 RC

Under Comstruction

E-10 Elevated 22,700 5 634.0 2080 RC
" Ground ~ 36,400 8 - 603.5 1980 RC

Rawalpindi (Existing)
509.6 1672 RC

Water Works No.l Elevated 11,370 2.5

Water Works No.2 " 11,370 2.5 509.6 1672 RC
Topi P/S Ground - 11,820 2.6 496.,8. . 1630 RC
National Park Elevated 11,640 4.1 533.1 1749 RC
AMC Center " 2,270 0.5 534.0 1752 RC
 Westridge s . 5,900 1.3 566.0 1857 RC
Misrial " 450 0.1 RC
502 Work Shop " 450 0.1 RC
Phanial " 900 0.2 RC
Source: (DA, PHED, MES : _

Note: RC -~- Reinforced Concrete, P/S ——~ Pumping Station

(3) Water Supply System
Figure C-1-8 show the relative positioné and distribution
aystems of such water worksrfacilities as filtration plant, head

works, conduction main and distribution pipe line.

As outline of the existing water treatment plant in

Islamabad/Rawalpindi is summarized in Table C-1-28, As shown, water
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in Islamsbad is supplied from the Simly Filtration plapt, seven head

works and tube wells to each sector where diastribution pipes are
provided completely. The other hand, the PHED is in charge of bulk
water supply from Rawal Filtration Plant to Water Works No. 1 and
No. 2 where located beside Saidpux Road. The RMC is responsible for
operation and maintenance of water distribution systems from Water
Works No. 1 and No. 2 to each sub-area wvhere dlstribution pipes are
provided in RMC area. From thé bifurcation point the MES and RCB
are responsible for operation and maintenance of water supply

facilities to the cantonment areas under thelr jurisdictlon.

The present water supply systems in the”twin'cities have
inherent factors which tend to disturb the efforts tqward
achievement of technical success, institutional success and

financial success, respectively. They are listed below;

'}, Intermittent supply gervices of water

2. Low quality of product and faulty fixing technique
3, Prevalence of unmetered connections

4. Indifferent leave water runming B

5, Predominance of flat rate water tariff system

All the above factors Interrelate with each other, creating a

vicious circle situastion,

C.1.5. Countermeasures on the Reduction of Wasiage and Leakage

Losses from Water Supply Systems
(1) General Concept

"Water is_one:of God given blessings like air and sunshine.”
and, therefore "It will be used and consumed for free.'" This 1s the
belief rooted in Islamism and firmly held by the people of the
country. Tt has a great deal to do with the existing atate for

leakages and wastages in the Project Area. However, it should be it
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called to our-attention that air and sunshine. exdst virtuwally
boundlessly, whereas water (especially urban water) is limited and

produced.,

Water sustains life like the other twoj 1t 1g at the same time
an economic good. Religion puts the light on one side and modern
.economics stresses the other side, "Accommodation of the two sides
1s possible through tariff structures where the rate will ‘be nominal

up to a level of consumption enough to meet basle human need.

It 1s a stark fact that whenever you overlook or ignore a
leaking or wasting of water you are throwing away money. And to
improve and rectify such-a situation not only meets the requirements
of economics, but also follows the precepts of ethics anﬁ religion.
(Refer to Table C-1-31)

(2) Modernization of Technical/Institﬁtional Aspects

This is to reduce to the minimum the leakages from all sorts of
pipelines due to technical/physical insufficiencies, ' It, first of
all, involves the enhancement/standardization of quality and
quantity in respect of maintenance force and equipment. .It, at the
same time, involves the enhancement/standardization of quality. and
quantity 1n respect of all kinds of related products as well as in

respect of all aspects of fixing techniques.
(3) Modernization of Moral/Mental Aspects

Reduction of losses through modernization of
technical/institutional aspects can never proceed in any way if the
consumers have the mentality where they do not mind or care about

the wastages by leaving taps open.

They must change thelr moral/mental attitudes toward water. It
1s an economic good like oil, wheat, cloth or anything; it
accompanies huge cost to produce it and therefore they must pay for

it,
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{vate and promote the transformation of thedr actitudes a
term basis through mass

To mot
big campalgn shall be launched on a long-~

communication media.
(4) Modernization of Financial Aspects

All the preceding measures are bound to fail, however, unless

people concerned are forced and compelled toward the improvement of

status quo.

We must create the circumstances wheve a trickling of water
lost through leaskages will entail a loss of revenue on the part of
the authorities and also a dripping of water lost through wastages

and leakages will demand an expenditure -on the part of consumers.

That is to say, the exact quantity including wastages and
leakages a user has consumed shall be automatically recorded by the
metefing system and he shall pay in accordance with it. Also, the
authorities shall be managed on the self-financing basis with

leakages jeopardizing their fimancial health.

The system rests on a fair measure of the modernization of
technlcal, institutional and moral/mental aspecis. In other words,
it shall be introduced at an appropriate phase of that '
modernization. In order that the authorities may stand on their own
feet they must gradually reorganize their tariff systems into those

enabling them to make both ends meet.
Self»sufficiency on.the part of authoritiles will facilitate and
accelerate the iuntroduction of perfect metering since they can-

financially assist consumers in fixing metering systems.

Immediately after the introduction of perfect metering,

quantity tariff systems shall be completely establighed.
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The_combiﬁed.attainment of all day service, perfect metering
and quantity tariff systems 1s the crux of,fha modernization of
fiﬁanciél aépects. ‘It also holds'the key for the modernizatiom of -
other aspects. After that things may evolve further toward a mature

level of modern water supply serxrvice.
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C.2, Irrigation Water
C.2.1. Land Use and Solls
(1) Haro River Lef Bank Command Area
{a) Present Land Use
Present’ land use is prepared based on the topographical
maps with scale 1 to 50,000 published by Survey of

Pakistan and detail field invéstigations. Present land

use can be classified iInto the following forums.

Uncultivable . : : -

° Residential Area 3,000 ha (Including Wah,
Texilé Cantonment)

® River, Road 8,000 ha (Including gullied

erosion)
® TForest and stony mountain = 2,700 ha -
Cultivated Area

® QCultivated Area 17,800 ha

- (Including current fallow) .
Total Area , 31,500 ha

(b) Soil and Land Capability

The soils are alluvial in the north eastern area and
medium texured with a fair propotion of silty clay in the

south western area,

S01l and land classification is shown in Table C~2-1,
Figure C-2-1 and C-2-2 prepared by referring
"Reconnaisance soil-survey.by Soil Survey of Pakistan in
1967 (Rawalpindi), 1970 {Attock).
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Soil assoclations comprising the area are as follows

Soil Associlations Area {(ha) Percent (%)

{. Bahter Assoclation 9,260 29.4
2. Chakwal Assoclation 770 2.5
3. Gullana Associlation A 740 2.3
4, Misa Association 3,620 11.5
5. Rajar Complex : 4,840 15.5
6, Shahdra Asscciation 110 0.3
7. Qutbal Complex 160 0.5
8. Qutbal Guloied Land complex 5,360 19,0
9. Qullied Land 3,080 9,7
10. Rough Mountainous and Study Land 1,410 4.5
11. Urban Land 2,150 6.8

Total 31,500 100.0

Bahtar assoclation, Missa association, Rajar Complex and
Qutbal complex occuples 74% of the whole area, most of the
cultivated area. Those four associatlions are the main

soils which describe characteristic of the area.
(2) Soan River Right Bank Suburban Area
(a). Present Land Use
Present land use 1s prepared based on the topographical
maps with scale 1 to 50,000 published by Survey of

Pakistan and detail field investigations.

Present land use can be classified into the following

forms;
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(b)

Uncultivable
° Residental area

[+]

River, road (Including gullied erosion)
® Forest and stoney hills
Cultivable

® Cultivated Area
(Including current fallow)

Total Area

01l and Land Capability

Figure C=-2-3 and (-2-4 prepared by referrving

100 ha
- 590 ha
1,160 ha

1,150 ha

3,000 ha

Soil and land classification is shown in Table C-2-2

"reconnaissance Soll Survey by Soil Survey of Pakistan in
1967 (Rawaipindi).'

Soil associations couprilsing the avea are as follows;

Soill Associations. - Area (ha) Percent (%)
Argan Complex : 810 27.0
Shadara Association 60 2.0
Missa Association 160 5.3
Rough Broken and Stony Land 1,970 65.7

Total: - L : .. 3,000 100.0

C.2,2, Selection of Crops and its Cropping Pattern

{1) Crops and Cropping Pattern

(a)

Proposed Crops

points,

Cc-93

On the basis of present cropping pattern and intensity
described in Figure F--2-1, sultable cropping pattern can
be established in due consideration of the following view



(1) Formexr's demand

According to the finding of socio economic survey
(refer to Table ¢~2-~3), most of the farmers desire to
grow cash crops like sugarcane and ollseeds,

vegetables and orchards., (Refer to Table C-2-8)

(ii) National Policy for Agriculture

According to the sixth five year plan by the
government of Pakistan (refer to Table C-2-4, 5),
great emphases ave placed on oilseed and vegetables,

(ii1) Barani Development Plan

According to the report titled "Barani Forming
Systems of the Puhjab prepared by National
Agricultural Research Centre (NARC), it 1s
recommended that imore high value crops such as
vegetables should be introduced in order to increase

productivity.
(iv) Soll

According to "Crop Suitability for Irrigation" in the
Reconnalssance soll survey refer to Table C-2-8),
most of the crops except rice are well or moderately

suited to the prevailing soil associations.

In due congiderations of the above, suitable crops to

be introduced are showm in below.

Rabi Kharif ©  Parennial
Wheat “Maiz Orchard
‘Dilseeds Soybean Sugarcane
Fodders Fodders

Vegtetables/Fruits Vegetables/Fruits
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(b)

Cropping Intensity

It may be beneficial thgt.cropping intensity is as high as
possible. But the intensity is limited by availability of

water source,

- Inténsity:achieved under 1rrigation (Refer to Table
C-2-7) .

 Rawlapindi district ...e.ca..... 111 - 157 %
Attock district  ..vesssneess 109 = 171 %

- Intensity applied by irrigatieu Department of .the

Punjab.

Small Dams Organization cererene 130 - 150 %

ZIherEfore,_cfbpping intensity to be adopted will be 130 4
“to 140 %, ’Hightér intensity will-be_applied according to

availsbility of water source calculated by water balance

simulation.
that is,

Rabi goota'c_.oo_on'oeoe 70"h 75%
Kharif ..eevsvocsesns 60 = 65 %

CTOEAL veeeenevvesses 130 ~ 140
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Table C-2-3, Major Crops to be Sown

Major crops to be sown

Coarselj Cash —~ '
crope Vegetable/Oxchard

No. of

Famers
Tehsill Interview Wheat Grain
Attack 141 7 9
Feteh Jang 231 21 6
Rawvalpindi 238 14 6
{Taxila)
Rawalpindi 50 2 -

Note; 1/ Mainly Maize, Millet

2/ Mainly

Table £~2-4.

Sugarcan, Oilseed

62
93

75

31

2/

63
111

143,

17

Change of Cropping Pattern During Sixth Plan

Percentage Share in Additioﬁal Percentage

C=104

: Cropped Area (%) Area of additional

Crops Benchmarks 1987-88 (x1,000 ha) Area (%)
Grains 55.79 54,69 498 38.0
°  #heat 36.25 35.13 240 18.3
¢ Rice 9.95 10.02 146 11.1
® Other Grains 9,59 9,52 112 8.6
Cotton 11,51 10.78 - - 30.0
0il seeds excluding 2.85 4.56 393 30.0
Cotton Seed :
Pulses 7.38 7.33 86 6.6
Vegetables, Spices 2,68 3.69 248 18.9
and Fruits
Sugarcane 4,29 4.02 - -
Other including 15.50 14.95 85 5.5
Fodder

Total 100.00 100.00 1,310 1G0.00

Source; IR_l



Table C-2-5, Crop Production Targets

Percentage Increase

Conputed Estimato Targets Over Benchmarks

Crops Benchmarks 1982-83 1987-88 Overall  Annual

~ememeem Million tonnes ———--= = ——e-e A
Grains 16.72 (17.39) 21,80 30 5.5
% Wheat 11.80 o (12.34) . 15.50 3 5.6
° Rice . 3.31 ( 3.44) 4.20 27 4.9
® Maize 0.97 { 1.01) 1.38 43 _ 7.3
Cash Crops 35.89 (33.42)  42.07 17 3.2
° Cotton (Lint) - D.82 ( 0,82) 1.03 26 4.7
® Sugarcane 35.00 (32.53) 40.94 17 3.2

®  Tobatco .07 ¢ 0.07) 0.10 47 8.0
01il séeds_ _ 2.00 { 2.08) 2.86 42 . 7.3
Cotton Seed 1.64 ( 1.64) 2.07 26 &7
Traditional _ 0.33 { 0.42) 0.44 42 5.6
° Y¥on-traditional 0.03 ( 0.02) 0.35 1,029 . 64.4
- Pulses 0.70 ( 0.71) 0.79 15 2.8
Gram _ 0.50 { 0.50) 0,58 18 3.3
° Others 0.20 { 0.21) 0.21 7 1.4
- Vegetables and Spices 2.61 ( 2.73) 5,11 96 14.4
Onion 0.45 ( 0.48) “0.80 77 2.1
Potatoes 0.46 ( 0.52) “0.85 85 13.1
Others . 1.70 ( 1.73) 3.46 104 15.3
- Fruits 2.20 ( 2.68) 3.59 63 10,2

Souce; IR-1
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(4) Iryrigation Eificlency
Table C-2-12. Irrigation Efficlency

eip
or

a. Conveyance Efficlency (FEc) JLRI

° Continuous water supply and small variation of _
A1SCHATEE cvosssesveessvssssscssoressnssascsanonsonss 0.9

° Project area 3,000 - 7,000 ha, Rotative irrigation
{Rotation block 700 - 300 ha well maintained) ..c.ve.0 0.8

° Large Scale (10,000 ha) and small scale (1,000 ha)
Project, Rotative irrigation (poorly-maintained} .. 0.6 to 0.70

b. Canal Efficiency (Eb)

° On—farm ( 20 ha) 1o 1ining ..eeevessersencses . 0.8

idning, pived +oeverarsosses 0.9
°  on-farm ( 20 ha) DO 1INING wvereveernnveanees 0.7
: . lining, piped cveecreoreanss 0.8

c. DPistribution Efficiency (Ed = Ec x Eb)

° Average value in rotative irrigation

- Operation and maintenance (Excellent) ...sa0.... 0.65
" (GOOd) s s bon s b ey 0:55
" (fair) tivesvevonssess 0,40
" (Bad) +.vcievscesnnass 0,30

d. Application Efficiency (Ea) US (SCS)
°  Surface irrigation
- S8lop furrow irrigation .... 0.60 - 0.75 0.53

- Basin irrigation,
level irrigation LI AU R ] 0-60.“ 0-80 0-58

- Contour irrigation ....ve.. 0,50 -~ 0,55
- Border irrigation ......... 0.55 - 0.70 0.57

- Wavy Irrigation +..neeveees 9.50 - 0.70
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Sub ~ drrigation t..vaeeies searrraeraas (.80

Spray irrigation (Arid, hot climate) .. 0.60 - :
(Moderate ooy L. 0070 - 0.67
(Lumid, cold " ") .. 0,80

" Source; IR-4
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€.3. Water Demand for New International Airport

v

C.3.1 Background of New Afrport and its Location
(1) Background

In order to cope with the increasing ailr traffic requirements-
as well as with internmational standards to be recommended for the
capital city of Pakisﬁan, new facilities including expansion of the
exigting it in Chaklala Cantonment area are absolutely necessary.
Gonsgequently, fbllowing options were considéred by Civil Aviation
Authority (CAA):

- Expansion Plan: Expansion of the existing facilities; orx

construction of facilities on the north side of the existing runway.

- New Plan: Shifting of the airport to a new site. Expansion plan
was vejected, because the existing site does not have any further
potential for expansich df‘parking aprons ‘and terminal facilities,
The area on the north side of the existing runway was studied for
the construction of aprons and terminal facilities, but it was
concluded that the many envirenmental and physical comstraints

render it unsuitable,

The CAA during its 7th board meeting on July 1983 has decided
to study the feasibility of s new airport, its location was further
decided to be near the village Rakh Pind Ranjha in Rawalpindi
Tehsil, Master plan and preliminary study for new airport was

completed on June 1986,
(2) Location and Main Facilities

The new alrport will be located south west of Islamabad at 25
km from the center of the city, at about 15 ki east of Fatehjang
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town and about 18 km south of Sang Jani railway station. The
present airport will be reserved for the exclusive use of PAF.

Total area is about 1,060 hectares, and land acquisition works has

been proceeding by CAA.

The aifport will include a runway of 3,800 x 45 m. South of
this rupway a land reservation will allow the construction of a
future second runway if needed as well as an Industrial ares of 120
ha. All buildings related to the airport operations are situated

north of the runway on the direct access from a city, and the.

planned buildings are:

- the passenger terminal with a total area of building bout
38,600 sq.m.

- the control tower and the operation bullding,

- the fire station

Rl the cargo terminal

- the CAA office building

- the airport maintenancé area with a vehicle maintenance
building, facilities maintenance bullding, warehouse, etc,

- the power plant

- the flight kitchen

- the mosque

- agricultural ~- horticultural building

- various ancillary buildings.

C.3.2. Traffic Projection
The statistics of passenger traffic, cargo traffic and aircraft

traffic edited by the CAA and long term projections of each traffic

were recommended by the Master Plan of new alrport.
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(1) Passenger Traffic

Year  Domestic Transit International Transit Total Growth Rate

(%)
1979-80 680 2 205 4 891
1980~81 703 2 206 6 917 1.53
1981-82 714 1 211 5 931 6.66
1982-83 - 722 1 266 4 993  11.78
1983-84 781 4 320 51,1100 5.73
1990 1,189 2 559 106 1,850 8.89
1995 1,394 2 832 270 2,498  6.19
2000 1,599 2 1,178 270 3,049 4,07

- The average increase over the period of total traffic is 6.03
%, domestic value is 4.15 % and 9.66 is for international traffic.
It is evident that internatlional traffic will be increased year by

year., -
(2) Cargo Traffic

{metric ton)

Year Domestic  International Total Growth R?;§
1979-80 6,207 4,522 10,729
1980-81 7,482 4,860 12,702 18,39
1981-82 = 8,182 4,853 13,035 2.62
1982-83 8,276 . 7,208 15,484 18.78
1983-84 8,270 6,742 15,012 -0.15
1990 16,700 16,400 33,100 - 14,09
1995 20,300 25,000 45,300 6.48
2000 24,100 36,100 60,200 5,85

The average annual growth of carge traffic is 8.56 % over the

period,
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(3) Aireraft Traffic

Yeay Domestic International - Total Growth R?§§
1979~80 13,809 1,382 15,191
1980-81 12,380 1,421 13,801 9,15
1981-82 11,506 1,179 12,685 ~8.05
1982-83 11,074 1,274 12,348 ~2,66
1983-84 10,774 1,685 _ 12,459 0.90
1990 13,500 2,800 16,700 5.00
1995 14,000 4,900 18,900 2.51
2000 14,500 5,900 20,400 1.54

The average Increase of alrcraft traffic is only 1,4} % due to

the fast growth of the average payload of commercial alrcraft,
(4) Passenger Peak Hour Traffic

Peak passenger traffic (arriving and departing) as shown below

will be considered for water demand. -

Year Peak Hour Paésenger Flow
1990 1,006

1995 1,159

2000 1,369

€.3.3. Vater Demand Projection

The water requirement of new international alrport was
evaluated about 0.5 MGD. (2300 cmd) at the target year of 2000
tentatively. Thils value came from new airport master plan report,
which issued by CAA, and discussion between GAA and JICA study team.
Since this projection is only considered.new'airport facilities
requirement, total water demand for the target year 2030 will he .
reached about 1,50 MGD (6,800 cmd). This val&e includes requirement

of airport facilities and relative industry/commerce.
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D.1l  Existing Water Resources Facllities
D.1.1 Existing Storage Dams

Major water sources undertaking at present and near future supply of
water requested in the cities of Islamabad and Rawalpiﬁdi are surface water
drained by the Haro, Kurang and Soan rivers, supported by the storage function

of the Rawal, Khanpur, and Simly reserveira,

The salient features of the three existing dams are ghown in
Table D-1-1, . '

(1) Rawal Dam

The Rawal Dam Project was conceived to meet chronic shortage of
water supply having been experienced in Rawalpindi and Cantonment, and was
formally inaugurated by the’President of Pakistan on 17th May, 1962. In the
original plan of the dam, the reservoir was proposed so &s to provide 29.0
MGD of water to Rawalpindl and Cantonment, but the Project was revised due to
the drought ‘during the years 1972-73 with the conclusion that the supply of
water be reduced to 21.0 MGD and the flltration plant was completed in 1979
with design capacity of 21.0 MGD.

In addition to supplying domestic water, thé canal system was
designed to irrigate a net CCA of 8390 acres (comprising 5010 acres on the
right bank and 3300 acres on the left) and maturing 12,000 crop acres annually,

(2) Khanpur Dam

Originally the Khanpur Dam Project was approved in 1963 envisaging
construction of 41.8 m (137 ft) high earth—fill-dam and a canal system to
irrigate 31,150 ha (77,000 acres) of agricultural land situated both on the
left and right bank of the river including some area on the egstern side of
the Margala range of hills, and the conétruction work was started in the
beginning of 1967,
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Due to growing need for municlpal and industrial water supply in the
terrain, irrigation water in the vicinity of twin city of Islamabad and
Rawalpindi, heavy industrial complexes at Taxila and Wah, the Project was

revised in 1973 converting the primary objective of the scheme from irrigation

to water supply.

Consequently, the Khanpur Reservoir was designed with the ralsing of
dam height to 50.9 m (167 ft), which is the maximum allowable from techﬁical,
geographic and geologic point of view, to supply 33.0 MGD of water to
Islamabad and 69.37 MGD of water to Rawalpindl for domestic purposes, 28,5 MGD
to the various industries at Wah and Taxlla, and irrigation water for
14,770 ha (36,470 acres) of culturable command ares of both the Left and Right
Bank Ganal, '

(3) 8imly Dam

The Simly Dam Project 1s recognized as an essential constituent of
bulk vater supply scheme for Islamabad. The reservoeir stores not only the
perennial low flows but also a considerable part of flood water of the Socan . -
river. Water released from the reservoir is conveyed to Islamabad through
twin conduction main pipes after treatment and the reservoir 1is expected to
provide 24.0 MGD of water for drinking and domestic uses to the Federal
GCapital of Islamabad.

In the original design, i1t has been mentioned that the normal
conservation level of the reservoir will be raised from 2,295 ft to 2,315 ft
level in order to increase the live storage of the'rGServoir after abut 21
years of operation when almost all of the dead storage 1s logt due to sediment -
deposit. This will be done by providing three 7.62 m (25 ft) high gate, and
may result an additional live storage of 11.8 MCM (9,600 acre . ft) obtailnable.
It has'become realized that the installation of gates can be advantageously
progressed in near future to raise the conservation level to 2,315 £t thereby
increasing live -storage by 11.8 MCM resulting in gain of a substantial safe
yield from the catchment. '
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Name of Dam

Table D~1-1 Salient Features of Existing Dams

Catchment Area (sq. miles)

Khanvpur

308

1,982
1,982
1,902
107,000
91,500
15,500

Earthfill
1,992

167

1,546

10

35

1:3.5
1:2.5

Ogee Type Welr

Regervoir
High Water Level (ft)
Retention Water Level (ft)
Low Water Level (ft)
Grosgs Storage (AF)
Live Storage (AT
Dead Storage (AF)

Main Dam
Type bf Dam
Dam Top Elevation {ft)
Maximun Height (£t)
Length of Dam (ft)
Freeboard above HWL {(£f¢)
Width of Dam Top (fr)
U/8 Slope of Dam
D/S Slope of Dam

Spiilway
Type
Capaclity {cusec)
Crest Elevation ' (ft)
Gatea (W x H) (£ft)
Overflow Depth (ft)
Overflew Length (ft)
Max. Probable Fleood {cusec)

Construction

Commenced Year

Completion Year

166,000
1,947
5-Radial
40'x35"
35

200
182,000

1967
1983

p-3

Rawal -

106

1,761
1,752
1,708
45,500
43,000
4,500

Gravity
1763.5
133.5

700
2.5

14

1:0.04
1:0.675

Ogee Type Welr
82,000
1,742
8--Radial
30'x10.2¢
19
240
120,000

1959
1962

Bimly

59

2,320
2,295
2,233

28,750

20,000
8,750

Earthfill
2,330
263
1,010
10
30

1:3.0 & 2.25
1:1.75 & 1.5

Ogee Type Weir

45,000
2,300
No

20
96(110)
90,684

1972
1982



B.1.2, Exilsting Water Supply System

Detailed descfiptions of existing water supply systems were
sifted to C.1.4 of Appendix C,
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