


Foreword

God has blessed Pakistan with a tremendous hydel potential of more than
40,000 MW. However, only 15% of the hydroelectric potential has been
harnessed so far. The remaining untapped potential, if properly exploited,
can effectively meet Pakistan’s ever-increasing demand for electricity in
a cost-effective way.

To exploit Pakistan’s hydel resource productively, huge investments are

necessary, which our economy cannot afford except at the expense of social

sector spending. Considering the limitations and financial constraints of
the public sector, the Government of Pakistan announced its “Policy for Power Generation Projects
2002 package for attracting overseas investment, and to facilitate tapping the domestic capital
market to raise local financing for power projects. The main characteristics of this package are
internationally competitive terms, an attractive framework for domestic investors, simplification
of procedures, and steps to create and encourage a domestic corporate debt securities market.

In order to facilitate prospective investors, the Private Power & Infrastructure Board has prepared
a report titled “Pakistan Hydel Power Potential”, which provides comprehensive information on
hydel projects in Pakistan. The report covers projects merely identified, projects with feasibility
studies completed or in progress, projects under implementation by the public sector or the private
sector, and projects in operation.

Today, Pakistan offers a secure, politically stable investment environment which is moving towards
deregulation and an open market economy. The Government invites investors to invest in the
hydel power sector and assures them its fullest possible support in implementation of their projects.

AFTAB AHMAD KHAN SHERPAO
Federal Minister for Water & Power
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Introduction

Pakistan is a water-rich country but, unfortunately, Pakistan’s energy market investment in hydel-
power generation has been caught up in confusion and paradoxes for more than a decade, and
no significant progress has been achieved so far. On the other hand, the Government is trying to
facilitate private investors to promote hydel power generation in the country. Hydropower is a
primary domestic source of energy. Pakistan is endowed with a hydel potential of approximately
41722 MW, most of which lies in the North West Frontier Province, Northern Areas, Azad Jammu
and Kashmir and Punjab.

Electric power is a stimulator for the socio-economic uplift of the country. However, only half of
the country’s population has access to electricity. After the creation of Pakistan, the country faced
numerous problems including dearth of electrical power. Hydropower development in the Indo-
Pak subcontinent started in 1925, with the construction of the Renala 1 MW hydropower station.
After a decade, the 1.7 MW Malakand-I hydropower station was built, which was later upgraded
to a 20 MW capacity. Subsequently, in 1953, the 20 MW Dargai hydropower station was
commissioned. At the time of independence, Pakistan inherited a very small power base of only
60 MW capacity for its 31.5 million people. At the time of creation of WAPDA in 1958, the country’s
total hydel potential capacity was enhanced to 119 MW. By the Indus Water Treaty in 1960, it was
decided that Pakistan is entitled to 142 MAF (Indus 93, Jhelum 23 and Chenab 26) of water
utilization. Subsequently, 240 MW Warsak, 1000 MW Mangla and 3478 MW Tarbela Hydropower
Projects were constructed.

For the success of economic activities, electricity is a basic ingredient. The total installed capacity
of the hydropower stations in the country is about 6595 MW, out of which 3767 MW is in NWFP,
1698 MW in Punjab, 1036 MW in AJK and 93 MW in the Northern Areas. However, an abundant
hydel potential is still untapped which needs to be harnessed.

This report has been prepared on the basis of data available in this office and information obtained
from various organizations. The report provides information on the following:

Projects in Operation

Projects under implementation in the public sector

Projects under implementation in the private sector

Projects with Feasibility Study completed

Projects with Pre-Feasibility Study completed / “Raw Sites”

In Pakistan, hydel resources are mainly in the north, however, in the south there are scarce hydel
resources available. Comprehensive detail of total hydel potential in Pakistan is at Appendix-I.
The hydel potential of Pakistan can be divided into six sectorial regions, namely:

e NWEFP
e Punjab
e Azad Jammu & Kashmir
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Northern Areas
e Sindh
e Balochistan

The Government of NWFP has established a corporate body known as the Sarhad Hydel
Development Organization (SHYDO) for carrying out hydro-power prospects, hydro-power
development and to act as a utility company for isolated rural communities. With the assistance
of WAPDA and GTZ, SHYDO prepared a Master Plan for the development of hydro-power
potential in NWFP. Accordingly, the Regional Power Development Plan was completed with
pertinent technical and financial data of different hydel sites in NWFP. About 150 potential sites,
with a total capacity of 18698 MW were identified on the basis of high, medium and small head.
Out of these, 17 projects are in operation, 6 sites are under implementation in the public sector
and 1 site has been offered to the private sector. Mainly, these are run-of-river sites, with some as
daily storage projects.

In Punjab, the Punjab Power Development Board was created in the Irrigation Department in
1995, for the promotion of hydel power generation on canal sites in Punjab. At different canals,
about 324 potential sites of medium and low head, with a total estimated capacity of 5895 MW
were identified. Recently, WAPDA has launched the 1450 MW Ghazi Barotha hydel project as a
run-of-river project .

In order to exploit the plentiful hydel resources of AJK, the Government of AJK (GOAJK) established
the AJK Hydro Electric Board (HEB) in 1989. The AJK HEB successfully completed the 1.6 MW
Kathai, 2 MW Kundel Shahi, 2 MW Leepa, and 30.4 MW Jagran hydel power projects. Subsequently,
with the intention of providing a one-window facility and to encourage the development of hydel
potential in the private sector, the GOAJK created the AJK Private Power Cell (PPC) in 1995. A
number of hydel projects with the total capacity of 829 MW are being processed/undertaken by
the private sector.

Numerous promising potential hydel sites have been identified in the Northern Areas but, due
to the absence of high power transmission lines, these sites have not been developed so far. On
account of difficult mountainous terrain and the absence of high power transmission line system,
the Northern Areas are not connected to the National Grid and no projects have been undertaken
by private investors. The Northern Areas Public Works Department (NAPWD) was established,
which is responsible for the generation and distribution of electrical power. NAPWD has constructed
various mini hydel power stations in the region and has built 11 KV lines for the transmission of
power to consumers. A 18 MW Naltar-111 Hydropower Project is under implementation in public
sector. Currently, approximately 40 % of the local population of Northern Area has been provided
with electrical power.

The Irrigation & Power Department, Government of Sindh is responsible for conducting hydro-
power activities in the Province, and for facilitating and liaison with the concerened agencies.
Six potential sites of an estimated total capacity of 178 MW have been identified with medium
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and low head at different canals. The hydropower projects identified in the Province are Nai Gaj
Fall, Sukkur (Indus /Nara Canal), Rohri canal and Guddu Barrage Projects. These projects have
an estimated 178 MW capacity. Feasibility studies of the Rohri and Guddu Barrage Projects have
been completed, and it is expected that implementation work will be started in the near future.
Presently, no hydel projects are in operation or under implementation, either in the public or
private sectors.

The National Water Resources Development Programme for Balochistan included 8 irrigation
projects, but none of them have the required head to generate electricity. Presently, no hydel
projects are in operation or under implementation in the public sector, and no projects are being
processed/undertaken by the private sector.

In order to facilitate investors to participate in the development and implementation of hydel
projects data pertaining to the hydel projects in operation, under implementation in public/private
sector, feasibility studies and pre-feasibility studies has been compiled and is presented in the
report.

Private Power & Infrastructure Board
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CHAPTER | 1

Pakistan Power Sector

The Pakistan power sector is mainly under direct or indirect control of either government
departments or other officials organizations. Pakistan has two vertically integrated public sector
utilities for power generation and distribution, namely, the Pakistan Water And Development
Authority (WAPDA) and Karachi Electric Supply Corporation (KESC). WAPDA supplies electricity
to the whole country except the Karachi, which is supplied electricity by KESC. The systems of
WAPDA and KESC are interconnected through a 220 kV double circuit transmission line. Following
are the main players of power sector in Pakistan.

1.1. The Ministry of Water & Power

The Ministry of Water & Power plays the lead role in implementation of all policy pertaining to
water and power issues in the country. As per Schedule 11, Rule 3(3) of the Rules of Business 1973,
the following responsibilities are assigned to the Ministry of Water and Power:

Matters relating to the development of water and power resources of the country
Indus Waters Treaty, 1960 and Indus Basin Works

Water and Power Development Authority (WAPDA)

Matters relating to electric utilities

Liaison with international engineering organizations in water and power sectors, such
as International Commission on Large Dams, International Commission on Irrigation
and Drainage, and International Commission on Large Power Systems .
Federal agencies and institutions for promotion of special studies in water and power
sectors

Electricity

Karachi Electric Supply Corporation and Pakistan Electric Agencies Limited
Matters regarding Pakistan Engineering Council

Institute of Engineers, Pakistan

National Engineering (Services) Pakistan Limited (NESPAK)

National Tube well Construction Corporation (NTCC)

National Power Construction Corporation (NPCC)

Indus River Systems Authority (IRSA)

Private Power and Infrastructure Board (PPIB)

The Ministry of Water & Power also deals with the following areas of national activity:

O Electric Utilities

O Independent Power Projects

O Federal agencies and institutions for promotion of special studies in the water and
power sectors
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O Monitoring of technical standards and specifications of materials and tools and plants
used in Water and Power engineering and technologies

1.2  WAPDA (Water And Power Development Authority)

WAPDA was established by statute in 1958 and entrusted with a massive agenda, including
generation, transmission and distribution of electrical power together with irrigation, water
supply, drainage and flood control etc. It owns about 54 % of the country’s total electrical power
generation capacity, and serves 88% of all electricity customers of Pakistan. The privatization of
WAPDA is to be preceded by corporatization, including twelve (12) public limited companies.
These twelve (12) corporate entities comprises of three (3) generation companies (GENCOs), one
(1) National Transmission & Despatch Company (NTDC) and eight (8) Distribution Companies
(DISCOs), as stated below:-

1.2.1 GENCOs

1 Southern Generation Power Company Limited (GENCO-1), head-
quartered at Jamshoro, District Dadu near Hyderabad, Sindh
Central Power Generation Company Limited (GENCO-2), head-
quartered at Guddu, District Jacobabad, Sindh
Northern Power Generation Company Limited (GENCO-3), head-
quartered at WAPDA House, Lahore, Punjab

122 DISCOs

LESCO- Lahore Electric Supply Company
GEPCO - Gujranwala Electric Power Company
FESCO - Faisalabad Electric Supply Company
IESCO - Islamabad Electric Supply Company
MEPCO- Multan Electric Power Company
PESCO - Peshawar Electric Power Company
HESCO - Hyderabad Electric Supply Company
QESCO - Quetta Electric Supply Company

0 N o ok~ W NP

1.3 PPIB (Private Power & Infrastructure Board)

PPIB was established by the Government of Pakistan in 1994 as an extension of the Ministry of
Water and Power, for encouraging participation of private entrepreneurs in the power generation.
The mandate of PPIB is to:

v act as a one-window organization on behalf of Federal Government ministries,
departments and agencies, in matters relating to the establishment of private power
projects;

v/ grant consent on behalf of various official agencies in issues related to power, and to
review and decide all matters relating to private power projects;
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negotiate and finalize implementation agreements and fuel supply agreements with
prospective developers;

obtain bank guarantees, performance bonds, letters of credits from private power
companies, to receive and (when and if necessary) refund monies relating to the above
instruments;

take all other actions as may be required to develop private power in the country;
provide the one-window facility to private sector investor;

provide sovereign guarantee to IPPs on behalf of the GOP;

formulate, review and update the policies relating to private sector investment in power
generation;

executes security documents on behalf of the GOP;

liaise with the concerned official agencies for the executing of the projects;
expedite progress of private sector power projects; and

provide necessary information to private sector investors.

N
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1.4 KESC (Karachi Electric Supply Corporation)

KESC was established in 1913 and was registered under the Indian Companies Act 1882. It is one
of the oldest utilities in the South Asian region and caters for the electric power requirements of
Karachi. KESC is a Joint stock public limited company, and its shares are quoted at the Karachi,
Lahore and Islamabad stock exchanges. It is principally engaged in the generation, transmission
and distribution of electricity to industrial and other consumers under the Electricity Act 1910,
as amended to date and the NEPRA Act 1997, within its licensed areas.

1.5 NEPRA (National Electric Power Regulatory Authority)

NEPRA was established under the Regulation of Generation, Transmission and Distribution of
Electric Power Act 1997. The main functions of NEPRA are to grant licenses for generation,
transmission and distribution of electric power, prescribe and enforce performance standards for
generation, transmission and distribution companies, and determine tariff, rate etc. for the supply
of electric power services. Being a regulator, NEPRA is responsible for all matters related to the
tariff of electric power in the country.

1.6 Energy Wing - Planning & Development Division

The Energy Wing was created in 1988 under the Ministry of Planning & Development to undertake
technical, financial and economic appraisal of generation, transmission and distribution projects
submitted by WAPDA, KESC etc. The Energy Wing also prepares short and long-term energy
sector programmes, including forecast on supply and demand of utilities.

1.7 Power Sector Institutions and Departments in the Provinces and AJK

The Provinces/AJK also administer the investment for power projects and act as main drivers in
this regard. Details of certain provincial institutions and departments engaged in the power sector
are given as under.

1.7.1 Sarhad Hydel Development Organization (SHYDO)

In 1986, the Government of NWFP established SHYDO for carrying out hydropower
prospects, hydropower development and to act as a utility company for the isolated rural
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communities. The organization is under the administrative control of Irrigation & Power
Department of Provincial Government and is governed by the Board of Directors. With
the assistance of WAPDA and GTZ, SHYDO has prepared a Master Plan for the development
of hydropower potential in NWFP. Accordingly, the Regional Power Development Plan
was completed with pertinent technical and financial data of different hydel sites in NWFP.
SHYDO has identified hydel potential of more than 6000 MW and has completed feasibility
studies of several hydel projects ranging from 8 MW to 125 MW. Presently, SHYDO is
implementing 81 MW Malkand-Ill1 Hydropower Project.

Punjab Power Development Board (PPDB)

PPDB was created in Punjab’s Irrigation Department in 1995 for the promotion of hydel
power generation through the development of hydel power stations on canal sites in
Punjab. At different canals, about 324 potential sites of medium and low head were
identified, with a total estimated capacity of 5895 MW.

Irrigation Power Department Sindh (IPDS)

IPDS is responsible for the hydel development and identification of different hydel sites
on canals and barrages in the Sindh. It prepares, inter alia, policies, plans, schemes for
development of hydel power generation in the Province.

AJK Hydro Electric Board (AJK HEB) and AJK Private Power Cell (AJK PPC)

In order to exploit the plentiful hydel resources of AJK, the Government of AJK established
the AJK HEB in 1989. Public sector projects are implemented by AJK HEB, the AJK HEB
successfully completed the 1.6 MW Kathai, 2 MW Kundel Shahi, 2 MW Leepa and 30.4
MW Jagran hydel power projects. Subsequently, with the intention of providing a one-
window facility and to encourage the development of hydel potential in the private sector,
the GOAJK created the AJK Private Power Cell in 1995. The first private sector project
namely, 1 MW Jari Kas Hydropoower Project has been recently brought into operation.
Besides, two other projects 79 MW New Bong Escape Hydropower Project on upper Jhelum
canal and 132 MW Rajdhani Hydropower Project on Poonch River are at various stages
of implementation.

1.7.5 Northern Areas Public Works Department (NAPWD)

In order to provide electric power to the isolated network of the Northern Areas, the
NAPWD was established, which is responsible for the generation and distribution of
electricity. NAPWD has constructed various mini hydel power stations in the region, and
has built 11 KV lines for the transmission of electric power to consumers. Currently,
approximately 40 % of the local population of Northern Area has been provided electricity.

The addresses of the above institutions are at Appendix-I1.
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Hydel Power Potential of Pakistan

In Pakistan, the hydel resources are mainly in the north; the resources in the south being scarce.
The hydel potential of Pakistan can be divided into six sectorial regions namely:

NWFP

Punjab

Azad Jammu & Kashmir
Northern Areas

Sindh

Balochistan

Pakistan is endowed with a hydel potential of approximately 41722 MW, most of which lies in the
North West Frontier Province, Northern Areas, Azad Jammu and Kashmir and Punjab. However,
an abundant hydel potential is still untapped which needs to be harnessed.

The total installed capacity of the hydropower stations in the country is about 6595 MW, out of
which 3767 MW is in NWFP, 1698 MW in Punjab, 1036 MW in AJK and 93 MW in the Northern
Areas. Table-2-1 depicts a comparative summary of the hydel projects in various stages of
implementation in various regions of Pakistan. Table-2-2 shows a list of existing hydropower
plants ranging from 1 MW to 3478 MW, while Figure-2-1 shows the graphical representation of
Province/ area wise hydel power generation in Pakistan.

On the basis of data available in PPIB and information obtained from various organizations, details
of the projects of the following categories in the aforesaid regions of the country are given in the
proceeding chapters.

Projects in Operation

Projects under implementation in the public sector

Projects under implementation in the private sector

Projects with Feasibility Study completed

Projects with Pre-Feasibility Study completed /7 “Raw Sites”
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Table-2-1

COMPARATIVE SUMMARY OF THE HYDEL PROJECTS IN VARIOUS STAGES OF
IMPLEMENTATION IN VARIOUS REGIONS OF PAKISTAN

Name of Projects  Public Private Projects with Projects with
Province in sector sector  Feasibility Study Pre-Feasibility Study/
Operation Projects Projects (MW) Raw Sites (MW)
(MW) (MW) (MW)  Apove Below Above Below
50 MW 50 MW 50 MW 50 MW
NWFP 3767.2 635 84 58 143 13584 426
Punjab 1698 96 Nil 3720 32.17 NIL 349.65
AJK 1036.1 973.8 828.7 420 48.2 1152 177
Northern Areas 93.732 18 Nil 505 71.5 10905 814
Sindh Nil Nil Nil Nil 49.5 80 48.55
Baluchistan Nil Nil Nil Nil 0.5 Nil Nil
TOTAL 6595.032 | 1722.8 912.7 4703 34487 | 25721 1815.2
Table-2-2
EXISTING HYDEL POWER STATIONS IN PAKISTAN
1 Tarbela 3478
2 Ghazi Barotha 1450
3 Mangla 1000
4 Warsak 240
5 Chashma 184
6 Malakand 19.6
7 Dargai 20
8 Rasul 22
9 Shadiwal 135
10 Chichoki Malian 13.2
1 Nandipur 13.8
12 Kurram Gari 4
13 Reshun 2.8
14 Renala 1.1
15 Chitral 1
16 Jagran-I 304
17 Kathai 1.6
18 Kundel Shahi 2
19 Leepa 1.6
20 Northern Area 94
21 Small / Micro Hydel Stations 3
TOTAL 6595.032

Private Power & Infrastructure Board
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Hydel Potential in NWFP

3.1 Introduction

NWEFP is the northern most of the provinces of Pakistan, it is bounded by Afghnistan in the west,
Northern Areas in the north, the Azad State of Jammu & Kashmir in the northeast, Pakistan’s
Punjab province in the east and Balochistan in the South. NWFP has five (5) Divisions, thirteen
(13) Districts and six (6) Tribal Agencies. It is separated from Punjab by the River Indus. The main
rivers of NWFP are the Indus, Kunhar, Swat, Kabul, Kohat, Kurram, Tochi, Chitral, Panjkoora and
Gabral .

The River Swat is one of the oldest rivers mentioned in the chronicles of the Indo-Pakistan sub-
continent and is a very valuable asset of NWFP. It is a snow-fed stream, with a catchment area of
13,491 square kilometers. The Upper Swat Canal System was completed in 1918. It emanates from
River Swat at Amandara Head Works and irrigates 121,400 hectares of land of the Peshawar valley.
A 6 km long canal carries water from Amandara to the foot of Malakand hills where the 3.5 km
long Benton Tunnel pierces the Malakand hills and passes water into the Dargai Nullah. Two
cascade type power plants, Jabban and Dargai, each of 20 MW capacity, were set up in 1937 and
1953 respectively, and are located between the outlet portal of Benton Tunnel and the trifurcator
at Dargai.

In 1986, the Government of NWFP established a corporate body Sarhad Hydel Development
Organization (SHYDO) for carrying out the hydropower prospects, hydropower development
and to act as a utility company for the isolated rural communities. With the assistance of WAPDA
and GTZ, SHYDO prepared a Master Plan for the development of hydropower potential in NWFP.
Accordingly, the Regional Power Development Plan was completed with pertinent technical and
financial data of different hydel sites in NWFP. About 150 potential sites with a total capacity of
18698 MW were identified with high, medium and small head. Out of these, 17 projects are in
operation, 6 sites are under implementation in the public sector, one site has been offered to the
private sector. Mainly, these are run-of-river sites, with some as daily storage projects. Table 3.1
indicates the details of the projects in operation with the total capacity of 3767 MW, while the
Figure-3.1 shows the location of these projects. Tables-3.2 & 3.3 lists the details of the projects
which are under implementation in public sector and private sector with the total capacity of 635
MW and 84 MW respectively; while Figure-3.2 depicts the location of these projects. Table-3.4
illustrate the details of raw site projects above 50 MW with the total capacity of 13584 MW, while
Figure-3.3 shows the location of these projects. Table-3.5 indicates the details of raw site projects
of below 50 MW with the total capacity of 426 MW , while Figure-3.4 shows the location of these
projects. Table-3.6 indicates the list of the solicited sites of above and below 50 MW with the total
capacity of 58 MW and 144 MW respectively, while Figure-3.5 shows the location of these projects.
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TABLE-3.1
PROJECTS IN OPERATION IN NWFP

S. No Name of Power Station Location Capacity Status
1 Tarbela Tarbela (Reservoir) 3478 C
2 Warsak Warsak (Reservoir) 240 C
3 Dargai Power Station Swat River 20 C
4 Kurram Garhi Kurram Garhi (canal) 4 C
5 Malakand Power Station Swat River 20 C
6 Reshun Chitral 2.8 C
7 Shishi Lower Chitral 0.30 C
8 Garam Chashma Chitral 0.10 C
9 Kalam Swat 0.2 LO
10 Ashuran Swat 0.4 LO
11 Karora Shangla 0.2 PLO
12 Damori Shangla 0.1 LO
13 Thall Dir 0.4 PLO
14 Kaghan Mansehra 0.2 PLO
15 Duber Kohistan 0.15 PLO
16 Keyal Kohistan 0.2 PLO
17 Jalkot Kohistan 0.15 PLO
Total 3767.2

C-Commissioned
LO-Leased out
PLO-Process of Leasing out

Private Power & Infrastructure Board
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Figure 3.1
PROJECTS IN OPERATION IN NWFP
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TABLE-3.2

S. No

Name of Project

River/Location

Capacity

Status

1 Malakand-1I1 Swat River Malakand Agency 81 A

2 Allai Khwar Indus River Distt.Mansehra 121 B

3 Duber Khwar Indus River Distt. Kohistan 130 B

4 Golen Gol Golen/Mastuj Distt Chitral 106 B

5 Khan Khwar Indus River Distt Kohistan 72 B

6 Kayal Khwar Swat River near Bahrain 125 C
Total 635

A. Project under construction by SHYDO, GONWEFP.

B.
C.

TABLE-3.3

Project approved by ECNEC for implementation by WAPDA.
It is yet to be decided as to whether the project will be implemented by WAPDA or SHYDO

PROJECTS UNDER IMPLEMETATION BY PRIVATE SECTOR

S. No

Name of Project

River/Location

Capacity

1 Matiltan Ushu River, District Swat 84 Tariff negotiations
with WAPDA not yet
finalized.

Total 84
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Figure 3.2
PROJECTS IN IMPLEMENTATION BY PUBLIC/PRIVATE SECTOR IN NWFP
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RAW SITES INDENTIFIED IN NWFP (ABOVE 50 MW)
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Project Name Location Capacity
(MW)
1* Dasu Indus river 2712.00
2 Chor nullah system Dist. Kohistan 1500.00
3 Patan Indus river 1172.00
4 High Thakot Indus river 1043.00
5** Terbala 4th extension Indus river 960.00
B*** Munda Dam Swat river 740.00
7 Kunar river (2nd stage Suki Kinari) Dist. Mansehra 652.00
8 Spat Gah (Middle) Dassu 550.00
9 Kandiah (Kaigh Scheme) Kohistan 548.00
10 Spat Gah (Lower) Dassu 500.00
11 Kandiah (Karang Scheme) Kohistan 454.00
12 Swat Scheme B1 (Kedam) Kalam, Swat River 410.00
13xx* Gahriat-Swir Lasht Chitral 334.00
14 Korag-Parait Chitral 223.00
15 Kunar river (ist stage naran) Dist. Mansehra 219.00
16 Spat Gah(Upper) Dassu 200.00
17 Madyan Swat river 150.00
18 Swat Scheme C Kalam, Swat River 147.00
19 Laspur-Muri Gram Chitral 133.00
20 Patrind Kunhar 133.00
21 Shogo-Sin Chitral 127.00
22 Sharmi Dist. Dir 115.00
23 Mirkani-Khazana Panjkura Dir 110.00
24 Gabral-Kalam Swat River 105.00
25 Swat Scheme Al (Kalam) Kalam, Swat River 101.00
26 Neckherdim-Paur Chitral 80.00
27 Uchhatur-Andakht Chitral 79.00
28**¥* Loo Nissar-Lawi Chitral 65.00
29 Istaru-Buni Chitral 52.00
30 Koto Dist. Dir 52.00
31 Mujigram-Shogo Chitral 51.00
Total 13584.00
* Carrying out a detailed feasibility study has been approved in Public Sector.
* Project will be implemented in Public Sector.

*xk Project is being processed in PPIB for implementation in the Private Sector.
¥k WAPDA has submitted PC-II for carrying out detailed feasibility study for
processing of approval.
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Figure 3.3
PROJECTS ABOVE 50 MW (RAW SITES) IN NWFP
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RAW SITES INDENTIFIED IN NWFP (BELOW 50 MW)

Project Name Location Capacity
1 DongaiGah Spat-Indus River 32.00
2 Tirich Gol, Alt 3A Upper Chitral 29.70
3 Machi Branch Mardan 28.00
4 Arkari Gol (Alt 2) Lower Chitral 26.40
5 Tirich Gol, Alt1 A Upper Chitral 25.70
6 Arkari Gol (Alt 1) Lower Chitral 24.00
7 Tirich Gol, Alt2 A Upper Chitral 22.60
8 Damtour Dor/hazara 15.00
9 Bimbal Mansehra 14.00
10 Serai, Karora Indus Swat / Mansehra West 13.50
11 Y.I.A Golen Lower Chitral 11.30
12 Chokel Khwar Swat River near Bahrain 10.50
13 Barum Gol Upper Chitral 10.00
14 Turkho River, Alt 2 Upper Chitral 9.90
15 Turkho River, Alt 1 Upper Chitral 9.40
16 Baral Darra Swat Valley (Garni) 9.00
17 Mastuj River 2 Upper Chitral 8.90
18 Bhimbal Dist. Mansehra 8.10
19 Jabori Dist. Mansehra 8.00
20 Karora Basham 8.00
21 Rish Gol, Alt 2 Upper Chitral 7.70
22 Karora New Indus Swat / Mansehra West 7.50
23 Kedam Khwar Kedam Khwar-Swat 7.00
24 Lutkho River Lower Chitral 6.40
25 Rish Gol, Alt 1 Upper Chitral 6.20
26 Ushiri Ushiri River Dir 6.00
27 Balkanai Indus Swat / Mansehra West 5.30
28 Gande Gar Dir Distt. (Ushri Khwar) 5.20
29 Ayun Lower Chitral 5.06
30 Garbral River Swat Valley (Kalam) 4.75
31 Khghan (Alt 1) Kaghan Valley 4.10
32 Dadar Siran/Hazara 4.00
33 Gandegah Panjkoora River Dir 4.00
34 Laspur River Upper Chitral 3.25
35 Bela Dir Distt (Ghaldai sin) 2.95
36 Owir Gol Upper Chitral 2.90
37 Naran Kaghan Valley 2.80
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Figure 3.4
PROJECTS BELOW 50 MW (RAW SITES) IN NWFP
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TABLE-3.6

SOLICITED SITES INDENTIFIED IN NWFP (ABOVE 50 MW)

Project Name Location Capacity
(MW)
1 Kurram Tangi dam Kurram North, Wazirstan Agency 58
Total 58

SOLICITED SITES INDENTIFIED IN NWFP (BELOW 50 MW)

Project Name Location Capacity
(Mw)
1 Daral Khwar Kohistan 35
2 Summer Gah Kohistan 28
3 Ranolia Kohistan 12
4 Batal Khwar Swat 8
5 Pehur Swabi 18
6 Tank Zam Tank Zam/ DI Khan 25.5
7 Gomal Zam Gomal/Waziristan 17.4
Total 143.90
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PROJECTS ABOVE & LESS THAN 50 MW (SOLICITED SITES) IN NWFP
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CHAPTER | 4
!

Hydel Potential in Punjab

4.1 Introduction

Punjab is Pakistan’s province of the five rivers namely, Sutluj, Ravi, Chenab, Jhelum and Indus.
The first four join the mighty Indus at Mithan Kot which ultimately falls into the Arabian Sea.
Punjab has the distinction of having the slope of gravity flow not only in Pakistan, but also in the
world. Its irrigation system contributes 25 % of Pakistan’s GDP and also engages 54 % of its labour
force. After the Indus Water Treaty in 1960, large inter-basin link canals and storages were
constructed.

In 1994, national consensus was developed to generate hydel power projects on canal sites in
Punjab and, in pursuance thereof; the Punjab Power Development Board was created in the
Irrigation Department in 1995 for the promotion of hydel power generation. Recently, WAPDA
has launched the 1450 MW Ghazi Barotha hydel project as a run-of-river project. At different canals
and barrages, about 324 potential sites with a total capacity of 5895 MW were identified with
medium and small head. Out of these, 7 projects are in operation, one site is under implementation
in the public sector. Tables-4.1 & 4.2 indicates the details of the projects in operation and under
implementation in the public sector with the total capacity of 1698 MW and 96 MW respectively,
while Figure-4.1 shows the location of these projects. Table-4.3 illustrates the details of raw sites
projects below 50 MW with the total capacity of 350 MW. Table-4.4 indicates the list of solicited
sites of above and below 50 MW with the total capacity of 3720 MW and 32.17 MW respectively,
while Figure-4.2 shows the location of these projects.
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TABLE-4.1
PROJECTS IN OPERATION

Location

Capacity

(Mw)

Status

1 Ghazi Barotha Ghazi Barotha, Disst. Attock 1450 C
2 Rasul Rasul Distt. Mandi Bahuddin 22 C
3 Shadiwal Shadiwal near Gujrat 14 C
4 Nandipur Nandipur near Gujranwala 14 C
5 Chichoki Hydel Upper Chenab Canal, 13 C
6 Renala Renala-Khurd,-Distt. Okara 1 C
7 Chashma Chashma 184 C
Total 1698
C-Commissioned
TABLE-4.2

PROJECTS UNDER IMPLEMENTATION BY PUBLIC SECTOR

Project Name

Location

Capacity

(MW)

Status

1 Jinnah

Jinnah Barrage

96

Total

96
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DISTANCE
RD (Feet)

MR |
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1 Indus/Chasma Chasma Jhelum Link Canal 0+000 13.85
2 Indus/Chasma Chasma Jhelum Link Canal 34+387 0.806
3 Indus/Chasma Chasma Right Bank Canal 98+000 0.261
4 Indus/Chasma Chasma Right Bank Canal 188+000 0.784
5 Indus/Jinnah Thal Canal 0+000 0.091
6 Indus/Jinnah Thal Canal 22+000 0.053
7 Indus/Jinnah Thal Canal 0+000 0.143
8 Indus/Jinnah Thal Canal 87+200 0.071
9 Indus/Jinnah Thal Canal 0+000 0.246
10 Indus/Jinnah Thal Canal 29+000 0.298
11 Indus/Jinnah Thal Main Line Lower Canal 0+000 1.418
12 Indus/Jinnah Thal Main Line Lower Canal 27+000 1.165
13 Indus/Jinnah Thal Main Line Lower Canal 68+500 0.845
14 Indus/lJinnah Thal Main Line Lower Canal 131+000 0.786
15 Indus/Jinnah Thal Main Line Lower Canal 172+000 0.758
16 Indus/Jinnah Thal Main Line Lower Canal 212+500 0.482
17 Indus/Jinnah Thal Main Line Lower Canal 237+000 1.115
18 Indus/Jinnah Thal Main Line Lower Canal 261+500 0.722
19 Indus/linnah Thal Main Line Lower Canal 304+000 0.453
20 Indus/Jinnah Thal Main Line Lower Canal 317+500 0.953
21 Indus/Jinnah Thal Main Line Lower Canal 373+000 0.853
22 Indus/Jinnah Thal Main Line Lower Canal 419+000 0.363
23 Indus/Jinnah Thal Main Line Lower Canal 448+500 0.342
24 Indus/Jinnah Thal Main Line Upper Canal 2+300 0.835
25 Indus/Taunsa T.P Link Canal 60+000 4.235
26 Indus/Taunsa T.P Link Canal 131+500 4.042
27 Indus/Taunsa T.P Link Canal 182+000 6.157
28 Indus/Taunsa T.P Link Canal 184+500 3.789
29 Chenab/Khanki Lower Chenab Canal 0+000 0.0768
30 Chenab/Khanki Lower Chenab Canal 36+670 0.0155
31 Chenab/Khanki Lower Chenab Canal 54+4086 0.0308
32 Chenab/Khanki Lower Chenab Canal 75+011 0.028
33 Chenab/Khanki Lower Chenab Canal 0+000 4.9538
34 Chenab/Khanki Lower Chenab Canal 40+200 1.6498

Private Power & Infrastructure Board




—
——
e —
— —
—
= =
r———
—
—
r—y
b

(b
EL
i e

Location DISTANCE Capacity
RD (Feet) (MW)
35 Chenab/Khanki Lower Chenab Canal 76+380 1.9399
36 Chenab/Khanki Upper Gogera Branch 0 0.1737
37 Chenab/Khanki Upper Gogera Branch 47+900 0.2076
38 Chenab/Khanki Upper Gogera Branch 0+000 0.2828
39 Chenab/Khanki Upper Gogera Branch 77+000 0.2855
40 Chenab/Khanki Upper Gogera Branch 101+400 0.2982
41 Chenab/Khanki Upper Gogera Branch 109+500 0.1104
42 Chenab/Khanki Upper Gogera Branch 145+450 0.0436
43 Chenab/Khanki Upper Gogera Branch 163+333 0.7275
44 Chenab/Khanki Upper Gogera Branch 181+050 0.0212
45 Chenab/Khanki Upper Gogera Branch 204+987 0.2732
46 Chenab/Khanki Upper Gogera Branch 229+200 0.0966
47 Chenab/Khanki Upper Gogera Branch 249+000 0.0875
48 Chenab/Khanki Upper Gogera Branch 282+700 0.0458
49 Chenab/Khanki Upper Gogera Branch 296+100 0.0476
50 Chenab/Khanki Upper Gogera Branch 320+189 0.0558
51 Chenab/Khanki Upper Gogera Branch 322+000 0.0429
52 Chenab/Khanki Upper Gogera Branch 322+492 0.0687
53 Chenab/Khanki Upper Gogera Branch 410+200 0.1173
54 Chenab/Khanki Upper Gogera Branch 439+300 0.0347
55 Chenab/Khanki Upper Gogera Branch 448+530 0.0665
56 Chenab/Khanki Upper Gogera Branch 449+719 0.0276
57 Chenab/Khanki Upper Gogera Branch 0+000 0.356
58 Chenab/Khanki Upper Gogera Branch 27+000 0.59
59 Chenab/Khanki Upper Gogera Branch 65+000 0.374
60 Chenab/Khanki Upper Gogera Branch 103+927 0.238
61 Chenab/Khanki Upper Gogera Branch 120+000 0.257
62 Chenab/Khanki Upper Gogera Branch 171+000 0.189
63 Chenab/Khanki Upper Gogera Branch 218+000 0.654
64 Chenab/Khanki Upper Gogera Branch 265+000 0.125
65 Chenab/Khanki Upper Gogera Branch 269+000 0.217
66 Chenab/Khanki Upper Gogera Branch 294+300 0.045
67 Chenab/Khanki Upper Gogera Branch 324+000 0.13
68 Chenab/Khanki Upper Gogera Branch 0+000 1.327
69 Chenab/Khanki Upper Gogera Branch 21+900 0.232
70 Chenab/Khanki Upper Gogera Branch 54+879 0.128
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S. No Project Name Location DISTANCE Capacity
RD (Feet) (MW)
71 Chenab/Khanki Upper Gogera Branch 101+400 0.269
72 Chenab/Khanki Upper Gogera Branch 214+000 1.695
73 Chenab/Khanki Upper Gogera Branch 219+000 0.888
74 Chenab/Khanki Upper Gogera Branch 251+000 0.481
75 Chenab/Khanki Lower Chenab Canal (Lower) 0+000 0.872
76 Chenab/Khanki Lower Chenab Canal (Lower) 37+025 1.328
77 Chenab/Khanki Lower Chenab Canal (Lower) 68+830 0.828
78 Chenab/Khanki Lower Chenab Canal (Lower) 178+250 0.325
79 Chenab/Khanki Lower Chenab Canal (Lowver) 184+612 0.0249
80 Chenab/Khanki Lower Chenab Canal (Lower) 216+852 0.689
81 Chenab/Khanki Lower Chenab Canal (Lower) 260+000 0.401
82 Chenab/Khanki Lower Chenab Canal (Lower) 277+500 0.285
83 Chenab/Khanki Lower Chenab Canal (Lower) 140+050 0.209
84 Chenab/Khanki Lower Chenab Canal (Lower) 161+287 0.816
85 Chenab/Khanki Lower Chenab Canal (Lowver) 182+950 0.524
86 Chenab/Khanki Lower Chenab Canal (Lower) 0+000 0.262
87 Chenab/Khanki Lower Chenab Canal (Lower) 25+020 0.174
88 Chenab/Khanki Lower Chenab Canal (Lower) 38+585 0.429
89 Chenab/Khanki Lower Chenab Canal (Lower) 49+898 0.116
90 Chenab/Khanki Lower Chenab Canal (Lower) 61+288 0.067
91 Chenab/Khanki Lower Chenab Canal (Lowver) 86+105 0.166
92 Chenab/Khanki Lower Chenab Canal (Lower) 137+073 0.316
93 Chenab/Khanki Lower Chenab Canal (Lower) 170+500 0.242
94 Chenab/Khanki Lower Chenab Canal (Lower) 192+936 0.114
95 Chenab/Khanki Lower Chenab Canal (Lower) 229+520 0.057
96 Chenab/Khanki Lower Chenab Canal (Lower) 246+080 0.07
97 Chenab/Marala B.R.B.D Link Canal 0 +000 1.981
98 Chenab/Marala B.R.B.D Link Canal 68+600 0.536
99 Chenab/Marala B.R.B.D Link Canal 91+400 0.559
100 Chenab/Marala B.R.B.D Link Canal 337+144 0.224
101 Chenab/Marala B.R.B.D Link Canal 400+000 0.587
102 Chenab/Marala B.R.B.D Link Canal 433+958 0.926
103 Chenab/Marala B.R.B.D Link Canal 465+300 0.705
104 Chenab/Marala B.R.B.D Link Canal 481+760 1.1208
105 Chenab/Marala B.R.B.D Link Canal 509+712 3.1414
106 Chenab/Marala B.R.B.D Link Canal 513+550 0.3894
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107 Chenab/Marala B.R.B.D Link Canal 271+000 0.344
108 Chenab/Marala B.R.B.D Link Canal 304+000 0.33
109 Chenab/Marala B.R.B.D Link Canal 375+000 0.213
110 Chenab/Marala B.R.B.D Link Canal 445+000 0.0912
111 Chenab/Marala B.R.B.D Link Canal 218+500 0.187
112 Chenab/Marala B.R.B.D Link Canal 240+250 0.92
113 Chenab/Marala B.R.B.D Link Canal 265+128 0.065
114 Chenab/Marala B.R.B.D Link Canal 281+000 0.064
115 Chenab/Marala B.R.B.D Link Canal 304+000 0.022
116 Chenab/Marala Chenab / Upper Chenab Canal 0+000 4.789
117 Chenab/Marala Chenab / Upper Chenab Canal

(Lowver) 0+000 10.52
118 Chenab/Marala Chenab / Upper Chenab Canal

(Lowver) 128+000 4.679
119 Chenab/Marala Chenab / Upper Chenab Canal

(Lower) 164+400 3.455
120 Chenab/Marala Chenab / Upper Chenab Canal

(Lowver) 221+000 5.975
121 Chenab/Marala Chenab / Upper Chenab Canal

(Lower) 225+508 2.761
122 Chenab/Marala Chenab / Upper Chenab Canal

(Lowver) 266+000 1.153
123 Chenab/Marala Chenab 7/ Upper Chenab Canal

(Lowver) 283+100 4671
124 Chenab/Panjnad Abbasian Canal 0+000 4671
125 Chenab/Panjnad Panjnad Canal 0+000 6.309
126 Chenab/Panjnad Panjnad Canal 150+000 1.952
127 Chenab/Panjnad Panjnad Canal 203+966 0.517
128 Chenab/Panjnad Panjnad Canal 229+000 1.307
129 Chenab/Panjnad Panjnad Canal 0+000 0.353
130 Chenab/Panjnad Panjnad Canal 62+486 0.223
131 Chenab/Qadirabad | Lower Chenab Canal Feeder 0+000 2.143
132 Chenab/Qadirabad | Qadirabad Balloki Link Canal 0+000 2.1432
133 Chenab/Qadirabad | Qadirabad Balloki Link Canal 81+274 2.116
134 Chenab/Qadirabad | Qadirabad Balloki Link Canal 182+102 0.639
135 Chenab/Qadirabad | Qadirabad Balloki Link Canal 271+665 3.602
136 Chenab/Qadirabad | Qadirabad Balloki Link Canal 304+985 4.107
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Location DISTANCE Capacity
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137 Chenab/Qadirabad | Qadirabad Balloki Link Canal 379+265 1.111
138 Chenab/Trimmu Trimmu-Sidhuni Link Canal 0+019 2.222
139 Jhelum/Mangla Gujrat Branch Canal 0+600 0.666
140 Jhelum/Mangla Gujrat Branch Canal 1+350 0.677
141 Jhelum/Mangla Gujrat Branch Canal 2+000 0.407
142 Jhelum/Mangla Gujrat Branch Canal 21+000 0.309
143 Jhelum/Mangla Gujrat Branch Canal 35+065 0.205
144 Jhelum/Mangla Gujrat Branch Canal 63+000 0.152
145 Jhelum/Mangla Gujrat Branch Canal 75+000 0.152
146 Jhelum/Mangla Gujrat Branch Canal 113+000 0.87
147 Jhelum/Mangla Gujrat Branch Canal 142+500 0.017
148 Jhelum/Mangla Upper Jhelum Canal 27+500 2.125
149 Jhelum/Mangla Upper Jhelum Canal 34+750 25
150 Jhelum/Mangla Upper Jhelum Canal 36+860 243
151 Jhelum/Mangla Upper Jhelum Canal 63+000 1.845
152 Jhelum/Mangla Upper Jhelum Canal 78+695 0.662
153 Jhelum/Mangla Upper Jhelum Canal 89+149 1.086
154 Jhelum/Mangla Upper Jhelum Canal 107+000 1.509
155 Jhelum/Mangla Upper Jhelum Canal 225+080 1.443
156 Jhelum/Mangla Upper Jhelum Canal 348+000 1.117
157 Jhelum/Rasul Lower Jhelum Canal 223+350 0.234
158 Jhelum/Rasul Lower Jhelum Canal 276+850 0.714
159 Jhelum/Rasul Lower Jhelum Canal 317+800 0.014
160 Jhelum/Rasul Lower Jhelum Canal 0+000 0.209
161 Jhelum/Rasul Lower Jhelum Canal 53+300 0.148
162 Jhelum/Rasul Lower Jhelum Canal 83+900 0.17
163 Jhelum/Rasul Lower Jhelum Canal Feeder 0+000 1.23
164 Jhelum/Rasul Lower Jhelum Canal Feeder 8+626 1.0727
165 Jhelum/Rasul Rasul Qadirabad Link 0+000 2.602
166 Jhelum/Rasul Rasul Qadirabad Link 145+255 2.117
167 Ravi/ Balloki B.S.Link | 0+000 1.114
168 Ravi/ Balloki B.S.Link | 73+201 1.086
169 Ravi/ Balloki B.S. Main Link 0+000 3.178
170 Ravi/ Balloki B.S. Link | 1+410 0.059
171 Ravi/ Balloki Lower Bari Doab Canal 0+000 1.095
172 Ravi/ Balloki Lower Bari Doab Canal 27+173 0.758
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Location DISTANCE Capacity
RD (Feet) (MW)
173 Ravi/ Balloki Lower Bari Doab Canal 62+713 0.604
174 Ravi/ Balloki Lower Bari Doab Canal 108+954 1.118
175 Ravi/ Balloki Lower Bari Doab Canal 196+954 1.374
176 Ravi/ Balloki Lower Bari Doab Canal 227+454 2.781
177 Ravi/ Balloki Lower Bari Doab Canal 258+654 3.149
178 Ravi/ Balloki Lower Bari Doab Canal 285+454 2.634
179 Ravi/ Balloki Lower Bari Doab Canal 329+058 3.514
180 Ravi/ Balloki Lower Bari Doab Canal 340+850 0.311
181 Ravi/ Balloki Lower Bari Doab Canal 391+454 0.978
182 Ravi/ Balloki Lower Bari Doab Canal 430+500 0.241
183 Ravi/ Balloki Lower Bari Doab Canal 450+500 1.185
184 Ravi/ Balloki Lower Bari Doab Canal 461+550 2.082
185 Ravi/ Balloki Lower Bari Doab Canal 493+890 0.318
186 Ravi/ Balloki Lower Bari Doab Canal 527+216 1.2
187 Ravi/ Balloki Lower Bari Doab Canal 542+168 0.147
188 Ravi/ Balloki Lower Bari Doab Canal 571+200 0.342
189 Ravi/ Balloki Lower Bari Doab Canal 589+000 1.074
190 Ravi/ Balloki Lower Bari Doab Canal 601+200 0.34
191 Ravi/ Balloki Lower Bari Doab Canal 640+200 1.076
192 Ravi/ Sidhuni S.M.B Link 0+014 4.479
193 Ravi/ Sidhuni Sidhnai Canal 0+000 0.159
194 Ravi/ Sidhuni Sidhnai Canal 19+500 0.374
195 Ravi/ Sidhuni Sidhnai Canal 41+000 0.51
196 Ravi/ Sidhuni Sidhnai Canal 54+100 0.323
197 Ravi/ Sidhuni Sidhnai Canal 62+000 0.542
198 Ravi/ Sidhuni Sidhnai Canal 163+800 0.201
199 Ravi/ Sidhuni Sidhnai Canal 197+755 0.293
200 Ravi/ Sidhuni Sidhnai Canal 0+000 0.46
201 Ravi/ Sidhuni Sidhnai Canal 44+077 0.28
202 Ravi/ Sidhuni Sidhnai Canal 61+077 0.126
203 Ravi/ Sidhuni Sidhnai Canal 78+050 0.259
204 Ravi/ Sidhuni Sidhnai Canal 117+117 0.209
205 Ravi/ Sidhuni Sidhnai Canal 140+000 0.171
206 Sutlej/Islam Bahawal Canal Upper 0+000 0.965
207 Sutlej/Islam Bahawal Canal Upper 43+500 1.554
208 Sutlej/Islam Bahawal Canal Upper 81+000 1.468
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