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The Registrar,

National tlectric Power Regulatory Authonty,
NEPRA Tower Attaturk Avenue (East),

Sector G-5/1, Islamabad

Ref: TN/01/0012/08-2016

Subject: Application for Generation License of 330MW Thar Coal Based Power Plant at
Thar Block il, Sindh

I Mustufa Bilwani, being the duly authorized representative of the ThalNova Power Thar
(Private) Limited by vitue of Board  Resolution dated June 2 12016, hereby apply to the
National Electric Power Regulatory Authority for the grant of o Generation License to the
ThaiNova Power Thar (Private} Limited, puctiant o section thoof the Repulation ol

r

Generation, Transmission and Distrbaton of Plertoe Powes Acr 1949

I certify that the dacamoents n support attechod with this apphostion are propared and
submitted in conformity with the provisions of the National Blectie Power Reaulatory Authority
Licensing {Application  and  Modification Procedurel Repisfations 1999 and undertake 1o
abide Dy the terms and provisions ol the above sod repgutations. | further undertake and
confirm that the information provided in the Atached documentsan-support e tirae and corredt
to the best of my knowledpe and belief.

A Demand Draft in the cum of Rupees 729,240, being the non-refundable license application
fee calculated in accordance with Schedule i1 to the Natienal Blectric Power Regulatory
Autharity Licensing (Appheation and Modification Procedure) Regulations, 19949, i abo
attached herewnth.

ST M

Signatipee
Mustufa Bitwam
Chief Executive Otfice



‘W’  ThalNova Power Thar
Tha{Nova (Private) Limited

Extract of the Resolution passed by the Board of
Directors in their meeting held on June 21, 2016

“RESOLVED that an application for the Generation License (the “GL Application”) be filed
by and on behalf of ThalNova Power Thar (Private) Limited (the “Company”) with the
National Electric Power Regulatory Authority (“NEPRA"), in respect of the Company’s 330
MW coal-fired power project at Thar, Sindh (the “Project”).”

“RESOLVED FURTHER that an application for the acceptance of the Up-Front Tariff for Thar
Coal power generation projects with assumptions and conditions as approved by NEPRA

vide its determination dated 09 July 2014, be made to NEPRA with regards to the Project
(the “Up-Front Tariff Application”).”

“RESOLVED FURTHER than an application for Letter of Support be filed by and on behalf of

the Company with the Private Power Infrastructure Board (the “PPIB“), in connection with
the Project.”

“RESOLVED FURTHER that the Chief Executive and/or Mr. Rizwan Diwan and/or Mr. Sagib
Haroon Bilwani and/or Syed Firdous Shamim Nagvi and/or Mr. Muhammad Salman Burney,
Directors and/or Mr. Mahad Asim Hamza, Executive of the Company be and are hereby
authorized singly or jointly to sign the GL Application, the Up-Front Application, the
application for the Letter of Support and any documentation ancillary thereto, pay all filing
fees, and provide any information required by NEPRA or PPIB in respect of the Project, and
do all acts and things necessary for the processing, completion and finalization of the GL
Application, the Up-Front Application and the application for the Letter of Support.”

“RESOLVED FURTHER that M/s. Riaa Barker Gillette be and are hereby appointed as legal
counsel to the Company, to represent the Company before NEPRA and/or PPIB in respect of
any hearings before NEPRA and/or PPiB relating to the GL Application, the Up-Front Tariff
Application and/or application for the Letter of Support.”

Certified True Copy
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(Chief‘E;’ecutive/Director)
ThalNova Power Thar (Private) Limited

foglstercd office: Ground Flaar, G&T Tawer, #¥18 Biawmuont Road, Chil Lines- 10, Karacl - Pakistan
Fel: 021:350659%59 Fax: 0213505935452



Q)  ThalNova Power Thar
ThalNova (Private) Limited

CERTIFICATION

CERTIFIED, that, the above resolutions were duly passed by the Board of Directors of ThalNova

Power Thar (Private) Limited in their meeting held on June 21, 2016, for which the quorum of
directors was present.

FURTHER CERTIFIED, that the said resolution has not been rescinded and is in operation and that
this is a true copy thereof.
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(Chierf Executive/Director)
ThalNova Power Thar (Private) Limited

Reglsterca affice: Ground Flaar, G&T 1ower, 018 Beauniont Road, Civil Lines- 10, Karach! - Pakistan
Fel: 071.356595%9 Fax: D21-350595%2



A020702
SECURITIES AND EXCHANGE COMMISSION OF PAKISTAN

COMPANY REGISTRATION OFFICE, KARACHI

CERTIFICATE OF INCORPORATION

[Under section 32 of the Companies Ordinance, 1984 (XL V11 of 1984)]

Corporate Universal Identification No. 0099923

I hereby certify that THALNOVA POWER TH
this day incorporated under the Companies Ordinance,

that the company is limited by shares,

AR (PVT.) LIMITED i
1984 (XLVII of 1984) and

Given under my hand at Karachi this Eighteenth day o
Thousand and Sixteen.

&
—
(Zia-ul-Rasheed Abbasi)

Joint Registrar of Companies
Karachi




3(5)(a)(ii) CERTIFIED COPIES OF MEMORANDUM AND ARTICLES OF ASSOCIATION
(CERTIFIED BY SECP)




P

THE COMPANIES ORDINANCE, 1984

A PRIVATT. COMPANY LIMITED BY SHARES

MEMORANDUM
AND
ARTICLES OF ASSOCIATION
OF

THALNOVA POWER THAR (PRIVATE) LTD.



THE COMPANIES OR DINANCE, 1984

(A PRIVATE COMPANY LIMITED BY SHARES)

MEMORANDUM OF ASSQCIATION
of

THALNOVA POWER TTIAR (PRIVATE) LIMITED

NAME

L. The name of the Compuny is ThalNovi Power Thar {(Private) Limited.

REGISTERED OFFICH

+

H.'The Registered Oftiee of the Company wiit be situated in the Provinee of Sindh. 1

OBJECT

[TE The Object for which the Company is established is as ander:

Yo carry on at suitable locations at Thar. Sindh and other places in Pakistan the business
ol power generation, distribution, transmission and sate inallits branches and aspects and
by the use of such forms of energy and i sueh manner as may be deemed feasible and
v~,~;.‘~_-;‘~‘_::\\scll and deliver the clectricity thus generated.

IS
PR LN

n-arder to carryout and Tulfilf the above alject. !

s )

w company shall be authorized:
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6.

To gencrate power from coal and conversion of coal inlo various chemicals,
gastfication of coal, conversion of coal into liquid fuels and pallctisation ol coul
for gencration of power,

To set up and generate power as independent power producer of wind. thermal,

hydel, nuclear. steam, andror an other alternathv efrencwahle energy sources, and

bio-cnergy and 1o carry out the construction and manufacture of wind, thermal gas,

hydroefectric and thermal eperey projects such os vas energy. coal. bio-thermal
encrgy and 1o construet, establish and [ix necessary power stations.

To set up, operate and manage one or more Power Generation Plants from
different means and sources and to generale and supply clectricity o industrial and
other consumers. through disiribution networks established, owned and vperated
by the company isell or by any other person, corporate bodv, aulonomous or
semi-autonomaous corporation or adthority or local body, and for that purpose to
acquire fand. whether Trechold or leasehold, machinery and equipment. and
construct. install. operate and - maintain thercon power  houses, eivil and
mechanical works and structures. wrid stations, tramsmission 1w ers. posver lines,
buildings, workshops and ather facilitics as may from time to time be neeessary
for the attainment of the object o the company.

Fo undertahe the nusiness o2 storiag, transporting. tamsiating, distribeting, and

supplying goods for Highting heating, motive power for geperation of power,

o undertahe business in the power generation arcas related (o hvdel, thermal,
LNG, caaly solar energy and wind power instailations, contrals, proteetion.
communication and instrumentation system for power  plants,  substations.
industrial installation and pumping compressor stations, encrgy  conversation
syslen. )

Toacquire and held any knd of biterest ins or o provide any form of capital lor,
any person or undertaking of any kind and o ceo-ordinate end manage the
activities o and 1o provide finance, services and facilitios . any power
generation company or noadertaliang controlied  directly  or indirectly by the
company or in which the company is inferested.

Ta focate, establish. construci, couiip, operie. use. manage and maintain termal

WJ



HO.

o apply for and obtain NECUSSIry consents,

SToapply for, wender, offer, aceept, purchase or
P

power plants and coal fired power plants, power grid station, transforming,
switehing, conversion, and transmiission facilitios, arid stations, cahles, overhead
lines, sub-stations, switching stations, tunnels, ciubal bridges, link hoxes, hent
pumps, plant and cquipment tor combined heat and power schemes. offices.
computer centres. shops, dispensing machines [or per-payment cards and other
devices, showraoms, depote, factories. warkshops, plants. printing  fucilities,
warchouoses and other storage facilitics.

Toascertain the it for bulk sapphy thot will seeure recovery ol operating costs,
interest charpes and depreciation of assels, redemption at due time of loans and
other than those covered by depreciation. power generation EXpansion projects,
pavment ol taxes, and reasonable return on mvestiment, to quote the tarilt (o bulk
purchasers ol electrical power, and 1o prefer petition to the appropriate authority
for approval of the schedule of tarifT und of adjustments or increases in its hulk
supply tarifi, where desirable or neeessary,

Toolfer and o engage in supply, implementation and installation of Lxira High
Voltage (EHIV) and (High Voltage) HV transmission lines, medium and Jow
voltage  overhead  and undergromnd  distributions network,  high

voltage
undergronnd cables, and low voltage AC and DC

mstallations, rectifier, capactlor
installations and consumer services m connection with pewer generation.

o set up the work of heavy steel fabrication Tor poser plants, transmission lipes
andl other steel structures within () » scupe ol the object of the Company in

connection with posver generation,

!

o carry out construction, installation, crection of hydel, steam, thermal, LNG.

coal. nuclear. geothermal power station, solar encrey projects and wind farms in
connection with power generation.

permissions and licenses (rom
relevant government, state, local and other authoritics for enabling the company (o
carey onany of its object into effect as and when required hy law,

otherwise acquire any contracts and
fothe projection,  exceution. carrving  oult,
Inprovements, Manacement, administratis

concessions [or or i relation

moor control of works and conveniences



16.

19.

and undertake, exceute. carry out, dispose of or otherwise turm (o account the
same.

- To import. purchase, supply and acquire all Kinds of plants. raw and other

materials for penceration of cnergyelectricity and seli. transmit and deliver the
same thus generated anvwhere in Pakistan.

o enter inte any arrangements or agreements with any authoritics, Central or any

Provincial Gavernment, Manicipal. Local or otherwise and to obtain from any
such authority any rights, privileges. rebates, Ticenses, permits and concessions
which the company may consider desirable (o obtain and 1o carry out excreise and
comply with such arrangements, agreements, rights, privileges, rehates and
CONCesSIons.

To carry aut joint venture agreements with other companics or countries within the
scope of the ohjeet of the Company

- To purchase or ctherwise acquire. produce, manufacture, refine, treal. purily.

blend, reduce, distil. store, tansport, market, distrihute, supphy, sell and otherw jse
dispase af i any and all kinds o petroleum and petroleum products, oils, coal,
gas, hydrocarbons, petrochemicals, asphalt, bituminous  substances and  1he
products and by- products which may be derived. produced. repaired. developed.
compounded, made or manufacturncd there Iram and or acquire and take aver the
runping or likely to be running business of alike nature with .or without asscls,
Habilities. rights privileges. goodwill, vegistration. trade mark, import and export

registration, ur any other fucihitics in connection with power generation

- To purchase. take on lease or in exchange. hire, apply for or otherw ise acquire and

hold for any interest, any rights. privileees. lands, building. casements, trademiarks,
patents, patent rights, coparights, licenses, machinery, plants, stock-in-trade and
any movable and immoyable property of any Kind necessary or convenient lor the
purposes of or in connection with the company's husiness or any bhranch ar
department thereof and to use. exercise. develop. grant leenses i respect of or
otherwise turn (o account any property, rights and information so acquired. subject
to any permission required under the Taw.

To acquire by concession. granl. purchuse, barter. license cither absolutely or
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o remunerate any person, firm or compiny renderis

conditionally and cither solely or Jjointly with others any lands, buildings,
machinery. plants, equipment, privileges, rights, licenses, trademarks, patents, and
other movable and immovahle praperty of any description which the Company
may deem necessary or which may seem to the Compuny capable of being tumed
W account.

To buy. sell. manufacture, repair, alter, improve, or otherwise treat, exchange, hire.

let-out on hire, import, export and deal in all works, plant, machinery, tools,
engines, fanks, cvlinders, valves, regulators, testing equipment, tovls, utensils.
appliances.  equipment, stoves. heaters, apparatus, utensils, substances, raw
materials, chemicals, natural pas, liquetied petroleum pas, fuel oil, coal, lubricants.
articles and things and 1o manulacture, experiment with render marketable and
deal in ail products. appliances. cquipment. apparatus, products, materials.
substances. articles and things copable of being used in any such business or
required by any customers ol or persons having dealing with the company. or any
such other company or body as herein mentioned, or commonly dealt in by,
persons engaged inany such business. or which miay seem capable of

being
profitably dealt with in connection with any of the said business and to
manulacture, experiment with, render marketable and otherwise treat and deal in
all products and residual and hye-products incidental to. ar obtained, or capable of
being made use ofl in any of the husiness carried an by the Company or any such
other contpany or body herein mentioned.

ol o othenwise dispase of the whole or any part of the undertaking of the

Company, either together or in pertions for such consideration as the Company
may think it and in particuiar, for shares. debenture-stock or securitics of any
Company purchasing the sume.

Ao pay all costs. charges, and expenses preliminary or incidental incurred in

formation or about the pramotlion and estabtishment ol the Company and to
t

Femunerate any person, fom or conipany for services rendered or to be rendered in
ar about the formation vr promotion of the Company or the conduct of ifs
husiness.

12 services to this Company,
under a contract of employment, management or otherwise, whether by the
payment of cash or by the allotment of shares ar seeurities of the Company, during

the continuation ol such services, the furtherance thereof, or termination of such
services howwsoever,



24.

[
[,

- To represent persons at mectmgs af local, national and international oreg

To give any servant or employee of the Company commission in the pralits of the
Company’s business or any branch thereol and for the purpose to enter into any

agreement as the Company mayv deem {1t and 1o procure any servants or

employees of the Campany to be insured agamst risk of accident in the course of

their employment by the Company.

- To advance, lease or deposit money (o any person with or without taking any
security theretare and upon such other terms as may be thought fit by the company.

but only in furtherance of object uf the company,

- To accept sceuritics of any person or any property or nterest therein of whosoever

nature. in ppyment or part paynient lor any services rendered. or for any sale or
supply made 1, or debt owing from, any such Person.

zanizations,
and bodies concerned with business activities connected ar associated with any of
the business of the company, to provide services of all kinds ta such organizalions
and bodies and to negotiate and enter into national and international agreements,
and standards relating to matiers of cancern or interest of the COMPATY OF Persons
represented by or having dealings with the company.

- To establish, provide, maintain and conduct oy otherwise subsidize research

laboratories and experimental workshops for scientific and technical research,
experiments and tests of all kinds; and to promote studies and research, both
seientific and technical investigations and inventions by providing, subsidizing.
endowing or ussisting laboratorics, workshops. libraries, lectures, meetings and
conferences and by providing or centributing to the scientific or technical
professors or teachers and by providing or contributing to the award of
scholarships, prizes, grants 10 studics or otherwise and ceneratly to encaurape,
promote and reward studies, researches, investigations, experiments, tests, und
imventions, of any kind that may be considered likely to assist any business which
the Company is authorized 1o carry on,

- To establish, promote or assist in establishing or promoting and subscribe 1o or

become a member of any other company, association or club whose object are
similar or in part similar ta the object of this Company or the establishment or

“promotion ol which may be heneticial to the Company, as permissible under the
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To apply for purchase or otherwise acquire any patents, patent rights, breve(s
dlinvention, licenses, seeret marks. commercial names and designs, copyrights.
trademarks, service licenses, concessions, and the fike, conferring any exclusive or
nonexclusive or limited right to use, or any seeret or other information as ta any
mvention which may scem capable of being used for any of the purposes of the
Company, or the acquisition of which may seem caleulated direetly or indirectly 1o
benefit the Company. and o use, exercise. develop. or grant licenses in respect af)
or otherwise (nm o account the property, nghts or information so acquired s
permissible ander faw.

SToinvest and deal, from time 1o time, with the surplus monevs of the Compuany

not required for its main business in any manner and in particular to accumulate
funds or 1o acquire or to tuke by subscription absolute or c-(')nditinnnl, purchase or
otherwise howsoever and o hold, and dispose of shares and other securities of any
other company, association. undertaking in Pakistan or abroad.

o mvest and deal with the moncevs of the Company in such new projects,

companies. works and research as mav he directed by the Government of Pakistan,

o enter into partnership, to antdgamate or merge movable with immovable
and/ar to buy on all interests, assets, liahilities. stocks or to make any arrangement
for sharing profits. union of interests, co-operation. joint-venture, reciprocal
concession or otherwise with any person. firm or company carrying on or
proposing o carry on anv business which this Company is authorized to carry an
orwhich is capable of being condoctad <o as directdy or indirectly to benetit this
Company and to have foreign colliuborations and 1o pay royalties/ technical fCes to
collubarators.

o open accounts with any Bunk or Banks and (o draw, make, accept, endorse,

exvette gssue. peeotinte and  discoun chegnes, proniissory  notes, hills of
exchange, bills of fading, warrants. deposit notes, debentares, letier of eredit angl

other negotiahle instruments and securitics, ‘

To arrange local and foreipn currency loans fram seheduled banks,

indhstrial
banks and financial institutiony for the purpose

of purchase. manufacture, market,
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37.

39.

42.

supply, export and import of machmery, construction of factory, bulding and for
the purpose of working capital or for any other purpose.

To borraw money by means ol loans or other fegal arrangements from banks. or
other financial institutions, or Dircctors in such manner as the Company may think
fitand in particular by issuc of debeatures, debenture stock. perpetual or otherwise
convertible into shares and to mortpage, or charge the whole or any part of the
property or assets of the Company, present or future, by special assinment or 1o
transler or convey the same absolutely or in trust as may scem expedient and 1o,
purchase, redeem or payoll any such sceuritivs.

To guarantee the performance of contract and ohligations of the Company mn
refation o the payment of any loan, debenture-stock, bomls, obligations or
seeuritics issurd by or in faver of the Company and 1o guarantec the payient or
return on such investments.

- To distribute any ol the property of the Company in specie among the members in

the event of winding up or otherwise.

To do all or any of the above things in any part of the world as principals. agents
(except managing agents). contractors, sub-contractors, otherwise and by or
through trustees, agents. subsidiary company or otherwise and cither alone or in
canjunction with others.

- To cause the Company 1o be registored or recognized i any foreign country,

- Tocreate any reserve Tund, sinking [und, insurance fund, or any other special fund,

whether for depreciation or for repairing, insuring. improving, extending ar
maintaining any al’ the propeity of the Company, or for any other purposc
conducive Lo the interests of the Company.

To capitalize such portion of the profits of the Company as are not distributed
among sharcholders of the Company in the form of dividends. and as the directors
of the Campany may think 1t and to issue bonus shares, as fully paid up, in [avor

of the shareholders of the Compana,



43, From time to time, to subseribe or contribute (in cash or in kind) to, or 1o promote,
any charitable. benevolent or useful object of a public character, or any objeet
which may in the apinion af the company be likelv. directly or indirectlv, (o
further e interests of the company, its cmplovees or s employees or it
members,

!

44 To do all and everything, nevessary, suitable or proper or incidental or conducivejto
the accomplishment of any of the purposes or the attainment of any of the uhjécl
or the furtherance of any of the powers hereinbielore set forth, either alone or in
association with other corporate bodies, Frms or individuals or with any
Government aathority or public or quasi-public authority or any other authority,
and o do every other act or thing incidental or appurtenant to or arising out ol or
connected with the business or powers of the Comp

ary or part thereol, provided
the same be lawful,

451 is hereby undertaking (hat the compuny shall not engage in Banking Business,
Business of an Investment Company, Non-Banking Finance Company, Leasing
Company and Insurance Company, Business of managing agency or any unlawlul
business and that nothiag in object cliwses shall be construed to entitle company
to engage in such business. directlv or indirectly. The Company shalt not launch

46, 101s Turther declared that the company shall not de anv Kind of pyramid scheme,
brokerage and lottery business or such other business through which money from

the public can be collected and interect of the public at large is jeopardize,

47. Notwithstanding any thing stated in any object clause. the company shalfl obtain
such other approval or lieense from competent authority, as may be required under
any law {or the time being in force, to undertake o particular business.

LIABILITY OF MEMBERS %

V. The Hability of the members is limited.



CAPITAL

V. The authorized capital of the company is Rupees 100.000.000/- (Rupees One Hundred
Million) divided info 10.000.000 CEen Villiony ordinary shares of R 10/-(R upees Ten)
cach with power 10 increase the capital o the company and 10 divide the shares in the
capital for the time being into several classes and to attach thereto respectively such
preferential deferred. qualilied or special rights, privileges or conditions as may bhe
determined by or in accordance with the articles vf association of the company and (o vary,
modify or abrogate any such rights privileges or conditions in such manner as may for the
time being be provided by the articles of association of the cCoOmpany.,




We, the several persons whose names and addresses are hereto suhseribed, are desirous of
being formed into a Company in pursuance of these Memorandun of Association, an we
respectively agree (o take the number of Ordinary Shares in the capital of the Company
seboppostle our respechive nanes,

e e

\ Name amd _M‘r R P |r r B -
i Surname {Present, r l I !
l Finmer) i Compu | | ! No, ol
l {lerizad i l |
‘ b . ! Shares
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i H !
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I S 1 RO S
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’ Represented Ry Kariehi
| | | i
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And ‘ : Scheme Nooo
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i i :
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Salnran Bumey UIIYE | Azim 1 5 Khayabun-e-Bl | share of 125 10
(-7 Hurney : Faecali ) ori, Phase 5, | each
w DALA, Karachi,
"
—— m.u._,_mﬁﬁ.l — »»L-,-‘~ R e U — — ]
\\ul Firdous | 12201- Syed Pakista Busines | House No. |1 (One) ardinury
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Nagvi ve Karsaz, Road,
Karachi,
!
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|
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|
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Dated: 07" day of April, 2016.
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WITNESS TO THE ABOVLE SIGNATURES:

NIFL(PVE) LIMITED
Sth Fioor, AWT Tower

I. 1. Chundrigar Road,

Karachi
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THE COMPANIES ORDINANCE, 1984

(A PRIVATE COMPANY LINITED Y S1HARES)
ARTICLES OF ASSOCIATION
Oy

THALNOVA POWER THAR (PRIVAET) LINITED

FaBie*A° NOVYTDAPELY e ) ]

Phe repulations contained tn table "A" iy the et Schedule o the Companies Ordinance, 1984,
shall notapply to the Company exeept 1o e extent and s hereinalior expressly set onf,

b

DEFINITIONS

Waords or expressions contaimed m these Articles shall, wnless artherwise defined herein of unless

nconsis

Incarisy

(Y

1)

("

(n

(I

et with the subjeet or contest, have the e muining us aseribed thereto in 1he
- Campumes Ovdlinance, T9KE I these Asticles, unless thare is semething in the
it therewiths

subject or vonfuat

‘ F
CAfRate” shall mean, i relation 1o a Parsan, (a) a legal entity which controls or s
controdled by such Person or which is contralled by an entity that alsa contrnls
such Person (in this context, *contred” (in all its forms and tenses) means the right
1o exercise, directly or indirectly, more than filty percent (50%) of the voting
rights attached (v the shares of such entity being controlled by such Person); and
(b) any other entity mustually apreed between Thal SPV and Nova SPV 1o be an
afliliste of ¢ither ol them;

“Articles” means these Articles ol Association ae ariginably framed or as altered from
e 1o thne in aecordinee sith the weems of these Articles:

“Board means the Board of Directors ol the Company for the time being:

“Business Day™ mcans any day (otber tha o Satsrday, Sunday or g public holiday) when
Bank<in Pakisian are upen Tor the Irnmsaction of normal husinese:

“Chiel Executive” mueans the Chiel Exeertive Officer of t Company appointed from
e Lo lime i ecordaner with these Arteles:

CCompany mcans ThatNova Power Diar (vivate Eindied:

“Bividend™ means the distribution ol profits of the Cemnpony ta i3 Sharcholders in cash
or in-kind:

“hemorandum™ means the Memoraindum of Association of the Campany as originafly
framsed oy ws altered Trom G 1o time T aecordancee with the provisions of the Ordinanee
and these Aricles;

“Muonth” means o ealendar month according o the Greporinn culendar:
“Nova SPYT aneins Nova Thar Powergen (I'rivate) Limiled, o company incorpurated

aider the bws o Pokiston Taving it regislored oftiee boeated ot Room Nao. 50, 2nd Floor,
Alned Coniplex, Finoah Road, Quetta, Pakistan:

“Ordinance” means the Companies Ondinanee, 1%

“Register™ mueans the Register of Members £ Sharcholders to he Kept pursiant to Section
147 of the Ordinanee:

“Registered Office”™ mems the regisierad office of the Compuny for the tine being:



(n) “Registra:”

Section 2 of the Ordinunce:

(0) “Seal” or seal” means e connon seal ol the Company:
p) “Section” or “seetion” means secGons of e € rdiance;
(1) “Shareholders”™ means the sharcholders of (he Company holding Shares whose names

are entered into the Repister;
(r) “Shares” means shares in th share capitid ol the Company

(5) “Special Resolution™ has the s mcaning ax aseribed thereto in ¢l

ause 30 ol suh-
section | of Sevtion 2 af the Ordinanee:

() “Thal SPV™ means Thal Power (Private) Limited, a company mcarporated under the
laws of Palistan with its registered oifice at 4% Floos, Siddigsons Building, 3-Tinnah 11
Socicty. Block 778, Shara-c-Faisal, FKamchi - 75350, Pakistan

3. REGISTERED OVEICK

The Registered Office of ihe Company with be situated in the provinee of Sindh

4. 'RIvATE CoOMPANY

The Company is @ private Hinited company and acsordingly:

4.1 the nomber ol Sharchobders af the Company shall (exclusive of persons i the
empiovment ol the Companyy. b Hmited 1o [y

4.2 na invitaton shall be made o e public to sihseribe Tor e Shares o debentures of the
Company.

4.3 the night o transter Shares of the Company s restricted in the manner and o the extent
spectlied w tiese Articies,

5. CHANGES TO THE MEMORANDEN AND ARTICLES OF ASSOCIATION
No changes shall be inade 1o the Memorandum and Articles of the Compans. exeept with
the unanimous approval of ult the Sharehalders of ihe Company (including Thal SPV and
Nova 5PV i a duly convenad General Meeling ol the Company,

6. Atrriarizen Cariral,

6.1 The Autharized Share Capital of the Company is the amount set oul in Cliuse V ol the
Memeorandum divided into the number of Shares of PKR 10/~ cach as sel ol in the said
clause with powers o the Company to increase. reduce. reorganize, cansolidale or
subdivide the share capital o suedo s as the Sharcholders may decn appropriate in
the capital ol vanaus elasses from lime 1o lime in aceordance with the pravisions of these
Artiches ond the Ordinance,

6.2 Ahe capitat ol e Compane o congist ol ordinary shies. non-vone <hares andd
preference shares fcomulatin ¢ o non-cumulnive, recdeemable, convertible ur othienwiae)
Each vhuss of Shares mav Live such rights as may be deermined by e Conpany i
reneral nieeting,

0.3 Exeept as may he set out in tese Areicies. the holders of Shares of (he Company e
entitled 1o reccive notice(s) of aeneral meetings of the Company and to vate al sueh
general meetings and shall huve one voie for cuel Share,

7. SHARES

7.1 Issuance of Shares Controlled by the Board

Subject 1o the provisions of the Crdinamee and these Articles, the Shares ol the Company
shall e wnder the controd of e Beard. The Boeard shall, as regards ans issuance or

has the same mentsg o3 aseribed thercto in clase {3y ol sub-section by of
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SHARE (CER e

allotment of Shares. duky comply weith the provisions of these Articles and Sections 67 (o
T3 and Scetion 86 of the Ordinance s miy e applicable.

Parity of Initiand Shares

AN Shares issaed pursuant (o these Articles shill have i pir value of PKR 1t/4- cach per
Share aad except to 1he extent otheryise stated in these Articles, shall rank pari passL iy
all respects ineluding voting rights dividends, return on capital and ollierwise,

Further lssue of Shares

e Bourd miay, sobjeet o these Articles and Section &6 of the Ordinnnce, allot or
otherwise dispose ol any Shares of the Company 1o sich persons. on such lerms amd
conditiops and at such times as the Boord Minky At and at a premium or at pur or {subject
o the peovisions of the Ordinance) at 4 discount and for sueh consiveration us the Boan]
thinks it provided Mat, where w any time the Board decides (o inereuse e issted
capital o the Company by ssaing any further Shares, such Shares shall be alfered 10 1he
existing Sharchobders steictly in preportiion 1o the number of existing Shares held by each
Sharcholder and such an oller stall he made by a notice specifving the nuniber ol Shares
tu which the Sharcholder is entitled, al fimiting @ tine (not exceeding sixty (60) days)
within which the ofler, if nol aceepted, wilt he deemnaed 1o be declined, and ol expiration
af steh time, or onreceipt of intormation frow the Sharcholder tn whom such notice is
viven tut e dechines 1o aceept the Shares olfered. the Bourd may, subject 16 the
provisiong of Seetion 86(7) of the Ordinance. dispose of the sume in such manner a0 it
maty consider most beneficial w1l Company o decide not o sitat suel Shares to any
perso,

bixunnee of Shares for consideration othier than cash

Subject o the provesions ol the Ordinanee. these Articles and :mFy applicable Ty, rules
and repulations, inchiding any consents, approvals or pormissions that may be required
thercunder, the Bourd may allol and issue Shares in the vapital of the Company s
payment e any property (Langible or mtangible) sold or transferred, goods or machinery
supphied, or far serviees readered 10 (he Company or expenses incurred an belall ol the
Company or in conduct ol its business ar atfiirs, and any Shores which may be su
altotted shall be issued as fully paied up Shares.

Pssuinee of Stiares in hook-entyy form

be Shusebulders man deposit their Share Certificates with o central depository and the
Company may issue the Shares i bouk-entry farm through o central depository in
seeordance with the provisions of ihe Central Depositories Act, 1997 with sueh lepend
provided on sueh Shire Certificates as is preseribed by Article 8.1 and in sueh case e
provisions ol the said At ang any rules or repnlations raned pursuant thereto shill
appty te all maatters relating issuance, registralion and tansler of Shares. Provided (hat
the restrictions on trupsler of Shares s provided snthese Artieles shall continue to apply
to the Shares i beok-cniry foray,

Certibeates

The cenilicates of title 10 the Shares shalt be issued wntler the Seal of the Company and
signed by two (2) directors (heing at least one (1) nominee director of Fhal SPV and one
T nomiee dircctor of Nova SPVY FHvery eenifieate of Shares shall bear the (ol

luaving,
fogend thereen:

“Any dispostiion. trnsier, charge. sale. pledpe, hvpothecation, assigninent of or deating
i any other manner in the Shares represented by thic certificate cannol he transterred
without e written consent of Thal Power (Pviy Limitald and Nova Vhay Posverpen (Pyt)
Limited, "

Sharcholders” Right to Certificntes

Lvery Sharcholder shall be entitled, withi

nonely (90 s ol the allatment ol Shares,
withonl [avinent, woone 1|

b eertiicate Tor all the Shares repistered in his name, Kvery



8.3

certificate of Shares shitl specify and denvte the number ol Shares 1 respect of which i
s issued, and the amount paid up theresn,

Issue of Duplicate Certificates

Wany certficate is worm-oul defaced or rendered useless. then upnn production thereaf
o the Bourd, the Bourd may osrder the same o be cancelicd and may issue o new
cerlificate i eu thereoll and i any certificate is Just or destroyed, then on prool to the
satislaction of the Bomd. und on sach indemnily as the Board deems adeguate being
given, o new eeetificale i hen thercol may be issued on suck terms as may be preseribed
by the Board.

TRANSFER OF SHARES

9.1

2.2

4.4

(n)

(3)

Lock-in Period

Exceptas provided in these Arlicies, no Sharchobdee shall Tor the Tock=in period under the
lImplementation Apreement (Lo be entered into hetween the Company and  the
Government ol Pakistan) and the Financing Doecutaenis (o e entered inta hetween the
Compuny and ns Lenders) be entitled Lo tsimster, or agree to undertohe or tanster,
direetly or indirectly, any Shares or any right in or adtaching 1o any ol its Shares (Lock-
in Period™).

Expiry of Lock-in Period

Faxcept as allowed under these Articles. no Sharcholder shadi be entitled. following the
expiny ol the Lock-in Period, o tnmster or agree Lo wndatake o amslor, directiy or
indircetly. any Shiaes or any fight 1 or atlaching W any ol it Shares. without the prior
consent of Thal SPV and Noea 8PV

Vahdity of Transfer

Any transter or attempted transfor ol Shages by a Sharehobder (eithor divecily on indirectly)
which i nolin accordance with the regairernents set out i these Articles, shall be void
and ol no foree or effect and e Board shall not be required 1o register any such transter
or attempled ansler aor any purported transterce shall be recognized as Sharcholder of
the Company 1or any purpose wlhialsaever.

Transfer to Alfthates and to a Nominee Directur

Subjeet Lo the reguirements ol the Lock-in Period, a Sharcholder may, ot any e,
transfer all or any number o ds Shares ("Relevant Shares™) 1o an Afhliate of that
Sharcholder wind sueh ARLae may at any time transfer all ol the Relevant Shares buck 1o
the ongroal Sharcholder or o another AfGHate of the uriginal Sharchotder. Likewise, o
Shirchulder may transler one (1) Share 1o cach of s nomines Directors Tor providing
such gorriniee Directer with the g it share qualification in e oF Section 187y of
the Oidinance

I the Retevant Shares have bees mmsderred under Articie 2.4y (whether directly oe by
a sertes of tunsiersy by o Sharcholder 0be " Transferor™. which oxpression shall ol
metide ©osecond or subseguent bansleror o serics ol i) 1o it Al lie o
nominee Divector (the “Tramsleree”t and suhsequently the Transferee ceases to beoan
Alfihale or nominee Director of the Transleror, then the Transleree shall Torthwith
transfer the Refevont Shares o the Tramsterar or al the Transferar's option fo s Alfiha
aranew nopnnee Direclor of the Transleror,

Prior to fransterring the Relevant Shaves oo Transferce wader this Artiele 9o (Lransfor
o Afjiliares and 1o w Nonnee Direstory, the Transforor shalt provide to ihe Board and the
Company such mformation as taay be reasonably required by the Board for the purposes
of ensuring bl the proposed trusler of the Relevant Shares 15 in secardanee soith e
!'L‘([ltilCll'uJi'lLS’. seCont i s Article Q00 O rgnsfer fo iioies aned 1o a Somdnee Doector),
Hothe sard informaticn s not provided within Ourty (303 divs of the request made by the
Companv, the Boord shall refose 1o register the bansker of the Retevant Shares in the
nanwe of the Transleree.

Refusal to Transfer Shaces



fa) The Directors shall refuse 1w translor any Shares of the Company i1 the
prosisions of these Anicles in thal respoct are nol being complied with, The
Bircetors shall ulso reluse to transler any Shires il e transter deed is for uny
reason defective or mvafid, provided that tie Company shall, within thinty (303
days from e dite onowhich the instrament of trassior wis lodeed with i, naliry
the transleror and transterse of the deteet or mvalidity, either of whom shall,
after removal o such defect or nvalidice: be emitled 1o re-lodge the ransfer deed
with the Comypany.

ib) I the Company refises o register the hmster ol any Shares, the Company shall,

within thirty (301 davs after the istrament of transtor was fodged with it, send 1o

the vansferor and tnnsferce notice of the refusal idicating, the reason for such

ol

l.

10 ALTERATION OF CAPIT

1] Power to Increase Authorized Capity)

Phe Company may from tine 1o tiae by wuy o o resolution passed and approved hy the
Sharcholders of the Company in accordinee with the Ordiance (in 2 duly eanvened
Gienerid Meceting) inerease it aethorizad shire cipital by suelt sumi ag the resalution shalt
presurtbe. provided that the nominid value of the Shures remains 10 bhe PKR 1= each.

HLZ Condition of Creation of New Shares

CoAnycapial vased by the ereation of new Shares shall e considered part of (he
wthorized capital and the nes Shares shal! he subject 10 the provisions herein contined
with relerence W irnster, transmission, voting and olherwise,

j0.2 Power 1o Reduce Share Capitat

Phe Company may by wany of o special resolution passed by the Sharcholders of e
Company (i adely convened Gener] Meeting). reduee s share capital iy sny manner
and with and subject toany fneidentat authorization smd consent requiired by law,

1.1 Pawer to Cancel Sharey

Sabject o the provisions appeanag alter clause (4 af :mh-.\:cu!mti Lol Section 92 of the
Ordimance, the Company niay by win of o spectal reselntion passed by the Shareholders
of the Conpany (i o duly convened Genernl Meeting), alter the conditions af the
Memorandum as 16 cancel any shares which at the Jate of passing of Lthe resolation i thit
respect hitve not been taken or apreed o be 1aken by any person, and diminish the

anoun!
ol its authorized share capital by the amount of Shares so cancellod,

(N Iolding of Annual General Meeting

An Annuel General Meeting of the Compiny shall e held

maceordunce with the
previdions ol Scetion 138 of the Onlinapee onee

atieast inevery calendar veur within o
periad ol Tour {4y months fullowing e elase of its Gnancial vear at such lime and place
as may be determined by the Board, provided that no greater intervad than leen (15)
months shall be atlowed 10 ehapse between 1wo such Geperal Meetings, Al such General
Meetings shall be cabled "Annual Genersl Meetings™ and all other Generul Mectings shall
be calied “Extraordinary Genera! Muoetings™,

'1.2 Extraordinary General Meelings

Subject Lo the provisians of Section 150 of (he Companies Ordinance, the Direetors Y
abany fhine eall an Extraordinary General Mecting of the (;'mnb.'my 10 consider any
atters which require e approval of the Sharcholders in a Generad Meeling and shall,
ort the requisiiion of Sharcholders representing not jess than 10% of the voling posver on

the dale of the deposii of the reguisition. fonhawith proceed 1o eull an Extraordinary
Generad Mecting,

Y13 Nolite of Meetinps
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11.6

11.7

119

Twenty one (21) davs notice at the feast (exclusive of the dav on which the notice 13
served o deeed to he served. hut inclusive ol the day Tor which the notice is given)
specilying the agenda, ploce. the day and the hour of mecting and. in case of speeind
business, the general nature of that business, shatl he given in the mamner provided by
Section 160 of the Orvdinancy Tor the General Mectings to such persons as aie under e
Ordinance or these Articles. entitled 1o receive sueh nolices om the Company

Special Business

Al business shall be decmed special that s transacled at an Extraordinary General
Meeting, und alsu business (hal it tansacted at an Annual General Meeting with (he
exception of (1) declaring dividends: [y the consideration of accounts, balance sheet and
reparls of Directors and Auditors (i) the election and appointiveit of Pirectors, and (iv)
the appeininient, and e fixing of e remuneration of, the Aucitors,

Shorter Notice

In the event of an enwrgeney afleeting the business of the Company, the Beard may, in
accordance with the provisions nf Section 159(7) of the Ordinancy, make application 1o
the Registrar Tor 2 shorter notice period, and, 1 the Registrar authorizes o shorter notice
period, then an kxtraordinary General Mceting may be convened upon such shorter
notice as authorized by the Registrar, Notwithstanding the Toregoing, where o Speeial
Resolutien is 10 be passed al o General Meeting. the Board may call such General
Mecting Ly such notice of dess then twenty one (21) davs as s acceptable 10 all the
Sharchoeldurs.

Waiver nf Notice

A Sharcholder who does not tinsly receive nolice of a Genesal Meeting, bl attends and

participates in such Gengrul Meattng. shall he deemed to lave waived timely reeeipt of

such notice.
Quorum and Deciston at Genesal Meetings

(a) subject Lo Article V1S (Aediourmmens of Mecting for Lack of Quornnn, the
quoruny for any General Maeeting of the Sharchalders (he it the Anpual General
Meeting or an Vstraordingry  Gueneral Meehng) shall be at least two (2)
sharchalders, including Thal SPV and Nava SPV. present threugh their duly
authorized representaniy

2 For sake of clarite, e presence of Thal SPV ond
I SV hrough s autsoriaed renpescititives <
crorumy ala General Mecting

il b recuhsd o consbtle

{h) Naachon shill be tiken by the Company wiich is required ander the Ordmance
or these Articles o be approved by the Sharcholders of the Company, unless
congent or upproval e soch actimy is piven al a General Mectng of the
Sharchulders duly convened and held in scenrdance with these Artiches

Who is to preside at General Meetings

The Chairman of the Board shall aloo he the Chaimman ol the Gepernl Muetings, hut ol
Lhere 15 no such Chairan, o1 5 atany niecting the Chainman is ot present within thirty
(30) nunutes afier the time appointed lor holding the Mecting ar il the Chainiman is nol
willing 1o take the chair, the Shareholders present may chonse one of the Directors
nontinated by the Sharcholdéer, whrse nominee is the aforesaid Chairman, and present al
the Meeting, (o be the Chaiimin of the General Meesing, and i none of he nominge
Dircelors of such Sharcholder is prosent or. being present, is unwilling 1o acl as the
Chanman, the Sharcholders present shall choose one of the authorized representilives of
such Sharchoelder ta be the O

'

uinnon for thal mecling und proceed accordingly

Adjournment of Mecting fur Lack of Quorum

I within thirty (30) minutes after the time preseribed Tor @ General Mueeting a yueram is
nol present or ceases 1o exist, the meeting shall be adjourned for a periad not less than
seven (73 days, (o the same ploce and thine, At snch adjourned meeting, hal SV andd
Nava SPV. present through on authorized representalive or by proxy shall form quorum
and may conduct the pusiness ol the mecting

IL1G Voting on Resolution by Show of Hands und When Poll Demanded

fiy

L
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At any Genersl Meeting o reselution pat to the vite of the Genersl Meeting shatl be
deetled by o show of hapds, unless o poil s denunded thetare or on e decluration of
the resdts ol (he show ol handsy by Shareholdors prevent {subject 1 the guornm
requirenwents beiige meti in person or byoproay or by the Chairman of the Ceneral
Mecting audasdess o poli iy so dessanded. o deckration Iy the Chairman thin

i resulution
has been carried or lost and an enbry o thag etfe

cin the hooks of the proceedings of e
Campany which is approved by the Shareholders, <hall be conchusive evidenee of the et
sithout Tarther proof of the number or prapertinn ol votes recurded iy Tavour of or
against sach o resehtion. Phe demand for o poll may he withdrawn at any time by e
persentor persons who made the demangd

Puil

Boa poll wy demaded o aforcsaid. 1 shat Be o tahen (subject to Section 168 ol he
Ordinanced in sueh manner and ot sueh e and place as the Chaiman ol the Creneral
Meeting directs, and vither ol oice or after an imerval or adjournment of not more thun
fonrteen (1) divs romy the day on s heeh the polt s demanded, When apoll is taken, He
Chainman or s nominee and a repreventative uf the Shareholder(s) demanding the poll
shall seratinize the voles given on the poll and the result shall be anmouncey by the
Clairman The Chiioman shall, subjec: 1o the provisions o the Ordinance, ave power to
regtate the manner in which i poll shall be taken, The result of the poll shil he deemed
to be the resolutinn of the General Meeting at which the pofl veus held.

Pt an Electinn of Chairman and Adjournment

Any polt demanded on the election ol a Chaiman ot o General Mecting or on any
question of adjournment shall be tiben at the General Mucting and without adjoumment.

Etfect of Demand fur Poll

Phe demand Lor a pull shall not prevent tie continuation ol

a Gieneral Meeting for the
transection of uny business, other than the Guestion on which 1

e poilwas demanded.

Minutes

Mingtes stiadt be mude in books provided by the Bourd pucsgnt 1a Section 173 or the
Crrdianey Tor the purpuoses of wl] e

sututions wd proceediogs o the General Meetinps,
and any such Minutes i signed by

e Chairman of the fienera) Meeting or ol the next
wored by the Sharcholders shall constitute sulticient
evidence ol he facrs therein stated withons furthe: proal. Fhe
and maintyned in o the Unglisl, fmguage alonge with

Tollowing creneral Meeting and gl

Mimates shall be recorded
a Chinese tnslation thereal
provided tha i the event of any diserepancs or difference between the by versions, the

Foaplisdy D snnge vorsion shall ula e el
Tispection of Minnte Rooks

e bonks containing Minutes of praceedings of General Meeting of the Carnpany shall
be kept ot e Registered Office and shall, during husiness hours (subject o such
reasonable restrictions as the Board may frem time to tine impose bt so that nol ess

than two {2) howrs cach day is allowed T inspection), be open to e inspection af any
Sharchakder.

VOoring -

Yaotes of Shareholders

Pveept sy voling for the election ol the Dircctors as provided in Seetion 178 af the
Ordmance, every Sharcholder entitled (o vote ety vote sithet i persun ar by proxy. and
upun u poll every Sharehalder entided 1o vote and present in persan or by proxy shall

have one £ vate for every Share coblerring voting rights oy aroresaid held by him

Mueting catled by the Caurl nnder section 2711 ity of the Ordinance

Atiny Genergd Meeting dirccied 1o be called by the Cowrt aivder sectiun 27 DG ol the
Ordinance, where anv approprists romediol getions are proposed e be taken, deeisions in
that respect shall anly be sken by a ssecial resolution and with the affirmitive vote of

hoth Thal SPY and Nova SPv,
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12,10

12.11

Representative of Corporate Sharcholders

A corparation, Tomdation o o company being a Sharcholder mav by a resolition of ity

directars authorize any ol s olficers or any other person o act as ity authorized
represenlaive al any General Mecting and the peroi so anthorized shill be eatithed 1o
excraise the same powers on behall of the Shareholder which e represents as 1 he were
an individual Sharcholder.

Poll by Proxy

On a polll voles may be given either personally ar by proxy, provided that no corporate
budy shall vote by proxy as Jong as a resolution ol its directors in secordance with the
provigions centaned i Artcle 123 (Represciative of Corprrate Sharcholders) s in
furee,

Proxy

Fvery prozy shall he appoinied i writing under the hamd of the appointer or by apent
duly asthorised under o poser of attotney. A proxy holder must be a Sharcholder of the
Company

Filing of Instrument of Proxy

Nu persor shall act as provy enbess the mstrament of his appomniment, dulv execated. or
other authariy (i any) wnder which it s signed, or o notarially certilied capy thereol,
shall be depasited at the Registered Office of the Company at least forty-cight (484 hours
before the fime appointed for holding the General Meeting at which the persan named in
the proxy proposes te vate,

Instrument of Proxy

Aninstrement af prosy shialt be m he for speetfied i Regnlation 30 of Table A of the
st Sthe dale to e Cedingnec o i ans ather form as 4he Toard My appros ¢

Validity of Proxv

A vate pleen i aceordanee wiil e tenms of an instranient ol proxy shall be vahd

notwithstanding the presions decth af the principal or revocation {swhiere permissibic) of

the proxy er of any poser ol sy or the othes authoriy under which such proay was
signed, provided that no intunation n w riting of e death or sovoeation shall have been
received af the Registered Office of the Company hefore the General Meeting or the
adjourned General Mecting at which the proay is used.

Validity of the Vote

Na objeckion shall be made ta the velidity of any vare except alt the General Mecting or w
the pall at which such vote shialt he rendered. and every vore whether given persenad]s or
hy proxy not disallowed at <och Generd Meeting or poll shiall he decmed valid tor all
purposes of sueh Generat Mecting o pull,

Chairman to Becide

any question bs raised, the Chatrman ol the General Mecting shall decide the vahidity of

every vole tendered at such General Meeling i accordance with the Ordinanee and these
Articles.

Chairmun not to have Casting Vore

The Chairnan shall nol bive » ciwting vole,
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Dirkcrons

First Directors
The followimg are the st directons ol the Company:

M AT Subemon | ahib
Mr Mubimnad Salman Burney
Sved Firdous Shamia Moy
M Shabbir I hwan
M Rizswan iwan
M Siph oo Bilwa

Do e e e —

Appaintment of Chairman

{1 The Direetors shall appoint o Chaivman of the oard rom amongst the Directors
nominated by Thal SPV and Nova §py by rutation every vear at the {irst meeting
ol the Boord canvened after the Annual General Meeting ol the Board, A retiring
Chairman shall be cligible Tor reappoiniment and shall preside over (e Generil
Meetng at whichan election of Pirectors shull be held,

(h) Fhe Chinrman shadl preside aver the muetings of the Bound, 1F the Chairnan Tor
the e being s omable 1o ottend any muecting of the Bourd, o Director fron
amutiest the nominees ol the Sharcholder (Thal $PY or Nova SPVL to whon the
then Chaienn belongs, shall b appoinied ©act as chairmin of i nweeting,

Nuamber of Direetors

t4) Unibess othierwise agreed by the Sharcholders in a General Meeting with the
affirmative vote of Thal PV wnd Nova SPVCthe 1atal number of the Dircctors
shatl be six (6). six (M) Directors on the Bourd shall be eleeted by The
Sharcholders (incloding Phal PV and Nowvy SPV Y as follows:

(i Fhal SPY shall have the vight to naminate for clection (and require
removid aller elections three (3 Directors; and

(it Nova SPY shall have the ight to nominate for election (and reguite
removal after election) three (3 Directors,

) Fhe Board shall fix the nimiber of Dircciors ol the Company 1o be elected not
fater than thirtv-live (33) dayy belore conveming the Ceneral Meeting at which
the Divectors are (o be eleeter, and the number s fixed shall nat be changed
excepbwith the prior approval by special resolittinn of e Company in a General
Mucting, 10 is clarified that o no event shall the number of Directors increase
bovond or Sl beliwe <iv (61 until the same has heen soapproved by the
Sharcholders i Generad Meetine with the alfirmative vote of Tlad SPY and
MNuva SPY

Electiun of Directors

{an Afterthe evpiry of the tenm of Afes of Ghe fiv inrectord ol the Company and at

cieh sabsaquent election ol the Directors, and subjet o the provisions of Anicle

L33 (Number of Divectorsi, the sumber ol Directore lised by the Boand (and

sueh number shall, subject 1o the opening provisions of Article 13.3{0), nut he

less or more than six (6)) shall be elected by the Sharcholders in a General

Meeting. It the numiber of the candidates is no) maore than the number af

Dircetors o be elected all candidates shatl stand clected without an ¢leetian, 1

however the nuniber of candidates is greater than the number of Dircelors 1o he
clected. an election shall ke place in the Tellowing manner;

() a Sharcholder shalt have such nunber of vees a3 s equal w the product
of tie voting Shares eld By him and the number of Directors (o he
electe

(i1} a Sharcholder may pive all bis voles to o single candidate or divide them
hetween mare sy one of the candidines inosueh manner

18 he may
choase



13.6

13.7

13.8

(i the candidate who gets e highest number of vetes shall be declared
clected as Dacctor and tien the candidile who puts the nest highest

number of vetes Shald be so declired, and <o an andl the tola] munber ul

Lirectors tobe clected has beer <o elected.

Ne peson, wincther ooretining, Jdiector or etherwise, shall be clishle Tor ciection
av Dircctor unless notice ol his cadidatire Tor election has been lodged in
writing at the Registered Oftice not less than faurteen (145 days belore the dake
of the General Meating at which the clection of Pircctors is 1o take place.

() Where the number of candidates s cqual 1o or Jess than (he nunsber of Dircetong
to he elected, it wilk nat be teeessany 1o hold an election as faid dawn i Aric
P34y above and ali condidates shal! be deemed 1o have heen o
Article.

v

coted mnder (his

(d}

Nobwathstanding anyihing contained in these Aricles, il is herehy aprecd tat the
sharcholders shall vote in |

1w Creneral Meeling in such o manner so i 1o ensure
that the Directors to e cleeed on the Beard are clected in accordance with the
provisions contained o Article 133 (Niher of Directors),

Term of Office

An electedt Director shall hold office for a penod of thiee (3) years, unless he carhier
resigns, or beconies disqualitied from heing a Direclor or otlenwise ceases W hald aflice
under these Articles, An election ol Directors in the manner preseeibed by the preceding
Articles shall be held once coery three (30 vears mor before e end of sich periad A
searingt Director shall be chigible dor oaloetion

dort

Removal of Divector

The Company may Iy resaiation inoa General Meeling semove an chected Diector o
sceordanes with the provisions of Section 18] of the Ordinanee,

Contimiing Directors to Ag

The continuing Directors may adt notwithstanding any vacancy m the Board. but i the
nuinber falls below the minmmum yed, te Direeiors shall not. except for the porpases of
BHing o coswal vacaney i their nimeber or Tor com ening a1 General Mecling

Ll se dong
as the number remaing belew the minimum

Villing of Casual Vacaney

Iany Dircctor resigns ar becomes disqualified or atherwive ¢

sev to hold ollioe [ any
reasan whatsoeyer prior o the expire ol the then enrrent Hhree {3y seartoim ol the Board,
thers the Board shall appointany seraon 1o be g Director to [T such casial vacaney on the
Board within a period of thing 301 Javs, provided that the casnal vacancy shall be (e
through appoiniment of o nomimee of the same Shareholder swhose nomiee hov crealed
such vacaey asa consequence ol coaging o be o Directar hedore the expiry ol the three
(30 years tenm for iy reason whatsoever, as peferred (o abouve, Anv Drrector sa appoinicd
shall hold office Fur the renminder of the term of the Director in whose phwe he s
appoinded

The Sharcholder whose nominee has resigned or removad {on Lhe reguest ol sl
Shareholoar] as s Dircelor o e Company <hall indemoids and keep ndemmificd the
Company on demand again @3 dosses abilities and coste which the Company may
incur arising oul ull o in conncelion with, any clium by sich Pirecror (o wrongiul or
unfoir dismissal or redundaney or of
resignation o loss of office.

W compensaiion arising oul of such Director’s

Remuneration

Suhjeet o any approval o fimies cequired v law, e terms and conditions and

Cremuneraion el

{54 3 Director (mchading cach alternate Dircctar) Tor porfonming exlia serviees,
melnding holding oilice of the Chinrman,

(hy the Chiet Excentive OfTicer: and
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1

1) of the names o Directors (ncluding Aliernate: Dircetors) present i
person, at cach niecting of the Board:

fin of all resolut:ons and procesdings at all mectings of the Company and the
Board: and
(tn) of appointment of officers made by the Diredtors.

Auy such minutes ol nny mecting of the Board or of the Company, i sipned by
thz Chairman of such meeting o1 ol the next succeeding mecting and approved
by the Board or the Shareholders (as the case may bed, shall be reccivable as
evidence of the matters siated in such minutes.

Fvery Director (including an Allernale Director) present in person al any meeling
of the Directors shall sign his name in a book o he kepl for that purpose wnd a
list of the Dircctors present in person shall e Hsted ax such i that book by Uie
Chalrman of the meeting

NG OF DIREeTORs

Meeting of Bireorors

(a)

1)

(

()

n

Vhe Directors of the Company maoy meet together for the disparch of busineas,
adiourn, md vihenvise reguime mectings of the Board s tiey think 0,

The Board shall ot @ mismnn micel ot deast Your (4) Gmes annually at the
registerad oflice of the Company o at sueh other Tacalion s may be approved hy
the Buoard fronn time 1o finie

w23 Directors may, by wrillen reguest 1o the Chairman, seguest for a mectig
ol the Board, which meeting shall be convencd by the Chagrman within thirty (30
diys of such request. In respect of any ecting of the Board, at feast learteen (14
days” rotice will be siven toalt Dircctors.

Any natiee shall include s agendn Identilying iy reasonable detail the matters to
bu disvussed ot the mecting and such notice shall be sent by registered air mail or
Goxed or cisiled 10 any Dincelor esiding outside Pakoistan,

A Direetor’s attendance al 2 mecting shall consiilnie a waiver of notice ol that
mecting exeepl when the Director atlends a mecting for the express purpose of
ohjecting, &t e beginning o the mecting, to e transachion of any business
bociuse the meeting i not properly calied or convened.

The mecting of the Board may ke place in person or by elephone conlerence
catl or video conference. i anad to the extent permitied or not expresshy probibited
under the applicable Taw, Subjeet o the Ordinance and any provision in that
pespeet made by the Comnission, all business Iransacted by the Directors
telephone conference nr video conference for the purposes of the Articles shall he
deemed o be validly and elfectively transacted at 2 meeting of the Dircclors.

Quorum of Directors’ Meeting

(&)

(b

Aomecting ol the Board, at which quorumy s present, shall be competent 1o
exercise all o any o the authorties, pawers and diseretion v o under these
Artcles or by or nnder any fine vested i or exereisahle by the Board penerally
For the purposes of any Beard meciing. the guorim shabi be ne Tess than four (4)
Dircetors, wineh Drectors shall include ot feast two (2) Direelurs nomiated by

-

Thal 5PV and two (2 Direclors nominated by Nova SPV.

I e quorum ix not present within thirty (303 mumutes Bom the time when e
reeting should have beews or i durimg the meetimg there is no fenger o guoran,
the meeling shall be adjourned o the sane doy and tine in the Tellowing week
and at that adjourned mecting the presence of four ¢4y Directors, including ot
Teast twe (2) Directors appotnied by each of Thal SPY and Nova SPV shall be o
nuorum, A Direclor shall be regarded as present for the purposes of quoram
under this Article 12 (Quertan of Direciars™ Meetingy i represented by
alternate Dircctor in accondunce with Article 15 (Alernate Directors)
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16.1]

Approval of Actions by Directors

The approval of o resalution hy vote of the Dircetors present at a meeting ol the Board o
which guotuns is present. in persan or by welephione conference eall or by video device,
shall be suflicient for constitating seeh action as the devision ol the Board. it is claritiod
Hat for purposes of deciding the matiers speeifiad in Seetion 19602 of the Odinance a
duly convened physical meeting of the Board at which quonm is present will be required,
Forsake of elarity. participation of Directors thrangh weans of audiofvidee conlurencing
al st mceting shall be counded towards B M Ion of guoninn ot such meeting,

When et ol Meetings of the Baard Valu — Defective Appoiditment

Al acls done by any meeting of the Baard, or hyuny person acting as Director or
alternate Director shall., notwithstanding that i he alterwards discovered that there was
sume delect in the appaintment of anv such Directors ar peesons acting as aloresaid, or
that they vr any of them swere disqualilied, be as valid as tfevery such Director or person
hud been duly appainted and was qualificd to aet provided thin as soon as any sacls
defeet has come to notice, the Director or other person coneerned shall not exere e the
right of biy oflice 1 the defeet has been rectifted

Resolution by Cireulation

Lxeept Tor resolitions refating to matters contained in Section 196(2) of the Ordinance, a
resolution which is cirenlated together with the teeessary papers, i any, to all Directors
and approved by all the Dircetors antilled 1y vole thereon shall be as valid and effeciual
o U Bas been passed al g meeting of the Directors duly convened and held.
Franspussion of docamenty stunarure vl resolutions by faesimile or other electronis
transmission shall be efTective for the prpose ol cireutating and exctuting documents
and resolotion. A resulution miy consist ol several documents in the lihe Torm each
signed Dy one ar more Directors, A resolution signed by an Alternate Dircetor need not
o signed by his appointer and. i i i stgned by o Director who has appointed an
Abternate Directorn, it need not e signed by the Alernate Direcior in thal capaeity.

Subject tw the approval by the Hpard, any Director poy permineally residenl in Pakistan
or any LYreetor so residen by intemding (e be abeent trom Fakistan for ot period of ne
e than three (3) monhs MUY AppUL Ny person aceeptable to the Board 1 be an
adternate Director of the Conmpany o act for hin, very such appointment shall be e
by totice 1o the Buard i w riting under the hand of the Direcior making the appointment
fwitle s copy 1o the Sharchelders). An uliermie Director so appointed shalt not be entitted
o appuint another Director, bt shull utherwise be subject to the provisions of the
Articles with regard 10 the Directers, An alternate Pircetor sh

alb be entitled 10 receive
rotice ol all meetings of the Rowd, and |

o dttend and vote as a Director af W sieh
meeting ab which the Divector appointing him is not persanally present, and generally 1o
perlorm all the Tunctions of his appuinier as a Dircetor in the absenee of such appainter.,
mcluding approving and signing Bowrd resolutions by cireulution under Article 145
{Resolution by Civerdution) An alternane Director shall goso fircte ceuse 1o be atcaliernane
Dircetor i his appointer for any renson ceases o beoa Direetor or i and when lis
appointer rauras (o Pakistan or 1 the appuintec is removed from office by notice

i
writing ander the lond of the appoinier.

I

Appointment of Chief Exeentive

(it Sublect to the Ordinance, e Boand shli at it times, appoint o professiona
(ather han the directors clected v the Shareholders) to the office ol the Chiel’
Fxveutive Tor such remuneration os 15 detentined in accordance with Article
F0.4(eh and his appointinent shall subject to determination Ipse fueto cease in
aceordinee with Article 162 (Remuoval uf Niaf Fxecutive).

ih) e Chiet Bxeentive shinll i e e

nal alrewly 8 Director be deemed 1o he
Prrecyor of the Compans

1Y The remuoneration of o Chiet lxecmtive shail be determined from tine a time hy
the Boird.



16.3

6.4

Removal of Chiel Executive

The Board may. by resolution passed (sulject to quonsn being met) or the Company mas
by approvisl of the Sharcholders i a General Mecting, in cach case as required by sechion
202 of the Ordinance, remove o Chief xeontive before the expiration of his term of
olfice notvathstanding anvihing contained in these Articles or in any apreement between
the Company and the Chief Exceutive,

¥illimg Vacancy in Position of Chief Exccutive

Inease ola vacaney in the vifice of the Chiel Excennive, the Roard shall appuint anuther
Chief Excoative in aceordunce with these Articles,

Power'of ihe Chief Executi e

Lxcept Tor matiers stated in Section 196(2) of the Ordinance, the Board may delegare o
the Chief ixecutive such of i pewers, authorities and diseretion as are necessany Tor and
consistent with the effective managoment of the Company, and as are not required 1o be
exercised by the Directors ol their meetings, upon such terms and conditions and with
such restrictions os they niay 1hink 11, and cither collaterally with of 1o the exchusion of

their own pawers, and. may from Line Lo time, render, withdrnv, alter or vary any such
powers,

DISGUALTFICATION (1 DIRECFORS

17.1

Automatic Vacation of Office of Directors °
The office ol a Dirccior shall yse foeto be vacated 1

(a) be beeomes meligible to be appointed o Director on anv one or more ol the
grounds enumerated ax follows, that is o sy, he:

(i 15 0 minor,

(it) is of unsound mind;

(i) has applicd (0 be adjudicated as an incolvent and his applicalion s
pending:

(1v) is an underelurged msadvent:

(v his Deen convicted by a Court of Law tor an ollviee mvolving moral

trpitude.

(vi) bas been deburred rom holding such office under any provision of tie
Orndinunce;

(vit) wis boebrayed Tack ol fidoeiury hehavior and declaruiton o this ctleet bas
beer made by the court nnder Scction 217 of the Ordinance o anv 1ime
during the preceding [ive (5} vears,

fai) s aot o sharchabder, provided that this Article 170 (o000 shatl net
apply in case ol

(") a persen representmg the Government ol Pakistan or an
insttution ar authonty which s a Sharcholder;

(B3) s shole tme Directar whe is an emplavee of the Company:
(C) e Chicl Exeantive;
(D) apersan representing a ereditor.
(1x] he absents hmsell [rom three consecutive nmicetings ol the Bircetivs or

from all the mectings of the Directors for a continuous perind of three (3
months whichever 18 tonger, without Teave of absence Trom the Directors
Fhe apporvaiert o an alternate Director will constitute feave ol ahsenee
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182

CoNvirer ar

fromy the Board of Divectors for whom such aflernate is appomted during
such Divector™s absence:

(x) he or any Trm of which he ix g partner or any private company of which
he 15 a0 director without the sanction of the Directors or the Company in
General Mecting aceepts or holds uny offiee of profit under the Company
other than that of chiel cxeentive or legal or rechnical advisoy or

i

banker: or
{x1) aceepis o foan or goarantee [rom the Company in tontravention of

Scetion 195 of the Ondinance G applicable i erms af this Sectian).

(M herestans his oftice by notice in writing 16 the Company.,

() buing it Director nominated by Thal NPV on the Board, his nomination i«
withedrawn by Tyl Py

(u; oy an cmployee or Dicecior of §hal SV el ATHawe of flnd SPV, Le
ceises o be the employee or Director of Thal SPVorits Alliliate:

(el being & Dircclor nominaied by Nova SPV on the Buard, his womination is
withdriwn by Noviy SPV:

(n being mn emiployee or Direcior of Nava 8PV or an Affiliate of Nova APV, he

ceaies 1o he the employee or Director of Novy SPV ar of ils Affiline,
luterest of Directors

Suhject e the provisions of Section I96(21g). Section 21 Section 216 and Section 219
of the Crdinance. the Directors <liml] not be disquaditied from contracting with the
Lonpany as vendor, parchiner or otherwise, byt respect ol any such contract or
amangement entered info by or an behall of he Company with any company or
partieeshap of or in which any director shall he o director o sharcholder or otherwise
mierested, (e nalre of his interest masy be disclosed by hin w0 the Mmeeting of the
Dlirectors st which the contract or drrangement is determined. i the interest then exists. ar
v aey other ease w the ey meeting o the Dircciors atier the acquisition of the inferes),
No Director shall ke part in the discussion ol or vole ay
cuntrict or arrangement in which he i so herested

Bis vote sholl not be counted bt he shall be entifled 1o he present at the meeting dneing
the trimsaction of the business in relation 10

which e ix prechuded from vating, althongh
he shall nol be reckoned for the purpose of ascerkiining whether there iy o Juorum off
Drrectors present, These provisions shall nos appiy i any contract by or on behalt al the
Campany o give 1o Directors or any one of them uny security for advanees or by way of
indeminity against any loss which 11 ey orany of them may wn
of buing sureties lor the Company 10 the extent permiss

a Director in respeet of any
as aloresuid, and il he does so vole,

fter by reason of becoming
ble By Taw. A genernl notice thal
any IHreetor is o sharcholder of ary snectfled company or is a partner of uny specified
lirm and is 1o be regarded a8 interesiod i any subsequent tmnsaction with such firm or
company shall be given for purposes of disclosure under this Artticle, and any such
eeneral notice shall expire ot the end ol the financial vear in which it was given but i
may be senewed Tor o further puriod of oae Mnancial year by piving fresh notice in the
st monih ot the financial year inavhich it would aherwise expire. A register shidi be
hept by the Birecturs in whnel, shall be cniered particulars pf all contraets

or
arangemenis ta which his Ariiele 172 (fureres of Divectors) applics.

INTEREST

Fach Sharcholder hereby agrees thus where it bocomes awar
a related party o such Shurcholders in relabion (o
Jlikely o conflicn with the interests ol the Company in any material respeet, cach sucl,
Sharchobicr shull munediantely give notice 1o the Company, vach Director an the other
Strarcholder(s) of such conflict or potentizt conllict,

< il its inleresss (or those of
any matter conflict, ar are reasonahly

Fa Sharehaliler (an “Interested Sharehalder™) or f1s AL
party or proposed Party to any apreement or proposed agree
Company, alier than those non-malerial transoclions carried onl in the ordinary course of
business and on an ars-length bue s i yanters relating o such Iransaction, inclnding
e exercise ol pghts a7 or campliinee with juw obligations by the Company, shall he
deall with by the ather Sharchalder(sy or i the olher Sharcholder(s) so direct. (he

wtes or rebated parties iy
ment fo be entered into by the



Company) and, accordingly, the Interested Sharcholder tandior any nominee Dircelor of
such Sharchalder) shali in relation fo such natters, be bound by and subject to the
folowing conflict restriction principles whieh are 10 apply only 10 the specilic
circumislances and matters wd (o the relevant Shareholder (andior nominee Directors ol
such Sharcholder), unless the otber Shareholider{s) otherwise agres i writing:

g exelusion Troow adl destsi vs Tireothe rednting 10 sueh Clrcamsianee oF matier,
ib) conplele duentitlemont and disenlranchiscmenl from exciclsing any consent o
any ovoles onoany tesolubions proposed directly in connection with such
citvumstance ur mailer; and

(c) dizentitiement and discifranchisoment Trom atiending and speaking at any Boand
mueeling ar any part thereet at which sl circomstanre or matler is o be
coasidered (and, to such extent, the requiiements as (o gquorum as spociiied in
these Artieles shall be amended so that a gquarom may be present notwithstanding
the relevant Direclor may not he m attendanee or notilicd therenl).

t9, OFFICIAL SEATL
The Board shall provide a Seal for the purposes of the Company and shiall provide for the
safe custody ol the Scal with the Chairman of the Board. The Seal shall never be nsed
excepl by the aatharity of the Board and ot feast two (2) Directors {one being o nominee
ol Thal 8PV and one being o nowinee of Nova SPV ) shall sien cvery instrument o which
the Seal s affived, provided, nevertheless, thal any mstrement beiring the Scal of the
Company and issued Tor valuable cansideration shall be hinding on the Compam
notwithstanding any ireepulaniiy,

20. DIVIDENDS AND RESERVES

201 Declaration of Dividends and Restrictions on Amount Thereaf
The Company iy Genvral Mectings man declare dividends, but no dividend <hall enced
thie ameist recommended by the Bowd

202 Interim Dividends
The Boand moy from time 1o Cime pav (o the Shareholders soch intenm Jividends s
appear 1o he justified by the profits ol the Conpany

203 Distribution of Dividenils
No divitkends shall be patd otherwine than out ol the profits of the Company Tor the vear
or any other undistributed profis,

204 Form of Pavment
Any paysient may be made By ochegue sent through the post to the regsterad address of
the Sharcholder or person entitfed thereto, or Lo such person and at sueh address as the
Sharcholder or the person entithad may direet Every sich eheque shall be made pavable
to the arder ol the persan o whom it i sent, or Lo the order of such other persen os the
Sharehohler or person entided may direct
I case of poyment of dividend o any non-resident Sharehelder, such dividend shall be
renutted fram the aceount of the Company to the designated acconat of such non-resident
Sharcholder in accordance with applicable law

2005 Power of Board to create Reserve

20.6

The Poand, hetore rocons

adip ooy dinidend, m

seb asdde aul ol the profils ol the
('ilil\]w;m‘ SVl sty ds o Unnke proeper axoareserve o feserves swieh sl g the
diseraiioey al the Boands beoopphieable Tor seeting debl ebiigations or ontingenciva, o
for egnahzing dividends, or T iy olher parpose oo which the profits of the Company
may properly be applicd, axd pending such application wiay, in the ble discretion eithe
be cmployed mthe business of e Company or be invested i such ins estiments {othe
than the shares of the Campony). as the Boarnd may from fime to i think 13

Na interest on Dividends



20.7

208
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22.2

223

CarraLy

ACCONNTS

No dividend shall benr interest or nuirk-up against the Company. “The dividend shall he
paith within the period laid down in the Ordinance.
Carvyving forwand of Profits

Phe Directors may cany Tonward any profits which they may think priddent not (o
distribute, without setting them nside as o roserve

Uneclaimed Dividends

Pncliimed dividends may be inveted or athersise weed by the Board for the henefi off
the Company annl claimed,

e Sharchotders at o General Meceting svay, pon recommendation of (he Doard, resotve
thin any undistributed wofils ol the Company including profits earrigy] fonward and
standing o the credit of any reserves or other spe

cial accounty or Fepresenting premiums
received on the bsue ol Shaves s shird

gt the credit of the share premium account
and vapital reserves arising from readized ur unrealized appreciation of e assels or
woudwilh ol the Company or from any acguisition £ e olinterests in ather undertakines)
Meowipitalized Swch capititied undistributed profits and reserves, eseepl unrealised
appreciition of e asets or gocdnwill ol e company, chall he distributed WINonest such
of the Sharcholders av would be entinled o receive

the same i distributed by way af
dividend, wnd in the same prapariions, on the fooling tat they beeome entitled therety as
eapital. Al or any part of sueh capitalized fund. except unrealized appreciation al the
assets o goodwdl ol the company, muy be applicd an behalt of such Sharehalders for
payment i Tull or o port either at par or at such premiom as the resolution may provide,
for any unissued Shares or debentures of the Company which shall be distributed
aceandingly and soch distributions or pavivient shall be aceepred by sueh Sturcholders i
follsatisfoctivn o their terest in the wiidd capitahzed sum,

Bouks of Accounts 1o he Kept

The Board shafl conse to be Kept proper buoks of

duepunts and to be maintained detailed,
complele, aeeurate and itennived  aceowmis ol

the Company i aceordance with the
pencinlly aecepted acconnting principles in Pukistan and, lo the extent pussible, in
secordance with the lnternational Pinancial Reporting Standurds and the procedures of
e Intermation| Accounting Standaeds Bouard,

Where to be Kept
e books of acconnts shall he keptat the Registered Offiee,

ciher place s the Boasd thinks 1t wnd sl be
business hours

principal oifice or at such
hpen o inspection by Uie Direelars dering,

Inspectiun by Sharehalders

Fach Sharcholder will have the right. exercisable by providing at least seven (7) vy
prior wrilicn notice o the Compiiny,

at all reasonable times during the Company s
nurmdl business hours and ol (he sole

capense af (hal Sharchalder and with (he assistanee
ol the Sharchalder's employees, consultints and 7 oy agents fo examine all or any purtion
of the Company s books of acconmnts,

Profit amil Loss Acenunt and Badance Sheot

Uinee at feast in every vear, the Diroctors shafl Conse to be prepared and laid before (he
Compuny ina General Meeting a Badunce Sheet and Profit and Lass Accomit, both maike
up in ievordance with e Ordinnnes and 1o date noy more i four () months betore
the dite of e General Mueting: ey sueh balinee sheet shull be aceompanied by an
Anditor’s veriticate and the Direciors repart meaccordance with the provisions ul e
Ordinanee i that respect.




Copies' ol Directors’ Report and Belance Sheet to be sent 1o Shareholders

Acopy of the report of the Drirectar. and of the Balance Sheel tineloding o oseport of the
Auditors and every document required by Taw (o be annexedd theretey, and of the Prafi
and Loss Acconnt shall be sent 10 ail Shareholders along with the natiee convening the
General Mucting before which e same are required tu be Taid an leust Lweity one (21)
days preceding the General Meeting,

Compliance with Ordinance

The Divectars shali s all respects comply with the provisions of Seetion 230 10 Sechon
247 o the Ordinance, as applicable, i relation (o the accounts of the Company.

Avnor

ro
et
ro

24

Appointmed of Auditors anid their Doties

Auditors shall be appointed and thein duties regulated in accordance with Section 252 and
Scehon 260 of the Ordinanee, The auditors shail have aceess Lo all books ol aceounts,
records, invorces, cheques, vouachers. papers and documents selating 1o e business of the
Company

Ioas clartied that die Auditors of the Company siall only e appointed from amongst the
following: PricewaterhouseCoopers. Deloitte Touch Tohmatsn, Erast & Young o KIPMG
(or their affiiae frms in Pakstan),

Bank Account and Use of Funds

The Campany shall keep its fundks i one o nore bank aceaunts, i (e sole name of the
Company. with baaks or other financial iostitutions appraved by the Boand, The opening
ol any account is required o have written approval by the Chiel Excentive aod o Directar
ar the chicl fimancial offiver and o Director ol the Company, and has (o be signed jointh
hy the Chiel Fxceutive and a Dircetar or the ehie! financial olticer and o Dircctor of the
Company, Such funds shall be used i connection with the husiness pf the Company or
as iy be otherwise priaided in rhe Memoerandum and any authorization ol speoiic use
ol such funds stall he subjec to specilic policies und procedures to be establahoed by the
Board. Bueh payment of funcs iyt apply for the pos ment approval provess appreved by
the Board

NoTIcks

24.1

24.3

How Nutices to he Served

A potice may be given by the Company 1o sy Shareholder or Direetor cither personally
of by seiding 10w themy by mail. piepaid postage. cleetronic mcssape or by facsimile, at
their regislered postal ar cmail address, or i they have no sueh registered address in
Pakistan, 10 the address supplicd to the Company for lhe giving of notices to then,
Notwithstanding the Toregoing, notices lo Shareholders and Directors that are localed
aulside Pakistan shall be sent by facsinule or electronic message at the faesimile numher
or il address owtside Pakistan provided by the Sharehobdes or Dicector in guestion.

Personal Delivery of Notice
+

Where a notive s delvered peronally s the recipient shadi i o reccipt inogh o os
the Board shall deterniine,

Service by Post

Where @ notice i sent by post, service of e nofice shall be deensed to be nde by
properly addressing pre-poying snd posting o letter comaining the notice and uniess te
contrary 15 proved. 1o have been eflocted a1 the tne b which e fetier would be

delivered w1 the ordinary course of post.

Natice of General Meetings
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261

26.2
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37

L bisery

Subjeet tothe requirements of there Articles, notice of every General Meeting shall he
piversio e same manner berein wthorizcd o every Sharchollder.

NECRECA

Serreey

Pvere Director. Chairmian, Chiel Ly ecotine, Asulitor, Trostee, Shareholder, alficer,
eIV aeenl avcountant or other peeson smploy ed s the business of e Compiny shall
1t 5o required by the Boand beture entering upon his duties, sign w declyeation in the form
approved by the Buard pledging himse! ta obserye strict secreey conceriing the busingss
and stfains el the Compamy sond all tmnssictions of the Company with the customers
shate ol the acconnts with oudividoa®s and e mintters rehiting therete, and shalt by
decloration pledge bimsel!” not 1o reyven| any ol the matters which may come o his
Frosdedge inthe dischiane ol bos duties eveepl when required so to do by the Board, ur
by any Generl Meeting, ar by aeourt of ey or h

yeampetent anthority, and exeept so thr
as may he necessany o order o comply witls any provisions iothese Ariteles,

Restrietion on Inspection of Books of Account of Company or on entering into the
property of the Company

Nopurson other i the Sharcholdors oe Dirvetor, ar sy person aihorized hy g

starcholder or Director, or the persun anityirized Py the Company, shadh be entiticd 10
etir the property of the Company, or inspect wny aceannt or books o secoumnls or
doctment ol e Company ur properies of the Campany, without pemission ol 1he
Bowrd and (o require disclosure nFany infermation reliting o e Company s trading, or
seerel mystery of trade, or seerel to
the cvduet af the business of the Compans and shich in the optnien of the Board will he
exprdions e the interest ol the Compans ner to e

any matter which s or may be inothe pature of s e

DS rron o

1 the Company shal] be wonnd ep {whether voluntarily or viherwise). the Liguidator may.,
with 1he approval of the Sharcholders presant in a General deeting (in PLTSON ur proxy)
wd any other sanction required by the Ordinance, Civide amongst the Sharcholders in
specie or Kind, the whote or any part ol the sssets of the Company, whether thev consist
ol property ol the sue Lind or not,

Forthe purpose ol alvresaid, fhwe Lignidaior miy sel soch value as i may decan fndr (with
the approvil of the Shircholders in a General Mecting) upon any propeny to be divided)
asoresaid ad may detenmine how soch division shall he carrted out as between 1he
Sharchodders or dilferent Casses al Sharcha hlers.

Phe Liguidator mas. within the lhe sanction, vest the whole orany part ol sueh assels in
trustees upan soeh trust oy the beaclic ol the contributore ag (he Liduiditor, with the il
satiction. thinks 18 bat so thar no Shigebolder shol! |

e compeliad jo aceept any shores fur
securiiies whereupon there i any ahiliny

It event thal o dispte, el o conbrovers ariaes belween the Campany, ils
managemien or ils shareholders, o between the share! '
mter=se ol steps shatl be saken 1o sle
mediation by an aeeredited medintor hefoe
sl as arhiicanon o litpation

hoiders inter-se, or he directors
the dispuate amd resolve the fssue throughy
hdng rekonrse Lo Tormal dispute resolntion



We. the several persons whose sames i adiives < are beieto sunseribed, are desirous af being formed
into i Company i pursuance of these Aricle of Ass wition, and we respectively gy
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1. EXECUTIVE SUMMARY

The Government of Sindh (GoS) has taken an initiative to construct coal-fired
power plants based on indigenous Thar Lignitemitigate the power shortage in
Pakistan generally and especially those of the Province of Sindh. The GoS, through
the Thar Coal & Energy Board (TCEB) has taken the initiative to develop Thar Coal
as a major source of power generation for Energy & Economic Security of the
country and as a Hub of Petro Chemical Industry to generate 5,000 MW by 2020 to
achieve affordable and reliable energy security

The objective was to provide a Feasibility Study for the application of Generation
License while a comprehensive Bankable Feasibility Study is under process and a
corresponding RFP for the development of power plants as a reliable basis for
decision making and further development of the Thar Block -l coal and power
generation project.

The Feasibility study summary is provided to obtain Generation License from
NEPRA for the development of mine-mouth lignite fired power plant of 330 MW and
to verify the profitable use of the circulating fluidized bed boiler process and
pulverized fuel boiter process for the given lignite analysis resuits of lignite of Thar
Block- II.

The present study is based on design concepts which were elaborated for a CFB
plant technology which consists of power train of the 330 MW class and a
Pulverized Fuel power train of the 330 MW class. The given net electrical output
figure of 300 MW is standing as median of the related power plant performance
classes which are clustering several plant performance types within a limited range.

The designated area for the energy park sited 5km away from the lignite open cast
mine is large enough for the construction and operation of 1x 330MW CFB. The soil
condition permits construction of the power plant without any constraints.

The site of power plant ideally be located at mine-mouth. The site of Thar Block- II
is close to the mine in the radius of 5 Km.

The site is located near Islamkot in the Energy Park Block- || at approximately 24°
49' 16.49" N and 70° 23' 37.61"E

e The Road having load carrying capacity of 70 tonnes is available up to Project
site. The following two main transportation routes from Karachi to Project site
were considered:

(1) National Highway
(2) Super Highway which is going to be upgraded in motorway

The Route (1) is recommended through National Highway via Badin — Sujawal

5 June2016
FSR-16-TNPTL
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e The railway track exists from Karachi to Mirpurkhas and onward. A railway
track is proposed to be built from Mirpurkhas up to the Energy Park in future
¢ Thar Airport Runway work is in progress.

The Thar Desert lies at the north-western corner of the Indian Plate. The Study
Area is approximately 300 km from the active continental subduction zone faults
south-west of Karachi

The anticipated power plant normai demand for water is between 1200 to 1400
3
m-/h.

In general the soil is suitable to bear foundation loads. No "problematic layers” like
soils with high organic content, very loose sand or unconsolidated clay were
amongst the findings.:

The topography of the Study Area is typical of the Thar Desert. It has an undulating
relief with areas of higher ground consisting of elongate and parabolic sand dunes,
running parallel to the prevailing northeasterly winds.

The ESIA was conducted to comply with the national environmental regulations and
best industry practice. The potential adverse environmental and social impacts of
the proposed Project are likely to be within the acceptable limits.

The 24-hour and annual concentrations of SO; and NO,; complies with both SEQS
and IFC EHS limits. The annual PM,g concentrations exceed the limits in the entire
area as the measured baseline conditions exceed the standard. The 24-hour PM; 5

‘Thar Coal and Energy Board
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concentration complies with both SEQS and IFC EHS limits. The annual
concentration complies with SEQS but exceeds IFC EHS limits.

The desert background is very quiet and approximately 10 dBA below SEQS for
both day and night time.

The supply of fuel for the power plant is guaranteed from the adjacent mine which
has sufficient volumes of coal to supply the fuel requirements over the power plant
operating life. CFB technology is resilient to fuel quality fluctuations. Additional fuel
procurement strategy includes importing indonesian coal during the initial years of
the power plant operations.

The power plant will be fed with lignite from the adjacent mine being operated by
SECMC. The mine will initially cater for 3.8 mt/a to EPTL 2x330 MW plant and later
on 1.9 Mt/a for TNPTL..

The mining for 3.8mt/a currently is being conducted using shovel excavators of 6.5
m® and trucks with a capacity of 60 tons. Overburdenand lignite for the additional
1.9mt/a will be mined by shovel excavators with a capacity of 12m3. Mining trucks
with a capacity of 100 tons each carry the overburden to the dump and the lignite to
the mouth of the mine.

The power plant complex should be build-up modular as lignite fired plant and
should consist mainly (amongst others) out of the following modularized units:

Power Island

« Once-through forced flow boiler with reheat cycle
» Multi-casing steam turbine

« Live steam, cold and hot intermediate superheating systems
« Multi-stage preheating systems

» Condensate- and feed water systems

« Condensate polishing system

« Main cooling system

« Closed intermediate cooling system

« Conditioning and sampling systems

« Piping

« Auxiliary boiler system

« Generator

+ Generator shunt

+ |C&E Systems

+ Switching Units

7 June2016
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+ Process control system
« Communication systems

The following aqueous discharges can be expected at the power station;

Q

(g)

Water treatment plant (pre-treatment and boiler make up water).
Condensate polishing plant.
Plant drainage system and oily water drains.
Air heater and boiler wash/chemical cleaning
Sanitary drainage system.
FGD plant.
g) Cooling tower blow down.
It is proposed to develop a 330 MW power plant utilizing circulating fluidized bed
(CFB) boiler technology and sub-critical steam parameters. The major systems of
the proposed plant include:
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¢ Coal handling and processing system

o CFB boiler

¢ Steam turbine and condenser

¢ Electrical power generator and power export system
e Cooling water system

¢ Ash handling system

¢ Utilities and waste management system.

The steam generator will be equipped with a dry electrostatic precipitator (ESP).
The purpose of the ESP will be to minimize loading of particulates (fly ash and
unburned carbon), primarily in order to meet product quality requirements of
saleable gypsum as well as to meet the stack emission limits for particulates.

A profitable Thar power plant Stage-l with an attractive US Dollar based Internal
Rate of Return (IRR) of 20% is feasible under acceptable financial risks.

High sensitivities on the profitability exist for a deviation of Capex, of technical
availability of the plant and of construction schedule. A deviation of start of mine
operation i.e. the use of an alternative coal supply or a change of Thar coal price
scheme will have no influence on the probability as these risks are expected to be
covered by a pass through mechanism within the Power Purchase Agreement
(PPA).

A significant risk reduction for the power plant project will be achieved by an
attractive power purchase agreement (PPA) with NTDC. The conditions of the up-
front tariff contract must protect the pioneer entrepreneurship of the project.

The study determines the technical and economic feasibility for utilization of the fuel
stock and its use in the power plant in order to produce electricity under the
framework of a competitive environment
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2. INTRODUCTION
2.1 Project Background

The country is currently facing an acute shortage of electricity for a number of
reasons demonstrated by the high level of load shedding experienced throughout
the year, peaking at up to 12 hours per day in some areas of the country. The most
visible illustration of the effect of load shedding is the disruption to the everyday life
of the general public but more importantly is the severe impact on the provision of
civic amenities, commercial activities, agricultural and industrial output.

Presently the shortfall in the country is up to 5,000MW. Pakistan’s peak electricity
demand is projected to rise by 4-5 % over the next 10 years and it is therefore clear
that strategies must be developed to improve the capacity within the country to
meet the expected demand over the next decade. To make electricity more
affordable in the short to medium term and to improve the energy security within
Pakistan, it is essential to improve the fuel mix for electricity generation throughout
the country.

Due to the fact that high cost of electricity in Pakistan and the availability indigenous
of fuel for power generation. Figure 2-1 shows Thar Coal Bases Power Projects.
The Government of Sindh (GoS) has taken the initiative to construct coal-fired
power plants to help meet Pakistan’s power needs generally and especially those of
the Province of Sindh. The GoS, through the Thar Coal & Energy Board (TCEB)
has taken the initiative to develop Thar Coal as a major source of power generation
for Energy & Econcmic Security of the country and as a Hub of Petroc Chemical
Industry to generate 5,000 MW by 2020 to achieve affordable and reliable energy
security

Figure 2-1: Thar Coal Bases Power Projects
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In order to cater to rising electricity demand of the country and increase reliance on
indigenous sources of energy Government of Pakistan is focused on development
of Thar coal block area for power generation. The coal block area has massive
power generation potential with more than 175 Billion tons of lignite deposits
making it the biggest national fossil energy resource of the country. The Thar Block-
Il has achieved the Financial close of the country’s first open pit mine and the mine
will be able to support an energy park with a capacity of 6 x 600 MW. The mine will
be developed gradually in a phase wise manner and the current phase in
development has an annual capacity of 3.8 mtpa which will support 2x330 MW
plants.

The study done was based on design concepts which were elaborated for a CFB
plant technology which consists ofpulverized coal power train of the 330 MW class.
The net electrical output, after accounting for auxiliary power,is 300 MW which is
similar to that of other power plants with different performance types. The results
are found in a small range and that of CFB plant can be found midway of that
range.

As there is already a power plant of 2x330 MW being setup by EPTL, a subsequent
step for the Energy Park realization will be the construction and operation of
another 1x 330 MW Circulating Fluidized Bed (CFB) Power Plant. Because of the
need for simultaneous project developments of the open pit mine and the power
plant there lies a risk that both projects will not be operate able by same date.

To address the risk of mine not achieving the full hauling capacity and power plant
has achieved construction completion, alternate resource has been planned to
provide temporary fuel arrangement to the power plant, for that purpose Indonesian
Lignite is selected as an alternate source of fuel. The Indonesian lignite and Thar
differ in characteristics and hence the combustion system design should be able to
handle the quality differences. The CFB boiler has such built in flexibility handle
different quality fuels without capacity losses along with downside of lower system
efficiency against PC boiler systems.

It makes economic sense to have power plant located near the open pit mine, as
the cost of transportation is very high and coal water content also being high.
Hence the distance between power plant and mine is 5SKM where the overburden
/coal ratio is very poor so that this area will not be in the focus of mine hauling
activities for measurable future. Moreover, the combustion residues will be dumped
beside the mine in the overburden dump area or in mine dead zone later on in
future.

2.2 Objectives

The objective was to provide a Feasibility Study for the application of Generation
License while a comprehensive Bankable Feasibility Study is under process and a
corresponding RFP for the development of power plants as a reliable basis for
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decision making and further development of the Thar Block-Il coal and power
generation project.

Main task of the power plant study is to determine the technical and economic
feasivility for utilization of the fuel stock and its use in the power plants in order to
produce electricity under the framework of a competitive environment
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3. SITE CHARACTERISTICS
3.1 Site Selection

The investigation was based on general observations of the topography of site, land
usage, location to rail, road and water sources and any perceived risks to the
construction, sustainability and viability of the project.

The soil condition at the power park area is favourable for building a power plant
because of favourable topography and there will be a moderate need of clearing
and levelling works required for construction. Water table is 680 meters below the
surface. The climatic conditions are favourable as well since it is a desert area and
there is one heavy rain period a year which can potentially cause flooding. To cater
to this need adequate drainage provisions should be taken in construction phase.
Moreover, there is ample land to construct more units and extend the scope of
project.

3.2 Site Location

The site of power plant ideally be located at mine-mouth. The site of Thar Block- |l
is close to the mine in the radius of 5 Km. Lignite is most economically transported
by a dedicated infrastructure to the nearby power plant. The moisture or water
present in the fuel represents a significant dead weightduring transport and
therefore international best practice dictates te the construction of the power plants
close to the related fuel supply mine area.

The site is located near Islamkot in the Energy ParkBlock- || at approximately 24°
49' 16.49" N and 70° 23' 37.61"E. The land allocated for the proposed coal plant will
be around 115 acres or more in order to cater for future expansionsFigure 3-1
shows a general layout of project
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Figure 3-1:Project Layout
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The lignite mine will only be economically viable if the buyer is located nearby since
cost of transport is the biggest element of the overall cost hence it cannot cater to
power plants located in far flung areas. Globally as well lignite mines are
constructed along with power plants as both the consumer and producer co-exist in
a captive market. The power plant is located 5 KM away from the mine which is
under the economic limit for fuel transportation and the proximity ensures
profitability of operations for the power plant. More synergies can be achieved as
combustion residues like ash can be transported back to the mine in filling dead
zones.

Figure 3-2: shows Project Location of TNPTL with Thar Coal Field
Figure 3-2: Project Location of TNPTL with Thar Coal Field

Thar Coafieids

The advantage of locating a power plant nearby mine is two folds as not only the
process is economical and profitable but also the mine drainage water can be used
by the power plant for the cooling process. Although there is GoS scheme of Left
Bank Outfall Drainage (LBOD) to supply water to power plants in the power park
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area but the mine drainage water can be used as a potential backup. There will be
significant advantages of having this backup water option in case LBOD water
supply is suspended.

3.3 Access to the Site

The proposed Project will be located within the Energy Park, Block Il of Thar
Coalfields in Tharparker District in Sindh. The original transport route is only 5 KM
from the open pit mine to the power plantHowever, the alternate fuel from
Indonesia will be imported through sea route to Karachi Port and subsequent
selected transport route from Karachi to the Project site is shown in Figure 3-3.The
route, is 360 km long which passes through the towns as shown in Table 3-1

Table 3-1: Route passing though Towns

Karachi- Thatta | Thatta- Badin Badin-Mithi Mithi-istamkot [ 'S2MKOLENerey
National Provincial Provincial Road | Provincial Road | Provincial Road
Highway N-5 Highway
112 km 43 km 28 km
74 km 103 km
Twol/One lane Two/One lane Twol/One lane
Two lane Two lane 4-6 m wide 4-6 m wide 4-6 m wide
7.3 m wide 6.1-6.7 m wide

Figure 3-3: Project Location & Route
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3.3.1Modes of Transport

Road: The Road having load carrying capacity of 70 tonnes is available up to
Project site. The two main transportation routes from Karachi to Project
site were considered:

(1)National Highway
(2)Super Highway which is going to be upgraded in motorway
The Route (1) is recommended through National Highway via Badin — Sujawal

Railway:  The railway track is available from Karachi to Mirpurkhas. A railway
track is proposed to be built from Mirpurkhas up to the Energy Park

By air; Islamkot Airport construction work is in progress

In view of the above, it is recommended that the transport of equipment from the
port area to the project site is by road.

3.4 Climatic and Seismic Conditions
3.4.1 Climatic Conditions

The climate characterizes the prevailing weather conditions in the Study Area. This
includes characterization of the monthly frends in weather parameters
(temperature, precipitation, relative humidity, wind speed, wind direction and total
cloud cover) in the Study Area.

Data from the Pakistan Meteorological Department (PMD) operated weather station
at Mithi (24° 45' N, 69° 48' E) is the closest PMD weather station (64 km east) from
Project site, with relatively long term data record (11 years from 2004 to 2014). The
station’s World Meteorological Organization (WMO) ID is 41786. Weather data from
this station was used to develop the baseline.

A summary of the climate in the Study Area based on the data from the Mithi
weather station are presented in

Table 3-2and Table 3-3 shows site conditions.A wind rose is provided in Figure 3-4.

Table 3-2:Summary of Weather Data for Study Area

Month Temperature (°C) Relative Humidity at 1200 Rainfall Cloud Cover
Max Min % at 1200 UTC mm Oktas at 1200 UTC
January 27 B 27 1 2
February 31 10 21 2 1
March 36 16 18 2 1
April 40 22 19 3 1
May 41 25 29 2 1
June 40 27 40 22 3
July 37 27 49 59 5
August 35 25 56 162 5
September 36 24 50 129 4
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Mithi

Table 3-3 Site conditions

October 38 20 27 14 1
November 34 13 25 3 1
December 29 7 24 1 1
Figure 3-4:Wind Rose
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Parameter Site average Design reference
Dry bulb temperature (°C) 25.2 30.0
Ambient pressure (mbar a) 998.6 996.0
Relative humidity (%) 55 60
Wet bulb temperature (°C 18.8 23.8
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3.4.2Seismic Conditions

The Thar Desert lies at the north-western corner of the Indian Plate. The Study
Area is approximately 300 km from the active continental subduction zone faults
south-west of Karachi

Based on the Global Seismic Hazard Map Project (GSHAP), Seismic zones of
Pakistan are shown in Figure 3-5, the peak ground acceleration (PGA) of 10% in
50 years is between 1.6 and 2.4 m/s2

The Rann of Kutch fault extends south of the India-Pakistan border. In 1819 an
earthquake of 7.7 to 9.2 on the moment magnitude scale (MW) and perceived
Modified Mercalli Intensity (MMI) scale intensity of XI (extreme) occurred along the
fault. This trigged a tsunami causing at over 1,500 deaths along the sparsely
populated coastline of Kutch.

Uniform Building Code (UBC) of 1997 classifies the region in which Thar Block Il is
located under zone '2B' which means a "moderate" influence of seismic impacts.

It must be absolutely emphasized that the civil design according to UBC does not
aim at any availability targets but shall only assure the personnel's safety in the
case of a design-earthquake. Neither the design of non-Civil components of the
plant nor the stability of any power-generation process fall under the regulations of
the UBC.

A (non-nuclear) power-plant would be not classified as a building of major
importance in the case of an earthquake, which results in a low "importance-factor"
and by this way to minor design requirements compared e.g. to a hospital. Thus a
power-piant designed according to the

UBC under civil aspects will probably shut down even when affected by minor
earthquakes or might even be severely damaged.

The decision whether the availability of power generation shall be maintained
during seismic events must be made in front of the background of the local.

Figure 3-5. Seismic Zone areas of Pakistan

17 June2(16
FSR-16-TNPTL




330MW Lignite Fired Power Plant
Feasibility Study Report

wre [ 20 S o SR Lk o' MY B ey oewE "y EER T & i o T T
i A A L ' ) " 3, n " i f & i i i FIG. 2.1

N- i

SEISMIC ZONING
MAP OF PAKISTAN

Seismic Zones
2one 1
Zone 2A
Zone 28

Zone 3

Zone 4

* Cties

For antargamen of trus map
i Fige 22024

3.5 Water Availability

The accomplished gectechnical investigation encountered no subterranean water
down to depths of 60m below surface level. Nevertheless, no data from long term
measurements on the groundwater table are available. Therefore, the impact of
seasonal variations and especially the effects of singular extreme heavy monsoon
events on the groundwater ievel are unknown.

With the given information about the local groundwater conditions no dewatering
has to be foreseen for open pits during the construction period. If the construction
timetable comprises earthworks and / or the realisation of basements during the
monsoon season there might be the need to pump rainwater out of the pits that
does not soak away into the sandy-silty soil quickly enough

To protect basements from surface and seepage water during and after heavy
rainfalls the outer walls shall be realised using "watertight" concrete including the
engineered sealing of construction joints and the limitation of crack widths by the
choice of appropriate rebar and concrete mixtures.

The anticipated power plant normal demand for water is between 1200 to 1400
m3/h. Of the required makeup water approximately 40% goes towards evaporation
losses and 40% goes towards discharge of pre desalting water station.

The water supply of the power station can be realized by two types of raw water:
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Option 1: LBOD (Government of Sindh’s water supply scheme called Left bank
outfall Drainage) as pre-treated raw water with a TDS up to 500 ppm. Figure 3-6
shows Indicative Route of the Proposed Water Channel from LBOD to Vajihar.
Vajihar is outside the coal blocks and to make the water available to the mine-
mouth power plant, it is proposed to set up a Pumping Station at Vajihar and a
Pipeline from Vajihar to Energy Park Block-Il.

The raw water should be provided for the production of process water which is
mainly required for the following systems:

¢ Process Water and Service Water — Main Cooling Water System
o Auxiliary Cooling Water System — Fire Fighting Water
e Deionized / Demineralized Water — Potable Water

All of the above process waters require pre-treatment by means of a suitable water
treatment facility to ensure the production of water of adequate quantity and quality
as needed for operation of the entire plant. Each stage of the project is required to
operate independently; therefore, the facilities described herein do not consider
later plant extensions.

Figure 3-6: Indicative Route of the Proposed Water Channel from LBOD to Block Il
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Option 2: Ground water (aquifers), pumped out of the mining area with a TDS up to
7000 ppm.

The expected demand of ground water for 1x330 Mw Coal project has been
estimated to be approximately 11.7 to 13.7 cusecs.
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To minimize the Reverse Osmaosis water treatment plant effluent, the brine from
R02 system is always used as raw water for ROI system. The R02 brine quality is
similar or even better than the Ground water. This set-up has no significant impact
on the power demand.

The quality of RO1 brine is below the Ground water and the costs to make up this
water are comparatively high. The only target to use the RO1 brine as feed water
for RO3 is to minimize the amount of high TDS waste water from 700m®h down to
350m°h. The outgoing waste water of about 350m*h mainly consists of RO3
concentrate. The TDS is app. 28.000 mg/I.

3.6 Ground Conditions

The soils in Thar are generally coarse-textured, well drained and calcarecus in
nature. At varying depths, a thick accumulation of ime may also be encountered.
The soils usually overbiown with sand due to severe wind erosion.

Detailed and definitive information on the prevailing ground conditions within the
project site wasnot available at the time of preparing the Feasibility Study Report.
However, initial investigations would lead us tco anticipate that the near surface
geology will comprise of :

in such circumstances it would be prudent to allow for the use of piled foundations,
particularly to the more heavily loaded structures. There are seven main groups of
soils found in the Thar given as below:

¢+ Desert soils

* Red desertic soils

+ Sierozems (rowinsh gray soils)

+ Red and yellow spoils of the foothills

¢+ The saline soil of the depressions

+ Lithosols (shallow, weathered soils)

¢+ Rigosols (soft loose seils) found in the hilis

The soil investigations were done and documented for the lignite power plant Thar
Block Il site, on behalf of the owner in 2003 which reveal that the underground of
the site consists of almost entirely fine sand only. There is a varying content of silt
with a very small range of grain size distribution according to the hydrometer
analysis results along with the conducted sieve. Moreover the density of sand
increases steadily from medium dense to highly dense at a depth of 10m according
to the SPT-results.
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According to the reports, soil has the ability to bear foundation loads and there are
no problematic layers i.e. soils with high organic content, very loose sand or
unconsolidated clay. The studies done are sufficient for tendering process and
preliminary considerations about applicable foundation systems. For detail design
there needs to be a study on denser grid of soil investigations and additional
testing.

The site of the Lignite Power Plant Thar Block Il is characterised by a rather flat to
slightly inclined landscape with an elevation of approx. 84m to 87m above sea level
(asp. From this level dunes rise in several places with heights between 20m and
30m (dune top 108amsl to 119amsl). The surface is loosely covered by desert
vegetation. To achieve a power plant property with a surface (flood protection}
slightly above the surrounding countryside the area of future buildings and other
sensitive power plant installations will be backfilled to an appropriate level.

it is goed engineering practice to define a “power plant zero level" which can be
referred to, all through the design and construction process. Typically the height of
the ground floor in the buildings is defined as 0,00m. A reasonable choice for this
zero level is a value that coincides with the outside ground-level plus approx. 50cm
to protect the building's inside from flooding and sand / dust entry. In the following
+87.50amsl is preliminarily defined as 0,00m for the Lignite Power Plant Thar Block
Il project.

Initial observations would suggest that there are no insurmountable issues or
impediments likely to prevent the construction of an industrial plant such as a power
station on this particular site However, mitigation works will be necessary to
overcome the potential for site flooding and to cater for any poor ground conditions
encountered. Preparation of the site will be required prior to the commencement of
the main construction work and to a greater or lesser degree may involve amongst
other things, site levelling, installation of flood protection measures, piling,
preparations for large foundations and subterraneous structures, etc.

3.7 Environmental Requirements and Standards
3.7.1Introduction

The environmental requirements and standards applicable to the proposed Project
will be dependent upon the source of lending.lt is thereforeunderstood that, at the
current time, only national and provincial environmental regulations are applicable.
However, other international environmental regulations and guidelines (such as
those of the World Bank, International Finance Corporation and the Asian
Development Bank) may also be applicable in the event that the propcsed Project
applies for lending from these or any other international agency.
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Therefore, within this Section, national and provincial environmental requirements
and standards are presented alongside international environmental requirements
and standards.

3.7.2Topography

The topography of the Study Area is typical of the Thar Desert. It has an undulating
relief with areas of higher ground consisting of elongate and parabolic sand dunes,
running parallel to the prevailing northeasterly winds. A topographical map of the
Study Area is shown Figure 3-7.The dunes in the Study Area are at an average
elevation of 101 m above mean sea level (amsl). Dunes are interspersed with areas
of very fiat plain being approximately 90 m amsl. There are no river courses close
to the Study Area, although there are small ephemeral channels that capture run—
off during and after large rainfall events. Significant temporary water bodies exist
along the southern margins of the Thar Desert, particularly in the Great Rann of
Kutch, approximately 30 km from the edge of the Study Area
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Figure 3-7 Topography
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3.7.3Air Quality

The air quality baseline specifically assesses the concentration of pollutants in the
ambient air without the Project. The Project is assumed to become operational in 3
to 4 years. Other developments, such as the Block Il and Block VI mines, are
planned around the Project and are also likely to affect air quality. Therefore, the
concentration of pollutants in the ambient air in, say, 2020 when the Project comes

in operation, is likely to be different from the concentration at present.
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The pollutants selected for evaluation, based on the expected emissions from the
planned operations and the level of risk to human health posed by these pollutants,
are as follows:

Sulfur dioxide (SO,)
Nitrogen dioxide (NO,)
Particulate matter (PMo and PM, 5)

Measured Baseline

The measured air quality baseline was developed using both primary and
secondary data on ambient air quality in the Project area Table 3-4 shows the
Combined Baseline results

Table 3-4: Combined Baseline Results (uglms)

The following conclusions were drawn:

Pollutant| Averaging @ Measured | Modeled | Combined SEQS IFC EHS
Period Baseline Baseline Baseline limits
SO, 24-hour (98" 7 22 30 120 125
percentile)
Annual (Max) 6 80
NO, 24-hour (98" 3 15 18 80
percentile)
Annual (Max) 4 7 40 40
PM;o 24-hour (98" 140 307 150 150
percentile)
Annual (Max) 56 120 70
PM;s 24-hour (98" 30 30 ; 60 75 75
percentile)
Annual (Max) s I o 35

The 24-hour and annual concentrations of SO, and NO, complies with both
SEQS and IFC EHS limits.
The 24-hour PM,y; concentrations exceed both SEQS and IFC EHS at 28%
of the area (195 km? out of total area of 700 km?).
The annual PMy concentrations exceed the limits in the entire area as the
measured baseline conditions exceed the standard. It must be noted that the
measured baseline is established based on 18 measurements each at 24
hour and not the annual average.
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The modelled annual PM4, concentrations due to the developments are not
a significant cause for exceedance. The background levels of PM;q are high

due to naturally dusty desert environment.

The 24-hour PM2 5 concentration complies with both SEQS and IFC EHS
limits. The annual concentration complies with SEQS but exceeds IFC EHS
limits. The modelled 24-hour and annual concentrations complies with the
standards. When added to the modelled baseline elevated PM; 5 levels
exceed the annual IFC EHS limits as shaded in

Table 3-4
3.7.4Sound Levels

The desert background is very quiet and approximately 10 dBA below SEQS for
both day and night time. Observed noise sources included passing livestock herds,
braying donkeys, and birds.

Villages have slightly higher noise levels due to the limited village activities. These
include a few vehicles that pass through the villages, livestock, and human
activities.

Villages near major roads record the highest noise levels. This is because of the
road traffic, which includes a large fraction of trucks, jeeps and busses. Moreover,
villages near roads often have shops where passengers stop to rest. This has
resulted in the exceedance of the night time SEQS.

Measurement Results and Analysis

A summary of the results and SEQS for noise are provided in Error! Reference
source not found.3-5. Reported results include:

Log isthe sound level exceeded 90% of the time. The Ly is representative of
the background sound level.

L1 is the sound level that is only exceeded 10% of the time (higher than Lgo).
Leq is the average of the total sound level in decibels.

Reported sound levels are on the A scale, which covers the full audible range and
is relatable to human hearing.
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Table 3-5: Summary of Sound Levels during the Survey and from Literature

Point Description 24 hour (dBA) Daytime Nighttime
Averages (dBA) | Averages (dBA)
LQO 5 L10 E Leq Leq Leq

Current Study

N1 Village (Bitra) 31.8 52.4 51 51.8

N2 Background, no 35.8 46.8 45 46.2 43.0
human presence ;

N3 Background, no 29.0 . 411 40 41.9 34.2
human presence

N4 Road + Village 36.0 50.2 50 49.8

Literature

TCON1 | Village 316 | 442 46.8 48.6 411

TCON2  Village | 258 | 445 439 45.5 38.6

TCON4 Village + Road 340 555 52.4 53.7

SEQS i 55.0 45.0

3.8 Fuels

3.8.1Fuel Supply

CFB technology as already discussed being flexible in terms of fuel quality, the
power plant can rely on adjacent mine for backup fuel since there are vast coal
reserves in the Thar coal field. Moreover, Indonesian coal can also be used as a
backup option for the plant operations in the initial years of operations when other
parts of the mine are not developed. Adequate fuel for operation of the mobile plant
and site vehicles will need to be procured in large quantities through long term fuel
procurement contracts.

Definition of the fuels

Main fuel: Lignite from Thar i field
Fuel Option: Lignite from Indonesia
Ignition Fuel / Start-up fuel: Light Fuel Qil

3.8.2Fuel Handling System

The fuel handling system to be used will be trucks which carry lignite from mine
to power plant for a distance of 5KM approx. since it is the most feasible and
economical option. The trucks will unload lignite at the unloading station which
has a capacity of about 1000 t/h which is sufficient for the 330MW unit and
balancing out the inconsistency of road delivery. There is also an option of
conveyor belt from mine to plant site but that can be used later in regutar
operations and truck transport will then be a backup option. There will be a need
for an enclosed stockyard with a stacker lift and lowerable boom and bridge type
scraper reclaimer.
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It guaranteed a continuous fuel supply and the best blending quality. Figure 3-8
shows Fuel Handling System

Figure 3-8: Fuel Handling System

3.8.3Alternative Coal Fuel

Preliminary assessment carried out to identify key issues associated with reliable
supply of suitable lignite for the power plant as follows:

» Available worldwide reserves of lignite with a calorific value in the range of
2600 to 3000 Kcal/Kg,

¢ |dentification of sources of suitable coal,

» Supply agreements from different countries,

s International long term coal supply agreement terms and conditions and
pricing mechanisms,

¢ Analysis of pricing against calorific value, sulphur content, ash content and
other parameters,

¢ Shipping contracts.

Indonesia and other few countries were considered as the most likely lignite
exporting countries to Pakistan, keeping in view the overall fuel cost. The report
concludes therefore that the most likely source of imported fuel would be from
Indonesia.

Being in a captive market the size of power plant must match with the output of the
mine in order to use the coal as early and efficiently as possible and minimize the
initial development cost. Indonesian coal has been identified as a potential backup
for thar coal due to its lower calorific value in case the mine development schedule
is delayed.
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The distance from Port Qasim to Thar Block Il is about 336 Km via Badin - Sujawal
Route. Figure 3-8 shows the direction & distance from Port Qasim to Thar Block ||

Figure 3-9: Distance from Port Qasim to Thar Block Il via Badin — Sujawal Route

The alternate coal has different specifications and for that the plant has to be
flexible enough to handle the different types of fuel. On average the lump size of
coal will be from zero to 300 mm for transport and preparation inside the power
station. The alternate fuel will be transported using trucks with a loading capacity in
the range of 25-35 tons. Moreover, the truck unloading devices and road transport
must also have capacity of 500 t/h for full load consumption of 1x 330 MW plant.

3.8.4Process flow

The power plant will be fed with lignite from the adjacent mine being operated by
SECMC. The mine initial capacity of 3.8 mt/a will serve EPTL 2x330 MW plant. The
mine capacity will be enhanced by 1.9 Mt/a to supply coal to TNPTL.

Overburden and lignite for initial capacity of 3.8mt/a mine will be mined by shovel
excavators with a capacity of 6.5m° andmining trucks with a capacity of 60 tons
each will carry the overburden to the dump and the lignite to the mouth of the mine.
The incremental capacity of 1.9mt/a will be mined by shovel excavators with a
capacity of 12 m® and mining trucks with a capacity of 100 tons. The mine has also
planned to build a stockyard to fili using mine trucks and have a capacity of around
120,000 tons of lignite.

The mine has placed semi-mobile crushers to break the coal into smaller pieces of
less than 300 mm but the fines should be as low as possible. The capacity of these
crushers is 1000 tons/ hour and a belt conveyor leads from each conveyor to the
coal stockyard. This stockyard is subdivided into stock areas with 5000 square
meters of area and 28,000 tons of capacity. Moreover, to keep the blending and
quality of the coal uniform, the stacker fills every stock area by Windrow method.
The stockyard will initially be located near the power station and later on it will
follow the mining progress. The stockyard will be connected with power station
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using belt conveyors or mining trucks however conveyors are a more efficient
solution.
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4. POWER STATION CONCEPT
4.1 Design and Operating Philosophy

4.1.1General

The generating plant to be installed at Thar Block-Il will represent approximately
1.5% of the current generation capability in Pakistan. As the power station is to run
on Thar lignite it is less flexible from an operational perspective than other
technologies such as OCGT and CCGT power stations. It is therefore intended for
the plant to operate at base load with a minimum availability of 85%.

It is therefore recommended that the Technical Specification or Request for
Proposal is written on the basis that the plant is designed to operate at base load.

The following requirements should be included as part of a Technical
Specification or RFP such that any plant offered has a high degree of
flexibility, reliability and availability without adversely affecting the mechanical
integrity or life of any component within the plant.

4.1.20perating Regime

Coal fired plants are only capable of operating down to loads of 40% beyond which
they would have flame stability issues. To maximise operational flexibility the unit
turn down range should be 100% down to 40% TMCR. In addition the plant should
be capable of house load and base load operation to meet the requirements of the
PPA which will require the unit to operate purely on DFO for periods of up to 7 days
per annum. In order to correctly design the plant, the number of starts should be
defined.

The operating regime for the plant should be established and the respective details
incorporated into the specification before placing the EPC Contract

When considering that the plant will need to be designed for base load operation
with occasional the following start up times should be achieved as a minimum;

Type of start Time to full load (minutes)
Cold 480

Warm 300

Hot 120 and more
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4.1.30ther Salient Design Features
Concept of Design

The final target is to build a standard power generation system which is reliable and
proven on lignite combustion as well as state of the art in relation to availability,
efficiency and environment-friendliness.

It is very important to meet the given fast track realization criteria. The plant should
be designed and manufactured on basis of market proven compenents from brand
manufacturers with long-term experiences and revisable references.

The power plant must meet the availability criteria of > 7500 h/a.

Main features of the power plant

¢ Power plant efficiency should be greater than or equal to 37%

¢ Power plant cooling system should be using LBOD water or mine waste
water

Emissions must be under the SEQS and NEQS specified limits.
Fuel will be Thar lignite with Indonesian coal as a backup option
Commercial operations date planned to be December 2019,

Plant availability should be greater than 85%

National grid to provide 500kV back start ability

Operation control system for aging and length of life control

Type of contract should be EPC turnkey

Plant should be suited to desert conditions

Plant should be suited to given cooling media conditions

Plant must have necessary flexibilities and redundancies for future
expansion and fluent operations

o Computerized documentation and maintenance system

4.1.4Plant Design Life

As per Owner requirements and in keeping with a project of this nature the plant
should be designed for a life of at least 30 years. All calculations have assumed
this design life as part of the feasibility study.

4.1.58ite related auxiliary systems outside power plant batterylimit

The power plant needs to build up sufficient redundancies to keep the guaranteed
availability of plant in case of failure of system or tripping leading to a partial or
complete shutdown. The redundancies need to be built in three major areas:

o General

¢ Fuel Supply Handling

e Lignite Supply

The plant needs guaranteed fuel supply for continucus operations. The trucks will
be responsible for fuel supply from mine to power plant while the fuel takeover of
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each truck load will be at the weighing bridge of the power plant after the monitoring
and registration of each truck load with the subsequent dumping of the lignite in the
truck receiving hopper. The mine storage area has a capacity of around three
weeks of coal while additionally there can be a storage at the power plant of around
3-4 days. For environmental purposes and keeping emissions under control the
power plant has to be in a closed building and also reducing the amount of water
spraying.

In the plant arrangements of the 1x 330 MW CFB and the sub-sequent following 1 x
330 MW PC plant two separately operate able power plant lignite storage areas are
foreseen. The modules of the material handling systems should give the chance to
be compatible to each other to achieve highest synergies in O&M and a possible
redundancy effect. The monitoring of hot spots from possible lignite self-ignition
processes and the adequate extinguishment is one of the important fire fighting
aspects. An adequate explosion proof concept with the related primarily measures
in all areas of the material handling zone where lignite dust can occur has to be
considered intensively. In the unlikely case that imported lignite from Indonesia has
to be procured the material handiing system within its interface points has to
guarantee full function ability with that fuel as weil. The different delivery volumes
through natural oscillation of fuel parameters as well as part and peak load
situations have to be considered in the design.

4.1.6Material Handling 1x 330 MW CFB Plant /1 x 330 MW PC Plant

The scope of concept covers all necessary processing, conveying and storage
steps from mine lignite takeover to the head of conveyor point at the lignite service
bunkers.

4.1.7Boiler

The boiler is the most important component which must be designed in a way that
the calculable oscillation in lignite fuel quality over 30 years lifetime will be
considered.

No availability decrease should occur through abnormal fouling, slagging, corrosion,
dusting, wear etc. All related investigations in fuel analysis for the long-term
suitability in the related boiler and combustion process to achieve the guaranteed
performance parameters has to be carried out and verified by the boiler vendor.
Especially for all constituents/elements that will have a negative impact to the boiler
process and its performance or availability. All necessary technical mitigations to
control the calculable fuel quality oscillation and its impacts to the boiler operation
have to be implemented in the boiler design. The co-firing of biomass or other
lignite fuel substitutes is not foreseen, yet. In case of CFB technology the design
has to consider the qualities of the long-term procure able sand and limestone
qualities from the local market and be reconfirmed to the client. All related sand and
limestone quality assessments for further use has to be carried out by the vendor.

31 June2016
FSR-16-TNPTL




330MW Lignite Fired Power Plant
Feasibility Study Report

The boiler will work in base load operation mainly the related flexibility is given in
the functional specification. The auxiliary steam production should be sufficient for
the start-up of a second same sized boiler.

The boiler should be covered in a way that the high availability criteria can be
fulfilled under the given desert conditions including extreme weather situations like
sand & thunder storms and monsoon rain.

4.1.8Auxiliary Boiler

The auxiliary boiler has to be designed for the given auxiliary fuel. The boiler has to
be designed in a way that enough auxiliary steam will be produced for the start-up
of one CFB boiler.

4.1.9 Ash / Residue removal Systems
1 x 330 MW PC Wet Ash Handling System (separate)
1 x 330 MW PC Fly Ash (see Flue Gas Cleaning) (separate)

1 x 330 MW PC Fly Ash / Wet Ash / Gypsum Handling mutual system together with
unsalable gypsum stakes.

4.1.10 Flue Gas Cleaning

Flue gas cleaning requirements will be based on the Pakistani emission laws and
regulations for lignite power plants or given comparable power plant laws and
regulations. The flue gas system consists in minimum out of the sub-sequent
mentioned units. The flue gas cleaning units should be have ability to incorporate
future capacity additions or upgrades with regards to space and/or process
interfaces of the power plant process. Moreover, flue gas cleaning will produce sell
able materials which could be used in civil construction (PF bottom ash) or
lightweight buiiding boards (gypsum) or for cement industry (Fly Ash). The recycling
processes are well known and the local standard qualities for further use of the
materials have to be achievable.

4.1.11 Electrical Systems

The electrical engineering of the plant encompasses:
4.1.12 Generator

The generator system includes amongst others:

» Generator incl. exciting facility

+ Auxiliary facilities for generator cooling
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+ Steering-, control-, operation-, monitoring- and protection systems including all
related indicators, sensors, data transformers and -amplifiers including all adequate
cablings

+ Signalizing- and remote control facilities

* Synchronization facilities

+ Generator specific auxiliary power supply

+ H2-/CO2 exhaust stack

» Generator-power switch

« Emergency Power System

+ Earthing and Lightning Protection Systems
+ Decentralized electrical sub-distribution

+ Auxiliary Power Supply System

+ Energy Evacuation System from Generator to Grid Portal
+ Switch Yard Control System

+ Start- and Shut down programs:

4.1.13 Civil Engineering

The vendor is responsible for all the structural and construction services of the
power island while other structures and buildings of plant necessary for final
architectural design have to be listed, offered optional and will be beyond its scope.
The plant must be able to be operated, maintained or repaired under all calculable
weather conditions. The complete seismic design to meet the relevant Pakistani
laws and regulations of the determined seismic zone is under responsibility of the
contractor.

Guidelines for industrial power plant buildings, relevant laws along with Health &
Safety and environmental requirements must be met by all buildings and structures.
The following civil engineering items to achieve a complete and under all calculable
conditions operatable power plant and where the staff can work in a safe and long
term healthy way have to be encompassed in vendor's responsibility:

» Ground / Subsoil

+ Foundations

+ Building sub-/superstructure / supporting formworks
« Quter walls /Claddings

+ Roofs/Shelters/\Wind & Creeping sand barriers

+ Storm water & Flooding Protection
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* Coating / Coloring / Signage
+ HVAC

» All facilities for plant safety & protection (e.g. Gates / Fences / Firefighting / Air
traffic warning lights etc.)

+ All facilities for the staff care (e.g. ambulance/rest rooms /canteens etc.)
+ Allroad traffic and infrastructural facilities

» All workshop and storage facilities

» Architectural finish of the plant including Planting and Gardening
4.1.14 Standards

The Standards that are applicable to the project for the design, manufacture,
testing, commissioning and manufacture of the works as per Owner instruction are
to be Internationally accepted Standards such as, National or other design
standards or codes of practice that are acceptable to the Owner. International
standards are defined as those standards such as BS, IEC, 1SO, ANSI/ASME, API,
NFPA, JIS, TRD, DIN and EN which are in common use throughout the world for
this type of application.

4.2 Control and operating philosophy
4.2 1Introduction

The power plant control system should be capable of automatically regulating the
unit's electrical output according to a pre-determined load set-point and responding
to external demands to any change in load without the need for intervention by the
operator.

4.2 2Fixed/constant and variable pressure operation
Fixed/constant pressure operation

Fixed/constant pressure (throttling) control involves the simultaneous operation of
all turbine main steam control valves. This mode of operation is sometimes known
as full arc admission with some turbine designs as steam is admitted to all portions
of the control stage. In this mode of cperation, the main steam pressure is typically
held constant at rated conditions and the main steam control valves are opened by
the same amount. As the valves are opened the steam turbine output gradually
increases and full turbine load is achieved when the valves are wide open.

Fixed pressure control minimises the mechanical loading on the steam turbine
control stage as a function of reduced pressure to the stage and the equal ioading
on all stage sections.

At part load conditions fixed pressure control is the least efficient of all control
modes as the throttling process reduces the useful energy available in the steam

expansion process.
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Variable pressure operation

Variable pressure operation is where the steam flow to the turbine is regulated by
allowing the steam generator (boiler) pressure to vary along a pre-determined curve
whilst the main turbine steam control valves are maintained in a fixed position,
typically at or near the 100% MCR valve position.

The steam flow to the steam turbine is controlled by the pressure of the steam from
the steam generator by controlling the firing rate.

The main advantage of variable pressure control is that the steam turbine first stage
temperature remains fairly constant over the load range resulting in shortened start
up times and increased steam turbine rotor life.

The main disadvantage of variable pressure operation is that it has poorer
thermodynamic performance and limited load response capability. The main steam
pressure in this mode of operation has the result of more energy being available
than if operating in the fixed pressure mode. The response time however, is limited
by the steam generator firing rate which in turn, controls the main steam pressure.
In the fixed pressure mode of operation, the steam turbine load can be regulated
more rapidly by modulating the main steam control valves and utilising the pressure
and thermal energy stored in the steam generator.

A further modification to the control philosophy which should be considered, is the
adoption of Co-ordinated Control Mode. This incorporates, within the control loop, a
modified version of the steam turbine generator MW set-point to directly adjust the
boiler firing (i.e. a feed-forward control term) in parallel with regulation of the steam
turbine generator output. The result is to improve the response of the overall steam
cycle to variations in load.

Operating philosophy

If the selected power station technology were to be sub critical, during normal
operation, the plant would be capable of constant pressure operation to enable fast
response to load changes and would need to be compliant with the Pakistan Grid
Code with the capability of responding togrid frequency deviations.

The Unit should also be capable of sliding pressure or modified sliding pressure
operation which would help to minimise efficiency and throttling losses. This is only
relevant at part load operation which may not be how the units are initially intended
to operate, however the ability to operating in sliding pressure mode would be
beneficial if the normal operational mode changes from base load in the future.

If the selected power station technology is super critical the main mode of operation
would be sliding pressure operation as during normal supercritical operation the
control of the plant will be maintained by continuous and accurate balancing of feed
water and main stream fiow via the boiler feed pumps and by adjusting the firing
rate of the boiler.
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Regardless of the technology selected, a fully automatic control system should be
provided, designed to ensure the safe and efficient control and monitoring of the
plant at all times and with the requirement for minimum intervention by the operator
under all conditions. The resulting control loops should be responsive to the varying
demands of the transmission system to which it is connected in accordance with the
Pakistan Grid Code requirements. All facilities should be incorporated in the control
system design to allow remote operation and supervision of the plant from a central
point (the Central Control Room or CCR). This is considered a prerequisite for all
normal operations of the plant due to the complexity and need for the operators to
have access to ail relevant measurements and alarm data, enabling them to
properly coordinate their decisions and actions. The CCR should be continuously
manned on a 24-hour basis.

The CCR is the focal point for management and supervision of actions arising from
emergencies and incidents requiring first aid and/or fire control response and
therefore houses the security control console.

It is considered that only operations that are expected to be performed locally to the
plant relate to post maintenance normalisation, such as de-isolation of pumps and
the filling and venting of systems and the testing and charging of chemical dosing
tanks.

It is anticipated that in addition to the CCR there would also be a requirement to
provide limited local control and/or menitoring facilities for specific plant areas

typically;
a) HV substation/switchyard — Control and monitoring will be from the CCR.

Local control and monitoring would not be required although a local metering
room, situated close to the switchyard, would be provided.

b) Coal Handling Plant - A Separate Local Control Room shall be provided in
the coal unloading and storage area to allow operator control and menitoring
of the unloading procedure and to supplement the monitoring facilities at the
CCR. Local control panels for each stacker/reclaimed and the unloading
station shall also be provided.

c) Water treatment plant — A small control room would be provided local to the
WTP to allow commissioning and testing of the plant etc. Monitoring of the
WTP would be from the CCR with the local control room normally
unmanned.

d) Emergency diesel generator — A local control panel would be provided to
operate and test the operation of the EDG. Normal operation and monitoring
wouid be from the CCR however.

e) CW pump house — A local control panel would be provided to allow testing of
the plant.
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f) Compressed air plant - It is usual for compressors, dryers etc. to be supplied
with the manufacturer's standard control and monitoring package. Local
monitoring and control would be available at the local panel provided with
remote monitoring of a limited number of parameters and alarms at the CCR.

Local control room facilities can provide a mode of operation under special
circumstances in order to sustain plant operations. Where provided, close
supervision and a “permit-to-operate” system, together with safety interlocks, would
be required to prevent spurious or unsafe operation of the plant occurring.

4.3 Selection of emissions control
4.3.1Aqueous emissions

All aqueous discharges are to comply with the requirements of NEQS as detailed in
Section 3.7.

The following aqueous discharges can be expected at the power station;

h) Water treatment plant (pre-treatment and boiler make up water).
i) Condensate polishing plant.

1) Plant drainage system and oily water drains.

k) Air heater and boiler wash/chemical cleaning

l) Sanitary drainage system.

m) FGD plant.

n) Cooling tower blow down.
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5. PLANT CONFIGURATION
5.1 Major Systems

It is proposed to develop a 330 MW power plant utilizing circulating fluidized bed
(CFB) boiler technology and sub-critical steam parameters. The major systems of
the proposed plant include:

¢ Coal handling and processing system

o CFB boiler

e Steam turbine and condenser

o Electrical power generator and power export system
¢ Cooling water system

¢ Ash handling system

¢ Utilities and waste management system.

330 MW gross power unit will be installed at the Thar Block Il, basic design
parameters for which are listed below:

Capacity: 1 x 330 MW gross
Power technology: Sub Critical Circulating Fluidized bed Boiler
Steam conditions: Main steam 175 bar at 541 °C Single reheat steam

36 bar at 541 °C

Plant efficiency LHV: 37%

Fuel: Lignite from Thar Block I

Circulating water cooling: Mechanical / Natural draft cooling tower

Emission control: ESP efficiency > 99.9% De-SOx efficiency > 90 %

5.2 Power Generation Technology

Circulating fluidized bed (CFB) technology uses a gas/solids fluidized bed operating
with an actual gas velocity, which, in combination with the particle size distribution
of the solids, generates an expanded phase fluidized bed regime in the major
portions of the Furnace. The solids concentration in the furnace decreases
continuously from the bottom to top rather than having a sudden change in density
as is typical for a dense phase bed. The solids are continuously entrained with the
flue-gas from the top of the furnace and the major portion of these solids is
separated from the gas by the cyclone separator. The separated solids are recycled
to the furnace via return ducts and a pressure seal. The CFB boiler therefore at
least consists of the furnace, the separator, the return pipes and the pressure seal.
The CFB reactor is used for homogeneous and/or heterogeneous, physical and/or
chemical reactions all of which may be endothermic or exothermic. This allows the
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extraction of surplus heat by cooling surfaces, which form part of the furnace
envelope and/or are located in the furnace and/or in a boiler bank.

5.3 Steam Turbine and Auxiliaries

The main steam turbine will be a single reheat condensing, tandem-compound,
3,000 rpm, for operation with inlet main steam conditions of 167 bar, 538 oC. It will
have eight stages for feed water heating: four low pressure, a deaerating, and three
high pressure feed water heaters.

The steam turbine will be nominally rated at 330 MW gross output at 6.9 kPa back
pressure (at design condition) with major design parameters as following:

A turbine bypass steam path, with spray water and pressure reducing valves, will
be provided to dump steam into the condenser in case of an emergency turbine trip.
Additional major steam turbine auxiliary systems will include a lubrication oil
system, gland seal system, rotor turning gear, control and protective valve system,
and supervisory and control instrumentation.

5.4 Condenser and Condensate System

The surface condenser will receive exhaust steam from the low pressure turbines
and condense it into liquid for reuse in the cycle. Water-cooled surface condenser is
the dominant technology used in modern large central power stations. The surface
condenser will be maintained at a back pressure of around 6.9 kPa and will serve
the following functions:

¢ Provide low back pressure at the turbine exhaust to maximize the unit's
thermal efficiency.

» Conserve the high purity water (condensate) for reuse in the boiler-turbine
cycle to minimize water treatment costs for makeup water.

¢ Receive and condense the exhaust steam from the boiler feed pump turbine
drives.

e Serve as a collection point for all condensate drains, steam vents and
dumps.

« Serve as a heat sink for the turbine by-pass steam during startup, shutdown
and emergency unit trip.
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5.5 Generator and Electrical System

The electric generator will be a totally enclosed, three-phase, 3,000 rpm,
synchronous machine with hydrogen-cooled rotor. The cooling medium for the
conductor-cooled stator windings will be either hydrogen or water. The main
characteristics of the electric generator will be:

Rated output: 330 MW, 375 MVA
Power factor: 0.8

Terminal bushings: Neutral connect
Short circuit ratio: 0.55

Winding insulation: Class F

Efficiency: 99% or higher.

The generator will be suitable for operation in parallel with other electric generating
equipment. The housing will be fabricated to withstand the pressure generated by
an explosion of a mixture of hydrogen and air within the housing. All leads,
including power, control and instrumentation will be brought out of the casing
through gastight seals.

5.6 Emissions Control

5.6.1Flue Gas Treatment System
Electrostatic Precipitators

The steam generator will be equipped with a dry electrostatic precipitator (ESP).
The purpose of the ESP will be to minimize loading of particulates (fly ash and
unburned carbon), primarily in order to meet product quality requirements of
saleable gypsum as well as to meet the stack emission limits for particulates.

The ESP may be rigid electrode or rigid frame design. . The ESPs will be designed
to have an efficiency of not less than 99.9% and will limit the outlet flue gas
particulate loading to below 50 ppm at all loads when burning design coal.

The ESP will have multiple, independently powered electrical sections. The
electrical sections will be arranged in at least two 50% independent load groups,
such that a loss of power supply to one load group will not affect the performance
capability of the electrical section served by the other load group.

The ESP will be a self-supporting structure designed for outdoor installation. It will
be able to withstand all external forces simultaneously with all internal forces
created due to pressure, dust loading, operating temperatures and the dynamic
loading imposed by vibrators and rappers. Airtight expansion joints will be provided
to accommodate the thermal expansion of the breaching and casing. The roof will
be designed to support maintenance personnel and tools in addition to all other
external loads. The roof will be pitched for drainage and provided with suitable
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gutter and roof drain piping terminating at grade level. The casing wall will have a
minimum thickness of 6 mm. The ESPs will be designed with 10% extra plate
collection area. All metal parts of the collector subject to abrasion and wear will
have a 3 mm corrosion allowance, except for discharge and collecting electrodes.

A rapping system will be provided for cleaning electrodes and collecting plates. It
will be capable of 50g acceleration normal to the most remote section of the
plates.Rapping frequency and intensity will be adjustable to provide for variation in
steam generator operating conditions. The rapping system will operate
automatically, and will be such that flue gas puffs and fluctuations in the electrical
load are minimized. Rapper controls will bereadily adjustable for intensity and
frequency, and will be independently adjustable for each electrical field. All
electrical parts will be outside of the gas stream.

Collecting plates will be at least 1.2 mm in thickness. Collecting electrode design
will be such that the electrodes remain straight and free from warping after
extended periods of operation. The entire precipitator will be insulated and lagged.
Insulation will be asbestos free.

Sulfur Dioxide Control

SO; control will be provided by the injection of limestone in the CFB Boiler and
converting sulfur to gypsum (calcium sulfate). The efficiency of the system will be
more than 90%.

Nitroge Oxide Control
NOX control will be provided by using low NOX burners.
5.7 Disposal of Ashes/Combustion & FGD Residues

The CFB Boiler process will produce a combustion residue mixture of sand / bottom
ash /fly ash /dry gypsum / free limestone etc. In case of future emission aggravation
wet gypsum from a spray absorption unit could occur as well.

A possible disposal process will start with the mixture and wetting (by RO brine
water) of the residue fractions. The wetted residues will be transported by truck to
the overburden dump yard of the mine for further disposal. In future the residues
could be dumped in the dead zones of the mine as well.

All related parts of the ash disposal system within the power plant boundary has to
be installed and managed in a way that it will meet all given legal regulations. The
vendor has to verify that within all residue preparation processes where water is
getting in contact with the residues no curing processes occur in a way that the
operate ability of the related or sub-sequent related equipment is not reduced or
blocked.
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5.7.10ther options for residues utilisation

Fly and bottom ash, being a coal combustion residue, shows a wide variation in its
physical, chemical and mineralogical properties depending on the nature of the
parent coal, conditions of combustion, type of emission control devices, storage and
handling methods. Fly ash in particular has a low bulk density with high surface
area and light texture which requires large areas for its storage unless it is collected
and disposed of immediately from the site. Whilst it is proposed that space is
allocated at the site for storage of this by-product, the preference is for off-site
disposal. For this to be effective, the aim should be to establish a commercial
arrangement for the usage of the by-product

Furnace waste from hard coal fired boilers may be widely used in a number of
industries, including, but not limited to the following:

[V

Use as active additive to cement,

Production of concrete and other construction materials,
Production of lightweight aggregates,

Non cement based adhesives,

Road construction,

Farming and gardening,

Production of self-hardening backfill for mining industry,
Cther,

o

Ja >0 o0 o0
T e R R

Historically, because of the small number of coal-fired power stations in Pakistan, a
commercial industry for the use of the ash by-products has been very small.
However, with the current plan being promoted by the Government of Pakistan to
increase the number of coal-fired power plants throughout the country, the
production of fly ash is expected to increase significantly. Unless avenues of fly ash
consumption are established, it will become difficult to manage the storage of these
large amounts potentially leading to them becoming a hazard to the environment. It
is anticipated therefore that the availability and usage of fly ash and other by-
products to produce saleable commodities such as cement etc. will increase and
become commercially attractive industries. Consequently, it is recommended that
various areas of usage are investigated in order to minimise the associated costs of
loading, transport, off-loading and disposal of the materials in question.

Whilst some or all of the industries listed above should be investigated, it is
expected that the cement manufacturing industry is likely to be the most important
sector in the utilization of fly ash owing to its pozzolanic properties as a
replacement for some of the Portland cement contents of concrete. The following
Table 5-1 provides information about the installed production capacity of cement in
Pakistan up until August 2015.
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Table 5-1: installed production capacity of cement in Pakistan up until August 2015

Name Of Unit Operational Capacity (tonnes/annum)
Clinker Cement

1 [Askari Cement Limited - Wah 1,050,000 1,102,500
2 |Al-Abbas Cement Limited - Nooriabad, Dadu 900,000 945,000
3 |Askari Cement - Nizampur 1,500,000 1,575,000
4 Attock Cement Pakistan - Hub Chowki, Lasbela 1,710,000 1,795,500
5 [Bestway Cement Limited - Hattar 1,170,000 1,228,500
6 |Bestway Cement Limited - Chakwal 3,428,571 3,600,000
7 _Bestway - Mustehkum Cement Limited - Hattar 1,035,000 1,086,750
8 |Cherat Cement Company Limited-Nowshera 1,050,000 1,102,500
¢ |Dandot Cement Limited - Jehlum 480,000 504,000
10 |Dewan Hattar Cement Limited - Hattar 1,080,000 1,134,000
11 |Dewan Hattar Cement Limited - Dhabeji 1,680,000 1,764,000
12 |D.G.Khan Cement Limited - D.G.Khan 2,010,000 2,110,500
13 |ID.G.Khan Cement Limited - Chakwal 2,010,000 2,110,500
14 Fauji Cement Company Limited - Fateh Jang 3,270,000 3,433,500
15 [Fecto Cement Limited - Sangjani 780,000 §19,000
16 |Flying Cement Limited - Lilla 1,140,000 1,197,000
17 |GharibWal Cement Limited - Jehlum 2,010,000 2,110,500
18 |[Kohat Cement Company Limited - Kohat 2,550,000 2,677,500
19 |Lafarge Pakistan Cement Company Limited - Chakwal 1,950,000 2,047,500
20 |Lucky Cement Limited - Pezu 3,605,714 3,786,000
21 |Lucky Cement Limited - Indus Highway, Karachi 3,428,571 3,600,000
22 Maple Leaf Cement Factory Limited - Daudkhel 3,210,000 3,370,500
23 |Pioneer Cement Limited - Khushab 1,933,571 2,030,250
24 [Thatta Cement Limited - Thatta 465,000 488,250
otal 43,446,428 45,618,750

Some of the cement producing units listed in the table were contacted to establish
whether they were presently using fly ash in the production of cement in their units.
It was found that, with the exception of the Bestway Group, none of the other
organisations were making use of fly ash and they were using only 2% fly ash in
production of cement in their plants. The fly ash is presently being produced in
Joharabad and Khushab areas by some chemical plants and the output is used
entirely by the Bestway Group. As the substitution of fly ash in the production of
cement can be increased to 7%, the group has substantial capacity to consume
more fly ash if available at competitive price. At present, the price of fly ash in
international markets ranges from 30 to 60 US$ per tonne :depending on its quality.
It can therefore be concluded that the entire quantity of fly ash likely to be produced
by the power plant could be utilised by the Bestway Group and other potential
users.

In addition, gypsum is commonly used to manufacture plasterboard, plasterwork
etc. The commercial market for the use of this material is less developed than that

*KAPCO Feasibility.
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for fly ash although if it became more readily available and at a reasonable cost, the
speed and size of the development of the market could be significant.

It is recommended that further investigation and research is undertaken to more
fully understand the commercial drivers for the usage of both ash and gypsum
products. Meanwhile, technical solutions have been identified within this report to
enable the reception of furnace waste by external parties in the future, to be utilised
as required once the waste utilisation market is more established/mature.

5.8 Electrical
5.8.1Interconnection Study

The proposed plant is going to be connected to the nearest grid facility of NTDC
which is Matiari 500 KV Converter Station.

Taking the location of Noval Power Plant in consideration, the most feasible
Interconnection scheme would be looping in-out one 500 KV circuit between Engro
Coal Fired Power Plant and Matiari Converter Station. The two breaker bays of
500kV at Thal Nova CFPP to connect with the 500kV circuits each from Engro
CFPP and Matiari-CS respectively will be required

In view of planned COD of the Thal Nova Power Plant in the Last quarter of 2019,
the base case of studies have been assumed as of January 2020 because
maximum power flow occurs on southern grid of NTDC due to concentration of
thermal power plants in the South. Therefore the above proposed interconnection
have been tested for steady state conditions through detailed load flow studies for
both peak and off-peak low water conditions of January 2020. The system
conditions of normal and N-1 contingency have been studied to meet the reliability
criteria of NEPRA Grid Code

Steady state analysis by load flow for peak and off-peak load of January 2020
reveals that proposed scheme is adequate to evacuate the maximum power of 330
MW of the Plant under normal as well as contingency conditions

Currently a high voltage 500kV/1200 MW double circuit long distance (235 KM)
transmission line is being setup for the 2x330 MW power for Engro Power. Since
the line can bear excess load, he plant once operation will be fully dependent on
the same double circuit transmission line. The fulfiment of grid stability criteria and
usability for commissioning of the new transmission line has to be verified in detail
through various simulations. The long transmission line with the huge generation
units at its end might pose a considerable challenge for grid stability.

5.8.2Plant electrical system
The following design data will be considered:
e Unit power output is 330MWgross / 300MWnet
¢ Unit power consumption is estimated to 30MWel/37 . 5MVA
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e The redundancy for the electrical auxiliary power supply follows the n-1
criteria. Main reason for the n-1 criteria is; single fault of equipment shall not
cause a trip of the whoie power plant. Certain redundancy {(e.g. 2 x 100% / 3
x 50% / 4 x 33% / etc.) will be specified in later design stage to fulfill the n-1
criteria as well as to secure the functionality of critical/essential systems.

The power train includes all components and their auxiliary systems that are
necessary to generate electrical power and feed it into the local grid connection
point. Also included are all systems that are necessary to feed the electrical
consumption of the balance of plant.

As a rule, the construction of electrical equipment must be conform to the
regulations of the relevant construction standards (e.g. IEC, EN (consuiltant
recommendation)), or equivalent). For the piant and its equipment a risk
assessment has to be performed and the results have to be fixed in a HAZOP study
and SIL classification in the detailed design phase. In addition the "THE GRID
CODE" (by The National Transmission and Dispatch Company Ltd.) shall be
fulfilled by the units. The commissioning of the 1x 330 MW unit in combination with
the commissioning of the new built high voltage transmission line needs to be
planned and prepared very carefully in advance.

5.9 Controls and instrumentation
5.9.1General concepts

The proposed control, instrumentation, data and voice communications systems,
site security, surveillance and access systems are described in the following
sections and cover the complete plant.

The main objectives of the control and instrumentation (C&!) systems are:

a) Allow the safe and efficient monitoring and control of the plant at all times
and under all conditions,

b) Provide a high level of integrated protection to ensure the plant does not
enter a condition or state of operation which is unsafe or could create a
hazard to personnel, the plant or the environment,

¢) Incorporate autonomous operation in order to minimise operator manning
levels and reduce the need for operator intervention in the running of the
piant,

d) Incorporate a high level of system availability and reliability,

e) Provide a high degree of system integration across the plant and allow
operator monitoring and control from a centralised location on the site,

f) Allow interconnection with external systems for load despatch activities,
management monitoring and reporting, plant and systems maintenance,

g) Short, medium and long term historical data storage for plant management,
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h) Integrate data and voice communications across the site with external areas
of the TNPTL business as well as national and international organisations
where required,

i) Provide security for the site by the implementation of systems to control and
record personnel access in and out of the site, detect unauthorised attempts
to breach the site boundaries and provide visual and audible monitoring of
the overall site from a centralised location.

5.9.2Distributed Control System (DCS)

The control system for a large, fossil-fuelled power plant is normally based on the
provision of a system of functionally and geographically distributed microprocessor-
based controllers. These are interconnected through a serial data network to allow
data acquisition and the exchange of data and commands between network nodes
or control points. The monitoring and control functions for the individual plant areas
are executed in software resident in the distributed controllers and through control
strategies located at supervisory computers or servers higher up within a
hierarchical structure — commonly referred to as a Distributed Control System
(DCS).

The DCS concept has been developed over many years and has been used
successfully in many power plants of different types world-wide. Whilst the concept
was conceived during the 1970s, it's use is currently still valid as the most suitable
concept for this application and its implementation has been continuously improved
and updated through the development of improved technology including more
powerful microprocessors, increased availability of data storage, improved
materials, display technologies and data communications. Further developments in
technology which are increasingly being applied to DCS include the use of wireless
communications, mobile interfaces and the use of web-based systems and servers.

It is proposed that in order to meet the above objectives, a DCS-based system is
implemented as the most appropriate for a project of this magnitude which is likely
to require the management of in excess of 60,000 plant signals (I/0). The modern
DCS has a number of distinct features particularly its flexibility of operation and its
availability to communicate directly with programmable logic controllers (PLCs)
used for the coal handling plant, water treatment plant etc. and third party, specialist
systems such as the steam turbine controller, furnace protection system etc.
Increasingly the most up to date generation of DCS incorporate networking of
various PLCs, stand-alone systems and servers through standardised data
networking specifications and protocols and web-based options.

Functional software resident in the DCS controllers and servers will be programmed
with algorithms designed for the integrated operation of the plant including
automatic sequencing of the process, closed and open loop control, alarm and
event handling etc. The exchange of control and monitoring data will take place

over the DCS communications network and will be supplemented by a separate,
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integrated protection system to ensure an unsafe condition cannot occur due to
instability in the process or incorrect operation of the plant.

The plant-wide data communications network will be designed for maximum
availability and reliability by the use of built-in redundancy of components. All
communications links will be duplicated and operate in hot-standby mode such that
an alternative route would automatically be implemented in the case of a fault. Fibre
optic cables would be implemented where appropriate to minimise interference in
areas where high electrical fields may be present whilst ensuring adequate
transmission speeds are achieved for potentiaily high data volumes. Internationally
accepted data transmission protocols, error detection and correction techniques
should be applied to avoid corruption of data.

The use of high quality, industrial grade components and the provision of
redundancy for control processors, data communications network and power
supplies, ensures a high level of availability and reliability can be achieved with a
DCS. The general concept applied should be that a single component failure of the
control and monitoring system shall not result in a tripping of the plant or a
reduction in its output.

The data available in the DCS will be further utilised in separate and interconnected
hardware using special software for historical data storage, plant performance
monitoring, condition monitoring of dynamic plant, predictive maintenance systems
etc,

5.9.30perator’s Facilities and Central Control Room (CCR)

Power plant status monitoring, starting and stopping of individual items of plant or
plant groups, adjustment of set points and load etc. will be available to the operator
at a Centralised Control Room (CCR) equipped with all necessary display, reporting
and control devices available at any time. Operator workstations (OWS)
supplemented by wall-mounted displays, printers, long term storage devices,
Engineer's Workstations (EWS) etc. will be provided for use by the operating and
maintenance staff for this purpose.

The CCR layout will be developed in accordance with the requirements of the plant
operator but is likely to include separate areas for the unit control desk, electrical
system workstation, supervisor's workstation etc. The equipment provided will
utilise the latest technology for the intended function and, combined with suitable
lighting, heating, air conditioning and furnishings etc. will ensure easy and efficient
use by the staff in order to minimise operator fatigue and incorrect or inadvertent
operator actions as a result.

5.9.4Boiler Control and Monitoring

Monitoring and control of the boiler plant and its auxiliaries will be performed
substantially by the DCS in accordance with the manufacturer's specified control

strategy, sequences and parameters. The exceptions to this will be the furnace
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flame safety system (FFSS),a stand-alone control and protection package designed
to operate in accordance with statutory requirements and guides (e.g. NFPA or
similar). Similarly, boiler steam pressure and temperature control may be
implemented within the boiler manufacturer's standard hardware controller package
due to the criticality of these control loops and sequence control. In all cases full
interfacing with the DCS should be provided to ensure integrated operation of the
complete plant and allow centralised access and monitoring by the operator from
the CCR.
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ELECTRICAL SINGLE LINE DIAGRAM
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Single Line Diagram as proposed by 330 MW Thal Nova Coal Fired Power Plant
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7. FINANCIAL ANALYSIS
7.1 Financial Report

The financial report will be part of the Bankable Feasibility Study (BFS) for the
development of a mine mouth power plant consisting of one unit with 330 MW
Circulated Fluidized Bed (CFB) boiler technology (Stage-I) operating at Block—II of
Thar Coal Fields, Pakistan. The financial model must be in a format that is
acceptable to international lenders and banks. The project has a guaranteed
Internal Rate of Return (IRR) of 20% in dollar terms which makes it profitable and
attractive for investors given the risks of the project. The project will be built and
operated under the Power Generation Policy 2015 which operates on a Build Own
Operate Transfer (BOOT) principle and provides Government of Pakistan
guaranteed attractive IRR along with tax concession and exemptions.

The

High sensitivities on the profitability exist for a deviation of Capex, of technical
availability of the plant and of construction schedule. A deviation of start of mine
operation i.e. the use of an alternative coal supply or a change of Thar coal price
scheme will have no influence on the probability as these risks are expected to be
covered by a pass through mechanism within the Power Purchase Agreement
(PPA).

With regard to a high portion of fixed costs (78%) split into fixed and variable portion
within the PPA is mandatory. To reduce the risk of underestimating it is important to
select appropriate cost indices for main cost items to cover the price escalation
from real to nominal tariff.

The feed-in tariff considers debt and the equity requirements of the investor. A
breakdown of the tariff is given for variable and fixed cost portions i.e. an Energy
Purchase Price (EPP) and a Capacity Purchase Price (CPP). Beside this
calculation a tariff reference based on a NEPRA concept is provided for benchmark
purposes. Finally, a sensitivity analysis for the IRR on Equity with a change of main
economic parameters is prepared.

7.2 Risk Analysis
7.2.1Risk Assessment Report-

The risk assessment of TNPTL is done by using standard methodology for thermal
power plants which identifies the major risks, the cause of those risks, what can be
the potential impact of those risks and how can these risks be addressed.

Major Risks:

The project risks identification includes all types of risks from risks affecting project
success which must be addressed i.e. prevented or mitigated.

A recommendation for mitigation measures is also given along with every listed risk.
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1-Coal price risk: Pass through for power producer subject to security package

2 -Economic outline data change: Pass through for power purchaser via
indexation mechanism

3 -Bankruptcy of contractors (construction phase): Develop risk based
contracting strategy, proper credit risk tracking and demand bank guarantees; EPC
contract: Capex with robust contingency mark-up.

4 - Bankruptcy of contractors & delay of payments by purchaser (operation
phase): Develop risk based contracting strategy; ensure guarantees for
compensation of delay of payment by purchaser; employ capable / reputable O&M
operator; employ strong owner's resident organization.

5 - Wrong partner selection: Proper partner selection with defined evaluation
criteria; upfront equity bank guarantees from equity partners at Financial Close.

6 - Greenfield risks and missing infrastructure: Early study for logistic concept,
monitoring. Adjust split of responsibility between comprehensive planer and PP
project; execute intensive monitoring and scheduling; secure of redundancies in
construction phase.

7 - Low price approach for power plant equipment: Provide quality management
and execution plan incl. milestones; engage experienced consultant; provide quality
assurance at place of manufacturing

i.e. ex works; prepare concept for reworks incl. consider location; ensure quality
concept as part of EPC contract; plan adequate design & take of allowance and
contingency within construction budget.

8 - No sufficient defined construction standards and performance data : Early
definition of minimum standards and performance for technical scope with high
Capex and O&M relevance; implement standards & performance in EPC contract
upfront signing contract; introduce adequate design allowance and contingency.

9 - High interdependence of complex projects: Provide superior study and
analyze interdependence of all projects (infrastructure, mine, PP) and risk analysis
of their interaction; secure central superior steering of alt interacting projects
sponsored by province Sindh or GoP.

10 - Impact of extreme weather on lay out and during construction: Study of
climate & weather impacts on construction phase; implement buffer time for delay
due to climate & weather impacts; adjusted seasonal working time and erection
plan and adequate H&Smeasures.

11 - Lack of qualified staff: Provide study for recruiting concept and execute early
start of recruiting; secure infrastructure management.

12 - Lack of decision making: Stakeholder management plan.

13 - Complex interfaces: Detailed interface engineering.
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14 - Change of policy and unforeseen political decisions: Stakeholder
management plan; Communicaticn plan; any event materially affecting the project
can be declared as change in law force majeure event under PPA/IA.

15 - Outstanding permits: Early contact to authorities; communication plan

16 - Self ignition and contamination of coal: Indoor coal storage area for power
plant, covered logistic system and specific coal operation & firefighting concept
("hot spot" detection); install wet coal system by sprinkler spraying system for
power plant and mine coal storage.

17 - Dependency from local coal mine: Select proven CFB boiler technology to
ensure high flexible use of fuel quality; proven schedule and technology for open
cast mine; contractual secondary back up fuel and logistics inclusive harbor facility
and transportation (trucks, street); implement sensitivity analysis in financial
analysis for timely use of Indonesian coal for first two years of operation

18 - Cooling water assumptions: Detailed water demand analysis with proven
prediction model; analysis of water availability and effect on the environment;
presume of LBOD delay and adequate mine water treatment facility and plan mine
water resource; introduce design allowance in Capex and Opex estimate for
additional cooling expenses.

19 - Grid connection: Initiate early study for grid connection for Thar PP; use
external expertise & second opinion of experienced operator; set realistic Capex
and Opex for grid facility, introduce adequate design allowance & contingency for
grid project (PP external)

20 - Electricity supply during erection phase: Study on layout for sufficient
power supply; set up adequate redundancy for power supply with diesel aggregates
during construction phase; introduce back up & redundancy equipment in
construction budget (Capex & Opex in advance).

21 - Effect of medias and hazards on plant & environment: Detailed analysis of
the medias and their effects on the plant and environment and consideration in
plant layout.

22 - Change of coal quality: Define band of coal quality (Base, Min, Max) for
relevant parameter (e.g. heating value, ash, alkali, ferric) within Fuel Purchase
Agreement; implement measures for fuel quality management including blending
and control; consider contractual counteractions within Fuel Purchase Agreement.

23 - Impact of extreme weather on plant operation: Specific analysis of effects in
the Thar desert by analyzing comparable industrial/power plant installations.

24 - No sufficient soil investigation: Early and detailed analysis of soil with
definition of requirements e.g. foundation for civil construction; introduce adequate
design allowance and contingency.
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Overall, the riskiness of the project has been significantly mitigated with the
Financial Close of Engro 2x330 MW power plant at Thar Block Il and all the
standard documents like Power Purchase Agreement, Coal Supply Agreement,
Implementation Agreement, Land Lease Agreement, Security documents, etc. are
already in place.
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8. PROJECT EXECUTION PLANNING
8.1 Project Execution Plan

Project Execution Plan is a comprehensive plan which includes the roles and
responsibilities of the whole project execution team. The plan will enlist all the
targets of the individuals and ways to achieve those targets. The document is
updated on a regular basis by the Project Manager (PM) or whoever is leading the
project. The PM will take into account all the factors like project background, HSE
principles, risks and risk mitigation methods, Project economics principles, changes
in master milestone plan etc. The Project execution plan includes the following key
functional areas along with others:

- Engineering - Procurement - HSE

- Construction - Commissioning - QA/QC

- Cost control - Document Control - Project Management
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As shown in the attached chart.
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a. Brief Introduction of applicant:
Thal Limited is a diversified national conglomerate engaged in the manufacture of
Engineering products (Karachi), Jute products (Muzaffargarh), Laminate sheets (Hub)
and Paper sacks {Hub & Gadoon). Apart from these key operational areas, Thal Limited's
subsidiaries include renowned entities like Makro-Habib Pakistan Limited, Pakistan
Industrial Aids (Private) Ltd, Noble Computer Services (Pvt) Limited and Thal Boshoku
Pakistan (Pvt.) Ltd.

Novatex was established in 1994 and since then it is the only PET Resin Bottle Grade
manufacturer in Pakistan, with the brand name of Gatronova. Novatex currently boasts
a capacity of 350,000 MT/Year which is around 2% of total global production. The
company also has a wholly owned subsidiary in North America for distribution and sales.

Descon is an integrated group with interests in Engineering, Power Solutions and
Chemicals. The group’s major company, Descon Engineering Limited is an integrated
engineering services and manufacturing company operating in Pakistan and the Middle
East, delivering client-specific solutions for projects related to Energy, Infrastructure and
Process industry. Descon provides solutions as EPCC (Engineering, Procurement,
Construction and Commissioning) services provider to a host of international clients.

ThalNova Power Thar {Private) Ltd. (TNPTL) plans to establish a 330 megawatt (MW)
Thar Lignite Coal-based Power Plant (the ‘Project’) in the Energy Park associated with
Block Il, Thar coalfields in Sindh. The Thar Coalfields are located in the Thar Desert in
Sindh Province of Pakistan. The coal resources of the Thar Coalfields are estimated at
175 billion tonnes of lignite coal. The Government of Sindh (GoS) has, to date, identified
13 “blocks” for development of coal mines, however, currently the exploration and
development work is being carried out in less than half of the blocks. An ‘Energy Park’ is
being developed within the limits of Block IIl. The Energy Park spreads over an area of
the about 2 km? 500 acres and is expected to contain six power plants, with a combined
power generation capacity of about 4,000 MW.

b. Salient Features of the facility:
TNPTL has planned to develop a 1 x 330 MW coal based power plant utilizing circulating
fluidized bed {CFB) boiler technology with sub-critical steam parameters. The proposed
Project will be located within the Energy Park, Block Il of Thar Coalfields in Tharparker
District in Sindh.

c. Proposed Investment:
The total cost of the project as per NEPRA Tariff determination rules dated January 20",
2015, for a 330MW power plant is USD 408.245 million which is subject to specific
indexation mechanisms. The project would be financed in a debt to equity ratio of
75:25. As shown in the attached Expression of Interest as per regulation 3(5)(d)(ii) (in
divider # 10) ICBC and HBL intend to arrange debt financing from international and local




banks respectively. The repayment period of the loan is 10 years, which is in line with
the requirements of NEPRA. The debt repayment will commence from the COD. Equity
would be raised by sponsors with their own funds.

d. Social & Environmental Impact of the proposed facility:

Social Impact:
The Project is likely to have following social impacts during and after its completion.

Employment:
A large number of job opportunities will be created thus giving a fair chance of

employment to the locals during construction and at operational stage

Living Standard / Quality of life:

The increased employment opportunity provided by the proposed project will definitely
have a positive effect on the daily life of the local population in terms of improved living
standard and quality of life.

Education:
New and better primary and secondary education institutions/facilities will be available
to the local population though CSR activities of the proposed project.

Health Facilities:
Basic health facility will be available to the local population though the CSR activities of
the Project

Communication/infra-structure:

The energy park planned by the government along with the development activity in
Thar region being conducted will facilitate the development of a better communication
network and overall infra-structure.

Environmental
The proposed project is likely to have following environmental impacts:

o Combustion takes place at relatively low temperatures when compared with
pulverized coal boilers (typically 800 °C - 900 °C). The staged combustion
combined with these temperatures results in an effective suppression of NOx-
formation.

e 502 control will be provided by the injection of limestone in the CFB Boiler and
converting sulfur to gypsum (calcium sulfate). The efficiency of the system will
be more than 90%.

¢ The steam generator will be equipped with a dry electrostatic precipitator (ESP).
The purpose of the ESP will be to minimize loading of particulates (fly ash and
unburned carbon). The ESPs will be designed to have an efficiency of not less




than 99.9% and will limit the outlet flue gas particulate loading to below 50 ppm
at all loads when burning design coal.
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1. LOCATION MAPS, SITE MAPS, LAND
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Land Details:

Land will be acquired in the designated power park area of Thar Block-Il. The power
plant will be based next to the existing EPTL power plant which has already achieved
Financial Close and is in construction phase. The land will be leased from SECMC for a
period of at least 30 years. The land size will be at least 115 acres or more in order to
cater to future expansions as per the feasibility study.




2. TECHNOLOGY, SIZE OF PLANT, NUMBER OF UNITS




General Information

Name of Company

ThalNova Thar Power (Pvt.) Limited.

Registered Business Office

Ground Floor G&T Tower, No. 18, Beaumont
Road, Civil lines-10 Karachi

Plant Location

The project site is located at Block-1l of Thar
coalfields. Thar Parker District, and eastern
part of Sindh Province, Pakistan. Thar block I
has total lignite reserves of 2 billion tons. Itis
20 KM from City of Islamkot, near villages of
Singharo-Bitra. The power project is located
at 5 Km from Thar Block-II Open cast mine,
near the village of Bitra.

iv. | Type of Generation Facility | Mine mouth lignite fired power generation
Plant Configuration
. Plant '5|ze installed 1x330 MW
capacity

ii. Type of technology Subcritical parameters
Number of Units/Size
iii. (MW) 1 330

. Circulating Fluidized Bed
. U . . . .
iv. nits Make/Model/Type & Boiler (CFB) Boiler, with subcritical

Year of Manufacture etc.

steam parameters

Sub Critical ,Two Cylinder,
Steam Tandem compound , double
Turbine exhaust ,one reheat,
condensing turbine

330 MW, an inner-cooled
generator with rotor and
stator core cooled by
hydrogen, and stator winding
cooled by water, horizontal
shaft, cylindrical rotor, 20 KV,

Generator




50Hz, 3-phase

Commissioning/
Commercial operation

Planned to be August, 2020

V. date of the generation
facility
Expected Useful Life of the
' Generathn Facility from 30 Years
vi. Commercial Operation/

Commissioning Date




3. FUEL: TYPE, IMPORTED/INDIGENOUS, SUPPLIER, LOGISTICS, PIPELINES ETC.




Fuel/ Raw Material Details

i Primary Fuel

Thar Block If Lignite

ii. Alternative Fuel

imported Indonesian coal

iii. Start-Up Fuel

HSD

Fuel Source for each of the
iv. | above (i.e.
Imported/indigenous)

The main fuel source is indigenous, produced
from Thar Block Il lignite mine, owned &
operated by Sindh Engro Coal Mining

company (SECMC)
Primary Fuel Alternative Start-Up Fuel
Y Fuel P
v :ﬁ:IabSouvzpller for each of SECMC / Thar Ifrrr;prx:])rted
Block I . PSO
lignite mine Indonesian
& Coal mines
Primary Fuel Alternative Start-Up Fuel
Fuel
Supply A f I d
U | cachof theabove | SECMC/ Thar | S
Block . PSO
lignite mine Indonesian
Coal mines
Primary Fuel Alternative Start-Up Fuel
Fuel
1,900,000 Required
.. No of Storage MT per capacity to
Vit Bunkers/Tanks/Open Yard | annum via be supplied A'me"' 175
. m” per
trucks from via trucks annum
adjacent from Karachi
mine port
Alternative
Pri Fuel Start-Up Fuel
viii Storage Capacity of each rimary rue Fuel art-Up Fue
" | Bunkers/Tanks/ Open Yard | Approx. Approx. 2x500m
195,000t 195,000t
. Alternative
Primary Fuel Fuel Start-Up Fuel
ix. Gross Storage
Approx. Approx. 2%500m?
360,000t 360,000t




4. EMISSION VALUES




Emission Values

. SOx (mg/Nm’) <850 <850 <850

i, NOx (mg/Nm?) <510 <510 <510

As provided by Environmental and Social Impact Assessment Study done by HaglerBailly.




5. COOLING WATER SOURCE: TUBE WELLS, SEA/RIVER/CANAL, DISTANCE FROM
SOURCE, ETC.




Cooling System

Cooling water Source

LBOD Water from GoS Scheme (primary
source)

Secondary Source

Well water from mine {backup source)

Cycle

Close Cycle cooling system




9. PROJECT COMMENCEMENT AND COMPLETION SCHEDULE WITH MILESTONES




The construction of the Project will start in July-‘17 and will be commissioned by the end
of August ‘20. Detailed implementation schedule is given below.

Target Date
Proposal Submission March-16
Formation of Project Company (JVC) 19-Apr-16
Notice to Proceed 13-May-16
Posting of LOI PG 27-May-16
Issuance of LOIl by PPIB 2-Aug-16
Application of Generation License 10-Aug-16
Finalization of Power EPC 30-Sep-16
Application for Upfront Tariff Determination 11-Aug-16
Upfront Tariff by NEPRA 11-Oct-16
Posting of LOS PG 5-Nov-16
LOS 11-Nov-16
IA/ PPA 15-Feb-17
Financial Close (9 months from LOS) 11-Aug-17
COD (36 months from FC) 11-Aug-20

Note: Sanctity of our project’s timelines especially for the Financial Close and COD heavily
dependent upon timely performance of GOP/GOS entities as well as Regulatory Authorities.
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Executive Summary

9,
.’.

The Draft Report of interconnection of the 330 MW Thal Nova Coal Fired Power
Plant with NTDC grid system is submitted herewith. The installed capacity of the
plant would comprise of one coal fired unit of 330 MW which would deliver

maximum net power of 300 MW to the grid.

% The study objective, approach and methodology have been described and the

7
o

7
0.0

.
-

plant’s data received from the Client is validated. The network of Thal Nova Power

Plant has been modeled at 500 kV.

The system data of NTDC has been used as per permission granted by NTDC vide
their letter no. attached in Appendix-A.

The nearest grid facility is Matiari 500 kV Convertor Station as shown in
Sketch-1 in Appendix-B.

Taking the location of Thal Nova Power Plant in consideration, the most feasible
Interconnection scheme would be looping in-out one 500 kV circuit between
Engro Coal Fired Power Plant and Matiari Convertor Station. The up-coming
chapters discuss in detail the location and interconnection of the proposed Power
Plant. A few approximate sketches are shown in Appendix-B.

The two breaker bays of 500 kV at Thal Nova CFPP to connect with the 500 kV
circuits each from Engro CFPP and Matiari-CS respectively will be required.

In view of planned COD of the Thal Nova Power Plant in the Last quarter of
2019, the base case of studies have been assumed as of January 2020 because
maximum power flow occurs on Southern grid of NTDC due to concentration of
thermal power plants in the South. Therefore the above proposed interconnection
have been tested for steady state conditions through detailed load flow studies for
both peak and off-peak low water conditions of January 2020. The system
conditions of normal and N-1 contingency have been studied to meet the
reliability criteria of NEPRA Grid Code.

In addition, peak high water condition of September 2020 has also been studied.
Steady state analysis by load flow for peak and off-peak load of January 2020
September 2020 reveals that the proposed scheme is adequate to evacuate the
maximum net power of 300 MW of the Plant under normal as well as contingency

conditions.
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The short circuit analysis has been carried out to calculate maximum fault levels
at Thal Nova Power Plant and the substations of 500 kV and 220 kV in its vicinity
for the year 2020. We find that the fault currents for the proposed scheme are
within the rated short circuit capacities of switchgear installed at these substations.
There are no violations of exceeding the rating of the equipment due to
contribution of fault current from Thal Nova Power Plant.

The short circuit level of the Thal Nova Power Plant 500 kV is 13.26 kA and
13.70 kA for 3-phase and |-phase faults respectively for the year 2020. Therefore
industry standard switchgear of the short circuit rating of 40 kA would be fine to
be installed at 500 kV switchyard of Thal Nova Power Plant taking care of any
future generation additions and system reinforcements in its electrical vicinity and
also fulfill the NEPRA Grid Code requirements specified for 500 kV switchgear.
The dynamic stability analysis of proposed interconnection has been carried out
for the peak load case of Januray 2020. The stability check for the worst case of
three phase fault right on the 500 kV bus bar of Thal Nova Power Plant followed
by the final trip of one 500 kV circuit emanating from this substation, has been
performed for fault clearing of 5 (100 ms) as understood to be the normal fault
clearing time of 500 kV protection system, and for fault clearing of 9 cycles (180
ms) in case of stuck breaker as specified in the Grid Code. The system is found
strong enough to stay stable and recovered with fast damping. The stability of
system for far end faults of 3-phase occurring at Engro CFPP 500 kV bus bar and
Matiari CFPP bus bar have also been checked. The proposed scheme successfully
passed the dynamic stability checks for ncar and far faults for the most stringent
cases.

The proposed scheme of interconnection has no technical constraints or problems,
it fulfills all the criteria of reliability and stability under steady state load flow,
contingency load flows, short circuit currents and dynamic/transient conditions;

and is therefore recommended to be adopted.
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1.

1.1

Introduction

Background

Thal Nova Power Plant is a coal fired power project which is located in Thar,

Distance of about 5 km from the proposed location of Engro CFPP 500 kV Power
Station of NTDC,

The electricity generated from this project would be supplied to the grid system of

NTDC through 500 kV grid available in the vicinity of this project. The nearest grid

facility is Matiari 500 kV Converter Station as shown in Sketch-1 in Appendix-B

1.2

Objectives

The overall objective of the Study is to evolve an interconnection scheme between

Thal Nova Power Plant and NTDC network,.for stable and reliable evacuation of

the electrical power generated from this plant, fulfilling N-1 reliability criteria.

The specific objectives of this report are:

1.

To develop scheme of interconnections at 500 kV for which right of way

(ROW) and space at the terminal substations would be available.

To determine the performance of interconnection scheme during steady
state conditions of system, normal and N-1 contingency, through load-
flow analysis.

To check if the contribution of fault current from this new plant
increases the fault levels at the adjoining substations at 500 kV voltage
levels to be within the rating of equipment of these substations, and also
determine the short circuit ratings of the proposed equipment of the

substation at Thal Nova Power Plant.

To check if the interconnection withstands dynamic stability criteria of

post fault recovery with good damping.
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1.3  Planning Criteria

The planning criteria required to be fulfilled by the proposed interconnection is as

follows:

Steady State:

Voltage + 5 %, Normal Operating Condition (+ § % is
permitted for 500 kV only)
+ 10 %, Contingency Conditions

Frequency 50 Hz Nominal
49.8 Hz to 50.2 Hz variation in steady state
49.4 - 50.5 Hz, Min/Max Contingency Freq.
Band |

Power Factor 0.8 to 0.85 Lagging; 0.9 to 0.95 Leading

Short Circuit:

Substation Equipment Rating for 500 kV should be 40 kA or 50 kA (if desired)

Dynamic/Transient:

The system should revert back to normal condition after dying out of transients
without loosing synchronism with good damping after permanent three-phase fault on
any primary transmission element; including: transmission circuit, substation bus
section, transformer, or circuit breaker. It is assumed that such a fault shall be cleared
by the associated circuit breaker action in 5 cycles.

In case of failure of primary protection (stuck breaker case), the total fault clearing
time from the instant of initiation of fault current to the complete interruption of
current to isolate the faulted element, including the primary protection plus the

backup protection to operate and isolate the fault, is equal to 180 ms (9 cycles).

4
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2.  Assumptions of Data

The number of generating units at Thal Nova Power Plant is one. Data of the Thal
Nova Power Plant is provided by client and is attached in Appendix — F.
2.1  Thal Nova Power Plant data

Generator data:

Installed capacity of power plant =330 MW

Net Generation to be Delivered to the Grid =300 MW

Power factor = (.8 lagging, 0.95 leading
Lump sum MVA capacity =412.5 MVA

Combined Inertia Constant, H (Generator + Turbine) = 2.8564 MW-sec/MVA
Generating Voltage =20kV
Generator Step Up Transformer =420 MVA

22 Network data

The 500 kV network in the area near Thal Nova Power Plant is as shown in Sketches
in Appendix-A. The system data of NTDC has been used as attached in Appendix-A
as per permission granted by NTDC vide their letter no.

e
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3. Study Approach and Methodology
3.1 Understanding of the Problem

Thal Nova Power Plant is a coal fired power project which is located in Thar,
Distance of about 5 km from the proposed location of Engro CFPP 500 kV Power
Station of NTDC.

Due to the location of Thal Nova Power Plant, ti1e following scheme is proposed for
the interconnection of the said plant with the 500 kV network of NTDC.

» Thal Nova Power Plant to be Looped In out of Engro CFPP to Matiari-CS 500
kV circuit using 500 kV Greeley Conductor. The distance from the power
plant to the looping point (immediately after the line take-off from the Grid
Station) would be about 5 km.

The adequacy of NTDC network of 500 kV in and around the proposed site of Thal
Nova Power Plant has been investigated in this study for absorbing and transmitting

this power fulfilling the reliability criteria.

3.2 Approach to the problem

The consultant has applied the following approaches to the problem:

* A base case network model has been prepared for January 2020 after the
commissioning of Thal Nova Power Plant by the last quarter of 2019,
comprising all 500 kV, 220 kv and 132 kV system, envisaging the load

forecast, the generation additions and transinission expansions for that year.

* Month of January 2020 has been selected for the study because it represents
the maximum thermal dispatch conditions after the COD of Thal Nova Power
Plant. Thus the loading on the lines in the vicinity of Thal Nova Power Plant
will be maximum allowing us to judge the maximum impact of the plant on
the transmission system in its vicinity.

e The proposed interconnection scheme has also been tested for the off-peak
load conditions of January 2020.

* In addition to Peak and off-peak conditions of January 2020, system

conditions have also been tested in High water condition of September 2020.
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¢ Interconnection scheme without any physical constraints, like right of way or
availability of space in the terminal substations, have been identified.

o Perform technical system studies for peak load conditions to confirm technical
feasibility of the interconnections. The scheme will be subjected to standard
analysis such as load flow, short circuit, and transient stability study to check
the adequacy of transmission network and strength of the machines for the
proposed interconnection scheme under normal and disturbed conditions.

s Determine the relevant equipment for the proposed technically feasible
scheme.

¢ Recommend the technically most feasible scheme of interconnection,

4
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4. Development of Scheme of Interconnection

4.1 The Existing and Ongoing Network

The existing 500 kV network available around Thal Nova Power Plant is shown in
Sketch-1 in Appendix-B. Many thermal Power Plants are being installed in the
Southern part of the country. The plants which will be in the system by September
2020 are:

¢ Port Qasim CFPP

¢ Engro CFPP

*» Hub CFPP

¢ Shanghai Electric CFPP

e HUBCO CFPP
Power from all these power plants will be collected at Matiari-CS and will be

transmitted to Lahore-CS via + 600 kV Bi-pole HVDC Transmission Lines.

4.2 The Scheme of Interconnection of Thal Nova Power Plant

Keeping in view of the above mentioned 500 kV network available in the vicinity of
the site of the Thal Nova Power Plant, two alternatives have been proposed for the
interconnection of the said plant with the 500 kV network of NTDC. Both alternatives
have been shown in Appendix B.

Due to the location of Thal Nova Power Plant, the following scheme is proposed for
the interconnection of the said plant with the 500 kV network of NTDC.

e Thal Nova Power Plant to be Looped In ocut of Engro CFPP to Matiari-CS 500
kV circuit using 500 kV Greeley Cond'uctor. The distance from the power
plant to the looping point (immediately after the line take-off from the Grid
Station) would be about 5 km.

-
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5. Detailed Load Flow Studies

5.1 Base Case Load Flow January Peak 2020, Without Thal Nova

Power Plant

A base case has been developed for the peak load of January 2020 using the network
data of NTDC, after updating with latest load forecast and expansion plan of NTDC.
Demand forecast obtained from NTDC have been incorporated into the base case.

The results of load flow for this base case are plotted in Exhibit 0.0 of Appendix-C.
The system plotted in this Exhibit comprises of 500 kV network around the proposed
power plant including 500 kV Grid Stations of Matiari-CS, Lahore-CS, Jamshoro,
Guddu-New, Moro, Dadu, Muzaffargarh and Multan etc.

The load flow results show that the power flows on all the circuits are within their
normal rating. The voltage profile of these surrounding substations is also within
normal limits.

For N-1 contingency conditions we have performed the simulation cases with results
plotted as follows:

Exhibit 0.1  Engro CFPP to HUB CFPP 500 kV Single Circuit Out

Exhibit 0.2 Engro CFPP to Matiari-CS 500 kV Single Circuit Out

Exhibit 0.3  HUB CFPP to Matiari-CS 500kV Single Circuit Out

Exhibit 0.4  Port Qasim CFPP to Matiari-CS 500kV Single Circuit Out

Exhibit 0.5  Jamshoro to Matiari-CS 500kV Single Circuit Out

Exhibit 0.6  Matiari-CS to Lahore South-CS HVDC Single Circuit Out

Exhibit 0.7  Jamshoro to Dadu 500kV Single Circuit Out

Exhibit 0.8  Matiari-CS to Dadu 500kV Single Circuit Out

Exhibit 0.9  Matiari-CS to Moro 500kV Single Circuit Out

We see that in all the cases the power flows on all circuits remain within their rated

limits. Also the bus voltages are within the acceptable operating range.

5.2 Load Flow Peak January 2020 with Thal Nova Power Plant

Load flow studies have been carried out for January 2020 because it represents the

maximum thermal dispatch conditions in the grid after the COD of Thal Nova Power

Plant in the last quarter of 2020, Thus the loading on the lines in the vicinity of Thal

%
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Nova Power Plant will be maximum, allowing us to judge the maximum impact of the
plant on the transmission system in its vicinity. The results of Normal case of Peak
January 2020 are plotted in Exhibit 1.0 shown in Appendix-C. We find no capacity
constraints on 500 kV circuits under normal conditions i.e. without any outages of
circuits.

The power flows on the circuits are seen well within the rated capacities and the
voltages on the bus bars are also within the permissible operating range of +8/-5 % off
the nominal.

N-1 contingency analysis has been carried out and the plotted results are attached in

Appendix — C as follows;

Exhibit 1.} Thal Nova CFPP to HUB CFPP 500 kV Single Circuit Out
Exhibit 1.2 Thal Nova CFPP to Engro CFPP 500 kV Single Circuit Out
Exhibit 1.3  Engro CFPP to Matiari-CS 500 kV Single Circuit Out
Exhibit 1.4  HUB CFPP to Matiari-CS 500kV Single Circuit Out
Exhibit 1.5  Port Qasim CFPP to Matiari-CS 500kV Single Circuit Out
Exhibit 1.6 Jamshoro to Matiari-CS 500kV Single Circuit Out

Exhibit 1.7  Matiari-CS to Lahore South-CS HVDC Single Circuit Out
Exhibit 1.8  Jamshoro to Dadu 500kV Single Circuit Out

Exhibit 1.9  Matiari-CS to Dadu 500kV Single- Circuit Out

Exhibit 1.10  Matiari-CS to Moro 500kV Single Circuit Out

5.3 Load Flow Off-Peak January 2020 with Thal Nova Power Plant
The results of Normal case of Off Peak January 2020 are plotted in Exhibit 2.0. We
find no capacity constraints on 500 kV circuits under normal conditions i.e. without
any outages of circuits.

The power flows on the circuits are seen well within the rated capacities and the
voltages on the bus bars are also within the permissible operating range of +8/-5 % off
the nominal.

N-1 contingency analysis has been carried out and the plotted results are attached in

Appendix — C as follows;
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Exhibit 2.1  Thal Nova CFPP to HUB CFPP 500 kV Single Circuit Out
Exhibit 2.2  Thal Nova CFPP to Engro CFPP 500 kV Single Circuit Out
Exhibit 2.3  Engro CFPP to Matiari-CS 500 kV Single Circuit Out
Exhibit2.4  HUB CFPP to Matiari-CS 500kV Single Circuit Out
Exhibit2.5  Port Qasim CFPP to Matiari-CS 500kV Single Circuit Out
Exhibit 2.6  Jamshoro to Matiari-CS 500kV Sipgle Circuit Out

Exhibit 2.7  Matiari-CS to Lahore South-CS HVDC Single Circuit Out
Exhibit 2.8  Jamshoro to Dadu 500kV Single Circuit Out

Exhibit 2.9  Matiari-CS to Dadu 500kV Single Circuit Out

Exhibit 2.10 Matiari-CS to Moro 500kV Single Circuit Out

We see that in all the contingency cases, in the event of outage of any circuit, the
intact circuits remain within the rated capacity.

Also the bus bar voltages are well within the permissible limits in all the contingency
events.

5.4 Load Flow Peak September 2020 with Thal Nova Power Plant
The results of Normal case of Peak September 2020 are plotted in Exhibit 3.0 for

alternative-I. We find no capacity constraints on 500 kV circuits under normal
conditions i.e. without any outages of circuits.

The power flows on the circuits are seen well within the rated capacities and the
voltages on the bus bars are also within the permissible operating range of +8/-5 % off
the nominal.

N-1 contingency analysis has been carried out and the plotted results are attached in

Appendix — C as follows;

Exhibit 3.1  Thal Nova CFPP to HUB CFPP 500 kV Single Circuit Out
Exhibit 3.2 Thal Nova CFPP to Engro CFPP 500 kV Single Circuit Out
Exhibit 3.3  Engro CFPP to SECL CFPP 500 kV Single Circuit Out
Exhibit3.4  SECL CFPP to Matiari-CS 500 kV Single Circuit Out
Exhibit 3.5 HUB CFPP to Matiari-CS 500kV Single Circuit Out
Exhibit 3.6  Port Qasim CFPP to Matiari-CS 500kV Single Circuit Out
Exhibit 3.7  Jamshoro to Matiari-CS 500kV Single Circuit Out

rFe
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Exhibit 3.8  Matiari-CS to Lahore South-CS HVDC Single Circuit Out
Exhibit 3.9  Jamshoro to Dadu 500kV Single Circuit Out

Exhibit 3.10 Matiari-CS to Dadu 500kV Single Circuit Out

Exhibit 3.11  Matiari-CS to Moro 500kV Single Circuit Out

We see that in all the contingency cases, in the event of outage of any circuit, the
intact circuits remain within the rated capacity.
Also the bus bar voltages are well within the permissible limits in all the contingency

events.

5.5 Conclusion of Load Flow Analysis

The proposed scheme for the interconnection of Thal Nova Power Plant has been
tested under normal and contingency conditions for peak load and off-peak load
conditions of January 2020. In all the normal and contingency cases, we find that the
loading on the circuits remain within the rated capacity. Also the bus bar voltages are
well within the permissible limits in all the normal and contingency events.

The proposed scheme has been further tested for High Water conditions of
September, 2020 It is found that the loading on the circuits remain within the rated
capacity and the bus bar voltages are well within the permissible limits in all the
normal and contingency events.

The proposed scheme fulfils all the required criteria under normal and contingency

conditions and recommended to be adopted.

s
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6. Short Circuit Analysis

6.1 Methodology and Assumptions

The methodology of IEC 909 has been applied in all short circuit analyses in this
report for which provision is available in the PSS/E software used for these studies.
The maximum fault currents have been calculated with the following assumptions
under IEC 909:
e Set tap ratios to unity
» Set line charging to zero
e Setshunts to zero in positive sequence
e Desired voltage magnitude at bus bars set equal to 1.10 P.U. i.e. 10 % higher
than nominal, which is the maximum permissible voltage under contingency
condition.
For evaluation of maximum short circuit levels we have assumed contribution in the
fault currents from all the installed generation capacity of hydel, thermal and nuclear
plants in the system in the year 2019-20 i.e. all the generating units have been
assumed on-bar in fault calculation’s simulations.
The assumptions about the generator and the transformers data are the same as

mentioned in Ch.2 of this report.

6.2 Fault Current Calculations without Thal Nova Power Plant

In order to assess the short circuit strength of the network of 500 kV without Thal
Nova Power Plant, fault currents have been calculated for balanced three-phase and
unbalanced single-phase short circuit conditions.. These levels will give us the idea of
the fault levels without Thal Nova Power Plant and later on how much the
contribution of fault current from Thal Nova Power Plant may add to the existing
levels,.

The results are attached in Appendix — D.

The short circuit levels have been calculated and plotted on the bus bars of 500 kV of
substations lying in the electrical vicinity of our area of interest i.e. Matiari-CS,
Lahore-CS, Jamshoro, Guddu, Dadu, Moro, Guddu-New, Muzaffargarh, Multan and

surrounding bus bars and are shown plotted in the Exhibit 4.0 attached in Appendix-

e
L 4]
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D. Both 3-phase and I-phase fault currents are indicated in the Exhibit which are
given in polar coordinates i.e. the magnitude and the angle of the current. The total

fault currents are shown below the bus bar.

Table-6.1
Maximum Short Circuit Levels without Thal Nova Power Plant

Substation 3-Phase fault 1-Phase fault current, kA
current, kA

Engro-CFPP 500 kY 11.98 12.04
Hub-CFPP 500 kV 11.82 11.63
Matiari-CS 500 kV 27.06 . 22.37
Port Qasim-CFPP 500 kV 14.38 14.77
Lahore South-CS 500 kV 32.85 27.24
Jamshoro 500 kV 28,72 28.22
Dadu 500 kv 19.53 11.34
Moro 500 kV 15.34 7.31
Shikarpur 500 kV 18.84 12.61
R.Y Khan 500 kV 14.20 7.98
Guddu 500 kV 25.44 22.58
Guddu-New 500 kV 2498 22,20
D.G.Khan 500 kV 14.65 9.43
M.Garh 500 kV 30.73 24.47
Multan 500 kV 3232 . 23.84

The tabular output of the short circuit calculations is also attached in Appendix-D for
the 500 kV bus bars of our interest i.e. the substations connecting in the 500 kV
circuits lying close to Matiari-CS. The total maximum fault currents for 3-phase and
1-phase short circuit at these substations are summarized in Table 6.1. We see that the
maximum fault currents do not exceed the short circuit ratings of the equipment at
these 500 kV substations which normally are 40 kA for older substations and 50 kA

for new substations.
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6.3 Fault Current Calculations January 2020 with Thal Nova Power

Plant interconnected

Fault currents have been calculated for the electrical interconnection proposed for
base case of January 2020. Fault types applied are three phase and single-phase at 500
kV bus bars of Thal Nova Power Plant itself and other bus bars of the 500 kV
substations in the electrical vicinity of Matiari-CS. The graphic results showing
maximum 3-phase and |-phase fault levels are indicated in Exhibit 5.0. Both 3-phase
and l-phase fault currents are indicated in the Exhibit which are given in polar
coordinates i.e. the magnitude and the angle of the current. The total fault currents are
shown below the bus bar.

The tabulated results of short circuit analysis showing all the fault current
contributions with short circuit impedances on 500 kV bus bars of the network in the
electrical vicinity of Thal Nova Power Plant are placed in Appendix-D. Brief
summary of fault currents at significant bus bars of our interest are tabulated in Table

6.2.

Table-6.2
Maximum Short Circuit Levels with Thal Nova Power Plant — January 2020
Substation 3-Phase fault |\ b ce fault current, kA
current, KA
Thal Nova CFPP 500 kV 13.26 13.70
Engro-CFPP 500 kV 13.29 13.72
Hub-CFPP 500 kV 12.97 12.93
Matiari-CS 500 kV 27.73 22.75
Port Qasim-CFPP 500 kV 14.47 14.83
Lahore South-CS 500 kV 32.85 27.24
Jamshoro 500 kV 29.23 28.59
Dadu 500 kV 19.64 11.37
Moro 500 kV 15.43 7.32
Shikarpur 500 kV 18.88 12.62
R.Y Khan 500 kV 14.21 7.98
Guddu 500 kV 25.46 22.59
Guddu-New 500 kV 25.01 22.22
D.G.Khan 500 kV 14.66 9,43
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M.Garh 500 kV 30.74 24.47

Multan 500 kV 32.32 23.84

Comparison of Tables 6.1 and 6.2 show slight increases in short circuit levels for
three-phase and single- phase faults due to connection of Thal Nova Power Plant on
the 500 kV bus bars in its vicinity. We find that even after some increase, these fault
levels are below the rated short circuit values 'of the equipment installed on these

substations.

6.4 Conclusion of Short Circuit Analysis

The short circuit analysis results show that for the proposed scheme of
interconnection of Thal Nova Power Plant there is no problem of violations of short
circuit ratings of the already installed equipment on the 500 kV equipment of
substations in the vicinity of Thal Nova Power Plant due to fault current contributions
from this power house under three-phase faults as well as single phase faults.

The maximum short circuit level of Thal Nova Power Plant 500 kV is 13.26 kA and
13.70 kA for 3-phase and [-phase faults respectively. It would be advisable to go for
standard size switchgear of short circuit rating’ of 40 kA. It would provide large
margin for any future increase in short circuit levels due to future generation additions

and network reinforcements in this area.

i POWER PLANNERS INTERNATIONAL PAGE 19 OF 28



7.  Dvynamic Stability Analysis

7.1  Assumptions & Methodology

7.1.1 Dynamic Models

The assumptions about the generator and its parameters are the same as mentioned in
Ch.2 of this report.

We have employed the generic dynamic models available in the PSS/E model library

for dynamic modeling of the generator, exciter and the governor as follows;

Generator GENROU

Excitation System EXSTI

Speed Governing System TGOV

Inertia Constant (Supplied by Client), H =2.8564 MW-sec/MVA

Also the dynamic model of Power System Stabilizer is used in the simulation to help
the system stability. As the Thal Nova is connected on a radial end via a long
Transmission line (250 km) with Matiari-CS. Therefore, to improve the damping after
clearance of fault, stabilizer has been proposed.

7.1.2 System Conditions

The proposed scheme of looping In-out Thal Nova Power Plant to Matiari-CS and
Engro-CFPP 500 kV S/C has been modeled in the dynamic simulation.

All the power plants of WAPDA/GENCOs and IPPs from Tarbela to Hub have been
dynamically represented in the simulation model.

7.1.3 Presentation of Results

The plotted results of the simulations runs are placed in Appendix-E. Each simulation
is run for its first one second for the steady state conditions of the system prior to fault
or disturbance. This is to establish the pre fault/disturbance conditions of the network
under study were smooth and steady. Post fault recovery has been monitored for
nineteen seconds. Usually all the transients due to non-linearity die out within 2-3
seconds after disturbance is cleared in the system.

7.1.4 Worst Fault Cases

Three phase faults are considered as the worst disturbance in the system. We have
considered 3-phase fault in the closest vicinity of Thal Nova Power Plant i.c. right at

the 500 kV bus bar of Thal Nova Power Plant substation, cleared in 5 cycles, as

@
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normal clearing time for 500 kV i.e. 100 ms, followed by a permanent trip of single

500 kV circuit emanating from the substation.

7.2 Dvynamic Stability Simulations’ Results January 2020 with
Thal Nova Power Plant

7.2.1 Fault at 500 kV Near Thal Nova Power Plant
We applied three-phase fault on Thal Nova Power Plant 500 kV bus bar, cleared fault

in 5 cycles (100 ms) followed by trip of a 500 kV single circuit between Thal Nova
Power Plant and HUB CFPP 500 kV substation. We monitored different quantities for
one second pre-fault and nineteen seconds after clearance of fault (post-fault)
conditions and plotted the results attached in Appendix — E and discussed as follows;
Fig. 1.1 Bus Voltages

The bus voltages of 500 kV bus bars of Thal Nova Power Plant, Engro-CFPP, Hub
CFPP, Port Qasim-CFPP, Matiari-CS and Jamshoro are plotted. The results show
quick recovery of the voltages after clearing of fault.

Fig. 1.2 Frequency

We see the system frequency recovers back to normal within a few seconds after fault
clearance.

Fig. 1.3 MW/MV AR Output of Generator of Thal Nova Power Plant

The pre-fault output of Thal Nova Power Plant is 300 MW and it gets back to the
same output quickly after fast damping of the oscillations in its output. However
MV AR output acquires equilibrium at a new value.

Fig. 1.4 Speed and Mechanical Power of Generators at Thal Nova Power Plant
The speed deviation of the generator, after clearing fault, damps down quickly
returning to normal speed as of before fault. The transients in mechanical power also
damp quickly and settle to a new equilibrium.

Fig. 1.5 MW Flow on Thal Nova Power Plant to Engro-CFPP 500 kV circuit
Followed by clearing of fault, the trip of a 500 kV single circuit from Thal Nova
Power Plant to Hub-CFPP causes the entire output of Thal Nova Power Plant to flow
on the intact 500 kV circuit between Thal Nova Power Plant to Engro-CFPP. We
plotted the flows of MW and MVAR on this intact circuit and see that the power
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flows on this circuit attains to steady state level with power swings damping down
fast.

Fig. 1.6 Rotor Angles

The rotor angles of the generators of Thal Nova Power Plant 500 kV, Hub-CFPP,
Engro-CFPP, Port Qasim-CFPP and Jamshoro 500 kV are plotted relative to machines
at Guddu-New 500 kV. The results show that the rotor angle of Thal Nova Power
Plant gets back after the first swing and damps down quickly. Similarly the rotor
angles of other machines swing little after the fault and damp fast after clearing of
fault. The system is strongly stable and very strong in damping the post fault
oscillations,

7.2.2 Fault at 500 kV Near Thal Nova Power Plant(Stuck Breaker)
We applied three-phase fault on That Nova Power Plant 500 kV bus bar, cleared fault
in 9 cycles (100 ms) followed by trip of a 500 kV single circuit between Thal Nova
Power Plant and HUB CFPP 500 kV substation. We monitored different quantities for
one second pre-fault and nineteen seconds after clearance of fault (post-fault)
conditions and plotted the results attached in Appendix — E and discussed as follows;
Fig. 2.1 Bus Voltages

The bus voltages of 500 kV bus bars of Thal Nova Power Piant, Engro-CFPP, Hub
CFPP, Port Qasim-CFPP, Matiari-CS and Jamshoro are plotted. The results show

quick recovery of the voltages after clearing of fault.

Fig. 2.2 Frequency

We see the system frequency recovers back to normal within a few seconds after fault
clearance.

Fig. 2.3 MW/MVAR Qutput of Generator of Thal Nova Power Plant

The pre-fault output of Thal Nova Power Plant is 300 MW and it gets back to the
same output quickly after fast damping of the oscillations in its output. However
MV AR output acquires equilibrium at a new value.

Fig. 2.4 Speed and Mechanical Power of Generators at Thal Nova Power Plant
The speed deviation of the generator, after clearing fault, damps down quickly
returning to normal speed as of before fault. The transients in mechanical power also
damp quickly and settle to a new equilibrium.

Fig. 2.5 MW Flow on Thal Nova Power Plant to Engro-CFPP 500 kV circuit
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Followed by clearing of fault, the trip of a 500 kV single circuit from Thal Nova
Power Plant to Hub-CFPP causes the entire output of Thal Nova Power Plant to flow
on the intact 500 kV circuit between Thal Nova Power Plant to Engro-CFPP. We
plotted the flows of MW and MVAR on this intact circuit and see that the power
flows on this circuit attains to steady state level with power swings damping down
fast.

Fig. 2.6 Rotor Angles

The rotor angles of the generators of Thal Nova Power Plant 500 kV, Hub-CFPP,
Engro-CFPP, Port Qasim-CFPP and Jamshoro 5(50 kV are plotted relative to machines
at Guddu-New 500 kV. The results show that the rotor angle of Thal Nova Power
Plant gets back after the first swing and damps down quickly. Similarly the rotor
angles of other machines swing little after the fault and damp fast after clearing of
fault. The system is strongly stable and very strong in damping the post fault

oscillations.

7.2.3 Fault at 500 kV Engro-CFPP (Far-End Fault)

We applied three-phase fault on 500 kV bus bar of Engro-CFPP to study the impact of
disturbance in the adjacent Power Plant on the performance of the plant. The fault is
cleared in 5 cycles (100 ms) as standard clearing time for 500 kV systems, followed
by trip of 500 kV single circuit between Engro-CFPP to Matiari-CS. We monitored
different quantities for one second pre-fault and nine cycles after clearance of fault
(post-fault) conditions and plotted the results attached in Appendix — E and discussed
as follows;

Fig. 3.1 Bus Voltages

The bus voltages of 500 kV bus bars of Thal Nova Power Plant, Engro-CFPP, Hub
CFPP, Port Qasim-CFPP, Matiari-CS and Jamshoro are plotted. The results show
quick recovery of the voltages after clearing of fault.

Fig. 3.2 Frequency

We see the system frequency recovers back to normal within a few seconds after fault
clearance.

Fig. 3.3 MW/MVAR Output of Generator of Thal Nova Power Plant
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The pre-fault output of Thal Nova Power Plant is 300 MW and it gets back to the
same output quickly after fast damping of the oscillations in its output. However
MVAR output acquires equilibrium at a new value.

Fig. 3.4 Speed and Mechanical Power of Generators at Thal Nova Power Plant
The speed deviation of the generator, after clearing fault, damps down quickly
returning to normal speed as of before fault. The transients in mechanical power also
damp quickly and settle to a new equilibrium.

Fig. 3.5 MW Flow on Thal Nova Power Plant to Engro-CFPP 500 kV circuit
Followed by clearing of fault, the trip of a 500 kV single circuit from Thal Nova
Power Plant to Hub-CFPP causes the entire output of Thal Nova Power Plant to flow
on the intact 500 kV circuit between Thal Nova Power Plant to Engro-CFPP. We
plotted the flows of MW and MVAR on this intact circuit and see that the power
flows on this circuit attains to steady state level with power swings damping down
fast.

Fig. 3.6 Rotor Angles

The rotor angles of the generators of Thal Nova Power Plant 500 kV, Hub-CFPP,
Engro-CFPP, Port Qasim-CFPP and Jamshoro 500 kV are plotted relative to machines
at Guddu-New 500 kV. The results show that the rotor angle of Thal Nova Power
Plant gets back after the first swing and damps down quickly. Similarly the rotor
angles of other machines swing little after the fault and damp fast after clearing of
fault. The system is strongly stable and very strong in damping the post fault
oscillations,

7.2.4 Fault at 500 kV Matiari-CS (Far-End Fault)

We applied three-phase fault on 500 kV bus bar of Matiari-CS to study the impact of
disturbance in the adjacent Power Plant on the performance of the plant. The fault is
cleared in 5 cycles (100 ms) as standard clearing time for 500 kV systems, followed
by trip of 500 kV single circuit between Engro-CFPP to Matiari-CS. We monitored
different quantities for one second pre-fault and nine cycles after clearance of fault
(post-fault) conditions and plotted the results attached in Appendix — E and discussed
as follows;

Fig. 4.1 Bus Voltages
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The bus voltages of 500 kV bus bars of Thal Nova Power Plant, Engro-CFPP, Hub
CFPP, Port Qasim-CFPP, Matiari-CS and Jamshoro are plotted. The results show

quick recovery of the voltages after clearing of fault.

Fig. 4.2 Frequency

We see the system frequency recovers back to normal within a few seconds after fault
clearance.

Fig. 4.3 MW/MVAR Qutput of Generator of Thal Nova Power Plant

The pre-fault output of Thal Nova Power Plant is 300 MW and it gets back to the
same output quickly after fast damping of the oscillations in its output. However
MV AR output acquires equilibrium at a new value.

Fig. 4.4 Speed and Mechanical Power of Generators at Thal Nova Power Plant
The speed deviation of the generator, after clearing fault, damps down quickly
returning to normal speed as of before fault. The transients in mechanical power also
damp quickly and settle to a new equilibrium.

Fig. 4.5 MW Flow on Thal Nova Power Plant to Engro-CFPP 500 kV circuit
Foliowed by clearing of fault, the trip of a 500 kV single circuit from Thal Nova
Power Plant to Hub-CFPP causes the entire output of Thal Nova Power Plant to flow
on the intact 500 kV circuit between Thal Nova Power Plant to Engro-CFPP. We
plotied the flows of MW and MVAR on this intact circuit and see that the power
flows on this circuit attains to steady state level with power swings damping down
fast.

Fig. 4.6 Rotor Angles

The rotor angles of the generators of Thal Nova Power Plant 500 kV, Hub-CFPP,
Engro-CFPP, Port Qasim-CFPP and Jamshoro 500 kV are plotted relative to machines
at Guddu-New 500 kV. The results show that the rotor angle of Thal Nova Power
Plant gets back after the first swing and damps down quickly. Similarly the rotor
angles of other machines swing little after the fault and damp fast after clearing of
fault. The system is strongly stable and very strong in damping the post fault

oscillations.

7.3 _Conclusion of Dynamic Stability Analysis

The results of dynamic stability show that the system is very strong and stable for

the proposed scheme for the severest possible faults of 500 kV systems near to and far
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of Thal Nova Power Plant. Therefore there is no problem of dynamic stability for

interconnection of Thal Nova Power Plant; it fulfills all the criteria of dynamic

stability.
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Conclusions

The proposed plant is going to be connected to the nearest grid facility of NTDC
which is Matiari 500 kV Converter Station.

Taking the location of Thal Nova Power Plant in consideration, the most feasible
Interconnection scheme would be looping in-out one 500 kV circuit between
Engro Coal Fired Power Plant and Matiari Convertor Station. The up-coming
chapters discuss in detail the location and interconnection of the proposed Power
Plant. A few approximate sketches are shown in Appendix-B.

The two breaker bays of 500 kV at Thal Nova CFPP to connect with the 500 kV
circuits each from Engro CFPP and Matiari-CS respectively will be required.

In view of planned COD of the Thal Nova Power Plant in the Last quarter of
2019, the base case of studies have been assumed as of January 2020 because
maximum power flow occurs on Southern grid of NTDC due to concentration of
thermal power plants in the South. Therefore the above proposed interconnection
have been tested for steady state conditions through detailed load flow studies for
both peak and off-peak low water conditions of January 2020, The system
conditions of normal and N-1 contingency have been studied to meet the
reliability criteria of NEPRA Grid Code.

In addition, peak high water condition of September 2020 has also been studied.
Steady state analysis by load flow for peak and off-peak load of January 2020
September 2020 reveals that the proposed scheme is adequate to evacuate the
maximum net power of 300 MW of the Plant under normal as well as contingency
conditions.

The short circuit analysis has been carried out to calculate maximum fault levels
at Thal Nova Power Plant and the substations of 500 kV and 220 kV in its vicinity
for the year 2020. We find that the fault currents for the proposed scheme are
within the rated short circuit capacities of switchgear installed at these substations.
There are no violations of exceeding the rating of the equipment due to
contribution of fault current from Thal Nova Power Plant,

The short circuit level of the Thal Nova Power Plant 500 kV is 13.26 kA and
13.70 kA for 3-phase and 1-phase faults respectively for the year 2020. Therefore

industry standard switchgear of the short circuit rating of 40 kA would be fine to
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be installed at 500 kV switchyard of Thal Nova Power Plant taking care of any
future generation additions and system reinforcements in its electrical vicinity and
also fulfill the NEPRA Grid Code requirements specified for 500 kV switchgear.
The dynamic stability analysis of proposed interconnection has been carried out
for the peak load case of Januray 2020. The stability check for the worst case of
three phase fault right on the 500 kV bus bar of Thal Nova Power Plant followed
by the final trip of one 500 kV circuit emanating from this substation, has been
performed for fault clearing of 5 (100 ms) as understood to be the normal fault
clearing time of 500 kV protection system, and for fault clearing of 9 cycles (180
ms) in case of stuck breaker as specified in the Grid Code. The system is found
strong enough to stay stable and recovered with fast damping. The stability of
system for far end faults of 3-phase occurring at Engro CFPP 500 kV bus bar and
Matiari CFPP bus bar have also been checked. The proposed scheme successfully
passed the dynamic stability checks for near and far faults for the most stringent
cases.

The proposed scheme of interconnection has no technical constraints or problems,
it fulfills all the criteria of reliability and stability under steady state load flow,
contingency load flows, short circuit currents and dynamic/transient conditions;

and is therefore recommended to be adopted.

Cd
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Executive Summary

ThalNova Power Thar (Private) Ltd. (TNPTL) plans to establish a 330 megawatt (MW)
Thar Lignite Coal-based Power Plant (the ‘Project’) in the Energy Park associated with
Block 11, Thar cealfields in Sindh.

The Thar Coalfields are located in the Thar Desert in Sindh Province of Pakistan. The
coal resources of the Thar Coalfields are estimated at 175 billion tonnes of lignite coal.
The Government of Sindl (GoS) has, to date, identified 13 “blocks™ for development of
coal mines (Exhibit I}, however, currently the exploration and development work is
being carried out in less than half of the blocks.

An “Energy Park’ is being developed within the limits of Block I1. The Energy Park
spreads over an area of the about 2 km? (500 acres) and is expected to contain six power
plants, with a combined power generation capacity of about 4,000 MW,

The Proposed Project

It is proposed to develop a | x 330 MW coal based power plant utilizing circulating
fluidized bed (CFB) boiler technology with sub-critical steam parameters.

The proposed Project will be located within the Energy Park, Block 11 of Thar Coalfields
in Tharparker District in Sindh, as shown in Exhibit II.

Emissions controls for pollutants of concern (NOx, SOz and particulate matter) are as
follows:

» Combustion takes place at relatively low temperatures when compared with
pulverized coal boilers (typically 800 °C - 900 °C). The staged combustion
combined with these temperatures results in an effective suppression of NOx-
formation.

» SO:control will be provided by the injection of limestone in the CFB Boiler and
converting sulfur to gypsum (calcium sulfate). The efficiency of the system will
be more than 90%.

» The steam generator will be equipped with a dry electrostatic precipitator (ESP).
The purpose of the ESP will be to minimize loading of particulates (fly ash and
unburned carbon). The ESPs will be designed to have an efficiency of not less
than 99.9% and will limit the outlet flue gas particulate loading to below 50 ppm
at all loads when burning design coal.

Hagler Bailly Pakistan Executive Summary
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Exhibit I: Project Location within the Thar Coalfields
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Exhibit H: Project Layout
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Coal Consumption

The main fuel for the power plant will be Thar Coal from Block II mine. Based on the net
calorific value and plant capacity, approximately 250 tons per hour will be required, for a
total of 1.9 million tons per year.

Water Consumption

The anticipated power plant normai demand for water is between 1,200 to 1400 m*/h. Of
the required makeup water approximately 40% goes towards evaporation losses and 40%
goes towards discharge of pre desalting water station.

To meet the water requirements for mining and power generation activities at Thar, the
Government of Sindh (GoS8), through the Sindh Irrigation and Drainage Authority
(SIDA), is constructing a water channe! from a distributary of the Left Bank Qutfall
Drain (LBOD) ' towards the Thar Coalfields. As the GoS is developing this as an
independent project it is not within the scope of the current Project and its impacts not
evaluated as part of this ESIA.

Waste Disposal

The major waste streams generated by the proposed coal power plant Project include ash,
waste water and gaseous emissions.

Ash will be stored temporarily on the power plant site until it is transported to the mine
area (see Exhibit II) for final disposal. It will be used as backfill in the spent mine pit.

The dumped ash will be compacted, mixed with sand and given leaching protection by
lining the area.

The maximum possible water from the plants will be treated and stored for recycling in
the process streams, suppressing coal and ash dust, and for landscaping. A sewage
treatment plant will treat sewage from the housing complex and construction camp.
Wastewater from the sewage plant will be discharged or recycled in appropriate
processing streams. Non-recycled wastewater from the Project will be disposed through a
50 cusec drainage and waste water effluent channel being prepared by the Government of
Pakistan (GoP).

Main gaseous emissions of concern from the coal power Project include sulfur dioxide
(502) and oxides of nitrogen (NO,) along with particulate matter emissions (PM1q and
PM2s, which refers to particulate matter less than 10 and 2.5 microns respectively are

' The LBOD is an environmental improvement project which was conceived in the 1960s as a response to
the problem of rising water tables and resulting waterlogging and salinity. The project area includes some
of the most hard-hit areas on the left side of the Indus River in the arid zones of Sindh Province. The
project's primary function is to remove and safely convey saline water to the sea through a network of
drains. The project provides for the integrated development of irrigation and drainage which include an
outfall for saline drainage effluent to the Arabian Sea, phased construction of three drainage subareas in
Nawabshah, Mirpurkhas and Sanghar, remodeling of the Nara/Jamrao Canal system, and watercourse
improvement in the arid zones in Sindh Province.

The World Bank. "Left Bank Outfall Drain Project Tackling Pakistan's Waterlogging and Salinity
Problems."” Projects and Operations.
http:/iweb.worldbank.orgMWBSITE/EXTERNAL/PROJECTS/0,,contentMDK:20017537~menuPK:6428213
7~pagePK:41367~piPK:279616~theSitePK:40941,00.html (accessed October 15, 2014).
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pollutants of health concern). The release and dispersion of these pollutants is discussed
in detail in later sections.

Description of the Environment

The Study Area selected for the EIA includes sensitive receptors that are most likely to
be impacted by the Project’s development activities. This Study Area includes the Energy
Park and an area within a 5 km radius around it

A detailed description of the existing environment, including the physical, ecological and
socioeconomic baseline conditions, is described in the report. The description of the
socioeconomic environment includes the area’s population and households, education,
health, water supply, agriculture, transport and communications, and occupations and
income.

Physical Baseline

The physical baseline includes geomorphology, water resources, climate, air quality,
noise levels, and traffic.

Topography, Geology and Seismic Hazards

The topography of the Study Area is typical of the Thar Desert. It has an undulating relief
with areas of higher ground consisting of elongate and parabolic sand dunes, running
parallel to the prevailing northeasterly winds. The dunes in the Study Area are at an
average elevation of 101 m above mean sea level (ams!). The entire surface of the Study
Area is covered by acolian sands of the Quaternary. The Thar Desert lies at the north-
western corner of the Indian Plate.

The Study Area is approximately 300 km from the active continental subduction zone
faults south-west of Karachi. Based on the Global Seismic Hazard Assessment Program
(GSHAP), the peak ground acceleration (PGA) of 10% in 50 vears is between 1.6 and
2.4 m/s?,

Climate
The seasons in the Study Area are classified as:
Summer (mid-March to mid-June)

Characterized by high temperatures, moderate rainfalls with moderate atmospheric
humidity and high speed-winds that blow from southwest towards northeast.

Summer Monsoon (mid-June to mid-September)

The summer Monsoon, hereafter referred to as the Monsoon, is characterized by high
temperatures (milder than summers), high rainfalls with high atmospheric humidity and
moderate speed-winds.

Post-Monsoon Summer (mid-September to mid-November)

Characterized by moderately high temperatures, low rainfalls and low speed-winds
blowing from southwest towards northeast.
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Winter (mid-November to mid-March)

Characterized by moderate temperatures, dry conditions with low atmospheric humidity
and a reduction in wind speeds blowing from northwest to southeast.

Air Quality

Ambient air quality is established using both primary and secondary data. Exhibit ITI
presents the current pollutant levels of the Study Area that are established based on
measured data. Expected activities near the Study Area, that may influence the air quality
baseline of the Project are shown in Exhibit IV The influence of these developments
were modelled and the expected baseline ambient air quality conditions present at the
time of operation of the proposed Project are shown in and Exhibit V. Contour maps that
show the spatial distribution of the expected baseline of the Project are provided in the
report.

Exhibit III: Baseline Ambient Air Quality in the Study Area (ug/m°)

NO: e PM1o PM: 5
Baseline Levels 3+3 7+6 140 £ 1707 30+ 40
SEQS (annual) 40 80 120 40
SEQS (24-hour) 80 120 150 75
IFC EHS (annual) 40 - 700 350
IFC EHS (24-hour) - 125 150 75

Exhibit IV: Approved Developments

Biock No. Coal Mine Power Plant Source
Block Il 6.5 mpta 660 MW ESIA of Block Il Mining Project?
ESIA of Block || Power Flant Project*
Block VI 2.5 mpta - ESIA of Block VI Mining Project®

2 The standard deviation is 93 pug/m? when the reading of 780 ug/m3is removed. The reading of 780 pg/m®
is 6 times the median value and is likely a low occurring outlier.

® Hagler Bailly Pakistan, February 2011, Environmental and Social Study of Thar Coal Block Il Mining
Project for Sindh Engro Coal Mining Company.

* Hagler Bailly Pakistan. Environmental Impact Assessment of Thar Coal Block Il Power Plant Project.
Pakistan, January 2014

$ Hagler Bailly Pakistan (HBP), April 2013, Environmental and Social Impact Assessment of Block VI
Lignite Mining Project for Sindh Carbon Energy Ltd [now Oracle Coalfields Limited].

Hagler Bailly Pakistan Executive Summary
R6VO2HOH: 07/13/16 Xvi



ESIA of 330 MW Coal-Fired Power Plant in
Energy Park. Block I Thar Coalfields

Exhibit V: Simulated Baseline Results (ug/m®)

Pollutant:  Averaging Period Measured  Modeled | Simulated | SEQS | IFC EHS
Baseline Increment Baseline limits
S0: 24-hour Max 7.4 22.4 294 120 125
Annual Average 6.4 134 80 -
NO: 24-hour Max 33 14.6 17.6 80 -
Annual Average 42 7.2 40 40
PMwo | 24-hour Max 140 133534 | 273534 | 150 | 150
Annual Average 8.417 | 148417 1120 70
PMzs | 24-hour Max 30 12498 | 42498 | 75 75
Annual Average 1.185 31.185 40 35

The following conclusions can be drawn:

» The 24-hour and annual concentrations of SOz and NO2 complies with both SEQS
and [FC EHS limits.

» The 24-hour PM¢ concentrations exceed both SEQS and IFC EHS at 28% of the
area (195 km? out of total area of 700 km?).

» The annual PM g concentrations exceed the limits in the entire area as the
measured baseline conditions exceed the standard. It must be noted that the
measured baseline is established based on 18 measurements each at 24 hour and

not the annual average.

» The 24-hour and annual concentrations of PMz s complies with both SEQS and
IFC EHS limits.

Sound Levels

Baseline sound levels were established using primary data collected for this Study and
data available from secondary sources. The resulting baseline sound levels are shown in
Exhibit VL. The sound levels are generally low and comply with limits.

Exhibit VI: Sound Level Baseline of the Study Area

Location Average Lo (dBA)
Daytime Nighttime
Desert Background 446 40.5
Village 494 43.0
Village & Road 52.2 48.6
SEQS 55 45
IFC Limits 55 45
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Groundwater

There are no major rivers within the Thar Desert. Rainwater flows (mostly as sheet flow)
to the nearest topographic low, and either evaporates there or infiltrates®. The inactive
Nara River used to flow in the west of the Thar Desert. The old bed of the Nara River is
now utilized as part of the Nara Canal.

Three main aquifers and two aquitards have been identified in the Thar region. These
units comprise (from the surface downwards):

» upper aquifer (Top Aquifer), which is located in the base of the dune sands
fine grained siltstone aquitard
middle alluvial sand aquifer (Middle Aquifer) of sub-recent age

claystone and lignite aquitard in the top part of the Bara Formation

Yy v v v

deep aquifer (Deep Aquifer or Bottom Aquifer) of marine sands belonging to the
bottom part of the Bara Formation.

Ecological Baseline

The ecological baseline includes nearby protected areas, habitat types and ecological
resources. The Thar Desert is a large ecoregion lying to the west of the Aravalli Mountain
Range in northwestern India. The relief varies between near sea level to more than 150
meters. The topography is defined by sand dunes which are mostly longitudinal, forming
a NE-SW trend. They are stabilized by shrubs and grass. Alluvial soil brought down by
rain water, is deposited in depressions within the inter-dunal valleys. The vegetation is
desertic and semi-desertic.

The Protected Area closest to the Study Area is the Rann of Kutch Wildlife Sanctuary. It
is located 32 km from Study Area. The Rann of Kutch Ramsar Site is the only designated
area of global conservation importance present in the vicinity of the Study Area, being a
part of the 1.6 million hectares of wetlands of international importance stretching across
the two countries of India and Pakistan.”

Detailed descriptions of the flora and fauna of the Study Area are presented in the report.
Based on the information collected key aspects for each ecological resource are provided
below:

» Vegetation — there are no plant species of conservation importance in the Study
Area, based on the [UCN Red List or under the Pakistan legislation. The only
plant species included in the CITES Species List is Leafless Milk Hedge (Thor)
Euphorbia caducifolia that is included in Appendix 11.% It is a major species in

& Bender, 1995, Geology of Pakistan

7 World Wildlife Fund (WWF). Desert wetlands, World Wildlife Fund Global, News and Stories (February
2003)

® UNEP-WCMC. SPECIES+ CITES database. < hitp://www.speciesplus.net/species > accessed
November 20, 2015
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rocky deserts of western and central India and Pakistan, occurring from sea level
up to 600/800 meters.’.

Mammals — there are no mammal species are of conservation importance in the
Study Area based on the IUCN Red List of Threatened Species. Some of the
mammal species found in the Study Area are on Pakistan’s Mammals National
Red List. However, their distribution is widespread and not limited to the Study
Area.

Birds — the main concern is with respect to vulture species including the Oriental
White-backed Vulture listed as Critically Endangered and the Egyptian Vulture
listed as Endangered according to the IUCN Red List. Another bird species of
conservation importance is the Laggar Falcon listed as Near Threatened according
to the IUCN Red List.

Herpetofauna — there is discrepancy in the references for endemism, however,
there is at least one endemic reptile species, the Cholistan Desert Lacerta, and
possibly two more endemic species, including the Red-throated Ground Agama
and the Sindhi Krait. However, their distribution is widespread and they are not
restricted to any habitat type, therefore, there is no species of conservation
importance in the Study Area amongst herpetofauna.

Socioeconomic Baseline

There are ten villages in the Study Area. The population of the area is estimated to be a
little over 6,000 individuals. These villages and their relative populations are shown in
Exhibit VII.

The area has a weak infrastructure when compared to other districts provincially and
nationally. Water supply is one of the major problems faced by villages in the area. Most
of the underground water is brackish. The villagers travel to the nearby towns of Mithi
and Islamkot for health facilities.

9

LLifle, Encyclopedias of living forms, The Encyclopedia of Succulents, Euphorbia caducifolia,
<http:/Aww. IIiﬂe.comlEncyclopediaISUCCULENTSIFaminlEuphorbiaceae/28041lEuphorbia_caducifolia>. accessed
December 18, 2015
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Exhibit VII: Population Distribution in the Study Area '
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Gender and Age Profile

The population pyramid has a broad base with a relatively large number (40%) of
children (10 years of age or less), which indicates high birth rates. The sharp decline of
the pyramid signifies a low life expectancy amongst the population of the Study Area, as
those above 60 years of age account for only 4% of the population. The structure also
shows that more than half (around 60%) of the population is 20 years of age or younger.

Ethnology and Religion

Hindus and Muslims form the two ethnic groups of the Study Area and are further split
into multiple castes.

The main languages spoken in the Tharparkar District are Sindhi and Dhatki. In the Study
Area, Muslims typically speak Sindhi and/or Dhatki as their primary language while
Hindus primarily speak Dhatki only

Governance

The Study Area falls within the Tharparkar District of Sindh Province. The District lies
between 24° 10" to 25°45' N latitudes and 69' 04' to 71°06' E longitudes. There is a single
local government at the District level called the District Government. The District
Government consists of an elected District (zila) Council Chairman. The District
administration comprises District offices including sub-offices at UC and town level
(includes municipal and town committees).

The District is bounded on the east by India (Jaisalmer District), whereas the northern
and western peripheries are bounded by the Mirpurkhas and Badin districts respectively.
In the south of Tharparkar, there is an extensive marsh, known as Rann, and the Indian
district of Kutch.

Civil society organizations have been active in Tharparkar District since the 1960s. Save
the Children Fund, now transformed into Thardeep Rural Development Program (TRDP),
is the largest NGO in Sindh. It has staff, offices and programs in all talukas of the
Tharparkar district, and a field office in the town of Islamkot near Thar coal field. and
Participatory Village Development Programme (PVDP) works mostly with the Kolhi and
Bheel scheduled castes. Other NGOs working in Tharparkar include the Trust for
Voluntary Organizations (TVO), Baanhn Beli (helping hands) organization and the
Marooara Coordination Council. Civil society groups in the area include the Press Club
Mithi, Press Club Islamkot and Sindhi Adabi Sungat among others.

Livelihoods and the Local Economy

The majority (77%) of the employed population of the District was engaged in primary
occupations such as agriculture and livestock according to the 1998 population census.
Images of livestock are shown in Exhibit VIII. Other occupations in the district include
woodwork, wool-weaving, leather work, jewelry-making, cloth-dyeing, embroidery, and
snake-charming. The number of artisans has increased over the last decade to meet the
demand for handicrafts.

Tharparkar has been consistently ranked as one of the most deprived districts provincially
and nationally. The Annual Report on Poverty 2001 by the Social Policy Development
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Center (SPDC) ranked Tharparkar as the most deprived district in Sindh and 84™ out of
98 districts in Pakistan in terms of depravation.

Exhibit VIII: Typical images of Livestock

Camels Livestock use roads fo access grazing areas.

Physical Infrastructure

The area has a weak infrastructure when compared to other districts provincially and
nationally

Water supply is a major problem faced by villages in Tharparkar. Most underground
water is brackish and saline, there are no rivers and perineal springs are rare, Rainwater is
collected in large open channels called tarais, and small underground tanks called rankas.
There are also wells in lower lying areas that collect rainwater. The main sources of
drinking water for humans and livestock is from dug wells, which is supplemented by
rainwater for a few months after the rainy season.The main mode of construction in rural
Tharparkar consists of huts called chaunras with pointed thatched roofs of shrubs and
grasses they are built on mud plastered platforms. The 1998 census reported that only
6.75% of the housing units were using electricity in Tharparkar.

Social Infrastructure

Literacy'! in Tharparkar district is low and shows high gender disparity. The 1998
population census reported the literacy rate of Tharparkar district at 18.32%; 28.3% for
males and 6.9% for females. In rural areas, the literacy rate was 25.72% for males and a
mere 4.8% for females.

A high maternal mortality rate of 800 deaths per 100,000 live births in 1992, and a high
infant mortality rate (IMR) of the district in 1992 at 150 (deaths per 1,000 live births)
indicates a lack of health facilities in the area.

Cultural Heritage

There are a large number of religious, archeological and cultural sites of significance in
the Thar area. These include temples, forts, and tombs. The site closest to the Study Area

" Literacy is defined as “all those persons ten years of age and above who could read and write in any
language with understanding, as percentage of the population ten years and above.”
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is the Gad of Mirs (Talpurs) in Block 11. It is located in the south of Seengaro Village
about 10 km southeast of the Energy Park.

Mosques and shrines are places of Muslim worship. Hindu places of worship include
temples and shrines. Temples are located in almost every village.

Cemeteries exist in almost every village. Muslims and Hindus bury their dead in their
respective cemeteries. The Thakurs, first cremate their dead and the ashes are buried.

Public Consultation and Disclosure

Community consultations were conducted with the community members for all 10
settlements within the Study Area. Separate consultation sessions were arranged for the
community women. Institutions identified as important stakeholders were also consulted.
A combined list of stakeholders which were consulted for the Project is given in

Exhibit IX. Key concerns raised by the stakeholders and complete logs of the
consultations are presented in the report,

Exhibit IX: List of Consulted Stakeholders

No Stakeholder Stakeholders Date of
Group Consuiltation

1. Villages within Baka Karan. Salah Jhanjhi,Kachhibo Je Dhani, Jaman May 12, to May
the Study Area Samo, Bitra, Mithay Je Wandh, Kharo Jani, Aban Jo 25, 2016
Tar, Noray Ji Wandh and Lale Ji Dhani

2. NGOs Participatory Village Development Programme, May 24, to May
Baanhn Beli, Sukar Foundation, Social Welfare, 25,2016
National Commission For Human Development
Government Assistant Commissioner Islamkot May 24, 2016
Civil Society Press Club, Thar Coal Action Board May 24, to May
25,2018
5. Other The Hub Power Company Limited May 23, 2016
Developers in
the Area

Project Impacts and Mitigation Measures

Impacts for the construction and operation of the Projects are discussed in detail in the
report. This is followed by a cumulative impact assessment of the expected coal mines
and power plants in the area.

Impacts to Air Quality

Impacts to air quality can be assessed by comparing impacts to standards for stack
emissions and to standards for ambient air quality.

Stack Emissions

The Project will be compliant with both SEQS and IFC guidelines for coal power plant
emissions as shown in Exhibit X. The relevant IFC air quality guidelines are in bold.
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Exhibit X: Compliance with SEQS and IFC Emission Standards
for Coal Fired Power Plants

Parameter SEQS IFC Guidelines Project Emissions Status
Sulfur Dioxide 100 - 500 Tons For NDA: 900-1500 17 tons perdayor  Compliant
per day mg/Nm? 584 mg/Nm?
For DA: 400 mg/Nm?
Oxides of For lignite fossil  For NDA: 510 168 ng/J of heat Compliant
nitrogen coal: mg/Nm? input
260 ng/J of heat  For DA: 200 mg/Nm?® 381 mg/m?
input
Particulate 500 mg/Nm? For NDA: 50 mg/Nm? 23 mg/Nm? Compliant
matter For DA: 30 mg/Nm?®
Ambient Air Quality

As there are a number of existing, planned, and foreseeable gaseous emission sources in
the area, it is essential to consider their impacts on the ambient air quality in appropriate
manner. This inventory of the sources and the scheme under which they are considered
are discussed in Exhibit XI and the results provided in Exhibit XII.

Exhibit XI: Gaseous Emission Sources and their Assessment

Additional Sources Approach Section
Existing Measured Baseline Section 4.3.6
Natural Measured
Biomass Burning
Traffic
Planned Projects Simulated Baseline Section 4.3.6
2x330 MW Plant, Block I ' Modelled + Measured
Block I Coal Mine
Block VI Coal Mine
Proposed 330 MW Plant Impact of Proposed Plant Section 6.3.2

1x330 MW Plant, Block

Incremental Impact of Proposed Plant +
Simulated Baseline i

Second 330 MW Plant being
developed Simultaneously

1x330 MW Plant, Block II

Impact of Second Plant Section 6.3.2

Incremental Impact of Second Plant +
impact of Proposed Plant

Future Developments

2640 MW Plants, Block I
1320 MW Plants, Block ||
330 MW Plant, Block VI
Block 11l Coal Mine

Cumulative Impact Section 6.4.1

Incremental Impact of Future
Developments + Impact of Second Plant
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Dispersion modelling was used to quantify the impact of air pollutants on nearby
sensitive receptors. The United States Environmental Protection Agency approved
regulatory air quality model AERMOD was used to model dispersion of the total
pollutant loads. Details of the assumptions and model inputs are given in the report.

Exhibit XII: Predicted Results (ug/m?)

Poliutant; Averaging . Simulated Impact of Proposed | Impact of Additional | SEQS . IFC
Period Combined 1x330 MW Plant 1x330 MW Plant EHS

Baseline limits

Incremenit Ambient Increment Ambient

SO: 24-hour Max 294 8.4 37.8 17.7 47 1 1201 125
Annual Avg. 13.4 2.9 16.3 56 18.9 80 -
NO: 24-hour Max 176 55 231 11.5 29.1 80
Annual Avg. 72| 19 9.1 36 10.8| 40, 40

PMao 24-hour Max | - 273.534 0.006 : 273.540 0.013 | 273.546 150 150
Annual Avg. = 148.417|  0.011 148.429| 0023 148441] 120 70

PM2s | 24-hour Max |  42.498 0.004 42502 0.003 42506| 75 75
Annual Avg. 31.185 0.005 31.189 0.009: 31.194 40 357

The following conclusions can be drawn:
Incremental Impact of SO; and NO, Emission

The 24-hour and annual concentrations of SOz and NO will increase due to the proposed
Plant (Exhibit XII). However, the increase will be less than 10 pg/m? in all cases (SO2
and NO, annual and 24-hour). The impact of the second plant will be similar.

SO: and NO; Concentration after the Proposed Plant

The 24-hour and annual concentrations of SO2 and NO2 complies with both SEQS and
IFC EHS limits. This is true for the proposed Plant as well the second Plant.

Incremental impact on PMs and PM; s Concentrations

There is no significant impact of proposed plant on PM o and PMz s concentrations. The
reason is as the plant is using electrostatic precipitators with 99.9% efficiency that
captures almost particulate matter of each size and leaves a minute amount of particulate
matter in flue gas. As can be seen from Exhibit XII, the net increase even after both
plant are operational will be less than I pg/m>.

PM:o and PM:s Concentration after the Proposed Plant

The ambient 24-hour and annual PM;g concentrations exceed both the SEQS in a large
area. The 24-hour PM2 s concentration complies with both SEQS limits but is relatively
high. This is primarily due to the natural causes.

The air quality management of an area is the responsibility of SEPA under the Sindh Act.
Itis proposed that SEPA, working with the developers in Thar Coalfields, develop an
ambient air quality management plan to mitigate the high concentration of natural dust in
the area.
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Impacts to Socioeconomic Environment

Impacts to the socioeconomic environment are summarized below and described in detail
along with the proposed mitigation measures in the report:

Employment Impact

The Project will create additional job opportunities. It is expected that more than 100
staff positions will be created under the Project. Most of these positions will be skilled,
having expertise in handling the new equipment and processes.

To maximize employment of people from within the Study Area in the operational phase
of the Project, the Project will invest in training programs that focus on the Study Area.

Increased Power Generation

Due to the Project, 300 MW will be added to the system. The power generated by the
Project would be supplied to various sectors that are currently impacted by the power
shortages and bridge part of the energy shortfall facing the country.

In-Migration

The increased job opportunities offered by the Project and by service providers to the
Project will lead to an influx of job seekers in the Study Area. The influx of job seekers
would lead to the development of informal settlements due to the absence of surplus
housing facilities. The migrants can also effect the culture of the Study Area. This can
possibly generate conflict between locals and the in-migrants. Mitigation measures to
avoid this are detailed in the report.

Impacts to Ecology

Any ecological impact from the Project will be incremental over the impact of the mining
activities in Block 11. In the ESIA for the Block II Coal Mine, it is stated that other than
potential impact on the vulture habitat, no significant impact of the mining on the flora
and fauna of the area are anticipated.

The vulture population in the Indian subcontinent is declining due to existing threats to it.
A major cause is presumably poisoning by the veterinary drug Diclofenac, probably
combined with other causes (Bird Life International 2010)'%. The birds feed on carcasses
of animals treated with the veterinary drug,

Availability of nesting sites and food are principle factors that determine the population
of vultures in an area. Clearing of land for power plant will reduce the potential habitat
area of these vultures. While the trees for nesting and the feeding areas are widespread in
the Thar Desert, a program for management of vulture population in the vicinity of the
Energy Park supported by the Project will be required to contribute to the ongoing efforts
of the Sindh Wildlife Department and other conservation groups in preventing the
extirpation of this species from the Thar area.

2 BirdLife International 2010. Species factsheet: Neophron percnopterus. Downloaded from

http:/fwww birdlife.org on 27/6/2010.
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Environmental Management Plan

The Environmental Management Plan (EMP}) is the fundamental tool that ensures that all
mitigation measures to reduce the impacts of the Project discussed in Chapter 6 are
consolidated, their implementation responsibilities identified and the resources required
to implement the measures are provided. Further, the EMP includes monitoring measures
as a feedback mechanism on implementation and effectiveness of the mitigation
measures.

The EMP contains the following elements:
» An institutional framework for effective implementation of the plan

» The Mitigation Plan which summarizes the mitigation measures to be
implemented.

A monitoring plan with guidelines on reporting and feedback
Suggested training programs to build capacity for the implementation of the EMP

A framework for the establishment of a grievance redress mechanism

¥y v v Vv

Guidelines for the development of supplementary, content specific plans
including:

> Construction Management Plan
> Coal Dust Management Plan

> Emergency Response Plan

>  Waste Management Plan

» Guidelines on how changes to the EMP and Project with be handled.

Analysis of Alternatives

The different facets of the Project that were looked into for an analysis of alternatives are
as follows:

» No project alternative
Coal-source
Boiler technology

Particulate matter emission control

Yy v v ¥

Transport route

Conclusion

Major potential impacts of the Project are associated with air quality and changes to the
socioeconomic environment. However, if the field activities, including the
implementation of all mitigation measures and monitoring requirements as outlined in the
Environmental Management Plan (Chapter 7), are carried out as described in this report,
the anticipated impact of the Project on the area’s natural and socioeconomic
environment will be well within acceptable limits, The project will also comply with all
the statutory requirements and standards listed in Chapter 2 of this report.
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1. Introduction

ThalNova Power Thar (Private) Ltd. (TNPTL) plans to establish a 330 megawatt (MW)
Thar Lignite Coal-based Power Plant (the ‘Project’) in the Energy Park associated with
Block 11, Thar coalfields in Sindh.

This document identifies basic settings and design of the proposed project, prevalent
national and international laws, regulations, physical, ecological and socioeconomic
baseline conditions and assesses the environmental impact of the proposed Project. In
accordance with the environmental regulations of Sindh, the results are presented as an
Environmental Impact Assessment (EIA) for submission to the Sindh Environmental
Protection Agency (SEPA) for review and grant of environmental approval.

TNPTL acquired the services of Hagler Bailly Pakistan (Pvt.) Ltd. (HBP) to undertake
the E1A study.

1.1 Project Setting

The Thar Coalfields are located in the Thar Desert in Sindh Province of Pakistan. The
coal resources of the Thar Coalfields are estimated at 175 billion tonnes of lignite coal.
The Government of Sindh (GoS) has, to date, identified 13 “blocks” for development of
coal mines (Exhibit 1.1), however, currently the exploration and development work is
being carried out in less than half of the blocks.

Sindh Coal Authority (SCA) has awarded a 95.5 square kilometer (km?) area of the
coalfield, known as Thar Block 11 (‘Block II'), to Sindh Engro Coal Mining Company
(SECMC), which is jointly owned by the GoS and the Engro PowerGen Limited.

An ‘Energy Park’ is being developed within the limits of Block I1. The Energy Park
spreads over an area of the about 2 km? (500 acres) and is expected to contain six power
plants, with a combined power generation capacity of about 4,000 MW.

Hagler Bailly Pakistan introduction
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Exhibit 1.1: Project Location within the Thar Coalfields
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1.2 Introduction to the EIA Study

This EIA was conducted to meet the regulatory requirements as set out in the Sindh
Environmental Protection Act 2014 (Sindh Act 2014), and its associated rules and
regulations. Wherever needed, reference is also made to the International Finance
Corporation’s (IFC) Performance Standards (PS)13 and Environmental, Health, and
Safety Guidelines.'* The guidelines provided by these documents are considered as the
best industry practice in environment,

1.21 Objectives of the EIA
The objectives of EIA are to:

» Assess the existing environmental conditions in the Project area, including the
identification of environmentally sensitive areas.

» Assess the proposed Project activities to identify their potential environmental and
social impacts, evaluate the impacts, and determine their significance.

» Propose appropriate mitigation and monitoring measures that can be incorporated
into the design of proposed activities to minimize any environmentally adverse
effects as identified by the assessment.

» Assess the proposed Project activities and determine whether they comply with
the relevant environmental regulations of Pakistan.

The findings of the EIA have been documented in the form of this report which is to be
submitted to the SEPA as per regulatory requirements.

1.2.2 Scope of the EIA

The scope of the EIA includes an assessment of the environmental and social impacts of’

» Construction activities including, but not limited to, on-site civil works and
installation activities of power plant, on-site coal yard, ash storage, and coal and
ash transfer system.

Disposal of waste from the construction activities;
Unloading of coal at the Project site;

Operation of the power plant; and

vy v v v

Hiring of labor and labor issues during construction and operation of the power
plant and the associated social issues.

'3 Available at www.ifc.org/sustainability *Available at www.ifc org/ehsauidelines '
14 Available at

http:llwww.a'fc.org/wps/wcm/connect/topics_ext_content/ifc_externaI_corporale_sita/ifc+sustainability/our
+approach/risk+management/ehsquidelines
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1.3 Exclusion from Scope of the EIA

The impacts of some of the associated activities are excluded from the scope of the EIA.
The activities and the reason for the exclusion are as follows:

» The mining of coal and all associated activities: This is covered in the ESIA of
Block II which is already approved;

» Sourcing and transport of water to the Plant: This is in the scope of the GoS and is
subject of a separate environmental assessment;

» Ultimate disposal of wastewater and ash from the power plant: This is in the
scope of the GoS and is subject of a separate environmental assessment;

» Evacuation of power: This is in the scope of the National Transmission and
Despatch Company and is subject of a separate environmental assessment; and

» Acquisition of land or resettlement for the power plant site: This is covered in the
ESIA of Block Il which is already approved.
1.4  Organization of this Report
The EIA report is organized in the following sections:

Section 1 (/ntroduction) provides an overview of the project, introducing the project
proponent, and outlines the scope of this study.

Section 2 (Legal and Institutional Framework) presents the legislative requirements that
need to be followed while conducting an EIA.

Section 3 (The Proposed Project) contains information about key features of the
proposed Project, such as its location and design.

Section 4 (Description of the Environment) documents in detail the existing physical,
ecological and socioeconomic conditions around the Project site.

Section S (Public Consultation and Disclosure) presents the objectives and outcomes of
the public stakeholder consultations that were conducted during the EIA.

Section 6 (Project Impacts and Mitigation Measures) presents an assessment of the
Project’s impact on the physical, ecological, and socioeconomic environment, as well as
recommended mitigation measures.

Section 7 (Environmental Management Plan) facilitates the implementation and
monitoring of the mitigation measures identified in the environmental impact assessment.

Section 8 (Analysis of Alternatives) discusses alternatives to the proposed Project that
were considered.

Section 9 (Conclusion) summarizes the findings and recommendations of this EIA study
and concludes the report

Hagler Bailly Pakistan introduction
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2. Legal and Institutional Framework

In Pakistan, the history of legislation drafted specifically to protect the environment dates
back to 1980s. This section provides a brief historical and constitutional context followed
by a detailed discussion of relevant laws.

2.1 Historical and Constitutional Context

The development of statutory and other instruments for environmental management has
steadily gained priority in Pakistan since the late 1970s. The Pakistan Environmental
Protection Ordinance, 1983 was the first piece of legislation designed specifically for the
protection of the environment. The promulgation of this ordinance was followed, in 1984,
by the establishment of the Pakistan Environmental Protection Agency (Pak-EPA), the
primary government institution at that time dealing with environmental issues.
Significant work on developing environmental policy was carried out in the late 1980s,
which culminated in the drafting of the Pakistan National Conservation Strategy.
Provincial environmental protection agencies were also established at about the same
time. The National Environmental Quality Standards (NEQS) were established in 1993.
In 1997, the Pakistan Environmental Protection Act (PEPA) 1997 was enacted to replace
the 1930 Ordinance. PEPA conferred broad-based enforcement powers to the
environmental protection agencies. This was followed by the publication of the Pakistan
Environmental Protection Agency Review of Initial Environmental Examination and
Environmental Impact Assessment Regulations 2000 which provided the necessary
details on the preparation, submission, and review of initial environmental examinations
(IEE) and environmental impact assessments (EIA).

Prior to the 18™ Amendment to the Constitution of Pakistan in 201 0, the legislative
powers were distributed between the federal and provincial governments through two
‘lists” attached to the Constitution as Schedules. The Federal list covered the subjects
over which the federal government had exclusive legislative power, while the
‘Concurrent List’ contained subjects regarding which both the federal and provincial
governments could enact laws. The subject of ‘environmental pollution and ecology’ was
included in the Concurrent List and hence allowed both the national and provincial
governments to enact laws on the subject, However, as a result of the 18™ Amendment
this subject is now in the exclusive domain of the provincial government, The main
consequences of this change were as follows:

» The Ministry of Environment at the federal level was abolished. Its functions
related to the national environmental management were transferred to the
provinces. To manage the international obligations in the context of environment,
a new ministry—the Ministry of Climate Change—was created at the federal
level.

» The PEPA 1997 is technically no longer applicable to the provinces. The
provinces were required to enact their own legislation for environmental
protection. However, to ensure legal continuity PEPA 1997 continued to be the

Hagler Bailly Pakistan Legat and Institutional Framework
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legal instrument for environmental protection in the provinces till enactment of
provincial laws.

All four provinces have enacted their own environmental protection laws. These
provincial laws are largely based on PEPA 1997 and, hence, provide the same level of
environmental protection as the parent law.

2.2 Sindh Environmental Protection Act 2014

The Sindh Environmental Protection Act 2014 (Sindh Act 2014) is the basic legislative
tool empowering the government to frame regulations for the protection of the
environment. As per the law, the Sindh Environmental Protection Agency (SEPA) is
responsible to implement the provisions of this Act in Sindh. The Sindh Act 2014 is
applicable to a broad range of issues and extends to air, water, industrial liquid effluent,
marine, and noise pollution, as well as to the handling of hazardous wastes. The articles
of Sindh Act 2014 that have a direct bearing on the proposed Project are listed below.
The details are discussed in the following sections.

Article 11 that deals with the Sindh environmental quality standards (SEQS) and its
application

Article 13 that deals with hazardous substances
Article 14 that prohibits various acts detrimental to the environment
Article 17 that establishes the requirement for environmental impact assessment,

To implement the provisions of the Sindh Act 2014, rules and regulations are required.'
The key rules and regulations are:

I. National Environmental Quality Standards (Self-Monitoring and Reporting by
Industries) Rules, 2001

2. Environmental Samples Rules, 2001

Sindh Environmental Protection Agency Review of Initial Environmental
Examination and Environmental Impact Assessment Regulations, 2014 (IEE-EIA
Regulations 2014)

Guidelines are issued by the Pak—EPA for preparation of environmental assessment. The
relevant guidelines are discussed in Section 2.3. All the rules, regulations, and guidelines
issued under PEPA 1997 and discussed above remain valid after promulgation of Sindh
Act 2014,

5 Rules and regulations are similar instruments but differ in their hierarchy. The power to make rules and
regulations is given in the enabling law, PEPA 1997 and Sindh Act 2014 in this case. The rules are made
by the government {federal or provincial, as the case may be) and require publication in the official
gazette. Regulations are made by the government agency which is empowered by the law,
environmental protection agencies in this case, and are not always published in the official gazette.
Rules deal with relatively important matters such as delegation of powers and authorities, whereas
regulations usually deal with procedural matters.

Hagler Bailly Pakistan Legal and Institutional Framework
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2.3 Requirements for Environmental Impact Assessment

The articles of Sindh Act 2014 that have a direct bearing on the environmental
assessment of the proposed Project are;

Article 17(1): “No proponent of a project shall commence construction or operation
unless he has filed with the Agency'® an initial environmental examination or an
environmental impact assessment, and has obtained from the Agency approval in
respect thereof.’

Article 17(3): ‘Every review of an environmental impact assessment shall be carried
out with public participation...’

The IEE-EIA Regulations 2014 provides the necessary details on the preparation,
submission, and review of the [EE and the EIA. Categorization of projects for IEE and
EIA is one of the main components of the IEE-EIA Regulations 2014, Projects have been
classified on the basis of expected degree of adverse environmental impact. Project types
included in Schedule 11 of the regulations those that are likely to have potentially
significant impact on the environment and thus an EIA is required for such projects,
whereas those included in Schedule I as having potentially less adverse effects and
therefore require an IEE. Coal fired power plants with capacity less than 50 MW is
included in Schedule 1 (List of Projects requiring an [EE) whereas Coal power projects
above 50 MW is included in Schedule IT (List of Projects requiring an EIA). As the
project involves development of a power plant of more than 50 MW, it falls within the
category of Schedule Il and an EIA has been prepared for it.

The word *project’ as defined in the Sindh Act 2014 includes new developments as well
as modifications, expansions and rehabilitations of the existing projects. The proposed
Project is considered a new development and not a modification to the existing Project
because it will have its own separate staff, resources, financing, accounting, utilities, and
administrative control. None of these items will be shared. Hence the existing project is
not the subject of this EIA.,

Regulation 9 of the IEE-EIA Regulations 2014 requires that ‘(1) Ten paper copies and
two electronic copies of an IEE or EIA shall be filed with the Federal Agency; (2) Every
IEE and EIA shall be accompanied by (a) an application, in the form set out in

Schedule V; (b) copy of receipt showing payment of the review fee; (¢) no objection
certificates from the relevant departments in case of EIA shall be the part of reports; and
(d) the environmental check list as per its guidelines.

The prescribed procedure for review of EIA by the EPA is described in Regulations 10—
17 and is depicted in Exhibit 2.1. The key features are:

On acceptance of the EIA for review, EPA will place a public notice in national English
and Urdu newspapers and in local language newspaper informing the public about the
project and where it’s EIA can be accessed. It will also set a date for public hearing
which shall be at least 30 days after the publication of the notice.

® The term ‘Agency’ refers to the Sindh Environmental Protection Agency.

Hagler Bailly Pakistan Legal and Institutional Framework
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Exhibit 2.1: EIA Review and Approval Procedure
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If it considers necessary, the EPA can form a Committee of Experts to assist the EPA in
the review of the EIA. The EPA may also decide to inspect the project site.

Article 17(4) of SEPA Act 2014 binds the SEPA to ‘communicate its approval or
otherwise ... within a period of four months from the date the environmental impact
assessment is filed complete in all respects in accordance with the regulations, failing
which ... the environmental impact assessment shall be deemed to have been approved,
to the extent to which it does not contravene the provisions of this Act and the rules and
regulations’.

Regulation 7 of the IEE-EIA Regulations 2014 pertains to the guidelines. It states that:
‘(1) The Agency may issue guidelines for preparation of an IEE or EIA or an
environmental checklist, including guidelines of general applicability and sectoral
guidelines indicating specific assessment requirements for planning, construction and
operation of projects relating to a particular sector. (2) where guidelines have been issued
under sub-regulation (1), an IEE or EIA shall be prepared, to the extent practicable, in
accordance therewith and the proponent shall justify in the 1EE or E1A or in
environmental checklist any departure therefrom.” An EIA is required for thermal power
generation over 100MW and for coal power projects above 50 MW,

The relevant guidelines are the follows:

» Policy and Procedures for Filing, Review and Approval of Environmental
Assessments, Pakistan Environmental Protection Agency, September 1997

These guidelines define the policy context and the administrative procedures that
will govern the environmental assessinent process, from the project pre-feasibility
stage, to the approval of the environmental report. The section on administrative
procedures has been superseded by the IEE-EIA Regulations, 2000.

» Guidelines for the Preparation and Review of Environmental Reports, Pakistan
Environmental Protection Agency, 1997

These guidelines target the project proponents and specify:
> The nature of the information to be included in environmental reports
> The minimum qualifications of the EIA conductors appointed

> The need to incorporate suitable mitigation measures at every stage of project
implementation

> The need to specify monitoring procedures.

The terms of reference for the reports are to be prepared by the project proponents
themselves, The report must contain baseline data on the project area, detailed
assessment thereof, and mitigation measures.

» Guidelines for Public Consultation, Pakistan Environmental Protection Agency,
May, 1997

These guidelines support the two guidelines mentioned earlier. It deals with
possible approaches to public consultation and techniques for designing an

Hagler Bailly Pakistan Legal and Institutional Framework
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effective program of consultation that reaches out to all major stakeholders and
ensures the incorporation of their concerns in any impact assessment study,

» Guidelines for Sensitive and Critical Areas, Pakistan Environmental Protection
Agency, October, 1997

The guidelines on sensitive areas are more specific in that they identify the
officially notified protected areas in Pakistan, including critical ecosystems,
archeological sites, etc., and present checklists for environmental assessment
procedures to be carried out inside or in the vicinity of such sites.
Environmentally sensitive areas include, among others, archeological sites,
biosphere reserves and natural parks, and wildlife sanctuaries and preserves. The
guidelines state that the approach recommended in the document should extend to
areas in the vicinity of such sensitive and critical sites, although the term
‘vicinity’ is not explicitly defined.

2.4 Other Relevant Laws

2,41 Self-Monitoring and Reporting by Industry Rules 2001

Under the National Environmental Quality Standards (Self-Monitoring and Reporting by
Industry) Rules 2001 (the ‘SMART’ Rules}, industrial units are responsible for
monitoring their gaseous and liquid discharges and reporting them to the relevant
environmental protection agency (EPA). As coal-fired thermal power plants fall under
Schedule [ Category B of industrial categorization and reporting procedure for SMART,
the respective environmental monitoring reports are required to be submitted on quarterly
basis to the relevant authorities. The project proponents will report their emission and
effluent to SEPA in accordance with the rules.

242 The Forest Act 1927

The Act empowers the provincial forest departments to declare any forest area reserved
or protected. The act also empowers the provincial forest departments to prohibit the
clearing of forests for cultivation, grazing, hunting, removing forest produce, quarrying,
felling, and lopping. Vegetation clearing will be required in the site preparation for the
power plant but since the area is not declared as a reserve forest this law will have no
implication on the project.

2.4.3 Factories Act 1934

Particular sections of the act applicable to this project are:

» Section 13(1): Every factory shall be kept clean and free from effluvia arising
from any drain, privy or other nuisance.

» Section 14(1): Effective arrangements shall be made in every factory for the
disposal of wastes and effluents due to the manufacturing process carried on
therein,

> Section 16(1): In every factory in which, by reason of the manufacturing process
carried on, there is given off any dust or fume or other impurity of such a nature
and to such an extent as is likely to be injurious or offensive to the workers

Hagler Bailly Pakistan Legal and Institutional Framework
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employed therein, effective measures shall be taken to prevent its accumulation in
any work-room and its inhalation by workers and if any exhaust appliance is
necessary for this purpose, it shall be applied as near as possible to the point of
origin of the dust, fume or other impurity, and such point shall be enclosed so far
as possible.

» Section 16(2): In any factory no stationary internal combustion engine shall be
operated unless the exhaust is conducted into open air and exhaust pipes are
insulated to prevent scalding and radiation heat, and no internal combustion
engine shall be operated in any room unless effective measures have been taken to
prevent such accumulation of fumes therefrom as are likely to be injurious to the
workers employed in the work-room.

» Section 20(1): In every factory effective arrangements shall be made to provide
and maintain at suitable points conveniently situated for all workers employed
therein a sufficient supply of whole-some drinking water.

» Section 26(1) d(i): In every factory the following shall be securely fenced by the
safeguards of substantial construction which shall be kept in position while the
parts of machinery required to be fenced are in motion or in use, namely — (a)
every part of an electric generator, a motor or rotary convertor.

2.44 The Sindh Irrigation Act 1879

This Act empowers the Government of Sindh (GoS) to use the natural sources of water
such as lakes, rivers, and streams, for supply of water for irrigation and other purposes. It
allows the government to develop the required infrastructure, for example, canals,
channels, pipelines, for the supply of water. It also allows the government to charge fee
for the supply of water and regulate the water supply.

2.5 Environmental Guidelines

2.5.1 World Bank/IFC Environmental, Health and Safety Guidelines for Thermal
Power Plants 2008

‘The Environmental, Health, and Safety (EHS) Guidelines are technical reference
documents with general and industry-specific examples of Good International Industry
Practice. The EHS Guidelines contain the performance levels and measures that are
generally considered to be achievable in new facilities by existing technology at
reasonable costs. Application of the EHS Guidelines to existing facilities may involve the
establishment of site-specific targets, based on environmental assessments and/or
environmental audits as appropriate, with an appropriate timetable for achieving them.

This document includes information relevant to combustion processes fueled by gaseous,
liquid, and solid fossil fuels and biomass and designed to deliver electrical or mechanical
power, steam, heat, or any combination of these.

Hagler Bailly Pakistan Legal and Institutional Framework
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2.6 Institutional Framework

2.6.1 Sindh Government Institutions

Under the Sindh Act 2014, SEPA is an autonomous agency. For administrative purposes,
it is part of the Forest, Environment and Wildlife Department of the Government of
Sindh. SEPA is a regulatory agency with the following main functions:

» Enforcement of Sindh Act 2014

Prepare environmental policies for approval of the Go$

Implement environmental policies

Publish annual state of the environment report for Sindh

Prepare or revise SEQS

Ensure implementation of SEQS

Establish systems and procedures for environmental management

Promote research and studies on environmental issues

Issue license for handling of hazardous substance

Certify environmental laboratories

Initiate legislation for environmental protection

Provide assistance to government agencies in case of environmental accidents
Providing advice to the government on issues related to environment

Assist governments agencics in implementation of waste management schemes
Provide guidance to public on environmental matters

Assist education institutions in prescribing environmental curricula

Undertake measures to enhance awareness on environment among general public
Disseminate knowledge on environment

Specify safeguards for the prevention of accidents which may cause pollution

Review and approve mitigation plans and give guidance for clean-up operations

Y ¥V ¥V vV ¥ ¥V ¥V ¥V ¥V ¥ ¥V VY ¥Y Y ¥vY v v vy v v

Encourage the formation and working of nongovernmental organizations,
community organizations and village organizations for environmental protection

» Carry out any other task related to environment assigned by the government.

SEPA will be responsible for the review and approval of the EIA of the proposed Project.

2.7 International Treaties

Important international environmental treaties that have been signed by Pakistan and may
have relevance to the Project are listed in Exhibit 2.2. They concern: climate change and
depletion of the ozone layer; biological diversity and trade in wild flora and fauna;
desertification; waste and pollution; and cultural heritage.

Hagler Bailly Pakistan Legal and institutional Framework
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Exhibit 2.2: International Environmental Treaties Endorsed by Pakistan

Topic

Convention

Date of
Treaty

Entry into
force in
Pakistan

Climate
change and the
ozone layer

United Nations Framework Convention on Climate
Change - the primary objective is the stabilization
of greenhouse gas concentrations in the
atmosphere at a level that would prevent
dangerous anthropogenic interference with the
climate system.

1992

1994

Kyoto Protocol to the United Nations Framework
Convention on Climate Change - enabled by the
above Convention on Climate Change. It has more
powerful and legally binding measures. [t sets
binding targets for 37 industrialized countries and
the European community for reducing greenhouse
gas emissions.

1997

2005

Vienna Convention for the Protection of the Ozone
Layer - acts as a framework for the international
efforts to protect the ozone layer with a primary
objective to protect human health and the
environment against adverse effects resulting from
human activities that modify or are likely to modify
the ozone layer.

1985

1993

The Montreal Protocol on Substances that Deplete
Ozone Layer and associated amendments -
enabled by the Vienna Convention, it is designed to
protect the ozone layer by phasing out the
production and consumption of a number of
substances believed to be responsible for ozone
depletion.,

1987

1993

Waste and
pollution

Basel Convention on the Control of Transboundary
Movements of Hazardous Wastes and their
Disposal - regulates the transboundary movement
of hazardous waste and other waste with a stated
purpose to protect human health and the
environment against the adverse effects from
generation and management of hazardous waste
and other waste. The Convention provides for three
sets of measures with binding abligations. These
are: Strict control of transboundary movement of
hazardous waste; Environmentally sound
management of hazardous waste; and
Enforcement and implementation of the provisions
of the convention at intemational and national
levels.

1989

1994

International Convention on Oil Pollution
Preparedness, Response and Co-operation

1990

1995
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Topic

Convention

Date of
Treaty

Entry into
force in
Pakistan

Stockholm Convention on Persistent Organic
Pollutants —seeks to protect human health and the
environment from Persistent Organic Pollutants,
which are chemicals that remain intact in the
environment for long periods, become widely
distributed geographically and accumulate in the
fatty tissue of humans and wildlife.

2001

2008

Desertification

International Convention to Combat Desertification
— with an objective to combat desertification and
mitigate the effects of drought. It is supported by
internaticnal cooperation and partnership
arrangements, with the aim of achieving
sustainable use of land and water resources and
sustainable development in affected areas.

1994

1997

Biodiversity
and the
protection of
plants and
animals

Convention on Biological Diversity — covering
ecosystems, species, and genetic resources and
also the field of biotechnology. The objectives are
to conserve biological diversity: sustainable use of
its components; and fair and equitable sharing of
benefits arising from genetic resources.

1992

1994

Cartagena Protocol on Biosafety to the Convention
on Biological Diversity - addresses potential risks
posed by living modified organisms resulting from
modern biotechnology.

2000

2009

Bonn Convention on the Conservation of Migratory
Species of Wild Animals - aims to conserve
terrestrial, marine and avian migratory species
throughout their range. It is concerned with the
conservation of wildlife and habitats on a global
scale.

1979

1987

Memorandum of Understanding concerning
Conservation Measures for the Siberian Crane -
parties undertake to provide strict protection to
Siberian Cranes, and identify and conserve
wetland habitats essential for their survival.

1998

1999

Convention on International Trade in Endangered
Species of Wild Fauna and Flora - to ensure that
international trade in specimens of wild animals
and plants does not threaten their survival.

1973

1976

International Plant Protection Convention (1997
Revised Text) - to prevent the international spread
of pests and plant diseases. It requires
maintenance of lists of plant pests, tracking of pest

outbreaks, and coordination of technical assistance :

between member nations.

1951/52

1954
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Topic Convention Date of Entry into
Treaty force in
Pakistan
Agreement for the Establishment of the Near East 1993 2009

Plant Protection Crganization - to establish the :
Near East Plant Protection Organization {(NEPPQ),
which promotes international co-operation with a
view to implementing International Plant Protection

Convention.

Plant Protection Agreement for the Asia and Pacific 1955 1958
Region and amendments — establishes the Asia (amended @ (amended
and Pacific Plant Protection Commission to review 1967) 1969)

and promote the region’s progress in the
implementation of the Agreement. Trade in plants
and plant products are regulated by certification,
prohibition, inspection, disinfection, quarantine,
destruction, etc., as necessary.

Convention on Wetlands of international 1971 1976
Importance especially as Waterfowl Habitat and {amended | (amended
associated protocols and amendments - to promote 1987) 1994)
conservation and sustainable use of wetlands. The
Ramsar List of Wetlands of International
Importance now includes almost 1,800 sites
{known as Ramsar Sites). There are currently 19
Ramsar sites in Pakistan.

Cultural Convention concerning the Protection of the World 1972 1976
heritage Cuttural and Natural Heritage - requires parties to
adapt a general policy on the protection of the
natural and cultural heritage, to set up services for
such protection, to develop scientific and technical
studies, to take appropriate legal, technical,
scientific and administrative measures and to foster
training and education for such protection.

2.8 Environmental Standards and Guidelines Applicable to the Projects

The proposed Project is legally required to comply with the SEQS for gaseous emission,
and liquid effluent, and SEQS for ambient air quality. The environmental standards
applicable in Sindh are NEQS as developed by Pakistan Environmental Protection
Agency prior to 18" Amendment. The only exception is the ambient air quality standards
which Sindh Environmental Protection Agency has notified separately. In Exhibit 2.3
and Exhibit 2.4, comparisons of SEQS and IFC Guidelines for key parameters of
emission and ambient air quality are provided. Exhibit 2.5 provides a comparison of
SEQS and IFC Guideline limits for effluents. Exhibit 2.6 provide SEQS guideline values
for sound levels. The IFC Guidelines are legally not applicable to this project and is
provided here for reference only.

Hagler Bailly Pakistan Legal and Institutional Framework
R6VOZHOH: 07/13/16 2-11
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Exhibit 2.3: Comparison of SEQS and IFC Guideline Limits for Emission of Key

Pollutants from Coal Fired Power Plant

Parameter Source of Emission National Standards IFC Guidelines
SEQS for Gaseous Emissions
Particulate Boilers and furnaces: coal- ;500 mg/Nm? For NDA: 50 mg/Nm?
matter fired For DA: 30 mg/Nm?
Carbon Any 800 mg/Nm? -
monoxide
Nitrogen Coal-fired 1,200 mg/Nm? For NDA: 510 mg/Nm?
Oxides For DA: 200 mg/Nm?

SEQS for Sulfur Dioxide and Nitrogen Oxides

Sulfur Dioxide
and coal

Power plant operating on oil | 100 - 500 Tons

day

per

' For NDA: 900-1500

mg/Nm?
For DA: 400 mg/Nm?3

Nitrogen Power plant operating on oil | For lignite fossil coal: | For NDA: 510 mg/Nm?3
Oxides and coal 260 ng/J of heat input | For DA: 200 mg/Nm3
Notes:

1. For additional parameters and explanation, see complete SEQS in Appendix A

2. A™"inthe fourth column indicates that {FC has not provided any guidelines for the parameter

3. NDA = Non-degraded airshed; DA = Degraded airshed (poor air quality); Airshed should be
considered as being degraded if nationally legislated air quality standards are exceeded or, in their
absence, if WHO Air Quality Guidelines are exceeded significantly

4. In respect of emissions of sulfur dioxide and nitrogen oxides, the power plants operating on oil and
coal as fuel shall in addition to SEQS for gaseous emissions, comply with the standards stated in
SEQS for sulfur dioxide and nitrogen dioxides.

Exhibit 2.4: Comparison of SEQS and IFC Guideline Limits for Ambient Air Quality

Pollutants Time-weighted ' Sindh Standards ~ IFC Guidelines
Average (ug/m3) ‘ (ug/md) (For
Reference)
Sulfur Dioxide (SQ2) Annual Average 80 -
24 hours 120 125
Oxide of Nitrogen as (NO) Annual Average 40 -
24 hours 40 -
Oxide of Nitrogen as (NO2) Annual Average 40 40
24 hours 80 -
Qzone (O3) 1 hour 130 -
Suspended Particulate Matter (SPM) ' Annual Average 360 -
24 hours 500 -

Hagler Bailly Pakistan
REBVOZHOH: 07/13/18
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Pollutants Time-weighted | Sindh Stfandards IFC Guidelines
Average (Lg/m?) (1g/m?®) (For
Reference)
Respirable particulate Matter. PM1o | Annual Average 120 70
24 hours 150 150
Respirable Particulate Matter. PMz2s | 24 hours 75 75
Annual Average 40 35
Lead (Pb) Annual Average 1 -
24 hours 15 -
Carbon Monoxide (CO) 8 hours 5,000 -
1 hour 10,000 -

Notes:

1. For additional parameters and explanation, see complete SEQS in Appendix A

2. A"-="inthe fourth column indicates that IFC has not provided any guidelines for the parameter or
they are to be established by the environmental assessment

Exhibit 2.5: Comparison of SEQS and IFC Guideline Limits for Effluents
(mg/l, unless otherwise defined)

Parameter SEQS IFC Guidelines
{Into infand Waters) (For Reference)

Temperature increase =<3°C -
pH value 6t09 609
Five-day bio-chemical oxygen demand (BOD) 80 -
at 20°C

Chemical oxygen demand (COD) 150 -
Total suspended solids (TSS) 200 50
Total dissolved solids (TDS) 3,500 -
Grease and oil 10 10
Phenolic compounds (as phencl) 0.1 -
Chlorides (as CI) 1,000 -
Fluorides (as F) 10 -
Cyanide total (as CN") 1 -
Anionic detergents (as MBAS) 20 -
Sulfate (SQ4) 800 -
Sulfides (s9) 1.0 -
Ammaonia (NHz) 40 -
Pesticides 0.15 -
Cadmium 0.1 0.1

Hagler Bailly Pakistan
R6VOZHOH: 07/13/18
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Parameter SEQS IFC Guidelines
{into Inland Waters) (For Reference)
Chromium (trivaient and hexavalent) 1 05
Copper 1 0.5
Lead 0.5 0.5
Mercury 0.01 0.005
Selenium 0.5 -
Nicke! 1 -
Silver 1 -
Total toxic metals 2 -
Zinc 5 1.0
Arsenic 1 0.5
Barium 1.5 -
Iron 8 1.0
Manganese 1.5 -
Boron 6 -
Chilerine 1 0.2
Notes:

1. A" in the third column indicates that IFC has not provided any guidelines for the parameter or
they are to be established by the environmental assessment.

2. IFC General Guidelines describes "temperature of wastewater prior to discharge does not result in
an increase greater than 3 °C of ambient temperature at the edge of a scientifically established
mixing zone which takes intc account ambient water quality, receiving water use and assimilative
capacity among other considerations”.

Exhibit 2.6: Sindh Environmental Quality Standards for Noise

No. | Category of Area/Zone | Effective from 1st July, 2010 | Effective from 1st July, 2012
Limitin dBfA) Leg*
Day Time Night Time Day Time Night Time
1. Residential are (A) 65 50 55 45
2. Commercial are (B) 70 60 65 55
3. Industrial area (C) 80 75 75 65
4 Silence zone (D) 55 45 50 45

Note:

1. Day time hours: 6 .00 am to 10.00 pm

2. Night Time hours: 10.00 pm t0 6.00 am

3. Silence zone: Zones which are declared as such by the competent authority. An area comprising
not less than 100 meters arcund hospitals, educational institutions and courts and courts.

4. Mixed categories of areas may be declared as one of the four above-mentioned categories by the

competent authority.

Hagler Bailly Pakistan
R6VO2HOH: 07/13/16
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5. dB(A) Leq: time weighted average of the level of sound in decibels on scale A which is relatabie to
human hearing.

2.9 TNPTL Corporate Social Responsibility Policy
The TNPTL Corporate Social Responsibility Policy is as follows:

‘TNPTL will strive for continuous improvement in environmental performance to achieve
sustainable development with operational excellence. The company believes in
transparent relations with its stakeholders which includes transparent policies of
corporate governance, CSR strategy, environmental protection, workplace and people,
marketplace and supply chain and community investment. TNPTL aims to adhere to all
applicable national and international laws, directives, regulations and principles of
environment, health and safety and corporate social responsibility.

Hagler Bailly Pakistan Legal and Institutional Framework
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3. The Proposed Project

This section provides a description of the proposed Project including the location,
technology used, environmental controls, raw materials required and waste generated.

3.1 Project Location and Layout

The proposed Project will be located within the Energy Park, Block II of Thar Coalfields
in Tharparker District in Sindh. A photograph of the Project site is shown in Exhibit 3.1
and a map of the location is given in Exhibit 3.2.

Exhibit 3.1: Project Site as seen from Bitra

The major systeins in the proposed plant will include:

» Coal handling and processing system
CFB boiler and Environmental Control Equipment
Steam turbine and condenser
Electrical power generator and power export system
Cooling water system

Ash handling system

¥y v v ¥ v v

Utilities and waste management systems.

Hagler Bailly Pakistan The Proposed Project
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3.2 Project Technology

It is proposed to develop a | x 330 MW coal based power plant utilizing circulating
fluidized bed (CFB) boiler technology with sub-critical steam parameters. Plant
specifications are summarized in Exhibit 3.3. A block diagram of a CFB power plant is
shown in Exhibit 3.4. The main components are described below.

Exhibit 3.3: Power Plant Specifications

Plant Specifications Approx. Value Unit
Gross Capacity 330 Mw
NetCapacty 300 MW
Availability factor 85 %
Efficiency on NCV"? 37 %
NCV of Coal 2640  keallkg
Coal Consumption 250 tons per hour

1.9 million tons per year

3.2.1 Combustion Chamber

The vertical combustion chamber is at the core of the CFB boiler. Fuel (in this case coal)
and fine grained limestone are fed into the combustion chamber.

The bed material circulating in the combustion system consists primarily of the particles
of coal ash, bed makeup material (such as sand), gypsum and excess calcined limestone.
The ‘bed’ is where the coal or fuel spreads for combustion. A high pressure preheated air
supply from the bottom lifts the bed material and coal particles and combustion takes
place while it is suspended. Combustion of this suspended bed is known as ‘fluidized bed
combustion”.

3.2.2 Cyclone

Fine particles of partly burned coal, ash and bed material are carried along with the flue
gases to the upper areas of the furnace and then into a cyclone. In the cyclone the heavier
particles separate from the gas and fall to the hopper of the cyclone returning it to the
furnace. Hence the name ‘Circulating” as the unburnt material is circulated back into the
furnace. The hot gases from the cyclone pass to the heat transfer surfaces and go out of
the boiler.

The long solids residence time in the furnace resulting from the collection/recirculation of
solids via the cyclone, plus the vigorous solids/gas contact in the furnace caused by the
fluidization airflow, result in better combustion efficiency, even with difficult-to-burn
fuels, such as Thar coal.

3.2.3 Electricity Generation

Heat released from the combustion of coal in the CFB sub-critical boiler will be used to
generate steam at a pressure of around 175 bar. The steam will then be fed into the steam
turbine, where it will rotate the turbine to generate mechanical energy. The steam, after
passing through the turbine, will be condensed back to water and to be re-injected into the

" Net Calorific Value

Hagler Bailly Pakistan The Proposed Project
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boiler after passing through condensate polishing system. The rotating steam turbine will
operate the power generator, which will generate electricity. The voltage of the electricity
will then be stepped-up and exported through the high tension transmission system of
500 kV.

The maximum furnace exit gas temperature will not exceed 950 °C. The flue gas exit
temperature from the air heater at all load conditions will not be lower than 10 °C above the
sulfuric acid dew point temperature, or 130 °C.

3.2.4 Cooling System

The main components of the circulating water system are cooling towers, circulating
water pumps, condenser and its associated valves, and instrumentation and controls.

Cooling towers will be installed to cool the heated circulating water by evaporation that
occurs when water droplets are brought into direct contact with the upwards-flowing
ambient air. Either mechanical draft or natural draft cooling towers can be used for the
coal fired project. To maintain required water quality parameters, water from the cooling
tower basin will be continuously removed through blowdown and dumped into the
wastewater collection basin for reuse in various plant services, such as ash handling and
coal dust suppression.

The tower structure is generally constructed of a combination of reinforced concrete, the
tower fill PVC or treated wood. The hyperbolic natural draft tower is extremely
dependable and predictable in its thermal performance. Air flow through this tower is
produced by the density differential that exists between the heated (less dense) air inside
the tower and the relatively cool (more dense) ambient air outside. Although hyperbolic
towers are more expensive to build than mechanical towers, they are used extensively in
the field of electric power generation where long amortization periods allow sufficient
time to recover the capital cost of the tower.

3.2.5 Emission Controls

Emissions controls for pollutants of concern (NOx, SO» and particulate matter) are as
follows.

N Ox.'

Combustion takes place at relatively low temperatures when compared with pulverized
coal boilers (typically 800 °C - 900 °C). The staged combustion combined with these
temperatures results in an effective suppression of NOx-formation.

S0,

SOz control will be provided by the injection of limestone in the CFB Boiler and
converting sulfur to gypsum (calcium sulfate). The efficiency of the system will be more
than 90%.

Particulate Matter

The steam generator will be equipped with a dry electrostatic precipitator (ESP). The
purpose of the ESP will be to minimize loading of particulates (fly ash and unburned
carbon). The ESPs will be designed to have an efficiency of not less than 99.9% and will
limit the outlet flue gas particulate loading to below 50 ppm at all loads when burning
design coal.

Hagler Bailly Pakistan The Proposed Project
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Exhibit 3.4: Schematic of CFB Power Plant

Circulating Fluidized Bed
Boller

Heat
Exchanger

Coal Limestone

Solid Waste To Reclamation

To Boiler
Feed Water

Generator

. Solid Waste To Reclamation Steam Turbine
U'S Dept of Energy
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3.3 Raw Material Inputs

The major inputs required for the proposed coal power plant Project are coal, limestone
and water.

3.3.1 Coal

The main fuel for the power plant will be Thar Coal from Block 11 mine. The design
specification of the fuel is given in Exhibit 3.5. Based on the net calorific value and plant
capacity, approximately 250 tons per hour will be required, for a total of 1.9 million tons
per year.

Coal will be transported via truck to the Project site after preliminary crushing and
storage at the mine stockyard which is at a distance of approximately 5 km from the
Power Plant. Coal for the power plant will be received at the coal stockyard at the Project
site, which will be built within the Project site. It will have a capacity of 7 days coal
consumption. The height of the coal stockpile will be around 10 meters and the stockyard
will be equipped with a water sprinkling system for coal dust suppression.

Exhibit 3.5: Design Specification of the Fuel'®

Coal Quality of Thar Block-li Lignite for Power Plant Design Average Quality
A Calorific Value

i Gross calorific value, kcallkg (kJ/kg) 2,984 (12,491)
ii Net calorific value, kcal/kg (kJ/kg) 2,630 (11,011)
B Proximate Analysis

i Moisture (a.r) 45.71%
i Ash (a.r) 9.69%
iii Volatile matter (a.r) 25.00%
iv Fixed carbon (a.r) 19.6%
c Ultimate Analysis

i Caun 33%
i Ha.n 2.7%
fii N@n 0.5%
iv O(a.n 7.02%
v S.t{ar) 1.38%
D  Ash analysis

i Silica (as SiO2) 25.24
i Alumina (as Al203) 15.26
jii Titanium oxide (as TiO2) 1.86

'® Hagler Bailly Pakistan. Environmental and Social Impact Assessment of Thar Coal Block It Power Plant
Froject. Prepared for Thar Power Company. January 2014

Hagler Bailly Pakistan The Proposed Project
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Coal Quality of Thar Biock-ll Lignite for Power Plant Design Average Quality
iv Iron oxide (as Fez03) 11.79
v Calcium oxide (as Ca0) 14.25
vi Magnesium oxide (as MgO) 6.43
vii Sodium oxide (as Naz0) 2.87
vii  Potassium oxide (as Kz0) 0.43
X Sulphur oxide (as SOs) 13.18
xi Base / Acid Ratic 0.84
E Ash fusibility characteristic
i Initial deformation temperature, °C 1,166
ii Softening temperature, °C 1,190
jii Fluid temperature, °C 1,200
F Hardgrove grindability index (HGI) 70-80

a.r = as received

3.3.2 Water

The water source and requirements for the proposed coal power Project are discussed in
this section.

Water Source

To meet the water requirements for mining and power generation activities at Thar, the
Government of Sindh (GoS), through the Sindh Irrigation and Drainage Authority
(SIDA), is constructing a water channel from a distributary of the Left Bank Outfall
Drain (LBOD) '° towards the Thar Coalficlds. An indicative route of the water channel
from the LBOD to Thar Coalfield is shown in Exhibit 3.6. As the GoS is developing this
as an independent project it is not within the scope of the current Project and its impacts
are not evaluated as part of this EIA.

¥® The LBOD is an environmental improvement project which was conceived in the 1960s as a response to
the problem of rising water tables and resulting waterlogging and salinity. The project area includes some
of the most hard-hit areas on the left side of the Indus River in the arid zones of Sindh Province. The
project's primary function is to remove and safely convey saline water to the sea through a network of
drains. The project provides for the integrated development of irrigation and drainage which include an
outfall for saline drainage effluent to the Arabian Sea, phased construction of three drainage subareas in
Nawabshah, Mirpurkhas and Sanghar, remodeling of the Nara/Jamrao Canal system, and watercourse
improvement in the arid zones in Sindh Province.
The World Bank. "Left Bank Outfall Drain Project Tackiing Pakistan's Waterlogging and Salinity
Problems." Projects and Operations.
http://web.worldbank org"WBSITE/EXTERNAL/PROJECTS/0, contentMDK: 20017537 ~menuPK: 6428213
7~pagePK:41367~piPK:279616~theSitePK:40941,00.html {accessed October 15, 2014).

Hagler Bailly Pakistan The Proposed Project
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Exhibit 3.6: indicative Route of the Proposed Water Channel from LBOD to Block
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Water Demand Estimate

The anticipated power plant normal demand for water is between 1,200 to 1400 m*/h. Of
the required makeup water approximately 40% goes towards evaporation losses and 40%
goes towards discharge of pre desalting water station,

3.3.3 Limestone

Limestone is a key input to control SOz production. The project site will house a
limestone processing facility and storage yard.

3.4 Waste Materials

The major waste streams generated by the proposed coal power plant Project include ash,
waste water and gaseous emissions,

34.1 Ash

Bottom ash is what remains after combustion in the furnace and consists of
noncombustible matter in the inputs. The bottom ash will be evacuated from the bottom
of the furnace. Fly ash is a product of combustion and is made of fine particles. The fly
ash will be collected by means of an electrostatic precipitator (ESP). The ESP is installed
downstream of the furnace (shown as fabric filter in Exhibit 3.2). A five chamber ESP
house will be installed which is capable of recovering 99.9% of solid carryover.

Ash will be stored temporarily on the power plant site until it is transported to the mine
area (see Exhibit 3.1) for final disposal. It will be used as backfill in the spent mine pit.
The dumped ash will be compacted, mixed with sand and given leaching protection by
lining the area.

The mine area is at a distance of around 5 km. The ash transportation will be via truck.

3.4.2 Wastewater

The maximum possible water from the plants will be treated and stored for recycling in
the process streams, suppressing coal and ash dust, and for landscaping. A sewage
treatment plant will treat sewage from the housing complex and construction camp,
Wastewater from the sewage plant will be discharged or recycled in appropriate
processing streams.

Non-recycled wastewater from the Project will be disposed through a 50 cusec drainage
and waste water effluent channel being prepared by the Government of Pakistan (GoP).
The expected outfall is at the Runn of Kutch (see Ecological Baseline), which is a natural
depression connected to active sea creek system which is a highly saline water body.*°
Photographs of the construction of the scheme are shown in Exhibit 3.7. The wastewater
disposal through the effluent channel is being prepared by the GoP as an independent
project and hence is not part of this Project and its impact are not evaluated in this EIA.

20 hitp:/sindhcoal.gos.pkleffluent-disposal/

Hagler Bailly Pakistan The Proposed Project
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Exhibit 3.7: Wastewater Disposal Scheme

Under construction effluent channel fer waste water disposal of Thar coal projects. Dated: May 14, 2016.

3.4.3 Air Emissions

Main gaseous emissions of concern from the coal power Project include sulfur dioxide
(802) and oxides of nitrogen (NOy) along with particulate matter emissions (PM¢ and
PM2s, which refers to particulate matter less than 10 and 2.5 microns respectively are
pollutants of health concern). A summary of key parameters related to air emissions,
including stack specifications and emission rates, are presented Exhibit 3.8. The release
and dispersion of these pollutants is discussed in Chapter 6.

Exhibit 3.8: Estimated Air Emission Parameters (1 x 330MW)

Parameters Value Units
Stack Specifications

Height 180 m
Inner diameter 576 m
Flue Gas Specifications

Exit velocity 20.8:m/s
Exit temperature 170 1i°C
Flow rate 543 i m3/s
Emission Rates

SOz 195.5 g/s
PMo 55 gis
PMzs 22:g/s
NO: 1275 g/s
Control Technology Efficiency

PM - Electrostatic Precipitators (ESP) 99.9: %
S0z - Limestone Injection 90.0 %

Hagler Bailly Pakistan
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4. Description of the Environment

This section describes the existing environment including the physical, ecological and
socioeconomic baseline conditions. The physical baseline includes geomorphology, water
resources, climate, air quality, noise levels, and traffic. The ecological baseline includes
nearby protected areas, habitat types and ecological resources. The description of the
socioeconomic environment includes the area’s population and households, education,
health, water supply, agriculture, transport and communications, and occupations and
income.

4.1 Methodology for Developing the Baseline

As a number of mining and power projects have been approved in the Thar area, the
‘baseline’ for the proposed Project takes into account the potential impact of these
developments on the environment. This approach is especially used in developing air
quality baseline.

4.2 Study Area

The ‘Study Area’ selected for the EIA includes sensitive receptors®' that are most likely
to be impacted by the Project’s development activities. This Study Area includes the
Energy Park and an area within a 5 km radius around it and is depicted in Exhibit 4.1.

2 Sensitive receptors include, but are not limited to, residential areas, schools, places of worship, wetlands,
and habitats. These are areas which are more susceptible to the adverse effects of an anthropogenic
aclivity such as noise, air emissions, traffic influx, and privacy issues.

Hagler Bailly Pakislan Description of the Environment
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Exhibit 4,1: Study Area
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4.3 Physical Baseline

The physical baseline includes geomorphology, water resources, climate, air quality,
noise levels, and traffic.

4.3.1 Topography

The topography of the Study Area is typical of the Thar Desert. It has an undulating relief
with areas of higher ground consisting of elongate and parabolic sand dunes, running
parallel to the prevailing northeasterly winds. A topographical map of the Study Area is
shown in Exhibit 4.2. The dunes in the Study Area are at an average elevation of 101 m
above mean sea level (amsl). Dunes are interspersed with areas of very flat plain being
approximately 90 m amsl. There are no river courses close to the Study Area, although
there are small ephemeral channels that capture run—off during and after large rainfall
events. Significant temporary water bodies exist along the southern margins of the Thar
Desert, particularly in the Great Rann of Kutch, approximately 30 km from the edge of
the Study Area (see the Ecology Baseline in Section 4.4).

Hagler Bailly Pakistan Description of the Environment
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4.3.2 Visual Character

The visual baseline documents the current aesthetic and visual conditions of the proposed
Project site as seen from the nearby receptors.

To document the visual baseline, a survey was conducted at the locations listed in
Exhibit 4.3 and shown in Exhibit 4.4. The survey was conducted on May 13 and 14,
2016.

Exhibit 4.3: Visual Survey Locations

10 Coordinates  Elevation Location Date of  Direction of Rationale
(m amsl} Survey image
Center
V1 24°49'140"N 100 Near Jaman May 14, Southwest  View of Project site
70° 24' 15.1"E Samo 2016 area
V2 24°49°293'N 139 Bita = May13,  Southeast View of Project site
70° 23 04.1"E 2016 as seen from Bitra
(village)
V3 24°47'411"N 107  AbanJoTar May 13, Northeast  View of Project site
70°22' 186" E 2016 as seen from Aban

Jo Tar (village)

Exhibit 4.4: Visual Sampling Locations
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Exhibit 4.5: View of the Project Site from nearby Receplors

View from V1 (180 degree view

ree view, at 139 meters elevation, centered southeag;). P{o'ecl site ig visible on the plains at a2 dis;tence
4 et kool e

= 5 :
i . %ﬂ

iew from V2 (180 deg

. View from V3 (180 degree view, at 107 meters elevation, centered northeast). Dures block visibility of Project Site from Aban Jo Tar
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4.3.3 Geology

Elongate parabolic dunes are dominant within the Study Area, often with small playas
within their noses (see Exhibit 4.6)*%. The entire Study Area is covered by these, with
little to no outcrop of rock. The last major phase of extended aeolian accumulation of the
higher dunes in Thar occurred about 13,000 years ago®.

The Thar Desert is covered by parabolic sand dunes and intervening playas®.A map of
the surface geology and the extent of the Thar Coalfields area is shown in Exhibit 4.7.
The entire surface of the Study Area is covered by aeolian sands of the Quaternary.

Exhibit 4.6: Characteristic Parabolic Sand Dunes in Study Area®

2 . Laity, Deserts and Desert Environments (Wiley-Blackwell: 2008)

Chawla, S., et al., “Thermoluminescence chronology of sand profiles in the Thar desert and their
implications,” Quaternary Science Reviews 11 (1992}, 25-32

Playa is a typically desert basin with no outlet which fills with water to form a temporary lake after rainfall.
¥ Google Earth Imagery

Hagler Bailly Pakistan Description of the Environment
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Exhibit 4.7: Surface Geology and Extent of Thar Coalficlds
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4.3.4 Tectonics, Earthquakes and Tsunamis

The Thar Desert lies at the north-western corner of the Indian Plate. The Study Area is
approximately 300 km from the active continental subduction zone faults south-west of
Karachi (Exhibit 4.8).

Based on the Global Seismic Hazard Map Project (GSHAP), the peak ground
acceleration (PGA) of 10% in 50 years is between 0.8 and 1.6 m/s® (Exhibit 4.9).

The Rann of Kutch fault extends south of the India-Pakistan border. In 1819 an
earthquake of 7.7 to 9.2 on the moment magnitude scale (Mw) and perceived Modified
Mercalli Intensity (MMI) scale intensity of XI (extreme) occurred along the fault. This

trigged a tsunami causing at over 1,500 deaths along the sparsely populated coastline of
Kutch,

Exhibit 4.8: Major Tectonics and Earthquakes of Southern Pakistan
268°N LA I i
Lagend L

1.8« Magnitude <5.5 .
Lacation ®

Study Arsa * !.
= Fault Line e ¥
Ruplure Outline — o

. Tectonics of Scuthern Pakistan i

26“‘: & Hagler Baily -

Bhaminabad ¢.980 °
M kg an \ Samawani 1668
Eroeed a8
N ?. 1945 Qrmara

24
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Exhibit 4.9: Seismic Hazard Map of Pakistan®

.

Seismic Hazard Map

O Hagier Bality -

4.3.5 Climate

The climate characterizes the prevailing weather conditions in the Study Area. This
includes characterization of the monthly trends in weather parameters (temperature,
precipitation, relative humidity, wind speed, wind direction and total cloud cover) in the
Study Area,

Data from the Pakistan Meteorological Department (PMD) operated weather station at
Mithi (24° 45'N, 69° 48' E) is the closest PMD weather station (64 km east) from Project
site, with relatively long term data record (11 years from 2004 to 2014). The station’s
World Meteorological Organization (WMOQ) ID is 41786. Weather data from this station
was used to develop the baseline.

Seasons

The Study Area has mild winters and there is consistency of temperature between the
remaining of the seasons. Considering the climate data presented below, the seasons in
the Study Area are classified as:

Summer (mid-March to mid-June)

Characterized by high temperatures, moderate rainfalls with moderate atmospheric
humidity and high speed-winds that blow from southwest towards northeast.

2 Giardini, D., Grinthal, G., Shedlock, K. M. and Zhang, P.: The GSHAP Global Seismic Hazard Map.
Annali di Geofisica 42 (6), 1225-1228, 1999.

Hagler Bailly Pakistan Description of the Environment
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Summer Monsoon (mid-June to mid-September)

The summer Monsoon, hereafter referred to as the Monsoon, is characterized by high
temperatures (milder than summers), high rainfalls with high atmospheric humidity and
moderate speed-winds.

Post-Monsoon Summer (mid-September to mid-November)

Characterized by moderately high temperatures, low rainfalls and low speed-winds
blowing from southwest towards northeast.

Winter (mid-November to mid-March)

Characterized by moderate temperatures, dry conditions with low atmospheric humidity
and a reduction in wind speeds blowing from northwest to southeast.

A summary of the climate in the Study Area based on the data from the Mithi weather
station are presented in Exhibit 4.10. A wind rose is provided in Exhibit 4.11.

Exhibit 4.10: Summary of Weather Data for Study Area

Month Temperature (°C) | Relative Humidity at 1200 | Rainfall Cloud Cover
Max Min % at 1200 UTC mm oktas at 1200 UTC

January 27 ¢} 27 1 2
February 31 10 21 2 1

March 36 16 18 2 1

April 40 22 19 3 1

May 41 25 29 2 1

June 40 27 40 22 3

July 37 27 49 59 5

August 35 25 56 162 5
September 36 24 50 129 4

October 38 20 27 14 1
November 34 13 25 3 1
December 29 7 24 1 1
Hagler Bailly Pakistan Description of the Environment
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Exhibit 4.11: Wind Rose
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4.3.6 Air Quality

The objective of the air quality baseline was to collect data on air quality in the airshed,
particularly the area likely to be affected by the Project.

The air quality baseline specifically assess the concentration of pollutants in the ambient
air without the Project. The Project is assumed to become operational in 3 to 4 years.
Other developments, such as the Block II and Block VI mines, are planned around the
Project and are also likely to affect air quality. Therefore, the concentration of pollutants
in the ambient air in, say, 2020 when the Project comes in operation, is likely to be
different from the concentration at present.

The air quality baseline was developed using measured concentration and modeled
concentration. The modeled concentration shows the expected impact of the proposed
developments around the Project. The concentrations were modeled using air emission
modelling,

The pollutants selected for evaluation, based on the expected emissions from the planned
operations and the level of risk to human health posed by these pollutants, are as follows:

» Sulfur dioxide (SO2)
» Nitrogen dioxide (NOy)
» Particulate matter (PMio and PM25s)
Measured Baseline
The measured air quality baseline was developed using both primary and secondary data
on ambient air quality in the Project area.
Primary Data

Air quality sampling was carried out at four different locations in the Study Area from
May 24" to 31%, 2016. The results from the literature indicate low concentrations of SO2
and NO2. This low concentration was expected, as there were no major sources of these

Hagler Bailly Pakistan Description of the Environment
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pollutants in the area other than cook stoves in villages that use wood as a fuel. However,
previous sampling also indicates high concentrations of particulate matter (PMo and
PMas). This was largely due to the desert environment of the area that results in naturally
high dust concentrations. Therefore, sampling for this study focused only on sampling
ambient particulate matter concentrations.

A description of sampling locations and the rationale of selection is given in
Exhibit 4.12.

Exhibit 4.12: Air Quality Sampling Locations and Rationale of Selection

Sample ID Coordinates Location Rationale

A1 24°45'553"N  Lale Je Dhani Engro activities influenced zone
70°23'088"E

A2 24° 48'42.3"N  Vakerio Receptor (large village) downwind of site
70° 28' 00.2"E

A3 24°49'58.3"N  Jaman Samo Receptor (village) downwind of site
70° 24" 461" E

A4 24°45'151"N  Thahriyo Halipota Receptor (village) on transport route
70°21'43.9"E

At each location, PMio and PMz s were sampled using a low volume sampler for 24
hours. Lab analysis was performed at the HBP Laboratory in Islamabad. Photographs of
the particulate matter sampling sites are shown in Exhibit 4.13.

Exhibit 4.13: Particulate Matter Sampling Site Photographs

-

Low Volume Samplers at A1 Low Volume Samplers at A2

Hagler Bailly Pakistan Description of the Environment
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Low Volume Samplers at A4

Additional data on ambient air quality in the Project area, available from previous EI1As
conducted near the Study Area, is summarized in Exhibit 4.14. The current and previous
sampling locations are shown in Exhibit 4.15.

Exhibit 4.14: Air Quality Sampling Locations in Literature

Sampie ID Coordinates Dates of Survey Description Source
THMA1 24°44' 14 56" N May, June, July 2010 : Mehari Bajeer | ESIA of Block |
70°13'14.32"E coal mine?’
THMAZ2 24°51'47.63" N May, June, July 2010 : Salah Jhanjhi
70°24' 54 39" E
THMAJ 24°46' 11.39" N May, June, July 2010 | Pakistan Camp
70°21'23.94"E
THMA4 24°45' 08.94" N May, June, July 2010 | Thario Halepota
70°21' 25.76" E
TCOA1 24°49'12.19" N May, June 2012 Ranjho Naon ESIA of Block VI
70°17' 08.83"E coal mine. (Cracle
TCOA2  24°53'51.32"N | May, June 2012 Meghay Jo Tar Sﬂgﬂgﬁ
70°19 04.57" £
TCOA3 24°51' 21.78" N May, June 2012 Salah Jhanjhi
70°24' 45.21"E
SSRA1 24°39' 22.51" N November, 2011 Open Field ESIA of Block !
70°19' 01.10"E Tilwai coal mine)?®

77 Hagler Bailly Pakistan, February 2011, Environmental and Social Study of Thar Coal Block Il Mining
Project. Prepared for Sindh Engro Coal Mining Company
? Hagler Bailly Pakistan, April 2013, Environmental and Social Impact Assessment of Block VI Lignite
Mining Project for Sindh Carbon Energy Lid [now Oracle Coalfields Limited].

2 Environmental Management Consultants (EMC), May 2012, Environmental and Sodcial Impact
Assessment of Thar Coal Mining Project, Sinhar Vikian Varvai, Block 1 for Sino-Sindh Resources

Hagler Bailly Pakistan
RBVO2HOH: 07/13/18
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Sampie ID Coordinates Dates of Survey Description Source
SSRA2 24°4(y 48.48" N November, 2011 Open Field
70°17' 56.62" E Varvai
SSRA3 24°40' 11.39"N November, 2011 Open Field
70°22' 01.06" E Khario Ghulam
Shah

Results and Analysis

The results of the current sampling along with the results from literature are tabulated in
Exhibit 4.16. The results were compared against Sindh Environmental Quality Standards
(SEQS) and IFC EHS guidelines. Results that exceed SEQS are shaded.

Hagler Bailly Pakistan Description of the Environment
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Exhibit 4.15: Air Quality Sampling Locations

I:SI4 of 330 MW Coal-Fired Power Plant in
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Exhibit 4.16: Results of Current and Previous Sampling (pg/m?)

Sample ID Date NG: S0; Py PM; s
A1 May, 2016 - - 114.3 63.5
A2 May, 2016 - - 109.3 68.3
A3 May, 2016 - - 104.7 52.4
Ad May, 2016 - - 84.6 36.3
THMA1 May, 2011 6.98 12.40 - -
THMAZ2 May, 2011 4.65 9.14 - -
THMA3 May, 2011 2.39 4.49 - -
THMA4 May, 2011 3.23 NA - -
THMA1 June, 2011 295 5.83 138.9
THMAZ2 June, 2011 3.36 8.39
THMA3 June, 2011 2.81 2.18

. THMA4 June, 2011 222 3.37 g
TCOA1 June, 2012 - 3.2 333
TCOA2 July, 2011 - 2.1 776
TCOA3 July, 2011 - 9.0 406
THMA1 Juty, 2011 N 2.99 83.3
THMAZ2 June, 2012 4.56 6.77 Co9T2
THMA3 June, 2012 2.66 8.12 U 8720
THMA4 June, 2012 | 288 16 111 |27
SSRA1 Nov, 2011 16.1 27.0 140.6
SSRA2 Nov, 2011 58 10.1 . 228.0
SSRA3 Nov, 2011 6.7 11.2 2056
Median Value 33 74 139.8
SEQS (annual) 40 80 120
SEQS (24-hour) 80 120 150
IFC EHS (annual) 40 - 70
IFC EHS (24-hour) - 125 150
. Note:  —means the data was not available

From the measured values the following conclusions can be drawn:

» The median value of SOz concentration is 7.4 pg/m® which complies with SEQS
(24 hour and annual) and is within [FC EHS guideline limits. The maximum
recorded SOz in the area is 27.0 pg/m> which is also well below the SEQS and
IFC EHS limits.

» The median value of NO; concentration is 3.3 pg/m® which complies with SEQS
(24 hour and annual) and is within [FC EHS guideline limits. The maximum
recorded SOz in the area is 16.1 pg/m® which is also well below the SEQS and
IFC EHS limits.

» The median value of PMio and PMz s concentrations are 139.8 pg/m> and
32.5 pg/m’ respectively. The PMa s concentration complies with SEQS (24 hour

Hagler Bailly Pakistan Description of the Environment
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and annual) and is within IFC EHS guideline limits. The median value of PMjo
concentrations exceeds the annual limit but is within the 24-hour limits of the
SEQS and the IFC EHS guideline values. PM o concentrations from previous
sampling exceeds the standards at 8 out of 14 locations PMa s concentrations from
previous sampling exceeds the standards at 3 out of 14 locations. PM o and PMz s
concentrations from current sampling complies with the standards. Their
concentrations are very high due to the natural background influence of the desert
environment. Human sources of particulate matter (PM) include the use of wood
as fuel and vehicular traffic on unpaved roads and dirt tracks. In this study the
highest PM readings were recorded at Al (Lale Je Dhani) and A2 (Vakerio).

Based on the above exercise, Exhibit 4,17 presents the current poliutant levels of the
Study Area that are established based on the median of the measured results. These
values are used for development of the modelled cumulative baseline. The error bars are
of one standard deviation.

Exhibit 4.17: Baseline Ambient Air Quality in the Study Area (png/m?)

NO: SO; PMio PM: 5
Baseline Levels 3+3 7t6 140 + 170 30+ 40
SEQS (annual) 40 80 120 40
SEQS (24-hour) 80 120 150 75
IFC EHS (annual) 40 - 702 358
IFC EHS (24-hour) - 125 150 75

Even though the standard deviation of NOz and SO is large the level of these pollutants
are much lower than SEQS and IFC EHS limits. However, the PM readings are both
high, but also have high variation, due the intense variation in background levels
depending on the season,

Modeled Baseline

Expected activities near the Study Area, that may influence the air quality baseline of the
Project are summarized in Exhibit 4.18 and locations shown in Exhibit 4.19

Exhibit 4.18: Approved Developments near Study Area

Block No. Coal Mine Power Plant Source
ESIA of Block Il Mining Project®!
Block il 6.5 mpta 60 MW
mp 6 ESIA of Block Il Power Plant Project™
Block VI 2.5 mpta - ESIA of Block VI Mining Project3?

% The standard deviation is 93 pg/m®when the reading of 780 ug/m?is removed. The reading of 780 pg/m?
is 5 times the median value and is likely a low occurring outlier.

*1 Hagler Bailly Pakistan, February 2011, Environmental and Social Study of Thar Coal Block 11 Mining
Project for Sindh Engro Coal Mining Company.

#2 Hagler Bailly Pakistan. Environmental Impact Assessment of Thar Coal Block Il Power Plant Project.
Pakistan, January 2014

93 Hagler Bailly Pakistan (HBP), April 2013, Environmental and Social Impact Assessment of Block Vi
Lignite Mining Project for Sindh Carbon Energy Ltd [now Oracle Coalfields Limited].

Hagler Bailly Pakistan Description of the Environment
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Exhibit 4.19: Approved Developments
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Modelling Area

The modeling arca was defined as circle of radius 15 km centered at the center of the
Energy Park. The area was taken considering the distance of receptors and expected
impact of the Project. As Block I is farther than 15 km it was not included in the
modelling exercise.

Model Details

These activities were modeled using USEPA approved regulatory modet AERMOD.
AERMOD provides predicted pollutant concentrations for hourly, daily, monthty, and
vearly averaging periods, and complies with the USEPA’s guidelines on air quality
models. Weather data from the Mithi weather station from 2012-2014 was used.

Modeling Approach

It was assumed that the mines are in year 3 and onwards of their devetopment. At this
stage the pit opening will be an elongated box cut. A box cut is a term typically applied to
strip mining of flat terrain where excavation commences with a trench or “box cut” made
through the overburden to expose a portion of the coal seam. After coal removal, a
second cut can be made parallel to the first one, and the overburden material from this cut
1s placed in the void of the first cut. Therefore the initial cut is the dump site and the
second cut is the mine pit area.

As the mine will go deeper the activities undergoing in the mine will have insignificant
impact on the air quality of the area, therefore no activities from the mine pit are included
in this scenario. After third year of the commencement of the mining, either the mine pit
will be on surface or the dumpsite, therefore either dumpsite will add dust to the ambient
air or the mine pit. Here we assume that dumpsite within the mine pit (first cut) is on the
surface.

Furthermore, as no communities will be living within the mine, poltutant concentrations
in the mine area can be considered an EHS issue. Therefore poliutant concentration in the
mine and within a 500 meter radius which represents an estimated area to which
communities will not have access due to ancillary facitities etc. are not reported.
However, these concentrations can be seen in the contour diagrams.

CPP stacks were modelled based on the parameters discussed in Section 3.4.3.
Combined Baseline

The measured baseline was added to the modelled results to uniformly elevate the current
modelled concentrations. It should be noted that the existing poltutant concentrations are
not uniform and this is a simplifying assumption. Contour maps for dispersion of each
pollutant are presented in Exhibit 4.20 to Exhibit 4.27. Areas that exceed standards have
been shaded as hotspots. The measured and modeled results are compiled in

Exhibit 4.28. The results were compared against SEQS and IFC EHS limits and the
values exceeding one of the standards are shaded.

Hagler Bailly Pakistan Description of the Environment
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Exhibit 4.20: Baseline SOz Concentration (Annual)
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Exhibit 4.21: Baseline SO; Concentration (24 hour)
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Exhibit 4.22: Baseline NO; Concentration (Annual)
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Exhibit 4.23: Baseline NO» Concentration (24 hour)
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Exhibit 4.24; Baseline PM ¢ Concentration (Annual)
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Exhibit 4.25: Baseline PMy Concentration (24-hour)
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Exhibit 4.26: Baseline PM> s Concentration (Annual)
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Exhibit 4.27: Baseline PM2 5 Concentration (24-hour)
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Exhibit 4.28: Combined Baseline Results (ug/m®)

ESI4 of 330 MW Coal-Fired Power Plant in
Energy Park, Block I Thar Coalfields

Pollutant | Averaging Period | Measured | Modeled Simulated SEQS | IFCEHS
Baseline Increment Baseline limits
S0z 24-hour Max 7 22.4 29.4 120 125
Annual Average 6.4 134 80 -
NO2 24-hour Max 3 14.6 17.6 80 -
Annual Average 4.2 7.2 40 40
PM1o 24-hour Max 140 133.53¢ | 273.534- | 150 150
Annual Average 8.417 : 148417 it 120 70
PMas 24-hour Max 30 12.498 42.498 75 75
Annual Average 1.185 31.185 40 35

The following conclusions can be drawn:

» The 24-hour and annual concentrations of SOz and NO; complies with both SEQS
and IFC EHS limits.

» The 24-hour PM o concentrations exceed both SEQS and IFC EHS at 28% of the
area (195 km? out of total area of 700 km?). The spatial distribution of the area
that exceeds the standards is shaded in Exhibit 4.25.

» The annual PM )y concentrations exceed the limits in the entire area as the
measured baseline conditions exceed the standard. It must be noted that the
measured baseline is established based on 18 measurements each at 24 hour and
not the annual average. The modelled annual PM o concentrations due to the
developments are not a significant cause for exceedance. The background levels
of PM)g are high due to naturally dusty desert environment.

» The 24-hour PM2 5 concentration complies with both SEQS and IFC EHS limits.
The annual concentrations complies with SEQS but exceeds IFC EHS limits. The
modeled 24-hour and annual concentrations complies with the standards. When
added to the modeled baseline elevated PM: 5 levels exceed the annual IFC EHS
limits as shaded in Exhibit 4.28.

4.3.7 Sound Levels

This section defines the baseline ambient sound levels in the Study Area in a manner that
can be used for the assessment of the noise impact of the proposed Project.

Primary Data

To determine the baseline noise in the area, sound levels were measured at selected
locations considered representative of the nearby receptors of possible noise pollution
from the Project. These locations are given in Exhibit 4.29. The survey was conducted
from the May 11 to 15, 2016. Per second measurements were taken for 24 hours at each
location,

Hagter Bailly Pakistan Description of the Environment
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Exhibit 4.29: Description of Sampling Sites

iD Location Coordinates  Dates of Survey Rationale

N1 Bitra 24°49'37.8"N May 12, 2016 Nearest receptor {(village)
70°22' 595" E

N2 Jaman Samo 24°49'19.4'N  May 14,2016  Background levels near the
70°24'191"E Project site

N3  South of Energy Park 24°48'12.2"N  May 15, 2016 Background levels near the
70°24'248"E Project site

N4 Thahriyo Halipota 24°45'156"N  May 11, 2016 Road sound levels
70°21'38.9"E

The survey was conducted with Cirrus Research plc.’s sound level meter, Model
CR:1720. The instrument meets the International standards IEC 61672-1:2002, I[EC
660651:1979, [EC 60804:2001, 1EC 61260:1995, IEC 60942:1997, IEC 61252:1993,
ANSI S1.4-1983, ANSI S1.11-1986, and ANSI S1.43-1997 where applicable. The
instruments ltave a resolution of 0.1 dB.

The instrument was mounted on a tripod, te avoid interference from reflecting surfaces
within the immediate neighborhood, and a wind shield was used in all measurements.
Photographs of the sampling equipment setup are provided in Exhibit 4.30. Day time
hours are considered to be from 6 am to 10 pm and night time hours are taken to be from
10 pm to 6 am as per SEQS standards for noise.

Exhibit 4.30: Sound Sampling Site Photographs

Sound meter at N1 (Bitra, village) Sound meter at N2 (background levels)

Hagler Bailly Pakistan Description of the Environment
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. . . t o
Sound meter at N3 (background levels) Sound meter at N4 (Thahriyo Halipota, village near
road)

Secondary Data

Additional data on sound levels in the Project area was available from previous ESIA®,

The previous sampling locations along with the description of each is given in
Exhibit 4.31.

The current and previous sampling locations are shown in Exhibit 4.32.

Exhibit 4.31: Sound Level Sampling Locations in Literature

Sample iD Coordinates Dates of Survey Description

TCON1 24°51'"189"N  October 2012 Yaqgoob Ji Dhani
70°19'02.8"E

TCON2z 24°49'121"N  October 2012 Ranjho Noon
70°16' 558" E

TCON4 24°47'37.5"N  October 2012 Aban jo Tar
70°21'47.3"E

3 Hagler Bailly Pakistan {(HBP), April 2013, Environmental and Social Impact Assessment of Block Vi
Lignite Mining Project for Sindh Carbon Energy Ltd [now Oracle Coalfields Limited].

Hagler Bailly Pakistan Description of the Environment
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Exhibit 4.32: Sound-Level Measurement Locations
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Measurement Results and Analysis

ESIA of 330 MW Coal-Fired Power Plant in

Energy Park, Block I Thar Coalfields

A summary of the results and SEQS for noise are provided in Exhibit 4.33. Reported

results include:

» Lggisthe sound level exceeded 90% of the time. The Loo is representative of the

background sound level.

» Lio is the sound level that is only exceeded 10% of the time (higher than Log).

» Leq is the average of the total sound level in decibels.

Reported sound levels are on the A scale, which covers the full audible range and is
relatable to human hearing.

Exhibit 4.33: Summary of Sound Levels during the Survey and from Literature

Point Descnption 24 hour (dBA) Daytime Nighttime
Averages (dBA) | Averages (dBA)
Lso Lig Lag Leg Log

Current Study

N1 Village (Bitra) 31.8 | 524 51 51.8 46.0

N2 Background, no 358 | 468 45 46.2 43.0
human presence

N3 Background, no 290 ¢ 411 40 41.9 342
human presence

N4 Road + Village 36.0 : 502 50 498 50.1

Literature

TCON1 Village 316 | 442 : 46.8 48.6 411

TCON2 Village 258 445 | 439 455 386

TCON4 Village + Road 340 | 555 : 524 53.7 46.2

SEQS 55.0 45.0

Conclusion

The sound levels of the primary and secondary data are averaged®” to obtain the sound
tevel baseline as presented in Exhibit 4.34 and discussed below.

35 dB cannot directly be averaged due to the leg scale of the unit,
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Exhibit 4.34: Sound Level Baseline of the Study Area

Location Average Leq (dBA)
Daytime Nighttime
Desert Background 446 40.5
Village 49.4 43.0
Village & Road 52.2 48.6
SEQS 55 45
IFC Limits®¢ 55 45

The desert background, is very quiet and approximately 10 dBA below SEQS for both
day and night time. Observed noise sources included passing livestock herds, braying
donkeys, and birds.

Villages have slightly higher noise levels due to the limited village activities. These
include a few vehicles that pass through the villages, livestock, and human activities.

Villages near major roads record the highest noise levels. This is because of the road
traffic, which includes a large fraction of trucks, jeeps and busses. Moreover, villages
near roads often have shops where passengers stop to rest. This has resulted in the
exceedance of the nighttime SEQS.

4.3.8 Traffic

The traffic baseline was prepared to assess the current traffic conditions on the road route
that couid be used for Project related transportation of goods and services during
construction and operation of the Project.

The selected transport route from Karachi to the Project site is shown in Exhibit 4.35.
The route, is 366 km long and passes through the following towns:

National Highway N-5
75 km

Two lane

7.3 mwide

Provincial Highway
105 km

Two lane

6.1-6.7 m wide

Provincial Road
114 km
Two/One lane
4-6 m wide

Provincial Road
44 km
Two/One lane
4-6 m wide

Provincial Road
28 km
Two/Cne lane
4-6 m wide

% For IFC EHS limits, daytime is from 7 am to 10 pm, whereas for SEQS daytime is from 6 am to 10 pm.

Values in this study were calculated based on SEQS daytime classification. Furthermore, IFC requires
hourly Leq to comply with the limit.

Hagler Bailly Pakistan
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ESIA of 330 MW Coal-Fired Power Plani in
Energy Park. Block I Thar Caulfields

Exhibit 4.35: Transport Route and Tratfic Count Survey Locations
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ESIA of 330 MW Coal-Fired Power Plant in
Energy Park. Block I Thar Coalfields

Traffic counts are reported at five points as shown in Exhibit 4.35. A photograph of the
surveyors and site location is given in Exhibit 4.36.

The data for four points (T1, T2, T3, and T4) are based on previous surveys3’. The
previous surveys were conducted between 2012 and 2014. To ascertain the present traffic
condition, traffic counts from previous surveys were extrapolated using an annual growth
rate of 2.58%>%. The results are shown separately for each direction in Exhibit 4.37.

A traffic count for T5 was conducted for this ESIA on May 12, 2016, on the newly
constructed road that will provide access to the Project Site.

Exhibit 4.36: Traffic Survey Location

% Hagler Bailly Pakistan, August 21, 2015, “Environmental Impact Assessment of 60 MW Coal Fired
Power Plant Construction Project at Lakhra in Islamic Republic of Pakistan”, GENGO Holding Company
Limited, Pakistan.

% Pakistan Sustainable Project, *Principle policy guidelines for Sindh urban transport policy”, December,
2014.

Hagler Bailly Pakistan Description of the Environment
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ESIA of 330 MW Coal-Lired Power P'ant in
Energy Park, Block It Thar Coalfields

Exhibit 4.37: Traffic on the Transport Route (Karachi to Nagar Parkar Road) in both directions

Sub-segments Location ! Survey M-cycles{ Cars | Pickups ‘ Buses | Trucks® | Trailers/ Total % of Light | % of Heavy
D Date | Trolleys Traffic |  Traffic
. : Vehicle | Vehicle
. Karachi - Thatta Tt [Jul2012 | 1862 | 3405 941 | 892 1,289 20 | 8,409 74 26
Thatta - Karachi 2813 | 4477 | 1.022 799 | 1,247 11| 10,169 T80 20
Thatta - Badin T2 [May2013 | 1503 | 1582 383 78 | 1038 ' NA | 4579 76 24
Badin - Thafta . .‘.I\.7‘21‘ 1,734 468 : 130 1,121 NA 5174 76 24 '
‘Badin— Mithi | T3 Marzot4 | 107 91 | 12 8 133 3| 45| 68 s
‘.Mithi - Badin 127 1086 116 ' 12 109 I 6 476 ) 73 27
Mithi — Istamkot T4  [Marzo14 | 177 80 | 124 7 | 108 2 538 | 71 29
islamkot - Mithi R | M4 82 Loazo o 634 | 73 7
islamkot — Project Site T5 |May 2016 74 77 55 4 27 3 240 87 13
Project Site — Islamkot 74 49 3 l 31 1 236 N 37 13
Note: NA means data not available
a includes all truck categories from 2 axle to 5 axle.
Hagler Bailly Pakistan Description of the Environment
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ElA of 330 MW Coal-Fired Power Plant in
Energy Park, Block Il Thar Coalfields

4.3.9 Soil

The sotls in Thar are generally coarse-textured, well drained and calcareous in nature. At
varying depths a thick accumulation of lime may also be encountered. The soils usually
overblown with sand due to severe wind erosion. In general, these are infertile soils.

There are seven main groups of soils found in the Thar. *These are:
» Desert soils

Red desertic soils

Sierozems (rowinsh gray soils)

Red and yellow spoils of the foothills

The saline soil of the depressions

Lithosols (shallow, weathered soils)

¥y ¥V v Vv v v

Rigosols (soft loose soils) found in the hills

4.3.10 Groundwater

There are no major rivers within the Thar Desert. Rainwater flows (mostly as sheet flow)
to the nearest topographic low, and either evaporates there or infiltrates*”. The inactive
Nara River used to flow in the west of the Thar Desert. The old bed of the Nara River is
now utilized as part of the Nara Canal.

Three main aquifers and two aquitards have been identified in the Thar region. These
units comprise (from the surface downwards):

» upper aquifer (Top Aquifer), which is located in the base of the dune sands
» fine grained siltstone aquitard

» middle alluvial sand aquifer (Middle Aquifer) of sub-recent age

» claystone and lignite aquitard in the top patt of the Bara Formation
>

deep aquifer (Deep Aquifer or Bottom Aquifer) of marine sands belonging to the
bottom part of the Bara Formation.

A groundwater census was carried out in the Study Area for a previous study*!. The
results are summarized below and the locations shown in Exhibit 4.38.

» The wells are open dug wells; no mechanically drilled boreholes were found in
the Study Area. Most of the wells are brick-lined.

3 |hsan H. Nadiem: Thar, the Great Pakistan Desert: Land, History, People. Sang-e-Meel Publications,
Lahore. 2001

40 Bender, 1995, Geology of Pakistan

“1 Hagler Bailly Pakistan. Environmental and Social Impact Assessment of Thar Coal Block || Power Plant
Project. Pakistan, January 2014

Hagler Bailly Pakistan Description of the Environment
R6VO2HOH: 07/13/16 4-38



ElA of 330 MW Coal-Fired Power Plant in
Energy Park. Block Il Thar Coalfields

» The minimum, maximum and average depths of the well with respect to ground
are 48.0 m, 86.4 m, and 60.9 m, respectively; 90% of the wells are between 50
and 70 m in depth.

» The minimum, maximum and average depths of the well with respect to mean sea
level are —10.38 m, 31.43 m, and 19.26 m, respectively; 95% of the wells are
between 10 and 30 m in deptir.

Water quality samples were obtained from the 40 wells and were analyzed for common
chemical parameters and heavy metals. The results indicate that in general the water is
unfit for human consumption. Sodium, sulfate, chlorides, and hence the total dissolved
solids (TDS), exceed the drinking water standards for almost ail the wells. The results of
these tests are presented in Exhibit 4.39,

Hagier Bailly Pakistan Description of the Environment
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Exhibit 4.38: Groundwater Well Census Locations*?
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ESIA of 330 MW Coal-Fired Power Plant in
Energy Park, Block 1 Thar Coalfields

Exhibit 4.39: Water Quality in the Study Area*’

FParameters Unit NEQS2 WHQO® Minc¢ Max¢ % Overe
oH } 6.5-85 6585 748 842

EC uS/em - — 3280 14,500

Sodium mgl - 200 500 2460  100%
Magnesium mg/l - - 10 240

Calcium " mgll - - 11 320
Potassium | ' mg/| - - 9 58

Sulfate mg/l - 250 150 712 90%
Chloride mgl 250 250 975 5599  100%
Bicarbonate mg/l - - - 185 729

Silica Dioxide mg/l - - 11.2 154

Hardness (as CaCOs) mg/l 500 - 68 1705  40%
Sulfide mg/l - - <1.00

Fluoride mg/l 15 15 0495 1.4 0%
DS  mg/ 1000 1,000 1,996 9584  100%
Iron " mg - 03 005 0675  15%
Aluminum mg/| 0.2 0.2 0.075 0.28 39%
‘Manganese mgl 05 01-05 0025 008 0%
Arsenic mg/| 0.05 0.01 0.005 0.01 0%
Copper mg/l 2 1-2 0 0 0%
tead  mgl 0.05 1 002 01 20%
Zine mg/l 5 3 0.025 0.05 0%
Cadmium mg/l 001  0.003 0 0 0%
Nickel “mgll 002 002 0025 025  60%
Chromium mg! 005 002 0 0 0%
Cobalt mg/l - - 0

Selenium mg/| 001 001 0 0%
Mercury - mg/l 0.001 0.601 0 0%

Nationa! Environmental Quality Standards for Drinking Water
World Health Organization Drinking Water Quality Guidelines
Minimum value among the 40 wells

Maximum value among the 40 wells

Percent of welis among the 40 wells that exceed the target limit

T Q0O T o

4 Hagler Bailly Pakistan. Environmenta! and Social impact Assessment of Thar Coal Block Il Power Plant
Project. Pakistan, January 2014
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4.4 Ecological Baseline

The Thar Desert is a large ecoregion lying to the west of the Aravalli Mountain Range in
northwestern India. The relief in the Thar Desert varies between near sea level to more
than 150 meters. The sand dunes defining the topography are mostly longitudinal forming
a NE-SW frend and are stabilized by shrubs and grass. In the inter-dunal valleys, the
alluvial soil brought by rainwater is deposited in the depressions. The vegetation in Thar
Desert is desertic and semi-desertic.

4.4.1 Protected Areas in the Vicinity of the Study Area

The Protected Area closest to the Study Area is the Rann of Kutch Wildlife Sanctuary. It
i1s located 32 km from Study Area. The Rann of Kutch Ramsar Site is the only designated
area of global conservation importance present in the vicinity of the Study Area, being a
part of the 1.6 million hectares of wetlands of international importance stretching across
the two countries of India and Pakistan.** The Rann of Kutch Ramsar Site information
sheet provides a list of species present within the Ramsar Site which includes a total of
154 plant species, 26 mammal species, 14 reptile species (no amphibian species) and 107
bird species.* Based on these figures it can be concluded that the Rann of Kutch Ramsar
Site is an area richer in biodiversity compared to the Study Area. The location of the
Project relative to the Rann of Kutch Ramsar Site is shown in Exhibit 4.40.

44 World Wildlife Fund (WWF). Desert wetlands, World Wildlife Fund Global, News and Stories (February
2003)

4 Hussain Bux Bhaagat, Information Sheet Ramsar Wetlands, Sindh Wildlife Department,
(September 2002). Available at <http://www ramsar.org/>, accessed January 27, 2016

Hagler Bailly Pakistan Description of the Environment
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Exhibit 4.40: Rann of Kutch Ramsar Site and Project Location
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4.4.2 Habitat Types in the Study Area

Habitats within the Study Area were classified relying primarily upon geomorphology
and soil texture, with consideration of variations within habitat types. The Study Area
was classified by geomorphological characteristics into Agricultural Fields, Sand Dunes
with Agriculture, Sand Dunes, Plains and Settlements. The relative percentage of each
habitat type has been provided in Exhibit 4.41.

A map showing the distribution of the different habitat types has been shown in
Exhibit 4.42.

Exhibit 4.41: Table giving Habitat type Percentages

Habitat Type Percentage of Study Area (%)
Agricultural Fields 46
Sand Dunes 24
'éand Dunes with Agricultu}ém - 15 -
Plain 13
Sottoments e 2 e

Agriculture Fields are the dominant habitat, constituting 46% of habitats of the Study
Area. There is only one cropping season in the summer (called kharif season) in which a
variety of summer crops are grown. Sand dunes are the second dominant habitat,
constituting 24% of the total habitat. They vary in height, ranging from a few meters to
over a hundred meters. Sand Dunes with Agriculture are the third most dominant type
making up 15% of the Study Area with Plains constituting 13% and Settlements
constituting 2%. An established tradition of preservation of trees contributes to
maintaining the vegetation cover in the Thar Desert. Grazing pressure, however, is
significant and the ground vegetation in terms of grasses, scrubs and bushes can be
considered as uniformly degraded.

Hagler Bailly Pakistan Description of the Environment
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Exhibit 4.42: Habitat Types within the Study Area
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ESid of 330 MW Coal-Fired Power Plant in
Energy Park, Block Il Thar Coalfields

4.4.3 Ecological Resources

Information about the ecological resources in the Study Area has been obtained from the
surveys carried out as part of other studies done both within the Study Area as well as
nearby areas. The following reports have been used to collect information about the flora
and fauna present within the Study Area;

» Hagler Bailly Pakistan, Environmenta!l and Social Impact Assessment of Block V1
Lignite Mining Project, Main Report for Sindh Carbon Energy Limited, April
2013

» Hagler Bailly Pakistan, Environmental and Social Impact Assessment of Thar
Coal Block 11 Mining Project, Final Report for Sindh Engro Coal Mining
Company, September 3, 2012

» Hagler Bailly Pakistan, Environmental and Social Study of Thar Coal Block 11
Mining Project, Final Report for Sindh Engro Coal Mining Company, February
15,2011

Vegetation

The vegetation of the Thar Desert can be classified as Tropical Thorn Forest.*® It
comprises mainly scattered trees and bushes.” These are mainly thorny, drought resistant
species and grasses. Following rains, lush green grasses sprout providing a rich source of
fodder.*® The vegetation is typical of arid regions with adaptations to survive the extreme
conditions of the desert environment.*

A total of 137 plant species have been reported from the Tharparkar area. These plant
species are the base for the animal and human life in the desert. The plants are used for a
variety of purposes, including production of medicines, resins, dyes and fibers, and for
construction, forage and fodder making. The habitat in the Thar Desert is influenced by
the extreme climate. The vegetation consists of xerophilious grasslands of Eragrostis sp.
Aristida adscensionis, Cenchrus biflorus, Cympogon sp., Cyperus sp., Eleusine sp.,
Panicum turjidum, Lasiurus scindicus, Aeluropus lagopoides, and Sporobolus sp. Scrub
vegetation consists of low trees such as Acacia nilotica, Prosopis cineraria, Prosois
Juliflora, Tamrix aphylla, Zizyphus mauritiana, Capparis decidua, and shrubs such as
Calligonum polygonoides, Calotropis sp., Aerva sp., Crotalaria sp.. Haloxylon salicornicum
and Haloxylon recurvum are also present. The region comprises 9.1% of the total flora of
Pakistan, making it poor in terms of floristic diversity.>

None of the plant species found during the survey is listed under either the IUCN Red
List of Threatened Species or under the Pakistan legislation.

4 Nisar Ahmad Khan. Deserts in Pakistan. Pakistan Geographic,
<http://pakistangeographi¢.com/deserts.html>, accessed December 17, 2015

47 lbid

4 Ibid

4 Chapter 1: Biclogical Adaptations to Aridity. Global Deserts Outiook, United Nations Environment
Programme. Available at, <http://iwww.unep.org/geo/gdoutiook/028. asp>, accessed December 17, 2015.

% Nasir, Yasin J., and Rubina A. Rafiq. "Wild flowers of Pakistan.” Karachi: Oxford University Press xxxiii,
298p. 104p.of plates-illus., col. illus.. ISBN195775848 (1995).
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The only plant species included in the CITES Species List is Leafless Milk Hedge (Thor)
Euphorbia caducifolia that is included in Appendix I1.%! It is a major species in rocky
deserts of western and central India and Pakistan, occurring from sea level up to 600/800
meters.>?

The data for the vegetation survey carried out for the Thar Coal Block 1l Mining Project™
has been provided in Appendix D along with information about their phytosociological
attributes.

Mammals

Thirty-five (35) mammalian species have been reported from the Tharparkar area, which
includes large mammals from the Family Canidae (dog family), Felidae (cat family),
Hyaenidae (hyena family), Mustelidae (e.g. badgers, weasels etc.), Bovidae (rumenant
mammals such as gazelle), Equidae (such as wild ass) and Suidae (artiodactyl mammals
such as boars, pigs etc.). Small mammals reported from the Study Area include members
from the Family, Erinaceidae (e.g. hedgehogs), Soricidae (e.g. shrews), Herpestidae (e.g.
mongoose), Rhinopomatidae (insectivorous bats), Vespertilionidae (e.g. Common Bat),
Manidae (pangolins), Leporidae (rabbits and hares), Sciuridae (squirrels), Hystricidae
(porcupines) and. Muridae (family of rodents).>*

The mammal species observed during the surveys carried out as part of the environmental
and social impact assessment of the Thar Coal Block 11 Mining Project®® included both
small and large mammal species. The small mammal species, the Balochistan gerbil
Gerbillus nanus was found to be the most abundant foHowed by Tatera indica and Indian
desert jird Meriones hurrianae. Common medium sized mammals included the Long-
eared Desert Hedgehog Hemiechinus collaris and Five-striped Palm Squirrel Funambulus
pennantii. The large mammal species, Fox Vulpes sp., Indian Hare Lepus nigricollis and
Indian Hedgehog Paraechinus micropus are the abundant species in the Study Area while
the rest of the species are comparatively less common. The Striped Hyaena Hyaena
hyaena is listed as Near Threatened in the [IUCN Red List of Threatened Species. It was
not sighted but signs (foot print) indicating its presence were seen during the April 2010
survey for the environmental and social impact assessment of the Thar Coal Block 1
Mining Project.*® Dens of this species were not observed in the area. None of the
mammalian species observed is exclusively found in the Study Area and the habitat of the
species found is widespread across the Thar Desert.

3 UNEP-WCMC. SPECIES+ CITES database. < http://www speciesplus net/species > accessed
November 20, 2015

52 | Lifle, Encyclopedias of living forms, The Encyclopedia of Succulents, Euphorbia caducifolia,
<http:{iwww llifle.com/Encyclopedia/SUCCULENTS/Family/Euphorbiaceae/28041/Euphorbia_caducifolia>, accessed
December 18, 20156

3 Hagler Bailly Pakistan, Environmental and Social Impact Assessment of Thar Coal Block !l Mining
Project, Final Report for Sindh Engro Coal Mining Company, September 3, 2012

8 Khan, Abdul Aziz, Waseem Ahmad Khan, and Abdul Aleem Chaudhry. "Mammalian Diversity in Thar
Desert Habitat of Tharparkar District, Sindh, Pakistan.” Pakistan J. Zool 47, no. 5: 1205-1211, (2015)

5 Hagler Bailly Pakistan, Environmenta! and Social Impact Assessment of Thar Coal Block Il Mining
Project, Fina! Report for Sindh Engro Coal Mining Company, September 3, 2012

56 Ibid
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The data for the mammal survey carried out for the Thar Coal Block I Mining Project®’
has been provided in Appendix D with information about their conservation status based
on National Status, the IUCN Red List of Threatened Species and the CITES
Appendices.

Avifauna

There is no permanent wetland close to the Study Area; therefore avifauna of the area
predominantly consists of terrestrial birds. During the surveys carried out for the
environmental and social impact assessment of the Thar Coal Block 11 Mining Project’®
50 bird species were observed of which 43 are classified as resident, five as passage
migrants and irregular year round visitors, one as a summer breeder and one was an
isolated or occasional breeder in the Study Area.

A total of seven nests of Egyptian Vultures Neophron percnopterus were identified in the
Study Area during the surveys for the environmental and social impact assessment of the
Thar Coal Block I Mining Project™, of which five were empty and two were occupied.
A further three empty nests were located on Prosopis cineraria trees, which are thought
to be nests of either the White-backed Vulture Gyps bengalensis or the Egyptian Vulture
Neophron percnopterus. One active nest of a Tawny Eagle Aquila rapax, one active nest
of a Spotted Owlet Athene brama and a further 10 nests of unknown bird species were
identified in the Study Area.

The subfamily Aegypinae contains 15 species of old world vultures, 8 of which are
reported in Pakistan. Of the four belonging to the genus Gyps, three including Oriental
White-backed Vulture Gyps bengalensis, are listed as Critically Endangered in the
TUCN’s Red List of Threatened Species. The Egyptian Vulture Neophron percnopterus is
listed as Endangered (1UCN Red List of Threatened Species). The Greater Spotted Eagle
Clanga clanga is listed as Vulnerable in the IUCN Red List of Threatened Species. It was
seen in the Study Area in the April 2010 survey. The Laggar Falcon Falco jugger is listed
as Near Threatened in the IUCN Red List of Threatened Species and was also seen in the
Study Area during the April 2010 surveys.

The data for the avifauna survey carried out for the Thar Coal Block II Mining Project®
has been provided in Appendix D along with information about their conservation status
based on the IUCN Red List of Threatened Species and the CITES Appendices.

Herpetofauna

Of the 32 species of reptiles reported in the literature and likely to be found in the area,
17 were observed during the surveys conducted in the Study Area for the environmental
and social impact assessment of the Thar Coal Block 1I Mining Project.61 Of these,
common species were the Indian fringe-toed sand lizard Acanthodactylus cantoris, Three-
toed snake skink Ophiomorus tridactylus, garden lizard Calotes versicolor, yellow-tailed

7 Hagler Bailly Pakistan, Environmental and Social Impact Assessment of Thar Coal Block Il Mining
Project, Final Report for Sindh Engro Coal Mining Company, September 3, 2012

% |bid
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sand gecko Crossobamon orientalis and brilliant ground agama Trapelus agilis. The species
found were evenly distributed across three habitats in the Study Area, namely, Agricultural
Fields (including Sand Dunes with Agricultural Fields), Sand Dunes and Plains during the
surveys carried out for the Thar Coal Block Il Mining Project.®

The three species of amphibians known to occur in the Study Area include the Indus
Valley toad Duttaphrynus stomaticus, the Common Skittering Frog Euphlyctis
cyanophiyctis and the Indian Bulifrog Hoplobatrachus tigerinus.®® None of these
amphibian species are of conservation importance based on the [IUCN Red List of
Threatened Species,* however, the Indian Bullfrog is listed in Appendix 11 of the CITES
Species List.%

None of the species observed or reported in the area are on the IUCN Red List of
Threatened Species. However, according to one reference®, three species are endemic to
Pakistan which include the Red-throated Ground Agama Trapelus rubrigularis, the
Sindhi Krait Bungarus sindanus and the Cholistan Desert Lacerta Eremias cholistanica.
However, according to the Reptile Database online resource only the Cholistan Desert
Lacerta is endemic.®’

The data for the herpetofauna survey carried out for the Thar Coal Block Il Mining
Project® has been provided in Appendix D along with information about their
conservation status based on Pakistani guidelines and CITES Appendices.

4.4.4 Conclusions

> Vegetation — there are no plant species of conservation importance in the Study
Area, based on the IUCN Red List. The only plant species included in the CITES
Species List is Leafless Milk Hedge (Thor) Euphorbia caducifolia that is included
in Appendix IL.%° It is a major species in rocky deserts of western and central India
and Pakistan, occurring from sea level up to 600/800 meters.”

» Mammals — there are no mammal species of conservation importance based on
the IUCN Red List of Threatened Species. Some of the mammal species are on
Pakistan’s Mammals National Red List. However, their distribution is widespread
and not limited to the Study Area.

€2 |pbid

& Khan, Muhammad Sharif. Amphibians and reptiles of Pakistan. Krieger Publishing Company, 2006,

8 IUCN 2015. The IUCN Red List of Threatened Species. Version 2015-4. <http://www.iucnredlist org>.
accessed December 14, 2015

8 UNEP-WCMC. SPECIES+ CITES database. < http://www.speciespius.net/species > accessed 19"
November 2015

& Khan, Muhammad Sharif. Amphibians and reptiles of Pakistan. Krieger Publishing Company, 2006.

87 Uetz, P. (editor), The Reptile Database, http://iwww.reptile-database.org, accessed May 9, 2016

®8 Hagler Bailly Pakistan, Environmental and Social Impact Assessment of Thar Coal Block Il Mining
Project, Final Report for Sindh Engro Coal Mining Company, September 3, 2012

% UNEP-WCMC. SPECIES+ CITES database. < http://www.speciesplus.net/species > accessed
November 20, 2015

7 LLifle, Encyclopedias of living forms, The Encyclopedia of Succulents, Euphorbia caducifolia,
<http:/lwww.Ilifle‘comlEncycIopedia!SUCCULENTS/FamiIylEuphorbiaceaelZBO41IEuphorbia_caducifolia>, accessed
December 18, 2015
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» Birds —the main concern is with respect to vulture species, including the Oriental
White-backed Vulture and the Egyptian Vulture which are listed as Critically
Endangered and Endangered respectively according to the IUCN Red List of
Threatened Species. Another bird species of conservation importance includes the
Laggar Falcon listed as Near Threatened on the [IUCN Red List of Threatened
Species.

» Herpetofauna — there is concern with respect to three endemic reptile species.
There is some debate over the number of endemic reptile species; according to
one source there are three endemic reptile species including the Red-throated
Ground Agama, the Sindhi Krait and the Cholistan Desert Lacerta. According to
another source only the Cholistan Desert Lacerta is an endemic species. In either
case the distribution of these species is widespread and they are not restricted to
any habitat type, therefore, there is no species of conservation importance in the
Study Area amongst herpetofauna.

» The only protected area near the Study Area is the Rann of Kutch Wildlife
Sanctuary. This is 32 km from the Study Area and will not be adversely affected
by the Project.

4.5 Socioeconomic Baseline

The socioeconomic condition of the Study Area, in the context of the socioeconomic
conditions of the Tharparkar Desert are discussed in this section.

There are ten villages in the Study Area. The population of the area is estimated to be a
little over 6,000 individuals.

The area has a weak infrastructure when compared to other districts provincially and
nationally. Water supply is one of the major problems faced by villages in the area. Most
of the underground water is brackish. The villagers travel to the nearby towns of Mithi
and Islamkot for health facilities.

Data Sources

The baseline was developed using a combination of secondary sources. The main data
source was the ESIA Thar Coal Block 11 Power Plant Project, for which the Study Area
covers the same villages as this study. Ground verification was performed during
consultations with the villages in the Study Area.

Other key secondary sources of information for this baseline study include official
statistics, such as maps, census reports and other available documentation on the history
of the people and the area from a broad selection of recent and reliable sources, both
published and unpublished. These sources of information include:

» Information collected from the Thardeep Rura! Development Programme offices;
» Development Statistics of Sindh, 2006;

» Pakistan Social and Living Standards Measurement Survey (PSLM) 2006-07;

»

District Census Reports, 1998, published by Population Census Organization,
Government of Pakistan;
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» Development statistics published by the Federal Bureau of Statistics, Government
of Pakistan;

» Other published material from the private sector, including NGOs working in the
Sindh province.

4.5.1 Land Cover and Land Use

The Study Area covers 111 square km of which of sand dunes cover 43 km? (38%) and
plains cover 69 km? (62%)”'. Major land uses in the Study Area consists of settlements
(2%), agricultural fields (61%) and grazing areas (37%). Sand dunes are permanent with
significant vegetative cover and therefore are suitable for use as grazing lands. Once the
crop is harvested livestock is also grazed on the agricultural fields. Photographs of
different land uses are shown in Exhibit 4.43. The distribution of these uses is given in
Exhibit 4.44 and a land use map is shown in Exhibit 4.45.

Exhibit 4.43: Photographs of Different Land Uses in the Study Area

Sand dunes are permanent with significant Uncultivated plains are used for grazing livestock.
vegetation cover.

Agricuiture field on the plains.

A village on the plain, nestled between dunes.

7 As indicated by digitized Google Earth imagery dated Aprit 10, 2013,
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Exhibit 4.44: Land Cover and Land Use Distribution in the Study Area

Land Cover

Sand Dune
Plain

43

Land Use

8 Settiement on Sand Dune
BAgriculture on Sand Dune
OGrazing on Sand Dune

& Settlement on Plain

« Agriculture on Plain

Grazing on Plain
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4.5.2 Demography

The estimated population of the Tharparkar District (*District’) as compared to Sindh and
Pakistan is given in Exhibit 4.46. Although the Thar Desert is considered as one of the
most densely populated deserts in the world, the population of Tharparkar District
represents less than one percent of the country’s population and three percent of Sindh’s
population, The population density of the District is low at 47 persons per square
kilometer, nearly 6.7 times lower than the provincial average of 326 persons per square
kilometer. However, the density is on the rise since 1998.

Exhibit 4.46: Population and Growth”

Population, 000’ Land Area Density (persons
per sq. km)
1998 | % . 2015 % |sqkm % 1998 | 2015
Study Area NA!  NA| 627 1121 0.01% NA| 55
Tharparkar (District) 914*! 0.7% 1273 0.7%| 19,638 2.5% 47| 65
Sindh 30,440 23.0% 45988 24.0%|140914 17.7% 216| 326
Pakistan 132,352/100.0% 191,708| 100.0% | 796,096 100.0%|  166| 241
Note: * 2010 for Tharparkar
** 2014 for Study Area

The Study Area, as with the majority of Tharparkar is rural, and contains ten villages
with an average of approximately 600 persons per settlement. The distribution of the
population by settlement is given in Exhibit 4.47.

Exhibit 4.47: Population of Settlements in the Study Area’™

No Village Fopuiation
1 Baka Karan 500
2 Salah Jhanjhi 1,500
3 Kachhibo Je Dhani 210
4 Jaman Samo 900

5 Bitré a 600

6 Mithay Je Wandh 120
7 Kharo Jani 1,200
o AbanJoTar R . .......1‘100

2 Ministry of Finance, Government of Pakistan, Statistical Appendices of Chapter 12, Population, Labour
Farce and Employment, Pakistan Economic Survey 2014-2015, (Government of Pakistan, 2015)

7 Hagler Bailly Pakistan. Environmental and Social Impact Assessment of Thar Coal Block Il Power Plant
Project. Pakistan, January 2014

™ Hagler Bailly Pakistan. Environmental and Social Impact Assessment of Thar Coal Block I! Power Plant
Project. Pakistan, January 2014
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No Village Population
9 Lale Je Dhani 30
o N Oray wanan R
Total 6231

Size of Settlements and Households

A comparison of village and household sizes as recorded in the Study Area with those
recorded by the 1998 district statistics for Tharparkar is presented in Exhibit 4.48 and
Exhibit 4.49 respectively. The population density map in Exhibit 4.50, shows the
population of each village in the Study Area. Village sizes, in terms of population in the
Study Area, range from 60 to 1,500 for the smallest and largest settlements respectively.

Exhibit 4.48: Average Population per Settlement in Tharparkar and Study Area”™

Number of Total Population Average Fopulation

Settlements per Seftlement
Study Area 10 6231 623
Tharparkar (1998} 2000 914,291 4,57

Exhibit 4.49: Average Household Size

Sample Size Average Household Size
Previous Study’ 81 6.2
Rural Tharparkar (1998) eS¢ 5§
Sov e - B ws T “as

S Ibid

"® Hagler Bailly Pakistan. Environmental and Social Study of Thar Coal Block Il Mining Project. Pakistan,
February 2011
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Gender and Age Profile.

The population pyramid of the Study Area is shown in Exhibit 4.51. The population
pyramid has a broad base with a relatively large number (40%) of children (10 years of
age or less), which indicates high birth rates. The sharp decline of the pyramid signifies a
low life expectancy amongst the population of the Study Area, as those above 60 years of
age account for only 4% of the population. The structure also shows that more than half
(around 60%) of the population is 20 years of age or younger.

While there are more female than male children 10 years or younger, this trend reverses
for the other age brackets. This indicates a possible higher death rate for female children
which could indicate a disparity in care or facilities available to the different sexes.

Exhibit 4.51: Age and Sex Composition of Study Area™

Above 60 R aMale mFemale

51t060 FiRE
4110 50 [N
311040 RNERREEE™
211030 NI
11020
e O RN R N e
less

0 200 400 600 800 1000 1200 1400
Population

Age Group

4.5.3 Ethnology and Religion

The inhabitants of the Study Area, as those of the larger Thar Desert, belong to different
religions, sects and castes which gives the area a rich multifaceted culture.

Religion

Hindus and Muslims form the two ethnic groups of the Study Area and are further split
into multiple castes. Exhibit 4.52 provides the percentage distribution of population by
main religious groups in Tharparkar District. Muslims are in the majority, forming 59.4%
of the District’s population. However, the ESIA of the Block 1 coal mine, which

® Based on Hagler Bailly Pakistan. Environmental and Social Impact Assessment of Thar Coal Block Il
Power Plant Project. Pakistan, January 2014
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surveyed a larger but overlapping Study Area than this study, noted that the area has a
Hindu majority (55.6.% Hindus as compared to 44.4% Muslims).”

Exhibit 4.52: Percentage of Tharparkar District Population by Religion, 1998

Religion District wide Rural Urban Study Area
Muslim 59.4% 60.8% 29.5% 44.4%
Hindu 40.5% 39.1% 69.6% 556%
Others 01% 0.1% 0.9% ‘ 0.0

Saurce: District Census Report of Tharparkar, 198, Population Census Crganization, Statistics Division,
Government of Pakistan

Castes

A caste is a social class separated from others by distinctions of hereditary rank,
profession, or wealth. In this study, the term caste has not been used in its strict
definitional sense. It carries a different meaning for the Hindus and Muslims. Therefore,
for the two ethnic groups, the term caste should be understood in light of the explanation
provided in the statements to follow. The Hindu castes were established under the Hindu
religion and not only on social grounds. On the other hand, the Muslim castes are not
recognized by the religion, but are differentiated on religious, social or hereditary basis.

The distribution of the households in the Study Area by Hindu and Muslim castes is
provided in Exhibit 4.53.
Exhibit 4.53: Distribution of Popuiation in the Study Area by Castes®
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7 Hagler Bailly Pakistan, Environmental and Social Study of Thar Coal Block 1| Mining Project, Final Report
for Sindh Engro Coal Mining Company, February 15, 2011

% Hagler Bailly Pakistan. Environmental and Social Study of Thar Coal Block |1 Mining Project. Pakistan,
February 2011
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Language

The main languages spoken in the Tharparkar District are Sindhi and Dhatki. In the Study
Area, Muslims typically speak Sindhi and/or Dhatki as their primary language while
Hindus primarily speak Dhatki only

454 Family Structure

The division of labor in the villages of Tharkparkar is gender based and clearly
demarcated, as is the case with most traditional communities. A household usually
contains two gender-based positions of authority: the first is the position of the head of the
household. This position belongs to the oldest, able-bodied male member of a household. The
second, which is subordinate to that of the household head, is the position of the senior

womarl.

Exhibit 4.54: People of the Study Area

Village elders Indigencus women

4.5.5 Governance and Administration

Thar Desert has been governed by various rulers of Sindh over the last millennium. In
1843, the British rulers merged it into the Kutch Political Agency. 1n 1882, the Thar
Desert was upgraded to the Tharparkar District and made a part of the Hyderabad
Collectorate. In December 1990, the district was bifurcated into two districts including
Mirpurkhas, and Tharparkar with headquarters at Mithi.

The Study Area falls within the Tharparkar District of Sindh Province. The District lies
between 24° 10" to 25°45' N latitudes and 69' 04' to 71°06' E longitudes. There is a single
local government at the District level called the District Government. The District
Government consists of an elected District (zila) Council Chairman. The District
administration comprises District offices including sub-offices at UC and town level
(includes municipal and town committees).

The District is bounded on the east by India (Jaisalmer District), whereas the northern
and western peripheries are bounded by the Mirpurkhas and Badin districts respectively.
In the south of Tharparkar, there is an extensive marsh, known as Rann, and the Indian
district of Kutch.
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Tharparkar is administratively divided into six talukas, namely Mithi, Diplo, Nagarparkar
and Chachro, Dhali and Islamkot. The taluka are further sub-divided into Union
Councils, town committees and municipal committees. Each Union Council has villages
(dehs) under its administration, while the municipal and town committees have municipal
or town subdivisions called wards. The Energy Park falls within the Islamkot raluka as
shown in Exhibit 4.55.

Social Organizations

Civil society organizations have been active in Tharparkar District since the 1960s. Save
the Children Fund, now transformed into Thardeep Rural Development Program (TRDP),
is the largest NGO in Sindh. It has staff, offices and programs in all talukas of the
Tharparkar district, and a field office in the town of Islamkot near Thar coal field. and
Participatory Village Development Programme (PVDP) works mostly with the Ko/ki and
Bheel scheduled castes. Other NGOs working in Tharparkar include the Trust for
Voluntary Organizations (TVO), Baanhn Beli (helping hands) organization and the
Marooara Coordination Council. Civil society groups in the area include the Press Club
Mithi, Press Club Islamkot and Sindhi Adabi Sungat among others.

The performance of these social and political organizations is perceived to be above
average by the locals in the Study Area.
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Exhibit 4.55: Talukas for Tharparkar District
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456 Livelihoods and the Local Economy
Types of Occupations

The majority (77%) of the employed population of the District was engaged in primary
occupations such as agriculture and livestock according to the 1998 population census.
Other occupations in the district include woodwork, wool-weaving, leather work, jewelry-
making, cloth-dyeing, embroidery, and snake-charming. The number of artisans has
increased over the last decade to meet the demand for handicrafts.

The Thar Desert is considered to be one of the greenest deserts in the world. The alluvial
silt-mixed sands, relatively flat ground surface and summer monsoon rain (see

Section 4.3.5) encourage agriculture and recharge groundwater for natural scrub
vegetation thereon. There is only one cropping season in the summer (called kharif
season) in which a variety of summer crops are grown. About 27,000 hectares (60,000
acres) within the district are irrigated through the Thar Minor of Jamrao canal. Crops
grown using irrigation include cotton, wheat, sugarcane, rice, chilies, fodder and
vegetables. Crops grown in rain-fed lands include sorghum (jowar), millet (bajra),
sesame, guar, moth beans, mung beans and sesame.®!

Exhibit 4.56: Average Annual Yield, Usage and Average Income from Crops Grown®%3

Type of Crop Average Annual  Consumed (%) Sold (%) Average lncome
Yield kg/Acre (Rs/kg)
Millet 377 86% 14% 20
Guar 444 14% 86% 36
Mung Beans 150 10% 90% 49
‘Moth Beans 182 8% 92% 37

The natural scrub vegetation and harvested agricultural lands serve as grazing grounds for
the large animal herds for most of the year. Dug wells are the major source of water for
livestock. Exhibit 4.57 shows images of livestock in the area. Due to recent droughts,
which reduced ground water levels substantially, large numbers of livestock herds have
moved from the desert to the canal fed lands to the west. An estimate of the population
levels of livestock in Tharparkar is given in Exhibit 4.58 and average livestock held by
each household in Exhibit 4.59.

8 Development Statistics of Sindh, 2006

82 Hagler Bailly Pakistan. Environmental and Social Impact Assessment of Thar Coal Block || Power Plant
Project. Pakistan, January 2014

83 Average income (Rs/kg) taken from Resettlement Study Sample Household Survey
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Exhibit 4.57: Typical images of Livestock

Camels Livestock use roads to access grazing areas.

Exhibit 4.58: Livestock Population in Study Area

Type of Livestock Livestock Population in Livestock Population in
Study Area® Tharparkar (2000) %
Total Population 10,559 3,806,000
Goats and Sheep - 77% h 79%
‘Camels 6% 3%
Cows/Oxen 13% 14%
Donkeys o 4% 4%
Horses 0.03% 0.26%

Exhibit 4.59: Average Livestock Population and Average Price of Livestock®®

Type of Livestock Average Number/Household Average Price (Rs/Animal)
Goats and Sheep 23 6,000
Camels ' N 1 120,000
Cows/Oxen 2 43333
Donkeys 2 4,000

Simall businesses within the Study Area, shown in Exhibit 4.60, include shops that are
located in larger settlements or on the roadsides.

84 Hagler Bailly Pakistan. Environmental and Social impact Assessment of Thar Coal Block Il Power Plant
Project. Pakistan, January 2014

8 Development Statistics of Sindh, 2006

8 Hagler Bailly Pakistan. Environmental and Social Impact Assessment of Thar Coal Block |l Power Plant
Project. Pakistan, January 2014
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Exhibit 4.60: Small Businesses within the Study Area

A roadside tea stall

Wsﬁu j{.m;‘. ST ,@E
A wheat mill and granary

An oil and air pump for bikes

Income, Expenditure and Poverty

Tharparkar has been consistently ranked as one of the most deprived districts provincially
and nationally. The Annual Report on Poverty 2001 by the Social Policy Development
Center (SPDC) ranked Tharparkar as the most deprived district in Sindh and 84" out of
98 districts in Pakistan in terms of depravation. A more recent analysis by SPDC in 2005
showed that the provincial ranking for Tharparkar improved marginally, with the district
being ranked 15" out of 16 districts in Sindh®’, National rankings for 2005 were
unavailable. The same report by SPDC gives the predicted percentage of population
below the poverty line at 30% for Tharparkar in 2005; 44% in urban areas and 24% in
rural areas.

The estimated annual income per household in the Study Area, as reported in the
literature is about Rs. 142,000, For an average household of 6.2 this amounts to

Rs. 1700 per person per month. The poverty line of Pakistan is based on a consumption
of 2,350 calories per adult equivalent per day. The latest estimate of the inflation-adjusted
poverty line for 2006 as reported in the FY 2008 Economic Survey of Pakistan® was Rs

87 Social Development in Pakistan, Annual Review 2006-07, Social Policy and Development Center,
Karachi

%8 |bid
8 Government of Pakistan, Economic Survey 2007-2008, Finance Division, Pakistan
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944 per adult equivalent per month. Inflating this number for inflation estimates of 2007,
2008, 2009, 2010 and 2011, the poverty line of Pakistan in FY2011 has been calculated
as Rs 1,755. Based on this estimate, the average household is just below the national
poverty line.

Average annual household expenditure in the surveyed population was around Rs
119,000. Thus, on the average, the average annual income per household is around 19%
above the average annual expenditure per household. Food expenditures contribute the
most (over 50%) to the overall household expenditures. This is in line with the Pakistan
Household Integrated Economic Survey 2010-11,%° which indicates that food items
contribute around 55% to total household expenditures in rural areas of the country. After
food, farm related expenditures have the largest share in the overall household budget.®!

The ratio of indebtedness in Tharparkar is reported as very high (more than 80%) due to
droughts and poverty. Though borrowing from relatives is a preferred source of credit for
many families, more than half of the loans are advanced by money lenders and
shopkeepers. Because options are so limited, local money lenders tend to trap poor
families in loans with interests ranging as high as 40% to 120%%. In recent years,
microfinance loans by the TRDP and other Pakistan Poverty Alleviation Fund (PPAF)
partners have been introduced as a way to reduce poverty.

4.5.7 Physical Infrastructure and Services

The area has a weak infrastructure when compared to other districts provincially and
nationally. It is discussed in this section.

Roads and Communication

The 1998 census reported that Tharparkar had 11 telephone exchanges. Cellular phones
are the main mode of communication in the Study Area. Some homes, in larger villages
connected to the electricity grid, receive television channels through satellite dish
connections as shown in Exhibit 4.61,

% Government of Pakistan, Pakistan Household Integrated Economic Survey 2010-11, Federal Bureau of
Statistics, Islamabad.

91 Hagier Bailly Pakistan. Environmental and Social Impact Assessment of Thar Coal Block Il Power Plant
Project. Pakistan, January 2014

2 Reaching Out from Thar to Other Arid Zones of Sindh, Annual Repert 2004-05; Thardeep Rural
Development Programme (TRDP)
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Exhibit 4.61: Satellite Dish Connections™

k] i A o - iy

According to a 2006 report the District has a total of 737 km of roads, 529 km of which
are of low quality®. Regular transport facilities to nearby towns in the form of private
Jjeeps and buses is available at most villages. Road connectivity in the Study Area is
mapped in Exhibit 4.62.

% Source: HBP Library
% Development Statistics of Sindh 2006
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Exhibit 4.62: Road Network
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Community Water Supply and Quality

Water supply is a major problem faced by villages in Tharparkar. Most underground
water is brackish and saline, there are no rivers and perineal springs are rare. Rainwater is
collected in large open channels called rarais, and small underground tanks called tankas.
There are also wells in lower lying areas that collect rainwater.

The main sources of drinking water for humans and livestock is from dug wells, which is
supplemented by rainwater for a few months after the rainy season. Water is extracted
from dug wells, through ropes attached to pulleys pulled by a pair of donkeys or a camel.
It is tedious two person job, where one person leads the animal and the other unloads the
large container once it has been pulled up. The water from wells is emptied into ponds for
use of livestock. Wells are mostly communal and villagers take turns extracting water,

Recently, solar powered reverse osmosis systems have been installed in larger villages.
Types of water sources in the Study Area are illustrated in Exhibit 4.63.

Exhibit 4.63: Water Sources in the Study Area

Tarai®®

s Y

Dug Welt Collecting water in a pond for the livestock

% Hagler Bailly Pakistan. ESIA of Lignite Mining Project. Oracle Coalfields. Pakistan, April 30th 2013
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Sanitation and Waste Disposal

Pakistan Social and Living Standards Measurement Survey 2010-11 (PSLM 2010-11)
reported that 43% of the households in rural Tharparkar had no toilet, while 53% had a
non-flush toilet. Only 4% of the households in rural Tharparkar had a flush toilet.

Sewerage or storm water drainage systems were not reported in any of the villages in the
Study Area, and only open air pit latrines were available which were mostly constructed
to facilitate women. Villagers reporting that waste is normatly disposed of into open
spaces at some distance from houses due to the absence of any solid waste management
system.”®

Housing

The main mode of construction in rural Tharparkar consists of huts called chaunras with
pointed thatched roofs of shrubs and grasses they are built on mud plastered platforms.
The 1998 population census reported that 85% of all housing units in rural Tharparkar
were of kacha or adobe construction, while a mere 5% were of pakka or masonry
construction. Examples of houses within the Study Area are shown in Exhibit 4.64.

Exhibit 4.64: Housing Structures in the Study Area®’

A masonry or pakka house adjacent to the left of an adobe chaunra

Power and Fuel Supply

The 1998 census reported that only 6.75% of the housing units were using electricity in
Tharparkar. Electricity usage in the urban areas was much higher at 68.38% of housing
units, compared to only 4% in rural areas. An improvement in this number was seen with
44% of rural houses in Tharparkar using electricity in 2011.%

% Hagler Bailly Pakistan. Environmental and Social Impact Assessment of Thar Coal Block Il Power Plant
Project. Pakistan, January 2014

87 Source: HBP Library
% Pakistan Social and Living Standards Measurement Survey 2010-11
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Locals do not cut trees for fuelwood, rather harvest fast growing shrubs and bushes for
cooking. There is no natural gas supply in the Study Area and most villages do not use of
liquefied petroleum gas (LPG), kerosene or diesel to meet domestic fuel requirements.

4.5.8 Social Infrastructure

An overview of the health and education facilities that are available in the Tharparkar
District are discussed.

Health

A high maternal mortality rate of 800 deaths per 100,000 live births in 1992, and a high
infant mortality rate (IMR) of the district in 1992 at 150 (deaths per 1,000 live births)
indicates a lack of health facilities in the area. These figures can be compared to the 8
times lower national IMR rate of 100 and that for Sindh at 98%°,

Health services are mainly provided through basic health units (BHUs), rural health
centers (RHCs) and district head quarter hospitals that are equipped for primary health
care services and to some extent comprehensive emergency obstetric care services'%.
Exhibit 4.65 shows a comparison of the number of government health facilities present
in Tharparkar in 1998 with the number of facilities present in 2005'°'. Rural health
centers and basic health units have increased whereas other facilities have either declined
in number or stayed constant. The number of private local clinics has, however, increased
over the past decade.

Exhibit 4.65: Health Facilities in Tharparkar District

Heaith Facility 1998 2005
Hospitals 3 3
Rural Health Centers 3 10
Basic Health Uniits 2 32
Dispensaries | 38 N 31
Maternity and Child Welfare Centers 2 1

As reported in a study conducted by Thardeep Rural Development Programme
(TRDP)', the Thar coalfield area had just one BHU and four government dispensaries in
2003. The villagers mostly trave! to the nearby towns of Mithi and Islamkot for health

% Thardeep Rural Development Programme (TRDP); Pakistan Economic Survey, Finance Division,
Government of Pakistan; Social Development in Pakistan, Annual Review 2006-07, Social Policy and
Development Centre

% Emergency obstetric care (EmOC) refers to the care of women and newborns during pregnancy, delivery
and the time after delivery

101 1998 District Census Report of Tharparkar; Development Statistics of Sindh, 2006.

%2 Thardeep Rural Development Pragramme (TRDP), 'Socioeconomic and Environmental Aspects of Coal
Mining in Tharparkar District (2003)
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facilities. Islamkot has a rurai health center (RHC), while Mithi has a district hospital
facility.

Education

Literacy'® in Tharparkar district is low and shows high gender disparity. The 1998
population census reported the literacy rate of Tharparkar district at 18.32%; 28.3% for
males and 6.9% for females. In rural areas, the literacy rate was 25.72% for males and a
mere 4.8% for females.

There has, however, been a distinct upward trend of literacy in the district, as shown by
literacy rates of rural localities in 2010-11 reported in the PSLM. Both male and female
literacy have increased significantly in rural Tharparkar since 1998 and are now at par
with the literacy rates in rural Sindh and rural Pakistan, aithough the overall literacy rate
of Tharparkar (46%) remains below the overall literacy rates of Sindh (59%) and
Pakistan (58%).

Adult literacy!'™ was recorded at 57% for males and 13% for females in rural Tharparkar
in 201 1'%,

Tharparkar fares better nationally and provincially in terms of net primary enrollment
rate, with PMDG 2006 ranking Tharparkar 51% out of 98 national districts, and 7" out of
16 provincial districts. A comparison of the net primary enroliment rate for 2010-11 for
rural localities shows that Tharparkar now fares better than Sindh (Exhibit 4.66). The
gender disparity in enrollment at the primary level, though present, is less pronounced.

Exhibit 4.66: Net Primary Enrollment Rate in Rural Localities, 2010-2011'%

Male Female Total
Tharparkar 70% 54% 63%
Sindh 63% 43% 54%
Pakistan 68% 56% 62%

Considering the gender imbalance in enrollment in educational institutions, community
support programs should give attention to improving access to education for girls.
4.5.9 Cultural Heritage

There are a large number of religious, archeological and cultural sites of significance in
the Thar area. These include temples, forts, and tombs.

The site closest to the Study Area is the Gad of Mirs (Talpurs) in Block II. It is located in
the south of Seengaro Village about 10 km southeast of the Energy Park. The Gad of

193 Literacy is defined as “all those persons ten years of age and atove who could read and write in any
language with understanding, as percentage of the population ten years and above.”

*04 Literacy in population aged 15 years and above
195 Pakistan Social and Living Standards Measurement Survey 2010-11
%6 Pakistan Social and Living Standards Measurement Survey 2010-11
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Mirs (Talpurs), which belongs to the Talpur period (1784 to 1843),'Y7-1%8 had a square
plan. It had four bastions with a main gate opening to the east and a well in the center of
the fortress. Close to the northern ramparts there were a few buildings used as residence.
The condition of the fortress is poor due to lack of proper maintenance.

The Gori temple is said to be built around 1376 AD, in the golden era of the Sodhas.
Images of the temple are shown in Exhibit 4.67. Other important cultural sites that are
close to the Study Area are mapped in Exhibit 4.68.

Cemeteries exist in almost every village. Muslims and Hindus bury their dead in their
respective cemeteries. However, the Thakurs first cremate their dead and the ashes are
buried.

Mosques and shrines are places of Muslim worship. Hindu places of worship include
temples and shrines. Temples are located in almost every village.

Exhibit 4.67: Gori Temple'"

View of the Gorri Temple View of roof inscriptions inside the Gorri Temple

97 Ursani, M.1., Ser Registan (Traveis into desert) 2" edition, Jamshaoro, Sindhi Adabi Board (1995)
108 Balach, N.A., Sindh: Studies Historical, Jamshoro, University of Sindh ( 2003)
1% Source: HBP Library
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Exhibit 4.68: Archeological Sites and Major Places of Worship
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5. Public Consultation and Disclosure

Stakeholders are groups and individuals that are affected by or can affect the outcome of
a project. Stakeholder engagement is a broad, inclusive and continuous process between a
company and its stakeholders. It encompasses a range of coherent activities and
approaches, spanning the entire life cycle of a project. The objective of conducting
stakeholder consultations during the EIA process is to inform all the stakeholders about
the Project, record and take into account their opinions, suggestions and concerns and
establish confidence amongst the Project stakeholders that the Project is developed in a
responsible way. This is achieved by informing the stakeholders in a timely manner about
the proposed project and its potential consequences on the environment and by
encouraging their feedback.

6.1 Consultation Methodology

The methodology adopted for consultations was in line with the legal framework adopted
for the Project EIA. It is summarized below.

5.1.1 Consultation Material

The main document for distribution to stakeholders during the consultations was the
Background Information Document (BID). The BID contained information on the Project
and the EIA process. The BID for the Project is included in Appendix E. The
consultation material was made available to the stakeholders in English and Sindhi (for
communities in the Study Area), to suit their language preference.

5.1.2 Community Consultation Mechanism

The community consultations were conducted with the community members within their
settlements to encourage and facilitate their participation. Separate consultation sessions
were arranged for the community women. The list of communities consulted along with
the dates when the consultations took place are shown in Exhibit 5.1. Photographic
record of the consultations with the men from the communities are presented in

Exhibit 5.2, whereas, photographs of consultations with the women of the community
are not presented in consideration of local customs and traditions. Communities where
stakeholder consultations were conducted are shown on a map in Exhibit 5.3. The
meetings progressed in the following manner:

» Anoverview of the Project and EIA process was provided to the community
representatives, The main point of the BID was read out to them in Sindhi and
Dhatki.

» Members of the communities were given the opportunity to raise queries or
concerns regarding the Project. Queries were responded to and concerns were
documented.

Hagler Bailty Pakistan Public Consultation and Disclosure
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Exhibit 5.1: List of Communities Consulted

No Stakeholder Group Stakeholders Date of Consultation

1. Villages within the Study Area 1. Baka Karan, May 12, 2016
2. Salah Jhanjhi, May 12, 2016
3. Kachhibo Je Dhani, May 14, 2016
4. Jaman Samo, May 12, 2016
5. Bitra, May 13, 2016
6. Mithay Je Wandh, May 13, 2016
7. Kharo Jani, May 13, 2016
8. Aban Jo Tar, May 13, 2016
9. Shafi Je Dhani''? May 13, 2016
10. Noray Ji Wandh May 14, 2016
11. Lale Ji Dhani May 25, 2016

Exhibit 5.2: Photographs of Community Consultations

Male consultation at village Baka Karan Male consultation at village Jaman Samo

119 Consulted as representative community on the access route of the Project.

Hagler Bailly Pakistan Public Consultation and Disclosure
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Male consultation at village Mithay Ji Wandh

Male consultation at village Salah Jhanjhi

o

Male consultation at village Lale Je Dhani Female consultation at village Kachhibo Je Dhani'"

" Photegraphs of the remaining female cansultations were not taken in respect of the local tradition of
purdah or veil observance by women.

Hagler Bailly Pakistan Public Consultation and Disclosure
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5.1.3 Institutional Consultation Mechanism

Letters to inform the institutional and industrial stakeholders about the objective of the
consultation process and to set up meetings with them were dispatched on May 20, 2016.
The BID was enclosed with the letters containing information on the Project for the
stakeholders. The list of the institutional stakeholders is provided in Exhibit 5.4 and
photographs of the meetings provided in Exhibit 5.5. The meetings progressed in the
following manner:

» Stakeholders were provided an overview of the Project description;

» The EIA process that will be undertaken for the Project was briefly described and
the structure of the EIA report was presented to facilitate understanding of the
process;

» Stakeholders were given the opportunity to raise queries or concerns regarding the
Project. Queries were responded to and concerns were documented;

Exhibit 5.4: List of Institutional Stakeholders

No  Stakehoider Stakeholder Date of
Group Consultation
1. NGOs 1. Participatory Village Development Programme (PVDP)  May 24, 2016
2. Baanhn Beli May 24, 2016
3. Sukar Foundation May 24, 2016
4. Social Welfare May 25, 2016
5. National Commission For Human Development (NCHD) May 25, 2016
2. Government 6. Assistant Commissioner, Islamkot May 24, 2016
3 Civil Society 7. Press Club, Islamkot May 35- 2016
8. Thar Coal Action Board May 25, 2016
3. Other 9. The Hub Power Company Limited May 23, 2016

Developers

Exhibit 5.5: Photographs of Institutional Consultations

Consultation with PVDP Consultation with Baanhn Beli

Hagler Bailly Pakistan Public Consultation and Disclosure
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Consultation with Sukar Foundation

Consuitation with Assistant Commissioner, Istamkot

Consultation with Thar Coal Action Board Consultation with DO Social Welfare

5.2 Summary of Key Concerns Raised by Stakeholders

The main issues and concerns raised by communities and local businesses area
summarized in Exhibit 5.6. The proposed mitigation is documented alongside each
concern. The complete logs of the stakeholder consultations are presented in
Appendix E.

Hagler Bailly Pakistan Public Consultation and Disclosure
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Exhibit 5.6: Key Community Stakeholder Concerns and Expectations

Issue

Proposed Mitigation in EIA

Environmental

Asthma and skin diseases may increase due to pollution from the project. There is no local
access to treat these diseases and the villagers have to travel to Mithi or isiamkot for
treatment. Most fail to do so and small instances of disease become very serious health
concerns.

in June and July there is a fast, hot wind (called /ukh) and it is al'read'y}tery dusty ar;a hot
because of this which causes disease to the livestock and the locals. The impact of coai ash
and dust from the power plant will exacerbate the impacts of this hot wind.

The construction of the effluent channel has exposed a large amount of sand previously
covered by small trees and bushes. This and other construction aclivities are exposing sand
which will be blown into the air and cause lung disease.

One tree can sustain 2-3 goats. If the trees die then incomes of the community will be
effected.

The cumulative impacts of all these developments will greally ifnpaﬁ the environment of lhe
area.

The accidents on the roads will increase as the traffic in the area increases. This inciudes
accidents with pedestrians and livestock that use these roads to travel between villages and
to grazing areas.

The soils of the desert are very sensitive and excessive use of machinery or vehicles strips

the smali fertile layer, reducing their preductivity. The locals are heavily dependent on their
agricultural land for income.

community.

The most up to date and efficient equipment will be used to
reguce gaseous emissions. Dust suppression techniques
will be used. See Section 7.3 for details.

Impact assessment, including cumulative impact

assessment is presented in Chapter 6. Emissions from the
Project will comply with SEQS and (FC guideiines for
emissions.

Tr;e éfﬁuér{t ch'annrél |; Vbeirig céhsl.ructed by Goé ancriﬂis

beyond the scope of the Project. Mitigation measures to be
undertaken during the Project construction are detailed in
the Environmental Management Plan (EMP) in Chapter 7.

The project does not involve any significant removal of

vegetation. Al impact of vegetation will be within the Project

Cumulative impact assessment is presented in Chapter 6 A
joint strategy should be developed by all developers in the

area to address cumulative impacts.

Techniques to reduce the noise will be employed. Road and
traffic route will be planned to avoid disturbance to

The construction management plan outlined in Chapter 7.

tagler Bailly Pakistan
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Issue

Proposed Mitigation in EIA

Drinking water is collected in large open rainwater harvesting ponds in many villages and is
used for several months of the year. As these are open air ponds the water quahty could be
affected due to the ash and dust generated by the coal plant which may collect in these
ponds and contaminate the fresh water. The dug wells may be impacted due to the mining
activity hence, the already scarce water resources in the area will be further compromised.

As shown in the section on impact assessment, the increase
in the dust due to the project will be marginal.

The impact of depletion of water in dug wells is evaluated in
the mining ESIA.

Socioeconomic

Employment should be given to local persons especially to those from villages within the
study area.

Hiring for current projects rs not bemg undertaken based on mem rather Iand Iords and
mfluentral people of the area have asay m who gets emp!oyed

Margrnalrzed communatres such as the Kohlr communaty own no land and work as labor on

the fields. The community will be very happy if provided employment at the project however
fear that the hiring process will be prejudiced by those with influence such as local ieaders,
resultmg in therr further margrnahzatron The pI'OJEC( should hrre Iocals from this community.

Poor and margrnalrzed communmes do not have access to educatron or tramrng to have the
skills required to work at the project. Training, education and scholarships should be provided
to these communrtres

Livestock is scared by the rncrease in traffic and noise from machmery during Project
construction and operation, which may cause stress and disease. The community is
dependent on the livestock for income.

Strategies for hire locals, and training and development
programs will be developed. These are detailed in the

" (EMP} in Chapter 7.

Techniduee to raduce the noise will be employed. Road and

traffic route will be planned to avoid disturbance to
community

Cultural

The privacy of women will be affected due to the project. Women currently collect fuel wood,
tend to livestock etc. and the family is not concerned about their safety. However, with the
increase of outsrders this freedom of movement for women will be reduced

The increase of outsrders is affechng the culture of the vrllages As the area beoomes more
accessible the family structure is being influenced by the values of the incoming people.

Cultural emersion and sensitization training will be a part of
the induction program for new employees.

Hagler Bailiy Pakistan
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issue

Proposed Mitigation in EIA

Locals were provided compensation for land that was within Block |1. However, many did not
have any financiat planning, as they were previously poor simple farmers, and some of them
have ended up wasting a large amount of this money {such as through the purchase of cars,
second weddings etc.) instead of investing it in income generating resources. Locals are
concerned once this money ends, which is likely in a few years the locals will have no source
of income which will create poverty and conflict within the communities

Hagler Bailly Pakistan
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6.3 Future Stakeholder Engagement

TNPTL will continue stakeholder engagement activities throughout the life of the Project.
Further details of TNPTL’s future stakeholder engagement activities are given in
Chapter 7. Stakeholder engagement activities will include:

» ongoing reporting on progress on the implementation of environmental and social
management measures identified during the EIA process and recording of
comments on the effectiveness of these measures;

» updating communities about new project developments and recording comments
on these; and,

» ongoing operation of the grievance redress mechanism.

Hagler Bailly Pakistan Public Consultation and Disclosure
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6. Project Impacts and Mitigation Measures

This chapter predicts the magnitude of the Project impacts, assesses their significance,
and identifies mitigation measures to minimize the adverse impacts. Where possible
impacts are quantified.

6.1 Identification of Significant Environmental Aspects

This section covers the assessment of potential environmental impact of the proposed
power plant activities. The potential impacts are discussed in Exhibit 6.1. These are
categorized into three categories as follows;

» High risk (H): Definite impact, major deterioration and/or long—term impact
and/or large footprint

» Moderate Risk (M): Likely impact, medium magnitude, medium-term activity
and/or relatively smaller footprint

» Low Risk (L): Low likelihood of impact, minor magnitude, generally reversible,
and small footprint

Based on this categorization the potentially significant issues are identified according to
anticipated risk to environment due to the Project activity. The significant issues are then
further discussed in the following sections.

For the purpose of this discussion, impacts are defined where there is a plausible
pathway''? between the project aspects''? and receptors.!™ The aspects, pathways and
receptors are identified based on previous environmental or social studies; review of the
evolving Project description to identify aspects; consideration of the area of influence to
determine pathways and receptors; experience of the EIA and Project specialists;
consideration of issues raised by stakeholders; and findings of baseline investigations as
they become available.

"2 Pathway is the mechanism by which the aspect affects the receptor (such as inhalation of air or drinking
of water).

M Aspect is the mechanism by which project activities may cause impacts (for example, gaseous emissions
to the atmosphere or effluent discharges to a water body).

14 Receptor is a person, natural ecosystem, structure or infrastructure system that experiences the impact.

Hagler Bailly Pakistan Project Impacts and Mitigation Measures
R6VOZHOH: 07/13/16 6-1



EiA of 330 MW Codl-Fired Power Plant in
Energy Park. Block I Thar Coalfields

Exhibit 6.1: Potential Environmental and Socioeconomic Impacts of the Proposed Activities

Project Activity

Description

Impacts

Risk

Discussion

Construction Phase
Land acquisition

Tfan;bbnélion of
equipment

Site construction
activity

“The land for the Energy Park in

which the power plant will be
located will be acquired as part
of the Block Il mining project.
The land will be purchased by
the Project proponents from the

developers of the mine.

The equipment for the power
plant will be imported via
Karachi Port or Port Qasim. It
will then be moved to Thar via
the highway (N-5), Thatta-
Badin Road, and then Badin-
Mithi Road). The load will
comprise dozens of 40-feet
(12.2 m) flat-bed trucks. In
addition some large equipment
will be carried on over-sized
articuiated trucks.

Constructicn activities include
construction and operation of
staff camp, storage of
equipment, civil works,

During the main phase of equipment

Refer to ESIA of Block It mining project’®

tfransportation, the additional traffic generated
on the road can potentially result in the
following types of impact: road congestion and
inconvenience to existing road users,
additional noise and emissions and impact on
the nearby community, and community safety
issues.

For the over-sized consignments, it may be
necessary to remove obstructions, such as toll
plaza, and low level power and telephone
lines, to allow the equipment to pass through.
Further, the heavy load may also damage the
road surface particularly the shoulders

Potential environmental impacts of

construction activities include:

Camp waste disposal; disposal of camp
wastewater; spills and leakages of oil and

- Land a.c.q.uisit.ibn is not includ;d inthe

scope of this study as the land will be
acquired as part of the Block Ii coal
mine project. However, all applicabie
laws will be followed as per regulation.

GoS is carrying out the improvement,

development , widening of roads and
building of bypasses on the mentioned
route to facilitate the transport of heavy
machinery to Thar

Construction related impacts can be

kept low if managed properly. A
construction management plan (CMP)
is included in the Environmental
Management Pian (EMP) in Chapter 7

13 Hagler Bailly Pakistan. Environmental and Social Study of Thar Coal Block #i Mining Project. Pakistan, February 2011
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Project Activity

Description

Impacts

Risk

Discussion

Soctoeconomic
impacts

Grievances of
stakeholders due to
construction
activities

installation of equipment, and
disposal of waste.

Conlribulion of ihe project to

the local livelihoods in the
construction phase.

Ihﬂation may be caused by

contamination of soil and potentially surface
water; and noise and vibration

Industrial construction activities pose an
occupational health and safety risk to the
workers. Improper management of this aspect
can lead to fatalities and health issues.

Ad&i{iaﬁal'embloyment opponu'nities. resulting

in increased prosperity and welibeing due to
additional employment for local people.
Households which do not gain directly by

large amounts of cash entering  employment at the Project or indirectly through

the local economy through
direct spending by Project
developers or through salaries

of employed locals,

increased sales of goods and services will be
most affected and will not be able to afford
basic goods and services

Influx of cutsiders into the area  Women currently have easy mobility outside

for project construction and
management.

 Unaddressed grievances of

Project stakeholders due to
absence of grievance redress
mechanism

the village and collect fuel wood, tend to
livestock etc. and the family is not concerned
about their safety. As indicated during male
consultations (see Chapter 7), with the
increase of outsiders the freedom of
movement for women will be redu

Hl will of local peopie and other stakehoiders
towards the Project

{Benefit)

M

Requirements for occupational health

and safety are discussed in relevant
sections of Chapter 7

The project will é}nploy éeveral
thousand persons during the

construction phase.

A formal system for addressing the

grievances will be developed to ensure
that closure on the issues are achieved
expeditiously as a priority as
construction related activities are likely
to generate concerns and issues
among the stakeholders. A Grievance
Redress Mechanism to be followed in
Project implementation is included in
Chapter7.

Hagler Baiily Pakistan
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Project Activity Description

impacts

Discussion

Operatlons Phase

Emission from Power Emission of SOz, NOx PMw,

Health issues due to Project related poliution,
resulting in increased health expenses and

affecting deprived segments of the local

High levels of GHG emlSSiOﬂS from coalrb'ased' '

power generation leads to global warming
causing climate change.

Discharge can potentially pollute the soil and

Piant PM:z5 and other pollutants
populace.
Greenhouse Gas (GHG)
Emissions
Effluent discharge Discharge. frbm the power p.lant A

from the Power Plant includes cooling tower
blowdown, boiter blowdown,
washing effluent, sanitary
waste, and some other
effluents

Large quantities of water are
required for power generation
through the steam turbine as
well as for coal dust
suppression and other
activities.

Water consumption

groundwater

The area is water scarce and extensive use of

local water can cause water shortages.

Mitigation measures such as

installation of control equipment on
boilers have been incorporated in the

plant design.

' The waste geneféted byy ihe différent

waste streams will be disposed through
proper disposal and treatment systems.

—Wate.r from the LBOD wii!‘b‘e used for. .

power generation. The maximum
possible water from the plants will be
treated and stored for recycling in the
process streams, suppressing coal and
ash dust, and for landscaping.

Ash aisposal Large quantities of fly and
bottom ash will be generated

from the power piant.

Emission of dust particulates from ash
handling activities at the ash disposal site.
Leachates from rainwater runoffs
contaminating water supplies.

Ash will be stored temporarily on the
power plant site until it is transported to
the mine area where it will be used as
backfilf in the spent mine pit. The
dumped ash will be compacted, mixed
with sand and given leaching protection
by lining the area.

Hagler Bailly Pakistan
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Project Activity Description impacts

Risk

Discussion

Socioeconornic Contribution of the project to Increased power generation due to the Project,

impacts the local livelihoods and reducing energy shortfall and reviving
economy of the country. associated economy,

Increase in local population due  Stress on limited infrastructure due to
to in migration due to increased increased population

economic opportunity due to

Project activities.

Project activities will disrupt the  Project activities will cause direct ioss of
natural setting of the area. habitat due to site clearance and influence a
broader zone due to noise air emissions and
other activities.

Ecological Impacts

H
{Benefit)

In the long-run the project will provide
significant support to the local
economy.

The power generated from the project
will help in reducing power outages
which are affecting growth of the
economy and will also lower the
average cost of power generation in the
country by shifting the fuel mix in power

generation from fuet oil to coal,

The in-migrants are likely to be
economically poor. The influx of job
seekers would lead to the development
of informal settlements due to the
absence of surplus housing stock. The
informal settiements developed in this
manner would lack basic infrastructure
and services, such as adequate
sanitation systems and health facilities
and put pressure on the limited existing

infrastructure,

Other than vultures, which are
endangered, the impact on other flora
and fauna will be limited,

Hagler Bailly Pakisian
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6.2 Construction Phase Impacts

Impacts, together with proposed mitigation measures, related to the construction phase
are discussed in this section,

6.2.1 Impacts with Low Risk

Low risk impacts that arise during Project the construction phase, including land
acquisition, transport of equipment and construction are discussed below.

Land Acquisition

No settlements will need to be replaced due to the Project footprint. The developers of
Block IT have drafted a Resettlement Action Plan (RAP) to cater to the communities of
Block 11 that will need to be resettled.''® The company is also in the process of engaging
town planning and architect firm for the design of resettled villages & associated
infrastructure.

Transportation of Equipment

The maximum traffic load is expected during the construction phase. Impacts of
transportation of construction equipment and plant machinery to the Project site are:

» Incremental increase in the existing traffic on the road will affect the daily
commuters.

» Traffic may cause a safety hazards especially for pedestrians and livestock.

» Emission and noise level will affect the air quality and cause nuisance to
communities living alongside the route selected for transportation.

» Degradation of the existing roads.

Even at its peak, the estimated volume of traffic shall not be more than 20-30 trucks per
day. This is low as compared to the existing traffic (see traffic baseline in Section 4.3.8)
up till Thatta. However, it will be approximately a 20% increase in traffic at Mithi and
[slamkot and a large increase near the Project site which has very low levels of baseline
traffic.

Site Construction Activity

Some of the environmental and social impacts of construction activities relate to activities
at the construction site whereas others relate to the setting up and operation of the
construction crew camp. Typical issues include:

» Site clearance leading to dust emission

» Removal of vegetation leading to loss of vegetation cover

» Erosion and sedimentation due to large scale earthwork

» Air quality impact from operation of construction machinery and earthwork
>

Noise and vibration from machinery and construction work

118 SECMC director's report, December 31, 2014
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Generation of waste and its disposal
Off-site impacts such as those related to borrow pits
Disposal of effluent from construction camp

Cultural impact related to presence of non-local workers

Typically, the construction impacts are temporary and end with the completion of the
construction activity. However, poor management can result in long-term residual
impacts. To avoid adverse impact of the construction activities on the environment,
following measures are proposed:

>

6.2.2

To the extent possible, the camp of the construction contractor(s) will be located
within the premises of Power Plant Site.

The construction contractor will develop a specific construction management plan
(CMP) based on the CMP included in the EMP (Chapter 7). The CMP will be
submitted to the TPC for approval.

The CMP will clearly identify all areas that will be utilized during construction
for various purposes using a site plan.

Socioeconomic Impacts during Construction

Contribution to Local Livelihoods

The Project will create additional job opportunities in the area. During construction
period several thousand (typically 1,000- 2,000) people will be hired. To maximize the
benefits to the local community the following mitigation, enhancement and good-practice
measures are suggested:

» Preferentially recruit local candidates provided they have the required skills and
qualifications for the announced positions;

» Coordinate efforts to recruit unskilled labor, if any are required under the Project,
from the adjacent rural areas.

» Explain the recruitment process to local communities.

» Require contractors to prefer local candidates in the recruitment process provided
they have the required skills and qualifications.

» Include an assessment of the contractor’s demonstrated commitment to local
procurement and local hiring in the tender evaluation process.

» Coordinate recruitment efforts related to non-skilled labor, including for non-
skilled labor positions required by contractors.

» Maintain a recruitment database that contains information on local candidates and
offer these candidates to contractors for consideration.

» Support the training of local people to increase their potential for indirect
employment,

Hagler Bailly Pakistan Project Impacts and Mitigation Measures
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» Maximize the benefits of indirect and induced impacts to local communities and
businesses by implementing the community development initiatives pertaining to
education, training and skill development of the local people.

» Assist employees, local communities and vulnerable groups in improving basic
personal financial life skills through training and awareness campaigns.

» Determine what is considered to be “fair and transparent’ in recruitment and in
distribution of jobs between different community groups in consultation with
local communities and their leaders.

» Setlong-term (10 to 15 year) targets for local representation at the managerial
level. Implement training and development to meet these targets.

» Promote mechanisms to increase the access of vulnerable groups to Project
opportunities through small business development.

Inflation in the Local Economy

Increased levels of income in the Study Area can result in inflation and economic
inequality. This, in turn, can adversely affect those within the Study Area who are unable
to benefit from the Project, as well as the vulnerable stratum of the population in the
Study Area. Economic inequality can deepen social hierarchies and have an adverse
impact on social relations as well as create conflict amongst different sections of the
society

This is particularly relevant to the Study Area, where the greatest economic growth is
expected to occur. Even a small increase in the cost of living, particularly food prices, can
have a severe impact on the local community as around half of the households in the
vicinity of the Study Area are below the national poverty line.

Proposed mitigation, enhancement and good-practice measures include:

» In association with the training measures indicated elsewhere, develop a training
program targeted at local people living below the poverty line.

» Inassociation with the community development measures, develop a program to
create alternative employment creation initiatives aimed at local people living
below the poverty line.

» Encourage government and NGOs to assist economically poor in strengthening
their livelihood options.

Intrusion in Privacy due to the Influx of Outsiders

The influx of workers in the Study Area can result in the deterioration of social values
and an increase in social ills in the communities affected by the in-migration of workers
and job-seekers. The increase in population and the associated economic inequality can
result in increased crime, such as theft and robbery. Communities affected by the in-
migration of workers can also witness a rise in drug abuse rates, which, in turn, can lead
to increased violence, an increase in promiscuous sexual activities due to the presence of
single males with disposable incomes, and the erosion of traditional cultural values. The
society in Tharparkar is deeply rooted in various cultural ethics and values. Erosion of
traditional cultural values can create conflict amongst the existing communities as well as

Hagler Bailly Pakistan Project Impacts and Mitigation Measures
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between communities and outsiders. The presence of outsiders can also restrict the
movement of women, affecting the traditional division of labor.

The increase in social ills is expected to be more severe during the construction phase
than the operational phase and can continue with reduced intensity in the operational
phase. However, the magnitude, duration and scale of this impact are difficult to predict
accurately as the Project may have little control over managing the complex social
change processes associated with in-migration.

Proposed mitigation, enhancement and good-practice measures include:

» Require non-locals employed by the Project to adhere to a social *code of
conduct’ in terms of relations with local communities.

» Provide employees and visitors to the site with cultural awareness training,

6.3 Operations Phase Impacts

Impacts and proposed mitigation measures that are expected in the operation phase are
discussed in this section.

6.3.1 Impacts with Low Risk
GHG Emissions

The estimated greenhouse gas emission from the power plant is provided will be about
2.5 million tons per year. This estimate has been developed using the IPCC Tier 1
methodology that assumes a 101,000 kg of CO2 emission per terajoule of heat input from
lignite.

Water consumption

Water from the LBOD will be used for power generation. The maximum possible water
from the plant will be treated and stored for recycling in the process streams, suppressing
coal and ash dust, and for landscaping.

Ash disposal

The annual ash produced from the Project will be about 125,000 tons. The overburden
generated by the production of coal at the Block Il mine is estimated to be about 160
times the ash generated from the power plant.!'” Therefore, the ash produced from the
power plant can easily be mixed with the overburden and disposed with it.

6.3.2 Air Emission from the Coal Power Plant

Air emission impacts were evaluated based on SEQS and IFC emission standards and
ambient air quality standards.

Combining the Air Quality impacts

As there are a number of existing, planned, and foresecable gaseous emission sources in
the area, it is essential to consider their impacts on the ambient air quality in appropriate

"7 Hagler Bailly Pakistan. Environmental and Social impact Assessment of Thar Coat Block Il Power Plant
Project. Pakistan, January 2014
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manner. This inventory of the sources and the scheme under which they are considered

are discussed in Exhibit 6.2.

Exhibit 6.2; Gaseous Emission Sources and their Assessment

Additional Sources Approach Section
Existing Measured Baseline Section 4.3.6
Natural Measured
Biomass Burning
Traffic
Planned Projects Simulated Baseline Section 4.3.6

2x330 MW Plant, Block I
Block Il Coal Mine
Block VI Coal Mine

Modelled + Measured

Proposed 330 MW Plant
1x330 MW Plant, Block Il

Impact of Proposed Plant

Incremental Impact of Proposed Plant +
Simulated Baseline

Section 6.3.2

Second 330 MW Plant being
developed Simultaneously

1x330 MW Plant, Biock Il

Impact of Second Plant

incremental Impact of Second Plant +
Impact of Proposed Plant

Section 6.3.2

Future Developments

2640 MW Plants, Block il
1320 MW Plants, Block 111
330 MW Plant, Block VI
Block 11l Coal Mine

Cumulative Impact

Incremental impact of Future
Developments + Impact of Second Plant

Section 6.4.1

Emission Standards

The units of the emission rates discussed in Chapter 3 are converted so that they are
comparable to IFC EHS limits and SEQS emission standards and presented in

Exhibit 6.3. The Study Area is considered a non-degraded air shed (NDA) for SO: and
NOx as national guidelines ambient SO2 and NOy concentrations are not exceeded, and a
degraded airshed (DA) for particulate matter as national guidelines have been exceeded
(see Section 4.3.7). The Project will be compliant with both SEQS and IFC guidelines for

coal power plant emissions.

Hagler Bailly Pakistan
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Exhibit 6.3: Compliance with SEQS and IFC Emission Standards
for Coal Fired Power Plants

Parameter SEQS IFC EHS limits Project Emissions Status
Suifur Dioxide 100 - 500 Tons For NDA: 900-1500 17 tons per day or Compliant
per day mg/Nm? 584 mg/Nm?
For DA: 400 mg/Nm3
Oxides of For lignite fossil  For NDA: 510 168 ng/J of heat input  Compliant
Nitrogen coal: mg/Nm? 381 mg/m?
260 ng/J of heat  For DA: 200 mg/Nm?3
input
Particulate 500 mg/Nm? For NDA: 50 mg/Nm3 23 mg/Nm? Compliant
Matter

For DA: 30 mg/Nm?

Ambient Air Quality Standards

The air quality impact assessment was carried out to predict the impact of proposed
Project plus the combined baseline concentration (see Chapter 4) on surroundings and
compliance with the standards. To evaluate the impacts from proposed plant the
modeling was carried out for approved developments and proposed plant as shown in

Exhibit 6.4.

Modeling Parameters

The modeling was based on the plant parameters, emission control technologies and coal
design specifications as discussed in Chapter 3 and reproduced in Exhibit 6.5. Emission
rates were calculated based on coal composition and plant coal demand.

Hagler Bailly Pakistan
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Exhibit 6.4: Approved Developments and Proposed Project
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Exhibit 6.5: Modeling Parameters (1 x 330MW)

Parameters Value Units

Stack Specifications
Height 180:m

Inner diameter 576 m

Flue Gas Specifications

Exit velocity 208 m/s
Exit temperature 170i°C
Flow rate 543 i m®/s

Emission Rates

S0: 195.5  g/s
PMao 55:¢gfs
PMas 22 gk
NO: 127.5 gls
Control Technology Efficiency

PM - Electrostatic Precipitators (ESP) 99.9 %
S0: - Flue Gas Desulfurization (FGD) 900 %

Madeling Area

The modeling area was defined as circle of radius 15 km centered at the center of the
Energy Park. The area was taken considering the distance of receptors and expected
impact of the Project. As Block [ is farther than 15 km it was not included in the
modelling exercise.

Modeling Results and Discussion

Contour maps for dispersion of each pollutant are presented in Exhibit 6.6 to

Exhibit 6.13. Areas that exceed standards have been shaded as hotspots. The measured
and modeled results are compiled in Exhibit 6.14. The results were compared against
SEQS and IFC EHS limits. The pollutant concentrations exceeding one of the standards
have been shaded in the table.

Hagler Bailly Pakistan Project Impacts and Mitigation Measures
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Exhibit 6.6: Sum of Baseline and Incremental SO, Concentration (Annual)
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Exhibit 6.7: Sum of Baseline and Incremental SO2 Concentration (24-hour)
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Exhibit 6.8: Sum of Baseline and Incremental NOz Concentration (Annual)
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Exhibit 6.9: Sum of Baseline and Incremental NO2 Concentration (24-hour)
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Exhibit 6.10: Sum of Baseline and Incremental PM o Concentration (Annual)
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Energy Park, Block I Thar Coalfields

Exhibit 6.11: Sum of Baseline and Incremental PM o Concentration (24-hour)
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Exhibit 6.12: Sum of Baseline and Incremental PM2 s Concentration (Annual)
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EIA of 330 MW Coal-Fired Power Plani in
Energy Park, Block I Thar Coalfields

Exhibit 6.13: Sum of Baseline and Incremental PM2 5 Concentration (24-hour)
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ElA of 330 MW Coal-Fired Power Plant in
Energy Park, Block 1l Thar Coalfields

Exhibit 6.14: Impact of Proposed Plant (ug/m?)

Pollutant: Averaging Simulated | Impact of Proposed 1x330 MW Plant | SEQS i IFC EHS
Period ' Baseline Incremental Ambient limits
SOz 24-hour Max 29.4 8.4 | 37.8 120 125
Annual Avg. 13.4 29 16.3 80 -
NO: | 24-hour Max 176 55 | 231 80 i
Annual Avg. 7.2 19 9.1 40 40
PMio | 24-hourMax | 273534 0.006 273.540 150 150
Annual Avg, | - 148417 0.011 148.429 120 70
PMzs  24-hourMax 42498 0.004 42,502 7% | 75
S B . = =

Emission Controls

Emission control technologies discussed in Chapter 3 will significantly reduce the
contribution of the Project on ambient air quality. Measures proposed in the
Environmental Management Plan in Chapter 7, that deal with impacts during
construction and operation of the Project will keep the impact of the Project to acceptable
levels.

Impact of the Second 330 MW Power Plant

Another 330 MW Power plant is planned in the Energy Park simultaneously with the
Proposed Project. Although the impacts of the second plant are considered in the
cumulative impacts, they are also considered here because unlike the anticipated projects,
this plant will be developed simultaneously and will therefore will have its impact on the
air quality when the proposed Project is commissioned.

The same modeling approach and parameters were followed as discussed above.

The results are shown in Exhibit 6.15. It can be observed that there is an increase in the
SOz and NO» concentrations due to the second power plant. The spatial distribution of
this increase is shown in Exhibit 6.16 to Exhibit 6.19, to identify sensitive receptors that
will be impacted by the development.

No major impact of the second coal power plant on the particulate matter concentrations
is observed. Exhibit 6.10 to Exhibit 6.13 can be referred to for the spatial distribution of
particulate matter concentrations.

Although there is an increase in SOz and NO; concentrations they stay below limits.
There is no visible impact on particulate matter concentrations and they are above the
limits due to the baseline levels.

Hagler Bailly Pakistan Project Impacts and Mitigation Measures
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ETA4 of 330 MW Coal-Fired Power Piant in
Energy Park, Block II Thar Coalfields

Exhibit 6.15: Impact of Second Plant (pug/m*)

Pollutant| Averaging | Simulated | Air Quality After |  I!mpact of Second | SEQS. IFC

Period Baseline | the Proposed 1x330 MW Plant EHS
Plant ] limits
Increment | Ambient
S0z 24-hour Max 294 37.8 17.7 47.1 120 125
Annual Avg. 13.4 16.3 56 18.9 80 -
NQO2 24-hour Max 176 23.1 11.5 291 80 -

Annual Avg. 7.2 9.1 36 10.8 40 40
PMio  24-hourMax | 273534 | . 273540 | 0013 | 273546 | 150 | 150
Annual Avg. 0023 | 148.441°| 120 | 70
PMzs | 24-hour Max 0.003 | 42506 | 75 | 75
Annual Avg. | 31.185 31.189 0009 | 31194 | 40 35

Conclusions
Incremental Impact of SOz and NO; Emission

The 24-hour and annual concentrations of SOz and NOz will increase due to the proposed
Plant (Exhibit 6.15). However, the increase will be less than 10 ug/m?* in all cases (SOz
and NOz, annual and 24-hour). The impact of the second plant will be similar.

SO: and NO: Concentration after the Proposed Plant

The 24-hour and annual concentrations of SO2 and NO2 complies with both SEQS and
IFC EHS limits. This is true for the proposed Plant as well the second Plant.

Incremental impact on PMyo and PM2 5 Concentrations

There is no significant impact of proposed plant on PM o and PM2 5 concentrations. The
reason is as the plant is using electrostatic precipitators with 99.9% efficiency that
captures almost particulate matter of each size and leaves a minute amount of particulate
matter in flue gas. As can be seen from Exhibit 6.15, the net increase even after both
plant are operational will be less than | pg/m>.

PMio and PM> s Concentration afier the Proposed Plant

As discussed earlier, the ambient 24-hour and annual PM ¢ concentrations exceed both
the SEQS in a large area. The 24-hour PM2 5 concentration complies with both SEQS
limits but is relatively high. This is primarily due to the natural causes.

The air quality management of an area is the responsibility of SEPA under the Sindh Act.
It is proposed that SEPA, working with the developers in Thar Coalfields, develop an
ambient air quality management plan to mitigate the high concentration of natural dust in
the area.
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El4 6f 330 MW Coal-Fired Power Plani in
Energy Park, Block Il Thar Coalfields

Exhibit 6.16: Sum of Baseline and Two Power Plants SOz Concentration (Annual)
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EIA of 330 MW Coal-Fired Power Plant in
Energy Park, Block il Thar Coalfields

Exhibit 6.17: Sum of Baseline and Two Power Plants SOz Concentration (24-hour)
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FE14 of 330 MW Coal-Fired Power Plant in
Energy Park, Block Il Thar Coalfields

Exhibit 6.18: Sum of Baseline and Two Power Plants NO2 Concentration (Annual)
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El4 of 330 MW Coal-Fired Power Plant in

Energy Park, Biock Il Thar Coalfields

Exhibit 6.19: Sum of Baseline and Two Power Plants NO2 Concentration {24-hour)
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Energy Park, Block I Thar Coalfields

6.3.3 Socioeconomic Impact during Project Operation

The major sociceconomic impact of the Project includes increased electricity generation
capacity which will help alleviate Pakistan’s energy crisis. Locally, the Project activities
will stimulate the local economy thus creating jobs in the area.

Employment Impact

The Project will create additional job opportunities. It is expected that more than 100
staff positions will be created under the Project. Most of these positions will be skilled,
having expertise in handling the new equipment and processes.

To maximize employment of people from within the Study Area in the operational phase
of the Project, the Project will invest in training programs that focus on the Study Area.
This investment will be needed to overcome the lack of education and skills in the labor
force of the Study Area. The training programs will be implemented in time for local
people to at least benefit from unskilled employment opportunities that are available
during the construction phase of the Project. The proportion of locals in the workforce of
the Project will increase over time as training programs are completed. Training and
preparation of local people for jobs will also increase their access to indirect and induced
employment opportunities.

Increased Power Generation and Diversified Fuel Mix

Pakistan is suffering from an acute energy crisis. The unreliable power supply is affecting
the productive end-uses of power due to which the direct and multiplier benefits of
productive activities are foregone and the economy incurs a loss.

Due to the Project, 300 MW will be added to the system. The power generated by the
Project would be supplied to various sectors that are currently impacted by the power
shortages and bridge part of the energy shortfall facing the country. This, in turn, will
have a positive impact on the country’s economy through increase in gross domestic
product (GDP). The impact will last through the life of the Project and thus, be of a long
duration,

The power plant will also shift the generation mix of the country towards an indigenous
fuel source of coal, thereby protecting the country from volatility in international oil
prices.

In-Migration

The increased job opportunities offered by the Project and by service providers to the
Project, in conjunction with the lack of opportunities available in the rest of Tharparkar
District, will lead to an influx of job seekers in the Study Area. Some service providers to
the Project may open new offices in the towns of Islamkot and Mithi, which are situated
close to the Study Area. This will stimulate the local economy through a trickledown
effect.

The influx of job seekers would lead to the development of informal settlements due to
the absence of surplus housing facilities. The informal settlements developed in this
manner would lack basic infrastructure and services, such as adequate sanitation systems
and health facilities. Thus, in-migrants would rely on the existing infrastructure and
services within the Study Area and in and around the towns of Islamkot and Mithi, which

Hagler Bailly Pakistan Project Impacts and Mitigation Measures
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would burden the existing infrastructure and services. This can possibly generate conflict
between locals and the in-migrants. To avoid this, infrastructure and services would have
to be scaled up in areas where there is in-migration. However, the district and tehsil
administration of the Study Area do not possess the necessary resources for this. Conflict
can also be caused if the in-migrants occupy land that the inhabitants of the Study Area
consider as their own, which can give rise to disputes over the rightful ownership of the
land. While TNPTL will not be able to address such conflicts by itself, TNPTL will
report such cases to the local authorities as soon as they arise and work in collaboration
with local authorities to resolve such disputes.

Proposed mitigation, enhancement and good-practice measures include:

» Limit employment of non-locals (persons from outside Tharparkar District). In
support of this, establish and raise awareness of recruitment offices for ‘non
locals’ in identified locations outside of Tharparkar District (such as Karachi).
Support training of local people in getting the required skills to get employment in
the power plant.

» In association with other community development programs, support local
authorities in Mithi to increase their capacities to deliver services to an increased
population. Determine the nature of support, which may include town planning,
waste management and access to basic health care and education.

» Encourage local communities to use the grievance procedure for concerns related
to deterioration of local services and conflicts over land ownership.

» Work with the concerned legal and traditional authorities to establish land
ownership in the Study Area before commencement of construction.

» Support local government in the management of informal settlement.
» Support NGOs specializing in informal settlements to assist local government.

[n-migration of people in the Study Area can result in deterioration in public health due
to increased chances of exposure to communicable diseases such as tuberculosis,
diarrhea, and malaria. The potential spread of communicable diseases can be exacerbated
by factors associated with the development of informal settlements. Such factors would
include unsanitary and congested living conditions in informal settlements, lack of
potable water, malnutrition and lack of awareness about health prevention measures
amongst in-migrants. The in-migration of people would also worsen public health
conditions since it would burden the existing health facilities, which are not equipped to
handle a large increase in population and thus, number of patients, in the Study Area.

Proposed mitigation, enhancement and good-practice measures include:

» Develop and implement management policies for tuberculosis, diarrhea, malaria
and other communicable diseases, focusing on prevention, control, diagnosis and
treatment in coordination with NGOs and local government.

» Provide health and hygiene education awareness programs to local communities,
educational establishments and employees.

» Undertake health screening of employees.
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6.3.4 Ecological impacts

Any ecological impact from the Project will be incremental over the impact of the mining
activities in Block 1. [n the ESIA for the Block [l Coal Mine, it is stated that other than
potential impact on the vulture habitat, no significant impact of the mining on the flora
and fauna of the area are anticipated. No threatened mammals or reptiles are found in the
Study Area. Although part of the Thar Desert in the project area is cultivated, the
agricultural activity is not very intense. Thus the natural habitat is relatively intact. Site
clearance for the power plant and related infrastructure will result in immediate and direct
habitat loss, however the risk of direct killing of animals is minimal as the animals are
likely to move away from the area once the clearance has started.

The habitat in the Thar Desert area is important for survival of vultures as one
Endangered and three Critically Endangered species of vultures are breeding in the Thar
Desert. Availability of nesting sites and food are principle factors that determine the
population of vultures in an area. The vulture population in the Indian subcontinent is
declining due to existing threat to the vulture population. The cause of this is presumably
poisoning by the veterinary drug Diclofenac, probably combined with other causes
(BirdLife International 2010)''®. The birds feed on carcasses of animals treated with the
veterinary drug.

Availability of nesting sites and food are principle factors that determine the population
of vultures in an area. Clearing of land for power plant will reduce the potential habitat
area of these vultures. While the trees for nesting and the feeding areas are widespread in
the Thar Desert, a program for management of vulture population in the immediate
vicinity and within Block II supported by the Project will be required to contribute to the
ongoing efforts of the Sindh Wildlife Department and other conservation groups in
preventing the extirpation of this species from the Thar area. Vultures prefer to make
nests on Prosopis cineraria trees in the Thar Desert. Prosopis cineraria trees can be
planted outside the area that will be directly impacted by Project operations so the
vultures can have access to alternate nesting sites. Such plantation may be started early
during the Project to minimize the potential impact of habitat loss during the construction
period.

6.4 Cumulative Impact Assessment

The cumulative impacts of future developments that will affect the environment in the
Study Area are discussed in this section. These include developments in Block I1, Block
VIand Block [l A&B of the Thar coalfields.

6.4.1 Cumulative impacts on Air Quality

As with time the Block 11, VI and Il A & B will be fully developed and generating
electricity to their maximum capacity, they will cumulatively deteriorate air quality of the
Study Area.

18 BirdLife International 2010. Species factsheet: Neophron percnopterus. Downloaded from
http:/iwww.birdlife.org on 27/6/2010.
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ElA4 of 330 MW Coal-Fired Power Plant in
Energy Park, Block Il Thar Coalfields

The future developments in the adjacent blocks to the Energy Park are summarized in
Exhibit 4.18. The expected location of these developments are shown in Exhibit 6.21.

Exhibit 6.20: Future Developments near Study Area

Block No. Coal Mine Power Flant Source
Block II 22.5 mtpa 3,960 MW | ESIA of Block Il Mining and Power Project'®
Block IIA& B! 6.5 mipa 1,320 MW Background information document for ESIA of
Block Il A & B Mining and Power Plant Project
Block VI 2.5 mtpa 330 MW ESIA of Block VI Mining Project!?0
Total 31.5 mtpa 5,610 MW

The modelling method and approach discussed in Section 6.3.2 was used. It is assumed
that all coal plants follow the same specification as the current Project,

18 Hagler Bailly Pakistan, February 2011, Environmentai and Social Study of Thar Coal Block Il Mining
Project for Sindh Engro Cea! Mining Company.

20 Hagler Bailly Pakistan (HBP), April 2013, Environmental and Social Impact Assessment of Block V!
Lignite Mining Project for Sindh Carbon Energy Ltd [new Oracle Coalfields Limited].
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Exhibit 6.21: Future Developments
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Modeling Results and Discussion

E1A of 330 MW Coal-Fired Power Plant in
Energy Park, Block il Thar Coalfields

The measured and modeled results are compiled in Exhibit XII. The pollutant
concentrations exceeding one of the standards have been shaded in the table. Contour
maps for dispersion of each poliutant are presented in Exhibit 6.23 to Exhibit 6.30.

Areas that exceed standards have been shaded as hotspots.

Exhibit 6.22: Predicted Cumulative Results (ug/m?)

Pollutant | Averaging | Simulated | Ambient | Ambient | Cumulative Impact | SEQS'! IFC
Period Baseline } Air Quality Air EHS

Prgg : ; ed Q;f? é’iy Increment | Ambient fimits

Plant Second
Plant

SO2 24-hour Max 29.4 378 471 36.7 83.8 120 125
Annual Avg. 16.3 18.9 16.6 35.5 80 -
NO2 24-hour Max 231 29.1 240 53.1 80 -
Annual Avg. 9.1 10.8 10.8 218 40 40
PMao 24-hour Max i ' 2_73.540' 2?3‘.546 8.886 [282.432 150, 150
Annual Avg. | 148, 148.420 1148.441, 5317 153758, 120 70
PMzs 24-hour Max 42502 42.506 1.824 | 44.330 75 75
Annual Avg. 31.185 31.189 @ 31.194 0779 31.973 40 35

The following conclusions can be drawn:

» The 24-hour and annual concentrations of SOz and NOz complies with both SEQS

Hagler Bailly Pakistan
R6VO2HOH: 07/13/16

and IFC EHS limits. There is significant increment in SO2 and NO2
concentrations due to addition of more coal power plants. This leaves very narrow
room for developments in other blocks.

As the proposed plant has negligible impact on PM concentrations but when
cumulated with whole developed Energy Park and Block Il A and III B power
plant there is an increase in PM 24-hour concentrations,

The 24-hour PM1g concentrations exceed both SEQS and TFC EHS at 55% of the
area (380 km? out of total area of 700 km?). The spatial distribution of the area
that exceeds the standards is shaded in Exhibit 6.28.

The 24-hour PMz s concentration complies with both SEQS and IFC EHS limits.
The annual concentrations complies with SEQS but exceeds IFC EHS limits. The
modeled 24-hour and annual concentrations complies with the standards. When
added to the modeled baseline elevated PM: s levels exceed the annual IFC EHS
limits as shaded in Exhibit XIL
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Exhibit 6.23: Predicted Cumulative SO2 Concentration (Annual)
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El4 of 330 MW Coali-Fired Power Plant in
Energy Park, Block II Thar Coalfields

Exhibit 6.24: Predicted Cumulative SO2 Concentration (24-hour)
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ElA of 330 MW Coal-Fired Power Plant in
Energy Park, Block Il Thar Coalfields

Exhibit 6.25: Predicted Cumulative NO; Concentration (Annual)
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EIA of 330 MW Coal-Fired Power Plant in
Energy Park, Block Il Thar Coalfields

Exhibit 6.26: Predicted Cumulative NO2 Concentration (24-hour)
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Exhibit 6.27: Predicted Cumulative PM g Concentration (Annual)

70°200°p - : T020E J ‘/@ 70°280°€
o

B0 N

24" 48°0"N~]

i Lt NSy

#
+
Legend
Stack Location ]
Sealed Road s
B Unealed Road ~ -----
Mine Pit e
Settiement <
Predicted Cumulative PM Isopleth (ugim’} €
Concentration {Annual) *
¢ 1.5 Jkm
& Uagler Ballly » ° . 274 I S N—
: ) S
Hagler Bailly Pakistan Project Impacts and Mitigation Measures

RE6VO2HOH: 0713/16 6-38



ElA of 330 MW Coal-Fired Power Plant in
Energy Park, Block I Thar Coalfields

Exhibit 6.28: Predicted Cumulative PM 1y Concentration (24-hour)
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Exhibit 6.29: Predicted Cumulative PM3 5 Concentration (Annual)
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Exhibit 6.30: Predicted Cumulative PM32 s Concentration (24-hour)
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6.4.2 Cumulative Impacts on Water Resources

The mining activities will result in ground water dewatering which will lower the ground
water table in the area. The combined impacts are expected to be significant. However, as
mining is beyond the scope of this Project, this impact is not quantified further. There
should be a collective action plan developed between mine developers to quantify and
address the potential impact on communities that a lowering of the ground water table
will have as these communities depend heavily on ground water wells for water.

Water consumption for the proposed 330 MW power plant is expected to be between
1,200 to 1400 m*/hr. Therefore the total water consumption for all power plants can be
roughly estimated to be around 20,400 to 23,800 m3/hr (200 — 233 cusecs). While the
source of water for initial projects will be from the LBOD, it is likely that future projects
utilize water from the dewatering of coal mines. Similarly, while initial projects will
dispose water via the effluent channel to the Runn of Kutch it is likely future projects
dispose water via re-injection of water into the Sub-Recent Aquifer. A synergistic plan
should be adopted between various mine and power plant developers for the use and
disposal of water to minimize the impact on the local water resources.

6.4.3 Cumulative Impacts on Employment

Employment in the construction and initial phases of the projects is expected to be the
highest. However, the cumulative impact is assessed based on the operational phase of
the projects.

The Proposed project is expected to employee 100 permanent staff positions. Therefore,
it can be estimated that the combined employment generated by the power plants will be
approximately 1700 persons. However, this figure may be lower due to efficiencies of
scale once all plants are operational.

The ESIA of the Block VI mine estimates permanent positions for 340 people as the
number of shovels and dump trucks are reduced in line with a reduction in overburden
stripping and a move to conveyors.'?! This is 136 persons per mpa coal extracted for a
total estimated 4284 staff for the future developments. As with the power plants
economies of scale of larger mines may result in a lower number of persons employed.

The total direct permanent employment is therefore estimated at 6000 persons. There is
expected to be significant indirect employment to provide services for the projects.
6.4.4 Cumulative Impacts on Traffic

The impacts of Thar coal development on the transport network could result from the
transport of coal to the rest of the country, and the transport of goods and labor to and
from the Thar coalfields,

Coal Transport

The export of coal from the Thar coalfields to the rest of the country could significantly
impact the traffic situation of the area. Two proposed coal power plants (a 660 MW
power plant in Lakhra and 1320 MW power plant in Jamshoro) are designed based on a

121 Hagler Bailly Pakistan. ESIA of Lignite Mining Project. Oracle Coalfields. Pakistan, April 30th 2013
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coal mix of imported and Thar coal. However, it is unlikely that the coal will be
transported to these power plants by road for the following reasons:

1. These projects are funded by the Asian Development Bank (ADB) which has
stipulated that the Thar coal be transported by rail.

2. The design of these power plants is based on an 80% imported to 20% Thar coal
mix. This reduces the requirement of transport for Thar coal.

3. Thar coal is of low quality and has a high moisture content, therefore transport
over long distances is expensive.

Therefore, the transport of coal away from the Thar coalfields is not expected to have a
major impact on traffic.

Project Activities

Assuming that employees stationed at the mine and power plant are on a 21 day work

10 day leave schedule they will use transport on roads twice a month. This translates to
600 busses per month (with 20 person capacity) or 20 busses per day. Local roads should
be able to handle this increase in traffic. Increase in traffic due to short trips, indirect
increase in population, and transport of goods and services will also impact the traffic
conditions.

Hagler Bailly Pakistan Project Impacts and Mitigation Measures
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7. Environmental Management Plan

The main objective of the Environmental Management Plan (EMP) is to identify
mechanisms to implement the environmental mitigation measures discussed in

Chapter 6. It is the fundamental tool that ensures that all mitigation measures are
consolidated, their implementation responsibilities identified and the resources required
to implement the measures are provided. Further, the EMP includes monitoring measures
as a feedback mechanism on implementation and effectiveness of the mitigation
measures.

EMP is prepared for all the identified environmental impacts during design, pre-
construction, construction, operation, and closure stages. The methodology followed for
preparing the EMP consists of the following steps:

» Identify mitigation and enhancement measures for each identified impacts and
risks,

» Identifying the organization or person that would be responsible for implementing
the measures, and

» Developing a mechanism for monitoring the proposed mitigation measures.

The EMP will be included in all bid documents of the Project and will become a part of
the EPC works contract. The strict implementation of the EMP and project management’s
strict enforcement of the adequate construction practices and standards will greatly
reduce the negative impacts of the Project.

The EMP contains the following elements:

» An institutional framework for effective implementation of the plan

The Mitigation Plan which summarizes the mitigation measures to be
implemented.

v

A monitoring plan with guidelines on reporting and feedback
Suggested training programs to build capacity for the implementation of the EMP

A framework for the establishment of a grievance redress mechanism

¥y v v ¥

Guidelines for the development of supplementary, content specific plans
including:

> Construction Management Plan
> Coal Dust Management Plan

> Emergency Response Plan

> Waste Management Plan

» Guidelines on how changes to the EMP and Project with be handled.

Hagler Bailly Pakistan Environmental Management Plan
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Institutional Framework for Implementation of EMP

Institutions responsible for executing and monitoring the environmental aspects of this

Project are:

» The top management of TNPTL will be ultimately responsible to ensure that the
EMP is implemented. For this purpose, TNPTL will develop and maintain
internal institutional capacity for environmental management.

» Engineering, Procurement and Construction (EPC) and other contractors (the
“‘Contractors’) will be primarily responsible for monitoring of the implementation
of the EMP. EPC will monitor all activities of all contractors procured under the
Project. As several contractors will be working simultaneously for timely and
speedy implementation of the project, it is important that EPC has to effectively
supervise and monitor the environmental activities being implemented in the
field. The EPC is also responsible to update or make necessary changes to the
EMP if required based on the revised designs and locations,

» Each contractor procured for this project will be responsible for implementation
of the EMP to the extent that it applies to the contractor’s area of work. Each
contractor will be expected to have an environmental management system,
preferably compliant with ISO 1400!:2004 Environmental Management System
(EMS) certification. The EPC contractor will be required to have one
Environmental Specialist and one Occupational Health and Safety Specialist, who
will be working in close coordination with the environmental staff of TNPTL.

Specific roles and responsibilities for environmental monitoring are provided in

Exhibit 7.1.

Exhibit 7.1: Roles and Responsibilities for Environmental Monitoring

Aspect TNPTL's Contractor’s Relevant
Responsibilities Responsibilities Documentation

Contracting Ensuring that monitoring and | Understanding the Contract between
mitigation requirements are | requirements and TNPTL and the
included in the contract estimating the required contractor(s)
between TNPTL and the resources
constructicn contractor(s).

Monitoring Ensuring finalization of Prepare a construction Finalized

plan monitoring plan and management plan Monitoring pian
construction management and Construction
plan before construction Management Plan
commences.

Resources Ensuring availability of Ensuring availability of Project budgets

resources required for
enviranmental monitoring

resources required for
environmental monitoring

Environmental
staff

Designating an
Environmental Manager for
the project

Designating an
Environmental Manager for
the project (may be

Job descriptions

Hagler Bailly Pakistan
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Aspect TNPTL’s Contractor’s Relevant
Responsibilities Responsibilities Documentation
combined with health and
safety)
Monitoring Undertaking regular Undertaking regular Inspection and
surveys and inspections and carrying out :inspections and collecting | survey reports
inspections further measurements when | data on environmentat

necessary

performance, and carry out

surveys

Environmental
audit

Conducting periodic audits
of the construction site and
commissioning third party
audits

Conducting periodic
internal audits

Audit reports

Reporting

Ensuring that periodic
environmental monitoring
reports are received from the
construction contractor(s)
and reviewing those reports

Producing environmental

monitoring reports

periadically and distributing
those among the Owners

management and

appropriate staff members

Environmental
monitoring reports

Corrective
actions

Verifying that activities
carried out comply with the
EIA/EMP and identifying
corrective actions if needed

Carrying out corrective
actions as required

Corrective action
record

Maintenance
of record

Maintaining monitoring data
and recording all incidents of
environmental significance
and related corrective
measures

Maintaining monitoring
data and recording all

incidents of environmental
significance and related

corrective measures

Environmental
databases

7.2 Mitigation Plan

The environmental and social mitigation plan includes the following:

» The measures that are required to be implemented during the design, construction
and implementation phases of the Project are identified

» Foreach mitigation measure the person responsible to implement and monitor the
implementation is identified

» The timing to implement and the location to implement

Hagler Bailly Pakistan
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Exhibit 7.2: Mitigation Plan for Design, Construction, Operation and Closure of the Project

Aspect or Concern Potentiall Environmenta! Environmental Mitigation and Management Measures " When E Responsibility
impact : ‘
A. Design Phase I 1
Project Disclosure | Statutory compiiance with ‘ Submit EIA to Sindh EPA and obtain approval. Before start of i TNPTL
Sindh Act 2014, i construction |
Stack Emissions 502, NOx and PM ‘ Ensure that the followmg equmen! are included in the project During design i DeSIQn Contractor
emissions from the stack | design: {TNPTL
! » ESP (High efficiency 99.9%) to limit the total PM emissions
i > Dry low NOx burners to minimize NOx generation :
» Limestone injection to limit SOz emission 5
» Continuous stack emission monitoring equipment
The equipment type and details may be changed as long as the
objectlves are met
Plant Wastewater Pollution of soil and Ensure that an appropnately 3|zed evaporatlon pond is |ncluded in During design TNPTL

System

receiving water body;

compliance with standards

the design to recelve all waste other than the cooling tower
blowdown.

Ensure that the ptant wastewater streams in particular the cooling | During design
tower biowdown, boiler blowdown, floor washing, storm water

runoff, and domestic waste, are designed in a manner that ail i

waste streams are segrega!ed 1

by makmg arrangements wnh the GoS

Ensure envu’onmenlal friendly dxsposal of cooling tower blowdown Dunng deS|gn

Design Contractdr‘
CTNPTL

TINPTL

Ensure that the effluent dlsposal mechanism used has been :'t’)\'Jring design

FTNPTL
1

approved by the SEPA |

Ensure that the effluent complies with the réduirements of the | During design
waste water disposal scheme.

' Design Co.hfféét.().r,
i TNPTL

Hagler Bailly Pakistan
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Aspect or Concemn Potential Environmental Environmental Mitigation and Management Measures When " Responsibility
Impact
Hazardous waste Unsafe handling of Ensure that an appropriately sized hazardous waste handling During design TNPTL
hazardous waste facility is included in the power plant to handle low-volume :
. ; hazardous waste such as batteries ‘
Land transformation : Surface disturbance for Avoid unnecessary disturbance of natural ground cover (e.g. ‘
construction of infrastructure | prevent unnecessary off-road driving) and rehabilitate disturbed |
and topographic change land (e.g. by rock cladding) as soon as possible to avoid erosion.
Incorporate wind and water erosion control measures and dune
management where necessary into project design.

Require drainage facility designs to be adequately sized for
expected storm events.
! Ensure maintenance of drainage systems.

|
|

B. Construction and kmplementation Phase | :
Construction | Gonstruction activities Ensure that a detailed Construction Management Plan (CMP) “Before Contractor
management : although temporary can based on the skeleton plan inciuded in Section 7.6.1 is construction

| potentially have adverse developed :
impact on the environment.

MDuring Contractor

Ensure that the CMP is implemented
| Construction

C. Operation and Maintenance Phase
Water and Effiuent Waste
Wastewater from Poliution of receiving water | Compiete segregation of wastewater streams 1o ensure that all
plant bodies. - streams other than the cooling tower blow down are routed to the
{ evaporation pond

- Recycle wastewater as much as possible to conserve water ‘

Dur.s:.n“g operation TNPTL

i
|
i

Storm Water i Typically storm water runoff | Route the runoff to the settling basin for retention and settiing of | During operation * TNPTL
contains suspended | suspended solids, and the clear water from there may be used for | .
. ' sediments and may contain | dust suppression system
. metals and petroleum !

Hagler Bailly Pakistan Environmental Management Plan
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Aspect or Concern

Polential Environmenta!
impact

Environmental Mitigation and Management Measures When Responsibility

hydrocarbons, if it includes
water from operation area

Wastewater from
Housing Colony

Soil and receiving water
body pellution

[
Separate storm water from process and sanitary wastewater f
streams in order to reduce the volume of wastewater to be treated
prior to discharge !
!Install and maintain oil water separators and grease traps as !
! appropriate at refueling facilities, workshops, parking areas, fuel
1 storage and containment areas.

Provide adequate storm drains along the boundary of the plant
area and within the plant area to drain off the storm water during
monsoon period.

Keep limestone and gypsum storage areas covered so that there
will be no contaminated runoft
Treat the low-hazard colony wastewater (non-toilet wastewater or ; During operation | TNPTL
the gray water) and use it for sprinkling and for plantation :
purposes. ;

_Fugitive Emissions

Coal Storage Areas

Dust emissions

I Provide dust extraction/suuppression system at transfer points of : During operation | TNETL

: conveyor system and ventilation system to supply fresh air;
| Roof extraction fans will be provided in essential areas like
crusher house and boiler bunker ficors. !
Provide water sprinkling system at material handling and storage
yard,

. All roads within the plant shall be asphalted; and

‘ Develop greenbelt around the plant to arrest the fugitive !
emissions, !

Fire hazards from auto
generated combustion

Limit the coal stockpile height to 15 meters and compact coal to During operation | TNPTL
avoid air passages to prevent self-combustion of coal. |

Emissions from fuel .

| Periodically inspect mechanical seals in pumps; During operatlonTNPTL
‘ Maintain valves, flanges, joints, roof vents of storage tanks; and
| Ensure submerged filling of liquid fuel storage tanks.

Hagter Bziily Pakistan
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Aspect or Concern

i

Pofential Environmental
Impact

Environmental Mitigation and Management Measures | When | Responsibility

A__s_h D_isposal

. Fiy ash

Dust emissions

" The foliéwing Iétrate.g‘;iés wil bé adopféd: 7

»  TNPTL may initiate a study to assess the feasibility of
promoting the manutacturing of cement and brick blocks as a |
local industry |

» In case such industry is developed, TNPTL will provide
! incentives such as making ash availabie without any
payment, to the local manufacturers.

» Basic technology, as well as initial expert advice for using fly
ash in making bricks and cement biocks, wili be provided to
local brick and cement block makers free of charge.

» Where feasible, TNPTL wili use fly ash building materiais in
future construction to instill confidence in local people
regarding tly ash building materials.

. » Al ash that is not utilized for brick and cement biock ; |

manufacturing wilt be disposed of with the coal mine
overburden,

| During operation | TNPTL

Air and Noise pollution

Air Poilution

Noise poliution

Changes in ambient air
quality due fo stack
emissions

! Regutarly monitor ambient air quality as recommended in the During operation | TNPTL

: environmental monitoring pian (Section 7.3.1).
Continuous emission monitoring {CEM) of emission from stack of |
coal-fired boilers |

Noise trom the equipment

“The following strategies will be adopted:

. » Occupationai noise exposure to workers in the form of 8—
hourly time weighted average wili be maintained well within
the applicable NEQS limits. |

. » Acoustic enclosures wili be provided wherever required to
control the noise level.

' During operation : TNPTL

Hagler Bailly Pakistan
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Aspect or Concemn Potential Environmental Environmental Mitigation and Management Measures When " Responsibility
Impact

» Anywhere not possible technically to meet the required noise |
levels, personal protection equipment will be provided to the

. WOrkers.
Health and Safety

Boilers Higher exposure to electric | The following strategies will be adopted: : During operation | TNPTL

and magneltic fields : » Train workers in the identification of occupational EMF/EMI
levels and hazards.

» Establish and identify safety zones o differentiate between
work areas with expected elevated EMF/EM| levels compared |
to those acceptable for public exposure, and limit accessto !
properly trained workers. |

» Implement action pians to address potential or confirmed

| exposure levels that exceed reference occupational exposure

' levels developed by international organizations such as the
International Commission on Non-Ionizing Radiation :
Protection (iCNIRP), the Institute of Electrical and Electronics
Engineers (IEEE). Personal exposure monitoring equipment
will be set to warn of exposure levels that are below i
occupational exposure reference levels (e.g., 50 percent). i
Action plans to address occupational exposure may inciude |
limiting exposure time through work rotation, increasing the
distance between the source and the worker, when feasible,

} or the use of shieiding materials.

. »  [dentify potential exposure ievels in the workplace, including

surveys of exposure levels and the use of personal monitors

; during working activities.

. Heat Expésﬁré o Provide adedu.ate ventilation in wor.k areas t.o re.duce. heéf énd During operation : TNPTL

| [ humidity;

. ' i Reduce the time required for work in elevated temperature
environments and ensure access to drinking water;
@ Regularly inspect and maintain pressure vessels and piping

Hagler Bailiy Pakistan Environmental Management Plan
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Aspect or Concern

Potential Environmental
Impact

Environmental Mitigation and Management Measures

When | Responsibility

Shield surfaces where workers come in close contact with hot
equipment, including generating equipment, pipes etc.;

Use warning signs near high temperature surfaces and personal
protective equipment (PPE) as appropriate, including insulated
gloves and shoes.

Socioeconomic impacts

Changes to society

Increase in local

population

{ Creation of job opportunities

The following strategies will be adopted:

» Develop policy and procedures for preferred employment for
locals (from within the Study Area or within the Tharparkar
District) and limiting employment of non-locals.

" » In association with other community development programs,

support local authorities in Mithi to increase their capacities to
deliver services to an increased popuiation. Determine the
nature of support, which may include town planning, waste

management and access to basic health care and education.

. » Encourage local communities to use the grievance procedure

for concerns related to deterioration of local services.

» Require the Project employment to be free of child and forced
labor.

living conditions in informal
settlements

Lack of potable water
Malnutrition

Lack of awareness about

among in-migrants

“l”.‘ln‘sanitary and congested |

health prevention measures ;

» Develop and implement management policies for
tuberculosis, diarrhea, malaria and other communicable
diseases focusing on prevention, control, diagnosis and
treatment in coordination with NGOs and local government.

» Provide health and hygiene education awareness programs
fo locat communities, educational establishments and
employees,

. 'Lbrcar culture

Increase in social ills in

r ~ . » Require non-locals employed by the Project to adhere to a
communities affected by in- |

social ‘code of conduct’ in terms of relations with locai
communities.

i During design

During design | TNPTL
‘and planning :

and throughout
construction and -
operation

: and planning

: and throughout

; construction and
~operation

g

i During design | TNPTL

" and planning |
t and throughout
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Aspect or Concern Potential Environmental Environmental Mitigation and Management Measures When Responsibility
Impact |
migration of workers and » Provide employees and visitors to the site with cultural construction and ;
job-seekers awareness training. operation
» Establish local CBOs and NGOs relating fo women's issues.
v SR T TR e et e

Economic growth Unequat empowermentand | »  increase access fo suppert equipment and training for : During design  : TNPTL
and inflation i reduced resilience amongst specific jobs for disabled people. “and planning

the vulnerable groups due

N . »
to Project related economic |

activities

. Conflict

! Project actions leading to |
‘tension and discord in locat
;: communities

»

and throughout
construction and
: operation

Increase access o support and fraining for specific jobs for
vulnerable communities.

Provide skill training for people lacking formal educafion
either to access Project related jobs or to participate in
alternative employment programs.

Develop and implement a gender education program
promoting participation of women in economic activities while
profecting their dignity and culture.

Through induction training, promote awareness of vulnerable
groups and how they should be treated. |

Include provisions on a safe and enabling working
environment for women workers in the human resource
policies.

In partnership with other developers in the area, develop a
fraining program targeted at local people at or below the
poverty line.

Develop a program to create alternative employment
initiatives aimed at local people at or below the poverty line,

Encourage govemnment and NGOs fo assist economically
poor in restoration and strengthening of their livelihood
options.

‘ During design TNPTL

' and planning ‘

- and throughout
construction and

operafion

| During CTNPTL
| construction and

i operation

Implement a local employment policy and community
development program.

Hagler Bailly Pakistan
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Aspect or Concemn

Potential Environmenta!
impact

Environmental Mitigation and Management Measures i When - Responsibility

Local employees

Maintain regular communication with communities and other
stakeholders to minimize tensions arising from Project
activities.

Establish a Grievance Redress Committee, and encourage
and facilitate stakehoiders to use the mechanism to express
coneerns.

Provide sufficient resources to the community development
program fo enable them to monitor nhegative perceptions and
associated tensions, and to address them in a timely fashion. |

Estabiish a community based monitoring and evaluation
strategy to monitor the potential impacts on communities,
especially those to be relocated.

Consider vuinerable groups for alternative livelihood
opportunities arising due to the Project,

Skills developmenfmand
capacity building of potentiaf
local employees

Establish a baseline to assess levels of literacy and skills and Dur@ng detailed : TNPTL
to determine local interest in literacy and vocational training to | design and
complement existing skills. planning

Support the establishment of a ‘feeder program’ providing Ig;gﬂ%:zg; and |
basic literacy, health & safety and personal life skills for : operation I

potential candidates of unskilled positions.

Prepare and implement a training and skills development plan
for the Project warkforce.

Support a ‘vocational training program’ to assist locai people
to qualify for semi-skilled positions.
Create technical training opportunities/programs for local

communities according to technological needs and provision
of employment after completion of training.

Hagler Bailly Pakistan
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7.3 Monitoring, Reporting and Feedback

Environmental monitoring is a vital component of an EMP. It is the mechanism through
which the effectiveness of the EMP is gauged. The feedback provided by environmental
monitoring is instrumental in identifying any problems and planning corrective actions.

7.3.1 Monitoring Plan

Monitoring of environmental components and mitigation measures during
implementation and operation stages is a key component of the EMP to safeguard the
protection of environment. The objectives of the monitoring are to:

1. Monitor changes in the environment during various stages of the project life cycle
with respect to baseline conditions.

2. Manage environmental issues arising from construction works through closely
monitoring the environmental compliances.

A monitoring mechanism is developed for each identified impact and it includes:

» Location of the monitoring (near the Project activity, sensitive receptors or within
the Project influence area)

» Means of monitoring, i.e. parameters of monitoring and methods of monitoring
(visual inspection, consultations, interviews, surveys, field measurements, or
sampling and analysis)

» Frequency of monitoring (daily, weekly, monthly, seasonaily, annually or during
implementation of a particular activity)

The monitoring program wiil also inciude reguiar monitoring of construction and
operation activities for their compliance with the environmental requirements as per
relevant standards, specifications and EMP. The purpose of such monitoring is to assess
the performance of the undertaken mitigation measures and to immediately formulate
additional mitigation measures and/or modify the existing ones aimed at meeting the
environmental compliance as appropriate during construction.

The proposed monitoring plan is provided in Exhibit 7.3.

Hagler Bailly Pakistan Environmental Management Plan
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Exhibit 7.3: Environmental Monitoring Plan during Construction and Operation

Erergy Park, Block 11 Thar Coalfiekis

Aspect Location What to monitor Frequency Responsibility Trigger for Corrective
Action
. Hydrocarbon and Construction camps and sterage Visual Inspection of storage Monthly Contractor Evidence of spills
chemical spill sites facilities
Air Quality Construction sites Visual inspection to ensure good Daily Contractor Evidence of non-
standard eguipment is in use compliance
and dust suppression measures
(spraying of waters) are in place.
Villages of Bitra, Saleh Jhanji,  Air quality monitoring (Total PM, Annually, starting as  TNPTL SEQS (for gases} and
Jaman Samo and Aban Jo Tar  PMuo, PMzs, NOx, §Oz2) early as possible baseline value as
and one reference site before construction given in the EIA and
One continuous any data collected
monitoring station before start of
construction
Noise Construction sites Visual inspection to ensure good Weekly Contractor Evidence of non-
standard equipment are in use compliance
Viltage of Bitra and cne Hourly, day and night time noise Annually, starting as  TNPTL NEQS and baseline
reference site levels (dB) monitoring using early as possible value based on data
noise meters before construction collected before start
of construction
Waste Management  Construction camps and Visual inspection that solid Monthly Contractor Evidence of non-
construction sites waste is disposed at designated compliance
site
Drinking water and  in construction sites and Ensure the construction workers Monthly Contractor Evidence of non-
sanitation construction camps are provided with safe water and compliance
sanitation facilities in the site
. Reinstatement of All work sites Visual Inspection After completionof TNPTL Evidence of non-

Work sites

all works

compliance
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Aspect Location What to monitor Frequency Responsibility Trigger for Corrective
Action
Safety of workers At work sites Usage of Personal Protective Monthly Contractor Evidence of non-
equipment compliance
Wastewater After waste water treatment and Parameters in NEQS (only those Annually TNPTL NEQS
at the final disposal point which are likely to exceed)
Stack Emissions Boiler stack Continuous monitoring of SOz, Continuous TNPTL NEQS to the extent
NOx, and PM. applicable
Groundwater All wells in the village of Bitra Water level and TDS Monthly TNPTL Mare than 10%
change in water fevel
or TDS as compared
to seasonal average
Employment All hiring undertaken directly by Domicile, age, qualifications and Quarterly TNPTL Non-compliance with
TNPTL or its contractors salary of all employees in the empioyment policy
management, technical, skilled
iled category B
Grievance Villages in the Study Area Nature and frequency of Quarterly TNPTL Increase in number of
grievances and time taken to grievances or delay in
address them addressing them
Hydrocarbon and Storage area Visual Inspection of storage Monthly Contractor and Spills and leakages
chemical storage facilities TNPTL

Traffic Safety

Haul Roads

Coai and fly ash
specifications

GHG emission

" Stacks

management are engaged

Visual inspection to see whether Monthly
proper traffic signs are piaced
and flagmen for traffic

Contractor and
TNPTL

Lack of facilities

Heavy metals (Mainly As, Be-." .
Cd, Cr, Pb, Hg, and Ni)

Quarterly

TNPTL through

recoghized
laboratory

More than 10%
increase over baseline

Monitorirng' of flue gases flow Oncé ln 6 maonths

and carbon content

TNPTL
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7.3.2 Reporting and Feedback Mechanism

The EPC Contractor will prepare a ‘Construction Management Plan’ (CMP)
demonstrating the manner in which they will comply with the requirements of mitigation
measures proposed in the EMP of the ESIA Report. The CMP will form the part of the
contract documents and will be used as monitoring tool for compliance. Violation of the
compliance requirements will be treated as non—compliance leading to the corrections or
otherwise imposing penalty on the contractors

EPC Contractor, through the environmental specialist on the team, will prepare periodic
(not more once every three months) status reports on the EMP implementation. Such
reports will carry information on the main types of activities carried out within the
reporting period, status of any clearances/permits/licenses which are required for carrying
out such activities, mitigation measures applied, and any environmental issues emerged
in relations with suppliers, local authorities, affected communities.

The EPC Contractor’s reports will be based on reports prepared by various subcontractors
and their own monitoring and supervision. EPC Contractor shall assess how accurate is
the factual information provided in the contractor’s reports, fill any gaps identified in
them, and evaluate adequacy of mitigation measures applied by subcontractor. EPC
Contractor must highlight any cases of incompliance with EMPs, inform on any acute
issues brought up by contractor or revealed by supervisor himself, and propose corrective
actions.

After completion of EPC Contractor’s contract, TNPTL will be in charge of the operation
and maintenance of the Project. HSE Department of TNPTL will be responsible for
compliance with the monitoring plan during operations.

Feedback and adjustment will be carried out in two tiers. Upon request for EMP
modification by the Subcontractor, EPC Contractor and TNPTL will review the proposals
in detail and consider their acceptance or rejection. Primarily, only those modifications
will be considered, which do not contravene the conditions of the environmental approval
from SEPA. TNPTL will consider the recommendations of the EPC Contractor but it will
be the final authority on approval of the change. It may decide to undertake studies before
approval of the change.

7.3.3 Meetings

An effective mechanism to communicate and record environmental information during
the Project is an essential requirement of an EMP.

Two kinds of environmental meetings will take place during the project:
» Kick-off meetings
» Fortnightly meetings

The purpose of the kick-off meeting will be to present the EMP to project staff and
discuss its implementation.

A fortnightly meeting will be held during construction phase at site. The purpose of this
meeting will be to discuss the environmental issues and their management. The
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proceedings of the meeting, the required action, and responsibilities will be recorded in

the form of a brief report.

7.3.4 Change-Record Register

A change-record register will be maintained at the site, in order to document any changes
in EMP and procedures related to changes in the project design, construction plan or
external environmental changes affecting the EMP. These changes will be handled
through the change management mechanism discussed later in this chapter.

7.4 Training

Environmental training will help to ensure that the requirements of the environmental
assessment and EMP are clearly understood and followed by all project personnel in the
course of the project. TNPTL will initiate a training program to ensure that its employees
and that of its contractors have the required knowledge and skill to manage the
environmental aspects of their respective jobs. The proposed environmental trainings
listed in Exhibit 7.4, which will be finalized before the commencement of the project.

Exhibit 7.4: Proposed Environmental Trainings

Type of Training
Trained

Personnel to be

Training Description

1 Occupational Health EHS Manager
and Safety
supervisors

Plant managers and

Awareness to conform to safety codes.

Mandatory use of PPE by the senior
administration during all plant visits

2 Qccupational Health Workers
and Safety Staff

Health, safety and hygiene
Proper usage of personnel protective gear

Precautions to be taken for working in
confined areas.

3 Health, Safety and
Environmental
Auditing

Staff responsible for
inspection/audits

Procedures to carry out Health, Safety and
Environmental Audits

Reporting requirements

4  Waste Disposal and Relevant Workers

Handling Relevant Staff

Segregation, identification of hazardous
waste, use of PPEs, waste handling

5 Social & EHS staff

Environmental laws & plant managers and

regulations, norms, supervisors
procedures and

Environmental standards and their
compliance

guidelines of
Government

6 Implementation of EHS staff
environmental Responsible

management and

monitering plant Management

supervisory staff

Concepts of environmental management
and monitoring plan

7 Defensive driving
supervisors

All drivers and their

Safe driving and handling of equipment
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7.5 Grievance Redress Mechanism

Timely and effective redress of stakeholder grievances contribute to bringing
sustainability in the operations of a project. In particular, it will help advocate the process
of forming and strengthening relationships between project management and the
stakeholder community groups and bridge any gaps to create a common understanding,
providing the project management the ‘social ficense’ to operate in the area. The
grievance redress mechanism proposed for the Project will help achieve the objectives of
sustainability and cooperation by dealing with the environmental and social issues of the
Project.

The proposed grievance redress mechanism will be designed to cater for the issues of the
people that can be affected by the Project. The population that can be affected by the
Project is identified include primarily the villages in the Study Area, which are described
in Chapter 4. However, it can extend other stakeholders. The potential impacts of the
Project are described in Chapter 6.

7.5.1 Regulatory Requirement for Grievance Redress Mechanism

The Pakistan EPA, under Regulation 6 of the IEE-EJA Regulations 2000, has issued a set
of guidelines of general applicability and sectoral guidelines indicating specific
assessment requirements. Under the regulations and guidelines, no specific requirements
are laid out for developing a grievance redress mechanism for projects. However, under
its Guidelines for Public Consultation, 1997, the proponents are required to consult
stakeholders during the implementation phase of the project. In this regards, it is stated
that the representatives of local community partake in the monitoring process to ensure a
stable relationship between the project management and the community.

7.5.2 Framework for Grievance Redress Mechanism

Under the Project the following will be established or appointed to ensure timely and
effective handling of grievances:

» A Public Complaints Unit (PCU), which will be responsible to receive, log, and
resolve complaints; and,

» Grievance Focal Points (GFPs), which will be educated people from each
community that can be approached by the community members for their
grievances against the Project. The GFPs will be provided training by the Project
in facilitating grievance redress.

PCU will be set up under TNPTL corporate structure. A senior official with experience in
community and public liaison will lead the unit. Two assistants, one male and one female
will be responsible for coordinating correspondence and preparing documentation work
and will assist the senior official. The senior official will be responsible to review all
documentation.

The PCU will be responsible to receive, log, and resolve grievances. Given that the
female community members have restricted mobility outside of their villages and homes,
the female PCU staff will be required to undertake visits to the local communities. The
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frequency of visits will depend on the nature and magnitude of activity in an area and the
frequency of grievances.

The GFPs will be literate people from each community that will facilitate their
community members it reporting grievances from the Project. The GFPs will be
provided training by the Project in facilitating grievance redress. Each community will
have a male and female GFP appointed for this purpose.

7.5.3 Operating Principles for PCU

The PCU will operate on the principles of transparency, approachability and
accountability. To achieve these, the PCU will be required to:

» Be equipped to handle grievances in the local languages;

» Beequipped to work through all possible modes of communication, such as,
emails, by-post and face-to-face meetings at plant site or requiring visits;

» Employ female staff, preferably from the nearby communities, to oversee
complaints and issues of the female community members.

» Maintain a log of all grievances, with record of the date and time of the complaint
logged and stakeholder information, such as, name, designation and contact
details;

» Provide opportunity to the stakeholder to revert with their comments on the
proposed plan of action;

» Keep the stakeholder informed of the progress in grievance resolution;

» Obtain stakeholder consent on the mechanism proposed to redress the grievance
and document consent; and,

» Maintain confidentiality of the stakeholder, if requested so.

7.5.4 Stakeholder Awareness

The stakeholders will be informed of the establishment of the PCU through an awareness
campaign. Under the awareness campaign, the proponent will share:

» Objective, function and the responsibilities of the PCU;

» Means of accessing the PCU and the mechanics of registering a grievance at the
PCU;

» Operating principles of the PCU; and,
» Contact details.

Additional awareness campaigns may be organized, if necessary.

7.6 Guidelines for Supporting Plans

Specific management plans, for areas of concern, will be developed by TNPTL or
contractors as specified. The framework, outline and requirements for each plan is
discussed in this section.
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7.6.1 Construction Management Plan

Every contractor will develop a specific construction management plan (CMP) based on
the conceptual CMP shown in the Exhibit 7.5. The CMP will be submitted to the TNPTL
for approval before start of construction activities.
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Exhibit 7.5: Construction Environmental Management Plan

Aspect Objective Mitigation and Management Measure
Planning Clearly identify all areas that wil!  Clearly identify all areas that wili be utilized during construction. These include, but are not limited to
be utilized during construction the camp site, storage areas for raw material and equipment, waste yard, storage areas for
potentially hazardous material such as oil, parking area, loading and unloading of matenal, septic
tanks, housing and construction camp, fuel storage and pipelines, and access routes
Vegetation Minimize vegetation clearance  » Removal of Irees should be restricted to the development footprint.
clearance and felling of trees » Construction activities shall minimize the loss or disturbance of vegetation
» Use clear areas to avoid felling of trees
» A procedure shall be prepared to manage vegetation removal, clearance and reuse
» Inform the plant management before clearing trees
» Cleared areas will be re-vegetated
Poaching Avoid illegai poaching » Contractual obligation to avoid illegal poaching
» Provide adequate knowledge to the workers relevant government regufations and punishments
for illegal poaching
Discharg.e frO{“ »  Minimize surface and » Instail temporary drainage works (channels and bunds) in areas required for sediment and
construction sites ground water contamination erosion control and around storage areas for construction materials
» Reduce contaminant and » Prevent all solid and liquid wastes entering waterways by collecting waste where possible and
sediment Ioad_discharggd transport to approved waste disposal site or recycling depot
;:“° water dedIeS a.ffe'ff’“”g » Ensure that tires of construction vehicles are cleaned in the washing bay (constructed at the
umans and aquatic Iife entrance of the construction site) to remove the mud from the wheels. This should be done in
every exit of each construction vehicle to ensure the local roads are kept clean.
Soilerosionand  Avoid sediment and contaminant »  Minimize the length of time an area is left disturbed or exposed.
siltation loading of surface water bodies » Reduce length of slone of runcff
and agricultural lands. 9 P
»  Construct temporary cutoff drains across excavated area
» Setup check dams along catch drains in order to stow flow and capture sediment

Hagler Bailly Pakistan
REVOZHOH: 07753116

Environmental Management Plan
720



ESIA of 330 MW Coal-Fired Power Plant in
Lnergy Park, Block I Fhar Coalfieldy

Water the material stockpiles, access roads and bare soils on an as required basis to minimize

increase the watering frequency during periods of high risk {e.g. high winds)
All the work sites {except permanently occupied by the plant and supporting facilities) should be

reinstated to its initial conditions (relief, topsoil, vegetation cover).

Prepare a program to prevent standing waters, which TNPTL will verify in advance and confirm
Establish local drainage line with appropriate silt collector and silt screen for rainwater or
wastewater connecting to the existing established drainage lines already there

Do not allow ponding of water especially near the waste storage areas and construction camps
Discard all the storage containers that are capable of storing of water, after use or store them in

required commercialfindustrial guideline validation resu

Construct appropriate spill containment facilities for ali fuel storage areas
Remediate the contaminated land using the most appropriate available methed to achieve

Strip the top soil to a depth of 15 cm and store in stock piles of height not exceeding 2 m and

Spread the topsoil to maintain the physio—chemical and biological activity of the soil.
The stored top soil will be utilized for covering all disturbed area and along the proposed

Aspect Cbjective Mitigation and Managemen! Measure
>
dust.
>
[
Excavation, earth  Proper drainage of rainwater >
works, and and wastewater to avoid water during implementation
construction yards  and soil contamination. >
Ponding of water ~ Prevent mosquito breeding ' »
inverted position
» Reinstate relief and landscape.
Storage of Prevent spillage of hazardous » Implement waste management plans
hazardous and and toxic chemicals >
toxic chemicals
>
Land clearing Preserve fertile top soils >
enriched with nutrients required with a slope of 1:2
for plant growth or agricultural
development.
plantation sites
>

Topsoil stockpiles will be monitored and should any adverse conditions be identified corrective

actions will include:

> Anaerobic conditions — tumning the stockpile or creating ventilation holes through the
stockpile;

> Erosion — temporary protective silt fencing will be erected,
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Aspect Objective Mitigation and Management Measure
Avoid change in focal » Ensure the topography of the final surface of all raised lands are conducive to enhance natural
topography and disturb the draining of rainwater/flood water;
gfézjr:gsl;galnwaterl flood water » Reinstate the natural landscape of the ancillary construction sites after completion of works
Construction Control vehicle exhaust » Use vehicles with appropriate exhaust systems and emission control devices.

vehicular traffic

emissions and combustion of

fuels, » Establish and enforce vehicle speed limits to minimize dust generation
» Cover haul vehicles carrying dusty materials (cement, borrow and quarry) moving outside the
construction site
» Level loads of haul trucks travelling to and from the site to avoid spillage
» Use of defined haulage routes and reduce vehicle speed where required.
» Transport materials to site in off peak hours,
» Regular maintenance of all vehicles
» All vehicle exit points from the construction site shall have a wash-down area where mud and
earth can be removed from a vehicle before it enters the public road system.
Minimize nuisance due to noise  »  Maintain all vehicles in good working order
Make sure all drivers comply with the traffic codes concerning maximum speed limit, driving
hours, etc.
Avoaid impact on existing traffic  »  Prepare and submit a traffic management plan
conditions » Restrict the transport of oversize loads.
» Operate transport vehicles, if possible, in non—peak periods to minimize traffic disruptions.
Prevent accidents and spillage  » Restrict the transport of oversize loads.
of fuels and chemicals » Operate transport vehicles, if possible, in non-peak periods to minimize traffic disruptions.
» Design and implement safety measures and an emergency response plan to contain damages
from accidental spills.
» Designate special routes for hazardous materials transport.
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Aspect

Objective

Miigation and Management Measure

Construction
machinery

Prevent impact on air quality
from emissions

Use machinery with appropriate exhaust systems and emission control devices.
Regular maintenance of all construction machinery

Provide filtering systems, duct collectors or humidification or other techniques (as applicable) to
the concrete batching and mixing plant to control the particle emissions in all stages

Reduce impact of noise and
vibration on the surrounding

Construction
acfivities

Minimize dust generation

¥y ¥ v ¥

vy vy

Approprialely site all noise generaiing activities to avoid noise poliution to local residents.
Ensure all equipment is in good repair and operated in correct manner.
Install high efficiency mufflers to construction equipment.

Operators of noisy equipment or any other workers in the vicinity of excessively noisy
equipment are to be provided with ear protection equipment

The project shall include reasonable actions to ensure that construction works do not result in
vibration that could damage property adjacent to the works.

Water the material stockpiles, access roads and bare soifs on an as required basis to minimize
dust.

Increase the watering frequency during periods of high risk (e.g. high winds}.
Stored materials such as gravel and sand should be covered and confined
Locate stockpiles away from sensitive receptors

Reduce impact of noise and
vibration on the surrounding

Minimize impact on water quality

v

Notify adjacent landholders or residents prior to noise events during night hours
Install temporary noise control barriers where appropriate
Avoid working during 21:00 to 06:00 within 500m from residences.

v

Stockpiles of potential water pollutants (i.e. bitumen, oils, construction materials, fuel, etc.) shall
be focate so as to minimize the potential of contaminants to enter local watercourses or storm-

water drainage.

Storm-water runoff from all fuel and oil storage areas, workshop, and vehicle parking areas is to
be directed into an oil and water separator before being discharged to any watercourse.
Prepare an Emergency Spills Contingency Plan shall be prepared.
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Aspect

Objective

Mitigation and Management Measure

Siting and location
of construction
camps

Minimize impact from
construction footprint

v

Arrange accommodation in local towns for small workforce

Locate the construction camps at areas which are acceptable from environmental, culturat or
social point of view,

Construction Camp
Facilities

Minimize pressure on local
services

Disposal of waste

Minimize impacts on the

environment

Fuel supplies for

cooking purposes

Site Restoratidﬁ

Discourage illegal fuel wood

consumption

Resloraﬁon of the conslruclioﬁ

camps to original condition

¥ ¥ ¥vV.¥Y Vv v

Adequate housing for all workers

Safe and refiable water supply.

Hygienic sanitary facilities and sewerage system.

Treatment facilities for sewerage of toilet and domestic wastes
Storm water drainage facilities.

In-house community entertainment facilities.

v

v

Ensure proper collection and disposat of solid wastes in the approved disposal sites

Store inorganic wastes in a safe place within the household and clear organic wastes on daily
basis to waste collector.

Establish waste collection, transportation and disposal systems

Ensure that materials with the potential to cause land and water contamination or odor
problerns are not disposed of on the site.

Ensure that all on-site wastes are suitably contained and prevented from escaping into
neighboring fields, properties, and waterways, and the waste contained does not contaminate

soil, surface or groundwater or create unpleasant odors for neighbors and warkers.

Provide fuel to the construction camps for domestic purpose

Conduct awareness campaigns to educate workers on preserving the protecting the biodiversity
and wildlife of the project area, and relevant government regulations and punishments on

wildlife protection.

Restore the site to its condition prior to commencement of the works
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Aspect Objective Mitigation and Management Measure

Construction Avoid disturbance to cultural and »

Stop work immediately and notify the site manager if, during construction, an archaeological or
Itis an offence to recommence work in the vicinity of the site until approval to continue is given
Maintain appropriate behavior with all construction workers especially women and elderly

Resolve cultural issues in consultation with local leaders and supervision consultants

Implement suitable safety standards for all workers and site visitors which should not be less
than these laid down on the international standards (e.g. International Labor Office guideline on
‘Safety and Health in Construction; World Bank Group’s ‘Environmental Heaith and Safety
Guidelines’) and contractor's own national standards or statutory regulations,

Provide the workers with a safe and healthy work environment, taking into account inherent
risks in its particular construction activity and specific classes of hazards in the work areas,

Provide personal protection equipment (PPE) for workers, such as safety boots, helmets,
masks, gloves, protective ciothing, goggles, fuli-face eye shields, and ear protection.

Maintain the PPE properly by cleaning dirty ones and replacing them with the damaged ones.

Provide portable toilets at the construction sites and drinking water facilities.

activities near religious sites burial site is discovered.
religious and >
. cultural sites by the plant management.
>
people
>
Best practices Minimize health and safety risks »
>
»
»
Water and Improve workers’ personal »
sanitation facilities  hygiene .
at the construction » Portable foilets should be cleaned once a day.
sites >

All the sewerage should be pumped from the collection tank once a day into the common septic
tank for further treatment.
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7.6.2 Coal Dust Management Plan

The coal dust suppression system will be designed during detail design stage. The
following is a general description of the system.

Coal dusts from coal stockpile and coal conveyor belt area are the major source of
fugitive emissions. Dust suppression using a sprinkler system will be primarily employed
to control the coal dust from these areas. Recycled water from the waste water treatment
plants and cooling water blow down will be the primary source of water to the sprinkler
system.

Coal dust suppression will comprise wetting air—borne dust particles with a fine spray of
water, causing the dust particles to agglomerate and move by gravity to the coal stream
flow. Once properly wetted, the dust particles will remain wet for some period and will
not tend to become airborne again. The dust suppression system in the stockpile yard will
consist of swiveling and wide—angle full-cone spray nozzles. These nozzles will be
provided on both sides of the pile and at ground level, spaced every 50 m. Ventilation
slots are proposed in the top portion of the raw coal burkers, allowing coal fed into the
bunkers to displace any gases that may have formed as a result of resident coal.

In addition coal dust extraction system may also be employed. In this system, dust is
extracted from operations area that generates dust in large quantities such as screening,
loading and unloading.

Rainfall runoff from the coal pile and runoff from the application of dust suppression
sprays will contain mainly suspended solids. This runoff will be routed to the settling
basin for retention and settling of suspended solids, and the clear water from there may be
used for the dust suppression system.

7.6.3 Emergency Response Plans
TNPTL will prepare an emergency response for natural and human-made emergencies.

Spill Prevention and Mitigation Plan

Liquid waste spills that are not appropriately managed have the potential to harm the
environment. By taking certain actions, the likelihood of spills can be reduced and their
effect minimized.

To avoid spills and to help the cleanup process of any spills, the EPC contractors and the
management and staff of TNPTL should be aware of spill procedures. By formalizing
these procedures in writing, staff members can refer to them when required thus avoiding
undertaking incorrect spill procedures.

A detailed spill management plan will be prepared for the construction phase. A plan will
also be developed for specific areas during plant operation. These plans will contain the
following:

» ldentification of potential sources of spill and the characterization of spill material
and associated hazards.

» Risk assessment (likely magnitude and consequences)
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» Steps to be undertaken taken when a spill occurs (stop, contain, report, clean up
and record).

» A map showing the locations of spill kits or other cleaning equipment,
Fire Emergency Response Plan

A firefighting system will be installed with a standard operating procedure considering
the potential fire from the sparks in coal storage and handling.

Other Emergencies

Response plans for other emergencies, including but not limited to the following, will
also be developed:

Vehicle accident
Earthquake
Heavy downpour and consequent flooding

Electrical hazards

Yy v ¥V v VY

Equipment Failure

7.7 Change Management

An environmental assessment of the proposed project has been made on the basis of the
project description available at the time the environmental assessment report was
prepared. However, it is possible that changes in project design may be required at the
time of project implementation. This section describes the mechanism that will be put
into place to manage changes that might affect the project’s environmental impacts.

Potential changes in project design have been categorized as first-order, second-order,
and third-order changes. These are defined below.

First Order: A first-order change is one that leads to a significant departure from the
project described in the environmental assessment report and consequently requires a
reassessment of the environmental impacts associated with the change.

In such an instance, the environmental impacts of the proposed change will be reassessed,
and the results sent to the Sindh EPA for approval.

Second Order: A second-order change is one that entails project activities not
significantly different from those described in the environmental assessment report, and
which may result in project impacts whose overall magnitude would be similar to the
assessment made in this report,

In case of such changes, the environmental impact of the activity will be reassessed,
additional mitigation measures specified if necessary, and the changes reported to the
Sindh EPA, at least a month before undertaking the change

Third Order: A third-order change is one that is of little consequence to the
environmental assessment reports’ findings. This type of change does not result in impact
levels exceeding those already discussed in the environmental assessment; rather these
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may be made onsite to minimize the impact of an activity. The only action required in
this case will be to record the change in the change record register.

To illustrate the magnitude of changes within these orders, examples are presented in
Exhibit 7.6. The types of changes presented encompass a range of scenarios for
illustration purposes only, and by no means reflect any intention on the part of TNPTL to
make these changes. The list is also not meant to be comprehensive, ie, inclusive of all
possible changes that may potentially take place in the design or operation of the plant as
described in the EIA. For any change not described in Exhibit 7.6, the definition of the
first, second, and third order changes will be used to determine its category.

Exhibit 7.6: Generic Examples of Changes in the Project Design

Change

First Order

Second Qrder

Third Order

Power plant
location

Relocated such that the
villages in the area of
influence change

Relocated such that the
villages in the area of
influence do not change

Power plant
capacity

If increased significantly
(for example, by more
than 33%) from the
proposed capacity.

If increased but not
significantly (for
example, by more than
20% but less than 33%)
from the proposed
capacity.

If increased by a small
amount (for example, by
less than 20%) from the
proposed capacity.

Technology

A different technology or
process for power
generation resulting in
altogether different
environmental impacts.

A different technology or
process for power
generation, resulting in
environmental impacts
of similar nature or
magnitude.

7.71

Changes to the EMP

Changes in project design may necessitate changes in the EMP. In this case, the
following actions will be taken:

» A meeting will be held between TNPTL and the contractor representatives, to

discuss and agree upon the proposed addition to the EMP

» Based on the discussion during the meeting, a change report will be produced
collectively, which will include the additional EMP clause and the reasons for its

addition

» A copy of the report will be sent to the head offices of TNPTL and the contractor

» All relevant project personnel will be informed of the change

Hagler Bailly Pakistan
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8. Analysis of Alternatives

This section considers the alternatives available to the current proposed Project. The
different facets of the Project that were looked into for an analysis of alternatives are as
follows:

» No project alternative
Coal-source
Boiler technology

Particulate matter emission control

v v v v

Transport route

8.1 No Project Alternative

The no project alternative will have the following economic and environmental
consequences:

» Pakistan is going through an acute power shortage. The gap between supply and
demand has crossed 6,000 MW. In the absence of this project, the gap in power
supply and demand will continue to grow.

» The power plant will provide a market for the coal mined at Block II and aid in
the development of the Thar Coalfields, thereby helping develop Pakistan’s
indigenous energy reserves.

» This Project will contribute to the job creation for the surrounding communities,
the people of Sindh in particular and people of Pakistan in general in skilled,
technical and administrative categories during construction and operation. These
opportunities would contribute towards improving the economic conditions of the
communities.

Therefore, unless economically, socioeconomically and environmentally more viable
options can be found, the ‘no project’ option will have a negative impact on the economy

8.2 Coal Source for the Project

The following coal sources can be used for a coal based power plant in Pakistan

I. Imported coal. This is generally high quality (low ash, low sulfur, and high calorific
values) sub-bituminous coal imported from coal exporting countries as Australia,
Indonesia and South Africa.

2. Local coal. Thar lignite deposits are of low quality (high ash, high sulfur, and low
calorific values). These reserves are estimated at 182 billion tonnes.

A comparison of the quality of Thar lignite with that of the imported bituminous coal s
summarized in Exhibit 8.1.

Hagler Bailly Pakistan Analysis of Alternatives
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Exhibit 8,1: Comparison of Local Thar Lignite with Imported Bituminous Coal

Coal Properties Sub-bituminous Coal Lignite Coal
Australia Indonesia Thar
Moisture (ar %) 4-16 4-26 45-50
Coal Ash Content (ar. %) 4-16 3.0-22.0 14-15
Volatile Matter (ar %) 18-32 18-38 21-29
Sulfur Content (ar %) 0.4-0.9 0.2-0.94 0.2-2.7
Coal Net Calorific Value (kcal/kg) 4,000-6,900 3,105-6,900 2,500-3,700

Despite the difference in coal quality, Thar lignite is preferred for the following reasons:

I. The use of imported coal entails large environmental impacts of coal transport,
which includes, unloading and transport through the densely populated city of
Karachi which will be avoided.

2. To minimize transport distance, plants based on imported coal are usuaily situated
near the port of import (Karachi). This deteriorates the already polluted airshed of
the city.

3. The use of Thar coal, development of Project and ancillary facilities will help
develop the Thar Coalfields, contributing to energy independence for Pakistan

4. The use of Thar coal will stimulate the local economy of the region.

Environmental controls to minimize pollutant release are discussed in Chapter 7.

8.3 Boiler Technology
Boiler technologies that can be considered for the Project are:

» Various advanced pulverized coal (PC) combustion technologies (suberitical,
supercritical, ultra-supercritical)

» Fluidized bed combustion (FBC) technologies {(atmospheric, circulating and
pressurized).

FBC combustion uses the same thermodynamic cycle as a PC system. Thus, its power
generation efficiency is in the same range as PC, but with a lower capital cost. This is due
to its” ability to effectively control gaseous emission without the need to install additional
SOz treatiment system. In addition, FBC combustion has significantly lower power
consumption compared to PF system. Of FBC systems, circulating FBC is most suitable
for high ash, variable quality, high moisture and high sulfur fuels, which makes it ideal
for a Thar lignite based power plant. Therefore, the selected combustion technology is the
best available technology for the proposed Project.

Hagler Bailly Pakislan Analysis of Alternatives
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8.4 Particulate Matter Emission Control

Particulate matter treatment technologies are electrostatic precipitators (ESP), fabric
filters, cyclones and wet scrubbers. ESP were selected as the PM emission control
technology for the following reasons:

I. High efficiency, compared to wet scrubbers and cyclones. The background
particulate matter is already very high and hence a high efficiency technology is
required.

2. Low maintenance requirements as compared to fabric filters. Although fabric
filters also have high efficiency they require expensive and regular maintenance
for said performance,

Exhibit 8,2 presents a detailed comparison among the technologies in terms of
efficiencies, advantages and disadvantages.

Hagler Bailly Pakistan Analysis of Alternatives
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Control Description Control Advantages Disadvantages
Technclogy Efficiency
. Electrostatic  The ESP applies high-voltage fields to particles >38 %  High collection efficiency of 88% or  High capital cost
precipitator moving through the exhaust. The particulates are greater at relatively low energy High sensitivity to fluctuations in gas
(ESP) charged and move towards an oppositely charged consumption. stream (flow rates, temperature,

collection surface, where they accumulate. The
accumulated particles are than removed by rapper
and collected at ESP hopper.

Fabric filters  The particle-laden gas stream pass through the

or bag houses tightly woven fabric and the particulates are
collected on one side of fabric. Fiitered gas passes
through the bags and is exhausted from the unit.
When cleaning is necessary, dampers are used to
isolate a compartment of bags from the inlet gas
flow. Then, some of the filtered gas passes in the
reverse direction in order to remove some of the
dust cake. The gas used for reverse air cleaning is
re-filtered and released.

Continuous operation with
minimum maintenance.
Relatively low operation costs.
Operation capability at high
temperature (up to 700 °C) and
high pressure (up to 10 atm)
Capability to handle relatively large
gas flow rates. (up to 50,000

A

ery higl
(99.9%).
Relative insensitivity to gas stream
fluctuations and large changes in
inlet dust loadings (for continuousty
cleaned filters).

Recirculation of filter outlet air.

Dry recovery of collected material
for subsequent processing and
disposal.

No corrosien problems.

Simple maintenance, flammable
dust collection in the absence of
high voltage

Various configurations and
dimensions of filter collectors
Relatively simple operation

colleCtion efficiency

particulate and gas composition, and
particulate loadings)

Difficulties with the collection of
particles with extremely high or low
resistivity.

High space requirement for
installation

Highly trained maintenance

equirement of costly refractory
mineral or metallic fabric at
ternperatures in excess of 290 °C.
Need for fabric treatment to remove
collected dust and reduce seepage of
certain dusts.

Relatively high maintenance
requirements

Shortened fabric iife at elevated
temperatures and in the presence of
acid or alkaline particulate.
Respiratory protection requirement
for fabric replacement.
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Controt Description Contro! Advanitages Disadvantages
Technology Efficiency
Wet scrubber  Water is injected into the flue gas stream at the 95-99% Relatively small space Patential water disposal/effluent

venture throat to form droplets. Fly ash particles
impact with the droplets forming a wet by-product
which then generally requires disposal.

Cyclone or
muiti-cyclone

up a rotary motion whirling in a circular or conical
path. The particles are hit against the walls by
centrifugal force of the flue gas motion where they
impinge and eventually settle into hoppers.
Cyclones is referred as mechanical collectors and
are often used as a pre-collector upstream of an
ESP, fabric filter or wet scrubber so that these
devices can specified for lower particle loadings to
reduce capital and operating costs.

requirement.

Ability to collect gases, as well as
“sticky” particulates.

Ability to handle high-temperature,
high-humidity gas streams

Low capital cost (if wastewater
treatment system is not required)
High collection efficiency of fine
particulates (95-99%).

Relatively small space

requirements

Low capital cost.

Relative simplicity and few
maintenance problems.,
Relatively low operating pressure
drop.

Temperature and pressure
limitations imposed anly by the
materials of construction used
Dry coliection and disposal.

treatment problem.
Corrosion problems (more severe
than with dry systems).

Potentially objectionable steam
plume opacity or droplet entrainment

Potentially high pressure drop.

Potential problem of solid buildup at
the wet-dry interface

Relatively high maintenance costs

Relatively low overall particulate
collection efficiencies especially for
particulate sizes below 10 micron
(PM10).

Inability to handle sticky materials.

Hagler Bailly Pakistan Analysis of Alternatives
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8.5 Transport Route
There are two transport routes from Karachi to the Project site shown in Exhibit 8.3.

The shorter of the routes is 366 km long and passes through the following towns:

National Highway N-5 Provincial Highway | Provincial Road | Provincial Road [ Provincial Road
75 km 105 km 114 km 44 km 28 km

Two lane Two lane Two/One lane Two/One lane Two/One lane
7.3 m wide 6.1-6.7 m wide 4-6 m wide 4-6 m wide 4-6 m wide

2. The alternate route is 425 km long and passes through the following towns:

Hyderabad
(via M-9)

The first route is selected as the alternate route is 22% or 59 km longer.

Hagler Bailly Pakistan Analysis of Alternatives
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9. Conclusion

The proposed Project entails the construction of a 330 MW coal power plant utilizing
circulating fluidized bed (CFB) boiler technology with sub-critical steam parameters.

The findings of the study indicate that the Project will have positive impacts on the
socioeconomic environment through increased electricity generation, direct and in-direct
employment generation; and, increased business opportunities.

Major potential impacts of the Project are associated with air quality and changes to the
socioeconomic environment. However, if the field activities, including the
mmplementation of all mitigation measures and monitoring requirements as outlined in the
Environmental Management Plan (Chapter 7), are carried out as described in this report,
the anticipated impact of the Project on the area’s natural and socioeconomic
environment will be well within acceptable limits. The project will also comply with all
the statutory requirements and standards listed in Chapter 2 of this report.

A cumulative impact assessment of expected projects near the Project area is also
presented. Cumulative impacts should be addressed collectively by all developers in the
area.
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