NARA HYDROPOLWER (PUT) LTD.

1* Floor, Block 3, Hockey Club of Pakistan Stadium, Liaquat Barracks, Karachi.
1 Tel # +92-21-111666447 Fax # +92-213-5680533

Ref No: NHPL/GMP/1902

The Registrar

National Electric Power Regulatory Authority (NEPRA)
2" Floor, OPF Building, G-5/2 ISLAMABAD.
February 19, 2018

APPLICATION FOR A GENERATION LICENSE

Dear Sir,

I, Gul Hassan Bhutto General Manager Engineering & Operations of the Nara Hydro Power (Pvt.)
Limited, being the duly authorized representative of Nara Hydro Power (Pvt.) Limited by virtue of
Board of Directors Resolution dated February 12, 2018, hereby apply to the National Electric Power
Regulatory Authority for the grant of a Generation License to the Nara Hydro Power (Pvt.) Limited.
pursuant to section Schedule I Regulation 3(1) of the Regulation of Generation, Transmission and
Distribution of Electric Power Act, 1997.

1 certify that the documents-in-support attached with this application are prepared and submitted in
conformity with the provisions of the National Electric Power Regulatory Authority Licensing
(Application and Modification Procedure) Regulations, 1999, and undertake to abide by the terms and
provisions of the above-said regulations. | further undertake and confirm that the information provided
in the attached documents-in-support is true and correct to the best of my knowledge and belief.

A Pay order No: 00030037 February 19, 2018 for PKR. 229,392/- drawn on Summit Bank Limited. being
the non-refundable license application fee calculated in accordance with Schedule I to the National
Electrlc Power Regulatory Authority Licensing (Application and Modification Procedure)
s, 1999, is also attached herewith.

Thapks & ind Regards,

GM Engin¢ering & Operations
For Nara Hydro Power (Pvt.) Limited

Enclosed:
1. Three Copies of Generation License Application including all documents as per aimnexires.

Cec to:
1. Group Chief Operating Officer Nara Hydro Power (Pvt.) Lid
2. Master File
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CERTIFICATE OF INCORPORATION

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

Corporate Universal Identification No. 0093012

| hereby certify that NARA HEYDROPOWER (PVT.) LIMITED is this

day incorporated under the Companies Ordinance, 1984 (XLVII of 1984) and that

the company is limited by shares.

Given under my hand at Karachi this Sixteeath day of April, Two

Thousand and Fifteen.

Incorporation fee Rs. 7000/= only

(Sid n'ey Custodio Pereira)
Joint Registrar of Companies
Karachi
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THE COMPANIES ORDINANCE, 1984

A PIRVATE COMPANY LIMITED BY SHARES

MEMORANDUM

AND

ARTICLES OF ASSOCIATION

OF

NARA HYDROPOWER (PRIVATE) LIMITED



THE COMPANIES ORDINANCE, 1984
(XL VII OF 1984)
A PRIVATE COMPANY LIMITED BY SHARES
MEMORANDUM OF ASSOCIATION

OF

NARA HYDROPOWER (PRIVATE) LIMITED

NAME

The name of the Company is “NARA HYDROPOWER (PRIVATE) LIMITED”.

REGISTERED OFFICE

. The Registered Office of the Company will be situated the province of Sindh.

OBJECTS

HI. The Sole Objects for which the company is established is as under:

1. To set up, establish, operate, manage, generate and run Power Generation
Plants, from different means and sources and to generate and supply
electricity to all concerns.

In order to carryout and fulfill the above object, the Company shall be

authorized:

a.

To generate, produce, manufacture, store, sell, export to supply
electricity to all concerns, by whatever means including hydral,
electricity generation by hydropower and production of electrical power
through the use of the gravitational force of falling of flowing water,
wind-mill, thermal, gas, and solar for industrial, commercial and
residential use through distribution network and to construct, install,
operate and maintain thereon power house, civil and mechanical works
and structures, hydro, grid stations, transmission towers, power lines,
building, workshops and other facilities as may time to time be
necessary for the attainment of the object of the company.
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To construct, lay-down, establish, fix, and carry out all necessary
hydral power stations, Power station, cables, wires, lines,
accumulators, and works and to generate accumulate, distribute and
supply electricity to cities, towns, streets, docks, markets, theaters,
industrial zones, sites, areas and parks, buildings and places public
and private.

To carry, on and undertake all hydral power, civil, electrical and
mechanical works related to the aforementioned business, and to
generate, accumulate, distribute and such by electricity for the
purposes of light, heat, motive power and for all other purposes for
which electrical energy can be employed, and to deal in all
apparatuses and things required for or cable of being used in
connection with the generation with the distribution, supply,
accumulation and employment of electricity.

To manufacture, process, buy, sell, exchange, alter improve, otherwise
deal in all kinds of hydral power plants, electrical plants, machinery,
equipments, appliance, energy saving devices, and products, gadgets,
components and parts including specialized equipments for the
purposes of the business for the Company, and to manufacture, import,
export, sell, buy, and deal in all accessories, articles, apparatus,
equipment and goods, which may seem calculated to promote or to be
capable of being used in connection with the use of electric power

supply.

To enter into, make and perform contracts and arrangements of every
kind and description with the Central, Provincial government, City
Government, or Local Authority or person that may be conducive to
the Company’s Object and to obtain from any Government Authority,
firm or person any rights, privileges, contracts, concessions,
exemptions, permissions approvals and grants which the company
may think desirable, and to obtain and carry out, exercise and comply
with any arrangements, rights, privileges, contracts and concession
and dispose of the same or turn into account the same.

To purchase, take on lease or in exchange, or otherwise acquire any
lands and buildings in Pakistan or elsewhere, and any estates or
interest therein and any rights connected with any such lands and
buildings, and to buy, sell, lease, mortgage any such lands, buildings,
estates, interests and rights therein, to enter into such arrangements,
collaborations, joint ventures or else with local and/or foreign
companies for acquiring, undertaking building, and development of
power projects in Pakistan and elsewhere.

To manage, improve, develop, buy, sell, exchange, mortgage, charge,
hypothecate, pledge, assign, transfer or otherwise deal with all or any
part of the property and assets, whether movable or immovable,

tangible or intangible, and any right, title and interest of the Company.
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To carry on any other business, which may deemed to the company
capable of being conveniently carried with the above or calculated
directly or indirectly to enhance the value or render profitable any of the

company’s properties or rights, but the company shall not do any
unlawful act or business.

To sell or dispose off machinery, plants, equipment, materials and all
articles and things belong to the company and also all the products
thereof either for immediate or future delivery upon such terms and
conditions as may be deem expedient.

To acquire technical knowledge, know how, process, recipes formulas,
engineering and manufacturing data, to appoint consultants and
advisers for advice on managerial, financial and technical problems of
the company.

To apply for purchase or otherwise acquire and protect and renew in
any part of the world any patents, patent rights, trade marks, designs,
licenses, concessions and the like conferring any exclusive or limited
right to their use, or any secret or other information as to any invention
which may seem capable of being used for any of the purposes of the
company, or the acquisition of which may seem calculated directly or
indirectly to benefit the company, and to use, exercise, develop, or
grant license in respect of or otherwise turn to account the property,
rights or information so acquired and to expand money in
experimenting upon, testing or improving any such patents, inventions
or rights.

To purchase, or otherwise acquire, and invest in shares, scrip, stocks,
debentures, certificates, bonds or other financial instruments, of any
entity, whether listed or non-listed, and public or private, and to receive
dividends, profits or mark-up, and/or to sell and dispose of the same as
deem fit.

To takeover, acquire, amalgamate and merge with any other company
or spin-off its division, and to sign, execute, arrangement, schemes,
and contracts relating to such arrangements, as deem expedient or
necessary in achieving these objects.

To enter into partnership or into arrangement for sharing profits,
cooperation, joint venture, reciprocal concessions with local domestic
and/or international foreign companies, for expansion of business, and
trade or otherwise with any persons, firms or company, to carry on any
business or transaction which the company is authorized to carry on.

To employ professionals, and other persons well conversant with
relevant knowledge, experience and skills, and having alt technical
expertise as may be deemed necessary or proper for the efficient
handing and carrying on the business of the company.



In the event of winding-up, to distribute any of the properties of the
company amongst the members in species or kind but it manner that
no distributing amounting to a reducing of capital be made except with
the sanction (if any) for the time required by law.

To adopt such means of making known the articles, goods and
products of the company as may seem expedients, and in particulars
by advertising in the media, through books, journals, press, films,
projectors and cinema houses, television, radio and through circulars,
publication of books and periodicals.

To grant donations, make contributions and give financial assistance to
charitable and other societies, association, clubs, schools, colleges and
universities and other institutions as may be deemed proper.

To open and maintain offices, branches, commercials centers, depots,
show rooms, offices, go-downs and to appoint agents, sub-agents,
attorneys, representatives, distributors and to establish and run trading
and distributorship agencies, factories, laboratories, testing centers,
technical institutions on such terms and conditions as may be deemed
reasonable and proper.

To sell or dispose of or transfer the business, property, whether
movable or immovable, undertaking of the company or any part thereof
for such consideration as the company may think fit.

To open account, overdraft accounts and cash credit with or without
security, to keep fixed and other deposits with any banks accept/
discount, executes, sign, issue and deal in cheques, bills of exchange,
drafts, promissory notes, bill of landing, debentures, bonds, warrants,
debenture coupons and other negotiable instruments in connection
with the business of this company.

To borrow money in Pakistan as well as in foreign currencies at any time
and from time to time for the purpose of the company with or without
securities and to avail third party guarantees and collateral, upon such
terms as the directors may deem expedients, to take advances from or by
cash credit or current or overdraft accounts with any bank, financial
institutions, society, company or organizations, including the directors of
the company and/or mortgage, hypothecation, charges, pledge or by the
issue of debenture charged upon or any of the company's properties (both
present and future) or by such other means as the Directors may in their
absolute discretion deem fit.

. Todo such other things as are incidental or conductive in the opinion of

the board of Directors to the attainment of the above objects or any of
them.

To pay all or any costs, charges and expenses preliminary and
incidental to the promotion, formation, establishment and registration,
of the company.



y. To create charge on all or any of the moveable and immoveable
properties/assets both present and future of the company by way of
mortgage, pledge, hypothecation, lien, assignment, fixed/floating
charges, guarantee, LC, or any other form of security in favor of any
person including a banking company and/or financial institution in
respect of any finance facility whether fund based or non-fund based
allowed to it/the company or its associated companies, group
concerns, subsidiaries and/or companies under common directorship
and/or under common membership and/or to any company,
association, firm or person and/or any other third person and to
undertake and/or stand as surety, indemnifier, guarantor for
performance of its/company’s own obligations or the obligations of its
associated companies, group concerns, subsidiaries and/or companies
under common directorship and/or under common membership and/or
of any company association, firm or person and/or any other third
person.

It is hereby undertaking that the company shall not engage in banking, finance,
leasing or the business of any investment company, or housing finance company, or
insurance company or in any other unlawful business and that nothing in the object
clauses shall be construed to entitle it to engage in such business. The company
shall not launch multi-level marketing & prize schemes.

It is further declared that the company shall not do any kind of pyramid scheme,
brokerage & lottery business or such other business through which money from the
public can be collected and interest of the public at large is jeopardize.

Notwithstanding anything stated in any object clause, the company shall obtain
such other approvals or license from competent authority as may be required under
any law for the time being in force, to undertake any such business.

SPECIAL CLAUSE: Notwithstanding anything stated in any object clause, the
Company shall obtain such other approval or license from the competent authority,
as may be required under any law for the time being in force, to undertake a
particular business.

LIABILITIES OF MEMBERS

V. The liability of members is limited.

CAPITAL
V. The Authorized Capital of the company is Rs.1,000,000/= (Rupees One
Million Only) divided into 10,000 (Ten Thousand) Ordinary Shares of Rs.100/-
Rupees Hundred) each, with power to increase or reduce capital of the
~ company, and from time to time consolidate, such divided of otherwise
-~ reorganize the share capital of the company and to issue shares of various
classes, and in such denominations with such special rights, privileges and
conditions in accordance with the Companies Ordinance, 1984 and its
statutory amendments, alternations and modifications for the time being in
force and regulations of the Company and to vary, modify or abrogate such

rights .
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We the several persons, whose names, address and description are hereunder
subscribed, are desirous of being formed into a company in pursuance of this
Memorandum of Association, and we respectively agree to take the number of
shares in the capital of the Company set opposite our respective names:

Name Father's/ | Nationalit | Occupatio | Residential | Number Signatur
and Husban |y n Address of hares|e
Surname | din With taken by
Present | Name former each
& Former | full Nationalit subscribe
in full r
Khawaja Pakistan Business 12 20
Nimr Runnymede | (Twenty
Majid Khawaja Clifton, | only)
Anver Karachi
CNIC # | Majid
42000-
1246900
5
Noor Pakistan | Business 12 20
Nimr Runnymede | (Twenty
Majid Khawaja , Clifton, | only)
Nimr Karachi
CNIC # | Majid
42301-
7724218
-6
TOTAL 40
(Forty only)

Dated this 10 April, 2015'

Witness to the above signatures:

NIFT (PVT) LTD
5™ I'loor, AWT Tower,
1.1 Chundrigar Road,

Karachi.

Lomgitay 10




THE COMPANIES ORDINANCE, 1984
COMPANY LIMITED BY SHARES
ARTICLES OF ASSOCIATION

OF

NARA HYDROPOWER (PRIVATE) LIMITED
PRELIMINARY

Table "A-" excluded

The regulations contained in Table "A" in the First Schedule to the Companies
Ordinance, 1984, shall not apply to the company except in so far as they are repeated
or contained in these Articles.

Interpretation

The chapter headings shall not affect the construction hereol, and in these Articles
unless there is something in the subject or context inconsistent therewith.

Articles
"The Articles" mean the Articles of Association, as originally framed or as altered

from time to time or the Company acting at a meeting or pursuant to unanimous
written consent.

Books and Papers etc

"Baok and Paper", "Book or Paper”, or "Books of Account" includes accounts, deeds,
vouchers, registers, writings and documents.

Company

"The Company" means NARA HYDROPOWER (PRIVATE) LIMITED

Chief Executive

“The Chief Executive”" means the Chief Executive appointed [rom time to time by the
company pursuant to these Articles.

Directors

"The Directors" mean the directors of the Company appointed from time to time
pursuant to these Articles.

Debenture
"Debenture" includes stock, bonds, term finance certificate and any other security

other than the shares of the company whether constituting a charge on the assets of
the company or not.



Documents
"Documents"” include summon, notice, requisition, order, other legal process, vouch-
ers and register.
Dividend

"Dividend" means the distribution of profits of the company to its members, and
includes bonus.

Holding Company

"Holding Company" shall have the meaning assigned to it by section 3.

Member

"Member" means a member of the company within the meaning of the provision of
Section 2(1) (21).

Month
"Month" means as calendar month according to the English calendar.

Ordinance

“Ihe Ordinance" means the Companies Ordinance, 1984 as amended and any
amendment or re-enactment thereof for the time being in force.

Office
"Office" means the registered office of the Company.

Participatory Redeemable Capital

"Participatory redeemable capital” means such redeemable capital as is entitled to
participate in the profit and loss of the company.

Proxy
"Proxy" includes attorney duly constituted under a Power of Attorney.

Investor

"Investor" means a corporation, a company incorporated under the Ordinance,
financial institution, Federal Government, Provincial Governiment or such other body
which holds shares in the company.

Register

"The Register" means the register of members to be kept pursuant to Section 147 of
the Ordinance.

Redeemable Capital

"Redeemable capital" has the meaning assigned to it by section 2(1)(30A).
Share

"Share" means share in the capital of the company.
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Secretary

"Secretary" means any individual appointed to perform the secretarial, administrative
or other duties ordinarily performed by the Secretary.

Section
"Section" means section of the Ordinance.
Security
"Security" has the meaning assigned to it by section 2(1) (34).
SEC.P
"S.E.C.P." means Securities and Exchange Commission of Pakistan.
Special Resolution
"Special resolution” has the meaning assigned to it by Section 2(1) (36).
Seal

"The Seal" means the common seal adopted by the company.

In Writing and Written

"In writing" and "Written" includes printings, lithography and in writing and other
modes of representing or reproducing words in a visible written form.

Word importing the singular number includes the plural number and vice versa.
Word importing the masculine gender only includes the feminine gender.
Words importing persons includes bodies corporate.

PRIVATE COMPANY

The Company is a private company within the meaning of Clause 28 of Section 2(1)
of the Companies Ordinance, 1984 and accordingly:

(a) No invitation shall be issued to the public to subscribe for any shares, de-
bentures or debenture stock of the Company.

(b) The number of the members of the Company (exclusive of persons in the
employment of the Company) shall be limited to fifty, provided that for the
purposes of this provision where two or more persons jointly hold one or
more shares in the Company they shall be treated as a single member, and

(c) The right to transfer shares in the company is restricted in the manner and to
the extent hereinafter appearing.
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Business

The business of the Company shall include all or any of the business objects
enumerated in the Memorandum of Association and can be commenced immediately
after the incorporation of the Company as the Directors may think fit, not with-
standing that part of the capital has been subscribed.

Place of Business

The business of the Company shall be carried at Karachi or at such place in the whole
of Pakistan or elsewhere as the Directors may deem proper or, advisable from time to
time.

CAPITAL

Capital

The anthorized Capital of the Company is Rs.1,000,000 (Rupees One Million) divided into 10,000 (Ten
Thousand Only) Ordinary Shares of Rs. 100/- each with powers to increase or reduce the capital, to
divide the shares in the capital for the time being into scveral classes and to attach to them rights,
privileges, conditions, and to vary. modify or abrogate any of such rights. privilcges, conditions, as are
required or permitted by the Companies Ordinance. 1984 and its statutory amendments, alterations and
modilications for the time being in force.

Increase of Capital

Where at any time the Board decides to increase the issued capital of the company by
issuing any further Alternation shares, then subject to any direction to the contrary that
may be given by the company in general meeting, such shares shall be offered to the
members in proportion to the existing shares held by each member, and such offers
shall be made by notice specifying the number of shares to which the member is
entitled and limiting a time within which the offet, if not accepted, will be deemed to
be declined and after the expiration of such time. or on receipt of an intimation from
the members to whom such notice is given that he declines to accept the shares
offered, the Board may dispose of the same in such manners as they think most
beneficial to the company. The notice shall be accompanied by the circular required
under section 86.

Shares at the Disposal of Directors

The shares shall be under the control of the Directors who may allot or otherwise
dispose of the same to such persons, firms or corporations, on such terms and
conditions and at such time as may be thought fit.

Allotment of Shares

The Shares in the capital of the Company may be issued or allotted in payment or
part-payment of any property, land, building, machinery, goodwill or goods supplied
or any services rendered or likely to be rendered to the Company in promotion and
establishment of the Company or conduct of its business anil any shares so allotted
may be issued as fully paid-up shares.

Consolidation or Sub-division of Shares

If 'and whenever as a result of an issue of new shares or any consolidation or sub-
division of shares any member becomes entitled to hold shares in fractions, the Board
shall not be required to issue such fractional shares and shall be entitled to sell whole
shares at a reasonable price and pay and distribute to and amongst the members



entitled to such fractional shares in due proportion with the net proceeds of the sale
thereof. For the purpose of giving effect to any such sale the Board may authorize any
person to transfer the shares sold, to the purchaser thereof, and the purchaser shall be
registered as the holder of the shares comprised in any such transfer and he shall not
be entitled to see the application of the purchase money nor shall his title to the shares
be affected by any irregularity or invalidity in the proceedings in reference to the sale.

Issue of Convertible Securities

The company may issue ordinary shares or grant option to convert into ordinary
shares the outstanding balance of any loans, advances or credit, as defined in the.
banking companies ordinance, 1962 (L VIl of 1962) or other non-interest bearing
securities and obligations in accordance with the provisions of section 87.

The company may issue to one or more schedule banks, financial institutions or such
other persons, as are specified for the purpose by the l'ederal Government by
notification in the official gazette, any investment in the nature of redeemable capital
in any or several form in accordance with the provisions of section 120.

Shares for Consideration Other than Cash

Subject to the provision of the Ordinance and these Articles, the Board may allot and
issue Shares i the capital of the company as payment for any property sold or
transferred, goods or machinery supplied, or for services rendered to the company in
the conduct of its business or affairs and any shares which may be so allotted may be
issted as fully paid up shares and if so issued, shall be deemed to be fully paid up
shares.

Any application or subscription signed by or on behalf of an applicant or Subscriber
for shares in the company, followed by an allotment of any shares therein, shatl be an
acceptance of shares, within the meaning of these Articles, and every person who thus
or otherwise accepts any shares and whose name is entered on the register shall for
the purpose of these Articles be a member.

The money (if any) which the Board shall on the allotment ol any shares being made
by it require or direct to be paid shall immediately on the insertion of the name of the
allottee in the register of members as the holder of such Shares, become a debt due to
and, recoverable by the company from the allottee thereof, and shall be paid by him
accordingly.

Right of ownership of Shares

Save as herein otherwise provided the company shall be entity to treat the person
whose name appears on the register of members as the holder of any shares as the
absolute owner thereof, and accordingly shall not (except as ordered by a court of
competent jurisdiction or as required that law) be bound to recognize any trust or
equity or benami, equitable, contingent or other claim to or interest in such shares, on
the part of any other person whether or not it shall have express or implied notice
thereof.

UNDERWRITING, COMMISSION AND BROKERAGE

Brokerage

The Company may at any time pay a commission to any person for subscribing or
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agreeing to subscribe (whether absolutely or conditionally), for any shares or
debentures or procuring or agreeing to procure, subscriptions. whether absolute or
conditional, for, any shares or debentures of the company, but so that the amount or
rate of commission shall not exceed the rate per cent of amount as may be fixed by
the S.E.C.P. The commission may be paid or satisfied in cash or in any shares or
debentures of the company. The company may also pay the usual brokerage not
exceeding one (1) per cent in respect of any subscription for shares or debentures.

CERTIFICATES

Members Entitled to Share Certificate

Every member shall be entitled without payment to one certificate for all the shares
registered in his name, or if the Board so approved (upon paying such fee as the
Board may from time to time determine), to several certificates, each for one or more
shares. Every certificate of shares shall specify the number and denoting numbers of
the shares in respect of which it is issued and the amount paid thereon, such
certificate shall be issued under seal and bear the signature of one Director and shall
be countersigned by the Secretary or by a second Director or by some other person
appointed for that purpose by the Board.

Renewal of Certificate

If any certificate is worn out, defaced or rendered useless. then upon production
thereof to the Board, it may order the same to be cancelled and may issue a new
certificate in lieu thereof and if any certificate is lost or destroyed, then on proof
thereof, to the satisfaction of the Board and on such indemmnity as the board deems
adequate being given, a new certificate therenf shall be given to the party entitled to
such lost or destroyed certificate.

The company shall, within ninety (90) days afier the allotment and within forty five
(45) days after the application for the registration of the transfer of any share,
complete and have ready for delivery the certificates for shares and unless sent by
post or delivered to the persons entitled thereto, within that period. shall give notice
of the fact to the shareholder immediately thereafier.

A duplicate of a certificate of shares, shall be issued within forty-five (45) days from
the date of application.

TRANSFER AND TRANSMISSION

Register of Transfer

The Company shall keep a book to be called the "Register of Transfer" and therein
shall be fairly and distinctly entered the particulars of any transfer and transmission of
any shares.

The instrument of transfer of any share shall be in writing in the usual common form
or in the following form or as near thereto as circumstances will admit:

NARA HYDROPOWER (PRIVATE) LIMITED




e being

National, in Consideration of the sum of Rs.
(Rupees o )
Paid to me by S/O
of  National Hereinafter called "The
Transferee") do hereby transfer to the Ordinary Share(s)

numbered in the undertaking called NARA HYDROPOWER (PRIVATE) LIMITED to
hold the same into the said Transferee, his (or her) executors, administrators and assigns
subject to the several conditions on which I held the same immediately hefore the execution
hereof, and 1, the Transferee, do hereby agree to take the said share(s) subject to the said
conditions aforesaid. As witness etc.

Condition for Transfer

The share shall be transferred subject to following restrictions:

(a) the shares shall in the first instance be offered to the existing shareholders.

(b) if the existing shareholders are not willing to accept the shares the Board
shall approved transfer of shares, subject to the consent of all existing

shareholders, to other persons.

(c) the shares shall be sold at a market value to be determined by the Auditors of
the company with other experts of the company; if necessary.

No Transfer to an Infant

No shares in any circumstances shall be transferred to an infant, an Infant insolvent or
person of unsound mind.

Closure of Transfer Books

The Board shall have power to close the register of transfer for such period or periods
of time not exceeding thirty days at a time and 45 days in a year.

Right of Nomination

A person may on acquiring interest in the company as a member, nomination
represented by shares, at any time after acquisition of such interest deposit with the
company a nomination conferring on one or more persons the right to acquire interest
in the shares specified therein in the event ol his death.

Transmission of Shares

In the case of death of shareholders the survivor where the deceased was a joint
holder, and (subject as hereinafter provided), where the deceased was a sole or only
surviving holder, the execution or administrators of the deceased holding a grant of
probate or letters of administration effective in Pakistan, shall be the only persons
recognized by the company as having any title to the shares, but nothing herein
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contained shall release the estate of a deceased holder (whether sole or joint), form
any hLability (whether sole or joint), in respect of any share solely or jointly held by
him. In any case in which sucly a grant of probate or letters of administration to the
estate of a deceased sole or only surviving holder has not been obtained, the Board
may, but shall not be bound to, recognize the title of any person claiming to be
entitled to the deceased holder's shares on production by such claimant of a
succession certificate or such other evidence of title as the Board may deem
sufficient, and upon the claimant furnishing such indemnity, if any, as the Board may
require.

Right of persons becoming entitled to share

Any person becoming entitled to a share in consequence of the death or insolvency of
a member shall, upon such evidence being produced as may from time to time be
required by the Board, have the right either to be registered as member in respect of
the share or instead of being registered himsclf, to make such transfer of the share as
the deceased or insolvent person could have made but the Board shall, in either cases
have the Same right to decline registration as they would have had in the case of a
transfer of the share by the deceased or insolvent person the death or insolvency.

A person becoming entitled to a share by reason at the death or insolvency of the
holder shall subject to Article 28 above, be entitled to the same dividends and other
advantages to which he would be entitled i he was the registcred holder of the share,
except that he shall not before being register as a member in respect of the share, be
entitfed in respect of it to exercise any rights conferred by membership in relation to
meeting of the company.

The company shall incur no liability whatsoever in consequence of its registering or
giving effect to any transfer of shares made or purporting to be made by any apparent
legal owner thereof (as shown or appearing in the register) to the prejudice of persons
having or claiming any equitable right, title or interest to or in the same shares,
notwithstanding that the company may have had notice of such equitable right, title or
interest or notice prohibiting registration of such transfer, and the company shall not
be bound or required to regard or attend or give effect to any notice which may be
given to it of any equitable right, title or interest, or be under any liability whatsoever
for refusing or neglecting so to do, but the company shall nevertheless be at liberty to
regard and attend any such notice and give affect thereto, if the Board shall so thinks
fit.

ALTERATION OF CAPITAL

Increase of Capital

The company may by a Resolution increase its Authorized Share Capital comprising
of any class and denomination.

Lxcept and so far as otherwise provided by the conditions of issued or by these
Articles, any capital raised by the creation of new shares shall be considered part of
the Authorized Capital and shall be subject to the provisions herein contained with
reference to transfer and transmission, voting and otherwise.

Reduction of Share Capital

The company may by special resolution reduce its share capital in any manner and
with and subject to any incident authorized and consent required by law.
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The company may in general meeting by Resolution alter the conditions of its
memorandum as follows:

Consolidation and Division of Share

(a) Consolidate and divide all or any of its share capital into shares of larger
amount than its existing shares;

(b) Sub-divide shares or any of them into shares of smaller amounts than
originally fixed by the memorandum and subject nevertheless to the
provisions of the Ordinance in that behalf;

(©) Cancel shares whicly at the date of such General Meeting have not been taken
or agreed to be taken by any person, and diminish the amount of its share

capital by the amount of the shares so canceled.

Variation of Rights

The variation in the right of shareholders shall be made in the manner provided by
Section 108.

BORROWING POWERS
Powers to Borrow

The Directors may from time to time at their discretion borrow or secure the payment
of any sum or sums of money for the purposes of the Company from any persons
firms or companies, banks, or investment corporation, government or semi-govern-
ment institutions or any other source whatsoever (expressly including any member of
the Company) and may themselves but to the Company any such sum or sums on
security or otherwise.

Condition on which money may be borrowed

The Company may create charge on all or any of the moveable and immoveable
properties/assets both present and future of the company by way of mortgage, pledge,
hypothecation, lien, assignment, fixed/floating charges, guarantee, LC, or any other
form of security in favor of any person including a banking company and/or financial
institution in respect of any finance facility whether fund based or non-fund based
allowed to it/the company or its associated companies, group concerns, subsidiaries
and/or companies under common directarship and/or under common membership
and/or to any company, association, firm or person and/or any other third person and
to undertake and/or stand as surety, indemmifier, guarantor for performance of
its/company’s own obligations or the obligations of its associated companies, group
concerns, subsidiaries and/or companies under common directorship and/or under
common membership and/or of any company association, firm or person and/or any
other third person.

The Directors may borrow or secure the payment of such sum or sums of money in
such manner and upon such terms and conditions in all respect as they think fit, either
by creation of any mortgage, hypothecation as charge on the whole or any part of the
property of the Company and in particular by the issue of the debentures or
debenture-stock of the Company charged upon the whole or any part of the property
of the Company both present and future.
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Assignment of Securities

The debenture, debenture-stock or other securities may be made assignable free from
any equities between the company and the person to whom the same may be issued. ,

Issue at Discount etc.

Any bonds, dehentures or other securities may be issued at a discount, premium or
otherwise and with any special privileges as to redemption, surrender, drawings,
Convertibility into shares, attending and voting at general Meeting of that company,
appointment of Directors and otherwise, provided that debentures with the right to
vole or be converted into shares shall not be issued without the consent of the
company in General Meeting.

Liability for payinent of sum due from the Company

If the Directors or any of them or any other person shall become personally liable for
the payment of any sum primarily due from the company, the Board may execute or
cause to be executed any mortgage, charge or security over or aflecting the whole or
any part of the assets of the company by way of indemnity to secure the Directors or
persons so becoming liable as aforesaid from any loss in respect of such liability.

GENERAL MEETING

General Meeting

An Annual General Meeting shall be held within eighteen months from the date of
incorporation of the Company, and thereafter once at least in every calendar year
within a period of four months following the close of its financial year. Every Annual
General Meeting shall be called during business hours on a day that is not Public
holiday and shall be held either at the Registered Office of the Company or at some
other place within the City, town or village in which Registered Office of the
Company is situated and the notice calling the meeting shall specify it as the Annual
General Meeting.

Extra-ordinary General Meeting

The Board may call an Extraordinary General Meeting whenever it shall think fit. An
Exiraordinary General Meeting may alsa be convened on the requisition of the
members in accordance with the provision of Section 159.

Notice of Meeting

At least twenty-one days notice specifying the place, the day and the hour of the
general meeting and in case of special business, the general nature of such business,
shall be given to the members in the manner hereinafter mentioned, or in such other
manner as may be prescribed by the Company in General Meeting but accidental
omission to give such notice to or non-receipt of such notice by any member shall not
invalidate the proceeding of the General Meeting, subject to the provisions of the
Ordinance. The Directors may whenever they think fit, and shall on requisition in
accordance with the ordinance proceed to convene of Extraordinary General Meeting.
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uorum

No business shall be transacted at any General Meeting unless a quorum of members
is present, two members present, in person who represent twenty-five percent of the
total voting power of the company either of their own account or as proxies shall be a
quorum for a General Meeting.

Quorum for Adjourn Meeting

If within half an hour of the time appointed for the holding of a general meeting a
quorum be to present, the meeting if convened on the requisition of shareholders,
shall be dissolved and in every other case shall stand adjoumned to the same day in the
next week, at time and place as was appointed for holding the general meeting and if
as such adjourned meeting the quorum is not present within fifteen minutes from the
time appointed for holding the meeting the members present being not less two shali
be a quorum.

PROCEEDINGS AT GENERAL MEETINGS

Chatrman to Preside

The Chairman of the Board of Directors shall preside at every general meeting but if
at any meeting he may not be present within 15 minutes after the time appointed for
holding the same or is unwilling to preside, members present shall choose some
Director or if no Director be present or il the Directors present decline to take chair,
the members shall choose some member to be the Chairman of the meeting.

Power of Chairman to Adjourn

The Chairman with the consent of the meeting may adjourn any meeting from time to
time and from place to place, but no business shall be transacted at any adjourned
meeting other than business which might have been transacted at the meeting from
which the adjournment took place. The resolution at an adjourned meeting shall for
all purposes, be treated as having been passed on the date on which it was in fact
passed and shall not he deemed to have been passed on any earlier dates.

Carrying of Resolution

At any General Meeting a resolution put to the vote of the Meeting shall be decided
on a show of hands unless poll is (before or on the declaration of the result of the
show of hands) demanded by one Member having right to vote on the resolution and
present in person or by proxy, if not more than seven members are personally present,
and by two such members present in person or by proxy if more than seven such
members are personally present or by the Chairman of the Meeting or any member or
members present or by proxy and holding or representing not less than one - tenth of
the issued capital carrying voting rights, and unless a poll is so demanded, as
declaration by the chairman then a resolution has been carried or carried unanimously
or by a particular majority or lost, and an entry to that effect in the books of the
proceedings of the company, shall be conclusive evidence of the fact without further
proof of the number or proportion of the votes recorded in favour of or against such
resolution.
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Demand for Poll

I a poll is demanded as aforesaid it shall be taken in such manner as the Chairman of
the meeting directs, and either at once or afler an interval or adjournment, and the
results of the poll shall be deemed to be the resolution of the meeting at which the
poll was demanded. The demand for a poll may be withdrawn at anytime by the
person or persons who made the demand.

Time for taking poll

Any poll duly demanded on the election of a Chairman of a Meeting or on any
question of adjournment shall be taken forthwith and without adjournment and a poll
demanded on any other question shall be taken at such time, not more than fourteen
days from the day on which it was demanded, as the chairman of the meeting may
direct.

Business may proceed not withstanding demand ol poll

The demand for a poll shall not prevent the continuation of meeting for the
{ransaction of any business other than the question on which the poll was demanded.

Minutes

Minutes shall be made in book provided for the purpose of all resolutions and
proceedings at General Meetings, and such minutes if signed by any person pur-
porting to have been the Chairman of the Meeting to which it relates or by the
Chairman of the Board shall be receivable as cvidence of the facts therein stated
without further proof.

Minutes B ook

The books containing minutes of proceedings of General Meetings of the company
shall be kept at the registered office of the company and shall during business hours
(subject to reasonable restrictions as the Board may from time to time impose but so
that not less than two hours each day is allowed for inspection) be open to the
inspection of any member without charge.

VOTES OF MEMBERS
Votes

Upon a show of hands every member entitled to vote and present in person or by
proxy shall have one vote, and upon a poll every member entitled to vote and present
in person or by proxy shall have one vote for every share conferring voting rights as
aforesaid held by him.

Right to Vote

Any person entitled under the Transmission Clause to Transfer any shares may vote
at any General Meeting in respect thereof as if he was the registered holder of such
shares, provided that at least 48 hours belfore the time of holding the meeting or
adjourned meeting as the case nay be at which he proposes to vote he shall satisfy the
Directors of his right to transfer such shares unless the Director shalf have previously
admitted his right to vote at such meeting in respect thereof.
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Appointment of Proxy

No person shall be appointed a proxy who is not a member of the company and
qualified to vote, save that a corporation or a company being a member of the
company may appoint as proxy or as ils representative any person though not a
member of the company, and the person so appointed shall he entitled to exercise the
same powers on behalf of the corporation which he represents, as that corporation
could exercise if it were an individual member of the company. Any such
appointment shall be authorized by a resolution of Directors of that company or
corporation.

Proxy in Writing

Every proxy shall be appointed in writing under the hand of the appointer or by an
agent duly authorized under a power of Attorney or if such appointer is a company or
corporation under the common seal of the company or corporation or the hand of its
Attorney who may be the appointer.

Irrevocable Proxy

Any proxy declared expressly on its face to be irrevocable shall not be revoked or be
deemed revoked by the member giving such proxy whether by attendant at any
General Meeting held during the period of such proxy or by any other action on his
part whatsoever, or otherwise during the term of such proxy ii such proxy is furnished
to and filed with the records of the company, and the company shall be bound to
recognize and give effect to such proxy in accardance with the terms thereof.

Validity of Proxy

No person shall act as proxy unless the instrument of his appointment and the Power
of Attorney, if any, under which it is signed shall be deposited as the office of the
company at least forty eight hours before the time for holding the meeting at which he
proposes to vote.

Form of Proxy

An instrument of proxy may be in the fotlowing form, or in any other form which the
Directors, shall approve or in the form contained in Table "A" of the First Schedule of
the Ordinance.

NARA HYDROPOWER (PRIVATE) LIMITED
"1 of
in the district  of being a member of
hereby appoint
as my proxy to vole for me and on my behalf at the

Ordinary/Extraordinary (as the case may be) General Meeting of the Company to be
held on the day of
and at any adjournment thereof."

Validity of Vote

A vate given in accordance with the terms of an instrument of proxy shall be valid
notwithstanding the previous death of the principal or revocation ot the proxy or of
any power of attorney under which such proxy was signed provided that no
intimation in writing of the death or revocation shall have been received at the office
before the meeting.
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No objection shall be made to the validity of any vote except at the meeting or at the
poll at which such vote shall be tendered and every vote whether given personally or
by proxy not disallowed at such meeting or polt shall be deemed valid for all
purposes of such meeting or poll.

If question is raised, the Chairman of the Meeting shall decide on the validity of every
vote tendered at such meeting in accordance with these Articles.

DIRECTORS

Number of Directors

(a) There shall be not less than two Directors of the company. The Directors
shall fix the number of elected Directors of the company not later than thirty
five (35) days before the convening of the General Meeting at which directors
are to be elected, and the number so fixed shall not be changed except with
the prior approval of the General Meeting of the Company.

(b) The following shall be the first directors of the Company.
I. Khawaja Nimr Majid

2. Mrs. Noor Nimr Majid

Term of Directors

The first Directors shall hold office until the election of in the FFirst Annual General
Meeting. The Directors elected shall hold office for a period of three years unless he
earlier resigns, becomes disqualified or otherwise ceases to hold office. The Director
so retiring shall continue to perform his function until his successor is elected.

Delegation ol Power

‘The Directors may delegate either powers to committees consisting of such member
or members as they think fit.

Any committee so formed shall in the exercise of the powers so delegated confirm to
any regulations that may be imposed on them by the directors.

Remuneration of Directors

Until otherwise determined by the company in General Meeting, each Director shall
be entitled to be paid as remuneration for his services a fee at the rate of Rs. 2500/=
per meeting.

Any director who serves on any committee or who devotes special attention to the
business of the company or who otherwise performs services which, in the opinion of
the Board are outside the scope of the ordinary duties of a director may be paid such
extra remuneration by way of salary or allowance as the company in General Meeting
may determine.
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Share Qualification of Director

A director shall be required to hold at least one qualification share subject to Section
187.

Nomination by Directors

The investor, shall have powers to nominate such number of directors in the Board of
Directors of the Company, as are proportionate to its holding in the paid up capital of
the company. The Directors so nominated shall not be subject to the provisions of
these Articles and Ordinance relating to the eligibility for appointment, election,
retirement, removal, filling of casual vacancy and vacation of office etc.

POWERS AND DUTIES OF DIRECTORS

Management of Business

The control of the company shall be vested in the Board and the business of the
company shall be managed by the Board, which may pay all expenses incurred in
forming and registering the company, and may exercise all such powers of the
company as are not by Ordinance or by these Articles required to be exercised by the
company in General Meeting, subject nevertheless to the regulations of these Articles,
to the provisions of the Ordinance and such regulations (not inconsistent with the
aforesaid regulations or provisions), as may be prescribed by the company in General
Meeting but no regulation made by the company in General Meeting shall invalidate
any prior act of the board which have been valid if the regulation had not been made.

Power of Board

The Board may exercise all the powers ol the company to borrow money and to
mortgage or charge its undertaking, property and assets (both present and future), and
to issue debentures and other securities whether out right or as collateral security for
any debt, liability or obligation of the company, or of any third party.

Books to keep

The Board shall cause minutes to be made in books provided for the purpose;

(a) of the name of Director present at each meeting of the Board and of any
Committee of Directors;

(b) of all resolutions and proceedings at all meetings of the company and of the
Board and of committee of Directors.

Any such minutes of any meeting of Board or of a Committee of Directors or of the
company, if signed or purporting to be signed by the Chairman of such meeting, or of
the next succeeding meeting, shall be receivable as evidence of the matters stated in
such minutes. The books containing minutes of General Meeting shall be kept at the
registered office of company and shall be open to inspection as required by Section
173.

Payment of Retirement Benefits

The Board may pay and agree to pay pension or other retirement, superannuatjon,
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death or disability benefits or allowances to any person in respect of any Director or
former Director who may hold or may have held any executive office or employment
under the company, or any subsidiary company of the company, or its holding
company (if any), and for the purpose of providing any such pensions or other
benefits or allowances, may contribute to any scheme or fund and may make
payments towards insurance or trusts in respect of such persons.

CHIEF EXECUTIVE

Appointment of Chief Executive

The Directors as from a date not later than the fifteenth day after the date of its
incorporation, appoint any individual to be the Chief Executive of the company. The
Chief Executive shall be deemed to be its Director and be entitled 1o all the rights and
privileges and subject to all the liabilities of that office.

Chief Executive to hold office till I'irst Annual General Meeling

The Chief Executive shall, unless he earlier resigns or otherwise ceases to hold office,
hold up to the First Annual General Meeting or, if a shorter period is fixed by the
Directors at the time of his appointment, for such period.

Eligibility for Appointment

No person who is ineligible to become a director of the company shall he appointed
or continue as the Chief Executive.

Term of office of Subsequent Chief Executive

Within fourteen days from the date of election of Directors or the office of the Chief
Exccutive falling vacant, as the case may be the Directors shall appoint any person,
including an elected Director, to be the Chief Executive, but such appointment shall
not be for a period exceeding three years from the date of appointment.

Eligibility of Re-appointment

On the expiry of his term of office under Article 78 & 79 the Chiefl Executive shall be
eligible for reappointment.

The Chief Executive retiring under Article 78 & 79 shall continue to perform his
functions until his successor is appointed unless non-appointment of his successor is

due 1o any fault on his part or his office is expressly terminated.

Removal of Chief Executive

The Directors by resolution passed by not less than three-fourths of the total number
of directors for the time being, or the company by a special resolution, may remove a
Chief Executive before the expiration of his term of office notwithstanding anything
contained in these articles or in any agrecment between the company and such Chief
Exccutive.

Remuneration of Chief Executive

The Chief Executive shall receive such remuneration (Whether by way of salary,
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commission, participation in profits, allowances perquisites, etc., or partly in one way
and partly in another) as the Board may fix.

Power of Chief Executive

The Director may entrust to and confer upon the Chief Executive of the power
exercisable by them upon such terms and conditions and with such restrictions as they
may think fit, and either collateral with or to the exclusion of their own powers, and
may from time to time revoke, withdraw, alter or vary all or any of such powers.

DISQUALIFICATION AND VACATION OF OFFICE OF DIRECTORS

Qualification of Directors

No person shall be appointed as a Director of the company if he is ineligible to be
appointed as Director under any of the provisions of the Ordinance or any other law
for the time being in force.

The office of a Director shall be vacated if*

Vacation of office of Directors

(a) he becomes ineligible to be appointed a director on anyone or more of the
grounds enumerated in clauses (a) to (h) of section 187:

Absent from Meeting

(b) he absents himself from three consecutive meetings of the Directors or from all
the meetings of the Directors for a continuous period of three months, whichever
is the longer, without leave of absence from the Directors:

(c) he or any firm of which he is a partner or any private company of which he is
a Director:

) without the sanction of the company in General Meeting excepts or
holds any office of profit under the Company other than that of Chief
Executive or a legal or technical adviser or a banker; or

(i) accepts a loan or guarantee from the Comipany in contravention of
Section 195.

(d) he suspends payment to or compounds with his creditors; or

(e) he resigns office by notice in writing addressed to the Company or to the
Directors; or

H he is removed from his office by the Company in General Meeting; or

@ he is convicted by a court in Pakistan of any offence and is sentenced in

respect thereof to imprisonment for not less than six months or is convicted

by a court in Pakistan of any offence involving moral turpitude; or

(h) he acts in contravention of section 214

The appointment of an Alternate Director under these Articles shall constitute leave
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of absence to the Director for whom such an alternate is appointed during such
Directors absence.

Directors Contract with the Company

Subject to the provisions of Section 214 of the Ordinance the Directors shall not be
disqualified from contracting with the company either as vendor purchaser or
otherwise nor shall any such contract or arrangement entered into by or on behalf of
the company with any company or partnership of or in which any director shall be a
member or so interested be liable to account the company for any profit realized by
any such contract or arrangement by reasons of such Director holding that office or of
the fiduciary relation thereby established but the nature of his interest must be
disclosed by him at the meeting of the Directors at which the contract or arrangement
is determined on if the interest then exists. or in any other case at the meeting of the
Directors after the acquisition of the interest. Provided nevertheless that no Directors
shall take part in the discussion of such contract or arrangement or Vote as a Director
in respect of any contract or arrangement in which he is so interested as aforesaid and
if he does so vote his vote shall not be counted but he shall be entitled to be present at
the meeting during the transaction of the business in refation to which he is precluded
from voting although he shall not be reckoned for the purpose of ascertaining whether
there is a quorum of directors present. This provision shall not apply to any contract
by or on behalf of the company to give to the Directors or any loss which they or any
of advanced or hy way of indemnity against any loss which they or any of them may
sufler by reason of becoming or being sureties for the company. A general notice that
any Director is a director or a member of any specified company, or is a member of
any specified firm and is to be regarded as interested in and subsequent transaction
with such firm or company shall, as rcgards any such transactions, be sufficient
disclosures under this Article, and after such general notice it shall not be necessary
to give any special notice relating to any particular transaction with such firm or
company. Any such general notice shall expire at the end of the financial year in
which it is given, but may be renewed for further period of one financial year in
which it would otherwise expire. No such general notice, and no renewal thereof,
shall be of effect unless it is given at the meeting of the Directors, or the Directors
concerned take reasonable step to ensure that it is brought up and read at the first
mecting of the Directors after it is given.

Register of Directors Contract

A register shall be kept by the Director in which shall be entered particulars of all
conlracts or arrangement to which Article 87 applies.

Loan to Directors
‘The Company shall not, directly or indirectly make any loan to, or give any guarantee
or provide any security in connection with a loan made by any other person to, or to

any other person by such persons as are specified in and to the extent permitted by
section 195.

ROTATION, ELECTION AND REMOVAL OF DIRECTORS

Election of Directors

Any person who seeks to contest an election to the office of Director shall, whether
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he is a retiring Director or otherwise, file, with the company, not later than fourteen
days before the date of the meeting at which election are to be held, a notice of his
intention to offer himself or election as Director. The notice shall be transmitted by
the company to the members not later than seven days before the date of the
meeting.

Manner of Election of Director

The Director shall be elected by the members of the company in General Meeting in
the following manner namely:

(a) a member shall have such number of votes as is equal to the product of the
number of voting shares held by him and the number of Directors to be
elected;

(b) a member may given all his votes to a single candidate or divide them

between more than one of the candidates in such manner as he may choose
and the candidate who gets the highest number of votes shall be declared
elected as Director and then the candidate who gets the next highest number
of votes shall be so declared and so on until the total number of Directors to
be elected.

Casual Yacancy

Any casual vacancy occurring among the Directors may be fill up by the Directors
and the person so appointed shall hold office for the remainder of the term of the
Director in whose place he is appointed.

Removal of Directors

A resolution for removing a Director elected in the manner pravided for in Article 91
or lor reducing the number of Directors shall not be deemed to have been passed if
the number of votes against it is equal to election of a Director at the immediately
preceding annual election of Director in the aforesaid manner.

PROCEEDINGS OF DIRECTORS

Meeting of Direclors

The directors may meet together for the dispatch of business, adjourn and otherwise
regulate meetings of the Board as they think fit. The Chairman or the Chief Executive
if any may at time and shall on the written requisition of two Directors at and time
summons a meeting of the Board. At least Ten clear days notice must he given to all
Directors to summon a meeting of the Board and such notice shall set forth the
purpose or purposes for which such meeting is Summoned. However with the consent
of all Directors entitled to receive notice of a meeting or to attend and vote at any
such meeting, a meeting of the Board may be convened by shorter notice than
specified in this Article.

Horum

A meeting of the board for the time being at which a quorum is present shall be
competent to exercise all or any of authorities, persons and discretions by or under
these Articles vested in or exercisable hy the Board generally. Two Directors
personally present shall constitute a quorum,
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Election of Chairman

The Chairman shall whenever present preside as Chairman at each meeting of the
Board but if at any meeting the Chairman is present and not willing to act or is absent
beyond ten minutes after the time fixed for holding the same, the Vice Chairman shal!
act as Chairman, in the absence of both the Chairman anal the Vice Chairman or in
the event of the unwillingness of both to act, the directors present shall within fifteen
minutes of the time fixed for the meeting choose one of their members to be
Chairman of such meeting.

When Act of Directors or Commiitee valid notwithstanding defective appointment etc

All acts done by meeting of the Board or of a Committee of Directors, or by any
person acting as a Director or Alternate Director shall, notwithstanding that it be
aflerwards discovered that there was some defect n the appointment of any such
Directors or persons acting as aforesaid, or that they or. any of them were
disqualified, be as valid as if every such Director or person had been duly appointed
and was qualified to act.

Resolution in Writing

A resolution in writing, except for the matter specified in section 196, signed by all
Directors present in Pakistan shall be effective as if such resolution had been passed
at a meeting of the Directors. Any director may waive notice of the time, place and
purpose of any meeting either before, at or after such meeting.

ALTERNATE DIRECTORS
Alternate Director

Any Director not permanently resident in Pakistan and any Director so resident but
intending to be absent there from for a period of not less than three months may
appoint any person acceptable to the Board to be an Alternate Director of the
Company to act for him. Every such appointment shall be in writing under the hand
of the Director making the appointment. An Alternate Director so appointed shall not
be entitled to appoint another Alternate Director, but shall otherwise be subject to the
provisions of these Articles with regard to Directors, except that he shall require no
share qualification. An Alternate Director shall be entitled to receive notices of all
meetings of the Board and to attend and vote as a director at any such meeting at
which the Director appointing him is not personally present, and generally to such
appointed an Alternate Director shall ipso facto cease to be as Alternate Director if
his appointer for any reason ceases to be a Director or if and when his appointer
returns to Pakistan, or removes the appointee from office by notice in writing under
the hand of the appointer.

DIVIDENDS AND RESERVES

Declaration of Dividend

The company in General Meeting may declare dividends. but no dividends shall
exceed the amount recommended by the Board.

Payment of Interim Dividend

The Board may from time to time pay to the members such interim dividend as
appear to be justified by the profits of the company.



104.

105.

106.

107.

108.

109.

No Dividend Except out of profit

No dividends shall be paid otherwise than out of profits of the year or of any other
undistributed profits from prior years or in contravention of section 235 and 248,

Subject to the right of any person entitled to shares with rights as to dividends the
profits distributed as dividends shall be distributed among the shareholders and all such
dividends shall be declared and paid according to the amounts paid on the shares. If any
shares are issued on term that it shall rank for dividend as from a particular date, such
share shall rank for dividend accordingly.

Creation of Reserve

The Board may. before recommending any dividend, set aside out of the profits of the
company such sums as they think proper reserve as a reserve or reserves, which shall, at
the discretion of the Board, be applicable lor meeting contingencies, or for equalizing
dividends, or for any other purpose to which the profits of the company may be
properly applied and pending such application may, at the like discretion, either be
employed in the business of the company or be invested in such investments subject to
the provisions of section 208, or any other provisions of the Ordinance (other than
shares of the company) as the Board may from time to time think fit.

Payment of Dividend to loint Holders

If several persons are registered as joint holders of ‘any share, anvone of them may give
effectual receipts for any dividends payable on the share.

Dividend shall bear no Interest

No dividend shall bear interest against the company.

Mode of payment of Dividend

(a) Any dividend may be paid by cheque or warrant sent through the registered post to
the registered address of the member or person entitled thereto, or in the case of
juint holders to anyone of such joint holders at his registered address or to such
person and at such address as the member or person entitled or such joint holders,
as the case may be direct. No dividend shall be paid by the company in respect of
any share therein except to the registercd holder or to his order or to his banker or
to a financial institution nominated by him for the purpose and the payment shall be
made within thirty (30) days of the declaration.

(b) Dividends unclaimed for one year may be invested or otherwise used by the Board
for the benefit of the company until claimed.

CAPITALIZATION

Capitalization of Reserves

Any General Meeting may, upon recommendation of the Board resolve that any
undivided profits of the company (including profits carried and standing to the credit
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of any reserve or reserves or other Special accounts or representing premiums
received on the issue of shares and standing to the credit of the share premium
account), not required for paying the Dividends on any shares issued be capitalized.
Such capitalized undivided profits shall be distributed amongst such of the share-
holders as would be entitled thereto as capital. All or any part of such capitalized
fund may be applied on behalf of such shareholders for payment in full or in part
either at par or at such premium as the resolution may provide, for any unissued
share or debentures of the company which shall be distributed accordingly, or for
outwards payment of uncalled liability on any issued debentures and that such
distribution or payment shall be accepted by such shareholders in full satisfaction of
their interest in the said capitalized sum.

ACCOUNTS
Books of Account

The Board shall cause to be kept proper books of accounts as required under section
230.

Keeping of Books of Account

The baoks of account shall he kept at the registered office or at such other place  as
the Board shall think fit in accordance section 230.

Inspection of Books of Account

The Board shall from time to time determine whether and to what extent and at what
times and places and under what conditions or regulations the accounts and books of
the company or any of them shall be open to inspection of members and no member
shall have any right of inspecting any account or books or document of the company
excepl as conferred by Laws or authorized by the Board or by special resolution of the
company in General Meeting.

Laying Account before the Annual General Meeting

Within eighteen months of the incorporation of the company, and subsequently once in
every Calendar year, within a period of four months following the close of its financial
year and not more than fifteen months after the holding of its last preceding Annual
General Meeting. the Director shall lay belore the company in General Meeting a
balance sheet and profit and loss account, both made up in accordance with the
Ordinance. Every such balance sheet shall be accompanied by auditor's report and the
Director's report, in accordance with the provisions of the Ordinance in that behalf.

Dispatch of Accounts & Directors Report to Members

A copy of the report of the Directors and of the balance sheet (including every
document required by law to be annexed thereto) and of the profit and loss account
shall be sent to all members along with the notice convening the General Meeting
before which the same are required to be laid.

o
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AUDIT

Auditors

Auditors shall be appointed at each Annual General Meeting and their appointment,
qualification, removal, casual vacancy, powers and duties etc. shall be regulated in
accordance with sections 252 to 255.

The Auditors report shall be read before the company in general meeting and shall be
open 1o inspection by any member.

(a)

(b)

(a)

(d)

NOTICE

Dispatch of Notices to Members and Directors

A notice may be given by the company to any member either personally or by
sending it by post to him at his registered address or (if he has not registered
address in Pakistan), to the address, if any, within Pakistan supplied by him to
the company for the giving of notices to him.

Where a notice is sent by post, services of the notice shall deemed to be
effective by properly addressing, prepaying and posting a letter containing
the notice, and unless the contrary is proved to have been effected at the time
at the letter would be delivered in the ordinary course of post.

If a member has no registered address in Pakistan and has not supplied to the
company an address within Pakistan for the giving ol notice to him, a notice
advertised in a newspaper circulating in the neighborhood of the registered
office of the company shall be deemed to duly given to him on the day which
the advertisement appears.

If a member has supplied an address to the company within Pakistan as
contemplated by sub-clause (a) above, the company, in addition, shall furnish
to such members notice at an address outside Pakistan which has been
supplied by him to the company.

Notice to Joint Holders

A notice may be given by the company to the joint holders of shares by giving the
notice to the joint holder named first in the register in respect of the shares.

Notice at death of a member

A notice may be given by the company to the persons entitled to a share in consequence
of the death or insolvency of a member by sending it through the post in a prepaid letter
addressed to them by name, or by the title of letter addressed to them by name, or by
the title of representative of the deceased, or assignee of the insolvent, or by any like
description, at the address (if any) in Pakistan supplied for the purpose by the persons
claiming to be so entitled, or (until such an address has been supplied) by giving the



notice in any manner in which the same might have been given if the death or
insolvency had not occurred.

Notice of General Meeting

. Notice of every general meeting shall be given in some manner here in before

authorized to:
(a) Every member of the company;

(b) Every person entitle to a share in consequence of the death or insolvency of a
menmber; and

(c) The auditors of the company;
SECRETARY

Secretary

A secretary shall be appointed by Directors at such remuneration and upon such
terms and conditions as they may think {it and any secretary so appointed may be
removed by them. The Secretary shall be responsible to ensure compliance with the
secretarial formalities under the Ordinance.

THE SEAL
Affixing of Seal

The Board shall provide for the safe custody of the Seal, and the seal shall never be
used except by the authority of the Board or « Committee of Directors previously given,
and one Director at least shall sign every instrument to which the seal is affixed
provided, nevertheless, that any instrument bearing the seal of the company and issued
for valuable consideration shall be binding on the company notwithstanding any
irregularity touching any authority to issue the same.

SECRECY
Secrecy

Every Director, Chief Executive, Manager. Auditor, Trustee member of a committee,
officer, servant, agent, accountant or other person employed in the business of the
company shall, if so required by the Board before entering upon his duties, sign a
declaration in the form approved by the Board pledging himself to observe strict
secrecy respecting all transaction of the company its customers and the statement of
accounts with individuals and in matters relating thereto, and shall by declaration
pledge himself not to reveal any of the matters which come to his knowledge in the
discharge of his duties except when required so to do by the Board or by any general
meeting, or by a court of law, and except as may be necessary in order to comply with
any provisions in these presents contained.

Entitlement to enter the property of the Company

No member or other person (not being a Director), shall be entitled to enter the property
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of the company, without permission of the Board or the, Chief xecutive and to require
disclosure of any information respecting any detail of the company's trading, or any
matter which is or may be in the nature over trade secret, mystery of trade, or secret
process or of any matter whatsoever which may relate to the conduct of the business of
the company and which in the opinion of the Board or the Chief Executive, if any, will
be inexpedient in the interest of the members to communicate.

WINDING UP

Distribution of Assets

If the company shall be wound up (whether voluntarily or otherwise), the liquidator
may, with the sanction of a Special Resolution, divide among the members in specie
any part of the assets of the company in trustees upon such trust for the benefit of the
members as liquidator shall think fit.

INDEMNITY

Indemnity of Directors and Officers

Every Director, Chief Executive, Manager or Officer of the company or any person
(whether an officer of the company or not), employed by the Company as Auditor or
Advisor shall be indemnified out of the funds of the company against any liability
insurrect by him, as such Director, Chiel lixecutive, Manager, Officer, Auditor or
Advisor, in defending any proceedings, whether civil or criminal, in which judgment is
given or in which he is acquitted, or in Connection with any application under Section
488 in which relief to him by court.

No Director, Chief Executive, or other Officer of the company will be lable for the
acts, receipts, neglects or defaults of any other Director or any Officer or for joining in
any receipt of other act for Conformity, or {or any loss or expense happening to the
company through the msufficiency or deficiency of title to any property acquire by
order of the Directors, Chief Executive, or other Officer for or on behalf of the
company, or for inefficiency or deficiency of any security in or upon which any of the
monies of the company shall be invested or for any loss or damage arising from the
bankruptey, insolvency or tortuous act of any person with whom any monies, securities
or effects shall be deposited, or for any loss occasioned by an error of judgment or
oversight on his part, or for any other loss, damage or misfortune whatever which shall
happen in the execution of the duties of his oftice or in relation thereto, unless the same
happens through his own dishonesty.
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We the several persons, whose names, address and description are hereunder subscribed,
are desirous of being formed into a company in pursuance of this Articles of Association, and
we respectively agree to take the number of shares in the capital of the Company set
opposite our respective names:

Name Father's/ | Nationality | Occupation | Residential | Number Signature
and Husband | With Address of hares
Surname |in former taken by
Present & | Name full | Nationality each
Former in subscriber
full N

Khawaja Pakistan Business 12 20
Nimr Khawaja Runnymede, | (Twenty
Majid Anver Clifton, only)

Majid Karachi

CNIC #

42000-

1246900-
' 5

Noor Pakistan | Business 12 20
Nimr Khawaja Runnymede, | (Twenty
Majid Nimr Clifton, only)
Majid Karachi

CNIC #

42301-

7724218-

6

TOTAL 40
(Forty only)

Dated this 10 April, 2015

Witness to the above signatures: SeUAING vt

NIFT (PVT) LTD

5" Floor, AWT Tower,

I.I Chundrigar Road.

Karachi.
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NARA HYDROPOWER PROJECT

TECHNICAL DETAILS

S# | PARAMETER _ |DESCRIPTION

1 Type Run of the River (RoR) Small Hydro Plant
Bevel gear Bulb Turbines with horizontal axis
and double regulated Kaplan type runners, the |

2 Technology Details bevel gear arrangement allows the generator to
be placed with a vertical axis and to be situated
above the turbine
RD-26 Nara Canal, Sukkur District, Sindh

3 Location Coordinate; 27 37° 50” N, 68 54° 27" E
(Map and Plan enclosed)

4 Gross Capacity 13.65 MW

5 Net Capacity 12.90 MW

6 Auxiliary Consumption 0.75 MW

. Number of Generating Units, The proposed power plant shall comprises of 10

Nos. units of 1.365 MW each
8 Fuel type; Fuel Source Hydropower (Indigenous / Rencwable)
9 Rated Head; Rated Flow Rated Head 3.2 m with 50m® Rated Flow
. Generation Voltage 0.69 kV
10 Generation Voltage; Power Power Factor 0.85 Lagging / 0.90 Leading
Factor and Frequency

Frequency 50 Hz

11 Grid Interconnection Voltage 11 kV

Nearest Grid Station and

12 . 7 KM from nearest Rohri 132/11kV Grid Station
Distance
ANDRITZ HYDRO ABG2600
13 | Make/Model (Technical offer enclosed)
14 | Design life of the project 50 Years
15 | Purpose of Plant Export of power to grid
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1 Introduction

1.1 General

The Sukkur Barrage Sukkur Barrage is used to control water flow in the River Indus for the
purposes of irrigation and flood control. The barrage controls the flow to a major hework of
canals on both banks of the Indus. The largest of the |aft bank canals are the Rchri and the
Nara canals. The barrage and Its associated canals are maintained by the Sindh Irrigation &
Power Department.

The Rohri and Nara lrrigation Canals Hydropower Project (the "Project”) is located
downstream from the Sukkur Barrage in Sindh State of Pakistan. The Project intends to
axpioit the power potential of the irrigation system with separate hydropower facilities for the
Rohri and Nara Irrigation canals, which supply demand areas downsiream from the left hank
of the Indus River. The basic concept for the Project is to develop the head that is available
between the Sukkur Barrage level and the respective water level in the canals at the power
station locations.

Water levels along the canals are determined by the design of the channels for irrigation
service and the seasonal irrigation water demand. The Project will involve modifications to

the canals as well as a change in the operation of the Headworks Regulator that controls the
flow into the canals,

The Rohri Hydropower project would be located at about Chainage 15+000 (ft) at an existing
drop structure on the Rohti Canal. Similarly, the Nara Hydropower project would be located
at about Chainage 25+000 on the Nara Canal. The approximate Jocation of the two projects
is shown.in Figure 1.

Rohri  Project

Figure 1 Project Area

Both canals have a significant flowrate during the irrigation season with flows in the order of
300 to 450 m®s. However, the generating head available for the power stations is limited by
the hydraulic design of the itrigation canal system and its relatively flat topography. A canal
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drop accurs at both of the project sites, which provides for some generating head. Additional
head will be created by modification of the canals, as discussed in this repott.

The water level upstream from the drop structures is determined by the flowrate and the
characteristics of the free overflow structures at the sites. The water level downstream is
determined by the hydraulic characteristics of the channels and the location of the various
flow abstractions.

The Headworks Regulator (see Figure 2) regulatss the flow into the canal based on the
anticipated demands downstream. The Regulator has separate gate controls for each of the
canals. The gate poesition is set according te the flow demand and a head drop occurs from
the water level upstream from the Sukkur Barrage to the canal water level. The Headworks
Regulator was apparently designed to create a head drop of about 1.5 ft (0.45 m) althaugh
this will vary depending on the flow conditions. )

The generating head at the proposed generating stations might be increased if the function

of the Headworks Regulater at the Sukkur Barrage could be transferred to the naw power
project.

Flgure 2 Sukkur Barrage and Left Bank Canals Headworks Regulator

in this scheme, the water level! in the upstream of the power station would be equal to the
level upstream of the Sukkur Barrage, A smalt drop in water level would occur from this
tocation to the power station as required to provide the hydraulic gradieﬁt. The existing
Headworks Regulator would be left with all gates in the fully open position and would no
longer he used to control the flow to the canal, The flow contro! would be provided by the

regulation of flow through the power station and over a bypass weir that would be installed at
the site.



The installed generating capacity at the iwo sites would depend on the rated discharge and
the amount of head that could be achieved.

The Project would also require provisions for discharge of flow along the canal at the site
during periods when the power station is not operating. A barrage structure is necessary at
both of the sites. This structure can be used as the head regulator in concert with the flow
through the power station.

Modifications to the canal dikes will provide freeboard for power plant operation and to
accommodate the transfer of the head reguator function downstream. The medifications will
require raising and perhaps some reformation of the existing dikes.

The profile and cross section of the canal has degraded since the original construction in
about 1932 due to the effects of sediment erosion and depositions. Sustenance of the full

design capacity of the canals will require ongoing maintenance works hecause sediment
deposition ig likely to occurin the future,

Development of the Project is propesed as independent power projects that would be
undertaken under the regulatory environment established in Pakistan. Key implementation
agreements would be required if the projects are confirmed to be commercially feasible for
development, including: power purchase agreement, concession agreement, transmission
line access agreement, ete,

1.2 Project Background

A feasibility study was completed for the Rohri Canal project in 2013 by W.S. Atkins', The
study considered the hydraulic characteristics of the site, the available geological
information, and other available details for the project. Five years of daily flow rate and
water level data was provided for the canal drop structure. The study proposed an
arrangement with eight generating units with total installed capacity of 4.8 MW. However,
several details of the project remained to be confirmed and the study did not consider
optimization of the site by changing the Headworks Regulator. The study provides a useful
background reference for the present study. )

The potentlal for the Nara Canal Project was identified in an earlier project ranking study,
which was also prepared by W.S. Atkins®? in 2012, No feasibility study appears to be
available for the proposed Nara Canal project.

The Power Department released the Rohri Canal RD15 Project for tenders for the design,
construction, and operation of the power station in 2013. The Project and its commercial
framework wag described in an Information Memorandum?® prepared as part of an intended
public private partnership {PPP) for the development of the Rohri RD15 Project. The Project
was selected as being the most viable of the sites identified in the ranking performed by the
Power Department. i

The proposed Project would have been developed assuming that the water levels in the
canal were according substantially unchanged from the operating experience in the period

' w.s. Atkins, “Run-of-River Hydroelectricity Generation, Feasibility Study — Run of River Hydropowsr at Rohri
Canal RD16", report prepared for Power Department, Government of Sindh, 22 February 2013,

2 W.S. Atkins, ‘Pre-Feasiility Study for Run of the River Hydroslectric Power, Site Analysls and Seisction”,
report prepared for Power Department, Government of Sindh, 12 September 012

® Ernst and Young, "Run of the River Hydropower Project at Rohri RD15", document prepared for the Energy
Department, Government of Sindh, 14 March 2013,



since the Sukkur Barrage was completed in 1932. The intended capacity was about 1.8
MWV, :

The Rohri Project has not yet been successfully developed under the terms offered as prart
of the PPP transaction tender.

1.3 Objectives of the Study

An alternative to the Project described in the previous studies was identified to improve the
financial viahility of the scheme. The proposed project concept is to increase the generating
head by allowing impoundment in the headrace canal up to the leve! in the head pond of the
Sukkur Barrage. This concept would increase the installed capacity of the Rohri RD15
scheme. The Nara Canal was also identified as providing hydropower generation potential.
The development of a combined project is being considered as a means to improve
performance by exploiting economies of scale in the developrnent.

A feasibility study is required for both sites to include geolegicaf investigation, topographical
surveys, site optimization, and feasibility level design of the works. The study must
determine the hydraulic conditions in the canals so as to confirm the head available at the
power station and the scope of work required for the canal dikes. The study must also
validate the avallable data for water levels in the canals given the large errors in
measurements illustrated by the previous sfudies.

1.4 Feasibility Report Outline

This report describes the Project Concept for the Rohri and Nara Hydropower Projects.
Section 2 describes the Project Concept and the base case cenditions along the canals.
Section 3 presents the hydrological data assessment that forms the basis for selecting the
installed capacity and the estimate of the project revenue, Section 4 presents the available
information for the geotechnical conditions relevant to the power station design. Section &
describes the hydraulic madel developed to simulate the water levels along the canals using
gross sections surveyed in the field. The model was used to determined head water and
tailwater levels for the canals, which results in the head available for generation.

The design of the power stations is described in Section 6 and the proposed electro-
mechanical equipment is summarized in Section 7. The estimate of power and energy yield
is provided in Section 8.

The construction planning, schedules, and cost estimate are summarized in Section 9. An
overview of key conclusions and recommendations are presented in Section 10, '



2 Project Concept

2.1 General

The project concept Is 1o exploit the available flow and topography of the two main canals on
the left bank of the Indus River at Sukkur Barrage tc maximize the potential installed
generating capacity. The flow rate is defined by the operation of the irrigation system, which
can be defined from the available data base.

The generating head depends on the water levels in the canals and the works that can be
installed control the headwater levels. Existing grade contral drop structures are at both
proposed power station locations.

2.2 Project Location

2.2.1 Rohri Hydropower

The Rohri Hydropower project would be located at about Chainage 15+000 (ft) at an existing
drop structure on the Rohri Canal. The power station will be developed at the canal drop
structure location, as illustrated in Figure 2. The drop structure is at approximately 27 38" N,

68 51' E. The power station would be located in the abandoned reach of canal adjacent to
the drog structure.

Figure 3 Rohrl Poewerhouse Location

2.2.2 NaraHydropower

Similarly, the Nara Hydropower project would be located at about Chainage 25+000 on the
Nara Canal. The power station will be developed at the canal drop structure location, as
illustrated in Figure 3, The drop structure is at approximately 27 37 50" N, 68 54' 27" E.



The power station would be located in the abandened reach of canal adjacent fo the drop
structure.

Figure 4 Nara Power Statlon Location

2.3 Existing Canal Infrastructure

2.3.1 Rohri Canal

Flow into the canal is control by a Head Regulator that was constructed as part of the Sukkur
Barrage works. The existing canal from the regulator to the RD15 drop is reported’ to have
a bed width of 84.43 m (277 it.) and a slope of 0.0060. The canal is designed for a flow rate
of 467.28 m¥s (16,500 1t*/s). The bed level varies from el 176.50 ft. downstream from the
regulator to 176.62 ft. at the drop structure. The water surface level varies from 192.5 to
191.62 along the reach. The design flow depth is 186 ft.

Improvements are proposed by the Water and Power Development Authority for lining of the
canal. The slope would be increased to 0.0080 with a reduction in the bed width to 230 ft.
The flow depth would be 14.86 fi. with a slope from 191.78 fi. upstream to 190.58 ft.
downstream. The bed level would be remodeled to 176.82 ft. upstream and 175.62 ft.
downstream. :

The canal downstream from the drop also has a gradient of 0,0060% and a bed width of 276
ft.

The avallable information suggests an available generating head of about 0.86 m without
any modification to the canal profile.

The water level upstream from the Head Regulator is controlled by the Sukkur Barrage.
Water levels vary seasonally and with the operation of the barrage in response to flow

* All data is provided from Water and Power Development Authority, “Feasibility Study & Detail Design
for Lining of Rohri, Dadu and Rice Canals, December 2010,



demands and the inflow of the Indus River. The median water level with the irrigation canals
operating is el 197.5 ft. and the operating range® is from about 193.7 ft. to 199.8 ft.

The data suggest a head drop of about 1.524 m (5 ft.) through the Head Reguiator to the
Rohri Canal. Flow through the Regulator is controlled by gates installed as part of the
original construction of the Sukkur Barrage. A total of twelve gates are believed to be in the
Regulator for the Rohri Canal.

The shoreline of the canal is utilized for housing and small industrial enterprises along the
first 2.5 km downstream from the Head Regulator, A major highway crossing is located at
about 1500 m from the Regulator. The maximum feasible level in the Rohri canal is likely
defined by the level of this bridge.

2.3.2 Nara Canal

Flow into the canal is control by a Head Regulator that was constructed as part of the Sukkur
Barrage works. The Nara Canal is one of the three canals on the left bankof the Indus at
Sukkur, At the Head Regulator the Nara Canal is immediately adjacent to the Rohri Canal
and a smaller capal located between the two larger watsrways,

The gradient of the canal after construction of the fall at the proposed power station location
is 1:8,125. The canal profile has evolved due to the effects of sedimentation and erosion.
The existing canal from the regulator to the RD25 drop is reported 1o have a bed width of
84.43 m (277 ft.) and a slope of 1:8,125. The canal is designed for a flow rate of 13,602
ft*s. The bed level varies from el 174.40 ft. downstream from the regulator to 171.2 ft. at the
drop structure. The working water depth is believed fo be about 10.5 ft. The water level at

the upstream end is understood to be el 194.5 fi. although this value has not yet been
confirmed in the field.

The canal gradient downstream from the fall is 1; 15,140. The bed level at the downstream
from the fall is el 169.0 giving a fall height of about 2,2 ft.

The existing information suggests an available head of about 0.3 m without any changes to
the canal profile.

The water level upstream from the Head Regulator is controlled by the Sukkur Barrage in the
same manner as for the Rohrl Canal.

The shoreline of the canal is utlized for housing and small industrial enterprises along the
first 2.5 km downstream from the Head Regulator. A major highway crossing is located at
about 1500 m from the Regulator.

2.4 Topographic Surveys

Topographic information from previous studies comprised limited topographic information at
the Rohri powerhouse site. The available information was not sufficient for a feasibility
study. Accordingly, a program of site investigations was undertaken to provide:

s A coordinate monument system for all subsequent works up to the start of
construction. )

® Based on operating period from 2006 to 2014.



« Project Site Mapping: the topography of each of the Project sites was mapped at a

scale of 1:500 with 0.5 m contour intervals. A Digital Elevation Model (DEM} of the
sites was prepared.

e Cross sections of the canal downstream from the powerhouse Iccations for a
distance of about 5 km or until the first grade confrol structure, whichever accured
first. Sections were at a spacing of 100 m for the first 2 km downstream and then at
a spacing of 200 m for the remaining distance.

¢ Cross sections measured from the power stations upstream to the Head Regulator,
Sectlions were located at not more than 100 m spacing and extended laterally to
about 5. m from the external toe of the existing dikes.

+«  Water levels and flow rate ware recorded at each cross section for calibration of
hydraulic models.

+« A proposed access road alignment, profile and typical cross sections was surveyed
. __,) from the end of the nearest existing public road to the power station site.

e The dimensions of the Headworks Regulator were measured including number of

apenings, width and height of openings, sill elevation, and any other data relevant for
the computation of flow rate through the structure.

« The dimensions of the existing drop structures were measured including the sil}
elevation, cross section and longitudinal sections. )

The above information was collected to supplement data available from the Irrigation
Department and other sources.



3 Hydrology

3.1 General

Hydrological analysis was performed to characterize the flow available in the canals. The
objective was to determine the range of fiow rates during irrigation operations. A flow
duration curve was required to estimate the energy available from the Proiect.

Exploratory analysis was carried out to assess whether the data can be considered to be
stationary and homogenous, as required to represent possible future flows for the power
stations.

The hydrology for the power stations depends on the operation of the irrigation systems and
the releases from the Sukkur Barrage. The flow in the canal will vary seasonally and inter-
annually depending on the irrigation flow demand and the capacity of the canal system to
service the demands. The canals are closed for a pericd each winter for maintenancs.

2.2 Information Available

3.2.1 Flow Rate Data

Flow rate data was obtained from the Irrigation Department for the two canals. A data set
prepared by W.S Atkins for the Rohri Feasibility Study was also examined_for consistency
with the raw data, Corrections adopted by Atkins were made in the raw data where errors in
transcription or entering of data appeared.

The data from 2006 to 2014 was selected as being indicalive of present operations for the
system. Analysis of the longer historical period is of less interest due to the wossibility of
trends caused by changes in water demands, cropping patterns, or the condition of the
canals,

Daily flow releases were provided for both the Nara and the Rohri canals as part of the data
provided from the Irrigation Department,

3.2.2 Sukkur Barrage Water Levels

Daily water levels upstream from the Head Regulator at the Sukkur Barrage. The water
level upstream is genetrally in the range of el 194.5 to 200 ft. The variability in the water level
arises because of the operation of the Barrage gates in response to the flow of the Indus and
the diversions to the irrigation canals on the right and left banks,

No information was available about the water levels downstream from the Head Regulator in
the irrigation canals.

The water levels at Sukkur show a rélationship between water level and flow rate in the
Indus River, as illustrated in Figure 5. Note that the relationship is a result of the operational
palicy for the Barrage and is not a physical characteristic of the hydraulic system.
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3.2.3 Rohri Canal Water Levels
Water levels at the Rohri Canal RD15 drop structure were presented as part of the W.S.
Atkins Feasibility Study. The levels are understood to be obtained from the Irrigation
Department.
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Flgure 6: Measured Water Levels Upstream of RD15

Figure 6 shows the water levels measured upsiream from the RD 15 drop. The data has a
large amount of scatter with the range of elevation being in the order of two fest across most



of the record. This amount of scatter is not consistent with the physice! situation. A
computation of the water level upsiream from the drop structure was prepared assuming a
simple broad crested weir and the width of the existing gates. The resulting relationship is
plotted in Figure 6 for comparison with the measured data.

Note that the calculated relationship follows the data but individual points deviate by about
one foot either up or down. Note also that some of the data peints in the record are below

the level of the sill of the weir. This Is clearly itlogical and suggests that the data set includes
systematic errors in the recording of the data.

The water level data downstream from the drop structure also show a similar scatter that is
greater than should he expected for the physical conditions, as itlustrated in Figure 7.
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Figure 7: Water Levels Downstream from Drop Structure

A check on the data was performed by computing the Normal Depth and adjusting the slope,
bed level, and Manning's “n" value to obtain a rating curve passing through the cloud of
points. The analysis suggests that the actual canal bed is about 6 feet higher than the level
shown in the canal profile drawing provided by the Irrigation Department. [n addition, the

apparent slope of the canal is in the order of 0.015% rather than the value of 0.0080% given
in the available information.

The levels expected for the canal design parameters® provided is also shown in Figure 7
(see Green Line). The expected levels are about 2.5 feet lower than the values recorded.

The water level data upstream and downstream of the drop sfructure is believed to be

inaccurate and is not suitable to define design rarameters for the proposed power staticn.
Errore may be due to incorrect datum elevation for the water level gauges, systematic errors

® Assuming Normal Depth with slope 0.006%, bed width 278 ft,, bed elevation of 169.62 downstream
from the drop structure, and Manning's "n" of 0.0225.



in data reading, and the canal dimensicns being significantly different fram the values noted
in the design documents. The conclusion is that this data set is not us=ful for evaluation of
the Project.

An independent cross section survey of the canal is required to make a hydraulic analysis of
water levels. The generating head for the power stations can only he determined on the
basis of new field measurements.

3.2.4 Nara Canal Water Levels

No water level data was available for the Nara Canal.

3.3 Exploratory Analysis

Hydrological analysis is required to define a time series that can represent the possible
future flow rates for the power stations. Normal guidelines require that the fime serieg is
stationary, i.e. not changing in fime, and homogeheous, i.e. baing drawn from statistically
homogenous sample. Analysis for a regulated canal is not strictly amenable to statistical
analysis because the effects of changes in operations policies or irrigation demands can
affect the time series.

The data set from 2008 to 2014 was selected as being representative of existing irrigation
cropping patterns and water demands, This provides the best possible estimate of future
demands. The maximum and minimum range of the data for this period is constrained by
the hydraulic capacity of the canals and the operation policy, which invaolves an annusl
closure period. Low flows oceur after each closure during refilling of the canals,
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Figure 8 Mass Curves

Mass curves for the time period were developed to assess whether there have been any
significant changes to the mean flow of the canals over the study period. Figure 7 shows the
mass curve for both canals. Note that there are some variations representing annual and



\or

seasonal fluctuation of the flow rate but that the overall record is consistent with the average
fiow trend. Based on this analysis, the record is judged to be reasonably stationary.

Homogeneity is assured by the operations of the irrigation system with the demand being
defined by cropping patterns.

Long term variation of the flow rate can occur as a result of climate change, which will affect
evapo-transpiration losses and irrigation demand. The effects of climate change are difficult
to predict on the basis of the existing information but might be expected to increase irrigation
demands and thus the flow rate of the canals. No further analysis of climate change was
considered to he warranted at this stage.

3.4 Seasonal Canal Operations

The two canals operate seasonally depending on the irrigation demands. An annual outage
of about two weeks ocecurs to accommodate maintenance works for the canals and
headworks structures,

Examination of the data illustrates a similar seasonal flow distribution although there are
differences among the years of the record. In general, the flow is highest during the months
of April through October, The flow in the other months s still significant but somewhat less
than the maximum capadity.

3.5 Hydrological Analysis

Flow duration curves were derived from the available data for use in the estimation of energy
vield from the power stations. The duration curve was determined by eslimating the
percentile distribution from the daily flow data. Outage pericds and occasional zero flow
days were included in the record o represent possible outages during operations.
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Figure 9 Flow Duration Curves
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Figure 9 shows the flow duration curves for the two canals. The Nara Canal has a mean
annual flow of 295 m*s and a maximum of 569 m%s. The Rohri canal has a mean annual
flow of 269 m*s and a maximum of 447 m%s.

A tentative rated capacity for the power stations will be approximately the 90% exzeedance
value, which is 396.56 m¥/s for the Rohii site and 433.3 m?s for the Nara site. The maximum
capacity of the power stations can e found by designing for the maximum flow rates above.
The selected capacity should be derived by optimization of the equipment and energy yield,



4 Geology and Geotechnical Studies

4.1 General

The objective of the geotechnical studies was to defined engineering design parameters for
the power stations and the canal dike improvement works.

Parameters were defined based on the available regional information and the results of
geotechnical investigations carried out as part of the Study.

A regional geological map was avallable for the area of the two power projects. The map
was included as part of the Atkins feasibility study for the Rohri site, see Figure 10. Geology
of both sites comprises alluvium and recent soll deposits.

The Atkins feasibility study also repdrted resulis of the diilling program carried out for
construction of the bridge crossing downstream from the Head Regulator and from

censtruction of the Sukkur Barrage. No local borehole information was avaliable at the site
of either power station.

In general, the ground conditions are characterized by alluvial deposits underlain by rock
layers primarily of limestone. The thickness of the alluvium varies along the river with
thickness varying between 30 to 45 m. The alluvium is predominantly pervious fine silty
sands with occasional lenses of sandy silty clays.

Based on the existing information, the foundation of the twe power stations is expected to be
on silty sandy alluvium. A geological investigations program was arranged to obtain design
parameters for the Project. The scope of work for the program included:

» Definition of overburden soil properties,

« Definition of the bed rock propetties,

s Determining the impermeability of foundations on which the structures will be located,
. Defiﬁing the bearing capacity of foundations,

¢ Defining parameters for design of slurty walls or secant piling,

s Confirming the gectechnical structure and engineering character of existing dikes.

A separate geotachnical investigations report is prepared and included as an Annex to this
Report,
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4.2 Engineering Parameters

[To be inserted based on investigations]



5 Hydraulic Design and Sediment Transport Analysis

5.1 General

The water levels upstream and downstream from the power stations must be determined by
hydraulic analysis of the existing canals. As noted in Section 3, the available water leval
data provided in the W.S. Atkins feasibility study for the Rohri power station is not reliable.

This section presents the assumptions and analysis made to derive the water levels for the
power stations.

Sediment can have an important effect on the long term viability of the power station scheme
because of the possibility for deposition in the headrace canal, which could affect the
gradient of the water surface slope. The existing canals are undetstood to be affected by
sediment deposition and erosion; resulting in deformation of the design section and profile.

5.2 Headworks Structures

The water level available at the upstream end of the canals, at the Headworks Regulator, will
affect the water level at the power station inlet. The maximum theoretical level is the value
upstream from the Sukkur Barrage. This can be achieved if the water control function of the
Headworks Regulator is transferred to the power station, This change is only an operational
adjustment that would require no physical modification to the structure,

Head loss would occur as water flows through the openings in the Headworks Regutator.
Rimensions of the gate openings through the structure are not available at this time. Anloss
of 0.5 m has.been assumed for the purposes of this study pending receipt of details.

The other constraint on water levels upstream is the elevation of the lewer chord of the
highway bridge crossing over the canals. The maximum operating water level should be
below the bottom of the bridge beams with sume freeboard. The elevation of this bridge
crossing is not given in the available Information.

A third constraint is that water level cannot be high enough to cause flooding of the private
houses located along the canal banks downstream from the Headworks Regulator, The
canal banks could theoretically be raised in this area but this would require relocation or
reconstruction of a large number of properies. The cost of this work would add significantly
to the Project cost and add complications because of the social impacts,

The maximum water level should, therefore, he set at the minimum of {i) the lower chord
level {less about 1 m of freehoard) of the highway crossing, (i) the point where flooding of
private properties starts, and (iii) the Sukkur Barrage water level.

In the absence of any field information on these constraints, a maximum water level at el
50.284 m (194.5 ft.) was assumed. This represents a 61 cm (2 ft.) increase in water level
from the design level for the Rohri Canal.

5.3 Hydraulic Simulation of Canals

[Vo be ingerted when cross section data is available]



5.4 Powerhouse Headwater Levels

The headwater level at the power stations is determined by the hydraulic simulation of the
canals downstream from the Headworks Regulator.

In the absence of field survey information, a water surface gradient of 0.0060% was
assumed for the Rohri Canal at the rated flow rate for the power station. This results in a
headwater level of el 58.01 m (193.6 ft.).

A water surface gradient of 0.0060% was alsc assumed for the Nara Canal from the
Headworks Regulator to the power station at RD25. This represents a flatter gradient that
the existing canal design slope of 0.00769%. The resulting headwater level at the power
station is el 58.826 m (193 ft.).

The headwater level at flow rates below the design flow will be higher because of the lower
canal gradient.

5.5 Powerhouse Tailwater Levels

The tailwater level was determined by a Normal flow calculation based on the canal design
information provided by the lrrigation Department. In the case of the Rohri Canal, the
tailwater curve has the following relationship;

Q = 28.88(WSE — 51.700)676
Where, Q is the flow rate in m%s and WSE is the water surface elevation in meters.
fn the case of the Nara Canal, the tailwater curve has the following relationship:

Q = 37.379(WSE — 51.511)1673

5.6 Sediment Transportand Deposition

Sediment in the Indus River is passed through the Regulator to the canals as there is no
separate works provided in the existing design for sediment exclusion. Sediment exclusion
would not be practical at the scale of the canals, therefore, the project must allow for
passage of the sediment.

Note that head regulation at the power stafion would reduce the sediment transporting
capacity of the canal from the existing Head Regulator to the power station. This could lead
o some difficulties with sediment accumuiation, which should be considered as a potental
futlire maintenance dredging requirement.

Both canals are understood to have been subject to some deposition of sediment due to
mis-match between the inflow sediment transport capacity and the transport capacity of the
canals. This situation will continue and may be exacerbated by the power stations.

No information is available on the sediment transported by the Indus River at this location to
allow for a more detailed assessment.



6 Power Station Design

6.1 General

The power station layout accommodates the proposed turbine generator equipment with the
design defined according to the geotechnical and hydraulic conditions at the site. The
following section outlines the proposed feasibility levet design for the power station.

6.2 Powerhouse Layout

Horizontal axis, Kaplan type turbines are proposed for this power station. These turbines will
allow for a compact powerhouse structure suited for the high flow rates required in the
canals. A bevel gear arrangement was selected after consultation with a preposed turbine
supplier. The bevel gear allows the generator to be placed with a vertical axis and to be
situated above the turbine (see Section 7 for more details). The gearing arrangement also

allows for a speed increaser that reduces the size of the generator,

The powerhouses were designed for the following rated conditions:

Rohri Canal Design Data

1,766 0.00 52 . . 8

3,691 100,00 59,27 194,46 5.47 17.96 0.09 4,489

5297 | 150.00 59.25 194,40 4.88 18.01 0.09 5,004

7,062 | 200.00 59.23 194,32 4,36 14.29 0.09 | 7,417

5,828 | 250,00 59,20 194,22 3.87 2,71 0,09 7,881
10,503 | 300,00 50,186 194.10 3.42 11.22 .08 8,324
12,3658 | 350.00 58,12 193.98 2,99 9.80 " ¢.08 8,458
14,124 | 400.00 £9.07 193.79 2.57 8.43 0.09 8,271
15,690 | 480,00 59,04 193.80 2,16 7.09 0.09 7.778

Nara Canal Design Data

50,00 59,28 194,48 52.70 172,90 8,58 21,58 0.09 2,706
100.00 58.27 194.44 53.80 176.50 [ 5.47 17.94 0.0¢ 4,485
150,00 52.24 194.38 54,37 178,39 [ 4.87 16.98 0.08 5,980
200,00 §9.21 194,28 54,87 180,03 [ 4,34 14,23 0,08 7,086
260.00 §9.17 19412 85,33 181.51 |7 3.84 12.61 - .09 7,829
300,00 58,12 1083.98 §6.74 182.88 [ 3.38 11.08 Q.00 8,227
350,00 59,06 193,76 56.13 1g4.18 [ 2,83 2,61 0.02 G,250
400.00 58,59 183.64 56,60 185,36 7 2.4¢ B.18 0.09 B.018
450.00 58,81 198,28 58.85 188.81 { 2.07 6.78 0.09 7,417
500,00 5B.83 193.00 57.18 187.80 [ 1.64 6.39 0.c8 6,486
550,00 58,73 192,68 57.50 186.66 [ 1.23 4.03 0.09 5,223

Note that the maximum head occurs at the lowest flow rates. The maximum power Gocurs at
an intermediate flow condition when the head is higher than at the maximum flow rate.

The generating units can be designed for a nominal flow of about 55 m®s/Unit at both sites.
The Rohri site would have eight units while the Nara. site will have 10 units.

[analysis to be updated based on final water levels and selection of generatiﬁg units]



The powerhouse structure will be arranged by allowing for flow over top of the powerhouse
with control by flap gates. The gates could be adjusted fo supplement the flow through the
power station during seme operating conditions. The gates would also open rapidly in the

event of a power system load rejection so that the flow rate along the canal would not be
disrupted. -

6.3 Structural Design
6.4 Auxiliary Structures

6.5  Existing Canal Drop Structure Closure

The existing canal drop structures at each site will he permanently closed as part of the
power project. The closure will be accomplished by placing an embankment across the
canal immediately upstream from the drop siructure during the January canal outage.

The embankment will be designed as a homogenous earth fill founded on the existing canal
ped. The crest elevafion will be the same as the dike bank levels and will accommodate
open channel transient conditions from power station operations.

The downstream slope of the embankment will be protected by turf. The upstream slope will
be covered with stone pitching founded on filier layer,

The existing structures will be left in their present condition and not demolished.



7 Electrical and Mechanical Equipment

7.1 Scope and Objectives

7.2 Turhine Selection

7.3 Power Generation Equipment

7.4 Balance of Plant Systems

7.5 Spillway Equipment

7.6 Transmission Line Connection



8 Power and Energy Yield



9 Construction Planning, Cost Estimates, and Schedule

9.1 General

9.2 Construction Plan

9.3 Construction Schedule

9.4 Cost Estimate



10 Conclusions and Recommendations
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Regulation 3(5) (i) Prospectus
1. Project Brief introduction

The project is a run-of-the-river hydropower plant which will be construction at RD-26 Nara Canal, District,
Sukkur Sindh Province. Nara Canal is an excavated waterway in Sindh province, Pakistan. It was built as an
excavated channel off the left bank of the Indus River into the course of the old Nara River. The canal runs
from above the Sukkur Barrage through the Khairpur, Sanghar, Mirpurkhas and Tharparkar Districts to the
Jamrao Canal.. About 2,000,000 acres (8,100 km2) of land are irrigated by this canal,

Gross capacity of the proposed power plant will be 13,65 MW. Net power generation will be 12.9MW. The
plant will not involve the construetion of dam, reservoir or pondage. The location coordinates of the proposed
plant are 27 37" 50” N, 68 54° 27" E, A drop structure exists at the project site.

Location of power plant site is depicted below;

Nara Hydropower Project

@
1.1 Objective of Project
The objectives of the project are given as under:

» To respond to the need of reducing the gap between supply and demand of electricity in the country
¥  To exploit the so far untapped potential of Hydropower in Sindh province
» To provide sufficient power generation capacity at least cost

= To harness electricity from cleaner, renewable energy sources

» To generate electricity with minimal environmental footprint
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The salient features of the facility

1. | Name of Applicant : Nara Hydropower (Pvt.) Limited

2. | Registered Office : 1 Floor, Block 3, Hockey club of Pakistan
Stadium, Liaquat Barrack, Karachi

3. | Business Office : CL 5/4 — State life Building 10,

Shafi Court, Karachi.

(COD):

4, | Project Location ; RD-26 Nara Canal, Sukkur District, Sindh
Coordinate; 27 37° 50” N, 68 54’ 27" E
5. | Plant Details (Optional) :
a. Manufacturer : Andritz Hydro
b. Make & Model : BGRB 2600/k3
c. Plant Capacity (MW) : 13.65 MW
d. Technology : Bevel Gear Bulb Turbine
e. Unit Size (MW) : 1.365 MW each
f. Number of Units: 10 Units
6. | Reference Site Conditions (Optional) :
a. Design Net Head m ; 3.2m
b. Net rated discharge m3/sec : 500m? Rated Flow (50 per unit)
c¢. Gross annual electrical out MW . 13.65 MW
d. Auxiliary Consumption MW ; 0.75 MW
¢. Net annual energy production MWh : 74,800 MWh
f. Net annual plant capacity factor % : 60%
7. | Expected Date of Financial Close : June 2018
8. | Expected date of Commercial Operation | December 2020
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3. The Proposed Investment
3.1 Proposed Project Cost

‘Project Financing usD
Total Project Cost 55,590,088
Total Debt Amount 75.0% | 41,692,566
Total Equity 25.0% | 13,897,522

4, Social and Environmental Impact

4.1 Environmental Impact
Aspect and impact related to the siting of the project area listed below:

* The Proposed project is a small hydel project to utilize the energy potential of Nara Canal to hatness clean

and renewable energy and to export to the national grid,
=  The proposed project involves minor change in Land Use of the microenvironment.

»  Minor traffic increase is envisaged only during the construction phase. Traflic duting operation will involve

only periodic maintenance and work vehicles.
*  There are some indigenous shrubs present at project site.
*  This Project would least likely to cause any annoyance to the living environtnent as it is a run-of-river project.

* The project site has no sensitive areas such as protected sites including wildlife sanctuaries, game reserves ot
national parks, or any archaeological, historical or cultural heritage in its immediate neighborhiood; as such its

siting would have no sensitivity in this regard.

* The project when completed will not need much time to become a component of the ecosystems; as such this
add-on in the energy mix will have no significant impact on the precious ecology. Unnecessary removal of

trees or greenery would not be involved.

*  Theair quality of the air-shed of the macro-environment as well as that of the site itself will have no significant

impact due to siting of the Project.
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4.2 Socioeconomic Impacts

Positive socioeconomic impacts ate envisaged from the construction and operation of 13.65MW Nara
Hydropower Project. Local skilled and unskilled labor will be hired during the construction phase of project.

This would improve the quality of life of the nearby communities.




GENERATION LICENSE APPLICATION
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SCHEDULE Il

[(Regulation 3(6))]

NEW GENERATION FACILITIES (HYDEL)

-

Location (location maps, site

map), land

. RD~26 Nara Canal,.

Sukkur District, Sindh.
Coordinate; 27 37° 50” N, 68 54° 27" E
{Map and plan enclosed as Annex-1)

2 Plant: run of the river, storage, Run of the River (RoR)
- veir

Low head, Small hydro plant

3 | Head: minimum, maximum Minimum Head..... 2.7 m Gross
Maximum Head..,. 5.23 m Gross

| Rated Head......... 3.2 m Net (3.46 m Gross)
4 Technology: Francis, Pelton, etc. | Kaplan Turbine with Horizontal axis Bevel Gear
size, number of unifs Bulb Turbine Arrangement

Total 10 Units of 1.365 MW (Gross) each

5 “Tunnel ¢if proposed): length, | Tunnel not required

- diameter
6 ESSA  (Environmental & Social | Injtial Environmental Examination (IEE) study of
Soundness Assessment) the “Nara Hydropower Project” has been

conducted by EMC Pakistan Pvt. Ltd. in the
compliance of the mandatory requirement of
Section-17 of Sindh Environmental Protection Act
(SEPA) 2014 and SEPA (Review of IEE/EIA)
regulations 2014,
Project IEE Report enclosed as Annex-2

7 Detailed feasibility report Enclosed as Annex-3

8 Resettlement issues No such issues on the project site

9 1 Consents Initial Environmental Examination (IEE) study
approved by SEPA

10 Infrastructure development As per feasibility report attached as Annex-3
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11 Interconnection with national grid | Interconnection with SEPCO at 11 kV Voltage
company, length of transmission | Level. Length of transmission line is 7 KM from
line(s) nearest Rohri 132/11kV Grid Station
12 Project cost, information | Project Cost:
regarding sources and amounts of | USD 55,590,088
equity and debt
Total Debt Amount (75.0%)
USD 41,692,566
Total Equity (25.0%)
USD 13,897,522
13 Proj ect schedule, expecﬁé-d life | Financial Close: Oct 2018
Commercial Operation (CODY): December 2020
Expected Life: 50 Years
14 Peaking/base load operation Base Load Operations
15 Plant characteristics: generation | Generation Voltage: 0.69/11 kV
voltage, power factor, frequency, | Power Factor: 0.85 Lagging / 0.90 Leading
automatiec  generation control, | Frequency: 50 Hz
ramping rate, control metering
and instrumentation
16 System studies load flow, short | SEPCO Approved Grid Interconnection S:tud'y
circuit, stability (GIS) Report covering required load flow, short
circuit and stability is enclosed as Annex-4
17 Training and development Training and development of the Operational

and Maintenance staff shall be done as per the
attached offer of Andritz Hydro OEM/EPC of
hydro turbine
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ANNEX-1
LOCATION DETAILS OF
15 MW RUN OF THE RIVER NARA HYDROPOWER PROJECT

Location:

RD-26 Nara Canal,
Sukkur District, Sindh.
Coordinate; 27 37° 50” N, 68 54° 27" E (See Map pasted below)

Figure | Nara Power Station Location
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SUKKUR ELECTRIC POWER COMPANY
Phone; 0719310044 Planning Directorate,
Fax:-  071-9310342 2" Floor, Al-Sehra Building,
Email: planningsepcogis@gmail.com Near Dist: Jail, Minara Road, Sukkur
No. CTO/SEPCO/SUK/M(P&E}/NHPPL/ /g}é "3'g Dated: /403 - 2018

Deputy General Manager {Tech)-ll,
CPPA-G Ltd, Ground Floor
Enercon Building, G-5/2,Near SB, islamabad

Subject: INTERCONNECTION STUDY APPROVAL OF 15 MW HYDROPOWER PROJECT BY M/S
' NARA POWER PVT LTD, NEAR ROHRI CANAL, DISTRICT SUKKUR, SINDH

Ref: 1. Guidelines/SOP for power procurement issued by your good office vide No. CPP- G/CS/
2016 /1965 dated 31/05/2016.

2 Your letter No. Tech/DGMT-II/MT-IV/INHPPL/35181-86 dated 06/10/2017

M/s Nara Hydropower Pvt Limited is going to establish 13.65 MW Hydel Based power Project
near Rohri, District: Sukkur for sale of 12.5 MW spillover power to national grid. Letter of Intent (LOI) has
been issued by Directorate of Alternative Energy, Energy Department, Government of Sindh vide
No. DAE/smallHydrOIO‘t!ZD‘l5/06 dated 02/01/2015. The power will be evacuated at 11 kV Voltage level.
SEPCO further certify that

a. SEPCO hereby give Grid Interconnection Study approvatl for the subjected power plant
as the power injected through above mentioned project will not have any adverse effect !
on SEPCO network. Moreover, comments of Planning NTDC may also be obtained as
per policy. :

b. SEPCO hereby give its consent to CPPA (G) for purchase of 12.5 MW spillover power
from M/S Nara Hydropower (Pvt) Ltd on behalf of SEPCO.

c. A tripartite EPA/PPA will be negotiated and finalized with Project Company including
CPPA-G and SEPCOQ. All the obligations / liabilities pertaining to technical portion
(Connection part) will be the sole responsibility of SEPCO, whereas CPPA-G will have
the obligations/liabilities only related to the Commercial part of the agreement

d. SEPCO will construct, operate and maintain the purchaser interconnection facilities in
accordance with the project timelines agreed with the power producer as Project Director
(Construction) SEPCO has confirmed that the proposed ftriple circuit line on osprey
conductor from the site of Nara Hydropower to 132 kV Grid Station Rohri Old measuring -
about 7 km will be completed before March, 2021 subject to provision of funds.

This issues Wlth the approval of worthy CEQ, SEPCO.

(
.t\.tta|‘g,éigt-‘:’lia;Z&g‘Ml3
SEPCO Sukkur /?7&/

Copy to: ] \Qq/
A. RSO to Chief Executive Officer, SEPCQ, Sukkur.
2, Chief Technical Officer, SEPCO Sukkur

Liaquat Barracks, Karachi.
Master file/Relevant file.
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Executive Summary
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The Final Report of 15 MW Nara Hydro Power Plant is submitted herewith after
incorporating the comments issued by SEPCO via letter no.
CTO/SEPCO/SUK/M(P&E)YNHPPL 5578-80 Dated 10-11-2017.
While the LOI issued for Nara Hydro Power Project was for 15 MW, the feasibility
reports suggested maximum plant capacity of 13.65 MW, which is also the installed
capacity of the plant out of which 1,15 MW sghall be consumed by the auxiliary load
of the plant leaving 12.50 MW as the spillover. |
The study objective, approach and methodology have been described and the plant’s
data received from the Client is validated.
The latest generation, transmission plan and load forecast of NTDC has been used
for the study.
The network around Nara Hydro Power Project (referred to as Nara HPP in the
remainder of the report) at 132 kV and 11 kV has been modeled as shown in
Appendix-B (Sketch-2).
The nearest grid interconnection facility is Rohri 132/11 kV grid station of SEPCO,
The following scheme of interconnection of Nara HPP to evacuate its maximum
power of 12.5 MW is envisaged and studied in detail:

o A direct 11 kV Triple circuit of 7 km using Osprey conductor to be laid from

11 kV Bus Bar of Nara HPP till Rohri 132/11 kV grid station.
* In this context, three 11 kV breaker bays need to be added in the 11 kV
~ switchgear hall of Rohri 132/11 kV grid station.

In view of planned COD of Nara HPP in March 2021, the above proposed
interconnection séheme has been tested for steady state conditions through detailed
joad flow studies for the Peak and Off-Peak conditions of September 2021 for
maximum hydropower dispatches. The system conditions of normal and N-1
contingency have been studied to meet the reliability criteria of NEPRA Grid Code.
In view of planned COD of Nara HPP Steady state analysis by load flow for all the

scenarios described above reveals that the proposed scheme is adequate to evacuate

-
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the spillover of up to 12.5 MW power of the Plant under normal as well as

contingency conditions

% The proposed interconnection scheme has been fested for steady state conditions

through detailed load flow studies for the Peak and Off-Peak conditions of

September 2021 for maximum hydropower dispatches.

% The short circuit level of the Nara HPP 11 kV is 11.58 kA and 11.09 kA for 3~phase

-
*

,
"

and 1-phase faults respectively for the year 2021 .Therefore, to go for standard size
switchgear of short circuit rating of 25 kA at 11 kV buses of Nara HPP would
suffice. It would provide large margin for any future increase in short circuit levels

due to future generation additions and network reinforceiments in this area.

% The dynamic stability analysis of proposed scheme of interconnection has been

carried out. The stability check for the worst case of three phase fault right on the
0.69 kV bus bar of Nara HPP substation followed by the final trip of 11/0.69 kV
transformer emanating from this substation, has been performed for fault clearing
of 5 cycles (100 ms) as understood to be the normal fault clearing time of protection
system. Also, the worst case of stuck breaker (breaker failure) has been studied
where the fault clearing time is assumed 9 cycles i.e. 180 ms, In all events, 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 Rohri 132 kV bus bar
bus bar have also been checked. The proposed scheme successfully passed the
dynamic stability checks for near and far faults even 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. Introduction

1.1 Background

Nara HPP aims to install ten units of 1.365 MW each for the aim of exporting 12.50
MW to the national grid to the national grid, where 1.15 MW is consumed by its
auXiliary load. The project is expected to start commercial operation by March
2021. The electricity genecrated from this project would be supplied to the grid
system of SEPCO through 132 kV grid of Rohri, available in the vicinity of this

projeet.

1.2  Objectives
The overall objective of the Study is to evolve an interconnection scheme between
Nara HPP and SEPCO network, for stable and relizble evacuation of 13,65 MW of
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 132 kV for which right of way

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

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

flow analysis.

3. To check if the contribution of fault current from this new plant increases
the fault levels at the adjoining substations at 132 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 Nara
HPP.

4,  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
+ 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 0.85 Lagging; 0.90 Leading

Short Circuit:

132 kV Substation Equipment Rating 31.5 or 40 kA
Dynamic/Transient:

The system should revert back to normal condition after dying out of transients without
losing synchronism with good damping afier permanent three-phase fault on any
primary transmission element; including: transmission ecircuit, substation bus section,
transformer, or circoit breaker. It is assumed that such a fault shall be cieared 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) for 132 kV and higher
voltage levels, '

POWER PLANNERS INTERNATIONAL PAGE 7 0OF 26



2. Assumptions of Data

The number of generating units at Nara HPP is ten. The following data have been
provided by the Client:
2.1  Nara HPP

Gross capacity of power plant =10x 1.365=13.65 MW
Auxiliary Load =115 MW

Net Output of the plant =125 MW

Generating Voltage =0.69kV

Power factor = (.85 lagging; 0.90 leading
GSU Transformer =2x15MVA

GSU Transformer reactance =10%

2.2 Network data

The 132 kV network in the area near Nara HPP are as shown in Sketches in Appendix-
B. The system data of SEPCO/NTDC has been used as per the data permission letter of
NTDC, Letter No. GMPP/TRP-300/4739-42 dated 15-08-2017.

r
o 1]
'
74
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3. Study Approach and Methodology

3.1 Understanding of the Problem

Nara Hydro Power .Project intends to put up generating capacity of 13.65 MW, utilizing
10 units each of 1.365 MW, The plant has an auxiliary load of 1.15 MW making its

total spillover to 12.50 MW fo the national grid during high water season.

The location of the plant is around the 132 kV grid facility of Rohri. The plant generates

at the low voltage of 0.69 kV, steps up to 11 kV and transmits power via three feeders

of 7 km length each, of Osprey conductor. Nara HPP added to the existing network is

shown in Sketch-2 in Appendix-B.

The adequacy of SEPCO network of 132 kV in and around the proposed site of Nara

HPP would be 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 September 2021 after the

commissioning of Nara HPP in March 2021, comprising all 500 kV, 220 kV
and 132 kV system, envisaging the load forecast, the generation additions and
transmission expansions for that year particularly in SEPCO.

Month of September 2021 has been selected, while representing high water
conditions respectively in the grid system. Thus, the high water flow patterns
can be observed allowing us to judge the maximum impact of the plant on the
transmission system in its vicinity.

Interconnection scheme without any physical constraints, like right of way or
availability of space in the terminal substations, have been identified.

Perform technical system studies for peak load conditions to confirm technical
feasibility of the interconnections. The scheme will be subjected to standard
analysis like load flow, short circuit, and transient stability study to check the

strength of the machines and the proposed interconnection scheme under
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disturbed conditions. 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 like load flow, short circuit, and transient stability study to check the
strength of the machines and the proposed interconnection scheme under
disturbed conditions.

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

¢ Recommend the technically most feasible scheme of interconnection.

ry
[ ]
LT 1]
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4. Development of Scheme of Interconnection
- 4,1 The Existing and Ongoing Network

The existing 132 kV network available around Rohri 132 kV grid station is shown in
Sketch-1 in Appendix-B.

Nara HPP is in District Sukkur embedded in the distribution network of SEPCO.
Network is being fed from the sources substation of Guddu 500/220/132 kV, Shikarpur
220/132 kV and Sibbi 220 kV grid station.

These are multiple feeding points in the vicinity which provides reliability and voltage
support to the system. All these substations provide a strong 220 kV and 500 kV
network around the proposed plant. A strong system helps in stable operation of a power

plant.

4.2 The Scheme of Interconnection of Nara HPP

Keeping in view of the above mentioned 132 kV network available in the vicinity of
the site of the Nara HPP, the interconnection scheme has already been developed and
the 132 kV transmission lines have also been constructed. The interconnection scheme
has been developed by connecting the 11 kV lines emanating from the step up point of
the plant by two 15 MVA transformers to the existing 132/11 kV transformets of Rohri
via three circuits, each of 7 km length. The conductor used was Osprey. This proposed

interconnection scheme is shown in Sketch-2 of Appendix-B.

.
[ .4
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5. Detailed Load Flow Studies

5.1 Peak Case Load Flow September 2021, without Nara HPP

A base case has been developed for the peak load of September 2021 using the network
data of NTDC and SEPCO available with PPI, after updating with latest load forecast
and expansion plan of NTDC and SEPCO. The peak load of the year 2021 for SEPCO
have been modeled as per the Jatest PMS Demand forecast obtained from NTDC.

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 132 kV network feeding Rohri and its
surrounding substations including Mirpur Mathelo, Panu Akil and Ghotki '
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 following cases

Exhibit 0.1  Rohri-1 to SUKURSTE 132 kV Single Circuit Out
Exhibit 0.2  Arain Road to SUKURSTE 132 kV Single Circuit Out
Exhibit 0.3  Ghotki to Rohri-1 132 kV Single Circuit Qut

Exhibit 0.4  Panuakil to Rohri-1 132 kV Single Circuit Qut

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 Peak Case Load Flow September 2021, with Nara HPP

The scenario of Nara HPP after the COD of the plant when it starts exporting 12.50
MW to the SEPCO network has been studieci. The results of load flows with Nara HPP
under normal conditions have been plotted in Exhibit 1.0 in Appendix-C.

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 £ 5 % off

the nominal, We find no capacity constraints on 132 kV circuiis under normal
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conditions i.e. without any outages of circuits.
N-1 contingency analysis has been carried out and the plotted results are attached in

Appendix — C as follows:

Exhibit 1.1  Nara HPP 11/0.69 kV Single Transformer Out

Exhibit 1.2 Nara to ;1"1 11 kV Sing]e Circuit Out

Exhibit 1.3 Nara to T2 11 kV Single Circuit Out

Exhibit [.4  Rohri-1 to SUKURSTE 132 kV Single Circuit Out
Exhibit 1.5  Arain Road to SUKURSTE 132 kV Single Circuit Out
Exhibit 1.6  Ghotki to Rohri-1 132 kV Single Circuit Out

Exhibit 1.7  Panuakil to Rohri-1 132 kV 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,

5.3 Off-Peak Case Load Flow September 2021, with Nara HPP

The scheme of interconnection modeled in the load flow for Nara HPP is as described ‘
in Chapter-4.

Load flow studies have been carried out for off-peak scenario of September 2021
aliowing us to judge the maximum impact of the plant on the transmission system in its
vicinity. The results of load flow with Nara HPP interconnected as per proposed scheme
are shown in Appendix-C.

The results of Normal case of Off-Peak September 2021 are plotted in Exhibit 2.0. We
find no capacity constraints on 132 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 &= 5 % off

the nominal.

.
[
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N-1 contingency analysis has been cartied out and the plotted results are attached in

Appendix — C as follows;

Exhibit 2.1  Nara HPP 11/0.69 kV Single Transformer Out

Exhibit 2.2  Narato T1 11 kV Single Circuit Out

Exhibit 2.3  Narato T2 11 kV Single Circuit Out

Exhibit 2.4  Rohri-1 to SUKURSTE 132 kV Single Circuit Out
Exhibit2.5  Arain Road to SUKURSTE 132 kV Single Circuit Out
Exhibit 2.6  Ghotki to Rohri-1 132 kV Single Circuit Out

Exhibit 2.7  Panuakil to Rohri-1 132 kV 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 Transmission Losses

The transmission line losses were evaluated for normal case of peak load September
2021 from Nara Hydel PP to the point of interconnection (distance of 7 km).

% Power Loss from Nara PP towards Rohri-I 11 kV = (12,500-12.122)/12.5
= 0.03024x 100 =3.024 %
It can be seen that the transmission loss of the transmission line from Power plant to

the point of interconnections is less than NEPRA’s allowed 3.5%.

5.5 Conclusion of Load Flow Analysis

The proposed interconnection scheme of Nara HPP is adequate to evacuate the spillover
electrical power from plant under normal and contingency conditions tested for peak
load conditions of September 2021 after the COD of Nara HPP.

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 évents. Hence the proposed interconnection

scheme of Nara HPP has no constraints according to the Load Flow Analysis.

A
1]
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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
e Set line charging to zero
e Set shunts to zero in positive sequence
e Desired voliage 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
fanlt currents from all the installed generation capacity of hydal, thermal and nuclear
plants in the system in the year 2021 i.e. all the generating units have been assumed on-
bar in fault calculation’s simulations.
The assumptions about the gencrator and the transformers data are the same as

mentioned in Ch,2 of this report.

6.2 Fault Current Calculations without Nara HPP, 2021

In order to assess the short circuit strength of the network of 132 kV and 11 kV without
Nara HPP for the grid of SEPCO in the vicinity of the site of the 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 Nara HPP and
later on how much the contribution of fault current from Nara HPP may add fo the
existing levels.

The results are attached in Appendix — D.

The short circuit levels have been calculated and plotted on the bus bars of 132 kV
substations lying in the electrical vicinity of our area of interest i.e, Rohri-I, Arain Road,

Sukkur Site, Ghotki and surrounding bus bars are shown plotted in the Exhibit 3.0

ry
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attached in Appendix-D. Both 3-phase and 1-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 fotal fault currents are shown below the bus bar.

The tabular output of the short circuit caleulations is also attached in Appendix-D for the
132 kV bus bars of our interest i.e. the substations connecting in the 132 k'V circuits lying
close to Nara HPP. 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 132 kV substations which
normaily are 20 kA, 25 kA or 40 kA for older substations and 40 kA for new substations.

Table-6.1
Maximum Short Circuit Levels withont Nara HPP, 2021

3-Phase fault current, | 1-Phase fault carrent,
Substation
kA kA
Rohri T-1 11kV 16.32 16.70
Rohri T-2 11kV 11.74 11.93
Rohri 132kV 19.85 16.35
Sukkur Site 132kV 17.45 13.56
Arain Road 132kV 18.79 16.10
Panu Akil 132kV 8.43 6.00
Ghotki 132kV 13.31 11.53

6.3 Fault Current Calculations with Nara HPP, Year 2021

Fault currents have been calculated for the electrical interconnection of proposed

scheme, Fault types applied are three phase and single-phase at 132 kV and 11 kV bus
bar of Nara HPP itself and other bus bars of the 132 kV substations in the electrical
vicinity of the plant. The graphic resulis showing maximum 3-phase and 1-phase fault
levels are indicated in Exhibit 3.1. Both 3-phase and 1-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 fauit currents are shown beiow the bus bar.

The tabulated results of short circuit analysis showing all the fault current contributions

with short circuit impedances on 132 kV bus bars of the network in the electrical

i
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vicinity of Nara HPP 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 Nara HPP, 2021

Substation 3-Phase faunlt current, | 1-Phase fault current,
kA’ kA
Nara HPP 11kV 11.58 11.09
Rohri T-1 11kV 19.49 19.31
Rohri T-2 11kV 13.95 13.91
Rohri 132kV 20.08 16.45
Sukkur Site 132kV 17.59 13.61
Arain Road 132kV 18.84 16.12
Panu Akil 132kV 8.45 6.00
Ghotki 132kV 13.33 11.54

The maximum shott circuit level of Nara HPP 11 kV is 11.58 kA and 11.09 kA for 3-
phase and 1-phase faults respectively. The standard size switch gear for 11 kV bus bar

is 25 kA which is sufficient for Nara HPP under the existing interconnection scheme.

6.4 Conclusion of Short Circuit Analysis

The short circuit analysis results show that for the proposed scheme of interconnection
of Nara HPP with Rohri, we don’t find any problem of violations of short circuit ratings
of the already installed equipment on the 132 kV equipment of substations in the
vicinity of Nara HPP due to fault current contributions from this power house under
three-phase faults as well as single phase faults.

The short circuit level of the Nara HPP 11 kV for 3-phase and 1-phase faults is 11.58
kA and 11,09 kA for the year 2021. Therefore, industry standard switchgear of the short
circuit rating of 25 kA would serve the purpose as per NTDC requirement taking care

of any future generation additions and system reinforcements in its electrical vicinity.

@
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7.  Dvnamic Stabilitv 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 for available in the PSS/E model
library for dynamic modeling of the exciter and the governor as follows;

Excitation System EXST1

Speed Governing System HYGOV
GENSAL model in PSS/E for hydel generator has been employed and the parameters
as provided by clients has been used in the model.
7.1.2 System Conditions
Month of September 2021 has been selected for the study because it represents the peak
load season after the COD of Nara Hydro Power Plant and thus the loading on the lines
in the vicinity of plant will be maximum, allowing us to judge the full impact of the
plant, '
All the power plants of WAPDA/PEPCO 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 simulation runs are placed in Appendix-E. Each simulation
is run for its first one second for the steady state conditions of the system priof 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 nine
seconds. Usually all the transients due to non-linearity die out within 4-5 seconds after
disturbance is cleared in the system.
7.14 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 Nara HPP i.e. right at the 0.69 kV bus

bar of Nara HPP substation, cleared in 5 cycles, as normal clearing time i.e. 100 ms,

[ 4]
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followed by a permanent trip of a 11/0.69 kV single transformer emanating from this

substation. Fault at 11 k'V bus bar of Nara HPP has also been simulated for 5 and 9 cycles.

7.2 Dynamic Stability Simulations’ Results with Nara HPP, Year

September 2021
7.2.1 Fault at .69 kV Nara HPP
We applied three-phase fault on Nara HPP 0.69 kV bus bar, cleared fault in 5 cycles
(100 ms) followed by trip of a 11/0.69 kV transformer circuit between Nara HPP 0.69

kV and Nara 11 kV. 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. 1.1 Bus Voliages

The bus voltages of 132 kV bus bars of Nara HPP 0.69 kV, Nara 11 kV, Rohri, Sukkur
Site, Panu Akil and Ghotki 132 kV 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 quickly after fault clearance.
Fig. 1.3 MW/MVAR Output of Generaiors of Nara HPP

The MW/MVAR output of both units of Nara HPP gets back to the pre-fault output
quickly after fast damping of the oscillations in its output. However MVAR outputs
acquires equilibrium at a slightly different value.

Fig. 1.4 Speed and mechanical power of Generators at Nara HPP

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 Nara HPP 11/0.69 kV Transformer

Followed by clearing of fault, the trip of Nara HPP 11/0.69 kV éingle transformer
causes significant output to flow on the intact second transformer of the plant. We
plotted the flows of MW and MV AR on this intact circuit and see that the power flows

on this circuit attains to steady state level with power swings damping down fast.

.
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Fig, 1.6 Rotor Angles

The rotor angles of the generators of Nara HPP, Liberty, Arian Road, Engro Energy,
and Foundation-P are plotied relative fo machine at Hub 500 kV. The results show that
the rotor angle of Nara HPP gets back after the first swing and damps down quickly.
Similarly, the rotor angles of other machine 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 0.69kV Nara HPP (Stuck Breaker)

We applied single-phase fault on Nara HPP 0.69 kV bus bar, cleared fault in 9 cycles
(180 ms) followed by frip of a 11/0.69 kV transformer circuit between Nara HPP .69
kV and Nara 11 kV. We monitored different quantities for one second pre-fault and
nine cycles after clearance of fault (post-fault) conditions and ploited the results
attached in Appendix ~ E and discussed as follows;

Fig, 2.1 Bus Voltages

The bus voltages of 132 kV bus bars of Nara HPP 0.69 kV, Nara 11 kV, Rohri, Sukkur
Site, Panu Akil and Ghotki 132 kV are plotted. The results show quick recovery of the
voltages afier clearing of fault,

Fig.2.2 Frequency

We see the system frequency recovers back to normal quickly after fault clearance.
Fig. 2.3 MW/MVAR Output of Generators of Nara HPP

The MW/MVAR output of both units of Nara HPP gets back to the pre-fault output
quickly after fast damping of the oscillations in its output. However MVAR outputs
acquires equilibrium at a slightly different value.

Fig. 2.4 Speed and mechanical power of Generators at Nara HPP

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 Nara HPP 11/0.69 kV Transformer

Followed by clearing of fault, the trip of Nara HPP 11/0.69 kV single transformer

causes significant output to flow on the intact second transformer of the plant. We

T
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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 Nara HPP, Liberty, Arian Road, Engro Energy,
and Foundation-P are plotted relative to machine at Hub 500 kV. The resuits show that
the rotor angle of Nara HPP gets back after the first swing and damps down quickly.
Similarly, the rotor angles of other machine swing little after the fault and damp fast
after clearing of fauit. The system is strongly stable and very strong in damping the post

fault oscillations.

7.2.3 Fault at 11 kV Nara

We applied three-phase fault on far 11 kV bus bar of Nara HPP to study the impact of
a disturbance in the grid on the performance of the plant. The fault is cleared in 5 cycles
(100 ms) as standard clearing time for 11 kV systems, followed by trip of 11 kV single
circuit between Nara 11 kV and Rohri T-1 11 kV. We monitored different quantities -
for one second pre-fault and nine seconds 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 132 kV bus bars of Nara HPP 0.69 kV, Nara 11 kV, Rohri, Sukkur
Site, Panu Akil and Ghotki 132 kV 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 quickly after fault clearance.
Fig. 3.3 MW/MVAR Output of Generators of Nara HPP

The MW/MVAR output of both units of Nara HPP gets back to the pre-fault output
quickly after fast damping of the oscillations in its output. However MVAR outputs
acquires equilibrium at a slightly different value.

Fig. 3.4 Speed and mechanical power of Generators at Nara HPP

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.

i
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Fig. 3.5 MW Flow on Nara to Rohri T-1 11 kV circuit

Followed by clearing of fault, the irip of an 11 kV single circuit from Nara to Rohri T-
1 causes significant loading on the intact 11 kV circuit between them. We plotted the
flows of MW and MV AR 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 Rofor Angles

The rotor angles of the generators of Nara HPP, Liberty, Arian Road, Engro Energy,
and Foundation-P are plotted relative to machine at Hub 500 kV. The results show that
the rotor angle of Nara HPP gets back after the first swing and damps down quickly.
Similarly, the rotor angles of other machine 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 11 kV Nara (Stuck Breaker)

We applied one-phase fault on Nara HPP 11 kV to study the impact of a disturbance in
the grid on the performance of the plant. The fault is cleared in 9 cycles (100 ms) as
standard cleéring time for 11 kV systems, followed by trip of 11 kV single circuit
between Nara and Rohri T-1. We monitored different quantities for one second pre-
fault and nine seconds after clearance of fault (post-fault) conditions and plotted the
results attached in Appendix — E and discussed as follows;

Fig. 4.1 Bus Voltages

The bus voltages of 132 kV bus bars of Nara HPP (.69 kV, Nara 11 kV, Rohri, Sukkur
Site, Panu Aki! and Ghotki 132 k'V are plotted. The resuits show quick recovery of the
voltages after clearing of fault.

Fig. 4.2 Frequency

We see the system frequency recovers back to normal quickly after fault clearance.
Fig. 4.3 MW/MV AR Output of Generators of Nara HPP

The MW/MVAR output of both units of Nara HPP gets back to the pre-fault output
quickly after fast damping of the oscillations in its output. However MVAR outputs

acquires equilibrium at a slightly different value.
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Fig. 4.4 Speed and mechanical power of Generators at Nara HPP

The speed deviation of the generator, afier 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 Nara to Rohri T-1 11 kV circuit

Followed by clearing of fault, the trip of an 11 kV single circuit from Nara to Rohri T-
1 causes significant loading on the intact 11 kV circuit between them. 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. 4.6 Rotor Angles

The rotor angles of the generators of Nara HPP, Liberty, Arian Road, Engro Energy,
and Foundation-P are plotted relative to machine at Hub 500 kV. The results show that
the rotor angle of Nara HPP gets back after the first swing and damps down quickly.
Similarly, the rotor angles of other machine 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.

7.2.5 Faultat 132 kV Rohri

We applied three-phase fault on Rohri 132 kV bus bar, cleared fault in 5 cycles (100
ms) followed by trip of a 132 kV single circuit between Rohri and Sukkur Site 132 kV
substation. We monitored different quantities for one second pre-fault and nine cycles
after clearance of fault (post-fault) conditions and plotied the results attached in
Appendix — E and discussed as follows;

Fig. 5.1 Bus Voltages

The bus voltages of 132 kV bus bars of Nara HPP 0.69 kV, Nara 11 kV, Rohri, Sukkur
Site, Panu Akil and Ghotki 132 kV are plotied. The results show quick recovery of the
voltages after clearing of fault.

Fig.5.2 Frequency

We see the system frequency recovers back to normal quickly after fault clearance.
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Fig. 5.3 MW/MVAR Output of Generators of Nara HPP

The MW/MVAR output of both units of Nara HPP gets back to the pre-fault output
quickly after fast damping of the oscillations in its output. However MVAR outputs
acquires equilibrium at a slightly different value.

Fig. 5.4 Speed and mechanical power of Generators at Nara HPP

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. 5.5 MW Flow on Rohri to Sukkur Site 132 kV circuit

Followed by clearing of fault, the trip of a 132 kV single circuit from Rohri to Sukkur
Site causes significant output to flow on the intact 132 kV circuit between them. We
plotted the flows of MW and MV AR 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. 5.6 Rotor Angles

The rotor angles of the generators of Nara HPP, Liberty, Arian Road, Engro Energy,
and Foundation-P are plotted relative to machine at Hub 500 kV. The results show that
the rotor angle of Nara HPP gets back afler the first swing and damps down quickly.
Similarly, the rotor angles of other machine 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 carried out for the planned system of September 2021
show that the system is very strong and stabie for the proposed scheme for the severest
possible faults of 132 kV systems near to and far of Nara PP under all events of
disturbances. Therefore there is no problem of dynamic stability for interconnection of

Nara PP; it fulfills all the criteria of dynamic stability.
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Conclusions

The study objective, approach and methodology have been described and the plant’s
data received from the Client is validated. |
The latest generation, transmission plan and load forecast of NTDC has been used
for the study.
The network around Nara Hydro Power Project (referred to as Nara HPP in the
remainder of the report) at 152 kV and 11 kV has been modeled as shown in
Appendix-B (Sketch-2).
The nearest grid interconnection facility is Rohri 132/11 kV grid station of SEPCO.
The following scheme of interconnection of Nara HPP to evacuate its maximum
power of 12.5 MW is envisaged and studied in detaii:

» A direct 11 kV Triple circuit of 7 km using Osprey conducior to be laid from

11 kV Bus Bar of Nara HPP till Rohri 132/11 kV grid station.
e In this context, three 11 kV breaker bays need to be added in the 11 kV
switchgear hail of Rohri 132/11 kV grid station.

In view of planned COD of Nara HPP in March 2021, the above proposed
interconnection scheme has been tested for steady state conditions through detailed
load flow studies for the Peak and Off-Peak conditions of September 2021 for
maximum hydropower dispatches. The system conditions of normal and N-1
contingency have been studied to meet the reliability criteria of NEPRA Grid Code.
In view of planned COD of Nara HPP Steady state analysis by load flow for all the
scenarios described above reveals that the proposed scheme is adequate to evacuate
the spillover of up to 12.5 MW power of the Plant under normal as well as
contingency conditions
The proposed interconnection scheme has been tested for steady state conditions
through detailed load flow studies for the Peak and Off-Peak conditions of
September 2021 for maximum hydropower dispatches.
The short circuit level of the Nara HPP 11 kV is 11.58 kA and 11.09 kA for 3-phase
and 1-phase faults respectively for the year 2021. Therefore, to go for standard size
switchgear of short circuit rating of 25 kA at 11 kV buses of Nara HPP would
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suffice. It would provide large margin for any future increase in short circuit levels
due to future generation additions and network reinforcements in this area.

The dynamic stability analysis of proposed scheme of interconnection has been
carried out. The stability check for the worst case of three phase fault right on the
0.69 kV bus bar of Nara HPP substation followed by the final trip of 11/0.69 kV
transformer erhanating from this substation, has been performed for fault clearing
of 5 eycles (100 ms) as understood to be the normal fault clearing time of protection
system. Also, the worst case of stuck breaker (breaker failure) has been studied
where the fault clearing time is assumed 9 cycles ie. 180 ms. In all events, the
system is found sirong enough to stay stable and recovered with fast damping. The
stability of system for far end faults of 3-phase occurring at Rohri 132 k'V bus bar
bus bar has also been checked. The proposed scheme successfully passed the
dynamic stability checks for near and far faults even for the most stringent cases.
The proposed scheme of inferconnection 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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Initlal Environmental Examination (IEE} Final Report
Nara Hydrapowsr Project

Executive Summary

The Initial Environmental Examination (XEE) study of the proposed “Nara Hydropower Project”” has been
conducted by EMC Pakistan Pvt. Ltd, The proponent of the project is Nara Hydtopowet (Pvt) Limited. The
TEE of the proposed project has been carried out in the compliance of the mandatory requirement of Section-
17 of Sindh Enavironmental Protection Act (SEPA} 2014 and SEPA (Review of IEE/EIA) regulations 2014.

This IEE Study has, for environmental classification of the Project, taken account of the requirements of the
Sindh Envitonmental Protection Agency (Review of EIA/IEE) Regulations 2014. The Sindh Envitonmental
Protection Agency (Review of IEE/EIA) Regulations, 2014 divides ptrojects in Schedule I, 1T & III
depending upon the severity of environmental impacts. The Nara Hydropower ptoject falls in the category
of IEE since it involves construction of mun-of-river hydropower plant of less than 50MW capacity. The
impacts, if any will be localized within the microenvironment of the project site. Hence, an IEE of the project
has been conducted.

The main purpose of the TEE study is to ensure that

= Any major adverse impact on the environment (physical and ecological) during different stages viz. pre-
construction, construction and operation are identified.

Negative impacts, if any, are appropriately addressed and adequate mitigation measutes are suggested for
incorporation in the design, consttuction précedures and operations of project.

*  Environmental Management Plan for sustainable development and opetation of the project is provided.

The proposed project “Nara Hydropower Project” will be located at RD-26, of Nata Canal, District Suldkur,
Sindh province. Location of the proposed project is ptesented in Figute EX-1,

Location Map of Project [ S SRR Lcgend o
Nara Hydropows Project e : o o i Mara Hydropawer Profect
S N — _ ’ & § ¢ Halway Station

Figure EX-1: Conceptual View of Proposed Project
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Iritial Envirohmenta! Examinafion (IEE)

. Finai-Raport
Nara Hydropower Project .
q Saline features of the project is as follows;
. ' Description
No _ ' .
1 : Proponent name Nara Hydropower (Pvt.) Limited
2 | Prime objectives * To respond to the need of reducing the gap between supply and
demand of electricity in the cousttry
* To exploit the so far untapped potential of Hydropower in Smdh '
province
* To provide sufficient-power generauon capacnty at. Ieast cost
‘ To hatness electticity from cleaner, renewable enetgy sources
¢ To generate electricity with minital environmental footprint
3 | Project location with RD-26 of the Nara Canal, Sukkur District, Sindh
coordinates Site Cootdinates; 27 37° 50™ N, 68 54’ 27" &
N 4 | Project area 1 1,62 acte (estimated)
5 | Installed gross capacity | 13.65 MW
6 | Net power genetation | 129 MW
7 | Estimated cost of the 55 Million USD
project _
8 | Typeofdam { No dam/reservoit requited as the project is Run-of-the-River
1 hydropower plant
. 9 | Impounding river Nara Canal, which originates from Sukkut Barrage, bullt on River
Indus
10 | Specifications of dam, | No dam or pondage is involved in 1 the project
volume of dam _ :
11§ Details of spillways Tlap gate spillways shall be employed with discharge capacity of
about 36 m3/s per generating unit
12 | Hydraulic head i Rated net head of the proposed hydel project is 3.2 m
. 13 | Types and number of 10 Units of Bevel geat Bulb Turbines will be installed
) turhines
i 14 | Annuval enetgy 74.8 GWh of Energy will be generated annually. Tusbine Efficiency
generation and varies from 88% to 93% dependmg on Head avallable
efficiency .
15 | Details of communitics Project site is an uninhabitecl land
and displacement if any
16 | Existing condition of Green field; construction work not statted
the project : '
| site/ photographs
17 | Timeline of project 30 Months
implementation
18 i Designlife of the - 50 years
project
19 | Summary of Power The generated power shall be evacuated through 0.69/11 kV step-up
evacuation, transmission | wansformers for subsequent connection and transmission to the
voltage and Grid National Transmission and Dispatch Company (NTDC) system
interconnection

EMC Pakistan Pvi. Ltd
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Infilal Environmantal Examination (IEE) Final Report
Nara Hydropower Profest ] )

The Study has taken into consideration, all the relevant national and proviacial legislation, and details of
construction and operation activities of the proposed project. Environmental and Socio-economic baseline
data has been taken from previous studies of the same atea conducted by the EMC Pakistan. The baseline has
been further investigated and revalidated using secondary published Lterature,

The assessment has primarily focused on the pre-construction, construction activities and latet on the
operations of the proposed project, The major areas covered in impact analysis including, siting of the project,
wastewater, solid waste, Indus River Dolphin, Freshwater Turtles and Aquatic life in general, comtmunity

safety, socioeconomic factors and traffic management.

Mitigation measures are provided and an Environmental Management Plan (EMP) has been developed to
assist the management and contractor of the proposed project, in implementation and monitoring of proposed
mitigation measures. The project management and subsequent contractot(s) ate required to follow the EMP
and where necessaty EMP shall be amended as per gaps arises.

Based on the findings of the IEE study of the proposed Nara Hydropower Project, it is concluded that the
environmental impacts of the construction and operation of project are manageable and can be mitigated

by implementing the Environmental Management Plan which forms an integral part of IEE document.

The Study therefore tecommends that the Initial Environmental Examination (IEE) teport should be
approved with the provision that the suggested mitigation measures will be adopted and the Environmental
Management Plan will be followed in letter and spirit.
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Chapter 1 Introduction

This report presents the Initial Environmental Examination (TEE) Study of the Proposed Project “Nara
Hydropower Project”, a Run-of-the-River Hydfopower plant, The report is heing submitted to Sindh
Environmental Protection Agency for grant of approval for the consttuction of the proposed project RID-26
Nara Canal, Sulckur District, Sindh with coordinates 27 37° 50” N, 68 54’ 27" E.

The IBE of the proposed project has been catried out in the compliance of the mandatory requirement of
Section-17 of Sindh Environmental Protection Act (SEPA) 2014. Compliance with the Provisions of SEPA
2014, Section-17 requites that: “No proponent of a project shall commence construction or operation unless
he has filed with the Agency an initial environmental examination or environmental impact assessment, and

has obtained from the Agency approval in respect thereof.”

The compliance of said section requires the submission of IEE of the proposed project to Sindh
Environmental Protection Agency for review and appyoval,

1.1 The Proposed Project

The project is a run-of-the-tiver hydropowet plant which will be construction at RID-26 Nara Canal, District,
Sukkur Sindh Province. Nara Canal is an excavated waterway in Sindh province, Pakdstan. It was built as an
excavated channel off the left bank of the Indus River into the coutse of the old Nata River, The canal runs
from above the Sukkur Barrage through the Khairpur, Sanghar, Mirpurkhas and Tharparkar Distticts to the
Jamrao Canal. About 2,000,000 actes (8,100 km?) of land are ittigated by this canal.

Gross capacity of the proposed power plant will be 13.65 MW. Net power generation will be 12.9 MW, The
plant will not involve the construction of dam, reservoir or pondage. The location coordinates of the proposed
plant are 27 37’ 50 N, 68 54’ 27" E. A drop structure exists at the project site.

Location of power plant site is depicted below;

Figure 1.1: Location of the Proposed Project
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1.2 Obijective of Project
The objectives of the project are given as under:

* To respond to the need of reducing the gap between supply and demand of electricity in the country
= To exploit the so far untapped potential of Hydropower in Sindh province

v To provide sufficlent power generation capacity at least cost

*  To harness electdcity from cleaner, renewable energy sources

' To generate electricity with minimal environmental footprint

1.3 Project Proponént

Nara Hydropower (Pvt)) Limited
CL 5/4 — Statelife Building 10,
Shafi Court, Karachi

T + 92-21 35205532 Ext: 311

F + 92-21-56680533

1.4 IEE Consultant

EMC Paldstan (Pvt.) Lid.

503, Anum Estate, Opp. Duty Free Shop,

Main Shahrahe Faisal, Karachi

TPhones: 9221-4311466, 4311467, Fax: 9221-4311467.
E-Mail: mail@emc.com.pk, nadeem(@emec.com.pk

Website: www.eme.com.pk.

1.5 Categorization of Project

"The Sindh Envitonmental Protection Agency (Review of IEE/EIA) Regulations, 2014 divides projects in
Schedule I, IT & 11 depending upon the severity of environmental impacts of the project as follows:

Schedule-I: A project falls in Schedule-I if it is ikely to have adverse environmental impacts, but of lesser
degree and significant and all the mitigation measures to handle the impact is manageable. Such types of
projects need IEE report including EMP.

Schedule-II: Projects are categotized in Schedule-IT if they generate significant adverse environmental

impacts that require a comprehensive management plan, or if the project is located within or passes through:
a) Areas declared by the Gowernment of Pakistan as environmentally sensitive (National
Parks/Sanctuaties/Game Reserves),

b} Areas of the international significance (eg protected wetlands as designated by the RAMSAR
Convention), or

c) Areas designated by the United Nations Educational, Scientific, and Cultural Organizaton (UNESCO)
as cultural heritage sites,
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Schedule-TI: Projects falling in schedule-IIT are small scale ptojects with localized and low impacts. These

projects tequire an Environmental Assessment Checklist.

The proposed project is a hydroelelecttic power station with the instalted capacity of 13.65 MW, which is less
than 50MW. Therefore, the proposed project falls in category B (1) of the Schedule I (List of Projects requiting
IEE) of the 2014 Regulations, which provides:

B. Energy

1. Hydroelectric power generation less than 50 MW
Hence, an IEE of the project has been conducted.
1.6 Scope & Need of IEE Study
This IEE study aims to:

i) Provide the environmental profile of the microenvironment whete proposed project will be located
and to assess the impact of its siting on the current physical, ecological and socioeconomic

envitonment, and

i) Suggest measures in case the severity of negative impact is in contravention of provisions of the Sindh
Environmental Protection Act 2014,

The main purpose of the IEE study is to ensure that:

®  Any major adverse impact on the environment {physical and ecological) during different stages viz. pre-

construction, construction and operaton are identified,

" Negative impacts, if any, are appropriately addressed and adequate mitigation measures are suggested for
incorporation in the design, construction procedures 2nd operations of project.

= Sevetity of socioeconornic aspects is identified, and

»  Bavironmemntal Management Plan for sustainable development and operation of the project is providec.

This IEE seport has duly identified the environmental aspects and screened the potential impacts to ensute
that the impact of proposed activities pertaining to construction at the site have been catefully assessed and
ate in accotd with the Sindh Environmental Protection Act 2014, This IEE docurnent tesponds to and is
in compliance with Section 17 of Sindh Environmental Protection Act 2014 which requites that:

& Initiation of all activities of each development project in Pakistan has to be preceded by an Initial
Environmental Examinadon (IEE} or Environmental Impact Assessment (B1A), depending on the

nature and severity of impacts anticipated on commissioning of the project, and

= Procedures set out in Sindh Environmental Protection Agency (Review of IEE and EIA) Regulations
20114 are followed. '

1.7 Methodology for IEE Study

The following methodology has been adopted to prepate the IEE report of the proposed ptoject:
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171 Understanding the Proposed Project

Initially, the information specific to the proposed project was. obtained through questionnaire and meetings
between the EMC team and proponent of the project.

1.7.2  Site Visit

EMC team conducts site visit to the proposed project to understand the baseline of the project area. The
team membets gather around the site and carty out a survey to collect the primaty environment and social
baseline data of the microenvironment of the project. Discussions ate also held with surrounding

community members to collect area specific information along with their views and concerns regarding the
project activities,

1.7.3 Review of Literature

National legislation and environmental guidelines were reviewed to set environmental framewotk for the
proposed project. Information form published and unpublished studies related to the proposed project and
project area was reviewed and the information was compiled up in televance to the physical, biological and

social aspect prevailing in the macro environment as weil as mictoenvironment of the project area.

1.7.4 Impact Identification

Identification of environmental aspects and their significance is fundamentally important for determination
of severity of incidence of impacts at different stages of the project. This step is aimed at obtaining an
inventosy of the aspects. The aspects identified during this step cover all activities duting construction and

operation, in otder to determine those which have or can have significant impact on the environment,

1.7.5 Impact Assessment and EMP

Environmental experts at EMC analyzed and assessed the anticipated impacts that are likely to arise due to
the identified aspects. Each of the potential impacts identified duting the scoping session was evaluated

using the environmental, socioeconomic, and project information collected.

Environmental Management Plan was compiled and included in the report to make it mote comprehensive
and self-sustaining with the specific purpose of providing working guidelines for the project Proponent and
Management personael who shall be responsible for the construction and opetations of the project, so as
to enable them to maintain the environmental and social conditions in conformity with the SEPA

regulations.

"The management plan outlines the details required to manage environmental, safety and community risks
arising from the project activities as well as social issues. It also gives the details of monitoring that would
be required during the operation phase of the project in order to comply with the requirements of
sustainable development.
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1.7.6 Documentation

This TEE report has been prepared in accordance with the guidelines of the Pakistan Envitonmental
Protection Agency (PEPA) and Sindh Environmental Protection Agency (SEPA). All pre-requisites of
report writing in sttuctural format, contents and presentation have been considered and met as per the
standard format of the IEE document.

1.8 Organization of IEE Report

"This IEE report of proposed Project is compiled up in accordance with the standard format prescribed by
the EPA. The report comprises of the following sections:

Section 1 - Introduction to Project and IEE Process

Section 2 - Legal Framework

Section 3 - Project Description

Section 4 - Description of Environment

Section 5 - Screening of Potential Environmental Impacts and Mitigation Measures
Section 6 - Environmental Management Plan (EMP)

Section 7 - Conclusion

1.9 IEE Study Team

The study was carried out by EMC Pakistan Pvt. Ltd, (EMC). EMC otganized the following team to catry
out the IEE study:

Table .1.1: IER tﬁdy Team

S.No. | Name - { Position

1 Mr. Syed Nadeem Arif Director/ Team Lead

2 Mr. Haseeb Zarﬁan _ B 'Seﬁior Environmeptalis_t
3 Mt Syed Shakeel Ahmed HSE Advisor |

4 | M, Lekhrz] Kdla -~ | Ecologist

5 Mz, Sohaib Tariq Environmental Engineer
6 | Mt Hassaan Haﬁe;:-b, , o _ Eﬁi}irﬁﬁ@enta!i&t :
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Chapter 2  Policy, Legal 8& Administrative Framework

Presented in this section are the Policy, Legal and Administrative Framework of Project in the context of
sustainable development, All legal provisions relevant to environmental protection applicable to the planning,
construction and operation were identified under the scope of the IEE. The proponent has to be well aware

of these requirements and comply with the provisions as applicable and necessary.

2.1  Administrative Framework

Before the 18 amendment in the Constitution of Pakistan, the environmental issues were governed by three
levels of the government viz, Federal, Provincial and Local Government. As a result of the 18% Amendment
this subject is now in the exclusive domain of the provincial government. The Ministry of Environment at the
federal level was abolished. Its functons related to nadonal environmental management were transferred o
the provinces. To manage the international obligations in the context of environment, a new ministry - the
Ministty of Climate Change — was created at the federal level. Punjab, Sindh, KPK and Balochistan have
enacted their own environmental protecdon laws.

At Sindh Provincial level, the Environmental Protection Council (EPC) has been formed consisting of
Chief Minister as Chairman with Minister in chatge of Environment Protection Department, Addl. Chief
Secretary, Planning & Development Department, Govemnment of Sindh and Secretaries of Environment,
Finance, Public Health Engineering, Irrigation, Health, Agriculture, Local Government, Industtes, Livestock
& Fisheties Forest & Wildlife, Energy, Education Departments Government of Sindh and Divisional
Commissioners of Sindh. Non-official members are also included (e, representatives of Chamber of
Commerce & Industry and from medical or legal professions ete.) along with DG, EPA & two Members of
Provincial Assembly also form patt of EPC,

The EPC is policy-making body under the provincial environmental legislation scheme. The functions and
powers of EPC include coordination & supetvision of provisions of Act, approving provincial environmental
& sustainable development policies & SEQS, provide guidance for protection & conservation, consider
annual Sindh Environmental Report, deal with interprovincial and federal provincial issues, provide guidance

for bio safety and assist Federal Government in implementation of vatious provisions of UN Convention on
laws on Seas (UNCLOS).

Sindh Envitonmental Protection Agency (SEPA) is administrative, implementaton and enforcement
body. The SEPA is headed by a Director General (D) with the aim to exercise the powers and perfotm the
functions assigned to it undet the provisions of the Sindh Environmental Protection Act, 2014 (SEP-Act,
2014} and the rules and regulations made there under. The SEPA has technical and legal staff and may form
advisory committees, It also prepares environmental policies, takes measures for implementation of
environmental policies, prepares Sindh Environment Report & prepares or revises Sindh Environmental
Quality Standatds.

SEPA shall also establish systems and procedures fot surveys, surveillance, monitoting, measurement,
examination, investigation research, inspection and audit to prevent and control pollution and to estimate the

costs of cleaning up pollution and rehabilitating the environment and sustainable development. SEPA would
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also take measures for protection of environment such as to promote research; issues licenses for dealing with
hazardous substances, certify Jaboratoties, identify need for or initiate legislation, specify safeguards etc, SEPA
would also encourage public awareness and education regarding envitonmental issues.

SEPA has powets to enter or inspect undet a search wagrant issued by Environmental Protection T'tibunal ot
a Coutt search at any time, any land or building etc. where there ate reasonable grounds to helieve that an
offence under the Act has been or is being or likely to be committed, SEPA may also take samples, arrange
for testing or confiscate any article in discharge of their duties,

This act has also provided for Sindh Sustainable Fund derived from various sources such as voluntaty
contributions or fees generated etc, This fund is utilized for protection, conservation or improvement of
enviconment. The Act is appendices in this IEE report.

2.2  Statutory Framework

'The development of statutory environmental framework has progressively gained pdority in Pakistan since
the late 1970s. The Pakistan Enviroamental Protection Ordinance 1983 was the first codifying legislation on
the issue of environmental protection. This was indeed a consalidated enactment to plug the gaps and temove
defects / deficiencies in the legislation. The promulgation of this ordinance was followed, in 1984, by the
establishment of the Pakistan Environmental Protection Agency, the primaty government institution dealing
with environmental issues. Significant work on developing envitonmental policy was cartied out in the late
1980s, which concluded in the drafting of the Pakistan National Conservation Strategy. Provincial
environmental protection agencies wete also established at about the same dme. The NEQS were established
in 1993 and were amended in 1995 and 2000. The Pakistan Environmental Protection Act (PEPA) 1997 was
enacied to replace the 1983 Ordinance. PEPA conferred broad-based enforcement powers to the
environmental protection agencies. Penalties were prescribed for those contravening the provisions of the
Act. The powets of the fedetal and ptovincial Environmental Protection Agencies (EPAs) were also
considerably enhanced under this lepislation and these Apencies have been given the power to conduct
inquiries into possible breaches of environmental law either of their own accord, ot upon registration of a
complaint. This was followed by the publication of the Pakistan Environmental Protection Agency Review of
IEE-EIA Regulations 2000 which provided the necessaty details on the preparation, submission, and review
of IEE and EIA. After 18t amendment SEP-Act, 2014 was promulgated and the rules and regulations were
made there under.

2.3 Constitutional Provision

Pror to the 18+ Amendment to the Constitution of Pakistan in 2010, the lepislative powers were distrbuted
between the federal and provincial governments through two Jists’ attached to the Constitution as fourth
Schedule. The Federal list coveted the subjects over which the federal government had exclusive legislative
powet, while the ‘Concutrent 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
Concutrent List and hence allowed both the national and provincial governments to enact laws on the subject.
However, as a result of the 184 Amendment concurrent list has been omitted and this subject is now in the

exclusive domain of the provincial government.
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= The Ministry of Environment at the federal level was abolished. Its functons related to national
environmetital management were transferred to the provinces. To manage the international obligations

in the context of enviromment, 2 new mindstry - the Ministty of Climate Change — was created at the

federal level.
*  After the enactment of provincial legislation, the PEPA 1997 is technically no longer applicable to the

provinces, The provinces are required to enact their own legislation for enwironmental protecton,
As of now, Punjab, Sindh and Balochistan have enacted their own enviropmental protection laws. These
provincial laws are largely based on PEPA 1997 and, hence, provide the same level of environmental
protection as the PEPA 1997, Between 1993 and 2010, the Pak-EPA promulgated several rules, regulations,
standards, and geidelines to implement the provisions of the PEPA. 1997, The provincial governments have
yet to draft their own instruments; therefore, rules, regulations, standatds, and guidelines made under PEPA
1997 can still be benefited from where these ate not made under the provincial law.

SEPA has, however taken lead in finalizing and notifying the Sindh Provincial rules, tegulatons and standards.
The discussion on regulatory requirements applicable to this Project is, therefore, based on the Sindh law, the

SEPA 2014, the Regulations; and, the rules, regulations, standards, and guidelines developed under the SEPA
2014.

= On December 16, 2014, SEPA framed the Sindh Envitonmental Protecdon Agency (Review of Initial
Bavironmental Examination and Environmental Impact Assessment) Reguladons, 2014 (2014
Regulations™).

*  On December 19, 2014, SEPA framed the () Environmental Sampling Rules 2014, (i) Hazardous
Substances Rules, 2014, (i) Sindh Environmental Protection (Composition of Offences and Payment of
Administrative Penalty) Rules 2014, (iv) Sindh Environmental Protection Tribunal Rules, 2014, (v) Sindh
Hospital Waste Management Rules, 2014, (vi) Sindh Environmental Quality Standards (Certification of
Environmental Labotatoties) Rules 2014, (vif) Sindh Prohibition of Non-degradable Plastic Products
(Manufactuting, Sale and Usage) Rules 2014, (viti) Sindh Sustainable Development Fund (Ptocedure and
Utilization) Rules 2014, and (ix) Sindh Environmental Quality Standards (Self-Monitoring and Reporting
by Industry) Rules 2014,

*  On June 28, 2016, the Sindh Environmental Industiial Waste Water, Effluent, Domestic, Seweragg,
Industrial Air Emission and Ambient Air, Noise for Vehicles, Air Emissions for Vehicles and Diinking
Water Quality Standards, 2015 have been notified.

2.4 Sindh Environmental Protection Act, 2014

"The Sindh Environmental Protection Act, 2014 (2014 Act) was passed by the Sindh Assembly on Febtuary
24, 2014, The 2014 Act is the basic legislative tool empoweting the provincial government to frame regulations
for the protection of the environment. The 2014 Act envisages protection, improvement, consetvation &
rehabilitation of environment of Sindh with the help of legal action against palluters and green awakening of
communities, It equally lays emphasis for the presetvation of the natural resources of Sindh and to adopt ways
and means fot restoting the balance in its eco-system by avoiding all types of environmental hazatds. The
2014 Act is applicable to a broad range of issues and extends to air, water, industrial liquid effluent, matine,
and noise pollution, as well as to the handling of hazardous wastes. A copy of Sindh Environmental Protection
Act, 2014 is attached as Annexure — L,
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. ‘The following asticles of the SEPA 2014 have a direct beating on the proposed Project:

Article 11(1): “Subject to the provisions of this Act and the tules and regulations therein, no person shall
discharge ot emit or allow the discharge or emission of any effluent, waste, pollutant, noise or any other
mattet that may cause or likely cause pollution or adverse environmental effects, as defined in Section 2
of this Act, in an amount, concenttation ot level which is in excess to that specified in Sindh
Environmental Quality Standards...”

Article 11(2): “All persons, in industiial of commercial ot other operations, shall ensure compliance with
the Environmental Quality Standards for ambient air, drinking water, noise or any othet Standatds
established under section 6(1)(g)(0); shall maintain monitoting records for such compliances; shall make
available these records to the authorized person for inspection; and shall report or communicate the
record to the Apency as required under any directions issued, notified or required under any rules and
regulations.’

Article 14 (1): “Subject to the provisions of this Act and the rules and regulations, no person shall canse
any act, deed ot any activity’, including;

o (b) disposal of solid and hazardous wastes at unauthosized places as prescribed;
0 (c} dumping of wastes ot hazardous substances into coastal waters and inland watet bodies; and

o (d) release of emissions ot dischatges from industsial or commercial operations as prescribed.

Article 15 (1): ‘Subject to the provisions of this Act, no person shall operate of manufacture a motor
vehicle or class of vehicles from which air pollutants ot noise are being emitted in an amount,
concentration of level which is in excess of the Sindh Environmental Quality Standards or, where
applicable, the standards established under sub-clause (i) of clause (g) of sub-section (1) of section 6’,

Article 17(1}: ‘No proponent of a project shall commence construction or opetation unless he has filed
with the Agency an initial environmental examination ot environmental impact assessment, and has

obtained from the Agency approval in respect thereof

= Artide 17(2): The agency shall;
©  a) review the inidal environmental examination and accord its approval, subject to such terms and
conditions as it may prescribe, ot requite submission of an envitonmental impact assessment by the
\,) proponent; ot

© (b) teview the envitonmental impact assessment and accord its approval subject to such terms and
conditions as it may deem fit to impose or require that the environmental impact assessment be re-
subtnitted after such modifications as may be stipulated or decline approvai of the environmental

impact assessment as being contrary to environmental objectives.

Article 17(3): ‘Evety teview of an envitonment impact assessment shall be carded out with public
participation and, subject to the provisions of this Act, after full disclosure of the particulats of the
project’.

Article 17{4): “The Agency shall communicate its approval or othetwise within a petiod of two months
from the date that the initial environmental examination is filed, and within a petiod of four months from
the date that the environmenta! impact assessment is filed complete in ali respects in accordance with the
tegulations, failing which the initial environmental examination or, as the case may be, the environmental
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impact assessment shall be deemed to have been approved, to the extent to which it does not conttavene
the provisions of this Act and the tules and regulations’,

* Article 20(1): “The Agency shall from time to time require the person in charge of a project to furnish,
within such period as may be specified, an environmental audit or environmental review teport ot
environmental management plan containing a comprehensive appraisal of the environmentat aspects of
the project’.

*  Article 20(2): The report of a project ptepared under sub-section (1) shall include:

a. analysis of the predicted qualitative and quantitative impact of the project as compated to the actual
impace;

b. evaluation of the efficacy of the preventive, mitigation and compensatory measures taken with respect
to the project; and

c, recommendations for further minimizing or mitigating the adverse environmental impact of the
project.

®  Article 20(3): Based on its review of the environmental audit report, the Agency may, after giving the
petson in charge of the project an opportunity of being heard, direct that specified mitigation and
compensatory measures be adopted within a specified time period and may also, where necessaty, modify

the approval granted by it under secdon 17°,

2.5 Sindh EPA (Review of IEE and EIA) Regulations 2014

Sindh Environmental Protection Agency Review of IEE / EIA) Regulations, 2014 (“2014 Regulations”)
made in exercise of powers conferred under section 37 of the 2014 Act provide the necessary guidelines on
the prepatation, submission, & review of Initial Enviromnental Examinations (IEEs) and Environmental
Impact Assessments (ELAs). The 2014 Repulations categotize projects in three categodes provided in
Schedule T (list of projects requiring IEE), IT {ist of projects requiring FIA) and III {list of projects requiting
Environmental Checklist) of the 2014 Regulations. A copy of SEPA (review of IEE/EIA) Regulations, 2014
is attached as Annexure - IL

"The proposed project falls in category B (1) of the Schedule I [ist of Projects tequiting IEE) of the 2014
Regulations, which provides: '
B. Energy

1. Hydtoelectric powet generation less than 50 MW
Hence, an IEE of the project has been conducted.
The submission and approval procedure for the TEE is summarized below:

= The IEE tepott shall be subumitted, together with a teview fee and form included as Schedule-V of the
2014 Regulations.

=  The SEPA shall conduct a preliminary scrutiny and reply within 15 working days of the submittal of the
report a) confirming completeness, or b) asking for additional information, if needed, ot ¢) teturning the
teport requiring additional studies, if necessary.
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* The SEPA is required to make evety effort to complete the IHE review process within two months of

the issue of confirmaton of completeness.

» The Director-General of SHPA may constitute a Commitiee of officets from within the Agency for
review and may direct the proponent and Firm to present the teport before the commitiee.

®  The approval granted at the end of the review process is valid for three years fot start of construction.

*  Once project construction has been completed, the proponent is requited to submit a request to the
SEPA for confirmation of compliance. An environmental management plan for the operation phase is to
accompany the request,

* The SEPA is required to communicate its decision within four months of receipt of the request. The
project can commence operation only after it has received approval from the SEPA.

a. Sindh Environmentat Quality Standards

On June 28, 2016, the Sindh Environmental Industrial Waste Water, Effluent, Domestic, Sewerage, Industtial
Air Emission and Ambient Air, Noise for Vehicles, Air Emissions for Vehicles and Drinking Water Quality
Standards, 2015 have been notified by Sindh EPA. SEQS ate attached as Annexure — IIT of this report.

Table 2.1 shows SEQS for ambient air.

Sulfur Dioxide (302)

Oxides of Nitrogen as (NO)

Oxides of Nittogen as (NOy)

Qs

'Susp‘cndqdrl’atﬁéﬁlat' Mitté

Patticulate Matte

Respitable Partcul

Lead (Pb)

-

Carbon Monoxide (CO)
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uniform interval.

24 hOUﬂY / 8 hourly Vﬂlues Should be met 98% of the ing yea,r 2% of the ume it may exceed but not
of1 two consecunve days S .

#¥ o 9 ue/m? plus baseline, whichevet is low

Table 2.2 shows the standards for motor vehicle noise,

o & [ fen jo fa e o = o ]

Chloide @sCly -7 © 1000 1000 SC mg/l
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13 SulphateSO
14 Sulphide (529 °
15 Ammonia (NI

16
17 Cadnitic

18 Chitomni
19 -
20 Lead
21 M

22 Selen

- 23 Nk
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25

26 -

27

28

29

30
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G mg)
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Chemical

Aluminum (Al) mg/1
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2 Treated water entering  Must not be

Arsenic (As)
the disttibution detectable in any 100 g

system (Ecoli or mi sample 7
thermo tolerant
coliform and total

coliform bactetia)
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3 “Treated water: niur (e
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“distribution system * - - Detectible in‘any C
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(Bucolfor thermo * 100 ol sample. In -~ 10 Chromium (Cf .. . :£005
 tolerant coliform anci- *caseoflage quper (Cu) 2

:-total coliform _ » Orgaﬁlc (mg/L)
ba‘?mﬂ,ﬂ) e Phenohc conﬂoounds <0 0002

-~ “Toxic Inorggmcs (mg/ liter)

ot bé’résent{iﬁ;??% | 13

Cyanide CN): <0.05

| ____ Physical - 17 Mercury (Hg) <0.001
4 Color .+ . 5TCU 002 .
5 Taste Non objectionable/ Nitrate (NO3)-
6 Odor
_Turbidity <5NTU 21 Selenium (Se) <0.01
: TotalHardne as e
CaCOy
9 TDS
10 pH -
11 Alpha T

12 Beta emitters
b, National Power Policy, 2013

The Ministty of Water and Power of the Government of Pakistan has developed an ambitious power policy .
to support the current and future energy needs of the countty. This bold strategy will set Pakistan on a
trajectory of rapid economic growth and social development. Simultaneously, it will address the key challenges
of the powet sectot in otder to provide much needed relief to the citizens of Pakistan. The powet policy aims
that the countty will develop the most efficient and consumer centric power generation, transmission, and

disttibution system that meets the needs of its population and boosts its economy in a sustainable and
affordable manner.

c. Power Generation Policy, 2015

In Pussuant to the decision of Council of Common Interest (the Council) held on 18th March, 2015, the
Council approved the Power Generation Policy, 2015, which was subsequently finalized in consultation with
all provincial tepresentatives during the meeting of the Inter Provincial Coordination Committee (IPCC) on
31-03-2015 and published in the official Gazette of Pakistan. Main objectives of power policy ate:

®  To provide sufficient power generation capacity at the least cost

" To encourage and ensure exploitation of indigenous resources

= To ensute that all stakeholders are looked after in the process; a win-win situation
L

"To be attuned to safeguarding the environment
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Scope of the power policy summatized below,

®  Private sector power projects

= Public sector powet projects, whete required by the Project Sponsor

*  Public-Private Partnership (PPP) power projects

*  Power projects developed by the Public sector and subsequently divested

d. The Sindh Irrigation Act (1879) and the Canal and Drainage Act (1873)

This Sindh Trrigation Act covers the construction, maintenance and regulation of canals for the supply of
watet and for the levy of rates of water supplied in the Province of Sindh. Canals are defined as channels,
pipes and resetvoirs constructed and maintained by the Government for the supply for storage of water.
Under section 27 of the Act a person desiring to have a supply of water from a canal for purposes other than
irfigation shall submit a written application to a Canal Officer who may, with the sanction of the Provincial
Government give permission undet special conditions. The Act under section 61 also prohibits the damaging,
altering, enlatrging or obstructing the canals without proper authority.

The Canal and Drainage Act (1873) prohibits cottuption or fouling of water in canals (defined to include

channels, tube wells, reservoirs and watercousses), o obstruction of drainage.

The canals and associated ittigation network exists in the project area and provisions of these acts applies to
certain activities like water abstraction by project contractors etc. There is no project activity planned near the
canal and associated network which could ditectly cause physical damage to the canal or alteration in water
quality. Any absiracton of watet from the canal shall be only done after getting formal approval from the
concettied irtdpation department,

e. The Forest Act 1927

This act is applicable to all regions of Pakistan. It includes procedures for constituting and managing various
types of fotests, such as reserved forests and protected forests. The act empowers the provincial forest
depattments to declare any forest area as resetved ot protected and also prohibit the breaking up or cleating
of forest for cultivation, grazing, hunting, removing forest produce; quatrying and felling, lopping and topping
of trees, branches in tesetved and protected fotests. It also defines the duties and roles of forest related public

setvants, and penalties for any infringement of the tules. Thete is no protected forest located within the THE
Pproject atea.

f.  Land Acquisition Act, 1894

"This Act is a colonial legacy which provides law for the acquisidon of land needed for public purposes and
for companies. The Act provides complete mechanism for determining the amount of compensation for land,
trees, horticulture, to be made on account of such acquisitions, The law provides details of various peculiatities
involved in acquisition of land such as preliminaty investigation, objection to acquisition, declaration of
intended acquisition, enquiry into measurements, vaiue & claims, taking possession, reference to coutt and
procedure thereon, apporticnment of compensation, payment, temporary occapation of land, acquisition of
land for companies, disputes resolutions, pepalties and exemptions, etc. This Act has 55 sections addressing
different ateas. Section 4(2) of the Act mentions that it shall be lawful for any official authotized by the
Collectot to enter upon and sutvey, to dig or to do all other acts necessary to ascertain whether the land is

suitable for such purpose,
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The land will be acquired by the proponent.
g. Hazardous Substances Rules, 2014

The Hazardous Substances Rules 2014 define the hazardous substances in schedule T and make it compulsory
for any proponent who is filing an Environmental Assessment to apply for a license for transpotting any
hazardous substance that it has in its plans. ‘The rules also stipulate a waste management plan to be in place in
such a facility holding hazardous matetials. Further SEP Act 2014 also requires the proponent to obtain a
license to store any such hazardous substance. The proponent is obligated to follow in accordance with the
provisions of the act and rules.

h. Laws on protection of Archacological Sites & Cultural Heritage

i.  Antiquities Act, 1975

"The act ensutes the protection of cultural resoutces in Pakistan, It is designed to protect antiquities from
destruction, theft, negligence, unlawful excavation, trade and export, Antiquities have been defined in the Act
as ancient products of human activity, historical sites, or sites of anthropological or cultural interest, national
monuments etc, ‘The Act prohibits new construction in the proximity of a protected antiquity and empowers
the Government of Pakistan to prohibit excavaton in any area, which may contain ardcles of archaeological
significance, The developers are obligated to ensuze that no activity is undertaken within 61 m (200 £} of 2
protected antiquity, and to repott to the GoP’s Dept. of Archacology if any atrchaeological discovery made
duting the cousse of the project.

None of the archeological site exists in the microenvironment of project atea.

ii. Guidelines for Sensitive and Critical Area, October 1997

The above guidelines list up a oumber of areas subject to protection in terms of sensitive ecosystems and
archaeclogical importance. In Appendix II of the Guidelines, a list of eight Archaeological Sites and
Monuments, of which four of them are National Monuments, in Karachi is provided. Furthet, thete ate 203
sites declared as “Protected Heritage” within Karachi District.

None of such sites however exist within the cottidor of impact of the proposed Project.

iii, IFC General EHS Guidelines

The EHS guidelines published by IFC are technical reference documents that addtess IFC’s expectations
regarding the indusetal pollution management performance of its projects; however, these puidelines have
been benefited from for other projects as well, They are designed to assist managers and decision makers with
relevant industry background and technical information. This information suppotts actions aimed at avoiding,
minimizing, and controlling EHS impacts duting construction, operation, and decommissioning phase of a
Project ot facility.

Environmental issues associated with the construction and maintenance activities may include, among others,

noise and vibration, soit erosion, and threats to biodiversity including habitat alteration and impacts to wildlife.

Examples of the impacts addtessed in the General EHS Guidelines include:
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. = Constrtuction site waste generation;

" Soil erosion and sediment control from materials sourcing areas and site preparation activities;

®  Fugitive dust & other emissions (e.g. from vehicle traffic, land clearing activities, & matetials stockpiles);

= Noise from heavy equipment and truck traffic;

Potential for hazardous materials and oil spills associated with heavy equipment opetation and fuelling
activities,
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Chapter 3 Description of Project

3.1  Project Setting

Nara Hydropower Project is situated at RD-26 of the Nara Canal, District Sukkuz, Sindh province, Nara Canal
originates from Sukkur Barrage and flows along the left bank of River Indus. Location map of the power
project with nearby settlements and structures is depicted below;

Locatlon Map of Project IR N Leqend
Nara Hydrepowe? Project ‘

: # MNara Hyﬁroane'ﬁ Project:
| © RaiwayStafiori

Nara Canal

Figure 3.1: Location of Proposed Project

The distance of sertlements and major structures from the proposed hydropower plant is given below in the
table;

- 8. No Name ' '..‘Type
-’} 1 Arror Human settlement 3.2
2 7| Muohammad - Hassan- Human setflement | 2.0
| Khawar I g Dl

3 Nandhi Patm 'Human setflement 3.7 Northwest
4 Janwadi ©  {Homansetement |37 ' C{ West -
5 Haji Arab Ghanghro Human settlement 3.8 Southwest
6 | Tando Thatit = "“|"Human settlement ~ 16,0 Northwest
7 Sukkur city Human setflement 8.4 Northwest
8 Sulkur Batrage Batrage 178 | Northwest
9 Rohti Human settlement 5.0 Notth
10 Rohti Railway station | Railway staton - 152 | Notth -

11 Babasloi Human settlement 7.2 Northwest
12 N5 i Highway 159 1 Northwest
13 N65 Highwray 6.5 Northwest

EMGC Pakistan Pvi. Lfd

Page 18



Iniftial Environmental Examinafion (IEE)

Nara Hydropower Project

Final Report

3.2

The Project

The proposed project involves the construction of a Run-of-the-river Hydropower of the total gross capacity
of 13.65 MW on RD-26 of the Nata Canal, Disttict Sukdaur, Sindh. Net power generation will be 12.9 MW.

Salient features of the proposed project are summatized below in the table;

“Table 3713

Feature

alient features of t

°| Desctiption

er project ~ -

Nara Hydropower. (Pvt) Limited

of the project
site/photographs -

1 | Proponent name
2 | Prime objectives . To respond to the nced of reduclng the gap between supply and demand
- of electricity in the country
® To exploit the so fat untapped:potential of Hydmpower i Sindh ptovince
# 'T'o provide sufficient power generation capacity at least.cost
+ To hatness electricity from cleanes, reneéwable energy sources
7 e To genetate electricity with minimal environmental footprint
3 | Project location RID-26 of the Nara Canal, Sukkur District, Sindh
with coordinates Site Coordinates; 27 37° 50” N, 68 54’ 277 E
4 | Projectarea | 'l 62 acre (cstlmatcd) ' -
5 1 Installed gross 13.65 MWW
capacity
6 | Net power L I29MW
generation b
7 | Estimated cost of | 55 Million USD
the project
8 | Type of dam No dam/reservoir required as the pro;ect is Run-of-the-River hydfopower
' _ 1 plant
9 | Immpounding river | Nara Canal, which ongmates from Sukkur Barrage, built on River Indus
10 | Specifications of | No dam ot pondage is involved in the project
dam, volume of : :
dam - , o : : '
11 | Details of Flap gate spillways shall be employed with discharge capacity of about 36
spillways m?3/s pet generating unit
12 | Hydraulic head  { Rated net head of thc proposed hydel pto]ect is 32m
13 | Types and number | 10 Units of Bevel gear Bulb Turbines will be installed
of tuthines
14 | Annual energy | 748 GWh of Energy will be pefietated annually. Turbine Efficiency vaties
generation and - { from 88% to 93% depending on Head aviilable
efficiency . _ ' - '
15 | Details of Project site is an uninhabited land
communities and
displacement if
. any
16 | Existing condition -

Green field; construction wark not statted
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Saliesit features of the-proposed hydropower project ~ 7 -

17 | Timeline of 30 Months
project
implementation

18 | Design life of the | 50 yeats
project ' S S . : - -

19 | Summaty of 'The generated power shall be evacuated through 0.69/11 kV step-up
Power evacuation, | transformers for subsequent connection and transmission to the National
transmission Transmission and Dispatch Company (NTDC} system
voltage and Crid

L interconnection

Location of project and estimated project area is depicted below;

§ Project Area L : Legend v
19 BEMVY Mara Hydropower : i Nara Hydropower Prajact
— : £ ‘Nara Hydropower ProjectArea

-

Fig 3.1: Project location and area

"The project site is accessible through Nara Canal Road from notth. Nata Canal has fall on RD-26, which is
considered as suitable for small hydel power generating units. ‘The power station will be developed at the
canal drop structure location, Project wotks will be cattied out during the canal closure periods and during
the low flow periods.

Location of vatious components of the proposed project is depicted below. Main components are weir,

turbine & generator units and power evacuation unit,
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]

Turbine and Generator Units

B Power Evacuation Unit i

qe w2017 DigHalGleaw
Fig 3.2: Main components of the project

Peak flow rate of Nata Canal during the irrigation season is about 569 m3/s. Mcan annual flow is 295 m3/s.
The potential for the Nara Canal Project was identified in an eatlier project ranking study, which was prepared
by consultants W.S. Atkins in 2012,

Flow into the canal is control by a Head Regulator that was constructed as part of the Sukkur Batrage
wotks. The Natra Canal is one of the three canals on the left bank of the Indus at Sukkus, At the Head
Regulator the Nara Canal is immediately adjacent to the Rohri Canal and a smaller canal located between
the two larger waterways.

The gradient of the canal after construction of the fall at the proposed power station location is reported
as 1:8,125. The canal profile has evolved due to the effects of sedimentation and erosion, The existing canal
from the regulator to the RD-26 drop is reported to have a bed width of 84.43 m (277 ft.) and a slope of
1:8,125, The canal is designed for a flow rate of 13,602 ft3/s. The bed level varies from el 174.40 ft.
downstream from the regulator to 171.2 ft. at the drop structure. The working water depth is believed to
be about 10.5 ft. The water level at the upstream end is undesstood to be el 194.5 ft.

The nominal canal gradient downstteam from the fall is 1:15,140. The bed level at the downstream from
the fall is el 169.0 giving a fall height of about 2.2 ft. The existing information suggests an available head of
about 0.3 m without any changes to the canal profile, The watex level upstream from the Head Regulator
is controlled by the Sukkur Barrage.

The shoteline of the canal is utilized for housing and small industtial enterprises along much of the reach
from the Head Regulator downstream past the proposed power station location,

"The encroachments appear to be located outside of the existing canal dike and should not affect the

maodifications to the canal for the proposed opetation of the power station. The major highway crossing is
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located at about 1500 m from the Regulator as for the Rohri Canal. The level of this bridge will not affect
the design or operation of the proposed power station.

Site Layout

The powerhouse structure will be located adjacent to the existing canal drop structure in the abandoned
teach of canal. The powerhouse will be located in the canal teach. The existing canal dikes will be extended
to the inlet to the powethouse and will transition to vertical approach channel walls, The inlet channel to
the powerhouse will slope to the inlet of the structure and will be lined with a concrete apron. Similatly, the
outlet channel will slope from the end of the draft tube to the canal invert. The outlet structure wilt have a

trapezoidal cross section with concrete lining from the draft tube to the canal invert.

A control building will be located at the end of the powethouse adjacent to the switchyard that will connect
to the transmission lines.

Powerhouse Layout

A bevel gear Bulb Tutbine arrangement was selected after the consultatdon with the proposed turbine
supplier (Andritz Hydro). The turbines will have a horizontal axis and double regulated Kaplan type
tunners. These turbines will allow for a compact powethouse structure suited for the high flow rates
required in the canals. The bevel gear atrangement allows the generator to be placed with a vertical axis and
to be situated above the turbine, The geating arrangement also allows for a speed increaser that reduces the
size of the generator.

Powerhouse was designed for a turbine with runner diameter of 2.6 m and rotational speed of 162 rpm.
The rated head fot the selected turbine prototype is 3.2 mand the rated flow per generating unit is 50 m3/s.
The actual turbine performance will depend on the water levels upstream from the Sukkur Barrage and the
flow rate through the canals, The Nara site will have 10 generating units, All units will be of the same design

to allow for economy during manufacture, installation, and operations and maintenance.

The powethouse will house the generating units along with associated auxiliary equipment. An erection bay
area will be inciuded at the end of the powethouse. An overhead traveling crane will be provided for initial
installation of the equipment and for maintenance.

"The powerhouse sttucture will be atranged by allowing for flow over top of the powerhouse with control
by flap gates. The gates could be adjusted to supplement the flow through the powet station duting high
flow conditions. The gates would also open rapidly in the event of a power system load rejection so that
the flow rate along the canal would not be disrupted. During conditions when the power station cannot
opetate (e.g. when the maximum head limit is exceeded) the canal flow will be discharged entitely by the
flap gates.

Control of the flow in the canal will be at the power station rather than at the Head Regulator to allow for
the highest possible generating head. The flow rate in the canal can be automatically regulated by the power
station control system in response to specified demands for irrigation systems downstream, The Head
Regulator opetating policy will be adjusted so that the water level in the canals is equal to the level in the
Indus at the Sukkur Barrage but with the gates used so that the maximum watet level at the upstream end
of the canals is at el 60.96 m.
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The maximum static water level upstream will be at el 60.96 m (el 200 fi), which will cotrespond with the
highest level upstream from the Sukkur Barrage before the Head Regulator gates must be partially closed
fot flood protection.

Dewatering of the foundation excavation will be requited to allow construction work to be cartied out in
the dry. Details of the dewatering scheme will be determined by the Contractor but is expected to include
a three-stage approach. The first stage would consist of excavation to the top of the groundwater table.
Tube wells would be installed to allow excavation to continue to a second stage level. A slorry wall or sheet
pile wall will be installed to reduce seepage into the excavation. Additional tube wells would be installed to
control seepage pressures at the ground surface.

The after bay will be concrete lined to prevent foundation scour ot migration of sediment into the draft
tube. The approach channel to the intake would slope down from the canal bed level to the inlet elevation,
The turbines will be arranged with a horizontal axis set below the minimum water level for the power
station. A minimum level at el 55 m was selected for both stations based on a review of the water levels

computed as desctibed in Section 8. The turbine centesline is set at about 6.5 m below the tailwater level.
Spillway Facilities

Flap gates will be installed on the top of each generating unit in the powethouse, as illustrated in Appendix
A, The flap gates will be used to discharge flow in excess of the generating unit capacity and in the event
of an outage at the plant. The gaies will open rapidly following a change in the load on the power station
s0 as to prevent the formation of open channel surges along the canal upstream,

'The proposed flap gate spillways will provide a discharge capacity of about 36 m3/s per generating unit
with the water level at the maximum static level (el 60.96 m). During a load rejection for any of the units,
the gates can be opened to maintain the water level upstream from the powerhouse. The sill level for the
spillways will be at el 58.68 m and the crest will function as a broad crested weir when the gates are fully
retracted.

The discharge capacity of the powethouse spillway will vary depending on the upstrearn water level as
illustrated in Figure. The spillway will be effective for management of surge conditions following unit shut
down by opening gates to compensate for the unit going off line. Duting a full load shut down, a transient
wave would be created that would be mitigated by the operation of the gates to discharge patt of the otiginal
flow tate.

However, the capacity of the spillway will be less than the flow rate in the canal for many conditions with
the water level upstream of the Sukkur Batrage below the maxzimum control level. The average water level

upstream of Sukkuar Barrage is at el 59.94 m, which will provide for a spillway flow capacity of onty about
149 m3/s at Nara,

"The capacity of the spillway emphasizes the impottance of the power station to maintain the flow rate to
the irrigation areas. Normal operation of the facility will require that the generating units are functioning to
provide the flow rate satisfying the irtigation demand, The spillway will operate to supplement the power
station discharge but would not be sufficient to pass the full flow rate in the canal system.

An auxiliary spillway would be required if the irrigation canal system were required to operate independently
of the power stations,
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Fig 3.3: Spillway discharge capacity
Canal Dikes

Dikes must be constructed along the canals upstream from the power stations, The maximutn static watet
level is assumed to be at el 60.96 m, corresponding to the maximum level for operation of the power station.
A freeboard of 1.0 m is included from this maximum water level to the erest of the dikes to allow for open
channel transients following plant load rejection.

The dikes will be constructed as homogeneous eatrthfill embankments with a slope of 2H:1V. The height
of the dikes varies along the canal with a maximum height of about 4.5 m for the Nara Canal. The height
of the dikes is estitnated from the available cross section sutveys. However, in some locations it is not clear
whether the ground level rises above the maximum elevation in the ctoss section. In these cases, a dike has
been estimated based on the elevation at the end of the cross section.

A nominal crest width of 3.0 m has been assumed to allow for an access track along the dike. The typicat
cross section will include 30 cm of stone pitching overlying a 150 mm thick transition filter of 12 to 50 mm
gravel, and a 150 mum thick base filter of 3 to 12 mm gravel. The pitching will extend over the top of the
dike slope with a 0.6 m hotizontal surface. The slope protection will be blended into the existing slope
protection along the canal.

Existing Canal Drop Structure Closute

The existing canal drop structure will be permanently closed as part of the power project. The closute will
be accomplished by placing an embankment across the canal immediately upstream from the drop structure
during the January canal outage.

The emhankment will be designed as a homogenous earth fill founded on the existing canal bed. The crest
elevation will be the same as the dike bank levels and will accommodate open channel transient conditions
from power station operations.
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The downstream slope of the embankment will be ptotected by tuef. The upstteam slope will be covered
with stone pitching founded on filter layer. The existing structure can be left in their present condition and
not demolished. This structure will no longet have any purpose for the operation of the canal.

Transmission Line Connection

The maximum power plant generation capacity at peak will be about 13 MW at Nara HPP. Each powet
station will transform the voltage to 11 kV for connection to the national giid system.

Energy Yield

Estimated energy yield from the hydropower project is as follows;

8. No Parameter

Nara Hydropower

1 Gencrating Units =~ © R o 10~
2 Annual Energy Generation (GWh) . 74.8
3 | Maximum Power (MW) ~ - B 112.9

The above analysis includes all power station efficiencies as well as auxiliary consumption in the power

station. The energy yield does not allow for any transmission system losses from the site to the national
grid,
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Fig 3.4: Power duration curve

3.3 Overview of Hydropower

Hydropower is considered a renewable form of energy because it is based on solar energy that drives the
hydsologic cycle. The hydrologic cycle refers to the following process: the sun heats water (about 97 percent

from oceans); water evaporates; tising air curtents transport water vapots to the upper attnosphere whete
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lowesr temperatutes condense vapors into clouds. Air currents move the clouds around the globe and

eventually, water falls as precipitation. Through this process, water can reach altitudes higher than sea level.

Gravity causes water to descend from higher elevations creating oppottunities to hatness water enetgy—
gravitational energy from falling water and kinetic energy from flowing water. The amount of kinetic energy
available from water flow depends on the height from which the water drops, the angle of the slope, and
the volume of water per unit of time, i.e., the discharge.

The energy of flowing water is harnessed by turbines, which are placed in the path of the water flow. The
force exerted by water moving over turbine blades rotates the turbine mnner; the turbine tunner rotates
the generator, which produces electricity.

Compared with other technologies, the most impottant advantages of hydropower are the following;

»  Hydropower generation is based on a reliable proven technology that has been around for more than a

century and hydropower plants can be easily rehabilitated or upgraded utilizing recent advances in hydro
technologies.

=  Hydropower generation is renewable because it does not reduce the water resources it uses and does not
tequire fuel,

=  In most cases, hydropower is an economically competitive renewable soutce of energy. The levelized cost
of electricity (LCOE) is usually in the range of US$0.05 to US$0.10 per kWh [Energy Information
Administtation, US, 2010]. Rehabilitating or upgrading existing hydropower schemes provides
opportunities for cost-effective capacity increases,

®  Hydtopower exploits domestic water resources, thereby achieving price stability by avoiding market
fluctuations.

®  Storage hydropower schemes (dams, pumped storage) offer operational flexibility because they can be
easily ramped up or shut down, creating potential for immediate response to flucruations in electricity
demand. Thus storage hydto are valuable to meet peak demand or to compensate for other plants in the
gtid (especially solar and wind), which can experience sudden fluctuations in power output,

® The creation of reservoirs also allows water to be stored for drinking or irtigation, reducing human
vulnerability to droughts, Resetvoirs can provide flood protection, and can improve waterway transport
capacity. Futther, HPPs with reservoirs can generate energy during dry periods and regulate fluctaations
in the energy supply network by using the stored water.

Envitonmental impacts triggered by impiementing hydropower schemes are well known and manageable.
Disadvantages of hydropower include the following:

= High up-front investment costs compared to other technologies, such as thermal power {(but low
operational costs since no fuel is required).

=  Resetvoirs may have a negative impact on the inundated area, damage river flora and fauna, or disrupt

tiver uses such as navigation, However, most negative impacts can be mitigated through project design.

EMGC Pakistan Pvl, Lid Page 26



Initlal Environmental Examination (1EE) Final Report
Nava Hydropower Project

331  Design and Types

Hydropower can be genetated whetever a flow of water descends from a higher level to a lower level. The
difference between the two water surface elevations is referred to as head. Head can exist in nature, for
instance when a stream runs down a steep hillside oz when a shatp change in clevation creates a waterfall in a
tiver. However, head can also be created artificially by constructing a weir or datm; the dam creates a battier

to water flow, ralsing the upstream watet level to the desited elevation.

As a result of elevation differences gravitational potential enetgy is stored in the water; this energy can be
exploited by installing turbines and generators. Water flow moves the turbine blades, thereby converting
watet’s potential energy into kinetic energy. The turbine rotation forces the generator rotator to spin around

the stator thereby converting kinetic energy first to mechanical energy, and then to electrical energy.
Each hydropower plant is site-specific, but plants can be classified according to the following parameters:
*  Size or installed capacity |

®  Head availability

= Operation regime

= Purpose of plant structures

Classification by Size

HPT's are commonly classified based on installed capacity P (MW). Opinions vary on the threshold that
separates individual classes. HPPs are also classified based on dam head. The dlassification that follows is

approximate but widely accepted; criteria vary among different countries,

1. Micto P < 0.1 MW

2. Small 0.1 MW <P < 10 MW (some countries go up to 30-35 MW)
3. Medium 10 MW < P < 100 MW

4. Latge P> 100 MW

1. Micro hydtopower projects can supply electricity for an isolated industry, or small remote community.
Usually, micro HPPs ate stand-alone, i.e., they ate not connected to the grid, and they are always mn-of-
tiver type. Small watet storage tanks ate sometimes constructed so that hydro generation is guaranteed
for minimum period pet da;y, even duting low-water flow conditions. Micto hydropower schemes are
commonly encounteted in tutal areas of developing countries where they provide an economical energy
source without fuei dependency.

2. Small HPPs are dimensioned considerably smallet than medium and large HPPs because small HPPs
usually exploit low dischatges. Most small HPPs are sun-of-tiver type that are connected to the power
giid.

3. Medium hydropowet schemes are either of the run-of tiver or storage type and they almost always feed

into a grid. Their layout may include a dam to create 4 head pond. The E&M equipment is similat to that
of latrge hydropower schemes,
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4, Large hydropower schemes are always connected to a latge grid; large HPPs can be run-of-river ot storage

type; each layout is site-specific and each plant’s E&M cquipment is designed for local needs and
conditions,

Classification by Head size

Depending on the head being exploited for electticity production, HPP schemes are divided into the following
categories:

1. Highhead: H> 100 m

2. Medium head: 30 m < H < 100 m

3. Lowhead: T <30 m

Classification by Operation
HPP schemes can be classified according to the type of operation as follows:

1. Run-of-tiver schemes
2. Storage schemes
3. Pump storage schemes

1. Run-gfriver schewes generate electricity by immediate use of the inflow. As a result, ran-of-tiver HPPs ate
subject to weather and seasonal variations resulting in variable power generation. Most tun-of-river

schemes have no storage capacity, or limited stotage, which limits peak power operation to a few houts.

2, Storage schemer are chasacterized by water impoundment upstream of a dam structure to create a teservoit
in which water is predominantly stored duting high-flow petiods and consumed for enerpy producﬁon
during low-flow petiods. Using stored water for the inflow to generate energy creates some security
against natural fluctuations in water availability caused by weather and seasonal variatdons. Reservoir size ‘
determines the level of flow tegulation.

3. Pumped storage plants are HPPs that can store water by pumping it from a lower reservoir or a tivet to a
higher resetvoir. Water is pumped during off-peak hours (lower power demand/ lower priced supply) by
tevessing turbine operation to make more water available to generate electricity during peak demand
periods, This process creates efficiencies of up to 80 percent—pumping uses 20 percent or mote energy

than the energy that is generated when an equal amount of water is released to generate electricity through
the HPP.

Classification by Purpose

Multi-purpose schemes provide watet for other uses for human subsistence and development. About one-
third of existing hydropower projects serve other functions in addition to enesgy generation (LeCornu
1998).

The additional functions of HPP schemes may include the following:

™ Flood profection: watet storage reduces the impact of floods.
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" Dronght mitigation: supplement irrigation and community water supplies duting diy periods.
®  [rrigation: water for agriculture.
»  Warer supply. reservoir provides community water supply.

w  [nproved conditions: raising the water level in a reservoir imptoves conditions for navigation, fishing, tourism
and recreation.

3.3.2  Site Layouts

Local topogiaphy, hydrology and peology charactetistics vary widely, which is why hydropower scheme
layouts must be developed for each site in accordance with given natural conditions. In addition, each location
has unique environmental and social conditions that affect hydropower facility layout and design, Therefore,
each HPP layout aims to optimize the positdon of individual scheme components to fully exploit the natural
resoutces of available head and stream flow in the most efficient manner—technically, economically and
financially,

One task in the design of HPP scheme layouts involves positioning the powerhouse relative to headworks
used for water diversion from the river course. In general, two options exist:

® Locate the powerhouse structure adjacent to the headworks

Construct a diversion scheme so the powerhouse is built in a remote location downstream of the
headworks to exploit 2 highet head, If the siver channel below the dam has an appredable fall, economic
studies should be made to determine whether a remote powethouse location downstream from the dam
is justifiable.

Existing topographical and geological conditions determine the length and the type of structures used to divert
power water from fiver to powethouse,

33.3 Components of Hydropower Schemes

HPP scheme components cant be gtouped as follows:

= Civil works

= Headworks

n Waterway

=  Powethouse and tailrace

* Electromechanical equipment
" Hydraulic seeel structures

= Grid connection facilities

Civil Structures

The civil structures that comptise 2 HPP scheme can be grouped as follows:

»  Headworks: creates head, extracts water from the tiver course towatd the generating equipment and allows

safe passage of flood flows

EMG Paidstan Pyt Lid Page 29



Inittal Environmental Examinafion (1EF) Final Report
Nara Hydrepowsr Project

= Waterway. conveys water to powerhouse

s Powerhonse. comptises structures to accommodate electromechanical equipment that convetts water

energy, first into mechanical and then into electrical enetpy
n  Tailrace: discharges turbine water into a receiver, a tiver, lake or ocean

w  Auxiliary structures: protect HPP schertoe from potential risks such as tutbine abrasion, sediment deposition

in the waterways, and riverbed erosion downstream of the headworks

Electromechanical Equipment

Turtines: Hydro turbines can be grouped according to the head that they exploit to harvest hydtopower, and
theit mode of operation,

A rough classification according to the available head (H) appeats below:

= Turbines appropriate for low head H < 10 m
= Turbines apptopriate for medium head 50 m <H < 10m
= Turbines appropriate for high head H > 100 m

Another common classification of hydro turbines is based on their principle of operation—impulse ot
reaction type—that describes how the turbine transforms potential water enetgy into rotatonal mechanical

enetgy,

The rotor of the reaction turbine is fully immersed in water and is enclosed in a pressure casing. The runner
blades are profiled so that pressure differences across them impose lift forces, just as on aircraft wings, which
cause the ranner to rotate. Two main types of reaction turbine are the propeller (with Kaplan vatriant) and
Francis turbines.

In contrast, an impulse turbine runner operates in ait, driven by a jet (or jets) of water. Three main types of

impulse turbine are in use: the Pelton, the Tutgo, and the Crossflow.

Sonsrce: Voith

Fig 3.5: Application range of bulb design turbines

Geeperator: 'The generator transforms mechanical enesgy into electrical energy using an excitation system.
Depending on requited runner speed and power station charactetistics, the generator types ate classified as

follows:
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* Horizontal and vertical hydro genetators are classified by their axis locations. Usually, latge and medium-
stzed units adopt a vertical layout; medium and small-capacity units adopt horizontal layouts,

®  Brushless excitation penerator and excitation with brush generatot

® Synchtonous generators are equipped with a DC electtic or permanent magnet excitation systern
associated with a voltage regulator that controls cutput voltage befote the generator is connected to the
grid. Synchtonous generator excitation is independent of the grid so synchronous generators can produce
power even without grid connection. Aéynchronous generators are unable to regulate voltage output and
mun at a speed telated to system frequency; if isolated from the grid they cannot produce power because
their excitation cutrent comes ftom the grid.

Typical generator efficiency in SHPP installation schemes incteases with rated power. For very small units

(e.g., 10 kW) efficiency can be close to 90 percent; for larger capacities (> 1 MW) efficiency apptoaches 98
percent.

Hydraulic Steel Structures

Hydraulic steel sttuctuges ate installed in HPP schemes to control water flow using gates ot valves and are

classified according to their operational putpose.

Sorviee gates for continuous flow regulation in the waterway or of the water level in the reservoir include spillway

gates, bottom outlet gates, and lock gates (for navigation).

Eimergency gates are used to shut down water flow in conduits or open channels; typically they are designed only
to be fully open or fully closed and they include intake gates, gates upstream of penstock service valves, draft
tube gates, and gates installed upstream of bottom outlet gates

Maintenance gates are used to empty the conduit ot canal for equipment maintenance (tutbines, pumps ot other
gates); the most common type is the stoplog gate.

Distributor vanes or turbine needle valves are used for flow regulation.

Trash racks {or sereens) are neatly always requited at pressute pipes entrances and intakes to prevent floating
debtis from entering.

Grid Connection

Before generated energy is transmitted through the grid, stepup transformers increase the voltage to reduce
enetgy losses in the lines, Generated electricity is transmitted to a gridconnection point where electricity is
converted to the voltage of the distribution network. In remote areas, new trapsmission lines can pose
considerable planning hurdles and costs; it is easier and more economical to locate an HPP scheme closet to

loads ot existing transmission lines,

34  Ovetview of Run-of-the-river Hydropower

Run of River hydroelectric projects employ the natural elevation gradient of a flowing body of water to
generate electticity. Water is diverted from the main channel through a seties of pipes that eventually turns
turbines in a power plant before returning to the siver downstream. This is a method of energy generation
that is low impact on all three prongs: economic, social, and environmental. There are limited storage

reservoits and large dams are not requited for a project of this nature.
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Low head schemes

Note: PS & Powerstation

Fig 3.6: Low head run of river hydel power layout!

One downfall of RoR hydropower stems from water availability during low late season flows. Another
stumbling block is that RoR systems are strictly on demand. Because thete is no storage of the energy, it is
only available s it is generated. This is in contrast to combustion methods of energy generation, whete the

fuel (coal, wood, and biofuels) can be stored and combusted when energy is needed.

3.4.1 Economics

RoR systems, like other renewable energy sources, feature a high proportion of upfront installation cost
with comparatively lowet investments to maintenance, The diversion weir, piping, turbine and generator
costs tnake up 35% of the initial cost while the distribution cables alone comprise 33% of the costs. The
othet portion of the investment falls under project delivery. Projects with higher peals output require more
resources and bigger components that can exponentially scale up in size. Thus, RoR systems have high
potential in developing countties or rural areas that don’t have large grids or infrastructure, Community
scale hydropower projects involve materials small enough to be transported in a pickup truck., Once the
matetials ate on site, the project just needs to be assembled. This can be done with community cooperation,
which zeroes the cost of manual labor for installation.

Furthermore, maintenance is not directly related to the hydro scheme, but rather an indirect effect related
to the distribution of power. The components of power generation in RoR systems, in fact, involve virtually
no maintenance. The main costs include maintaining the transmission lines that connect the homes to the
generator. This maintenance includes trimming trees that may interfere with wires, replacing bad wires,
dealing with animals that come in contact with them and keeping the wites off the ground. This further
justifies small hydtoelecttic projects, because the smaller scale suggests that the people using the power will
live closet to the turbine and generatot, reducing installation and maintenance costs since a lesser length of

transmission cable is required.

1 Strabl, Theodor, Zunic, Franz {2006). Hydraulic Engineering: Present Situation and New Developments.

Springer. Retrieved from http://www.springer.com/de/book/9783540223009
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According to Atlason et al. 2014, hydropower has the highest return on investment compared to many other

forms of sustainable energy with Run-of-River having an even higher payback ratio than traditional storage
based hydropowet.

Energy Payback Ratio

67

203

Energy output/Energy invested

, k13 g
Q mﬁ S ,ia RO '
Cod Nuclear Biomass Wind Solar

Energy Source

Fig 3.7: Main components of the project?

Energy payback ratio of seven common energy sources as a ratio of the gross energy output aver gross

enetgy invested into production including construction/ptoduction of the power plants (Adason et al,,
2014).

2 Analysis of Reservoir-Based Hydroelectric vetsus Run-of-River Hydroelecttic Energy Production by Cassie Medal
etal. (2014)
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Chapter 4 Environmental & Social Baseline of the Project
Area

41 General
411  The Aim of Baseline Study

The baseline study relate to the physical, biological and socio-economic environment of the project atea
prior to the bepinning of construction and opetational activities.

This categotization would aid in understanding the prevalent macro and micro environment of this project
and would enable assessment of possible environmental impacts that may atise as a tesult of the activities
associated with the project. It would also assist the design team in defining the mitigation measures that

would be required to minimize if not eliminate the negative impacts which are pointed out in this study.

4.1.2  Methodology

Information for this section was collected from different sources including electronic and print media, studies
previously conducted in proposed project areca by EMC and atchives of the experis, consultations with

institutions, Non-government Organizations (NGOs) and field survey, Secondaty literature has also been
sought.

4.1.3  Study Atea — Microenvironment

Nara Hydropower Project is situated at RID-26 of the Nata Canal, at chainage 254000, District Sukkur, Sindh
province, Nara Canal otiginates from Sukkur Barrage and flows along the left bank of River Indus. Location
map of the power project with neatby settlements and structures is depicted below;

L.ocdtion Map of Project Legend .
Nara Hydropowe? Projact. 7 - . ) . € WNara Hyd!uil;nwer!Prpject'
i CoLs ®  Railway Statidn

Figure 4.1: Project Location with macro environment of Sukkur Barrage
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4.2  Physical Environment
421  Clitnate and Ambient Air Quality

‘Temperature: The Sukkur District experiences extreme temperatures in summer. The annual average
maximum temperature is approximately 34C with mean daily maximum temperatures remaining above
40°C in May, June and July. June is the hottest month with highest tecorded temperatures reaching up to
500C. Daytime minimum temperatures even in winter remain above 22°C. Winters are mild and shott with
mean minimum temperatuges not falling below 80C,

Annual Rainfall: The area is exceedingly dry with mean annual rainfall Averaged over a thirty four year
petiod ess than 88mm. The available data indicates that there ate two wet seasons: the first with low rainfall
in February and March {with mean monthly tainfall of 5.9mm and 4.9mm tespectively) and second with
higher rainfall in the monsoon petiod of July, August, and Septernber (with mean monthly rainfall of
44.6mm, 21.3mm and 10.5mm respectvely). Approximately 78% of the mean annual rainfall occurs in the
two wet seasons with 72% in monsoon. The heaviest recorded rainfall in a given day is 184.5mm in the
month of July,

Wind Direction: The wind direction is generally NIE (November to Aptil) in winter and SW in summer

(May to September). Dust storms are not frequent in the area, Hot winds blow duting the months of June
and July.

Atlthough 2 comparison of meteorological data between periods 1951-1970 and 1971-2004 shows no
significant meteotological changes, the pattern of rainfall and the maximum daily temperatures in the atea
are observed to have changed with lower occurrence of monsoon rains {the drought cycle in Pakistan is

teported to have increased from 3 per year to 4 pet year) and exceeds maximum summet daytime
temperatures.

In the Direct Influence area of the Project there is no industrial or commercial activity is taking place,
thetefore, the air Quality is relatively good.

20 Rohri/ Sukkur, Pakistan Climate Graph {(Altivuda: 68 m} o
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Figure 4.2: Climate of Sukkur
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Table 4.1: Sukkur Weather Averages
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Figure 4.4: Wind rose of Suldkur
4,22  Hydrogeological featutes of Sukkur Region
1) Hydrogeology of Sukkur
Surface Hydrology:

"The major sutface water source in the area is the Indus River. The Indus drains an area of about 950,000
km? generates 2 mean annual dischatge of 6,682 m3/s (236,000 cusecs). The mean annual flood at the
Sukkur Barrage is 18,100 m?/s (640,000 cusecs).
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The hydrograph of the river is strongly seasonal with a long low water season between October and March
and a high water season between Aptil and September — dtiven primarily by snowmelt in the upper
catchment and monsoon rainfall. The river usually peaks in mid-August or early September. The river
carries large sediment loads due to widespread and rapid erosion in its upper catchments. It is estimated
that about 1 billion m? of sediment is deposited in its floodplain each yeat. As a result of this continning
deposition, the river has developed natural levees along its length, '

Three barrages Guddu, Sukkur, and Kotti regulate river flows in Sindh. Six canals take off from Sulkur
barrage for irrigation purposes. These include Dadu Canal, Nara Canal, Rohri Canal, Rice Canal, N.W Canal

 and Khitthat Canal,

Groundwaier:

In Sukkur, Ground water at Numaish Gah and Bunder Road is saline. Drawing of large quantity of water
makes ground water more saline. 'The water table in the area along canals and Indus ranges from 12ft to
20ft with a gradient genetally otiented southwards. Groundwater for domestic consumption is abstracted
through shallow hand pumps (with motors installed on some). These hand pumps ate usually dug to a
depth of 20 to 30ft. Water quality is generally sweet, but vety few brackish gtoundwatet can also be found.
Tube wells installed for supplementing canal irrigation are dug to depths of 75ft to 100ft. The water supply
for Sukkur and Rohri cities is also abstracted directly from the Indus,

Sweet groundwater is found in the ateas along the canal network and River Indus. However a relative
decline from previous yeats has been reported. This has mainly been due to over abstraction through deep
tube wells installed for supplementing canal irrigation,

Water Quality:

Intensification of water use in Pakistan threatens the quality of water in the Indus. Rapid population growth
over the past half century has intensified the pressute on agriculture and the need for irrigation water. The
management of the flow has histotically been inefficient because of poor water storage capacity, seepage,
and inadequate maintenance of resetvoirs. Heavy irtigation and seepage have overwhelmed the drainage of
irtigated land, leading to accumulation of salts on the surface of the soil and rendering large tracts of land
unfit for agricultural production. These inefficiencies have prevented the country from attaining food self-
sufficiency.

Environmental degradation of the Indus River has created additional health risks for the population. Water
pollution in the Indus comes from a numbet of sources, including return flow from agticulture, which adds
sodium nitrates, phosphates, and pesticides to the river. Additionally, untreated or incompletely treated
sewage from cities along the Indus is discharged into the river. The river also receives a wide range of
industrial waste: organic matter and ions such as sodium, potassium, calcium, magnesium, carbonates,
bicarbonates, and chlotide as well as inorganic wastes such as fluoride, silica, and cyanide. Finally, thermal

powet piants along the Indus cause sudden increases in surface water temperatute that harm marine life.

Much of the population along the Indus depends on the tiver for drinking water, and boiling does not
remove polluting chemicals, Water pollution in the Indus River has reduced the species diversity of fish
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and decreased the supply of subsistence food for many who live near the tiver. In parts of the lower Indus
delta, mangroves that were once abundant with marine life and an important source of food for coastal

populations have almost disappear because of the toxic effect of polluted water that flow into this
ecosystem.

Regional climate change also threatens the future of the Indus water flow and the millions of people who
depend on it. The recent fast pace of glacier melt and watmer temperatutes may lead to a setious diminution
of river flow. One of the suspeéted reasons for the rapid melting of these glaciers is settling of aerosolized
soot and particles on the icy surface. This “Asian brown cloud,” caused by the burning of fossil fuels and
biomass by the mote than one billion people who live on the subcontinent, can be seen from outer space.
As the cloud settles on the white glacial ice, light and heat are absorbed rather than reflected, meliing the
ice. Even a small dectease in the flow in the tivers fed by these glaciers would have huge consequences for
agricultural production and human life3,

According to “Status of drinking water, quality of sutface and ground water sources in Sindb” submitted
to Sindh High Court in July 2017, 30 water samples wete collected from surface and ground water sources
in Sukkur and 25 (83.3pc) were found unsafe for human consumption.

Coliforms /E.Coli were also found in drinking water. Coliforms and E.coli is notmal flota of human
intestine and are excreted along with stool. This is an indicator group of bacteria which if present in water
means that water is contaminated with feces. As disease like Typhoid, Dysentery, Diahorrea, Cholera,
Hepatitis can also be transmitted through feces and it is highly risky to drink contaminated watet.

According to WHO thete should be no Coliforms /E.Coli in 100 ml of water. At present, sources of water
contamination are open defecation, un-controlled disposal of domestic and livestock wastes (especially in

tars) by local communities; however, no quantitative analysis of the extent of this Contamination is
avaifable.

Water Supply and Drainage/Sewerage:

Potable Water Supply is a pre-requisite for the health of people. Lack of proper drinking Water Supply and
Sanitation in rural as well urban areas has caused wide spread watet borne diseases of which diarthea (among
stmall children) happens to be a major killer. The diseases are transmitted by water and poor sanitation

which deplete human energy resulting in sickness reducing thereby the productivity of the people.

Water Supply is vitally important sector for the urban and rural population of the district. The tural
population distribution in the district is quite unique in the sense that it has fewer larger villages and a very
large numbert of small settlements, most of which can hardly be called "Villages"; they are essentially on the
farm clusters of population "Widely Scattered”, According to present arrangements Water Supply and
Drainage facilities are being provided to the people by the Departments i.e, Public Health Engincering
Department and Rural Development Department.

3 Gregory Pappas {2011}, Pakistan and Water: New Pressures on Global Security and Human Health. Am J
Public Health. 2011 May; 101(5): 786-788.

EMC Pakistan Private Limited Page 38



Inifial Environmental Examination (IEE) Finai Report
Nara Hydropower Projoct

Usban Water Supply:

The Utban localities in district Sukkut are covered with water supply through a piped water system. Besides,

non-mechanized source of water supply like hand pumps/welis etc. are also used by the people.

Urban Drainage:

So fat provision of urhan drainage facility in Sukkur district is concerned, all the urban localities are covered
with drainage/sewerage ot open pucca drain system.

Rural Water Supply:

The water supply facility in the rural areas of Sindh through a piped water system is to be provided according
to the critetia which gives priotity to "A rural settlement with population of 1000 and above preferably
having brackish ground water". In Sukkur district, 82 rural settlement having population up to 1000 ate
categotized into 3 type of setlements in descending order according to their size of population taking into
account the quality of ground water.

Presently, out of 26 rural settlements having population 2000 and above, 9 settlements have been covered
by the water supply facility. In second category which includes 14 setlements with population ranging
between 1999 to 1500, 3 tural settlements have been facilitated by water supply schemes while in the third
category (with population from 1499 to 1000) out of 42 mural settlements 9 have been covered by such
facility. ‘Thus, out of total 82 rural settlements 21 settlements ate covered with the required facility of water
supply as reported.

For providing the water supply to uncovered rural settlements, 2 schemes are under implementation at the
estimated cost of Rs.11.090 million during the current year ie. 1997-98 leaving development gap of 59
uncovered villages, but according to criteria, 19 additional settlements with brackish water will require water

supply schemes on priority basis.
Rural Drainage:

Drainage system in the rural areas of Sindh under the presctibed criteria is provided for "A rural setilement
with population 1000 & above prefetably having water system", Presently out of total 82 rural settlements,
25 settlements have been covered by the drainage facility. As per first categotization, out of 26 rural
settlements having population 2000 and above, 14 settlements facilitated by the drainage facility. In second
category, no settlements from 14 settlements have been covered with drainage and thirdly, out of 42 rugal
settdements 11 settlements ate having the facility of drainage system.

Trrigation:

‘The areas of the disttict that are adjacent to the river and canal are irrigated and mainly consist of the
croplands. The north westetn parts of the district ate itrigated through Indus River. Nara canal emanates
from the Sukkur Barage and irrigates the southern parts of the district. However, the rest of the district,
especially the union councils of Lal Juryo, Tarai, and Salehpat, on the eastern border, due to non-availability
of water ate batren, As the table below shows, majority of the mouzas are irtigated through canals. Out of
the 252 rural mouzas, 180 (71%) are ireigated with the help of canals, 36 (14%) are irrigated with river and
83 (33%) are irrigated through tube wells.

EMC Fakistar Private Limited Page 40



Inftial Environmental Examination (IEE)

Final Report
Nara Hydropower Project

Table 4.2: Sources of Irrigation

RURAL NUBBERS OF MOUZAS REPORTING SOURCE OF IRRIGATION

ABBAINISTRATV oy LateD TUBEWELL SPRING/ ARID  PFLOGDING
L umIT MOUTAS CAMAL  RIVER FWELL RAVINE snﬁ:gf (BARASI) mnmmf

Sukkure # 252 180 35 83 - - 30 1

Bilstrict % 100 71 14 33 i2

Suldeur # 2 2 - - - - - -

Taluka % 100 100

Robr # 61 56 4 19 - - - ]

Taluka % 100 92 7 31 2z

PancAgll ¥ 0 61 22 a2 - - -

Taluka ¥ 100 0 26 47

Salehpat # 86 51 - 13 - - 30 -
‘Taluka % 106 5% 15 EL]

MNew Sukkur # 13 - B 9 g - - - -

Taiuka 9% 100 62 69 6%

Source: Mous Statistics of Sindh 2008, Agriculture Cerisus Organization

In the year 2008-09, 91% of the net sown arca was ifripated and from this irtigated area 78% was irripated
through canals and tube wells. From 2008-09 to 2009-10, there is almost 2% increase in canal-irrigated area

as overall net sown atea also decteased duting this seporting petiod. The table below gives information
regarding irrigation in the district,

Table 4.3: Irrigation by type in District Sukdaur

Cana! 60,015 58,960
Tube walt 16,551 16,429
Total \rrigated Area 76,566 75,385
Urn-ferigatad 7,135 5,046
Total Sowi Afea £3,701 10,435

Swuree: Table 4.36 Sindh Developrment Statiskics 2011

4.2.3 Topography and soil features:

Sukkur, District headquarter town occupies the status of third large commercial and populated town of
province of Sindh afier Karachi and Hyderabad. The District Sukkur takes precedence over other districts
of province of Sindh by having the largest irrigation system of Asia constructed in 1932 namely Sukkur
Battage. This system of irrigation covers 80 million acres of land through its canal system and is major
source of provincial agticultural production. Sukkur Airport is the second busiest airpott in Sindh after
Karachi, connecting almost all commercially important destinations through multiple flights weekly, The
biggest Army cantonment of the country located at Pano Aqil is also sicuated at distance of 20 miles from
Sulkkur city. Sukkut city itself catries historical importance having 400 years old Masoom Shah Minatet the
tallest building of 26 meters build by 8. Massom Shah Bulhari, an imminent writer of old history on Sindh
and Govetnot. The atchaeological site of Arore in ‘Taluka Rohri is also situated at distance of about 10
kilometers besides Masjid Manzilgah, Zindeh Pir and Sadhubela. The city of Sukkur as well as the district
is linked with importtant and strategic National Highway through Lillylod Bridge and Sukkur Barrage, The
city acquites focal location in means of communication as it links rest of the provinces namely Punjab,
NWEP and Baluchistan through double track raiiway line on its left side of tiver Indus and the single track
railway line on ight side of the river Indus i.e the main trade route in between Sindh and all the provinces.
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The important industries of the district are sugar, edible oil/ghee, leather, tobacco, tice, cotton ginning, oil
mills, flour mills, biscuit factory ete.

Topographically, the district may be divided into two broad parts. A plain cultivated area in the western
half and a desert in the eastern half. With the exception of the low limestone hills running from the town
of Rohti towards the south, and -on the west of Nara Canal. The test of the area of the district in the western
half, is flat and level plain, The hills vary in elevation from 100 to 125 meters. There ate four prominent
hills namely, Adam Shah hills near Sukkur, Kalka hills at Arore, Laheri hills at Rohti and Shadi Shaheed
hills at Kandahra, The eastern half of the district 1s a waste land. 1t consists of barren tract of clay and ridges
of sand hills covered with caper and thorn jungle.

In the Project atea, the rocks Belong to Paleozoic, Mesozoic and Tertiaty (Geological timescale. Soils of
tiver plain are generally loamy, clayey and seasonally flooded soils. In Some areas of Sukkur salt affected
soils ate also present. The Rohri hills atea is designated as rough mountainous land. These soils found along

tiver L.e. Loamy and some sandy stratified soils (Torrifluvents and Torripsamments) of recent river plains.

4.24  Seismicity

Accotding to the seismic zone map of Pakistan, the Project Area lies in the zone where minor to medium

damage can occur as shown in figure below;

PAKISTAN - SEISMIC ACTIVITIES AND ZONING MAP

- RAKINTAY

Figure 4.5: Seismic Zones of Pakistan

4.3 Description of Biological Environment
Habitats:

‘The main habitat within the mactoenvironment of project atea — Indus River along with banks and Bukkur
Island. Desctiption of the habitat along with the flora and fauna attributes is provided is the subsequent
paragaphs.
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Indus River habitat is an ecologically important area in respect to fauna and flora. Indus River and its
associated marshes on both banks which are usually inundated duting monsoon ate very impottant as
staging and winteting habitat for migratory birds. The main river course is also impottant fot migratoty
species as it plays an impottant tole for their navigation, The abundance of different invertebtates, including
insects and soil biodiversity coupled with different palatable flora! species, their grabs ate the main source
of food fot resident and migratory birds. ' '

Indus River between the Guddu to Sukkur Barrage is a very impottant sesetve and habitat for Indus
Dolphin. This part of the river contains almost 60% of entite population of this river dolphin which is
endemic to Pakistan, However, some scientists are of the opinion that Indus dolphin is a sub-species of
Ganges dolphin of India. Different plant species were observed from this habitat, at the river banks and
Bukkur Island which is land area surrounded with river water. Floral species that grow in the island include
Alhagi maurorum, Desmostachya bipinata, Saccharum spontaneum, Saccharum bengalensis, Salvadota
oleoides, Salvadora persica, Tamatix indica, Tamatix aphylla and etc. Some of the submerge species are
Typha domingensis, Typha elephantine and Phragmites karka.

The migratoty species of bitds are observed along Indus and marshes on its both sides generally. Howevet,
their concentration may be low in late winter because majority of the migratory birds start returning back
in eatly February.

Flora:

34 plant species belonging to 18 families were reported in main habitat in the macro environment of the
Project, Table below provides a list of the floral species reported from the major habitat of the macro
environment. The quantitative analysis of floral composition was catried out in calculating, Relative cover,
Relative density, and Relative frequency and IVI important value index of species. Life forms of the
identified species are as follows:

‘T'able 4.4: Floral life form and numbers

| Life form Number
Grass. 5
Hert; g

| Teae 14
Shrub 4
Sedpe 2

The species found which are of importance in tetms of medicinal and economical use include
Desmostachya bipinnat and Typha elephantine.

Fauna:

Vatiety of techniques ate used.to establish the presence and distribution of species in the project area. These
techniques ate incorporated into the sampling plan to account for all types of birds, mamimnals, teptiles and
fish species. At each sampling site a one-hour plot search is carried out by the survey team members to
detect as many species of birds, reptiles and mammals as possible within a circular zone of approximately

250-metet radivs. Ground surveys are conducted along banks and island for identification of water birds.
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Protected Area:

Project is not located in or in a buffet zone of any protected Atea. However, Indus Dolphin Reserve (IDR),
the area between Guddu and Sukkur Barrages, lies over 7Tkm from the project site.

Indus Dolphin Reserve (IDR), with an area of 125,000 hectares, notified in 1974 under the Sindh Wildlife
Protection Ordinance is a 200km stretch of Indus, situated in northern part of the Sindh province starting
from Guddu Barrage and ending at Sukkur Barrage. This Reserve has the biodiversity of great global
significance and stronghold of the endemic river dolphin of Pakistan known as Indus or Blind Dolphin. In
addition, the river bellas/belo and rivetine forests provide habitat for Hog deer, Fishing cat and Smooth-
coated otter in addition to game birds like Grey and Black partridges. Indus River as such ptovides
navigation to the migratory birds when they travel to their wintering grounds (during autumn) and bteeding
grounds (duting spring), IDR is a protected atea of high profile and is continuously monitored by the Sindh
Wildlife Department. In addition, this area is part of a recently launched Pakistan Wetlands Program which
is being implemented jointly by the Federal Ministty of Envitonment and WWF Pakistan with financial
_ agsistance of UNDP/GEF and Royal Nethetlands Embassy (RINE) in Islamabad. In a recent sutvey (Aptil,
@ 2011} conducted in Indus Dolphin Reserve. While the population of Indus Dolphin in IDR has been
estimated 1171, According to the sutrvey of Sindh Wildlife Depattment (SWD) and Global Environmental
Services, 918 Dolphins including young animals were recorded within limits of the Guddu to Suldaur
Barrage. IDR had been designated as Ramsar wetland site no. 1065 in 20014,

Lofend
. -QF :Barmgo .
@ * /I s Doptin Resarve
- P oosphin Ciawlapen Harg.

"] s bagnaay, -

Figure 4.6: Location of Indus Dolphin Reserve

4 Retrieved from Ramsar site information service; https://rsis.ramsar.org/ris/1065
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Bitds.

41 species of birds were recorded from the area. Abundant species include: bank myna, little green bee-
eater, white-cheeked bulbul, crested lark, pied bushchat, common babblet, house crow, common myna and
house spattow.

Along with resident species, 4 few winter visitots are also recorded viz. black redstart, lesser whitethroat,
Common Chiffchaff, Common Sandpiper and vellow wagtail, Qut of 41 recorded species, 19 are abundant,
21 are common, 1 less common while no species is rare in Pakistan. Depending upon the degree of threat,
8 (including Cattle Egret, Eurasian Kestrel, Grey Hevon, Indian Pond Heron, Large Egret, Little
Cormorant, Little Egret and Marsh Harrier) are declared protected under the Sindh Wildlife Otdinance,
Tongtailed Grass Warbler is listed in IUCN Red List 2006, 3 (including Burasian Kestrel, Little Stint and
Redshank) are covered in CMS and 6 (including Eurasian Kestrel, Little Stint and Redshank, BEurasian
Kestrel, Little Brown Dove, Marsh Harrier and Rose-ringed Patakeet) in CITES Appendices,

Mammals:

8 species of mammals wete recorded during the field visit. Out of these 8, 4 are common, 3 are less common
while 1 is rate. Qut of these B mammals, one species Indus dolphin is of global significance including, which
is listed in JUCN Red List 2006 and is also protected under Sindh Wildlife Protection Otdinance. As per
Sindh Wildlife Department the total population of Indus Dolphin within the project area is atound 40-50,
However during the field visit only 6 Indus Dolphin were sighted directly. Small mammals mainly gerbils,
bitds, rats and mice ate common as was noticed by their burtow systerm. These small mammals are 2 main
source of food for raptots and carnivore specics and have an importaint role in the food web. A btief
description of the Indus. Smooth-coated Otter (Lutragake perspicitlats) is tepotted from Nara Canal. Its
disttibution in Sindh has greatly declined due to distutbance and habitat destruction. It is found in Upper
Nara Canal in Khairpur district and lower Nara canal in Sanghar.

Blind Indus Dolphin (Platanista minor). Indus Blind Dolphin is probably the most specialized of the
wotld’s fresh-water dolphins., Head and body length is 1.75-2.75 meters. Its rosttum is vety nartow
proximally, 21-30 teeth on each side of jaw. Once it was common in Indus and all its tributaries but now it
is confined to the Central Indus. It is a quite social animal and has the schools up to 10 animals. Since the
Indus dolphins are blind, they continuously use echo-location technique to locate their prey and other
objects,

As per observations of different scientists, the Indus dolphins stast their conrtship in March and eatly April
and most of the births take place during the same period. According to the sutvey conducted by Worldwide
Fund for Nature, Pakistan, the total population of Indus dolphin is more than one thousand in its entire
habitat, Mote than 60% is in Indus Dolphin Reserve (between Guddu and Sukkur Barrages). Duting the
flood season, sometimes, the dolphins are pushed to the canal system from the barrage gates. These
stranded dolphins are sometimes killed by the fishermen. Sindh Wildlife Department with the help of WWF
Pakistan and Lahote Zoo has started a rescue program under which these stranded dolphins ate captured
from canals and released back to Indus River. Because of its declining status, it is listed as “Endangered”
in TUCN Red List 2004. Indus dolphin may be seen in Indus watets throughout the project area, However,
upstream of Sukkur Barrage is its stronghold
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Echo location methad in Indus Dolphin: The Indus River dolphin is functionally blind having evolved
without a crystalline lens or well-developed light sensitive organ. A deep fold just abeve the dolphin's mouth
is the remnant of what might once have been eyes down the evolution line. However, this is not 2
disadvantage but an adaptation to living in the silt-laden turbid waters of the Indus where eyes are virtally
useless, as very little light penetrates below the surface of the murky water. Giorgio Pilleri conducted
tesearch on two Indus dolphin képt in an aquatium in Switzerland duting 1970. He has desctibed the sonat
system used by the Indus dolphins to locate any object or fish in turbid waters of Indus (The Sectets of
The Blind Delphins). Indus Dolphins has the ability to produce high-pitched clicks (Indus dolphin can
produce ultrasonic frequencies of over 20,000 He.

While a normal human can hear the audio frequencies in the 20-20,000 Hz. (range). These sound pulses are
emitted into the water through the 'melon' at the front of the dolphin’s head. When these clicks hit an
object, some of the sound echoes back to it. By listening to the echo and intespreting the time it took the
echo to come back, the dolphin senses the distance of the object. This gives the dolphin some information

about the structure and size of the object. By moving its head, the dolphin can get mote information on
othet aspects of the object

Reptiles:

A total of 9 reptile species including 2 species of fresh-water tusiles were recorded from the project area
during the field visit of which 5 are common, 4 are less common and none is rare. Comparatively
uncommon species include Indian cobra which is encountered in riverine and densely vegetative ateas.
Marsh Crocodiles ate also repotted in the Canal. However their main habitat is Nara Wetland Land
Complex, in Khairpur District. About 198 Marsh Crocodiles ate reported in the Nara Wetland Complex,
out of Sindh’s 480. The number of recorded species of reptiles is low during winter. It is expected that

mote species of reptiles may be recorded after the winter season as most of the reptiles hibernate during
wintets.

Out of 9 recorded species, Indian Monitor is protected under the Sindh Wildlife Protection Ordinance and
4 (including Indian Cobra, Indian Monitor, Indian Soft-shell Tuttle and Indian Pound Tuttle) are listed on
different Appendices of CITES in view of their importance for international trade.

Freshwater Turtles

"There ate eight species of freshwater turtles found in the river Indus. The taxonomic classification is given

below;

Table 4.5: Taxonomic Classification of Freshwater Turtles
: Sub- ‘Sub- . |

Class Order Sﬁper—family- .-F;amily 1 ‘Sub-family Genus Species
class - order ' - : ' '

Testudinoidea Bataguridae  [Batagutinae  [Kachupga  (Kachuga
stnithii

Reptilia
Anapsida
Testudines
Cryptodira

Batagur_idée Bataguﬂnae Kac.huga 1Kachuga

tecta tecta
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Bataguridae (Batagurinae |{Hardella  [Hardella
o ‘ thujii
Bataguridae  |Batagutinae . |Geoclemys [Geoclemys

hamiltonii

Trionychoidea [Trionychidae [Trionychinae |Aspideretes {Aspideretes

gangeticus

Trionychidae ‘Trionychinae [Aspideretes |Aspideretes

hutum
Trionychidae [Trionychinae [Chitra Chitra indica
Trionychidae |Cyclanotbinae {Lissemys  [Lissemys
o ] |punctata
andersoni

Source: WWF-Paldstan

Fish Fauna:

9 importtant fish species were recorded from macro environment. The species include Notopterus chitata
(gandan), Labeo rohita (Dambra), Catla catla (Thaila), Cirthimus mrigala (Morakhi), Osteobrama cotio
(Dhambta), Aorichthys ace (Singharee), Rita rita (Khagga), Wallago attu (Malli) and Bagarius bagatius
(Khagga).

The family Cyptinid is the most common family represented by 4 species while the other 28 species are
divided among four families in various combinations,

Presently over-fishing of species of economic importance, use of illegal mesh size, and pollution from
industrial and domestic effluents ate the major problems in the opinion of local fisherman.

4.4 Description of Socio-Economic Environment

4.4.1 Ovetview

"The socio-economic baseline provides an overview of the social and economic conditions of the project
area based on ptimary and secondaty data sources. This overview helps in understanding the socio-
economic importance of the project area and contributes towards identification of any social risks that the
Pproject proponents must be aware of during the project design phase. The baseline data presented here also

provides a basis for monitoring project activities during the project implementation and operations phase.
4.4.2  Macro-environment: District Sukkur

Administrative Context

Sulkkur enjoys the status of a Divisional Headquattet. The total area of the district is 4798 sq.km comprising
of 4 urban localities i-e Sukkur Metropolitan Cotporation, Rohti Municipal Committee and Town
Committees of Pano Akil and Kandhra, District Sukkut contains one District Council, 4 Talukas, 18 Union
Councils and 266 Dehs. The total area is 3.5% of the Geographical area of Sindh,
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Demographic Characteristics of the Micro-environment

At the time of Pakistan’s partition in 1947, District Sukkur contained nearly 200,000 habitants, often
engaged in fishing industty and agricultural pursuits, With the passage of titne, Sukkur has seen a slight tise
in population in contrast to Pakistan’s, except in the late 60s and early 70s when the growth rate of
population acquired 4.43% due to internal migration and development of some great bridges on River
Indus. In accordance to the official census of 1998, Sukkur has 908370 habitants and density of 175.9
persons per sq. km. The present estimate indicates that Sukkur population is more than the 1 million.

Sukkur District is heavily populated by Muslims that constitutes 96% of the total population, of which the
Sunni sect comprises about 80% and Shias about 16%. It also has the population of Hindus 3.28% and
Chyistians 0.51%. Hindus are mostly living in urban areas and are involved in the trade and setvices sectors.
The Sindhis shate the greatest component of population in Sukkur ethnically and Rohti city areas (70.50%0),
followed by Urdu (15.50%); Punjabi (7.50%); Pashto (2.50%); Seraiki (1.00%); Baluchi (1.00%) and others
(2.00%). Baloch ttibes involve, Mirani Rind, Chandio, Gabol, Khoso and Leghari. Others involve Indhbat,
Ansaris, Mahers, Syed, Mughals, Soomro, Manggio, chijjan, Phulpoto, Palh and many more, There are
Punjabi, Memon and Seraiki sections, Culturally, Memons were linked with trade and retail businesses but
during the last 2 decades, they have become the active social and economic front. Soomro are generally
linked with education social departments, for their progress they perform steps immensely day and night.
Tethaily family is actually Sataiki speaking, and many are associated with department of law, medical and

educaton,

Hete are the demographics indicators of Suklkur according to the census of 1998 and the provisional results
of 2017 Census:

) Tabl'cuﬂ:.lz-I_’_opLil“ation diétﬂbution of :D.istrict-_Sillglalr in 2017 (Pr(:)vlré_i(;hal Re_éllltS'

1 Rural Urban - "Total
Population 767788 720115 1487903
Male 399295 376904 | 776259
Female 368485 343102 711587
Transgender 168 149 57
Household 135906 127130 263042
' Sosrve: Pafkistan Burcas of Statistics ' '

“Table 4.2: }_)‘ercent'age'()f Population by Religion 1998

Religion Total
Muslim 96,13%
Christian 0.51%
Hindu 3.28%
Qadyani (Ahmadi) {0.04%
Other 0.1%

Sonree: Population Census Organization

“Table 4.3: 'perc;:ntage of Population by Mother Tongue 1998

Mother T'ongue ‘Total

Urdu 13.82%

Punjabi 6.63%
| Sindhi 74.07%
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Pashto ' - 1.53%
Balochi 1.47%
Saraiki ' 0.99%
Othet 149%

Source: Population Census O}ggﬂi{atim

Religion and Culture

Sukkur has a rich traditional Sindhi culture. Women usually wear Shalwar (Qameez but quite often dress in
the traditional attire, Ghaghra or Parro as well, Traditionally, women wear bangles. Men usually weat a
Shalwar Qameez distinguished by broader bottoms, and a traditional Sindhi style cap.

People of this district are pre-dominantly Sindhi speaking but Urdu, Punjabi, Pashto, and Balochi are also
spoken in the district. A significant Muhajir (migrants) community is residing in this district, particulady in
the city of Sukkut. This community is mainly associated with business and trade in this district. Majot clans
of this district are Syed, Arain Mahar, Soomro, Memon, Mughal, Ansariand Phulpoto.

Suldkur district is home to many political parties, however, Pakistan People’s party (PPP) and the Muttahida
Qoumi Movement (MQM) is more popular. The Mahar group is a potential threat to the PPP and its vote
bank, Since 1985, these two parties have had almost an even share of the four provincial assembly seats in
the district. Howevet, in the general elections of 2008, PPP won all the national and provincial assembly
seats,

Electricity Availability District Sukkur:

Electricity is essential for urban/rural development in all sectors of economy and in ail walks of life.
Provision of electricity to rural people is a source of happiness and prosperity to rural masses. Generally
electricity in rural areas is provided in rural settlement with population of 200 and above. WAPDA is the
sole authotity to clectrify villages under different programs. Sukkur Electric Power Company (SEPCO) is
the Distribution company in the Sulkkur, Latkana and Dadu districts.

As per population census of 1998, in district Sukkur, there were 558 rural settlements with population 200
and above, WAPDA has so far electrified 354 villages, There are still 204 villages which need to be
electrified.

Table 4.4: Electricity Availabifity in District Suklkur
Utilities R Y o ol Ne
Electricity _ 63% 37%

Source: MICS-Sindh 2014 (Sindh Burear of Statistics)

Infrastructure Facilities
Lrrigation

"The ateas of the disttict that are adjacent to the river and canal age irrigated and mainly consist of the
croplands. The north westetn patts of the district are irrigated through Indus River. Nara canal emanates
from the Sukkur Batage and irrigates the southern parts of the district, However, the rest of the district,
especially the union councils of Lal Juryo, Tarai, and Salehpat, on the eastern border, due to non-availability

of water are barren.
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Land Use

The pattern of land use in a region determines crop production, Soil & climate play an important role in
the management of cropping pattern of a region. Crop area used fot food and cash crops can be taken as
an index of the type of land system and the economic use for these crops. Land use data for latest five years
reveals that the reported area in Sukkur district remained unchanged at 479.8 thousand hectares. However,
not all of this area is cultivable, 67.0% was reported "uncultivable" though its share was 67.5% ia 1993-94.

The share of cultivated area (in the area reported) slightly increased from 32.5% in 1993-94 to about 33.0%
in 1997-98, Which however, is stll much smaller as compated to overall Sindh, On the contrary it reflected
higher cropping intensities as compared to Sindh, Though the cropping intensities had been increasing
somewhat since last many years, and an acre of land in Sukkur district has almost cropped fully in a yeat.

‘The cropped area also increased from 143.5 thousand hectares in 1993-94 to 151.2 thousand hectares in
1997-98 with 95.4% cropping intensity.

The cropped area increased by about 5.4% likewise the cultivated area also increased by 1.7% during the
petiod of five years. A small past of the area about 6.8% is being used for grazing or forest and remaining
land is lying unused due to unfavorable condition or lack of irrigation water.

Road Network

Road petwork is considered as a vehicle for economic development and social change. Tt is used as an
Indicator for computing the stage of economic development. Efficient road network not only develops a
quick and-efficient transportation system but also opens up new atea hitherto temained closed. It btings
about social integration among rural and urban sectors and greatly assists in accessibility to basic needs ie.
schools, hospitals, etc. It brings rural areas in constant touch with urban segment of society and cteates

better understanding necessary for social change and political awakening,

The disteict head-quarter of Sukkur which lies on the National Highway (N5) is connected with all the
taluka headquarters throngh metaled roads.

Archaeological and Cuoltural Heritage Sites

Sukkut s rich with cultural monuments and archaeological sites. The land of Sukkur has seen many phases
and the remains of all those people, who inhabited this land and contributed theit spice to its culture, ate
spread all over the country. There ate many prominent and known archaeological sites and monuments in
within the vicinity of the project area include:

i. Bukkur Fott entire area, including walls and Tomb of Hazarat Sadruddisn.

il. Near Lansdowne Bridge "Sat Bahan Astan" is located. A small graveyard from 15th to 17th century has
beautifully decorated tombs with blue Glazed tiles.

iif, “Sadhu Belo" a Hindu Pilgtimage area on the main istand in river Indus along Sukkur City, this was the
asthan (Places) of a Sadhu known as Bankhandi (Forest wonderer) in 1823

EMC Pakistan Private Limitsd Page 50



j
..—-/

fnitial Environymental Examination (IEE) Final Report
Nara Hydropower Project

Status of Education Sector

The Majority of Schools in the District belonging to Government ate functioning under the supervision of
District Education Officer (Male/Female). Education is basic tight of the people, thetefore Primary
Education for Children male/Fetnale is mandatory and it is provided free of costin the province of Sindh.
The formal Bducational structure in Sindh is divided into four main streams, the first level known as primary
refers to Grade I-V for age of school going population 5-9 years, 2nd stage includes middle secondary,
elementary and higher secondary. The third stream is called college education which consists of higher
education. After completion of the college education, a candidate is awarded Bachelot degree in
Arts/Commerce or Science. Duration of post-secondaty education vaties in Technical and Professional
fields, the Poly Technic Institutes offer four years B. Tech course, A Bachelor degree in medicines requires
five years education. Similarly Bachelor degree coutses in Engineeting, Agriculture and Veterinary
medicines are awarded of four years duration after the intermediate exarnination,

An additional two years after the bachelor degree are requited to acquire 2 master degree in Arts/Commerce

or Science leading to award of Ph.D. degree which may require two or three more years after the completion
of master degtee course,

Status of Health Sector

The total number of health faciliies in district Sukkur is 72. There is only one Teaching hospital with a
capacity of 330 beds. These health facilities are sufficient for only 28.6% of the estimated 2010 population
of the district. Table 4.5 shows the details of these health facilites.

: [)

Type | Numbet Bed Strength

| Teaching Hospital 1 330
District Headquarter Hospital 1 6
Tehsil Headquarter Hospitals 2 36

. Rural Health Centers ' 3 34
Basic Health Units 26 52
Govt, Rural Dispensaties ‘ 37 -
MCH Centers 3 -
Sub Health Centets 0 ' 4o
Grand Total 72 452

Economy

Sources of Income and Livelthoods:

Since district Sukkus is a partly urban district, whete 51% of the population resides in urban areas, sources
of livelihood are diversified for the resident population. While agticulture is the main source of employment
for the rutal population, in the urban areas of the district, people are engaged in various other economic
activities like trade, setvices, personal business, and government and private jobs. Sukkur city is the main
trading center of this district,
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Majority of the male population is associated with agricultare (in 62% of rural mouzas), While in the

category of some; trade, personal business, overseas employment and industry are frequent in the male
population,

Agriculture sector is the dominant employer for the population of this disttict. The Agriculture Censuos
2000 classifies rural houscholds under three broad categories: agricultural households that operate land as
ownet-cultdvators or tenants; livestock owners; and non-agricultural households. In district Sukkut, the
share of non-agricultural households, in all the rral households, is 47.7% percent, while agricultural
households and livestock ownets constitute 25.5% percent and 26.8% percent respectively13. Given the
cultural trait of Sindh and rural ateas, where women actively wotk side by side with the men, the female
patticipation in economic activity is reasonable in this district, as 101 mouzas (41%) have reported that
wormen ate also engaged in agriculture. In the categoty of some, personal business and casual labor ate the
main sources of livelihood for the female population

Agriculture

Agriculture sector plays a significant role in the overall economic performance of Pakistan. Currently, this
sector provides employment opportunities to 45% of the labor force in Pakistan. This sector provides
soutces of livelihood to 60% of the population in the rural areas. Agriculture conttibutes 21% to the Gross
Domestic Product (GDP) of Pakistan. Sukkur contributes significantly in apriculture sector of Sindh
because its climate is suitable for production of vatious crops including the Kharif crops of cotton, rice,
jowat and sugatcane and the Rabi crops of wheat, gram and oil seeds. In addition to these, date orchards
are abundant in this district. Due to its soil and topography, Sulkur is an ideal place for date cultivation.
Sukkur has the largest dates and dry dates market of Sindh. Important date vasieties include Aseel, Fasli,
Bhedit, Katbalian, Kupro and Mithri, The name of the dates” market is Apha Qadir Dad Agricultore Market,
situated at the left bank of Indus River. Dates and dry dates are expotted to India, Australia and America
with a total export value of rupees two billions annually. Total repotted area of the district is 480,000
hectares, out of which 153,000 hectares {31%) ate cultivated. Within the cultivated area, 87,000 hectares are
net sown wheteas 66,000 hectates are curtently fallow lands, The remaining 65% of the total reported area
is un-cultivated; out of which 266,000 hectares are not available for cultivation and 26,000 hectares are
cultivable waste

Livestock

Livestock sector maintains a unique position within the agriculture sector of Pakistan. Tt contributes 51%
to the value addition in agtriculture sector of Pakistan. It also conttibutes 9% to the GDP of Pakistan.
Besides, this sectot provides foreign earnings, daity products’ needs, food secutity and daily cash income
to the people of Pakistan, It helps to reduce the income inequalities, especially in case of emergencics
(floods, crop failure), Hence this sector is considered as most secure source of livelihood for small farmers

and landless poot. The share of Sindh province in livestock population of Pakistan is 20%

Enterprise and Industrial Sector

Thete are two industrial estates in Sulkur i.e. Sindh Industrial Trading Estate (SITE) and Small Industries
Estate (SIE). The former was established in 1963 over an area of about 1060 Actes. Vatious industties
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including ghee, oil, biscuits, soap, beverages, flour, straw paper board, poultry farm, dates, sulphutic acid,
ice and cold storage are established in it.

‘The Small Industties Estate (SIE) Sukkur was sct up over an area of 110 acres. The Estate is being managed
by the Sindh Small Industries Cotporation, The Estate comprises of industrial units like cotton seed
ctushing units, RCC pipes, paints and varnishes, biscuits, flont, rice husking, printing press, cetamic wates
and light engineering, Fifty-five units are eurrently working in the SIE and 41 are sick/ closed.
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Chapter 5 Screening of Potential Environmental Impacts
& Proposed Mitigation Measures

This section presents the screening process that identifies the environmental aspects and makes assessment
of impact of different activities during the pre-construction, constiuction and opetation phases of the
proposed project located at RD-26 of Nara Canal, District Sukkuy, Sindh. The screening process has been a
thorough review of literature, primary as well as secondary baseline data, and expert judgment, made
assessment of the potential impacts of the said activities on the physical, biclogical and socioeconomic
environment of the project. Mitigation measures have been proposed to reduce, minimize or compensate for
the identified potental negative impacts.

The proposed project will involve the construction and operation phase impacts associated with the activities
of the project at the proposed site. The environmental aspects of the project as identified by situation analysis
which are based on the following:

*  Physical environment, particularly siting of the project
= Biological environment, and

= Socio-economic envitonment.

This section of the IEE Report presents an evaluation of the screening process and identifies the existence, if
any, of significant environmental impacts during the different phases of the Project and provides, if necessary,
the mitigation measures that may have to be adopted in order to reduce, minimize or compensate for the
negative impact.

5.1 Impact Assessment Methodology

Potential envitonmental impacts of the proposed Project on different features of micro and macro-
environment petfain to construction and operation of a 13.65MW Hydel Power Project. The screening
process proceeds by identifying the potential environmental aspects of siting the project, identifying the
potential environmental impacts at pre-construction, construction and operational stages of the project and
identifying the tresidual impacts after adoption of mitigation measures that may be needed at the outset of
activiies. The impacts on environmental tesoutces from the proposed project will be shost-term and
tempotary in natare,

Environmental impact of a project is wotked out using vatious factors, so that an environmental managemerit
plan can be evolved to take mitigation measures,

A systermatic strategy was developed to provide an assessment of the likely impacts on the micro and
mactoenvironment of the Project site. The strategy included:
m  Review of General Guidelines;

® Identification of potential envitonmenial impacts by conducting survey, public consultation and using
checkiists;
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5.2

Asp

Assessment of the intensity and significance of potential impacts by obtaining expett opinion and cartying
out environment analysis;

Defining mitigation measures to reduce impacts to 28 low as practicable;

Predicting any residual impacts, including all long-term and short-term, direct and indirect, and beneficial
and advetse impacts;

Monitoring of residual impacts,
Assessment of Aspects & Impacts related to Siting of Project
ect and impact related to the siting of the project atea listed below:

The Proposed ptoject is a small hydel project to utilize the energy potential of Nara Canal to harness clean
and renewable energy and to export to the natdonal grid.

The proposed project involves minor change in Land Use of the microenvironment.

Minor traffic increase is envisaged only during the construction phase. Traffic during operation will
involve only pedodic maintenance and work vehicles,

There ate some indigenous shrubs present at project site.

This Project would least likely to cause any annoyance to the living environment as it is a mun-of-river
project.

The project site has no sensitive areas such-as protected sites including wildlife sanctuaries, game tesetves

of national parks, or any archaeological, historical or cultural heritage in its immediate neighbothood; as

" such its siting would have no sensitivity in this regard.

5.3

The project when completed will not need much time to become a component of the ecosystem; as such
this add-on in the enetgy mix will have no significant impact on the precious ecology. Unnecessary
temoval of trees or greenery would not be involved.

The air quality of the air-shed of the macro-environment as well as that of the site itself will have no

significant impact due to siting of the Project.

Screening of Potential Impacts at Planning & Demgnmg (Pre-
Construction) Phase

"There are some of the environmental aspects which will be taken into account in the planning and designing

phase of the proposed project so that these may not impact the environment in both construction and

ope

5.3.

tational phase. These impacts are as follows:

1 Land Acquisition .

Land will be acquired for the project by the proponent.

5.32  Structural Stability

"The seismic zone map of Pakistan has divided the country into 5 seismic zones ranging in term of major,

modetate, medium, minot and negligible zones with respect to ground acceleration values,
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Under this zoning the proposed project site lies in the medium hazard zone with minor to medium
datnaging impact.

"The proposed project area lies into earthquake Zone 2A with respect to Peak Ground Acceletation (PGA).
The intensity which is estimated in accordance with the Modified Intensity Scale will be IV to VI. ‘The
ptimary structure of the plant would be reinforced concrete. There are some mitigation measures which
will be followed for further removing the risk involved in the stability of the project sttucture;

Mitigation Measures

=  Standards for hydraulic and stmctural engineeting will be followed.
®  During the construction, it will be important to maintain the stability of canal bed at the project site.

=  Any effects of water Jogging and salinity on structure should be adequately mitigated.

5.3.3  Reduce Liquefaction Hazard

There are basically three possibilities to reduce liquefaction hazards when designing and constructing

structures.

a) Avoid Liquefaction Susceptible Soils

The first possibility is to avoid construction on liquefaction susceptible soils. There are various crteria to
determine the liquefaction susceptibility of a soil. By characterizing the soil at a particular construction
site according to these criteria one can decide if the site is susceptible to liquefaction and therefore
unsuitable for the desired structure,

"Thete are a number of different ways to evaluate the liquefaction susceptibility of 2 soil deposit.

Historical Criteria

Observations from earlier earthquakes provide a great deal of information about the liquefaction
susceptibility of certain types of soils and sites. Soils that have liquefied in the past can liquefy again in
futute eartheuakes. First, previous earthquakes can be investigated to see if they cansed liquefaction at the
site. Information may also be available in the form of maps of areas whete liquefaction has occutred in
the past and/or is expected to occut in the future.

Geological Criteria

The type of geologic process that created a soil deposit has a strong influence on its liquefaction
susceptibility. Saturated soil deposits that have been created by sedimentation in rvers and lakes (fluvial
ot alluvial deposits), deposition of debris or eroded matetial (colluvial deposits), or deposits formed by
wind action {aeolian deposits) can be very liquefaction susceptible. These processes sort particles into
uniform grain sizes and deposit them in loose state which tends to densify when shaken by earthquakes.
The tendency for densification leads to incteasing pore water pressure and decreasing strength, Man-made
soil deposits, particulatly those created by the process of hydraulic filling, may also he susceptible to
liquefaction. '
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Compositional Criteria

Liquefaction susceptibility depends on the soil type. Clayey soil, particulatly sensitive soils, may exhibit
strain-softening behavior similar to that of liquefied soil, but do not liquefy in the same manner as sandy
soils are.

Soils composed of patticles that are all about the same size are mote susceptible to liquefaction than soils
with a wide range of particle sizes. In a soil with many different size particles, the small particles tend to
fill in the voids between the bigger particles thereby reducing the tendency for densification and pore-
water pressure development when shaken.

The geological process described above produce rounded particles. The friction between angular particles
is higher than between rounded particles, hence a soil deposit with angular particles is normally stronger
and less susceptible to liquefaction.

State Criteria

The initial "state” of a soil is defined by its density and effective stress at the time it is subjected to rapid
loading, At a given effective stress level, looser soils are more susceptible to liquefacton than dense soils.
For a given density, soils at high effective stresses are generally mote susceptible to liquefaction than soils
at low effective stresses,

b) Build Liquefaction Resistant Structures

If it is necessary to construct on liquefaction susceptible soil because of space restrictions, favorable
location, ot other reasons, it may be possible to make the structute liquefaction resistant by designing the
foundation elements to resist the effects of liquefaction.

A structure that possesses ductility, has the ability to accommodate large deformations, adjustable supports
for cotrection of differential settlements, and having foundation design that can span soft spots can
decrease the amount of damage a structure may sutfer in case of liquefaction (Committee on Earthquake

Engineeting, NRC, 1985). ‘To achieve these features in a structure there ate vatious aspects to consider:

Shallow foundation Aspects

It is importtant that all foundation elements in a shallow foundation is tied together to make the foundation
move or seitle uniformly, thus decreasing the amount of shear forces induced in the structural elements
resting upon the foundation.

Decp foundation Aspects

Liquefaction can cause large lateral loads on pile foundations. Piles dtiven through a weak, potentially
hiquediable, soil layer to a stronger layer not only have to carry vertical loads from the superstructure, but
must also be able to resist hotizontal loads and bending moment induced deep foundation by lateral
movements if the weak layer liquefies. Sufficient resistance can be achieved by piles of latger dimensions

and/or mote teinforcement. It is important that the piles ate connected to the cap in a ductile manner
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that allows some rotation 0 occur without a failute of the connection. If the pile connections fail, the cap

cannot resist overturning moments from the supetstructure by developing vertical loads in the piles.

c) Improve the Soil

The third option involves mitigation of the liquefaction hazards by improving the strength, density, and/or
drainage characteristics of the soil. This can be done using 4 variety of soil improvement techniques.

The main goal of most soil improvement techniques used for reducing liquefaction hazards is to avoid
large increases in pore water pressure duting earthquake shaking. This can be achieved by densification of
the soil and/or imptovement of its drainage capacity.

Vibro flotation

Vibro flotation involves the use of a vibeating probe that can penetrate granular soil to depths of over 100
feet. The vibrations of the probe cause the grain sttucture to collapse thereby densifying the soil
surrounding the probe. T'o treat an atea of potentially liquefiable soil, the vibro flot is raised and lowered
in a gtid pattern. Vibro Replacement is 2 combination of vibro flotation with a gravel backfill resulting in
stone columns, which not only increases the amount of densification, but provides a degree of
reinforcement and 4 potentially effective means of drainage,

Dynamic Compaction

Densification by dynamic compaction is performed by dropping a heavy weight of steel or concrete in a
grid pattern from heights of 30 to 100 ft. It provides an economical way of improving soil for mitigation
of liquefaction hazards. Local liquefaction can be initiated beneath the drop point making it easier for the

sand grains to densify. When the excess pore water pressure from the dynamic loading dissipates,
additional densification occurs.

Stone Columns

Stone columns ate columns of gravel constructed in the ground. Stone columns can be constructed by
the vibto flotation method. They can also be installed in other ways, for example, with help of a steel
casing and a dtop hammer as in the Franki Method. In this approach, the steel casing is driven in to the

soil and gravel is filled in from the top and tamped with 2 drop hammer as the steel casing is successively
withdrawn, '

Compaction Piles

Installing compaction piles is a vety effective way of improving soil. Compaction piles ate usually made
of pte-stressed concrete or timber. Installation of compaction piles both densifies and reinforces the soil.

The piles are generally installed in a grid pattern and are generally driven to depth of up to 60 ft.

Compaction Grouting

Compaction grouting is 2 technique whereby a slow-flowing water/sand/cement mix is injected under

pressure into a granulat soil. The grout forms a bulb that displaces and hence densifies, the surrounding
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soil. Compaction grouting is 2 good option if the foundation of an existing building requires improvement,
since it is possible to inject the grout from the side or at an inclined angle to reach beneath the building.

Drainage techniques

Liquefaction hazards can be reduced by increasing the drainage ability of the soil. If the pote water within
the soil can drain freely, the build-up of excess pote water pressure will be reduced. Drainage techniques
include installation of drains of gravel, sand or synthetic matetials. Synthetic wick drains can be instalied
at various angles, in contrast to gravel or sand drains that are usually installed vertically. Drainage
techniques are often used in combination with other types of soil improvement technicques for more
effective liquefaction hazard reduction.

5.3.4  Threat to Biodiversity

The proposed project is located on RID-26 of Nara Canal. It is 4 run-of-tiver hydel project with minimal
footptint on environment. The project is not a threat to biodiversity of area as it tequires minimal use of
land and water resources. Aquatic life protection measures will be taken into design to avoid their
mortality.

5.3.5  Archaeological / Cultural / Protected Areas

‘There is not a protected atez which has been marked in the locality of the proposed project. Thete is not
even a trace for the existence of cultural heritage in the close vicinity of the project.

Thete is no evidence of any ancient civilization or there is any site belonging to the list of cultural heritage
sites. Hence, no negative effects would likely to be imparted duting construction; therefore, no mitigation
measure is required.

5.4  Screening of Potential Impacts at Construction Phase

The activities that take place during the construction phase of the project are site clearance, leveling of
site, excavation, construction and etection of structutes ctc. and associated equipment, The potential
ptimary and secondary itnpacts on the environment due to these activities and their mitigation measures
ate discussed as under:

5.41 Site Clearance

Site preparation would include clearing, excavation, earth and fill movement and transportation of
mmachinety and associated equipment to site and preparing the canal bed at RD-26 for construction of weit
and powerhouse structures. The said activities will not lead to extensive scil erosion, or alteration of soil
quality resulting from removal of topsoil. Trees removed during the site clearance will be compensated in

the order of 1:3 for immature trees and 1:5 for mature trees.
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5.4.2 Soil Erosion

Generally, the exposed soil after excavation for foundations is vulnerable to erosions and runoffs by rains.
Such a sitmation is of temporary natute and limited duration. The following mitigation measures will be
adopted:

Mitigation Measures

*  Identify and avoid areas with unstable slopes and local factors that can cause slope instability (groundwater

conditions, precipitation, seismic activity, sfope angles, and geologic structure),
= Identify soil propetties, engineering constraints, and plant design ctiteria,

=  Develop a site grading and management plan to identify areas of disturbance, areas of cut and
fill, slope during and after grading, existing vegetation, and measures to protect slope, drainages, and
existing vegetation in the project area wherever feasible,

Develop an erosion control and revegetation plan to delineate measures to minimize soil loss and reduce
sedimentation to protect water quality.

*  Minimize the amount of land disturbed as much as possible. Use existing roads, disturbed areas, when
possible, Minimize vegetation removal,

= DPlace access roads to follow natural topography,

" Pave roads for construction teaffic, if feasible.

= Design runoff control features to minimize soil erosion.

= Constrct drainage ditches only where necessary.

= Use apptoptiate structures at culvert outtets to prevent erosion.

Use special construction techniques in areas of steep slopes, erodible soils, and stream crossings.

5.4.3 Land Contamination

During the construction stage, the contamination of land may occur due to unchecked chemicals ot fuel

spillage through their improper handling, transportation and storage.
The sources of spills are:

=  During refueling, the transfer of fuel from one container to the other;
= By the maintenance of vehicle and machinery,

»  T.eakage from the container or equipment;

»  Traffic Accident;
Mitigation Measutes

Actions necessaty to manage the risk from contaminated land will depend on factors such as the level and
location of contamination, the type and tisks of the contaminated media, and the intended land use.

However, a basic management strategy will include;
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#  Fuel oils, lubricants, and chemicals will be stored in co*;rered dyled areas, undetlain with impervious lining.
" Vehicles and equipment’s maintenance will be taken place at spec.iﬁed site,

= Washing of vehicles will be carried out in the designated areas.

Construction vehicles and machinery will be examined on a regular basis for leakage prevention.

* Removal of oil and contaminated soil around the fuel and oil storage areas will be made possible by the
availability of appropriate implements i.e. shovels, plastic bags and absorbent matetials.

=  Contaminated media will be managed with the objective of protecting the safety and health of labor at
the site and the environment.

® The historical use of the land will be understood with regard to the potential presence of hazardous
materials or oil priof to initiation of construction activities.

®  Plaps and procedures will be prepared, to respond to the discovery of contaminated media to minimize
ot teduce the risk to health, safety, and the envitonment.

5.44  Ambient Air Quality

The major source of air polhution during the construction phase will be dust emission due to earth works

and gaseous emissions from construction equipment, Impacts from each source and proposed mitigation
measures are as follows:

Dust Emission: Dust emission from construction site is a concern particularly if the site is near residential
areas. The main health hazards are the particles smaller than 10 microns (designated as PM10) as they ate
respitable. In cases where they reach the receptors, the dust is considered a nuisance as it may spoil
property and affect visibility. Particulate matter emitted during construction activities may result in
deterioration of ambient air quality in the vicinity of the source, and is usually 2 nuisance to the
neighbothood besides the construction workers. The impact on the envitonment would be considered
significant if there is an increase in suspended particulate matter within and beyond the boundaties of the
project site due to activities at the site, ot if the dust affecis local property or results in complaints from
the comﬁlunit‘y. Potential sources of particulate matter emission during construction activities include
earthworlks (dirt or debris pushing and grading), exposed surfaces, exposed storage piles, truck dumping,
hauling, vehicle movement on unpaved roads, and concrete mixing and batching. The quantity of dust

that is generated on a particular day depends on the magnitude and nature of activity and the atmosphetic
conditions prevailing on the day.

Mitigation Measures
The following mitigation measures will be adopted during the earthwork and construction phase:

*  Water will be sprinkled daily or when there is an obvious dust problem on all exposed sutfaces to suppress
emission of dust.

Dust emission from soil piles and aggregate storage stockpiles will be reduced by approptiate measures,

= Construction matetials that are fragile and vulnerable to raising visible dust will be transported only in
securely covered trucks to prevent dust emission duting transpottation.
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®  The exposute of construction wotkers to dust will be minimized by provision of dust masks.

Vehicle and Equipment Exhaust: Combustion exhaust from vehicles and construction equipment can
affect the amabient air quality of the site surroundings. ‘The impact would be potentially significant when
the ambient air quality deieriorates due to emissions from construction equipment and machinety ot the
conistruction generators etc. beyond the guidelines especially at the environmental receptors in the
neighborhood. The exhaust emissions will include patrtculate matter (PM), hydrocarbons, Oxides of
Nitrogen (NOx), Sulphur dioxides (8O2) and Carbon monexide (CO).

Mitigation Measures

The emissions from operation of construction equipment and machinery as well as generators is not
expected to have been significant as to affect the ambient ait quality of the atea in view of the observation
that the site is located away from communities and from any continuous emission source and that airshed
of microenvironment is not poliuted, The small amount of exhaust emissions from the operation of
generators and equipment are expected to have dispersed with the prevailing wind and may not have had
any significant impact on the Jocal air quality. Adoption of following mitigation measures will result in
further reduction / prevention of these emissions.

= All vehicles, genetators and othet equipment used duting the construction will be propetly tuned and
muaintained in good working conditon in order to minitnize emission of pollutants.

The stack height of the generators during operation phase will be vented through vertical stacks to
minimize exposute at ground level, if generators are required.

5.4.5  Water Consumption

Water will be required duting the construction activity for human consumption at the construction stage

as well as for the construction activities including sprinkling of water for dust supptession.

Drinking Water: It is estimated that peak water requirement during consttuction phase will be about
several hundred liters/day for construction workets. Potable water will be provided fot drinking for the
construction wotkers and regular testing of the water will be conducted.

Water for construction activities will be obtained from canal in a manner not to impact the downstream
hydtology of canal,

Mitigation Measures

Adhetence to the following measures will ensure efficient use of water during the subsequent stage of
construction:

= A complete recotd of water consumption during the construction phase will be maintained.

= Water consetvation practices will be adopted to prevent wastage of water.

»  'The watet supply lines will be checked and repaired for leaks, if any, in ordet to reduce wastage of water.
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*  Use of water efficient sanitary fittings such as low flush toilets, water efficient shower heads, and aerators

on faucets will be ensured throughout the Project cycle.
54.6  Wastewater Generation & Disposal

During the construction phase, the wastewater is generated from the project site is mainly due to the
human activities, run-off from the project site duting the season of ptecipitation, washing and leakage of
fuel from the construction vehicles etc, Construction activities of the project may include the genetation-

of sanitary wastewater discharges in varying quantities depending on the number of wotkers involved.

The source of wastewater includes toilets, washtooms, laundty and kitchen. The wastewater would be
routed to the existing municipal drain/sewerage system. This wastewater would comply with the SEQS
values provided that other hazardous wastes {i.c. paints etc.) are not mixed with it.

The impact of disposal of such wastewater would not be significant since it is expected to comply with
the Sindh Environmental Quality Standards (SEQS) for municipal and industiial liquid effluent.

The untreated wastewater disposal will potentially detetiorate the water quality of the surface and

groundwater resources as well as contaminate the soil quality neat the project site.

Mitigation Measures

The following ate the recommendations to reduce and control the wastewater generated during the

constructional activities:

= Maintenance of vehicles and equipment’s used in the construction phase of the proposed project, in order

to overcome the generation of wastewater at large scale.
®  Washing of vehicles and consttuction machinety will be restricted to a designated atea.

= Wastewater will not be disposed of directly into the water bodies, but first be treated and then the effluent
will be disposed of in a proper manner.

= Development of wastewater treattnent facility i.e. septic tank with soakage pit, as far as possible from the
canal watershed.

= The onsite wastewater treatment facility of the project will be leak proof as feasible.
" Wastewater generation will be minimized by controlling the pollutant at the source,
= Regular monitoring of the wastewater generation will be taken into considetadon.

= Adequate pottable ot petmanent sanitatdon facilities serving all wotkers will be provided at ail constructon
sites.

= Sewage will not be mixed with any other waste.
5.4.7 Solid Waste Generation &Management

"The construction phase of the project is expected to generate wastes including; packing waste; scrap,

excess construction materials and debris, domestic wastes from construction camp, empty containers and
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drums, used lubticating oils and chemicals etc, Besides being an eyesore, the solid waste can also pose

health hazards; pollute soil sutface and ground water if disposed of impropetly,

The impact of solid waste disposal would be significant if the waste management is not carried out
appropriately. This may adversely affect the health of wotkers, cause soil pollution, and detetiorate the
quality of surface water and groundwater. Also, if excessive wastes are generated, recyclable wastes are not
recycled, wastes are scattered, handling of wastes wili result in contamination, and wastes are impropetly

disposed of, the result would be serious degradation of the envitonment.

Waste generated as a tesult of construction activity will be inherently less reactive and chemically inest
under normal conditions however, its handling and storage may pose adverse impacts of minot nature

which could be controlled by employing the recommended mitigation measures in the EMP,

Hazardous waste generated during the construction activities, if not managed propetly can pose health
hazards, pollute or alter quality of soil, surface and groundwater,

Waste from construction and associated activities will be properly managed by proposed measures
desctibed in the following section:

Mitigation Measures

A waste management plan has been developed for the subsequent construction stage of the project. The

following are the key elements of the waste management system:

= Separate bins will be placed for different type of wastes - plastic, papet, metat, glass, wood, and cotton.

= Recyclable material will be separated at source. The recyclable waste will be sold to waste contractors for
recycling.

= Non-hazardous non-recyclable wastes such as construction camp kitchen wastes will be disposed of in
landfill site through municipal administration or apptoved waste managet /contractor.

= No wastes will he dumped at any location outside the project site boundary.

= All hazardous waste will be separated from other wastes, Hazardous wastes will be stored in designated

areas with restricted access and proper marking. Hazardous wastes will be disposed of through approved
waste managet/ contractor.

= Surplus construction materials including partially filled chemical and paint containers will be returned to
suppliers. Inert construction wastes will be disposed of onsite as fill material of sold as scrap to
contractors.

Records of all waste generated duting the construction petiod will be maintained. Quantities of waste
disposed, recycled, or reused will be logged on a Waste Tracking Register.

= Training will be provided to personnel for identification, segregation, and management of waste.

®  The waste management plan developed for construction phase shall be followed in letter and spitit.
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54.8 Construction Noise

The construction wotk, delivery of construction aterials by heavy trucks and by the use of
machinety/equipment including bulldozers and metal grinders will contribute high levels of noise within
the construction site and the suerounding areas.

In general, human sound perception is such that a change in sound level of 3 dB is clearly noticeable, and
a change of 10 dB is petceived as a doubling or halving of sound level. The noise in the project area may
increase during subsequent construction and completion of the proposed project and may result in

disturbance to the nearby receptors unless it is contained within the appropriately fenced site of the
Project.

During the construction phase of the project, noise is likely to be generated by the following activities:

®  Operation of pile drivers.

=  Farth moving and excavation equipment,
= Concrete mixets,

®  Transportation of equiptment’s,

= Diesel generator.

= Increase in transport noise from within the site from the nearby roads.

Elevated noise levels within the site can affect project workets, residents and passer-by and other persons
within the vicinity of the project site.

Mitigation Measures

The following measures are adopted in ordet to keep the noise within the limits as prescribed by the EPA:

= The activities associated with greatest potential to generate noise will be planned during the day petied
that will result in least disturbance to the nearby residents at night.

- Noise control devices will be nsed such as temporaty noise barriers and deflectors for impact activities.

= Transport associated with the construction of the project will be avoided or minimized through already
existing residential areas.

Noise and vibration will be minimized in the projects site and surrounding areas through sensitization of
the truck drivers to switch off vehicle engines while offloading materal.

Truck drivers will be instructed to avoid gunning of vehicle engines or hooting especially when passing
thtough sensitive areas such as mosques, schools and hospitals.

Construction machinety will be kept in good condition to reduce noise generation,

All generators and heavy-duty equipment’s will be installed and placed in enclosures to minimize ambient
noise levels.
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549  Operation of Vehicular Traffic

Itis envisaged that there would be considerable increase i the traffic volume duting the construction and
completion of Project. Vechicular traffic management will have to be undertaken to restrain unnecessaty
traffic jams that may cause annoyance to the commuters.

Mitigation Measures

The following mitigation measures are being adopted te remove the constraints to smooth flow of traffic:

® Project vehicles shall not be fitted with pressute horns,
= Speed of vehicles will be repulated duting construction phase within the project area.

2 Designated patking areas will be provided for différent type of project vehicles within and around the
project site.

®  Traffic management plan will be introduced to manage smooth flow of vehicular traffic and to avoid
traffic jam and long queues.

»  Traffic management plan will he implemented and monitored.

= Patking of vehicles alongside the road would be prohibited at all time,

5410 Materials Selection

General specification/detalls have been wotked out in respect of type of sttuctutes, conctete, and all other
materials required for the Construction of Project. The following measures will be adopted to ensute
sustainable development of the Project:

Mitigation Measures

The structures and materals will, in the subsequent construction stage, conform to recommended
standards and follow standard practice of civil works.

* EHnvironmentally sound materials and goods will be selected, with priotity being accorded to products
meeting national and international standards.

®  Traditionally well-tried materials and components will be selected and selection of construction matetials
would be based on sustainable source.

»  Consttucton site will be adequately isolated to prevent entry of public and general safety measures will
be evocatively imposed throughout the construction period.

Tempotary inconveniences due to construction wotks will be minimized through planning and
coordination with town administration.

®  The production, use and disposal of construction materfals duting the construction stage of Project will
utilize considerable amount of enetpy and resources; all attempts will be made towards efficient

consumption and minimization of wastage of water, energy and materials
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* The environmental impacts arising from selection of construction materials and components would ke
account of the environmental issues duting the matetials selecdon ptocess, and introduce Recycling
strategies such as Reuse and Reduction of Wastewatet,

5.411 Energy Use

Electricity during construction phase will be produced from diesel generators. A back up diesel opetated
generator will also be installed in case of emergency or suspension of power supply from the mains. The
power produced will not be sigﬁiﬁcant in terms of costs both environmental and economie. Since energy
produced from non-renewable resource results in COz, SOz, and NOx emissions, it is important to ensure

that energy is used prudently and best management practices are adopted in hydel project design.
5412 Community Health and Safety

a. General Site Hazatrds

Projects should implement risk management strategies to protect the community from physical, chemical,

ot other hazards associated with sites undet consttuction,

Risks may arise from inadvertent or intentional trespassing, including potential contact with hazardous
matetials, contaminated solls and other environmental media, buildings that are under construction or

excavations and structures which may pose falling and entrapment hazards.
Mitigation Measutes
Risk management strategies may include:

®  Access to the site will be restricted through a combination of institutional and administrative controls,

®  Removing hazardous conditions on construction sites that cannot be controlled affectively with site
access restrictions, such as covering openings to small confined spaces, ensuring means of escape for

larger openings such as trenches or excavatons, ot locked storage of hazardous matetials.

b. Disease Prevention

Increased incidence of communicable and vector-botne diseases attributable to construction activities

represents a potentially serious health threat to project personnel and residents of local communities.

Mitigation Measures

"  The mobility of the community living in the area wili be testticted from the project site in order to prevent
from catching any type of communicable diseases.

®  Any laboter found to catch any type of disease will leave the site immediately; and would be given proper
medical facilities. '
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c. Traffic Safety

Construction activities may result in an increase in movement of heavy vehicles for the transport of
construction matetials and equipment increasing the tisk of traffic-related accidents and injuries to
workers and local communities.

Mitigation Measures

» Theincidence of road accidents involving project vehicles during construction will be minimized through

a combination of education and awateness-raising, and the adoption of procedures.

5.5 Screening of Potential Impacts at Operation Phase

During operational phase of the project, varicus activities may have impact on some environmental
g P ] ¥
patameters. Various environmental attributes are to be studied duting this phase for their overall impact

on the surrounding environment.
5.5.1  Flooding of Natural Habitat

Hydropower with resetvoirs may permanently flood extensive natural habitats causing local or even global
extinctions of animal and plant species. Very large hydroelectric reservoirs in the tropics are especially
likely to cause species extinctions, although such losses are rarely documented due to lack of scientific
data, Particularly hard-hit are riverine forests and other tipatian ecosystems, which paturally occur only
along tivers and stteams. From the perspective of biodiversity conservation, terrestrial natural habitats
lost to flooding ate usually much more valuable than the aquatic habitats created by the teservoi,

Since the project does not involve any teservoit/pondage, no natural habitat will be affected.

5.5.2 Loss of Terrestrial Wildlife

Tertestrial wildlife will not be impacted as the project will not inundate the land for any reservoir, dam or

poncdage.

5.5.3  Involuntary Displacement

No displacement of people is involved as the project site is not inhabited.
5,54  Deteriotation of Water Quality

Damming sivers can reduce water quality due to lower oxygenation and dilution of pollutants by reservoirs
that are relatively stagnant compated to fast-flowing rivers. Also, flooding of biomass (especially forests)
creates underwater decay; and due to reservoir stratification water quality can decline because deeper lake

waters lack oxygen.

Since the project does not involve dam, water quality changes is not envisaged.
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555  Downriver Hydrological Changes

Major downtiver hydrological changes can destroy tiparian ecosystems dependent on petiodic natural
flooding, exacetbate water pollution duting low-flow petiods, and increase saltwater intrusion near river
mouths. Reduced sediment and nutrient loads downtiver of dams can increase so-called river-edge and
coastal erosion, and damage the biological and economic productivity of rivets and estuaries. Induced

desiccation of tivers below dams (when the water is diverted to another pottion of the river, or to a
different river) kills fish and other fauna and flora dependent on the river; it can also damage agriculture
and human water supplies.

The project does not involved induced desiccation of rivers or changing the river hydrology. Therefore
nio downriver hydrological changes are expected. ‘The flow of canal will not be stopped and adequate water
flow downstream will be ensured. Sindh Itrigation and Drainage Aunthority (SIDA) will be updated for
any potential changes in the flow. The major project work will be completed duting canal cdlosutre petiods.
Remaining wotk will be completed during low flow petiods.

5.5.6  Fish and other Aquatic Life

Hydroelectric projects often have major effects on fish and other aquatic life. Reservoirs positively affect
cettain fish species (and fisheries) by increasing the area of available aquatic habitat. However, the net
impacts are often negative because (a) the dam blocks upriver fish migrations, while dowativer passage
through tirbines or over spillways is often unsuccessful; (b) many river-adapted fish and other aquatic
species cannot survive in artificial lakes; (¢} changes in downriver flow patterns adversely affect many
species, and (d) water quality deterioration in ot below teservoirs (usually low oxygen levels; sometimes gas
supet-satutation) kills fish and damages aquatic habitats, Freshwater mollusks, crustaceans, and other
benthic organisms are even more sensitive to these changes than most fish species, due to their Hmited
mobility.

"The project does not involve a reservoir; nevertheless, the key concera in the area is the presence of Aquatic
life, Key species ate Indus River Dolphin (Platanista gangetica), Freshwater Turtles, Smooth-coated Otter and
Matsh Crocodile.

Indus River Dophin is listed by International Union for Consetvation of Nature (IUCN) as Endangered
on theit Red List of Threatened SpeciesS. It is the second most endangered cetacean in the wotld and is
endemic to the Indus River System in Pakistan. It is estimated that there are only about 1,200 individuals
remaining$, Indus Dolphin sutvival is threatened due to several reasons. There are many threats to their
survival. Reckless and extensive fishing that reduces theit prey availability is a large factor. Also, they ate
sometimes accidentally entangled in the fishing nets which can cause fatalities. Deforestation that occurs
along the river basin is causing sedimentation which degrades the dolphin's habitat. Another factor in their
decline is the construction of cross-river structures such as dams and batrages. They affect as they cause

mote isolation in the already small sub-populations. Lastly, human induced water pollution is a major threat

S Smith, B. D. & G. T. Braulik (2008). "Platanista gangetica”. TUCN Red List of Threatened Species, Version 2008, International
Union for Conservation of Nature,

¢ Braulk, G.T. (2006). "Status assessment of the Indus river dolphin, Platanista gangetica oninor, March—April 2001", Biological
Conservation. 129 (4): 579-590.
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factor. This pollution is usually in the form of either industrial and human waste, or agricultural ran-off
containing high amounts of chemical fertilizers and poisonous pesticides. Extensive poilution in the rivers
and canals of Sindh province is also substantiated by Water Commission Report of 2017, formed by
Supreme Coutt to investigate the quality of drinking watet being provided to the populace of Sindh.

In 1972, Indus Dolphins were protected under the Wildlife Act of Sindh and in 1974 the government of
Sindh declared the Indus River between the Sukkur and Guddu Barrages a dolphin reserve. The government
of Punjab prohibited deliberate killing of dolphins in the Punjab Wildlife Protection Act in 1974 and
established the Taunsa Wildlife Sanctoary and Chashma Wildlife Sanctuary in 1983 and 1984, respectively
{Chaudhry 1989, Reeves et al. 1991, Reeves and Chaudhry 1998),

Shallow waters of Nata canal is not 2 favored habitat for Indus River Dolphin. However, duting the annuzl
closure of sukiur barrage for maintenance, pond formation on the banks of river lead the dolphins to slip
into the canals.

Freshwater turtles of Pakistan are found in the entite Indus River system including its tributaries, ittigation
canals, ponds and water resetvoirs. Pakistan has eight species of freshwater turtles which dominate aquatic
habitats, defined the in Baseline section. Freshwater turtles play a significant role in aquatic ecosystem heing
scavengets, These turtles are responsible for cleaning the aquatic environment by feeding upon dead organic
material and diseased fish, Freshoater turtles being a keystone species, also control the population of fish.
The major. problem with existing wild populations of turtles in the Indus is caused by illegal trade in body
patts of softshell species on commercial scale. Other threats to freshwater turtles in Indus include habitat
deterioration and fragmentation due to unsustainable development; scarcity of water in rivers, canals and
water diversion and extraction projects for irrigation purpose; and water pollution. Due to lack of awarencess
regarding ecological role of turtles in river ecosystems, turtles are perceived to be deleterious to fish

economy by the fisher folk.

A large number of freshwater lakes and ponds of varying sizes are formed due to seepage of water along
different canals and anfal inundation of river in Sindh water during monsoon that provide suitable habitats
for Smooth-coated Otter (Lutrogale perspiciliatay (Khan et al, 2009). Historical distribution had been along
Indus River and in the wetlands provided by its major canals. However, due to distutbance and habitat
distruction, they ate how found in quite a few locations, They have been reported in upper Nara canal in
Khaitpur district and lower Nara canal in Sanghar, among other locations {[Chan et al, 2010).

Marsh Crocodiles (also Indus Crocodile; Crocodylus patustris) has been reported in Nara canal. Their main
habitat is Nata Wetland Complex in Khairpur District (Ghalib et al. 2006). The wetland complex supports
198 marsh ctocodiles out of 480 repotted in Sindh province ((Javed and Rehman, 2003).

Detailed mitigation measures have been proposed to minimize any impact on dolphins, tustles, otters,

crocodiles and aquatic life.
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Mitigation Measures

=  Detailed consultations with the Sindh Wildlife Department (SWD), WWE-Pakistan and TUCN-Pakistan
is required priot and during the execution and operation of the project. Consultation is vital during the
annual closure of Sukkur Barrage as the dolphins and aquatic life tend to slip to Nara duting that period.

* Regular monitoring should be ensured upstream and downstream of hydel project for the presence of
aquatic Jife. If dolphin, tuttles, ottets or crocodile is found in the vicinity, concerned depattments should
immediately be informed for rescue.

*  Fish passage facilities (fish ladders, elevators, ot trap-and-truck operations) aim to help migratory fish
move uptiver past a dam but are usually of limited effectiveness due to the difficulty of ensuring safe
downtiver passage for many adult fish and fty. An indicated example of fish protection system for juvenile
fish (fry) is depicted below;

Figure 5.1: Typical Fish Passage Facility in Run of River Hydel Projects

= Fishladders are another way that hydropower facilities mitigate impacts and help local wildlife to floutish,
Structures like the one pictured below allow migrating fish to bypass the hydel power house by swimming
up 4 seties of shallow steps and into the waters on the other side of the structure, An indicative run-of-
tiver hydel plant with fish ladder and fish bypass is depicted below;
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Figure 5.2: Fish bypass and Fish Ladder

'/.

Fish Scteens will be the part of water intake structure to minimize the possibility of fishes, turtles and
aquatic life passing through waterway to the headrace and to the powethouse. This will greatly reduce the
chances of species mortality, An indicative diagram of fish screen is depicted below;

Gate

Collection
Chanpet

“\
4
4

OAAFisherles

Figure 5.3: Example of Fish Screens

" 'There are currently a few otganizations that are helping to conserve the Indus dolphin and Turtes.
The Wotld Wildlife Fund (WWTF) is involved in rescue missions and helping to reduce pollution in the
river in collaboration with Sindh Wildlife Depatrtment (SWD). In addition, WWY Pakistan is assisting in
educating the public. Lastly, CITES (Convention on the International Trade of Endangered Species)
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prohibits the hunting and trade of many endangered species, including this one. Regular discussion with
such organizations will be fruitful for saving strayed dolphins.

5.57 Loss of Cultural Property

No cultural property exists in the microenvironment of project.
5.58  Greenhouse Gases

Greenhouse gases (catbon dioxide and methane) are released into the atmosphere from reservoirs that
flood forests and other biomass, either slowly as flooded organic matter decomposes, or rapidly if the forest
is cut and burned before teservoir filling. Greenhouse gases are widely considered to be the main cause of
human-induced global climate change. Many hydroelectric reservoirs flood relatively little forest ot other
biomass. Moreover, most such hydro projects generate sufficient electricity to more than offset the
greenhouse gases that would otherwise have been produced by burning fossil fuels (natural gas, fuel oil, ot
coal) in powet plants,

Since the project does not involve reservoir, so there would be no additional generation of GHG rather

energy generation from clean resonrce will save the emissions,

5.59  Air Emissions

Hydroelectricity is one of the cleanest energy generation technique by utilizing energy potential of flowing
water. It does not generate air emissions ot any direct waste,

5.6 Socioeconomic Impacts

Positive socioeconomic impacts ate envisaged from the construction and operation of 13.65MW Nara
Hydropowet Project. Local skilled and unskilled labor will be hired duting the construction phase of project.
This would improve the quality of life of the nearby communities.

EMC Pakistan Private Limited Page 73



¥ ebeg

PEULT SRl URISHed JHZ

uummaH mo uuawumﬂm"m

_SamsEapy noUuanA POpUSTIL0dY

SOINSEIL PUE SIDIASP
X JOTUOD IS0 3o u_mﬂ ﬁﬁﬁmmmumﬁ uﬁﬁ b?ﬂuﬁ _ uquﬁu SuEay PoUBSIN ISION]
M : o : . Aprenbopeur ﬁum&m% 1 522300897 o T
i ' 30}9ERU0D U Srens 2584 - 3916 3O TORTIOTARP Pue monﬂ:om : mwsSeuriy
X wumﬁuu amﬂo.ﬂm ?momm% vﬁ aoummuum@w ASEA | OS STOIHO JO [PETH TO 109332 SI2APY ® noﬂ«...uquw AsEM PHOS
; - bﬁﬁwuwwﬁ ﬁomomm% P UODPUTIE)IOD | Tesodsyy
; X ﬁm umﬁmom ﬁg e uumum\ - uuﬁwﬁuuﬂou.m IS JO SIissod | pUe UOREIIUIL) INTMIISEA
- T . : . uuﬂEoH& o . e
. mo 2OINOSSF HITEDS bmaoH_m atp TapIq
, X HOREATASUCD Tarep | A ne.wm.nuﬁ.a,ou ISIEA JUSIDGFIUT uondwmsuo)) Ie M
j . ‘ — SUOISSIUS SI0ISES PUE SYEOM IEd T T ‘
| X SOUETIILITEN JE[NONIA Supunds ey | wory SUOISSILID umﬂu o1 amp ﬂoﬂﬁom Y Lmeng) oy wRIquUIYy
. , _ S[PORUOYI PUE SJUEILGN] sqds . o . i
X ﬁo P Jo umﬁopw 3 30§ sammseaus ayenbapy [on1y PUE 10 4} Inp’ nou«mﬁm@v pury | TQOQEUTWIEINOY) PUe]
. | Suroue]d paIEn0SSE Iyo7ed PUE SIUTERSUOD
X mqﬂuuu&qo nmv.n.ﬂumo.& [0S JO UOBESYRUSPY nonezpriSsp o UOIS0¥d [Io§
T SHIOM MISUO | UOR¥ISqNS /IUEC ST 107 L
X | 307 ﬂuboﬁuu 2313 bubu 103 voneiued boumwnuaﬁou paaowl 9q {eU TOPFIRTA [BISaIf ], 20UEIEIT) NG
i JSEY ] HONOIISYUOD) wﬂ.ﬁuﬁ SUSST [EIUIUINOTIAUT]
| ] 12alord yo AumoTa o UT ST sealy Pa1dI0F
X V/N | 9Ws [e2130[osetdTe T0 2aTE Pajoatoxd ON | J/1eTmIny /[edisopdedry |
V, : ~oseyd suopesado pre GOTONRSTOD SULND USYEapUn | ” o . . S R
X " 3q [ w0 PuE sy SmppreSas somseswr nopsNoig BUTNE} PUE TIOF JO SSOT AJISTIATPOTG O JedIL Y,
Ti0s stp Soraordmr piezery
X PUE $2HU0TS JHEISISAT wonoeyanby Fppmg $s91I33NS PUE [PIUDMS [I0S JO SSO] uonoeanbry sonpsy
. Sprepu®ls - . .
X Supsoudus Eﬁuﬂ.ﬁm puz udﬁdﬂ?ﬁ ays Smmoreq _oyenbipres Supmp asdefo) Apiqeng Tesmyonng
n . 1aatodord s
X V/N | Aqmsoxd st z05 pasmbor aq s puey uopsmboy puey
" 3SBI] UORHONNSUO))-OX] SUNMP SINSS] [EIUSTITOIAT]
F0le | wnpay | [rewg | SuoN
: sanjes
: SIDIN0STY [IFSUHEOIATE]
JESWHOAAU 0} dFewre(q mﬁnuu.m& SOV

12foig 21 Jo $ae1g yuarepiq Surmp 1veduy Hﬁuuanohbﬁm [enu)0g 19 uEw __

Jaafoid samodoipiy) erey
(331) vogeUwexg JEHISUUDIALT [eigu




g5/ ebed PajIWIF] SjeAlld Ueishied DF13
“ Padesiau? 278 JuiAf pue
X V/N Jusuziorduua [e20] U0 s198diT 240150 L ITUIOUCIIONI0G
SUOISSIUS 5E£) [FUORIPPE OU 3q POM
X V/N a3a1p H.BL ST FJOAT9S3Y 3O WEp OU Sy SOSBL) ISNOYGIIIL)
T JEWIIOTAUSOIINT | .
X VN ot 07 sysma ypadord o opg | Asadosg peammy jo ssory
| “Famods urdiop . . [ \ .
; Are 307 Sumonmows Fem3os {poppe o [ SUIAIIS 2Berreg mupmg
| ysg pue I2ppe] ysy ‘ssedAq gSE SE Yons saINSesur 30 9INSOP [ENUUE SUmp [YUed 9y O]
wonoa101d sy “ooloid yo voperado put wOnMOIXD I sdrs 10 sAems oy (pgeiund vgsmrini )
M X ;  Summp NOOT SIMA ‘TS [P0 SUOKSTOSE Pafress(] urgdfo(] ARy sTPUT ST B2060d 433 YT, 1 oﬂwsw.aﬂ FIPO pue Ysiy
T hgoygmy | [eUe0 30 A30[0IpAY 9h S5TE 30 SI9AT saguer)
X afenreI(y pue wonvSEI] YpUIS (RLS TOREIOqE[0Y) | JO voREsaTsep sanpur 100 s 39fo3d a7, [e2130[0IPA] 3eapumo(g
. T . ‘ . " I[mq sT HOAISST 30 Ewmu.ou T Lmend)
| X V/N i sepadesaue 10U bﬁﬂv To7EA 0T SaSuey) INEA JO HOREIOTNS(Y
| _ PIBIEYUT 30U
X V/N | sTous aup se paajoaur sy yuswsoeydsip oN | 3usumverdsiq Arerunjoany
: T . el 3 SJEPURTT 30T I 3 ST
: X V/N | SHPIA pemsoma 30edun jou [ 103(05] umEﬂSP TERSIXI3 ], JO §507]
, ) N DI0NNSTOY ST FIOATISST. | 1ENGEL]
X V/N OU $¥ JURANTOFIAL 0. 25FewEp ON TesneN jo Sumpooyy
asey g voneradg Supnp sanss] [EVOIWLOIIATT
Suisres-ssouareae poy | a0emdod AqIveu 9 JO AlajEs pUE ey - Aayeg
X qonwusﬁu qoﬁEubuHm SSLISTP S O} SS300F PAIMSTY agy eduy Aewr 3318 199oxd wo sprezel] B PESH ApEmunarer)
< _ 550 AS30U9 TUaprag SIOIEIF00T [PSIFP WO} STOISSTID Iy as() AS1ouyg
. x PRI 3q [ tred TnameSPUEm STJEL], STOISSTLID 1$1p ‘SOUESIIT JGJTA], | DHyeLY, TeINOTYIA
solepy | WOIpS | [EWS | SUON
T | SIN[EA 2§
SIDIMNOSIY [CITSWRIOTATE]
Uu&ﬁu mc uuﬁ«um_..:wm-m muunmamE ﬂoﬂumug PIpURTIIIOdIY Eu&aourﬁmm (o0} u@«ﬁdﬁ mguuﬁ maonudq

Jaaloid Jamodoipiy ciely
{531} wogeuiExg [RIUSUIIOIAUT JRIILY




e

Initial Environmental Examination (IFE) . Final Report
Nara Hydropowsr Project

Chapter 6 Environmental Management Plan (EMP)
6.1 Introduction

Environmental management plays a vital

role in development of any project to ensure

Identification
are being carried out in environmentally “of Potential
{mpacis

that all the phases of the proposed project

sustainable way. While conducting an IEE
potential  environmental impacts are
identified fot the different phases (pre-

construction, construction and operation

phases in this case) of the projecis and Process

mitigation measures, management and
monitoring practices, physical controls, or
compensation  in  monetary terms are
recommended to control and minimized the

Monitoring ; implementat
adverse impacts in acceptable limits. & Reporting @% jon of EMp

To  ensute  environmentally  sound
development an Envitonmental Managements Plan (EMP) has been prepared and presented in this section.
The management measures and site monitoting required to ensure that potential impacts are identified and

minimized are presented in EMP, This plan is specific to the consttuction and operation of the proposed
Project

The EMP explains recommended mitigation and monitoring measures into specific actions that will be carded
out by the proponent. The EMP satisfies the requirements of the Pakistan Initial Environmental Examination
and HEnvironmental Impacts Assessment Review Procedures, 2014

6.2 Objectives

‘The main objective of the EMP is to ensute a development in environment friendly manner with minimized

adverse impacts and more project benefits,
The primaty objectives of the EMP ate to:

=  Provide a hands-on outline regarding best practices, environmental @
management standards  and  guidelines to mitigate potential

environmental impacts for each activity undertaken; @ ‘
»  Provide a mechanism to assist proponent and construction contractor to @ o
comply with cutrent legislation;
=  Provide ways identification of environmental issues and to provide

general procedures which must be considered when undertaking ‘ !

construction and operatonal activities;
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*  Provide a mechanism to reduce the potential impacts of the construction and operation of the project

= Develop a monitoting mechanism and identify parameters that can confitm the implementation of the
mitigation of these measures;

*  Define roles and responsibilities of the project ptoponent for the implementation of EMP and identify

areas where these roles and responsihilities can be shared with other staleholders and

» Define the requirements necessary for documenting compliance with the EMP and communicating it to

all concerned regulatory agencies.

= Identify training requirements at various levels and provide a plan for implementation,
Fot each impact, or activity, which could give rise to an impact, the following information is presented:

= Mitigation measure that will be implemented;
" The person(s) tesponsible for ensuring full implementation of the mitigation measure;
= ‘The parameters that will be monitored to ensure effective implementation of the mitigation measure,

=  The timing for the implementation of the action, to ensute that the objectives of the mitigation ate fully
met.

6.3  Structure of the EMP
The EMP consists of the following section.

= Legal Framework

*  Otganizational sttucture and roles and responsibilities;

=  Emergency Response Plan

= Environmental aspects requiring management consideration;
*  Mitigation management’s matrix

=  Havironmental monitoring progtamme

= Change management plan

®  Training Programme
6.4 Legal Framework

The IEE has discussed in detail all the Legal Framewotk (chapter 2) which has relevance to the project. Project
Proponent shall ensure that the construction and opetation of project is conducted in conformance to relevant
legislations and guidelines and guidance is sought as and when required. Proponent shall also easute that the
key project management staff is awate of these legislations and guidelines. SEQS for municipal and industrial
effluents, selected gasecus pollutants from industrial sources and motor vehicle exhaust and noise are
provided in Section 2.
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6.5 Organizational Structure and Roles and Responsibilities
6.51  Organizational Sttucture
The proposed project includes the following main organization:

"  Nara Hydropower (Pvt) Limited as the project proponent and owners of the EMP.

» The consttuction contractor as well as contraciot required duting the opetational phase {eg. waste
contractor) as the executors of the EMP.

These organizations will have the following roles and responsibilities during the project activities.
6.5.2  Roles and Responsibilities

A General

Nara Hydtopower (Pvt.)) Limited: As project proponents, Nara Hydropower (Pvt) Limited will be
responsible for ensuting the implementation of the EMP. A petson holding a senior position will be
responsible for the overall environmental petformances during the proposed project. The person will be
responsible for ensuting the implementation of the EMP by proponent and all project contractors. The
proponent’s Site Representative (SR) will be responsible of implementation of the EMP and liaison with
ptoject contractor and stakeholders at site regarding environmental issues during the construcdon phase.
Further the person holding a setior position in Project Management will also be responsible for monitoting
EMP's compliance and provided technical support in envitonmental issues,

Project Contractors: For the proposed project, Project Proponent will appoint construction contractors for
different field operations. Vations contractors will also be hired during the operation phase of the project (e.g.
waste contractors) ‘The contractors will be responsible for implementation of, ot adherence to, all provisions
of the IEE and the EMP and with any environmental and other codes of conduct required by Project
Proponent. Overall responsibility of the contractor’s environmental performances will rest with the person
holding the highest management position within the contractot’s organization reporting to their management.
The contractor’s site managers will be responsible for the effective implementation of the IEF, and the EMP,

The contractor’s HSE officers will have functional responsibilities to ensure implementation of or adherence
to the EMP.

Planning and Design of the Operations

Details of project Activities: Details of the project activities are provided in Chapter 3 of the TEE report.
Following approval of the TEE, any changes to the proposed activities will be handled through the change
Management Plan provided in this EMP,

Approvals: Obtaining no objection Certificate (NOC)/Apptoval from SEPA will not relieve the proponent
from othet legal obligation and hence Project Proponent and project contractors will obtain all other televant
clearance and necessary approvals requited by the Government of Sindh and Relevant departments prior to

comtnencing the fespective operations.
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Contractual Provision: Adherence to the requirements of the IEE and EMP in terms of environmental
mitigatdon will be required from all project contractors and thus EMP will form part of their contractor with
Project Proponent,

B. Implementation of the Operation

Co-ordination with Stakebolders: Project Proponent will ensure that co-ordination with the regulators and other
stakeholders on efivitonmental & social matters is maintained throughout constructon & operation phase of

the project,

Monitoring: Project Proponent and the contractors will ensure that monitoring of the project activities is
carried out throughout the project. The Project Management site representative will monitor all project
activities duting the construction and operation phase. He will keep a record of all non-conformances
observed and repott these along with actions to Project Management for further action, The site representative
will also teport any impacts anticipated along with his recommendation for further action,

FEmetgency Procednres: Project Proponent and the contractors will prepare contingency plans to deal with any
emetgency situation that may atise during the construction and operation e.g. major oil spills, medical
evacuation & communicate these to the regulatory agencies if required by these agencies.

Approvals: The project contractor will be responsible for obtaining all relevant approvals such as approvals

for waste contractors, water source 8 others as specified in Mitigation Management Mattix,

Trainings: The project contractors will be responsible for the selection and training of their staff capable of
completing the project activities propetly and efficiendy. The contractors will be responsible for providing
training to theit staff membets according to the training programme. The training programme is discussed
briefly latter in this chapter. '

C. Communication and Documentation

Project Prbponent and the contractor will ensure that the communication and documentation requirements
specified in the EMP are fulfilled duting the constraction and operation phase.

Change Managenent: The IEE for the proposed operation recognizes that changes in the operation ot the
EMP may be tequited duting the project activities and therefore provides a Change Management Plan to
manage such changes. Overall responsibility for the preparation of change management statements will be
with Proponent’s site sepresentative.

Restoration: Project Proponent along with the construction contractor will be tesponsible for the final

testoration of wotk areas,
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6.6 Maintenance of the EMP

EMP needs to be tevised on timely basis to keep up-to-date as per the requirements comes up regulary.
Therefore, outlining the responsibilities and activities associated with the maintenance of the EMP is essential.
The tesponsibilities of the Construction Contractor should be detailed and procedures for requesting EMP
revisions should also be outlined. EMP revision procedures mustinclude requirements for notification of the

approptiate government and municipal agencies so that their role is also played in the overall management
process.

6.7 Environmental Health and Safety Management System

Envitonmental, Health and Safety Management System is essential for the care of EHS issues which should
oudine mitigation measures and best management practices. This management system recommends carrying
out a complete assessment, evaluating, monitoring, identifying and control all potental hazards and risks atise
duting the construction and opetation phases of the proposed project. It needs to ensure that the Health and
Safety Plan (HSP) along with the Health and Safety Rules is established and enforced. The Plan should outline

roles, responsibilities and expected outcomes with respect to the environmental health and safety management
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of the constructon & operation phase of the Project. These measures should be implemented to epsure that
no significant adverse envitonmental, health and safety impacts are created by activities associated with the
construction of the project,

Protection of the public and wotldforce health and safety during both construction and operations is the ptime
responsibility of proponent, Utilizing expett personnel and the Environment, Health and Safety Management
System (EHSMS), the potential health and safety hazards and tisks will be identified and assessed, then the

subject of substantial planning, organization, procedures for various facility are developed.
6.71  Health and Safety during Construction Phase

Worker Health & Safety Management Plan will also be outlined to implement mitigation measures and best
management practices. The plan should be implemented to ensure that no significant adverse worket's health

and safety issues atise from activides associated with the construction of the project.
Potential hazards for workers in construction include:

= Falls (from heights);

= Trench collapse;

= Scaffold collapse;

»  Fleceric shock and arc flash/atc blast;

»  Failure to use propet personal protective equipment; and

= Repetitive motion injuries.
6.7.2  Health and Safety during Operation Phase

Since proposed project is a hydel power project, occupational health & safety issues need to be addressed

managed effectively to ensure safety of its wotkers in particular and the neighborhood in general.

6.8 Emergency Response Plan

Emetgency may be defined as a sudden event causing or has the potential to cause serious human injuty and
/ot environmental degradation of latge magnitade, The best “cure” for an emergency is, of course,

“ptevention”. The probable emergency sitwation can be:

®  Serious fire or explosion

®  Major gas leakage.

u  Major Spillage

= Natural calamity such as heavy rain, flooding, dust storm or earthquake, cyclone, etc.
=  Bomb threat or any sabotage / terrotist activity

= Any other incident involving all of large part of the premises and its workets.
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Emergency Response Management is provided by a small team of senior managets {the “Control Committee™)
who in turn will direct all response activities through the Emetgency Response Unit,

6.81  Objectives

The main objective of this plan is to establish the general guidelines for the actions to be taken in the event

of fires, explosion, emergencies, accidents, disasters and sabotage, aimed at minimizing their effects and
consequences, in order to protect:

*  The lives of own or third-party personnel present in the project facilities.

= The lives of the occupants

The lives of the nearby residents & communities coming into the direct influence of the project area.

" The lives of the ecological systems located in the surroundings of the Project.

6.8.2 Emergency Response Manuals

Based on the Risk Assessment the proponent should prepare written emetrgency preparedness and response
plans/procedures for the project to cover emergency situations that could occur. It may be tequired that

Emergency Response Manuals will be developed for various situations atising,

6.9 Standard Operating Procedures (During Construction phase)
6.91 Wastewater/ Storm water management

Purpose of Wastewater/storm water Management

The purpose of the adopted procedure is to provide guidelines and simplify the process of categotizing,
quantifying, managing, and disposing of wastewater wherever and whenever arising during the project’s
construction phase. Wastewater management is a critical component of operating policies, Wastewater
management includes the proper disposal/recycling and reuse of the wastewater generated duting
construction and operation phase.

Scope

Wastewater as patt of construction operation will be managed as per this procedure. An integrated wastewater
management system. for proposed project is essential to reduce wastewater.

Substitute techniques must be investigated, including soutce reduction, recycling and reuse wherever possible
with 4 view towards maximizing the benefits and minimizing the cost of each method of wastewater
management.

Procedure
Main concern to manage the wastewatet is listed below:

« Eliminate wastewater production wherever possible.
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Minimize wastewater production,
Recycle or Rense

Wastewater disposal in an environmentally safe manner through adequately designed facilicy

Propet drainage of Storm water

Wastewater Minimization: Generation of wastewater will be minimized through the following steps
taken by working personnel at the facility:

Through efficient use of raw water (minimizing the wastewatet).

Reuse of wastewater after treatment.

Storage and Handling: Wastewatet shall be stored/tetained in specifically designed facility or stotage
tanks till proper treatment and subsequently disposed off.

Segregation: Wastewater used in construction will be segregated from wastewater otiginating from
latrines used by consttuction staff,

Recycling: Reuse of wastewater is a best way to reduce the quantity of the wastewater that requires
subsequent treatment and disposal. Consttuction wastewater may be feused in construction activity
because it is generally Non-hazardous.

Treatment: Wastewater otiginates from lattines used by construction staff requires treatment through
retention in septic tanks and through soakage pits.

Disposal: Proper disposal should be done following the treatment through discharge into water bodies
of sewerage system where available.

Wastewater Management Options

All storm water run-off from construction sites will be inspected for the sediment load and may be

directed to sedimentaton basins to temove suspended solids (e.g., silt);

Sewage may be collected and temporarily stored in tank(s) until it is transported to a designated treatment
facility;

Standard mobile sewage tankers may be engaged to collect and transport sewage from pottable latdnes

and temportary storage tanks;

Direct discharge will only be considered as a contingency option,

6.9.2  Solid Waste Management Plan

Purpose

The purpose of this procedure is to provide guidelines and simplify the process of categotizing, managing and
disposing of solid wastes. Waste management includes the proper handling, collection, storage, manifesting,
transportation, and disposal/recycling of the solid waste generated, The procedure is designed to assist in the
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management’s wide effort to provide protection to the envirorment and to comply with proponent’s

tequirement, environmental laws and regulations regarding propet waste management.

Scope

The waste management plan has been developed to ensure that the Management of solid waste generated as

a result of the construction is consistent, efficient, and in conformance with the laws and regulations.

With respect to monitoring, the waste management sets out the following objective:

To monitor and inspect waste management-related facilities and activities directly resulting from executing
the scope of the contract in order to ensure compliance with the WMP, Guidelines for proper handling,
categotization, recording, minimization, recycling and disposal of all types of waste associated with
company opetations and projects are patt of this procedure,

Definitions

a)

Waste: Any material, for which no further use is intended, is considered a waste, It can he solid, serni-
solid or liquid. Additionally, abandoned materials and materials intended to be recycled ate considered
wastes. It is very important to understand this concept, because even though something is going to be
recycled, it must be managed as a waste until it is actually recycled.

Hazardous Waste: Waste is categotized as a hazardous waste if it has one or more of the following
properties:

Ignitability (flash point less than 60oC);

Cottosivity (pH less than or equal to 2.0, or greater than or equal to 12.5);

Reactivity {inherently unstable under ordinaty conditions or when exposed to water);

Trritability (when in contact with body causes inflammation)

Toxicity (may cause risk of injuty to health of organisms or the environment.)

Non-hazardous Waste: The wastes are categorized as non-hazardous wastes, if they do not possess any

of the hazardous chatacteristics as defined above, Howevet, non-hazardous waste may still present

" hazards to employees who handle them. All recommended safety and handling practices must be

followed.

Procedure

Priotities to manage the waste are listed below:

Eliminate waste producton whenever and whetever possible, Use the material only for its intended
purpose on site

Minimize waste production

Reuse
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b)

Dispose of waste through propetly designed waste disposal facility.

Waste Minimization: T'o minimize waste, the following steps shall be taken by all personnel working
on sites (during construction phase):

Only the needed amount of matetials shall be otdered. Before purchasing hazardous matetial, all
alternatives for non-hazardous matetial should be explored.

Prior consideration shall be given to the sizes of containers available when ordering products that could
potentially generate waste. The intentis to avoid unused products and /or their containers from becoming
wastes that require special handling.

Waste Categorization: All wastes generated at facilities shall be categotized in two majot categoties (e
Hazardous wastes and Non-hazardous wastes) as per the definitions in section above. Each category has
different types of requirement for handling, storage and disposal.

Labelling

Name of the waste {e.g., waste oil, solvents, paints).

Waste category {e.g., toxic, ignitable),

Facility name and address (disposal site, etc.).

Date of waste accumulation: (date when waste was placed in drum).

Wastes are segregated and located in designated areas to optitnize control, storage areas,
Segregation: The scheme of sepregation is as follow:

Al hazardous waste if found shall be segregated from other types of hazardous wastes as well as non-
hazardous wastes at the point of generation of waste.

Food waste shall be collected in separate containers,

All containets must be cleatly labeled. The label must cleatly mention the name or type of waste. Also, if
the waste is hazardous, it should be cleatly Iabeled on the container along with its hazardous charactenistics
(e.g. flammable, toxic, radioactive, etc,). This is important to workers and to emergency tesponse teams,
who need to know what they are dealing with, Missing or unreadable labels must be replaced.

Storage and Handling

Waste shall be tempotatily stored at waste storage facility that will be sent for recycling or off-site disposal
shall be temporatily stored at designated site(s) within the project premises.

"The oily sludge, contaminated soil shall be stoted in containers

All other wastes awaiting disposat shall be kept in closed containers/boxes separately. Care must be taken
to prevent wastes giving sise to secondary environmental problems, such as odots or soil and groundwater
contaminaton through rainwater leaching,

All stored wastes must be cleatly labeled with type of waste and warning signs.

Daily estimates of hazatdous and non-hazardous waste and volumes generated on site.

EMC Pakistan Private Limited Page 85



Inifial Environmental Examination (IEE) Final Report
Nava Hydropower Project

Waste scgregation, waste storage containers, general housekeeping and the provision of adequate
resources will be monitored.

* Al workers handling wastes shall use proper PPE.

f) Reuse

Construction waste can be reused in other construction projects & excavated matetial can be reused in

backfilling,
g) Disposal

Disposal becomes the only available alternatives, if teuse and recycling options ate exhausted. A material
should be classified as a waste for disposal only if no other useful putpose can be identfied and if the matetial
cannot be beneficially reused or recycled. The choice of a suitable disposal option for any waste depends on
both environmental and economic considerations. The final disposal can only be off-site disposal facilities
due to limited space available.

It requires propetly designed and well-operated commercial waste disposal facilities such as sanitary landfill.
All such facilities should be explored and evaluated for possible fumre use.

Recording & Repotting

‘The management has to tecord the information about source, composition, quantity, and final disposal of the
waste, This information is needed for regulatory compliance, risk assessment and setting reduction tatgets and

objectives as well as corporate statistics. The routine track of waste shall be recorded.
6.9.3  Air and Noise Emissions

Purpose

The putpose of this guideline is:

= To monitot contents of poliuting substances in the atmosphetic ait;
= To control observance of approved limiting permissible emissions at man-made sources;

To monitor natural sources and a numbet of man-made sources of emission at wotk sites at the
consttuction phase;

To identify sources of noise emissions and control noise pollution;

* Ta monitor noise emissions.
Scope
Scope of wotk includes:

®  Evaluation of present ambient air quality and noise level at existing area.

®  Fvaluation of impact of traffic movement at the proposed site and noise level.
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®  Bvaluation of impacts on roads and in the adjacent area due to construcion.
» Evaluation of impacts of ait emissions and noise from various stationaty sousces.

* Recommendations fot mitigation techniques to redress the expected impacts both for design phase.

Definitions

Alr pollution may be referred to as contamination of pollutants dispetsed in ait affecting ambient ait quality
that may be deleterious to life and propetty.

In common use, the word noise means unwanted sound or noise pollution. Excessive noise permanently

damages hearing, but a continuous low-level sound can be dangerons too.

Procedure

Alr emissions (continuous or non-continuous) from facilities such as power generators ate comprising of
principal gases (greenhouse gases) which typically include carbon monoxide (CO), carbon dioxide (CO3),
water vapors and other gases such as nitrogen oxides (NOx}, and, in case of sour gases, sulphur dioxide (SOz).
Air quality impacts should be estimated by the use of baseline air quality assessments and atmospheric
dispersion models to establish potential ground level ambijent air concentrations duting facility desigh and
operations planning. These studics should ensure that no adverse impacts to human health and the
environment result. All reasonable attempts should be made to maximize energy efficiency and design facilities
to minimize energy use, The overall objective should be to reduce air emissions and evaluate cost-cffective
options for reducing emissions that are technically feasible.

Also, vehicular emissions and noise due to traffic movement in and around the project may of concern to be
mitigated and monitored. Atmospheric conditions that may affect noise levels include humidity, wind
ditection, and wind speed. Vegetation, such as trees, and walls can reduce noise levels. Installation of acoustic

insulating barriess can be implemented, where necessary.
Noise and Air Emissions Management Options

Noise and air emissions monitoring includes;

Monitoting of ait and noise emissiotis.

Pollution control technology assessment,

®  Emission inventory development,

Development of paramettric monitoiing, petiodic monitoring, and compliance assurance monitoring.
Air and Noise Quality Monitoring

Refer attached Environmental Monitoting Plan for details of air and noise quality monitoring at the proposed
project site during construction phase,

a) Performance Indicator: Monitoring results of ambient air shall show the concentration of pollutant

in ambient air,
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b) Record and Comments: Record would be kept with the laboratory report attached. A layout of record
keeping format for monitoting results s presented at the end of this EMP.

6.10 Standard Operating Procedures (During Operational Phase)
6.10.1 Wastewater Management
Purpose of Wastewater Management

The putpose of this procedure is to provide guidelines and simplify the process of categorizing, managing,
and disposing of wastewater wherever and whenever arising during the project’s operational phase.

Wastewatetr management includes the proper disposal/recycling and reuse of the wastewater generated duting
operation phase,

Scope

Wastewatet generation as part of operational activity will be managed as per this procedure. An effective
wastewatet management system for proposed project is essential to reduce wastewater. Substitute techniques
must be investigated, including source reduction, tecycling and reuse wherever possible with a view towatds

maximizing the benefits and minimizing the cost of each method of wastewater management.

Definitions

a) Wastewater: All water arising after use/consumption from the Project which can encompass a wide

range of potential contaminants and concentrations,

b} Non-hazardous Wastewater: All wastewatess are categotized as non-hazardous wastes, if they do not
possess any of the hazardous contaminant mainly comprising of consumed water atising from washing
area and sanitaty wastewater,

Procedure
Main concetn to manage the wastewater is listed below:

»  Eliminate wastewatet production wherever possible.
= Minimize wastewatet production.
= Recycle or Reuse

m  Wastewater disposal in an enivironmentally safe manner through adequately designed facility

a) Wastewater Minimization: Generation of wastewater will be minimized through the following steps
taken by working personnel at the facility:

®»  Through efficient use of raw water (minimizing the wastewater),
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b) Storage and Handling: Wastewater shall be stored/retained in specifically designed facility ot storage
tanks till appropriate treatment is sought and subsequently disposed off,

¢) Treatment

*  Treatment of wastewater throngh retention in septic tanks and through primary and/or secondary
treatment processes.

d) Disposal

Proper disposal should be done following the treatment through discharge into water bodies or sewerage
system whete available,

Drinking Water Quality and Wastewater Monitoring Plan

Refer attached Environmental Monitoring Plan for details of drinking water quality and wastewater
monitoring plan.

a) Performance Indicator

Monitoting results of water quality shall show the extent of contamination in the drdnking water and shall
regulate and maintain the quality of potable water for establishing its suitability for human consumption as
per SEQS for drinking water quality.

Monitoting results of wastewater quality shall show the lower concentration of pollutants in the sewage water

after onsite treattnent and reduced potential for contamination of ground water if not disposed of propetly.
b) Record and Comments

Record of analysis reports shall be maintained.

6.10.2 Solid Waste Management Plan

Purpose

The purpose of this procedure is to provide guidelines and simplify the process of categotizing, managing,
and disposing of solid wastes. Waste management is a critical component of management’s operating policies.
Waste management includes the proper handling, collection, storage, manifesting, ttansportation, and disposal
/ tecycling of the solid waste generated.

Scope

The waste management plan has been developed to ensure that the Management of solid waste generated as

a result of opetation is consistent, efficient, and in conformance with the laws and regulations.
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Definitions

a)

b)

Waste: Any material, for which no further use is intended, is considered a waste. It can be solid, semi
solid or liquid. Additionally, abandoned materiais and matetials intended to be recycled are considered
wastes, It is very important to understand this concept, because even though something is going to be
tecycled, it must be managed as a waste until it is actually recycled.

Hazardous Waste: Waste is categotized as a bazardous waste if it has one or mote of the following
properties:

Ignitability (flash point less than 60°C);

Corrosivity (pH less than or equal to 2.0, or greater than or equal to 12.5);

Reactivity (inherently unstable under ordinary conditions or when exposed to watet);

Irritability (when in contact with body causes inflammation)

Toxicity (may cause risk of injury to health of organisms or the environment.)

Non-hazardous Waste: The wastes are categorized as non-hazardous wastes, if they do not possess any
of the hazardous chatacteristics as defined above. However, non-hazardous waste may stll present
hazards to employees who handle them. All tecommended safety and handling practices must be
followed.

Procedure

Pricrities to manage the waste ate listed below:

b)

Eliminate waste production whenever and wherever possible.
Minimize waste production

Reuse

Dispose of waste through ﬁroperiy designed waste disposal facility,

Waste Minimization: To minimize waste, the foliowing steps shall be taken by all personnel working
on sites:

Only the needed amount of materials shall be ordered., Before purchasing hazardous material, all
altetnatives fot non-hazardous matetial should be explored.

Prior consideration shall be given to the sizes of containers available when ordeting products that could
potentially generate waste. The intentis to avoid unused products and/ ot their containers from becotning
wastes that require special handling,

Waste Categorization: All wastes generated at facilities shall be categorized in two major categosies (L.e.
Hazardous wastes and Non-hazardous wastes) as per the definitions in section above. Each category has
different types of requitement for handling, storage and disposal.
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c)

Labelling

Name of the waste (e.g., chemical waste, solvents, paints, biomedical etc.),
Waste category (e.g., toxic, ignitable).

Facility name and address (disposal site, etc.).

Date of waste accumulatdon: (date when waste was placed in drum),

Wastes are segregated and located in designated areas to optimize control; storage areas.

d} Segregation: As there are no hazardous wastes envisaged in the project therefote segregation among the

waste will be done as pet their matter,

The scheme of segregation is as follow:

All hazardous waste if found shall be segregated from other types of hazardous wastes as well as non-
hazardous wastes at the point of generation of waste.

Laboratory chemical waste is also to be segregated into chlorinated and non-chlorinated solvents.

Non- hazardous waste consists of containers, shipping cartons, bags, reject, broken bottles, rejected
cartons, labels, strips, corrugated boxes, paper etc.

Storage and Handling

Al waste from floot and equipment is to be collected using vacoum cleaners,

All containers must be propetly and cleatly labeled. The Jabel must clearly mention the name or type of
waste. Also, if the waste is hazardous, it should be cleatly labeled on the container along with its hazardous
characteristics (e.g. flammable, toxic, radicactive, etc.). This is important to workers and to emetgency
tesponse teams, who need 1o know what they ate dealing with, Missing ot unseadable labels must be
replaced.

Non-hazardous waste shall be temporarily stored at waste storage facility that will be sent for recycling or
off-site disposal shall be tempotarily stoted at waste storage facilities available at different sites such as
junkyard, scrap yard, pits, etc,

All other wastes awaiting disposal shall be kept in closed containers/boxes sepatately. Care must be taken
to prevent wastes giving rise to secondary environmental problems, such as odors or soil and groundwater
contarmination through minwater leaching,

Daily estimates of hazardous and non-hazardous waste and volumes generated on site.

Waste segregation, waste stotage containers, general housckeeping and the provision of adequate
resources will be monitored.

All wortkers handling wastes shall use proper PPLE,

Recycling: Non-hazardous waste can be recycled and reuse to minimize the quantity of waste requiting
disposal. Some of the wastes (like one side printed paper) can be reused within the facilities while others
can only be recycled at off-site recycling centers.
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g) Disposal: Disposal becomes the only available alternatives, if reuse and recycling options are exhausted.
Ounsite burning or dumping of waste is strictly prohibited.

A material should be classified as a waste for disposal only if no other useful purpose can be identified and if
the material cannot be beneficially reused or recycled. The choice of a suitable disposal option for any waste

depends on both environmental and economic considerations. The final disposal can only be off-site disposal
facilities due to limited space available,

The waste shall be disposed of through a contractor.
Recording & Repotting

"The management has to record the information about source, composition, quantity, and final disposal of the
waste, This information is needed for regulatory compliance, tisk assessment and setting reduction targets and
objectives as well as corporate statistics. :

The routine track of waste shall be recorded. It is the respoasibility of the proponent to assign a suitable
petson to sign off the record of waste tracking before the waste is dispatched outside.

6.11 Environmental Compliance Reporting, Documentation and Trainings

The management will be responsible for the regular audit and teview of the environmental management and
monitoting plan. This will include both on-site anditing and review of petformance reports. Additional onsite
inspections and investigations will be undertaken in the event of significant enwitonmental incidents. These
will be undertaken in conjuncton with the Independent Monitoring Consultant IMC),

"The management will participate in the audits and inspections and investigations. The management will also
be responsible for regular review of the envitonmental performance of the site and site personnel, and for the
teporting on the implementation of commitments made in the EMP,

In particulat, there will be:

m  Periodic audit reports.

* A review and improvement of the EMP,

Management recognizes that periodic external compliance audits and inspections will be made through a third-
party consultant IMC) to monitor, assess and validate the level of petformance and compliance putsuant to
the commitments made in the accepted Environmental Management Plan. "The monitoring seports shall also
be submitted to Sindh Environmental Protection Agency (SEPA) on regular intervals.

Training: It an important step for the implementation of the EMP. All the employees will require to be
trained to wortk approptiately on EMP. EHS Manager will organize teainings in consultation with HSE
Officer, It will make sure that employees undesstand the Environment, Health and Safety issues. Trainings
should be atranged on regular basis with notification that it should be attended all respective employees.

EMG Pakistan Private Limited Page §2



©

Initial Environmental Examination (IEE) Final Report
Mara Hydropower Project

HSE Officer will determine the training requitements dusing both phases. Induction will be the basis of alt

training conrses for contiactor & subcontractor duting construction phase.
Trainings identified in EMP are given below:

»  Site induction course
»  Training for emergency response and preparedness

» Training for familiarization with site envitonmental controls

Specific environmental tmining for televant employees eg daily checks to mainmin controls, waste
minimization, etc.

6.12 Mitigation Management Mattix

'The Mitigation Management Mattix will be used as a management & monitoring tool for implementation of the
mitigation measures required by the IEE, Mitigation management matrix for construction and opetation is
provided in the table 7.1. The matrix lists down the following:

®  The mitigation measure recommended in the JEE.

*» The person/organization directly responsible for adhering to or executing the requited mitigation
measures.

= The patameters which will be monitored to ensure compliance with the mitigation measutes;

*  The timing at which the mitigation or monitoring has to be cartied out,

It is hiphlighted that although responsibilities for executing and monitoting mitigation measutes have been
delegated to different persons, Project Proponent will hold the ptimary and overall responsibility for ensuting
full implementation of the EMP.

6.13 Environmental Monitoring Programme
"The objective of the environmental monitoring during the constructon & operaton phase will be as follows:

= To check compliance of the contractors with the EMP by monitoting activities of the project on a daily
basis. This will be called compliance monitoring,

= To monitor impacts of the opetation in which there has been a level of uncertzinty in prediction such as
impacts of noise, water abstraction etc. and to recommend mitigation measutes if the impacts are assessed
to be in excess of ot different from those assessed in the IEE. The aim will be attained through effects
monitoring,

= To achieve these objectives, the following monitoring programme will be implemented.

6.14 Compliance Monitoring

Compliance monitoting will be catried out to ensure compliance with the requirements of the IEE and to
document and geport all non-compliances, The mitigation management matsix provided in the EMP will be
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used as 2 management and monitozing toal. The contractor’s HSE Officer will be responsible for monitosing
the compliance of their organization with the relevant EMP requirements. Proponent’s site representative will
monitor the contractot’s compliance and will also ensure that during construcdon each activity system and
plan is in place for effective compliance monitoring. The site sepresentative will make regular checks on the
contractot's works; keep records of all non-compliances obsetved duting the execution of the project

activities; & the details of all remedial actions taken to mitigate the project impacts,

6.141 Effects Monitoting

The effects monitoring requirements have been detafied in Table 7.2. An independent monitoting consultant
(IMC) will be responsible to carry out the requited effects monitoting duting the construction and operation
phase.

6.14.2 Environmental Reporting
A, Final Monitoring Report (Construction Phase)

After completion of construction phase, a final monitoring report will be prepared by Proponent’s site
representative, The repost will include the following:

»  Introducton.

=  Details of the Project Activities.

®  Natural Resource used duting the Project,

= List of Non-compliances recorded.

= Effects of the Project on Communities and Physical Resoutces.
= Photographic Records

= Approvals provided dusing the project

®  Change managements statements

=  Trainings

= Conclusions
B. Annual Environmental Monitoring Reports (Operation Phase)

The project proponent shall prepare annual environmental monitoring reports describing the conduct of the
opetation phase for project along with details of the effects monitoting conducted annually during the
operation phase of the project. The repott shall be submitted to the SEPA.

6.15 Change Management Plan

‘The IEE for the proposed project recognizes that changes in the opetation ot the EMP may be required
during the construction and operation and therefore provides a Change Management Plan to manage such
changes, The management of changes is discussed under two separate headings, Additions to the EMP and
Changes to the Operation and the EMP.
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6.15.1 Changes to the EMP

The YEE and the EMP have been developed based on the best possible information available at the time of
the IEE study. However, it is possible that during the conduct of the proposed operation additional mitigation
measutes based on the findings of environmental monitoring during the operation may have to be included
in the EMP. In such cases following actions will be taken:

= A meeting will be held between Project Proponent and the concetned project contractors. Dusing the
meeting, the ptoposed addition to the EMP will be discussed and agreed upon by all parties.

*  Based on the discussion during the meeting, 2 change report will be produced collectively, which will
include the additional EMP clause and the reasons for the addition.

*  The teport will be signed by all parties and will be filled at the site office: A copy of the report will be sent
to Project Proponent and contractor head offices,

= All relevant project personnel will be informed of the addition.
6.15.2 Changes to the Operation

‘The change manapement system recognizes three orders of changes:

A, First Order:

A first order change is one that leads to a significant departure from the project desctibed ot the impacts
assessed in the IEE and consequently require a reassessment of the environmental impacts associated with
the change. Example of first order change includes change in location of proposed project. Action required
in this case will be that the environmental impacts of the proposed change will be reassessed by Project
Proponent and sent to the SEPA for approval,

B. Second Order

A second ordet change is one that does not tesult in the change in project description or impacts that are
significantly different from those detailed in the IEE. Example of second order changes includes extension in
the site area. Action required for such changes will be evaluated by proponent to reassess the impact of the
activity on the environment & specify additional mitigation measures if required and report the changes to
SEPA,

C. Third Order

A third order change is one that does not result in impacts above those already assessed in the IEE, rather

these may be made site to minimize the impact of an activity such as:

m  Increase in project woikforce;

®  Change in layout plan.

The only action required for such changes will be to record the change in the Change Record Register.
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6.16 Training Programme

Environmental training will form part of the environmental management system. The training will be directed
towards all personnel for general environmental awareness.

6.16.1 Objectives

The key objective of training programme is to ensure that the requirements of the EMP ate cleady understood
and followed throughout the project. The trainings to the staff will help in communicating environmental
related restrictions specified in the IEE and EMP,

6.16,2 Roles and Responsibilities

The contractors will be primarily responsible for providing environmental training to all project personne] on
potential environmental issues of the project. The contractors will be responsible to arrange trainings and
ensute the presence of tatgeted staff,

6.16.3 Training Programme

The eavironmental awareness, IEE and EMP training will be cartied out during the project activites.
A, Training log

A training log will be maintained by tine contractors. The training log will include:

= ‘Topic
= Date, time and location
" Trainer

=  TParticipants
B. Training Needs Assessment

ILn addition to the training specified in the training log special/additional trainings will be provided during the
project activity. The criteria to assess the need of training will be based on the following:

®  When a specified percentage of staff is newly inducted in the project

*  When any non-compliance is tepeatedly repotied tefresher, training will be provided regatding that issue,
When any incident/accident of minot or majot nature oceuts, Attival of new contractor/sub-contractor,

»  Start of any new ptocess/activity,
C. Training Material

"The contractors will develop & prepare training material regarding environmental awareness, sensitivity of the
area, [EE, EMP and restrictions to be followed during the project. Separate training matetial will be prepared
for each targeted staff.
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Iniitfal Environmental Examination (IEE) Final Report
MNera Hydropowsr Profect

Chapter 7 Conclusion

The Initia)l Environmental Examination (IEE) Study was cartied out to assess the potential environmental
and socioeconomic impacts of the project for construction and operation phases. The assessment was

catried out keeping in view the provincial and national environmental legislation and guidelines.

Based on the findings of the IEE study of the Proposed Project, it is concluded that the environmental
impacts of the construction and operation of project are manageable and can be mitigated by implementing

the Environmental Management Plan which forms an integral part of IEE document.

Proposed Project site has no sensitive areas such as protected sites including wildlife sanctuaties, game
resetves or national parks, or any archacological, historical or cultural heritage in its immediate
neighborhood; as such its siting would have no sensitivity in this regard. No significant flora and fanna will
be disturbed. The impacts if any, will be limited to individual strayed Dolphins and aquatic life for which
mitigations measures have been proposed.

The IEE Study therefore recommends that the Initial Environmental Examination (IEE) report should be
approved with the provision that the suggested mitigation measures will be adopted and the Environmental
Management Plan (EMP) will be followed in letter and spirit.
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