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WATER AND POWER SECTOR DEVELOPMENT

Irrigated agriculture is the backbone of Pakistan's economy. The agriculture
sector is the major user of water and its consumption will continue to dominate
the water requirements. Direct rainfall contributes less than 15 percent of the
water supplied to the crops. The major user of water for irrigation is the Indus
Basin Irrigation System. About 105 Million Acres Feet (MAF) out of 155 MAF of
surface water is being diverted annually for irrigation while around 48 MAF is
pumped from groundwater.

Pakistan has a total 196.72 MA area out of that 72.70 is cultivable. The
cultivated area (Irrigated & Barani) has come to 52.31 MA, whereas 47.62 MA is
area under all sort of irrigation sources. (27 MA is the area under canal
irrigation).

With large cultivable land base of 77 Million Acres (MA) of which only 27 MA are
canal commanded, Pakistan still has the additional potential of bringing about
20.39 MA of virgin land under irrigation.

With increased population, Pakistan is fast heading towards a situation of water
shortage Per capita surface water availability was 5260 cubic meters in
1951when population was 34 million, which reduced to 1038 cubic meter in 2010
when the estimated population is 172 million. The minimum water requirement to
being a "water short country" is 1,000 cubic meters. In the year 2012, Pakistan
will have reached the stage of" acute water shortage"

According to the 1960 Indus Water Treaty, signed between India and Pakistan
with the good offices of World / Bank, India was allowed exclusive rights to use
waters of Ravi, Sutlej and Beas rivers, whereas the waters of Western Rivers,
Indus, Jhelum and Chenab were assigned to Pakistan. Under the 1960 Treaty,
the Indus Basin Replacement Works comprising two major dams, 5 barrages
and 8 link canals were constructed to alleviate the problems. However, due to
excessive sediment inflows in the river water, all the three storages (Tarbela,
Mangla, Chashma) are rapidly loosing their capacities. By the year 2025, these
storages would loose 37% (6.27 MAF) of their capacity, which virtually means
loss of one mega storage project.

An annual average of over 35.2 MAF escapes below Kotri varying from 9 MAF to
92 MAF. However this surplus water in the river system is available in about 70-
100 days of summer only. To save and utilize available water, construction of
additional storage facilities is essential for sustainable irrigated agriculture, which
supports about 70% of the population of Pakistan.

National demand of electricity has been and would keep on growing rapidly.
Based on the present generation capacity, the hydel:thermal mix in the country is
34:66, which is almost the reverse of an ideal hydel - thermal mix, which should
be 70:30 for overall economic development of the Pakistan. Though induction of
thermal generation initially helped in overcoming load shedding, it resulted in
substantial increase in power tariff. Therefore, a sizeable injection of cheap
hydropower through multipurpose storages is a viable option to keep the cost of
electricity within affordable limits.

To facilitate the process of economic development and to ensure greater social
stabilization in Pakistan, it is imperative that employment creation and poverty
reduction issues are addressed on priority. Additional water storages and power
generation would form the basis of this strategy during the next decade.

At present the rated electric power generating capacity in Pakistan is only 18000
MW with the demand growing at 10% annually. The average per capita



consumption is only 482 units. Power shortage in the industrial, agricultural and
domestic sectors has been evident for the past few years with the shortage
assuming critical proportions last year. The water shortage is even more acute.
To feed a population of nearly 172 million people, existing water storage capacity
of 15 Million Acre Feet (MAF) needs to be tripled in the years ahead so that the
remaining 20 million acres of cultivable land can be brought under plough. Water
conservation and increased water productivity must also be encouraged.

It is an economically unsustainable fact that the total water storages capacity in
the country is only 15 MAF representing 13% of the total annual flows of 136
MAF. Countries in Asia, Africa and the Americas have a storage capacity many
times greater. To address this problem the Government of Pakistan (GoP) is
developing feasibility and detailed engineering studies for nearly 20 MAF of
water storage and 25,000 MW of hydel power. This is apart from thermal power
being developed by the private sector, Independent Power Producers (IPPs) and
the Government.

To achieve the above objectives the GoP through WAPDA and the private sector
plans to concentrate on the following water and power projects in the next few
years: (i) Construction of large dams including Diamer-Basha Dam for
Public/Private Partnership (ii) Construction of Hydropower Projects (iii)
Construction of Medium/ Small Water Storage Dams (iv) Construction of Canals
(v) Construction of Transmission Lines for dispersal of Power from Hydropower
Project to Load Centres of National Grid. These projects would create additional
water storages, generate cheap indigenously developed electricity and prevent
flood damages. All these measures would also ensure food security,
employment generation and above all poverty alleviation.

EXISTING INSTALLED GENERATION CAPACITY
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PROJECTS FOR PARTNERSHIP —

FRIENDS OF DEMOCRATIC PAKISTAN

US$ Million
Total Public
No. Project Estimate Private
d Cost Partnership
1. Diamer-Basha Dam Project 11178 2500
Transmission Scheme for Dispersal of Power
2. from Diamer-Basha Dam Project to Major 130 130
Load Centres in the National Grid
3. Bunji Hydropower Project 6838 1850
Transmission Scheme for Dispersal of Power
4. | from Bunji Hydropower Project to Major Load 1559 1559
Centres in the National Grid
5. Dasu Hydropower Project 5206 1298
Transmission Scheme for Dispersal of Power
6. from Dasu Hydropower Project to Major Load 1145 1145
Centres in the National Grid
7. Munda Dam Multipurpose 1149 226
8. Kurram Tangi Dam Project 300 63
9. 12 Small/Medium Dams (Phase-I) 1639 178
Hingol Dam Project 315 30
Bara Dam Project 178 58
10, Dispersal of_ POW(_ar from Ngelum-JheIum 130 130
Hydroelectric Project to Gujranwala
11. | Dispersal of Power from Tarbela to Faisalabad
Total 29,274 9,079




DIAMER BASHA DAM PROJECT

GENERAL

Government of Pakistan decided to construct 5 multi-purpose storages in the country during
next 10 -12 years. Diamer Basha Dam Project will be undertaken in the first phase. President of
Pakistan performed the groundbreaking ceremony of the project. Detailed engineering design
of the dam and allied structures is completed and tender documents are ready. Prequalification
of contractors has been started and contract for project implementation through five lots shall
be advertised soon.

THE PROJECT

The project is located on Indus River, about 315 km upstream of Tarbela Dam, 165 km
downstream of the Gilgit-Baltistan capital Gilgit and 40 km downstream of Chilas (refer location
map). The proposed dam would have a maximum height of 272 m, and impound a reservoir of
about 8.1million acre feet (MAF), with live storage of more than 6.4 MAF. Mean annual
discharge of Indus River at the site is 50 MAF. Thus the dam will impound 15% of the annual
river flow. The dam project would cover an area of 110 km? and extend 100 km upstream of the
dam site upto Raikot Bridge on Karakoram Highway (KKH).

The dam is located at the boundary of Gilgit-Baltistan (GB) and North Western Frontier
Province (NWFP) in such a way that the right abutment and the right Power House is in GB
while the left bank of the dam and the left Power House is in NWFP. WAPDA offices and
Colony including that of the Consultants shall be in the Thor Nallah Valley in GB while the
Contractor's Camp and fabrication yard and workshop shall be in NWFP

NEED OF THE PROJECT

Agriculture is the backbone of Pakistan’s economy. Pakistan today is among one of the World’s
fastest growing population, now estimated as over 150 million. Due to lack of large river
regulation capability through sizeable storages, the country is already facing serious shortages
in food grains. Given the present trend, Pakistan could soon become one of the food deficit
countries in the near future. Therefore, there is a dire need to build storages for augmenting
agriculture production.

Tarbela, Mangla and Chashma reservoirs have already lost about 5.3 MAF due to
sedimentation. It is estimated that by year 2016, this loss would increase to 6.6 MAF, almost
equal to the original combined capacity of Mangla and Chashma reservoirs. Due to complete
stoppage of any sizable multi-purpose storage development after commissioning of Tarbela
Dam in 1976, sustainability of existing irrigated agriculture of Pakistan is in serious jeopardy.
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The present demand of electricity in country is above 17,000 MW, which is estimated to cross
30,000 MW by the year 2017. A large-scale injection of power thus becomes inevitable.
Hydropower will provide the required electricity at affordable price. Contribution of 4500 MW
power from Diamer Basha Dam will go a long way in alleviating this situation.

PROJECT BENEFITS

- Availability of about 6.4 MAF annual surface water storage for supplementing irrigation
supplies during low flow periods

- Harnessing of renewable source of clean and cheap energy through installed capacity of
4500 MW

- Average Annual Generation 18000 GWh

- Extend Life of Tarbela reservoir by blocking the sediments

- Additional Annual Generation at Tarbela 1111GWh

- Reduction of dependence on thermal power, thus saving foreign exchange

- Employment opportunity, particularly to the locals, during the construction and operation

- Creation of massive infrastructure leading to overall socio-economic uplift of the area and
standard of living of people

- The Project will pay back its cost in 8 years

SALIENT FEATURES

LOCATION 40 km downstream of Chilas

MAIN DAM:

Maximum Height 272 m

Type Roller Compacted Concrete (RCC)

DIVERSION SYSTEM 2 No. Diversion tunnels
1 No. Diversion channel

Upstream and Downstream Cofferdams

MAIN SPILLWAY:

No. of gates 14
Size of gate 115 16.24m

RESERVOIR LEVEL 1160 m

Gross capacity 8.1 MAF (10.0 BCM)
Live capacity 6.4 MAF (7.9 BCM)
Min. operation level El. 1060 m
OUTLETS:

Low level 2

Sluicing 5

POWERHOUSE(S): 2

Total installed capacity 4500 MW

Location and type Two, one each under the right and left abutment
No. of units 12 each of 375 MW

Average generation 18,000 Gwhl/year

ESTIMATED COST Rs.894,257 million (US$ 11.178 billi on)



FINANCIAL OUTLAY OF DIAMER BASHA DAM

X . Expenditure (Rs. Million)
Financial year -
Local Foreign Total
I. Pre-Construction
2009-10 25,384 - 25,384
Sub Total — | 25,384 - 25,384
Il. Construction Period
2010-11 27,339 9,498 36,838
2011-12 23,922 6,492 30,414
2012-13 40,889 14,263 55,152
2013-14 43,420 41,131 84,551
2014-15 54,147 42,751 96,898
2015-16 64,661 52,436 117,097
2016-17 74,871 53,392 128,262
2017-18 74,683 37,210 111,893
2018-19 66,274 22,085 88,360
2019-20 70,369 16,676 87,045
Sub-Total Il 540,577 295,933 836,510
Ill. Post Construction
2020-21 15,353 17,010 32,363
IV. Total (I+11+111) 581,314 312,943 894,257

PROPOSED CONTRACT LOTS

LOT 1.

LOT 2.

LOT 3.
LOT 4.
LOT 5.

Concrete Dam and Related Structures Including Diversion Tunnels and Permanent
Access Bridge (US$1.827 Billion)

Underground Works and Related Structures (Left and Right Banks) (US$ 0.685
Billion)

Hydro-Mechanical Equipment and Hydraulic Steel Structures (US$ 0.422 Billion)
Power Plant Generation Equipment (Left and Right Bank) (US$ 1.030 Billion)

Electrical High Voltage Equipment and Power Plant Electrical Equipment (Left and
Right Bank) (US$ 1.063 Billion)

CURRENT STATUS

Detailed Engineering Design & Tender Documents of DBDP have been completed.
Hydraulic Model Studies are completed.

PC-I (Part-1) for Land Acquisition and Resettlement for Rs.60 billion has been approved
by ECNEC on 6.11.2008. GOP has allocated Rs.3 billion in ADP and Rs.5 billion Wapda
PSDP 2009-2010.

Indus River System Authority (IRSA) has considered the Diamer Basha Dam Project in
its meeting held on Aug-19, 2009 wherein all the members were present. The Authority
with consensus cleared the project with live storage capacity of 6.4 MAF.

During March-April, 2009 ADB Reconnaissance Mission Reviewed the Project. The
Bank Aide Memoire has been received & approved by Wapda and GOP. Visit of ADB
Facts Finding Mission is awaited. ADB has shown interest to finance the project with
following requirements:-

0 National Consensus Resolution on Diamer Basha Dam.

0 Power Sector Reforms, Elimination of Subsidy in Tariff.

0 Improvement in Resettlement Plan — Establishment of Resettlement Organization.

0 Transparency in Award/Procurement of Contracts.

Pre-qualification documents (PQD) for Lot-1, Lot-2, Lot-3 have been reframed as per
Asian Development Bank (ADB) guidelines. Notice for pre-qualification shall be re-
advertised after approval of these documents from ADB.

Main PC-I has been approved by Executive Committee of National Economic Council
(ECNEC) on August-20, 2009 for Rs.894,257.00 million. GOP has allocated Rs.15
billion in Wapda PSDP 2009-2010.

PC-1 for KKH By-pass, Shatial-Thore Nullah existing KKH has been approved by
ECNEC on August-20, 2009 for Rs.3844.432 million. GOP has allocated Rs.2332
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million Wapda PSDP 2009-2010. Pre-qualification documents were received by NHA on
24.10.20009.

Presentation to Prime Minister of Pakistan on DBDP was given on 23.12.2009. The
following decisions have been taken by the Prime Minister:

o A Committee of Ministers for Water & Power, KA& GB, Information & Broad
Casting, Labour & Manpower, Inter Provincial Coordination and Deputy Chairman,
Planning Commission will consider all impending issues including Boundary
Dispute, Acquisition Of Land, National Consensus and Upgradation Of KKH. The
committee will submit its recommendations to the Prime Minister as early as
possible.

0 Council of Common Interest (CCI) will discuss the issue of consensus by all
federating units on Diamer-Basha Dam. Ministry of Water & Power will persuade
ADB to accept the decision of CCI for extending project loan.

0 NHA may be given exact datelines for upgradation and relocation of KKH.

0 Once the above issues are resolved, monthly review meetings will be held to
monitor progress. The Prime Minister will chair these meetings subject to his
availability.

Rs.92 million have been released for DCO Kohistan for Acquisition of Land for
Contractor’'s Camp in NWFP.

Construction of Thakot bridge is under process. Physical progress uptill now is 65%.
Rs.150 million has been allocated for the year 2009-2010. Rs.45 million have been
released to NHA from WAPDA own resources to complete the project as per schedule.
Cash/Work Plan for PC-I (Part-I) Acquisition of Land & Resettlement for ADP provisions
during 2009-2010 has been cleared by Planning Commission and forwarded to Finance
Division, GOP for releasing of funds

Cash/Work Plan for Construction of Colony at Thore Valley for ADP provisions during
2009-2010 has been cleared by Planning Commission and forwarded to Finance
Division, GOP for releasing of funds.

PROJECT LAYOUT



PROJECT RESERVOIR

PROPOSED TIMEFRAME FOR OVERALL IMPLEMENTATION
(JUNE 20009)

SR. ACTIVITY CALENDAR YEAR  (JAN-DEC)

NO. 2002 | 2003| 2004| 2005| 2006| 2007| 2008| 2009| 2010| 2011| 2012| 2013 | 2014| 2015| 2016| 2017| 2018| 2019| 2020

| Detailed Engineering Design and Tender Documents

1 Feasibility Study Stage-l (Completed by NEAC) ﬂ

Detailed Engineering and Preparation of Tender
Documents Based on World Bank/ADB Guidelines (By
DBC)

Additional Investigations, Studies and Model Testin g
(WAPDA /DBC)

Il Project Implementation

1 Pre-construction Activities Including Project Colon yin
Thor Valley, Land Acquisition, Up-gradation /
Relocation of KKH

2 Core Construction Activities (Lot 1 to 5) -#

2.1 Tendering Process Upto Award -#

2.2 Mobilization of Contractor(s) -#I

2.3 Construction S Y S Y
3 Reservoir Impounding (Upto FRL of 1160 masl) - -
Bl s perpe Bl Rescheduled
B nermittent Activity Il continuous Activity




FINANCING OF DIAMER-BASHA DAM PROJECT

ELECTRO-MECHANICAL WORKS

Total Estimated Cost US$ 11.178 Billion

Request for Total Foreign Assistance US$ 5 Billion

Request for Foreign Assistance for
Supplier's Credit/Public Private Partnership
for Electro-Mechanical Works US$ 2.5 Billion

Detail as under:

* Hydro-Mechanical Equipment & Hydraulic
Steel Structures US$ 422 Million
(Hydro-mechanical equipment and hydraulic steel structures
works will spread over 6 years, commencing in year 2011.)

» Power Plant Generation Equipment US$ 1030 Million
(Power plant generation equipment works will spread over
6 years, commencing in year 2012)

» Electrical High Voltage Equipment & Power
Plant Electrical Equipment US$ 1063 Million
(Electrical, high voltage equipment and power plant electric
equipment works will spread over 7 years, commencing in year 2012)

CIVIL WORKS
Total Estimated Cost US$ 11.178 Billion
Request for Total foreign Assistance USS$ 5 Billion
Request for Foreign Assistance
through Soft Loans for Civil Works US$ 2.5 Billion

Detail is as under:
» Concrete Dam & Related Structures
including Diversion Tunnels etc. US$ 1827 Million
(The construction period will spread over 6 years,
commencing in year 2010.)

» Underground works & Related Structures US$ 685 Million
(The construction period will spread over
6 years, commencing in year 2011).



TRANSMISSION SCHEME FOR DISPERSAL OF POWER

FROM DIAMER BASHA DAM PROJECT

Diamer Basha Dam Hydro Power Project (HPP) has a generation capacity of 4500 MW
and it is expected to be commissioned by year 2018-19. The location of Diamer Basha
HPP is on Indus River, 315 km upstream of Tarbela Dam. The 765 kV HVAC
Transmission Scheme for Dispersal of Power from Diamer Basha HPP to the major
load centers in the National Grid is envisaged as under:

765 kV Transmission Lines from Basha HPP to a newly proposed 765 kV
Substation at Gujar Khan (3x407 km)

765 kV Transmission Lines from Gujar Khan to a newly proposed 765 kV
Substation at Lahore (2x260 km)

In & Out of 500 kV Rewat — Gujranwala Transmission Line at Gujar Khan
A new 765 kV Substation at Gujar Khan
A new 765 kV Substation at Lahore

The estimated cost of the above Power Dispersal Scheme for Diamer Basha HPP is
about US$ 1400. million.

ii)

A contract was signed and awarded to M/s. ECIL Karachi on 11.08.2005 for
Consultancy Services for carrying out Digital / Computerized Topographical
Survey, Exploration of corridors for lines routes, preparation of plan profile &
tower spotting for Four to Five 765kV Transmission Lines from Bunji to Basha
Dam site to Mansehra. The Consultants acquired satellite low resolution
elevation model of the entire Project area from Mansehra to Bunji covering
Indus & Kunhar valleys and also translated the proposed corridor on SOP
sheets

There is a project for which Expression of Interest has also been invited for
procurement of Consultancy Services for carrying out feasibility study for
Evacuation of Power from Hydro Power Projects on Indus River and its
tributaries in place. This project shall be conducted by International / Local
Consultants in order to determine the most optimum voltage level, technology
and Transmission Schemes for Power Dispersal of large sized HPPs
including Diamer Basha along Indus River and its tributaries to the major load
centers keeping in view the available right of way etc. The total scope of the
project includes load flow & short circuit studies, lightning and switching surge
performance studies, steady state & transient stability studies, design &
engineering of EHV (AC & DC) Transmission Lines & Substation including
preparation of their technical specification. Satellite imaging, survey of
Transmission Line routes, Preparation of profile drawings, Geotechnical and
seismic investigation, financial and economic analysis, Environmental impact
Assessment & Resettlement Plan of the Project etc.

The contract for feasibility study for evacuation of power from Northern Areas has
been awarded to JV comprising of P.B. (UK), Teshmont (Canada) and Mirza
Associate Pakistan on 26.06.2009.

The estimated cost of the above Power Dispersal Sch  eme for Diamer Basha HPP
is about US$ 1400 million.
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BUNJI HYDROPOWER PROJECT

INTRODUCTION

Bunji hydropower project is run of a
riverproject proposed to be located
on Indus river, with dam and
powerhouse 85 and 60 km
respectively from Gilgit city in
Northern Areas of Pakistan. The dam
and powerhouse
accessible via KKH, 610 and 560 km

respectively from

areas are

Islamabad. The

project would utilize Indus river drop

in a loop of 45 km through 7.8 km

long headrace tunnels.

A 190 m high dam with crest length of 400 m would create 22 km long reservoir. Five
7.8 km long power tunnels would divert a design discharge of 1900 m3/s to an
underground powerhouse which will house 20 Francis turbines and generators with an
installed capacity of 7,100 MW.

The powerhouse would be connected through 03 no. 765 KV and 800 km long
transmission lines to National Grid.

The project has no adverse environmental impacts or resettlement issues.

SALI ENT FEATU R ES (As per draft Feasibility Report)

Installed Capacity (MW) 7100

Gross Head (m) 445

Design Discharge (m®/sec) 1900

Mean Annual Energy (GWh) 24088

No. & Type of Turbine 20 (Francis)
Type of Dam Gravity RCC
Height of Dam (m) 190
Headrace Tunnels 5,7,8 km each
Estimated Project Cost US$ 6.8 Billion
EIRR 15%
B.C.Ratio 1.40:1
Estimated construction period 9 Years
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PRESENT STATUS

Hydro Planning Organization in association with short term consultants finalized
the Pre-Feasibility report in March 2005.

ECNEC approved the PC-II for carrying out feasibility study and detailed design
on 14.12.2005 for Rs.832.716 million inclusive of FEC of Rs.232.733 million.

Consultancy Contract Agreement signed on 25.4.2007 for Feasibility study,
Detailed Engineering design and preparation of tender document with a joint
Venter of the following Consultancy firms:

- M/s Mott MacDonald Ltd (Lead Partner)
- M/s Sogreah Consultants SAS

- M/s Nippon Koei Co. Ltd.

- M/s MM Pakistan (Pvt) Ltd

- M/s DMC

The Inception Report comprising of 2 volumes was submitted by Consultants on
August 10, 2007.

Draft Feasibility report was submitted by the Consultants in March.2009 and is
being finalized with due consideration of comments from WAPDA.

For Detailed Engineering Design, sediment sampling, topographic survey, drilling
at dam, tunnel alignment, powerhouse area and river bed are in progress.

Adits in Dam Area and Model Studies are in progress.

Detailed design and tender documents are scheduled to be completed in August
2010.

COST ESTIMATES

Descrintion Estimated Cost (US$ Million)
P Local Foreign Total
Civil Works 1273.05 1591.65 2864.70
Electro-Mech. Equipment 369.91 1479.62 1849.53
Transmission Line 1122.67 436.60 1559.27
Supervision & Management 376.41 188.21 564.62
Total Base Cost 3142.04 3696.07 6838.11

FINANCING OF BUNJI HYDROPOWER PROJECT

Total Estimated Direct Cost US$ 6.8 Billion
Request for Assistance US$ 3.5 Billion
Electro-Mechanical Works US$ 1.5 Billion

(Supplier’'s Credit/Public Private
Partnership)

Transmission Line US$ 1.6 Billion

Civil Works US$ 2.9 Million (Request for soft loan)
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DASU HYDROPOWER PROJECT

LOCATION

Dasu hydropower project is a run of river scheme 7

km upstream of Dasu village on Indus River, 74 km

downstream of Diamer Basha Dam and 345 km from

Islamabad.

SALIENT FEATURES

Capacity (MW)

Annual Energy (GWh)

Gross Head (m)

Design Discharge (m®/s)

Dam Height (m)

Type of Dam

Gross Storage Capacity (MAF)
Power Tunnel (Km)
Powerhouse Type

Type of Turbines

No. of Units

Dam Crest Level

Normal Reservoir Level (m)
Spillway Crest (m)

Total Base Cost (Million US$)
Detailed Design study period
Estimated Construction period
EIRR

B.C. Ratio

PRESENT STATUS

PC-1l Proforma approved by ECNEC on September 29, 2003 for Rs. 796.87 million with

FEC Rs.100.00 million.

The Feasibility Study has been completed by a J.V. comprising of the following on 28"

February, 2009.

M/s. NESPAK
M/s. ACE
M/s. Colenco
M/s. MWH

4320

21300

210

2600

233 above bed rock
Roller Compacted Concrete
1.15

3.1 (average)
Underground
Vertical Francis

8

957

950

930

5206

18-months

8 years

18.6%

1.89:1

Evaluation of Technical proposals is under progress of the following JVs.

M/S NIPPON KOEI (Lead Firm), Japan, JV
M/S NESPAK(Lead Firm), Pakistan, JV
M/S SMEC, (Lead Firm), Australia, JV

FINANCING OF DASU HYDROPOWER PROJECT

Total Estimated Direct Cost
Request for Assistance

Electro-Mechanical Works

Transmission Line

US$ 5.3 Billion
US$ 1.55 Billion
US$ 1.14 Billion

(Supplier's Credit/Public Private

Partnership)
1.15 Billion

Civil Works US$ 1.55 Billion (Request for soft loan)
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MUNDA DAM MULTIPURPOSE PROJECT

LOCATION

This project is proposed to be
constructed on Swat River
about 5 Km upstream of Munda
Head Works in Mohmand
Agency (FATA), NWFP.

OBJECTIVES

i Power Generation
ii. Flood Control
iii. Irrigation

SALIENT FEATURES

Type of Dam

Height of Dam

Gross Storage

Live Storage

Dead Storage

Flood Storage

Power Houses Installed Capacity (Peak)
Right Bank Culturable Command Area
Left Bank Culturable Command Area
Project Cost (Year 2000)

EIRR

Construction Period

PRESENT STATUS

Feasibility completed in March 2000.

Concrete Faced Rock fill Dam
698.820 Ft.

1.290 MAF

0.676 MAF

0.314 MAF

0.081 MAF

740 MW (Annual Energy 2407 GWh)
15098 Acres

10057 Acres

Rs 57.450 Billion (US$ 1149 Million)
13.2%

7 Years

Revised PC-Il for developing the Feasibility Studies/Detailed Engineering
Design amounting to Rs.652.000 million cleared for approval of ECNEC by
CDWP in its meeting held on October 11, 2008.

RFP documents for invitation of technical & financial proposals of consultants

finalized.

FINANCING OF MUNDA MULTIPURPOSE PROJECT

Total Estimated Direct Cost
Request for Assistance
Electro-Mechanical Works

US$ 1149 million
US$ 888 million
US$ 226 million
(Supplier’'s Credit/Public Private
Partnership)

Civil Works US$ 662 million (Request for soft loan)
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KURRAM TANGI DAM MULTIPURPOSE PROJECT

Location

The proposed project site is located
across Kurram river in North Wazirstan
Agency about 22 KM up-stream of
Kurram Garhi Head works and 32 KM
North of Bannu City in NWFP.

Sallent Features
Dam Height

Gross Storage

Live Storage

Power Houses (5 Nos)

Command Area

Supplementing existing System of
Civil & Marwat Canals

Project Benefits

PC-Il Cost
Approving Authority
PC-I Cost

EIRR
B.C. Ratio

Consultants

Present Status

KURRAM TANGI DAM PROJECT
PROJECTLAYOUT PLAN

322 ft

1.20 MAF-1.48 BCM

0.90 MAF-1.11 BCM

83.4 MW (350 GWh)

3,62,380 ACRES (including new area of 84,380 Acres)
277,500 Acres

Irrigated Agriculture Development
Hydropower generation
Socio-economic uplift of the area.
Employment opportunities during the construction and
maintenance of the Project.
Development of Fisheries.
Rs 125.60 Million

Approved by ECNEC on 25.02. 2005

Rs. 19.445 Billion (including Rs. 5.75 Billion FEC)
(Equivalent to US$ 300 Million )

16.12%
1.4:1

M/s Pakistan Engineering Services (PES) JV appointed as
Consultants for the preparation of feasibility and Detailed
Engineering Design of the project.

PC-I (Rs. 17.205 Billion) approved by ECNEC inriteeting held on February 25, 2005.

- A meeting was held on 12.11.2009 at Wapda house, Lahore under the Chairmanship of
M(W). The meeting was attended by GM (P) North, PD.KTDP. Bannu and Mr. Sohail Dir.
Pakistan Engineering Services (PES), Lahore.

- During the meeting the

Updation/Revision of PC- I,

Project was discussed in detail i.e. Redesigning,
resettlement Action Plan, Consultancy Services, Land

Acquisition, Colonies, PD, office, Rest House, Bachelor Hostel, Mosque and Budget
Provision for current financial Year.

GM (P) North and PD (KTDP), Bannu have explained about the Land Acquisition, PD, office,
Rest House, Consultancy Services and demarcation of Dam site area.
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FINANCING OF KURRAM TANGI DAM PROJECT

Total Estimated Direct Cost US$ 300 million
Request for Assistance US$ 224 Million
Civil works US$ 162 Million (Request for soft Ioan
Electro-Mechanical Works US$ 63 Million (SupplieCsedit/Public
Private Partnership)
Interest during Construction US$ 75 million

GOP has approved PC-I of US$ 300 Million
The estimated Civil Works cost of US$ 162 millieréquested though soft loans
whereas US$ 63 million cost for E&M works is regieeisthrough Public Private
Partnership / Supplier's Credit.
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MAHL HYDROPOWER PROEJCT

LOCATION

Mahl is a run of river hydropower project proposed on Jhelum River from 4 to 5 km
upstream of Mahl River confluence with the Jhelum River upto tail water level of Kohala
Hydropower Project. The access road to Dam and Powerhouse sites is available from
Rawalpindi to Tain Dhel Kot through Lehtrar Road or from Rawalpindi to Murree to
Kohala to Project Area along Jhelum River. The Project site is 100 km from Rawalpindi.

The salient features of Mahl Project by WAPDA-GTZ a re:

Project Location 34°55'N, 73°34, E

Normal reservoir level 557 masl

Tail water level 504 masl

Rated discharge 550 m*/s

Gross head 53 m

Net head 52m

Rated capacity 245 MW (Revised to 600 MW)
Dam height 75 m

Diversion tunnel 2 No. 14.2 m dia and 950 m length
Bottom outlet 10 No. 13 mx 12 m

Design flood 33,200 m*/s

PRESENT STATUS

The proposed Mahl Hydropower Propjet was originally offered by Private Power
Infrastructure Board (PPIB) in 2005 to China International Water and Electric
Corporation (CWE) and no response was received. It was thereafter transferred to
Govt. of AJK for implementation of Project through public private partnership. The Govt.
of AJK on 16.9.2009 requested WAPDA to execute a MOU to implement the Project as
a joint venture on terms mutually agreed upon.

Draft MOU sent by Govt. of AJK between AJK Govt. and WAPDA has been reviewed

and amended in the light of recommendations G.M. (Hydro) Planning, G.M., CCC and
Director (Legal).
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KOTLI HYDROPOWER PROJECT

LOCATION

The project is located on Punch River near Kotli in AJK. The project area is

accessible from along Punch River Mangla Dam and from Muzaffarabad via Bagh.

FEATURES
Installed Capacity 100 MW
Gross Head 10 m
Design Discharge 135 m®/sec
Mean Annual Energy 465 million KWh
BENEFITS Cheaper power to National Grid

ENVIRONMENTAL IMPACT
No adverse environmental impact

Run of River project
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GULPUR HYDROPOWER PROJECT

LOCATION
Gulpur-AJK.

SALIENT FEATURES

River Poonch
Power 100 MW
Energy 475 GWh

ENVIRONMENTAL IMPACT

No adverse environmental impact
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REGIONAL DAMS

32 SMALL/MEDIUM DAMS IN PAKISTAN

PHASE-| — (2009-2012)
BALOCHISTAN NWEP
* Hingol Dam - (3.5 MW) US$ 315 M * Bara Dam — (5.8MW) US$ 178 M
* Naulong Dam - (4.4 MW) UsS$ 271 M e Daraban Zam Dam - (0.75 MW) US$ 69 M
« Winder Dam — (0.3 MW) US$96 M
» Pelar Dam — (0.72 MW) Us$20 M
« Garuk Dam — (0.72 MW) US$21 M
SINDH PUNJAB
* Nai Gaj Dam - (4.2 MW) US$335 M * Ghabir Dam — (0.15 MW) US$ 84 M
o Darawat Dam — (0.45 MW) US$ 104 M » Papin Dam - (0.2 MW) US$ 103 M
+ Sita Dam — (0.15 MW) Us$s52 M

PHASE-Il — (2010-2013)

BALOCHISTAN
* Sukleji Dam

NWFP
 Chaudwan Zam Dam

+ Basol Dam e Tank Zam Dam
+ Badinzai Dam e Sheikh Haider Dam
¢ Purali Dam e Chashmai Akor Dam
» Chowkas Dam
e Totakan Dam
e Kuhai Dam
e Siran Dam
SINDH PUNJAB
* Salari Dam e Kot Fateh Dam
* Nali Dam * Mujahid Dam
* Khenji Dam * Lawa Dam
* Naing Dam * Mohra Shera Dam

Jamalwal Dam

Feasibility study, detailed design under process
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HINGOL DAM - LAYOUT PLAN

The dam site is located in District Lasbela across
Hingol river in Balochistan Province at a distance
of 260 Kms North West of Karachi and about 16
Kms North of Bridge across Hingol River on
Makran Coastal Highway. With the construction of
the proposed dam, flood waters of Hingol river will
be stored. Gross storage of the reservoir is 2.10
MAF of which an average of about 1.3 MAF water
will be annually available for developing irrigated
agriculture of command area of 120,000 acres.
This project will produce 3.5 MW of power
generation with annual energy of 4.4 GWh.

Damming the flow of Hingol river will save the flood water for irrigated agriculture development,
power generation and water supply for drinking and other domestic uses. The project will bring
general uplift of the people in the area by creation of employment and business opportunities.
These indirect benefits, such as employment opportunities and consequent rise in the living
standard of the people, however cannot be quantified in monetary term. The direct receipt of the
project will be available in shape of irrigation service fee (Abiana) and receipt of cost of sale of
energy to consumers. The project would greatly increase the development of fisheries in the
area and provide recreation and employment opportunities to the residents of the area. The
estimated cost of the project will be US$ 315 million. Out of which US$ 258 million for civil works
and US$ 30 million for electro-mechanical works are required. EIRR of the project is 16.37%.

SALIENT FEATURES Type of Dam
Length of Dam

Installed capacity
Command Area

EIRR
B.C. Ratio

Maximum height of Dam

Gross Storage Capacity

Central Core Zoned Dam
172 Ft

2500 Ft

1.3 MAF

3.5 MW

120,000 acres

(with high efficiency irrigation system)

16.37%
1.45:1

CURRENT STATUS

PC-I Proforma (New Site) considered by CDWP in its meeting held on November

19, 2009 and cleared for approval of ECNEC.
Construction bids invited on March 31, 2010.

Engineering Studies of the Project (New Site) in progress.

FINANCING OF HINGOL DAM PROJECT

Total Estimated Direct Cost
Request for Assistance
Interest during Construction/
Escalation/Duties & Taxes
Civil works

Electro-Mechanical Works

US$ 315million
US$ 258 Million

US$ 57 million

US$ 228 Million
(Request for soft loan)
US$ 30 Million
(Supplier’s Credit/Public
Private Partnership)

The estimated Civil Works cost of US$ 228 million is requested through soft
loans whereas US$ 30 million cost for E&M works is requested for Public Private

Partnership / Supplier’s Credit.
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BARA DAM

The proposed Bara Dam will be located

across Bara river at the confluence of

Mastura River in Khyber Agency,

Federally Administered Tribal Area

(FATA), NWFP. With the construction

of the proposed dam, flood waters of

Bara river will be stored, which will

provide storage of 85,363 AF water

annually available for developing

irrigated agriculture of command area of

83,458 acres. This project will produce

5.8 MW of power generation. Damming

the flow of Bara River will save the loss

of life and property in the area. The

project will provide assured water

supply for drinking and other domestic

uses. The project will help general uplift of the people in the area by creation of
employment and business opportunities due to construction of the project. These
indirect benefits, such as employment opportunities and consequent rise in the living
standards of the people, in an area which has experienced considerable militancy
lately. The project would greatly increase the development of fisheries in the area and
provide recreation and employment facilities to the residents of the area. The estimated
cost of the project will be US$ 178 million. Out of which US$ 88 million for civil works
and US$ 58 million for electro-mechanical works are required. EIRR of the project is
15.25%.

SALIENT FEATURES

Type Earth core Rock fill Dam
Height 302 FT

Length 1477 FT

Reservoir Capacity 85,363 Acres Feet
Command Area 83,458 Acres Feet
Power Houses Installed Capacity 5.8 MW (38.1 GWh)
Project Base Cost Rs.14.208 Billion

EIRR 15.25%

B.C. Ratio 1.43:1

CURRENT STATUS

PC-1 amounting to Rs. 14.208 Billion approved by ECNEC in its meeting held on
September 3, 2009.
Tenders for construction invited in April 08, 2010.

FINANCING OF BARA DAM PROJECT

Total Estimated Direct Cost US$ 178 million
Request for Assistance US$ 146 Million
Interest during Construction/
Escalation Charges/Duties & Taxes US$ 32 Million (Local component)
Electro-Mechanical Works US$ 58 Million

(Supplier's Credit/Public Private
Partnership)
Civil Works US$ 88 Million (Request for soft loan)
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NAULONG DAM

The proposed Naulong Dam will be
located on Mula river at Sunth, about 30
kms from Gandava Town in district Jhal
Magsi of Balochistan Province. Gandava
is tehsil headquarter as well as district
headquarter of Jhal Magsi district. With
the construction of the proposed dam,
flood waters of Mula river will be stored.
Live storage of the reservoir is 200,244
Acre Feet will be annually available for
developing irrigated agriculture. The total
command area will be 94,000 acres with
High Efficiency Irrigation System. This
project will produce 4.4 MW of power
generation with annual energy of 26.6

GWh. Damming the flow of Mula river will save the loss of life and property in the area. Water
supply for drinking and other domestic uses. Seepage from the dam will recharge the ground
water reservoir and increase the ground water resource. General uplift of the people in the area
by creation of employment and business opportunities due to construction of the project. These
indirect benefits, such as employment opportunities and consequent rise in the living standard
of the people, however cannot be quantified in monetary term. The direct receipt of the project
will be available in shape of irrigation service fee (Abiana) and receipt of cost of sale of energy
to consumers. The project would greatly increase the development of fisheries in the area and
provide recreation and employment facilities to the residents of the area. The estimated cost of
the project will be US$ 271 million. Out of which US$ 178 million for civil works and US$ 44
million for electro-mechanical works are required. EIRR of the project is 13%.

SALIENT FEATURES
- Average Annual Flow
- Dam Type
- Dam Height
- Dam Length
- Gross Storage
- Live Storage
- Spillway Design Discharge
- Fuse Plug Capacity
- Command Area (new + existing)
(with high efficiency irrigation system)
- Installed Capacity
- Project Cost
- EIRR
- B.C. Ratio

CURRENT STATUS

152,000 AF
Earth fill

186 Ft.

2900 Ft.
242,452 AF
200,244 AF
438,905 Cusecs
200,000 Cusecs
94,000 Acres

4.4 MW

Rs.22.777 Billion (Revised PC-II).
13.0%

0.85:1

PC-1 amounting to Rs. 11.699 Billion approved by ECNEC in its meeting held on

September 3, 2009.

Revised PC-1 amounting to Rs. 22.777 Billion submitted to Ministry of Water &
Power for arranging approval of ECNEC

Tenders for construction invited on February 08, 2010.
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FINANCING OF NAULONG DAM PROJECT

FINANCING OF HINGOL DAM PROJECT

Total Estimated Direct Cost US$ 271 million
Request for Assistance US$ 222 Million
Interest during Construction/
Escalation/Duties & Taxes US$ 49 million
Civil works US$ 178 Million

(Request for soft loan)
Electro-Mechanical Works US$ 44 Million

(Supplier's Credit/Public
Private Partnership)
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WINDER DAM PROJECT

The proposed Winder Dam will be locatédtross
Winder River about 100 Km from Karachi in Distrigt
Lasbela, BalochistanWith the construction of th

proposed dam, flood waters of Winder River wjll g

07

be stored. Live storage of the reservoir is 36,167
Acre Feet of which will be annually available fqr =
developing irrigated agriculture. The total
command area will be 20,000 acres with High
Efficiency Irrigation System. This project wil
produce 300 KW of power generation. Damming
the flow of Winder River will save the loss of lif T S
and property in the area. Water supply for drinkipg T
and other domestic uses. Seepage from the dam

will recharge the ground water reservoir and inseethe ground water resource. Women emancipation
by allotment of government land to landless womethe area. General uplift of the people in theaare
by creation of employment and business opportundige to construction of the project. These idire
benefits, such as employment opportunities and ezprent rise in the living standard of the people,
however cannot be quantified in monetary term. @hect receipt of the project will be available in
shape of irrigation service fee (Abiana) and recefpcost of sale of energy to consumers. The ptoje
would greatly increase the development of fisheinethe area and provide recreation and employment
facilities to the residents of the area. The emtitl cost of the project will be US$ 96 million. tQof
which US$ 79 million for civil works and US$ 0.3 lirun for electro-mechanical works are required.
EIRR of the project is 12.24%.

SALIENT FEATURES

Type Earth Core Rockfill Dam (ECRD)
Height 31 m (102 ft)
Length 517 m (1696 ft)
Estimated Mean Annual Runoff 40.365 AF
Gross Storage Capacity 36,484 AF
Live storage capacity 36,167 AF
Life of Reservoir 32 Years
Culturable Command Area 20,000 Acres (With Micro Irrigation)
Hydropower Generation 300 KW
Spillway Design Flood 150,000 Cusecs
Project Cost Rs.8,064 Million
EIRR 12.24%
B.C. Ratio 1.14:1
CURRENT STATUS

PC-I amounting to Rs.1.696 Billion approved by ECNEC in its meeting held on
September 3, 20009.

Revised PC-1 amounting to Rs. 8.064 Billion submitted to Ministry of Water & Power
for arranging approval of ECNEC

Tenders for construction opened on September 28, 2009 and in process of
evaluation and award.

Ground Breaking Ceremony was graced by the President of Pakistan on January 1,
2010.
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FINANCING OF WINDER DAM PROJECT

Total Estimated Cost US$ 96 million

Request for Assistance US$ 79 Million

The estimated cost of US$ 96 million is requested through soft loans.

Interest during Construction/
Escalation/Duties & Taxes
Civil works

Electro-Mechanical Works
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US$ 17 million
US$ 78.7 Million
(Request for soft loan)

US$ 0.3 Million
(Supplier's Credit/Public
Private Partnership)



GARUK DAM PROJECT
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PROJECT FEATURES

Type of Dam Earth core rock fill.

Height of Dam 184 ft

Proposed Length of Dam 2323 ft

Gross Storage 99,175 AF

Reservoir Capacity 66,900 AF

Command area 26,000 Acres

Power Generation 720 KW

Cost of the Project Rs. 1.790 Billion

EIRR 12.50%

B.C. Ratio 0.92:1
CURRENT STATUS

PC-1 amounting to Rs. 1.790 Billion approved by ECNEC in its meeting held on
September 3, 2009.

Tenders for construction invited on March 24, 2010.

FINANCING OF GARUK DAM PROJECT

Total Estimated Cost US$ 21 million
Request for Assistance US$ 21 Million

The estimated cost of US$ 21 million is requested through soft loans.
Interest during Construction/
Escalation/Duties & Taxes
Civil works

US$ 4 million
US$ 16.3 Million
(Request for soft loan)

US$ 0.7 Million
(Supplier’s Credit/Public
Private Partnership)

Electro-Mechanical Works
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PELAR DAM PROJECT

bout 160 KM from Awaran Town in District Awaran
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PROJECT FEATURES
- Type of Dam Concrete Gravity
Height of Dam 132 ft
Length of dam 714 ft
Gross storage 99,175 AF
Command area 28,400 Acres
Power generation 720 KW
Cost of the Project Rs. 2.75 Billion
EIRR 14.18%
B.C. Ratio 1.0911

CURRENT STATUS

PC-lI amounting to Rs. 1.692 Billion approved by ECNEC in its meeting held on
September 3, 2009.

Tenders for construction invited on March 17, 2010.

FINANCING OF GARUK DAM PROJECT

Total Estimated Cost US$ 20 million
Request for Assistance US$ 20 Million
Interest during Construction/
Escalation/Duties & Taxes US$ 4 million
Civil works US$ 15.3 Million
(Request for soft loan)

Electro-Mechanical Works US$ 0.7 Million
(Supplier's Credit/Public
Private Partnership)
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NAI GAJ DAM

Nai Gaj Dam Project is proposed

across Gaj river in the gorge area at the

edge of Kirthar range at about 65 km

(40 miles) north-west of Dadu city in

Sindh Province. With the construction of

the proposed dam, flood waters of Gaj

river will be stored, in a reservoir of

capacity 0.160 MAF, which will be

annually available for developing

irrigated agriculture of command area of

80,000 acres with High Efficiency

Irrigation System. This project will

produce 4.2 MW of power

generatiotDamming the flows of Gaj River will save the flood water for irrigated
agriculture development, power generation, water supply for drinking and other
domestic uses and fresh water for Manchar Lake. The project will bring general uplift of
the people in the area by creation of employment and business opportunities. These
indirect benefits, such as employment opportunities and consequent rise in the living
standard of the people, however cannot be quantified in monetary term. The direct
receipt of the project will be available in shape of irrigation service fee (Abiana) and
receipt of cost of sale of energy to consumers. The project would greatly increase the
development of fisheries in the area and provide recreation and employment facilities to
the residents of the area. The estimated cost of the project will be US$ 335 million. Out
of which US$ 233 million for civil works and US$ 42 million for electro-mechanical
works are required. EIRR of the project is 13.18%.

SALIENT FEATURES

Type of Dam Earth Core Rockfill dam.
Height of Dam 194 Ft

Live Storage 0.16 MAF

Gross Storage 0.30 MAF

Dead Storage 0.140 MAF

Fuse Plug Capacity 74000 Cusecs
Spillway Capacity 253000 Cusecs
Command Area 80,000 Acres
Power House Installed Capacity 4.2 MW

Project Cost (2009) Rs.28.153 Billion
EIRR 13.18%

B.C. Ratio 1.32:1

FINANCING OF NAI GAJ DAM PROJECT
Total Estimated Cost US$ 335 million

Request for Assistance US$ 335 Million
IDC/Taxes/Duties/Escalation US$ 60 Million
Civil Works US$ 233 Million as soft loan
E&M Works US$ 42 Million

(Supplier's Credit/Public
Private Partnership)
PC-1 approved by ECNEC on September 3, 2009
The estimated cost of US$ 335 million is requested through soft loans.
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DARWAT DAM PROJECT

The proposed Darwat Dam Project is located near village Jhangri, District Jamshoro,
about 20 KMs from Super Highway in Sindh Province. With the construction of the
proposed dam, flood waters of Nai Baran River will be stored, in a reservoir of capacity
121,790 Acres Feet, which will be annually available for developing irrigated agriculture
of command area of 50,000 acres with High Efficiency Irrigation System. This project
will produce 0.45 MW of power generation. Damming the flows of Nai Baran will save
the flood water for irrigated agriculture development, power generation and water
supply for drinking and other domestic uses. Women emancipation by allotment of
government land to landless women of the area. The project will bring general uplift of
the people in the area by creation of employment and business opportunities. These
indirect benefits, such as employment opportunities and consequent rise in the living
standard of the people, however cannot be quantified in monetary term. The direct
receipt of the project will be available in shape of irrigation service fee (Abiana) and
receipt of cost of sale of energy to consumers. The project would greatly increase the
development of fisheries in the area and provide recreation and employment facilities to
the residents of the area. The estimated cost of the project will be US$ 104 million. Out
of which US$ 84.55 million for civil works and US$ 15 million for electro-mechanical
works are required. EIRR of the project is 0.45%.

SALIENT FEATURES

Dam Type Concrete Faced Rockfill Dam (CFRD)
Length 225 m (738 ft)
Maximum Height 118 ft
Reservoir Capacity 121,790 Acre ft
Power Generation 0.45 MW
Project Cost & Economics
Cost Rs.8.90 Billion
EIRR 15.04%
B.C. Ratio 1.16:1

CURRENT STATUS

PC-I amounting to Rs. 3.175 Billion approved by ECNEC in its meeting held on September
3, 20009.

Revised PC-1 amounting to Rs. 8.90 Billion submitted to Ministry of Water & Power for
arranging approval of ECNEC

Tenders for construction opened on Nov. 16, 2009 and in process of evaluation and award.
Ground Breaking Ceremony was graced by the President of Pakistan on January 2, 2010.

FINANCING OF DARWAT DAM PROJECT

Total Estimated Cost US$ 104 million

Request for Assistance US$ 104 Million
IDC/Taxes/Duties/Escalation US$ 19 Million
Civil Works US$ 84.55 Million as soft loan
E&M Works US$  0.45 Million

(Supplier's Credit/Public
Private Partnership)

PC-I approved by ECNEC on September 3, 2009
The estimated cost of US$ 104 million is requested through soft loans.
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SITA DAM PROJECT

The proposed dam is located in district

Qambar Shahdad Kot in a gorge in the

upper zone of Kirther Range. Below the

gorge the river enters into a plain about 40

Km west of Shahdad Kot in Qambar

Shahdad Kot district, Sindh. With the

construction of the proposed dam, flood

will be stored, in a reservoir of capacity

54400 Acres Feet, which will be annually

available for developing irrigated

agriculture of command area of 17,040

acres with High Efficiency Irrigation

System. This project will produce 0.15 MW of

power generationDamming the flows of Nai Baran River will save the flood water for
irrigated agriculture development, power generation and water supply for drinking and
other domestic uses. The project will bring general uplift of the people in the area by
creation of employment and business opportunities. These indirect benefits, such as
employment opportunities and consequent rise in the living standard of the people,
however cannot be quantified in monetary term. The direct receipt of the project will be
available in shape of irrigation service fee (Abiana) and receipt of cost of sale of energy
to consumers. The project would greatly increase the development of fisheries in the
area and provide recreation and employment facilities to the residents of the area. The
estimated cost of the project will be US$ 52 million. Out of which US$ 42.85 million for
civil works and US$ 0.5 million for electro-mechanical works are required. EIRR of the
project is 15.04%.

PROJECT FEATURES

Catchment Area 81 sq mile

Type of Dam Earth fill dam with clay care
Height of Dam 113 ft

Length of Dam 1260 ft

Cultivable Command Area 17,040 Acres

Cost of the Project Rs. 4.331 Billion

EIRR 12.08%

B.C. Ratio 1.0111

PROJECT FEATURES

Feasibility Study of the Project in progress.

FINANCING OF SITA DAM PROJECT

Total Estimated Cost US$ 52 million

Request for Assistance US$ 52 Million
IDC/Taxes/Duties/Escalation US$ 9 Million
Civil Works US$ 42.85 Million as soft loan
E&M Works US$ 0.15 Million

(Supplier’s Credit/Public
Private Partnership)
The estimated cost of US$ 52 million is requested through soft loans.

31



DARABAN DAM PROJECT

The proposed Daraban Dam will be located on Khora River near existing Zam Burg
Tower, 69 KM South West of D. | Khan District of NWFP. With the construction of the
proposed dam, flood waters of Khora River will be stored, which will provide storage of
69,739 AF water annually available for developing irrigated agriculture of command
area of 32,000 acres. This project will produce 0.75 MW of power generation.
Damming the flow of Khora River will save the loss of life and property in the area. The
project will provide assured water supply for drinking and other domestic uses. The
project will help general uplift of the people in the area by creation of employment and
business opportunities due to construction of the project. These indirect benefits, such
as employment opportunities and consequent rise in the living standards of the people,
in an area which has experienced considerable militancy lately. The project would
greatly increase the development of fisheries in the area and provide recreation and
employment facilities to the residents of the area. The estimated cost of the project will
be US$ 69 million. Out of which US$ 56.25 million for civil works and US$ 0.75 million
for electro-mechanical works are required. EIRR of the project is 12.7%.

SALIENT FEATURES

Type of Dam Earth Core Rock Fill
Height of Dam 165 ft.
Reservoir Storage:

- Live Storage 69,739 Acres ft.
Command Area 32,000 acres
Project Cost Rs.5.828 Billion
EIRR 12.7%

B.C. Ratio 1.85:1

CURRENT STATUS

PC-lI amounting to Rs. 2.751 Billion approved by ECNEC in its meeting held on
September 3, 20009.

Revised PC-1 amounting to Rs. 5.828 Billion submitted to Ministry of Water & Power
for arranging approval of ECNEC

Tenders for construction invited on Feb. 08, 2010.

FINANCING OF DARABAN DAM PROJECT

Total Estimated Direct Cost US$ 69 million
Request for Assistance US$ 69 Million
IDC/Taxes/Duties/Escalation US$ 12 Million
Civil Works US$ 56.25 Million as soft loan
E&M Works US$ 0.75 Million

(Supplier's Credit/Public Private
Partnership)
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GHABIR DAM

The dam is proposed across Ghabir Kas a

tributary of Soan River about 9 Km from

vilage Danda Shah Bilawal and 60 Km

from Talagang in District Chakwal of

Punjab Province. The catchment area up

to the dam site is about 417 Sg. Km. The

Project will irrigate 30000 Acres of land.

The length of main channel is 45932 feet

and length of distributaries 39370 feet with

discharge at head 58.60 Cs. The live

storage capacity of the dam is 26000 Aft

to irrigate the command area of 30000

acres. Gross storage capacity of Dam is

66203 Aft which is sufficient to

accommodate the sediments inflow of more than 50 years. The project will provide assured
water supply for drinking and other domestic uses. The project will help general uplift of the
people in the area by creation of employment and business opportunities due to construction of
the project. These indirect benefits, such as employment opportunities and consequent rise in
the living standards of the people, in an area which has experienced considerable militancy
lately. The project would greatly increase the development of fisheries in the area and provide
recreation and employment facilities to the residents of the area.

The type of dam is Earth Core Rock Fill Dam (ECRD) with core trench with 138 ft height. The
Spillway is located left side of dam abutment overflow ogee type. The capacity of Spillway is
48,000 Cs, which is equal to the highest designed flood of 100 years return period after routing
through reservoir. The total cost of the Project is US$ 84 Million.

SALIENT FEATURES

Type of Dam Earth Core Rock fill Dam
Height of Dam 138 FT
Length of Dam 3,117 FT
Gross Storage Capacity 66,203 AF
Live storage Capacity 26,000 AF
Cultivable Command Area 30,000 Acres
Cost of the Project Rs.7.035 Billion
EIRR 15.5%
B.C. Ratio 1.36:1
CURRENT STATUS

PC-l amounting to Rs.2.111 billion approved by ECNEC on Sept. 03, 2009.
Revised PC-I amounting to Rs.7.035 billion submitted to Ministry of Water &
Power for approval of ECNEC.

Bids for construction opened on January 05, 2010. Five Firms submitted bids
(M/s.Sinohydro-MAJ JV, M/s.Dongfang Electric Corporation-Technical Associates-
Habib Construction JV, M/s.Xinjiang Beixin-Matracon JV, M/s.NEIE-LAC- JV,

M/s.CWE).
Technical Proposals under evaluation.
$= > ) F 5! *5'
FINANCING OF GHABIR DAM PROJECT
Total Estimated Direct Cost US$ 84 million
Request for Assistance US$ 84 Million
IDC/Taxes/Duties/Escalation US$ 15 Million
Civil Works US$ 68.85 Million as soft loan
E&M Works US$ 0.15 Million

(Supplier's Credit/Public Private
Partnership)
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PAPIN DAM PROJECT

The proposed Papin Dam will be located on Wadala Kas at a distance of bout 22 KM
on Rawat Dhudhial Road in District Rawalpindi of Punjab Province. With the
construction of the proposed dam, flood waters of Wadala Kas River will be stored,
which will provide storage of 89,600 AF water annually available for developing irrigated
agriculture of command area of 40,000 acres. This project will produce 300 kW of
power generation. Damming the flow of Wadala Kas River will save the loss of life and
property in the area. The project will provide assured water supply for drinking and
other domestic uses. The project will help general uplift of the people in the area by
creation of employment and business opportunities due to construction of the project.
These indirect benefits, such as employment opportunities and consequent rise in the
living standards of the people, in an area which has experienced considerable militancy
lately. The project would greatly increase the development of fisheries in the area and
provide recreation and employment facilities to the residents of the area. The estimated
cost of the project will be US$ 103 million. Out of which US$ 83.25 million for civil works
and US$ 0.75 million for electro-mechanical works are required. EIRR of the project is
19.95%.

PROJECT FEATURES

Type of Dam Concrete Gravity

Height of Dam 105 FT

Length of Dam 460 FT

Gross Storage Capacity 89,600 AF

Live Storage 48,600 AF

Cultivable Command Area 40,000 Acres

Installed Capacity 300 KW

Cost of the Project Rs.8.609 Billion

EIRR 19.95%
CURRENT STATUS

PC-1 amounting to Rs. 1.136 Billion approved by ECNEC in its meeting held on
September 3, 20009.

Revised PC-1 amounting to Rs. 8.609 Billion submitted to Ministry of Water & Power
for arranging approval of ECNEC.

Tenders for construction invited on April 15, 2010.

FINANCING OF GHABIR DAM PROJECT

Total Estimated Direct Cost US$ 103 million
Request for Assistance US$ 103 Million
IDC/Taxes/Duties/Escalation US$ 19 Million
Civil Works US$ 83.25 Million as soft loan
E&M Works US$ 0.75 Million

(Supplier’'s Credit/Public Private
Partnership)
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TRANSMISSION SCHEME FOR DISPERSAL OF POWER
FROM NEELUM-JHELUM HYDROELECTRIC PROJECT

Neelum-Jhelum Hydroelectric Project has a generation capacity of 969 MW and it is
expected to be commissioned by year 2016. The location of Neelum-Jhelum
Hydroelectric Project is on Neelum River. The 500 kV Transmission Scheme for
Dispersal of Power from Neelum-Jhelum Hydroelectric Project to Gujranwala the major
load centers in the National Grid is envisaged as under:

500 kV Transmission Lines from Neelum-Jhelum Hydroelectric Project to 500 kV
Ghakkar Grid Station, Gujranwala

The estimated cost of the above Power Dispersal Sch  eme for Neelum-Jhelum
Hydroelectric Project is about US$ 130 million.
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TRANSMISSION SCHEME FOR DISPERSAL OF POWER
FROM TARBELA 4 "™ EXTENSION HYDROPOWER PROJECT

Tarbela 4™ Extension Hydropower Project has a generation capacity of 960 MW and it
is expected to be commissioned in six years. The location of Tarbela 4™ Extension
Hydropower Project is on Indus River present Tarbela Dam’s already constructed 4"
tunnel. The 500 kV Transmission Scheme for Dispersal of Power from Tarbela 4™
Extension Hydropower Project to Faisalabad the major load centers in the National Grid
is envisaged as under:

500 kV Transmission Lines from Tarbela 4™ Extension Hydropower Project to
Faisalabad.

The estimated cost of the above Power Dispersal Sch eme for Tarbela 4 ™
Extension Hydropower Project is about US$ million.
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