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INTRODUCTION

1. Pakistan: An Overview
Pakistan has an area encompassing 796,096 square kilometers and is bordered by India on th
east, China on thnortheast, Afghanistan on the northwest while Iran shares its border in the
southwest with the Arabian Sea is in the south of the Country.
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Pakistan is a muHtultural society where many ethnic groups are representespaadt a variety

of languages. Urdu is the national language of Pakistan; however, both Urdu and English are
used in official matters and business transactions. Various dialects are spoken throughout the
country and many of the educated population aréinggual, speaking the regional language,
Urdu and English. Islam is the national religion, but there are other minority religions such as
Christianity and Hinduism who make up over 3 percent of the total population.

Population

The population as of the 1988nsus was 132.35 million, as compared to 85.09 million recorded
in the 1981 census. The average growth rate over the past 10 years has been approximately 24
per annum. Tie population at the end of 2010 is estimated to be arouhdnillBon. According

to the last census, over 50% of the total population is less than 20 years old, while 52% are males

and 48% are females.
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2. State of Energy in Pakistan

The Pakistands energy sector faces a numbe
resource defit with power shortages reaching% of peak demand in summer FY13ii)
32.8% of households in Pakistalack access to electricity (19% in rural areas which represent

2/ 36s of Paki stands p denuénargyibalance withidecing gasa | g ¢ K

supplies leading to greater dependency on imported oil; (iv) a financial défitittow
generation efficiency gas and oil fired thermal power generation plants are operating at
significantly low efficiency and transmission and distribution less® at a quarter of generated
electricity; and (vi) rising energy costs, exacerbated by the high dependence on imported oil in

Pakistands energy mix, particularly in power

the countryosivenesssustri al competit
Pakistands t ot adlin2elhl® was\p9.60 MAOES aonsistingooh27.51MTOES
Natural Gas(46%), 19.82 MTOE Oil Products (33%), 6.81 MTOE Hydel (11%), 4.29 MTOE
Coal ( 7 %) and 1. 26MTOE Nucl ear Powe next(12 %) .
years at a projected growth rate of 4.5% per anum is likely to reach a level of 147.78 Million
TOEs by 202728. Domestic energy resources, which supplied 40.71 MTOEs in-PZDHte
expected to peak at 48.67 MTOE in 2ai2 which are expected to aime to a level of 39.90
MTOEs by 202728 primarily due to declining natural gas reserves. Pakistan therefore faces a
large and growing energy deficit, which despite being bridged by planned nuclear, local coal,
hydel projects, 110.38 MTOES will still beequired to be met from imported Coal, LNG etc.
options as local production is falling short of meeting the requirements.

Strategy.

In order to combat the challenges facing energy deficit in the country Government of Pakistan
has announcetlational Power Policy 2013wi t h a vdewelopahe mdst efficent and
consumer centric power generation, transmission, and distribution system that meets the needs @
its population and boosts its economy in a sustainable and affordable tnafoeachieve th
long-term vision of the power sector and overcome its challenges, the Government of Pakistan
has set thgoals and two of which are;

i Build a power generation capacity thg

sustainable manner.

iii. Ensure the geeration of inexpensive and affordable electricity for domestic,

commercial, and industrial use by using indigenous resources such as coal (Thar

coal) and hydel.

The Government of Pakistands (GOP) energy s
energy 8spply sustainably for growth and expanded accesghile reducing the dependence on
imported oil.The broad contours of the affordable power strategy has been explained in National Power
Policy 2013, and to meet the targets strategy focuses on

1 Identify expensive RFO and HSD plants and convert them to gas or coal

! World Bank Data on Pakistan 20hétp://data.worldbank.org/indicator/EG.ELC.ACCS.ZS
% pakistan Energy Outlook 2013 to 202728 Published by Pakistan Institute of Petroleum
% pakistan Power Policy 2028ww.mowp.gov.pk
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1 Shift tariff incentives towards low cost energy sources (hiydalof the river, gas, coal,
nuclear, biomass, etc.)
1 Proliferate mining across the country and expedite coal projects at Thar blocks

Other mlicy measures include (a) enabling a financial recovery, especially in the power sector;
(b) implementing a social protection program to assist the poor in receiving a minimum amount
of affordabl e energy; ( ¢ )-upsntthe enargyl secton toigcredSe P 6
decisionmaking efficiency;and (d) increasing private sector participation including through
pubic-private partnerships (PPPs).

Future Scenarios The Government estimates that energy demand will continue to gmivg du

the next two decades, with Pakistan requiring an estimated additional 35,000 MW of power
generation capacity by 2020. Based on the analysis, the expected new power generation build
out will be about 7,700 M\\of additional capacity by 2020, leavinggap of over 27,000 MW.

The GoP expects a significant demasgbply gap to remain in the shonedium term, even

after the concerted demasile management, and the expanded deployment of -lcavieon
energy resources such as indigenous hydropower, ngasabnd renewable. Likely scenarios

of energy sector development are as follows:

1 The Government is pursuing policy to replace Oil witidigenous Coal in power
generation. This would provide fuel security, foreign exchange savings, adequate power and
greater viability for Coal Projects on local coal. The dried lignite from Thar, after
briquetting, can be transported and utilized by retrofitted Thermal Power Plants in the
country. It is estimated that USD87bn could be saved annually if the existing e
power plants were converted from Furnace Oil to Coal. There is a capacity of 2967 MW in
GENCOs and 2150 MW in Independent Power Plants (IPPs) which can be converted to
Coal (Total 5117 MW) with a cost of USD 1250 bn. Initially these power plantsrcase
imported coal. However, the conversion be designed having compatibility with Thar coal. It
will provide added incentive to investors in Thar coal mining.

1 The highest priority is being given to improving the efficiency of the electricity supply; and
also to implement conservation measurbsstalled generation capacity was 23,5VBV in
June, 2008 and arrent transmission and distribution losses (technical aneteutmical)
are estimated at about 25% of total generated power.

T Paki st an otric pdtentidl risoestimated at 40,000MW, out of which the economic
hydroelectric potential is around 20,000MW. However, production is seasonal (Pakistan's
current installed hydropower capacity of 6,400MW falls to less than 2,000MW during the 4
5 months ofwinter when water flows are minimal) and best suited to meeting-tpeak
demand, with base demand best met by thermal power sources (and in some cases by larg
storage hydro). Indicated hydropower installed capacity could rise by 10,000MV8&Yy 20

* Assumes 7,000 of a total 10,000 MW of new hydro potential, no net increases in gas or oil, and 700 MW of a total
of 9,700 MW for wind.

® State of Industry Report 2012ww.NEPRA.org.pk

®The govenment projections for 2030 are from the Mediuirerm Development Framework 2009
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Howe\er, given the long lead times and high costs the GoP will seek to complement new
hydropower projects with other energy sources, particularly to meet base load needs.

1 The supply of natural gas for power generation is declining, and there is little aturaln
gas supplied for power generation during th@@th winter period. Proven reserves have
increased modestly from 26TCF in 2000 to 30TCF in 2007. Production has remained flat
over the past 3 years, while demand in-power sectors has grown. Negas discoveries
are expected to only partially compensate for depleting supply.

1 Pakistan's wind potential is estimated at 9,700MW,; however, like hydro power it is less
reliable for base load needs and more suitable for peak loads. The wind power will
conplement an expanded basad electricity system but is not an acceptable substitute for
baseload itself.

Coali A New Endeavor for Pakistan

Government of Pakistan has recently taken many initiatives on Coal based Power Generation.
Pakistan Power Park &addani is planned for 5200 MW Power Generation based on imported
Coal having Coal Demand up to 13.31 Million tons per anum, similarly, Conversion of Three
IPPS will require Coal up to 11.48 million tons per anum, and five GENCOs will require Coal
16.9 Million Tons per anum. Hence, Pakistan has cumulative demand of approx. 28.38 Million
Tons per anum in case all the existing IPPS, GENCOS and recent plans get mobilized within five
yearsoé ti me. Keeping in view t hegrassive strategy p |
to cater energy security challenges Coal Market in Pakistan is having clear potential. Thar Coal
Mining will be pivotal in this scenario and will be major feedstock for future Coal based Power
generation in Pakistan.

Wi t hi n P akgy portfaio) Gatural@as and oil dominate (at least 1/3 of power is based
on imported oil). Pakistands coal resource pot tomsti al
with present production of only 5 million metric tons per year, mostly for lowhlstrial use.
About 175 billion tons are located in Sindh provincerbhaird one of the largest single coal
deposits in the worldyet to be exploited Th e c¢ o alignitepu al iftow siid & uel
value 5,7007,300 Btu/lb. Thus, the developnteof indigenous coal resources for lagale

base load power generation would be new to Pakistan.
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Since the discovery of the Thar Coalfield, the government has shown strong interest in
developing the lignite resources for povgemeration. The government has made a decision to
allow for a flexible approach towards thgze and bundling of the projects, has planned
improvements to infrastructure, and allocated funding to commence technical studies in the Thar
area, including hydrgeological assessnt. Issues such as coal pricing, resource rents, tariffs
for power, and uptake arrangemeats being addressetihar Coal & Energy Boar(lfCEB) has

been declared as coal pricing agency and TCEB has developed a Coal Pricing model through
international casultants.

The government has declared Thar Coal as projects of strategic importance and considers
development of Thar coal as a matter of national security. As the national energy crisis becomes
critical, the Government of Pakistanconsiders developmeénof coal to power sector and
indigenous coal isa must for Pakistan The Government considetbhe developmenbf
indigenous thermal coal adeast cosfuel source for power generation and all coal for industry
application is essential.

Comparison of Coal Quality at Thar

Thar lignite having a stripping ratio of 6:1 and heating value2606~ 11000 Btui. is similar
or somewhat better than many lignite resources where successful mining and power generation is
being done. For example:

T I ndi ads ighte lyas & hehting value of 5,200 Btu/lb astdpping ratio of 7:1
coals. Total generation based on Neyvelli lignite is more than 2,700 MWs.

T Hungaryodéds | ignite has stripping ratio of
generation above 1800\Ms.
T Germanydéds Rhineland | ignite having strip

11054 Btu/lb is fueling power generation of more than 10,200 MW.

pi



Comparison of Thar with Other International Mines

. . . Heating Value
D ripping Ratio (m3:
epost Stripping Ratio ( t) (MJ/kg)
Kosovo 1:1 7.8
Rhenish Area, Germany 49:1 8.9
Hambach, Germany 6.3:1 10.5
Hungary 9:1 7.1
Greece 10:1 5.02
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Part-ll
GOVERNMENT COMMITMENT TO ATTRACT PRIVATE INVES TMENT IN THAR

The Government of Sindh seeks to develop the Thar coal reserves in a strategic and systemati
manner that wil/ ensur e t h«ermausewhindigepduscoahfart i o
electricity generation and industry u3dée devebpment of Coal resources in Sindh is planned in
such a manner that

Seeksto develop several larggcale coal mining operations and supports and encourages
domestic and foreign investment in the coal sector.

Supportscompetitive process for allocatiof coal resourceblocks to investment firms for
exploitation of the resource in scientific manner

Supportsthe marketbased evaluation of proposalsequitable distribution of revenues and
transparent issuance of licenses, leases and project awards. Gowvefurtieer supports the
transparent operation of Pakistanés coal s e
for all legitimate investors.

Development with Care is ensured for future generatiéios the development of the coal
reserves, Govement seeks to protect its environment and its people.

Government seeks to accelerate the development of its coal resources with specific emphasis o
power generation. In this regard, considerable emphasis will be given to the Thar Coal Fields,
hosttoda | east 95% of the countryds coal reserv
Government is promoting the coordinated development of the coal industry and related
industries. The construction of largeale coal mining should be linked with conditions for water
resources, transport andvper to enhance local industrial and economic development. In support
of largescale coal mining at Sindh, the Thar Coal Energy Board (TCEB) sesea
coordinating body for Federal, Provincial and District institutions iaqufomotes information
exchangeamong key stakeholders.

Government Commitment

Government of Sindh & Pakistan is committed towards provision of an enabling environment
that can ensure availability of safetglves against investment risks, provision of tenure
security and evolvingn 6i ntegrated |l inkdé of mining wi
Government of Sindh & Pakistan focuses on strengthening institutional structure, developing
physical infrastructure & implementing investor friendly policy & regulatory mechanism.

Gowvernment will ensure that social safeguards are in place for communities and citizens
impacted l coal and related development. Government éstablisled a predictable and
enforceable legal and regulatory framework to support sector operations.

INSTITUTI ONAL FRAMEWORK SUPPORTING DEVELOPMENT OF THAR COAL

Institutional arrangements that support power operations are federally administered while
institutional arrangements that supp@wal operations are provincially administereflince
largescale coal mimg or related codiired power generations new to this countrythe
Government of Pakistan and Government of Sihdltaken important measures to promote

7

O

na

ct

es




federalprovincial government synergies. These institutional relations have been especially
definal in the pasfive years in a targeted manrterensure institutional clarity and an investor
friendly environment for Thar coal activities.

Institutions

The requlatoryand institutional framework&or the mining and energy sector in Pakistan are
clearlydefined. The current legal framework of the mining sector in Pakistan consists of three
generation of documents, conceived under different circumstaBodid minerals (including

coal and coabed methane) are a provincial subject in Pakistan, whileohgdoongmineral oil

and gas) within the province or the territorial waters adjacent thereto shall vest jointly and
equally in that province & theetleral governmert The authority responsible for the
development of the mining sector is the provinc@areyrnment, while the largecale production

and distribution of electricity is principally the responsipibf the Federal Government.

Provincial Institutions.Eachprovince has its own DepartmeuitEnergyDepartmentMines &
Mineral Development Depmentswith the mandate to grant mining licenses and leases, collect
fees and royalties and monitor activities in the mineral seci@indh, the Energy Department
has full regulatory authority for coal The project implementation, in particular infrastture
development projects in coal areas, is through the Sindh Coal Authority (8&@Ring under
Energy Department

Sindh Coal Authority Established under Sindh Coal Authority Act, 1993 passe@rovincial
Assembly of Sindh. Became operational ir949Under Sectior6 of SCA Act, the general
direction and administration of the Authority shall vest in the Board constituted under Section
of the Act SCA Board is comprised of members. Minister of Energy is Chairman of the Board
with Additional Chief ®cretary (Development), Secretary Finance, Secretary Energy, Two
MNAs and Two MPAs and two ne@fficial Members are on the SCA Board with DG SCA as
member and Secretary of the boaftie Sindh Coal Authority is exclusively responsible for
exploration, devldpment, exploitation, mining, processing and utilization of indigenous coal
resourceswith the following functions specifically-

accelerate the pace of activities relating to coal development and shall be specifically responsible
for planning, promoting organizing, undetaking appropriate projects in this behalf and
implementing programs for exploration, development, exploitation, mining, processing and
utilization of coal;

prepare and execute schemes under this Act and take such steps as may leynacess
connection with the execution of such schemes;

advise Government in all matters connected with conservation, development, working and
utilization of geology to evaluate coal deposits;

publish results of research and development activities of cealmees of the Province, from

time to time, for general information;

promote joint ventures specially with foreign investors for development of coal resources of the
Province;

Take such steps as may be necessary or conductive to the attainment of tee objec

" Article 172 ( ¢) Constitution of Pakistan amended ifi €8nstitutional amendment bill 2010 the ownership of
mineral oil and gas is under joint ownership of federal Gowemnt & the province.
8




1 EXPLANATION:- Planning includes studies, surveys, experiments and scientific and technical

evaluation, whereas promotion, organizing and implementing programs include setting up of
infrastructure, overall environment including service facilities suechoads, water, electricity,

gas skilled and unskilled labor, professional personnel, land development and financial facilities
and ancillary facilities directly required to implement the coal development schemes and plans.

Thar Coal and Energy Board (TBE The coordination and cooperation between federal and
provincial governments is key to the success of the Thar GaaPower Cevelopment. In
recognition of both the need for coordination and the potential future importance of Thar based
coatto-powe development, the TCEB was created in July 2008 the GoP and the GaSasoa
onestop organization on behalf of the Islamic Republic of Pakistan and the Province of Sihdh, wi
respect to all matter relatirtg, inter alia, facilitatiorfor the Thar cal mineral resourcand power
generation using thisoal The Provincial Assembly of Sindh has also approved the Thar Coal &
Energy Board Act, 2011 in June, 2011.

Thar Coal Energy Board (TCEB). TCEB is established as sstapeorganization where federal

and provincial governments meet to facilitate investments in Thar. TCEB is the lead institution
to coordinate the overall development of the Thar Coal Basin and coosdtealeral, Provincial

and District stakeholders. TCEB facilitatefrastructure delopment at Thar, serve as the Coal
Pricing Agency for Thar coal, and asssand approveapplications for projects at Tharhe
rationale for the establishment of the Thar Coal Energy Board (TCEB) was to institutionalize the
Government of Pakistan ant €& Gover nment of Sindhdéds comm
development of the Thar CoBhsin. TCEB members represemdeéral and Sindh Government
interests as well as the private sector. The creation of TCEB ensures that a legally empowerec
body is in placeand is dedicated to the mobilization and monitoring of the development of the
Thar Coal Basin.

Federal Institutions.The Private Power Infrastructure Board (PPIB) is authorized to promote
and facilitate private sector participation in the Pakistan P&getor. Additionally a number of
ministries, departments and agencies are involved in the day to day management and oversight o
the energy sector. These are federal agencies including the Ministry of Water and Power
(MoWP) which functions as the ownef all public sector assets and utilities, and formulates
sector policy and strategy in consultation with other ministries, notably the Planning
Commission, and Ministry of Finance; and the Ministry of Petroleum and Natural Resources
(MPNR) fulfills similar functions in the hydrocarbon (oil and natural gas) sector.

—



Investment Protection

The foreign Investmernit Pakistans fully protected under foreign Investment protection law of
1976, passed by the parliament, under which the guarfmiesafeguard to investment in
Pakistan.

Set of Incentives, Concessions and Protections for Development of Indigenous Resources

On the recommendations ©har Coal & Energy Boarthe Economic Coordination Committee
of Federal Government (legal constitutal forum headed by Federal Finance Ministea}
approved a set of incentivespncessions and protections figvelopment of indigenous Coal
resources of SindfThe following set of incentives, concessions and protecaomavailable to
facilitate investors for development of indigenous Coal resources of Sindh

Special Economic Zone

1 Thar Coalfield is declared &pecial Economic Zonand the projects of development of
Thar (also including <coal mi ni ng anadtongd ower
Securityo

Rate of Return

1 20% ($ Based) IRR firms which achieve Financial Close before 31st December 2015
for Mine & Power Plants based on indigenous coal and additional half a percentage IRR i.e.
20.5% IRR for firms which Financial Close by lzefore 31st December 2014.

Exemptions/concessions
1 Zero percentcustoms dutieon import of coal mining equipment and machinery
including vehicles for site us¢SRO 222/20135" March 2013

1  Exemptionon withholding tax to shareholders on dividend foitial 30 yearfSRO
317(1)2011 dated 1April 2011)

1 Exemption on withholding tax on procurement of goods and services during project
construction and operation&€lause 78, Part IV of 2nd Schedule of )TO

1 Exemption for 30 years on other levies utihg special esise duty, federal excise duty,
WPPF and WWF(FED withdrawn vide SRO 489(1)2011, SED withdrawn vide SRO NO
655(1)2010

Protections
i Currency Exchange Rate Protection

To enable maximum competition from Suppliers and Contractoedyiining & Independent
Power Producers (MIPPs) are protected from the impact of exchange rate variation between
US dollars, Euros, Pounds Sterling and Japanese Yen up to Commercial Operation Date
(COD).

10




(ii)

(iii)

(iv)

(v)

M Additional Incentives:

At the COD, the capital cost be fixed in US dddldbased on actual currencies of EPC
Contract is acceptable to concerned agencies at the time of tariff determination, sources of
financing, payments and actual exchange rates against rupee for the four currencies (US
dollars, Euro, Pound Sterling and Jagse Yen) on the relevant dates.

To broaden the access for debt financing, debt can be obtained by MIPP in US Dollar, Pound
Sterling, Euro and Yen. This will receive the same treatment as currently available for US
dollar denominated debt.

As O&M costsare incurred subsequent to COD, O&M Cost Adjustment will continue to be
based on exchange rate variations between Pak Rupee and US dollars.

The Performance Guarantees to Government of Pakistan and Letter of Credits will be
accepted in Euro, Pound Sterliagd Yen in addition to US$.

In addition to the aforesaid incentives, Coal Based Power Projects and Coal Mining Projects in
Sindh shall have the same incentives, concessions, protections and security package as that
available to PPs developed pursuant to Power Generation Policy 2002 (as amended from time to
time).

11




Provision of enabling environment for Thar Coal Development

The Government of Sindh attaches highest priority to Thar Coal Development and for this

provision of enabling environment on fast track basis to attract 3l been initiatedThe

enabling environment includes building physical and institutional infrastructure. The capable and

conducive institutional infrastructure includes a capable and empowevedngig body with

standal one status, that can ensure devising
and other concessions necessary for attracting the investors. The enabling environment alsc
includes developing physical infrastructurleat can contribute to the mining and power

generation. This has to be initiated from the scratch. The provision of water required for mining
and power generation, disposal of waste, road and railway network for transportation of
equipment and other matdriand use plan and resettlement plan all require specific allocations.

This all work is required in the initial phase. Once it is in place, the large scale coal to power

generation would be cost effective and sustainable. Besides, it would also provfideraze to

investors, investing in long term projects by minimizing risk margin and increasing comparative
margin. In order to implement the vision of producing 10,000 MW fréhmar coal by 2020,
Sindh Energy Department is actively pursuing the gdabllowing development initiatives
reflects the resolve of the GOS towards Thar Coal Development. Financial Allocation for all the
scheme for this financial year is 11.686 Billion PKR. In total Government is investing more than

30 billion PKR for provision of eabling environment.

ROUTE PLAN FOR TRANSPORTATION OF MACHINERY FROM
PORT QASIM TO COAL FIELD (THARIO HALEPOTO)

Proposed Route shown in Red Color.

ma  JILDVITEES o s PR LTS
- HRPURKRAS

/
\ )

TAL CHACHHRO

)
KARIM EREET:

-
}‘\
~

3 ‘ /'\J-‘— 2\ ° 2 /
JOISTE  Tee S & i @ %
KNG, s | 7
SR R DISTLTHAR:
N ooy N\ e RO ! 1 ey
MRPIR S\ TANDOBAGIO \
sm:no \ & Thario Halepto

DIST BAOIN,

/ o

\

v Islam Kot
N Golarchi
'

VENSH) [y
. )
.
3 i
Sso N

/
i e Khoski
\ Badin

LI VL

\
LAOWN o) @ VUGHAL BHN

W L
SHAHBUNDAR O\ AT

AN
7 ,‘,JJ (a4

‘ \ RANN
= A0

12

an

D




ONGOING AND NEW SCHEMES INCLUDED IN ADP 2013-14
GS;;A?\‘E Name of Sector / Scheme Cost apﬁﬂ:géflgp to Allocation 2013-14
1 2 4 5 8
ONGOING SCHEMES

1/90 Planning, Designing & Construction of Islamkot Airstrip 972.070 795.498 244.000

2/91 Environmental & Social studies, Land Use Plan including 230.000 66.181 126.344
Resettlement Framework and development of Geographic
Information System (GIS) for Thar coalfield.

3/92 Preparation of Water Master Plan for Thar Coalfields| 400.000 1.217 138.000
including Hydrogeological, Water Supply and Waste Water
Management Studies

4193 Establishment of Training Institute in the field of mechanizing| 600.000 0.000 1.000
mining / coal based power generation in collaboration with
renowned foreign institution

5/94 Installation of 31 R.O. Plants in Tharparkar and Umerkot| 1139.972 988.001 25.000
Districts.

6/95 Installation of Reverse Osmosis (Desalination) Plants at 25 942.00 610.640 100.028
villages of Tharparkar (President's Directive).

7/96 Marketing of Coal Resources of Sindh through Road Shows, 75.000 5.805 5.000
Conferences, Seminars and Training to Attract Potential
Investors and International Financing Institutes.

8/97 Construction of 50 Cusecs Drainage and Waste Water and| 3672.772 15.663 3172.772
Effluent Channel from Mining of Thar Coalfield Unit No.2.

9/98 Improvement & Widening Road Network from Seaport| 3034.028 426.998 2000.000
Karachi to Thar Coalfield Area via Thatta, Badin, Wango,
Mithi, Islamkot (Phase-l Upto Wango More 124.5 Mile= 200
KM)

10/99 Widening/Improvement of Road from Wango More to Thar 3401.240 469.933 2900.000
Coalfield Area (Phase-Il) (Mile 0/0-83/2 (134.86 km)

11/100  |Water Carrier From Nabisar to Islamkot for Thar Coalfield. 4078.270 12.89 1000.000

12/101 | Construction of Water Carrier from LBOD Spinal Drain RD-| 4999.685 500.00 1000.000
362 to Nabisar for Thar Coal Power Generation Units.

NEW SCHEMES

13/102  |Upgradation and Enhancement of Reverse Osmosis (Water| 934.820 50.00 784.820
Desalination) Plants at Mithi City and Islamkot Town, District
Tharparkar.

14/103 | Additional and External Development of Thar Lodge at 80.680 0.00 66.036
Islamkot.

15/104  |Installation of Six Reverse Osmosis (Water Desalination)| 314.596 0.00 100.000
Plants at Six Villages of Tharparkar (Chief Minister's
Directive)

16/105 |Repair and Renovation of Residential Colony and Office| 300.000 0.00 22.000
Buildings of Camp Office, Sindh Coal Authority at Mithi.

17/106 | Construction of Road from Islamkot upto Singhario Road near| 175.000 1.000
Thar Coal Block-V (6 kilomerters

25350.133 3942.827 11686.000
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Water Master Plan for Thar Coal Fields including Hydro geological, Water Supply and
Wastewater Management Studies

Thar Coal Fields are located in Thar Desert area occupying East andEastgm portion of
Sindh Province of Pakian. Being a desert, the area is extremely dry arid region with very low
scanty rain fall and limited water resources. The supply of water for the development of coal
mines, power plant and related domestic complex is vital for successful future opefdtien
facilities. The GS has embarked upon a detailed study for mieagaWater Master Plan for
Thar Coal fields. This includes studies of Hydyeological, Water Supply and Waste Water
Management.

The main objective of the consulting services is upp®rt SindhEnergy Department, Sindh

Coal Authority (SCA, Government of Sindhand Government of Pakistan (GOP) in: (i)
hydrological studies of the Thar coal mine area, and assessment of water demand during various
phases of development of mines and poplants in future, including the use of lignite drying
plants; (i) assessment of best source/option for meeting water demand in short, medium and
long term given the available surface and groundwater resources and their location (i) hydro
geological ivestigation of the area and assessment of groundwater resources and quality of
groundwater and required monitoring of observation network for two years; (iv) estimate of
drainage effluent and wastewater that is likely to be generated from the mines amttlisteal
complex, taking cognizance of the 25 mil m3 (this is only the value for one mine) per year mine
effluent in the feasibility study and the proposed options for treatment to use it for human
consumption or alternatively options for proper digpas this effluent; and (v) feasibility level
designs for least cost option for water supply and wastewater disposal sygenonsultancy

work on this sheme will be started in 20Xhd duration of the project is 2 years.

Environment and Social Studies including Land Use Planand Resettlement Frameworks
for Thar Coal Fields.

The development of Thar coalfields and associated establishment d4b-pmater projects are
among the major objectives of the Government of Sifitle. Government has planned tave
Environmental and &ial studies including Resettlement Frameworks and Land use Plan in
place, and develop a Geographic Information System (GIS) for Thar Coal teldsilitate

future Mining and Power Plant3his would facilitate all stakeholderaciuding investors by
providing vital geographical information and also set basis against which changes in the
environment and socieconomic situation in the area can be assessed once mining and power
generation and associated activities begin. This swayt i t Ereisonmansal add Social
Studies including Resettlement Frameworks, Land Use Plan for Thar Coal&~ieldsso mpr i s
two components; I) Environment and Social studiedll) Land Use Plan

The study was commissioned in 2012 and M/s Mott MaelidbRakistans currently working on
the study. The Study is expected to be completed by June 2014.

14

\*Z

es



GIS for Thar Coal

The GoS is developing GIS for Thar Coalfields for tenement management and investors
facilitation. The work in this regard is going on iain include developing land use plan,
resettlement plan and related social & environmental registries.

The GIS Consultant has developed high-{@% and low resolution sheets {38 meters) which
combine hydrological, topographical, social, and enviremt@l and infrastructure data
(including existing roads, power grids etc). The high resolution images covered existing blocks
using high / low resolution Digital Elevation Model (DEM), technical specifications are DEM
Positional Accuracies: (For High Réstion) CE90 45 meters LE90 -8 meters NMAS 1:5000
Ortho-corrected Yes, Target Elevation Angle >72 deg MosaiciYkelggh positional accuracy

(For Low Resolution) SPOT DEM (30 m or less horizontal accuracies & < 20m vertical)
Projection: UTM Zone 42 / Suey Sheets in LCC Local cartographic Grid, while the entire area

of 9100 square kilometer can be covered through low resolution images. The data is being
collected and updated as a continuous process incorporating findings of studies undertaken at
different stages of project

Web-Portal

The Consultant has designed a Thar Coal \Relial to comprise a fully digital system
incorporating appropriate software for tenement management or GIS. The System designed so as
to facilitate its immediate or eventual ling to the Energy Department website for internet

publishing of information on the status of tenements and applications. This includes provision of
ontline access to a regularly updated tenement map of Thar Coal so that investors are able to see
which area are available for application.
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Part 1 |l

Detailed Description ofThar Area

Thar Coal fieldsare located in Thar Desert area occupying East and Southeastern portion of
Sindh Province of Pakistan. Being a desert, the area is extremely dry aridw&gioery low

rainfall and limited water resources. The supply of water for the development of mine, power
plant and related domestic complex is vital for successful future operation of facilities. The
estimated coal reserves of the Sindh Province idyn&85 billion tones in mine fields like Thar,
Badin, and Thatt&ondaJherrack of which Thar mines possesses one of the bigggste
deposits spread over @ sq km in the Tharparkar district

A B e D E | F G | H |
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THAR DISTRICT

Sale 1:275,000

Theinvestigation drilling in the past revealed thiae toal is inseams with extractable thickness
of 22 m at a depth of 110 m up to 200 m. The upper seam layer of coal reserve reportedly
contains imsitu water.
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Role of Thar Coal. To address the persistent energy gap, the large indigenous coal (lignite)
resources at Thar i n Sindh Pr owtermenergyfsecuritp an
strategy. The Thar resource has a very good poténtapending on the scale of the mining
operations to be an economic option compared to other ensogyces. Development of Thar

is expected to emerge through a partnership of government and the private sector, wherein the
private sector would assume investment risk subject to viable commercial market conditions and
the government would provide the gowvance and stability necessary to facilitate such
investments.

Background about the Discovery of Thar Coal Reserves

1 The tangible indications that coal was present beneath the sands of the ThacBmesert
with the drilling of five water wells by the Britis Overseas Developmeigency
(ODA) in collaboration with the defunct Sindh Arid Zone DevelopmAathority
(SAZDA).

1 Water drill hole ODA2was drilled in 1988 near the village of Khario Ghulam Shah
about 15 km east of Islamkot. The descriptions of cu#tifigpm this well noted
"Carbonaceous Shale" between depths of128m.

1 On the basis of the presence of coal in ODA2 water well the Geological Survey of
Pakistan (GSP), and United States Geological Survey (USGS) examined and
described drill cuttings fromtber nearby SAZDA wells in March 1989.

1 The hole No.TH5 was geophysical logged along with other holes and it was
estimated the total coal present in well was 19 m. Further confirmation of the coal
presence in Thar Desert exploration program was carried bputdrilling 4
boreholes.

1 In October 1992, the Geological Survey of Pakistan (GSP), and United States

Geological Survey (USGS) began 24 bore holesexploration program to define the
magnitude and geographic limits of the Thar Coal field.

1 In 1993, an additionalO bore holeswere drilled under a contract with théohn .T. Boyd
Companyunder the auspices dfJSAID additional 03 drill holeswere alsodrilled by GSP
under the auspices dfSAID.

1 The studies proved that Thar coalfield is spreadr an area of more than 916Quare
kilometers with dimensions of 140 km (nogbuth) 65 km (easwest) havingl75.506
billion tones of Lignite (coal), categorized "A" to "B".

1 The GSP carried out the drilling program for development of the blockdufrther
proven coal reserves from 1992000 and Blocks I, Il, Il and IV were developed.

1 In 20052006, Sindh Coal Authority developed Block V and VI through foreignviirm
Northeast Coalfield Geological Survey Bureau, China.

1 In 200809, SindhCoal Authority developed Block VII, VIII and extended the bloal Il
to 56 Sq.km {e Block IHB) through a local company viz. M/s Deep Rock Drifng
Limited.
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General Geoloqgy of Thar

The studies conducted so far, show that the Thar coalfielsl desictly on relatively shallow,
rifted basement rocks of mPreCambrian age. The area is completely covered by sand dunes.
On the basis of drill hole data, four ssibrface lithestratigraphic units have been identified. The
units are dune sane (retgnAlluvial deposits (suvecent), Bara formation (Paleocene and
Basement Complex (P@ambriarn. The Due sand (590 meters) comprises sand silt and clay.

Alluvial Deposits (11127 meters thick) comprise sandstone, siltstone and clay stone. The Bara
formation (50125 meters thick) consists of clay stone, shale, sandstone and coal, whereas, the
basement complex comprises mainly of granitic rocks. The drilling data has indicated three
aquifers (watebearing zones) at an average depth of 50, 120 and nzor@® meters.
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Cumulative coal thickness Isopach map of Thar Coalfields
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Overburden Isopach of Coalfield Pakistan

20




