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9.14.

adjoining areas in PPP mode
DISCLAIMER

Disclaimer

. The Concessionaire acknowledges that prior to the execution of this Agreement, the

Concessionaire has, after a complete and careful examination, made an independent evaluation of
the Request for Qualification, Request for Proposals, Scope of the Project, Specifications and
Standards, Site, Local conditions, source of raw water, and all information provided by the Authority
or obtained procured or gathered otherwise, and has determined to its satisfaction the accuracy or
otherwise thereof and the nature and extent of difficulties, risks and hazards as are likely to arise or
may be faced by it in the course of performance of its obligations hereunder. Save as provided in
Clause 8.2, the Authority makes no representation whatsoever, express, implicit or otherwise,
regarding the accuracy, adequacy, correctness, reliability and/or completeness of any assessment,
assumptions, statement or information provided by it and the Concessionaire confirms that it shall
have no claim whatsoever against the Authority in this regard.

. The Concessionaire acknowledges and hereby accepts the risk of inadequacy, mistake or error in or

relating to any of the matters set forth in Clause 9.1.1 above and hereby acknowledges and agrees
that the Authority shall not be liable for the same in any manner whatsoever to the Concessionaire,
the Consortium Members and their Associates or any person claiming through or under any of
them.

- The Parties agree that any mistake or error in or relating to any of the matters set forth in Clause

9.1.1 above shall not vitiate this Agreement.

In the event that either Party becomes aware of any mistake or emor relating to any of the matters
set forth in Clause 9.1.1 above, that Party shall immediately notify the other Party, specifying the
mistake or error.

. Except as otherwise provided in this Agreement, all risks relating to the Project shall be borne by

the Concessionaire and the Authority shall not be liable in any manner for such risks or the
consequences thereof.
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(b) It has taken all necessary actions under the Applicable Laws to authorise the execution,
delivery and performance of this Agreement;

(c) It has the financial standing and capacity to perform its obligations under this Agreement;

(d) This Agreement constitutes a legal, valid and binding obligation enforceable against it in
accordance with the terms hereof;

(e) There are no actions, suits or proceedings pending or, to its knowledge, threatened against it
at law or in equity before any court or before any other judicial, quasijudicial or other
authority, the outcome of which may result in the default or breach of this Agreement or which
individually or in the aggregate may result in any material impairment of its ability to perform
its obligations under this Agreement;

) It has no knowledge of any violation or default with respect to any order, writ, injunction or
any decree of any court or any legally binding order of any Government Instrumentality which
may result in any material adverse effect on the Authority's ability to perform its obligations
under this Agreement;

() It has complied with Applicable Laws in all material respects;

(h) It has good and valid right to the Site, and has power and authority to grant a licence in
respect thereto to the Concessionaire. All information provided by it in response to the
Request for Qualification and Request for Proposals, including amendments thereto or
disclosures thereunder, in connection with the Project is, to the best of its knowledge and
belief, true and accurate in all material respects;

8.3. Disclosure

In the event that any occurrence or circumstance comes to the attention of either Party that renders
any of its aforesaid representations or warranties untrue or incorrect, such Party shall immediately
notify the other Party of the same. Such notification shall not have the effect of remedying any
breach of the representation or warranty that has been found to be untrue or incorrect nor shall it
adversely affect or waive any obligation of either Party under this Agreement.

C
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or may have a material adverse effect on its ability to perform its obligations under this
Agreement;

It shall at no time undertake or permit any Change in Ownership except in accordance with
the provisions of Clause 5.3 and that the Consortium Members, together with their
Associates, hold not less than 51% (fity one percent) of its issued and paid up Equity as on
the date of this Agreement; and that no member of the Consortium whose technical and
financial capacity was evaluated for the purposes of pre-qualifications and short listing in
response to the Request for Qualification shall hold less than 26% (twenty six percent) of
such Equity during the Construction Period;

The selected bidder / Consortium Members and its Associates have the finangial standing
and resources to fund the required Equity and to raise the debt necessary for undertaking
and implementing the Project in accordance with this Agreement:

The selected bidder / each Consortium Member is duly organized and validly existing under
the laws of the jurisdiction of its incorporation, and has requested the Authority to enter into
this Agreement with the Concessionaire pursuant to the Letter of Award, and has agreed to
and unconditionally accepted the terms and conditions set forth in this Agreement;

All its rights and interests in the Project Water Supply System shall pass to and vest in the
Authority on the Transfer Date free and clear of all liens, claims and Encumbrances, without
any further act or deed on its part or that of the Authority, and that none of the Project Assets
shall be acquired by it, subject to any agreement under which a security interest or other lien
or Encumbrance is retained by any person, save and except as expressly provided in this
Agreement;

No representation or warranty by it contained herein or in any other document furnished by it
to the Authority or to any Government Instrumentality in relation to Applicable Permits
contains or will contain any untrue or misleading statement of material fact or omits or will
omit to state a material fact necessary to make such representation or warranty; and

No sums, in cash or kind, have been paid or will be paid, by it or on its behalf, to any person
by way of fees, commission or otherwise for securing the Concession or entering into this
Agreement or for influencing or attempting to influence any officer or employee of the
Authority in connection therewith.

All information provided by the Consortium Members in response to the Request for
Qualification and Request for Proposals or otherwise, is to the best of its knowledge and
belief, true and accurate in all material respects;

Representations and Warranties of the Authority

The Authority represents and warrants to the Concessionaire that:

(a)

It has full power and authority to execute, deliver and perform its obligations under this
Agreement and to carry out the transactions contemplated herein and that it has taken all
actions necessary to execute this Agreement, exercise its rights and perform its obligations,
under this Agreement; A o
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REPRESENTATION AND WARRANTIES

Representations and Warranties of the Concessionaire

The Concessionaire represents and warrants to the Authority that:

(a)

(h)

Chief EnolneeT
’ Qineerp,
Olothe EL.C. p oy ?()

It is duly organized and validly existing under the laws of India, and has full power and
authority to execute and perform its obligations under this Agreement and to carry out the
transactions contemplated hereby;

it has taken all necessary corporate and other actions under Applicable Laws to authorize the
execution and delivery of this Agreement and to validly exercise its rights and perform its
obligations under this Agreement

It has the financial standing and capacity to undertake the Project in accordance with the
terms of this Agreement;

This Agreement constitutes its legal, valid and binding obligation, enforceable against it in
accordance with the terms hereof, and its obligations under this Agreement will be legally
valid, binding and enforceable obligations against it in accordance with the terms hereof;

It is subject to the laws of India, and hereby expressly and irrevocably waives any immunity in
any jurisdiction in respect of this Agreement or matters arising thereunder including any
obligation, liability or responsibility here under;

The information furnished in the Bid - and as update on or before the date of this Agreement
is true and accurate in all respects as on the date if of this Agreement;

The execution, delivery and performance of this Agreement will not conflict with, result in the
breach of, constitute a default under, or accelerate performance required by any of the terms
of its Memorandum and Articles of Association or those of any member of the Consortium or
any Applicable Laws or any covenant, contract, agreement, arrangement, understanding,
decree or order to which it is a party or by which it or any of its properties or assets is bound
or affected,;

There are no actions, suits, proceedings, or investigations pending or to its knowledge,
threatened against it at law or in equity before any court or before any other judicial, quasi-
judicial or other authority, the outcome of which may result in the breach of this Agreement or
which individually or in the aggregate may result in any material impairment of its ability to
perform any of its material obligations under this Agreement;

It has no knowledge of any violation or default with respect to any order writ, injunction or
decree of any court or any legally binding order of any Govemment Instrumentality which
may result in any material adverse effect on its ability to perform its obligations under this
Agreement and no fact or circumstance exists which may give rise to such proceedings that
would adversely affect the performance of its obligations under this Agreement;

It has complied with Applicable Laws in all material respects and has not been subject to any
fines, penalties, injunctive relief or any other civil or criminal liabilities which in the aggregate
20|Page
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SECURITY AND ILLEGAL OFFTAKE

The Concessionaire shall maintain security in relation to the Project Site and the Project Facilities.
This will include procedures to monitor and identify the illegal off take of raw water from the source,
treated water from the transmission mains and to take such action as is available to it (and which it
can lawfully perform) in order to prevent such illegal off take. Upon written request from the
Concessionaire, the Authority may provide reasonable assistance to the Concessionaire in order to
prevent such illegal off take.

\
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n upon written request from the Concessionaire and subject to the provisions of Clause 5.4,
provide reasonable assistance to the Concessionaire and any expatriate personnel of the
Concessionaire or its Contractors to obtain applicable visas and work pemits for the
purposes of discharge by the Concessionaire or its Contractors their obligations under this
Agreement and the Project Agreements;

(m) In case of non-availability of Raw Water from Munduli barrage of river Mahanadi, the
Authority shall make alternative arrangement to ensure continuous supply of Raw Water to
the Concessionaire at its own cost; and

(n)  The Authority shall pay the differential amount, if any, on the additional cost incurred by the
Concessionaire for providing separate delivery pipelines to cater to the Contract Volume of
IDCO as mentioned in Appendix-I of Bulk Water Supply Agreement after adjusting for savings
in cost due to change in the pipe sizes and/or any other appurtenances due to this reason.

i
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OBLIGATIONS OF THE AUTHORITY

Obligations of the Authority

The Authority shall, at its own cost and expenses undertake, comply with and perform all its
obligations set out in this Agreement or arising hereunder.

The Authority agrees to provide support to the Concessionaire and undertakes to observe, comply
with and perform, subject to and in accordance with the provisions of this Agreement and the
Applicable Laws, the following:

(a)

(i)

1))

Upon written request from the Concessionaire, and subject to the Concessionaire complying
with Applicable Laws, provide reasonable support and assistance to the Concessionaire in
procuring Applicable Pemmits required from any Government Instrumentality for
implementation and operation of the Project;

Upon written request from the Concessionaire, provide reasonable assistance to the
Concessionaire in obtaining access to all necessary infrastructure facilities and utilities,
including water and electricity at rates and on terms no less favourable to the Concessionaire
than those generally available to commercial customers receiving substantially equivalent
services;

Procure that no barriers are erected or placed on the Project Water Supply System by any
Government Instrumentality or persons claiming through or under it, except for reasons of
Emergency, national security, law and order or collection of inter-state taxes;

Will not supply or engage the services of any third party to supply water to the Bulk Users,
during the Concession Period;

Undertakes to arrange Raw Water from Munduli barrage of river Mahanadi for treatment of
water with effect from the Commercial Operations Date in accordance with Clause 27;

Subject to and in accordance with the Applicable Laws, grant to the Concessionaire the
authority to supply water to the Bulk Users on the Project Water Supply System;

Will pay the Concessionaire the User Fees of ULBs in accordance with Clause 25;

Pay for Raw Water Charges to the third party and raise invoice to the Concessionaire for the
applicable amount in accordance with Clause 27.3;

not do or omit to do any act, deed or thing which may in any manner be violative of any of the
provisions of this Agreement;

support, cooperate with and facilitate the Concessionaire in the implementation and operation
of the Project in accordance with the provisions of this Agreement;

discuss and finalize the Minimum Drawdown Level in consultation with the Concessionaire
from time to time;

Tz

Chief Engineer P.H. (Urbzn)
Olothe E.I.C. P.H.(0), BBSR



Concession Agreement: Bulk Water Supply Project for IT Bhubaneswar, NISER, INFOCITY-1l and
adjoining areas in PPP mode

5.8. Business Risks

Subject to the tems of this Agreement, the Concessionaire shall bear all business risks that are
inherent in the development, construction, operation and maintenance of the Facilities.

5.9. Invoice for Water Payments

Post Commercial Operation Date (COD), the Concessionaire will raise a monthly invoice to the Bulk
Users for the payment of User Fees.

—_—
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The indirect transfer or control of legal or beneficial ownership of Equity shall mean transfer of the
direct or indirect beneficial ownership or control of any company or companies whether in India or
abroad which results in the acquirer acquiring control over the shares or voting rights of shares of
the Concessionaire; and

Power to appoint, whether by contract or by virtue of control or acquisition of share of any company
holding directly or through on or more companies (whether situate in India or abroad) the Equity of
the Concessionaire, not less than half of the directors on the Board of Directors of the
Concessionaire or any company, directly or indirectly whether situate in India or abroad, having
ultimate control of not less than 15% (fiteen percent) of the Equity of the Concessionaire shall
constitute acquisition of control, directly or indirectly, of the Board of Directors of the
Concessionaire.

Employment of foreign nationals

The Concessionaire acknowledges, agrees and undertakes that employment of foreign personnel
by the Concessionaire and/or its contractors and their sub-contractors and their sub-contractors
shall be subject to grant of requisite regulatory permits and approvals including
employment/residential visas and work permits, if any required, and the obligation to apply for and
obtain the same shall and will always be of the Concessionaire and, notwithstanding anything to the
contrary contained in this Agreement, refusal of or inability to obtain any such permits and approvals
by the Concessionaire or any of its contractors or sub-contractors shall not constitute Force Majeure
Event, and shall not in any manner excuse the Concessionaire from the performance and discharge
of its obligations and liabilities under this Agreement.

Employment of trained personnel

The Concessionaire shall ensure that the personnel engaged by it in the performance of its
obligations under this Agreement are at all times properly trained for their respective functions.

Sole purpose of the Concessionaire

The Concessionaire having been set up for the sole purpose of exercising the rights and observing
and performing its obligations and liabilities under this Agreement, the Concessionaire or any of its
subsidiaries shall not, except with the previous written consent of the Authority, be or become
directly or indirectly engaged, concerned or interest in any business other than as envisaged herein.

Branding of the Project

The Project Water Supply System or any part thereof shall not be branded in any manner to
advertise, display or reflect the name or identity of the Concessionaire or its shareholders. The
Concessionaire undertakes that it shall not, in any manner, use the name or entity of the Project to
advertise or display its own identity, brand equity or business interests, including those of its
shareholders, save and except as may be necessary in the nomal course of business. For the
avoidance of doubt, it is agreed that the Concessionaire may display its own name at a spot where
other public notices are displayed for the Users. It is further agreed that the Project shall be known,
promoted, displayed and advertised by the name of Bhubaneswar Bulk Water Supply System

— —.
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acknowledge and accept the Covenant and undertake to be bound by the same and not to seek any
relief of remedy whatsoever from the Authority in the event of Termination of suspension.

Notwithstanding anything to the contrary contained in this Agreement, the Concessionaire agrees
and acknowledges that selection or replacement of an O&M Contractor and execution of the O&M
Contract shall be subject to the prior approval of the Authority from national security and public
interest perspective, the decision of the Authority in this behalf being final, conclusive and binding
on the Concessionaire, and undertakes that it shall not give effect to any such selection or contract
without prior approval of the Authority. For the avoidance of doubt, it is expressly agreed that
approval of the Authority hereunder shall be limited to national security and public interest
perspective, and the Authority shall endeavour to convey its decision thereon expeditiously. It is also
agreed that the Authority shali not be liable in any manner on account of grant or otherwise of such
approval and that such approval or denial thereof shall not in any manner absolve the
Concessionaire or its Contractors from any liability or obligation under this Agreement.

Obligations relating to Change in Ownership

The Concessionaire shall not undertake or permit any Change in Ownership, except with the prior
approval of the Authority.

Notwithstanding anything to the contrary contained in this Agreement, the Concessionaire agrees
and acknowledges that:

(i) All acquisitions of Equity by an acquirer, either by himself or with any person acting in

concert, directly or indirectly, including by transfer of the direct or indirect legal or beneficial
ownership or control of any Equity, in aggregate of not less than 15% (fifteen percent) of the
total Equity of the Concessionaire; or

(i) Acquisition of any control directly or indirectly of the Board of Directors of the Concessionaire

by any person either by himself or together with any person or persons acting in concert with
him

shall constitute a Change in Ownership requiring prior approval of the Authority from national security and
public interest perspective, the decision of the Authority in this behalf being final, conclusive and binding
on the Concessionaire, and undertakes that it shall not give effect to any such acquisition of Equity or
control of the Board of Directors of the Concessionaire without such prior approval of the Authority. For the
avoidance of doubt, it is expressly agreed that approval of the Authority hereunder shall be limited to
national security and public interest perspective, and the Authority shall endeavour to convey its decision
thereon expeditiously. It is also agreed that the Authority shall not be liable in any manner on account of
grant or otherwise of such approval and that such approval or denial thereof shall not in any manner
absolve the Concessionaire or its Contractors from any liability or obligation under this Agreement.

For the purposes of this Clause 5.3.2:

(a)

The expression “acquirer”, “control” and “person acting in concert” shall have the meaning ascribed
thereto in the securities and Exchange Board of India (Substantial Acquisition of Shares and
Takeover) Regulations, 1997 or any statutory re-enactment thereof as in force as on date of
acquisition of Equity, or the control of the Board of Directors, as the case may be, of the
Concessionaire;
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(k)  Notdo or omit to do any act, deed or thing which may in any manner be violative of any of the
provisions of this Agreement;

()] Support, cooperate with and facilitate the Authority in the implementation and operation of the
Project in accordance with the provisions of this Agreement; and

(m) Transfer the Project Water Supply System to the Authority upon Temination of this
Agreement, in accordance with the provisions thereof.

Obligations relating to Project Agreements

It is expressly agreed that the Concessionaire shall, at all times, be responsible and liable for all its
obligations under this Agreement notwithstanding anything contained in the Project Agreements or
any other agreement, and no default under any Project Agreement or agreement shall excuse the
Concessionaire from its obligations or liability hereunder.

The Concessionaire shall submit to the Authority the drafts of all Project Agreements or any
amendments or replacements thereto for its review and comments, and the Authority shall have the
right but not the obligation to undertake such review and provide its comments, if any, to the
Concessionaire within 15 (fifteen) days of the receipt of such drafts. Within 7 (seven) days of
execution of any Project Agreement or amendment thereto, the Concessionaire shall submit to the
Authority a true copy thereof, duly attested by a Director of the Concessionaire, for its record. For
the avoidance of doubt, it is agreed that the reviews and comments hereunder shall be limited to
ensuring compliance with the terms of this Agreement. It is further agreed that no review and/or
observation of the Authority and/or its failure to review and/or convey its obligations on any
document shall relieve the Concessionaire of its obligations and liabilities under this Agreement in
any manner nor shall the Authority be liable for the same in any manner whatsoever.

The Concessionaire shall not make any addition, replacement or amendments to any of the
Financing Agreements without the prior written consent of the Authority if such addition,
replacement or amendment has, or may have, the effect of imposing or increasing any financial
liability or obligation on the Authority, and in the event that any replacement or amendment is made
without such consent, the Concessionaire shall not enforce such replacement or amendment nor
permit enforcement thereof against the Authority. For the avoidance of doubt, the Authority
acknowledges and agrees that it shall not unreasonably withhold its consent for restructuring or
rescheduling of the Debt Due.

The Concessionaire shall procure that each of the Project Agreements contains provisions that
entitle the Authority to step into such agreement, in its sole discretion, in substitution of the
Concessionaire in the event of Termination or Suspension (the “Covenant”). For the avoidance of
doubt, it is expressly agreed that in the event the Authority does not exercise such rights of
substitution within a period of not exceeding 90 (ninety) days from the Transfer Date, the Project
Agreements shall be deemed to cease to be in force and effect on the Transfer Date without any
liability whatsoever on the Authority and the Covenant shall expressly provide for such eventuality.
The Concessionaire expressly agrees to include the Covenant in all its Project Agreements and
undertakes that it shall, in respect of each of the Project Agreement, procure and deliver to the
Authority an acknowledgment and undertaking, in a form acceptable to the Authority, from the
counter party(ies) of each of the Project Agreements, whereunder such counter party(ies) shall
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5. OBLIGATIONS OF THE CONCESSIONAIRE

5.1. Obligations of the Concessionaire

5.1.1. Subject to and on the terms and conditions of this Agreement, the Concessionaire shall at its own
cost and expense procure finance for and undertake the design, engineering, procurement,
construction, operation and maintenance of the Project Water Supply System and observe, fulfil,
comply with and perform all its obligations set out in this Agreement or arising hereunder.

5.1.2. The Concessionaire shall comply with all Applicable Laws and Applicable Permits (including
renewals as required) in the performance of its obligations under this Agreement.

5.1.3. Subject to the provisions of Clauses 5.1.1 and 5.1.2, the Concessionaire shall discharge its
obligations in accordance with Good Industry Practice and as a reasonable and prudent person.

5.1.4. The Concessionaire shall, at its own cost and expense, in addition to and not in derogation of its
obligation elsewhere set out in this Agreement.

(@)

Make, or cause to be made, necessary applicatons to the relevant Government
Instrumentalities with such particulars and details as may be required for obtaining Applicable
Permits (other than those set forth in Clause 4.1.2), and obtain and keep in force and effect
such Applicable Permits in conformity with the Applicable Laws;

Procure, as required, the appropriate proprietary rights, licenses, agreements and
permissions for materials, methods, processes and systems used or incorporated into the
Project Water Supply System;

Perform and fulfil its obligations under the Financing Agreements;

Make reasonable efforts to maintain harmony and good industrial relations among the
personnel employed by it or its Contractors in connection with the performance of its
obligations under this Agreement;

Make reasonable efforts to facilitate the acquisition of land required for the purpose of the
Agreement;

Ensure and procure that its Contractors comply with all Applicable Permits and Applicable
Laws in the perfomance by them of any of the Concessionaire’s obligations under this
Agreement;

Discuss and finalize the Minimum Drawdown Level in consultation with the Authority from
time to time;

Supply treated water to the Bulk Users from the Commercial Operations Date in accordance
with the Bulk Water Supply Agreement;

Ensure that treated water is available for Bulk Users without any interruption or reduction in
capacity and in accordance with Clause 27.2;

Pay for Raw Water to the Authority in accordance with Clause 27.3;

12|Page
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(9) Delivered to the Authority from the Consortium Members, their respective confirmation, in
original, of the correctness of their representations and warranties set forth in Sub clauses
(k), () and (m) of Clause 8.1 of this Agreement; and

(h)  Delivered to the Authority a legal opinion from the legal counsel of the Concessionaire with
respect to the Authority of the Concessionaire to enter into this Agreement and the
enforceability of the provisions thereof;

(i) Execution of the Bulk Water Supply Agreement (BWSA) within 30 (thirty) days from the signing
of Concession Agreement.

Provided that upon request in writing by the Concessionaire, the Authority may, in its discretion,
waive any of the Conditions Precedent set forth in this Clause 4.1.3.

- Each party shall make all reasonable endeavours to satisfy the Conditions Precedent within the

time stipulated and shall provide the other party with such reasonable cooperation as may be
required to assist that Party in satisfying the Conditions Precedent for which that Party is
responsible.

The Parties shall notify each other in writing at least once a month on the progress made in
satisfying the Conditions Precedent. Each Party shall promptly inform the other Party when any
Condition Precedent for which it is responsible has been satisfied.

Damages for delay by the Authority

In the event (i) the Authority does not procure fulfilment of any or all of the Conditions Precedent set
forth in Clause 4.1.2 within the period specified in respect thereof; and (i) the delay has not
occurred as a result of breach of this Agreement by the Concessionaire or due to Force Majeure,
the Authority shall pay to the Concessionaire Damages in an amount calculated at the rate of 0.1%
(zero point one percent) of the Performance Security for each day’s delay until the fulfiiment of such
Conditions Precedent, subject to a maximum of 20% (twenty percent) of the Performance Security.

Damages for delay by the Concessionaire

In the event that (i) the Concessionaire does not procure fulfilment of any or all of the Conditions
Precedent set forth in Clause 4.1.3 within a period of 180 (one hundred eighty) days from the date
of this Agreement, and (ii) the delay has not occurred as a result of failure to fulfil the obligations
under Clause 4.1.2 or other breach of this Agreement by the Authority, or due to Force Majeure, the
Concessionaire shall pay to the Authority Damages in an amount calculated at the rate of 0.2%
(zero point two per cent) of the Performance Security for each day’s delay until the fulfilment of such
Conditions Precedent, subject to a maximum of 20% ( twenty per cent) of the Performance Security.
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CONDITIONS PRECEDENT

Conditions Precedent

Save and except as expressly provided in Articles 4, 10, 11,22, 31, 41 and 43 or unless the context
otherwise requires, the respective rights and obligations of the Parties under this Agreement shall
be subject to the satisfaction in full of the conditions precedent specified in this Clause 4.1 (the
“Conditions Precedent”).

. The Concessionaire may, upon providing the Performance Security to the Authortty in accordance

with Article 10, at any time after 90 (ninety) days from the date of this Agreement or on an earlier
day acceptable to the Authority, by notice require the Authority to satisfy any or all of the Conditions
Precedent set forth in this Clause 4.1.2 within a period of 30 (thirty) days of the notice, or such
longer period not exceeding 60 (sixty) days as may be specified therein, and the conditions
precedent required to be satisfied by the Authority prior to the Appointed Date shall be deemed to
have been fulfilled when the Authority shall have:

(a) Procured for the Concessionaire the Right of Way to the Site in accordance with the
provisions of Clause 11.3.1;

(b) Issued the Water tariff notification for the Bulk Water Supply Project;
(c) Procured all necessary approvals & clearances required for the project;

(d) Execution of the Bulk Water Supply Agreement (BWSA) within 30 (thirty) days from the
signing of Concession Agreement.

Provided that the Authority may from time to time by notice extend, for up to an aggregate of 6 (six)
months, the period for procuring the approval set forth in Sub-clause (c) above.

. The Conditions Precedent required to be satisfied by the Concessionaire prior to the Appointed

Date shall be deemed to have been fulfilled when the Concessionaire shall have:
(a) Provided Performance Security to the Authority;

(b) Executed and procured execution of the Escrow Agreement;

(c) Executed and procured execution of the Substitution Agreement;

(d)  Procured all the Applicable Pemits specified in Schedule-D unconditionally or if subject to
conditions, then all such conditions shall have been satisfied in full and such Applicable
Pemnits are in full force and effect;

() Executed the Financing Agreements and delivered to the Authority 3 (three) true copies
thereof, duly attested by a Director of the Concessionaire;

(f) Delivered to the Authority 3 (three) true copies of the Financial Package and the Financial
Model, duly attested by a Director of the Concessionaire, along with 3 (three) soft copies of
the Financial Model in MS Excel version or any substitute thereof, which is acceptable to the
Senior Lenders; .

-

Chief Engineer P.H. (Urban)
Ofo the E.J.C. P.H.(0), BBSR
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adjoining areas in PPP mode

GRANT OF CONCESSION

The Concession

. Subject to and in accordance with the provisions of this Agreement, the Applicable Laws and the

Applicable pemits, the Authority hereby grants to the Concessionaire the concession set forth
herein including the exclusive right, license and authority during the subsistence of this Agreement
to construct, operate and maintain the Project (the “Concession”) for a period of 25 (twenty five)
years commencing from the Appointed Date, and the Concessionaire hereby accepts the
Concession and agrees to implement the Project subject to and in accordance with the terms and
conditions set forth herein:

. Subject to an in accordance with the provisions of this Agreement, the Concession hereby granted

shall oblige or entitle (as the case may be) the Concessionaire to:

Right of Way, access and licence to the Site for the purpose of and to the extent conferred by
the provisions of this Agreement;

finance and construct the Project Water Supply System;

manage, operate and maintain the Project Water Supply System and regulate the use
thereof by third parties;

supply treated water to the Bulk Users from service reservoirs through Distribution Network,
immediately from the Date of Operation, without interruption:;

draw up to a maximum of 70 MLD or 28.5 cusec of Raw Water from Mundali Barrage of
River Mahanadi in accordance with Clause 27 of this Agreement for the Concession Period:

read all Bulk meters, bill, charge, demand, collect the User Fees from the Bulk Users in
accordance with Clause 26 and deposit the same in the designated account of the Escrow
Account, for the services effective from the Commercial Operation Date till the Transfer Date:

perform and fulfil all of the Concessionaire’s obligations under and in accordance with this
Agreement;

Save as otherwise expressly provided in this Agreement, bear and pay all costs, expenses
and charges in connection with or incidental to the performance of the obligations of the
Concessionaire under this Agreement; and

neither assign, transfer or sublet or create any lien or Encumbrance on this Agreement, on
this Agreement, or the Concession hereby granted or on the whole or any part of the Project
Water Supply System nor transfer, lease or part possession thereof, save and except as
expressly pemitted by this Agreement or the Substitution Agreement.

/ \1\
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Chief Engineer P H. (Urban)
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SCOPE OF THE PROJECT

The scope of the Project (the “Scope of the Project”) shall mean and include, during the
Concession Period:

(a) Construction of the Project Water Supply System on the Site set forth in Schedule-A and as
specified in Schedule-B and in conformity with the Specifications and Standards set forth in
Schedule-C;

(b) operation and maintenance of the Project Water Supply System in accordance with the
provisions of this Agreement; and

(c) performance and fulfiilment of all other obligations of the Concessionaire in accordance with
the provisions of this Agreement and matters incidental thereto or necessary for the
performance of any or all of the obligations of the Concessionaire under this Agreement.

—

i

Chief Engineer P.H. (Urban)
Olothe E.I.C.P.H.(O), BBSR
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PART - I
THE CONCESSION
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(a)

(b)

adjoining areas in PPP mode

between two or more Clauses of this Agreement, the provisions of a specific Clause relevant
to the issue under consideration shall prevail over those in other Clauses;

between the Clauses of this Agreement and the Schedules, this Clauses shall prevail and
between and between Schedules and Annexes, the Schedules shall prevail;

between any two Schedules, the Schedule relevant to the issue shall prevail;

between the written description on the Drawings and the Specifications and Standards, the
latter shall prevail;

between the dimension scaled from the Drawing and its specific written dimension, the latter
shall prevail; and

between any value written in numerals and that in words, the value in words will prevail;

~

Chief Engine;r P.H. {Urban)
Ofothe E.I.C.P.H.(0), BRSR
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1.2.2.

1.2.3.

1.24.

1.3.

14.

14.1.

14.2.

Chief Engine ;"p .(0),BBSR

adjoining areas in PPP mode

(v) reference to Recitals, Article, Clauses, Sub-clauses or Schedules in this Agreement shall,
except where the context otherwise requires, mean reference to Recitals, Articles, Clauses,
Sub-clauses and Schedules of or to this Agreement an reference to a paragraph shall,
subject to any contrary indication, be construed as s reference to a paragraph of this
Agreement or of the Schedule in which such reference appears; and

(w) the damages payable by either Party to the other of them, as set forth in this Agreement,
whether on per diem basis or otherwise, are mutually agrees genuine pre-estimated loss and
damage likely to be suffered and incurred by the Party entitled to receive the same and are
not by way of penalty (the “Damages”).

(x)  time shall be of the essence in the performance of the Parties’ respective obligations. If any
time period specified herein extended, such extended time shall also be of the essence.

Unless expressly provided other in this Agreement, any Documentation required to be provided or
furnished by the Concessionaire to the Authority and/ or the Independent Engineer shall be
provided free of Cost and in 5 (five) Copies, and if the Authority and/or the Independent Engineer is
required to retum any such Documentation with their comments and/or approval, they shall be
entitled to retain two copies thereof.

The rule of Construction, if any, that a contract should be interpreted against the parties responsible
for the drafting and preparation thereof, shall not apply.

Any word or expression used in this Agreement shall, unless otherwise defied or construct in this
Agreement, bear its ordinary English meaning and. for these purpose, the General Clauses Act
1897 shall not apply.

Measurements and Arithmetic Conventions

All measurements and calculations shall be in the metric system and calculations done to 2 (two)
decimal places, with the third digit of 5 (five) or above being rounded up and below 5 (five) being
rounded down.

Priority of agreements and errors/discrepancies

This Agreement, and all other agreements and documents forming part of this agreement are to be
taken as mutually explanatory and, unless otherwise expressly provided elsewhere in this
Agreement, the priority of this Agreement and other documents and agreements forming part hereof
shall, in the event of any conflict between them, be in the following order:

(a)  This Agreement; and
(b)  All other agreements and documents forming part hereof;

i.e. the Agreement at (a) above shall prevail over the agreements and documents at (b)
above.

Subject to the provisions of Clause 1.4.1, in case of ambiguities or discrepancies within this
Agreement, the following shall apply: =

oy

-0 1. {Urban)

Olothe E.l.L-
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ChiefEngineerl;.H. Urb
OlotheE.|.C. P.H.(O;, éBaSan

adjoining areas in PPP mode

references to a “business day” shall be construed as a reference to a day (other than a
Sunday) on which Public Health Engineering Organization (Urban) is generally open for
business;

any references to month shall mean a reference to a Calendar month as per the Gregorian
calendar;

references to any date, period or Project Milestone shall mean and include such date, period
or Project Milestone as may be extended pursuant to this Agreement;

any reference to any period commencing “from ” a specified day or date and “till” or “until”
a specified day or date shall include both such days or dates; provided that if the last day of
any period computed under this Agreement is not a business day, then the period shall run
until the end of the next business day;,

the words importing singular shall include plural and vice versa;
reference to any gender shall including the other and the natural gender;
“lakh” means a hundred thousand (100,000) and “crore” means a ten million (10,000,000)

“indebtedness” shall be construed so as to include any obligation (whether incurred as
principal or surety) for the payment or repayment of money, whether present or future, actual
or contingent;

reference to the “winding — up”, “dissolution”, “insolvency” or “re-organisation” of a
company or corporation shall be constructed so as to include any equivalent or analogous
proceeding under the law of the jurisdiction in which such company or corporation is
incorporated or any jurisdiction in which such company or corporation carries on business
including the seeking of liquidation, winding-up, re-organization, dissolution, arrangement,
protection or relief of debtors;

save and except as otherwise provided in this Agreement, any reference, at any time, to any
agreement, deed, instrument, licence or document of any description shall be construed as
reference to that agreement, deed, instrument, licence or other document as amended,
varied, supplemented, modified or suspended at the time of such reference; provided that this
Sub-clause shall not operate so as to increase liabilites or obligations of the Authority
hereunder or pursuant hereto in any manner whatsoever;

any agreement, consent, approval, authorisation, notice, communication, information or
report required under or pursuant to this Agreement from or by any Party or the Independent
Engineer shall be valid and effective only if it is in writing under the hand of a duly authorised
representative of such Party or the Independent Engineer, as the case may be, in this behalf
and not otherwise;

the Schedules and Recitals to this Agreement from an integral part of this Agreement and will
be in full force and effect as thought they were expressly set out in the body of this
Agreement;
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adjoining areas in PPP mode

1. DEFINITIONS AND INTERPRETATIONS

1.1. Definitions

The words and expressions beginning with capital letters and defined in this Agreement (including
those in Article-44) shall, unless the context otherwise requires, have the meaning ascribed thereto
herein, and the words and expressions defined in the Schedules and used therein shall have the
meaning ascribed thereto in the Schedules.

1.2. Interpretation

1.2.1. In this Agreement, unless the context otherwise specified:

(a)

(c)

Chief Engineer P.H. (Urban)

references to any legislation or any provision thereof shall include amendment or re-
enactment or consolidation of such as such legislation or any provision thereof so far as
amendment or re-enactment or consolidation applies or is capable of applying to any
transaction entered into hereunder;

references to law of India or Indian law or regulation having the force of law shall include the
laws ,acts, ordinances, rules, regulations, bye laws or notifications which have the force of
law on the territory of India and as from time to time may be amended, modified,
supplemented, extend or re-enacted;

references to a “person” and words denoting a natural person shall be construed as a
reference to any individual, firm, company, corporation, society, trust, government, state or
agency of a state or any association or partnership (whether or not having separate legal
personality) of two or more of the above and shall include successors and assigns;

the table of contents, heading or sub heading in this Agreement are for convenience
reference only and shall not be used in, and shall not affect the construction or interpretation
of this Agreement;

The words “include” and “including” are to be construed without limitation and shall be
deemed to be followed by “without limitation” or “but not limited to” whether or not they
are followed by such phrases;

references to “construction” or “building” include, unless the context otherwise requires,
investigation, design, developing, engineering, procurement, delivery, transportation,
installation, processing, fabrication ,testing, commissioning and other activates incidental to
the construction, and “construct” or “build” shall be construed accordingly;

references to “development” include, unless the context otherwise requires, construction,
renovation, refurbishing, augmentation, upgradation and other activities incidental thereto,
and “develop” shall be construed accordingly;

any references to any period of time shall mean a reference to that according to Indian
Standard Time;

d

OlotheE.L.C.P.H.(C), BBSR
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WHEREAS:

A.

The Department of Housing & Urban Development (H&UD), Government of Odisha had entrusted
to the Authority the development, maintenance and management of Bulk Water Supply Project for
IIT Bhubaneswar, NISER, INFOCITY-Il and ULBs.

The Authority had resolved to implement the Bulk Water Supply Project for IIT Bhubaneswar,
NISER, INFOCITY-ll and ULBs on design, build, finance, operate and transfer (DBFOT) basis in
accordance with the terms and conditions to be set forth in this concession agreement to be entered
into.

The Authority had accordingly invited proposals by its Notice/ Request for Qualification No. CEPH-
01/2012-13 dated 19.04.2012 (the “Request for Qualification” or “RFQ”) for short listing of
bidders for construction, operation and maintenance of the Bulk Water Supply Project on DBFOT
basis and had shortlisted certain bidders including, inter alia, the Consortium comprising M/s Megha
Engineering & Infrastructures Limited and Koya & Company Construction Limited (Collectively the
“Consortium”) with M/s Megha Engineering & Infrastructures Limited as its Lead Member.

The Authority had prescribed the technical and commercial terms and conditions, and invited bids
(the “Request for Proposals” or “RFP”) from the bidders shortlisted pursuant to the RFQ for
undertaking the Project.

After evaluation of the bids received, the Authority had accepted the bid of the Consortium and
issued its Letter of Award No. (PB) 169 dated 22.02.2014 (hereinafter called the “LOA”) to the
Consortium requiring, inter alia, the execution of this Concession Agreement within 30 (thirty) days
of the date of issue thereof.

The Consortium has since promoted and incorporated the Concessionaire as a limited liability
company under the Companies Act 1956, and has requested the Authority to accept the
Concessionaire as the entity which shall undertake and perform the obligations and exercise the
rights of the Consortium under the LOA, including the obligation to enter into this Concession
Agreement pursuant to the LOA for executing the Project.

By its letter dated 29.02.2014, the Concessionaire has also joined in the said request of the
selected bidder/ Consortium to the Authority to accept it as the entity which shall undertake and
perform the obligations and exercise the rights of the Consortium including the obligation to enter
into this Concession Agreement pursuant to the LOA. The Concessionaire has further represented
to the effect that it has been promoted by the Consortium for the purposes hereof.

The Authority has agreed to the said request of the Consortium and the Concessionaire, and has
accordingly agreed to enter into this Concession Agreement with the Concessionaire for execution
of the Project on DBFOT basis, subject to and on the terms and conditions set forth hereinafter.

NOW THEREFORE in consideration of the foregoing and the respective covenants and agreements set
forth in this Concession Agreement, the sufficiency and adequacy of which is hereby acknowledged, and
intending to be legally bound hereby, the Parties agree as follows:

g W2\

=Y \
Chief Engineer 7.}, {litan)
Olo the E.I.C. P.H.(C), EBSR
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i CONCESSION AGREEMENT
PHIS AGREEMENT is entered into on this the o0 3" dayof _Ochober 2014
%ETWEEN
1 THE PUBLIC HEALTH ENGINEERING ORGANIZATION (URBAN) represented by the Chief

Engineer, PHEO (U) and having its principal office at Heads of Department Building, 1st floor, Unit-
a V, Bhubaneswar — 751001, Odisha (hereinafter referred to as the “Authority” which expression
shall, unless repugnant to the context or meaning thereof, include its administrators, successors

] and assigns) of One Part;
AND
25 MEIL (BHUBANESWAR) BULK WATER PROJECT PRIVATE LIMITED, a company incorporated
_ under the provisions of the Companies Act, 1956, having its registered office at S-2, Technocrat
g Industrial Estate, Balanagar, Hyderabad — 500037, India, (hereinafter referred to as the “the
. Concessionaire” which expression shall, unless repugnant to the context or meaning thereof,
g include its successors and pemitted assigns and substitutes) of th

E 1 | i (RIS
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Chlef Englneer P.H, {Uirhan)
Olothe E.I.C. P.H.(C}, BESR
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adjoining areas in PPP mode

Sl. Description of Permissions Responsibility
17 | Building Pemits Concessionaire
18 | Waste Management Licence Concessionaire
19 | Health and Safety Certificate Concessionaire
20 | Approval from Labour Inspector Concessionaire
21 | Rightto use Electrical Power Concessionaire
L22 Any other permit or clearances as required Concessionaire

Chisf Engineer £.11. (Urban)
Qlothe E.I.C. F.H.(0), BBSR
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Concession Agreement: Bulk Water Supply Project for |IT Bhubaneswar, NISER, INFOCITY-Il and
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SCHEDULE - D: APPLICABLE PERMITS

Sl Description of Permissions Responsibility
Off-take of Raw Water from Mundali Barrage of

1 River Mahanadi from the Water Resources Authority
Department (WRD), Government of Odisha.
Provision of Land for all facilities (intake, WTP,
reservoirs, pumping stations and pipeline, .

2 electrical systems) from the Revenue Authority
Department, Government of Odisha.
Intake Construction from Water Resources .

3 Department, Government of Odisha Concessionaire
Construction Power from Central Electricity S

4 | Supply Utility of Odisha Concessionaire
Permanent Power from Central Electricity I

5 | supply Utility of Odisha Concessionaire
Right of Way pemmission for pipeline from the
following:

|
| 1. Water Resources Deptt.

2. Public Works Deptt. .

6 3. NHAI Authority
4. Bhubaneswar Development Authorities
5. Revenue Deptt
6. Forest Department.

8 Clearance for pipe line crossings at NH, railways Authority
and any other roads from NHAI/ Railways/ PWD
Specific Approval for laying of Water pipe line

9 |required from Bhubaneswar Municipality Authority
Corporation
Specific approval for laying of water pipe line .

10 from Traffic Police Authority
Shifting of Electric Poles & Transformers from .

" | Central Electricity Supply Utility of Odisha Authority

12 Shifting of Water Supply Pipeline if any from Authority
PHED

13 Shifting of OEC Cable from BSNL/ Idea/ Airtel/ Concessionaire
Reliance v
Crossing of pipelines over natural .

14 streams/channels from Water Resources Deptt. Authority

15 | Vehicle and Plant Licences Concessionaire

16 | Licence to store and use Chemical Concessionaire

16 | Licence to use Machinery Concessionaire
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adjoining areas in PPP mode

ASTM Gl4 - Standard Test Method for Impact Resistance of Pipeline Coatings (Falling Weight Test)
ASTM G17 - Standard Test Method for Penetration Resistance of Pipeline Coatings (Blunt Rod)

ANSIVAWWA C209 — Standard for cold applied tape coatings for the exterior of special sections,
connections and fittings for steel water pipelines.

ANSI/AWWA C 216 — Standard for Heat — Shrinkable cross linked Polyolefin coatings for exterior of
special sections, connections and fittings of steel water pipelines.

NACE RP-02-74 - High-Voltage Electrical Inspection of Pipeline Coatings Prior to Installation
SSPC-PA 2 - Measurement of Dry Paint Thickness with Magnetic Gauges

SSPC-SP | - Solvent Cleaning

SSPC-SP 6/NACE No. 3 - Commercial Blast Cleaning

IS-8062 Code of practice for the protection of steel pipes

AWWA C 210-07--Epoxy lining/coating

IS-11906: Cement mortar lining for mild steel & ductile iron pipes.

1S10221: Coating & wrapping of underground mild steel pipes

Reinforced Concrete Structural Design

I.S. 456: Code of Practice for plain and reinforced concrete

I.S. 875: Code of Practice for design loads for buildings and structures

1.S. 1893: Criteria for earthquake resistant design of structures

I.S. 2974: Code of Practice for design and construction of machine foundations (Part 1 to 4)
BS 8007: Design of concrete structures for retaining aqueous liquids

IS 3370: Code of Practice for Liquid Retaining Structures

Structural Steel Design
I.S. 800: Code of Practice for general construction in steel

I.S. 806: Code of Practice for use of steel tubes in general building construction.
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. IS 7861 - Indian Standard Specification for Recommended Practice Part-1 & 1l for Extreme Weather
Concreting.

° IS 7969 - Safety Code for Storage and Handling of Building Materials.
° IS 8041E - Indian Standard Specification for Rapid Hardening Portland Cement.
) IS 8112 - Indian Standard Specification for high strength Ordinary Portland Cement.

° IS 8142 - Indian Standard Specification for Determining Setting time of Concrete by Penetration
Resistance.

o IS 9013 - Indian Standard Specification for Method of Making, Curing and Determining
Compressive Strength of Accelerated-cured Concrete Test Specimens.

° IS 9077 - Code of Practice for Corrosion Protection of Steel Rails in RB and RCC Construction.

o IS 9103 - Indian Standard Specification for Admixtures for Concrete.

NOTE

FOR ALL OTHER SPECIFICATIONS, THE ORISSA STANDARD DETAILED SPECIFICATIONS (ODSS)
WILL BE FOLLOWED.

The Standards for reinforced concrete structural design, structural steel design and Quality standards of
the project as per IS codes are provided below:;

QUALITY STANDARDS

(A) Water Supply

° Manual on Water Supply and Treatment, CPHEEO, Ministry of Urban Development, 1999
o IS 1172:1993 Code of Basic Requirements For Water Supply, Drainage & Sanitation

o IS 10500: 1991 Drinking Water — Specification

o IS 3589: 2001 Steel Pipes for Water & Sewage (168.3 to 2 540 mm Outside Diameter) -
Specification

o IS 5822: 1994 Code of Practice for Laying of Electrically Welded Steel Pipes for Water Supply

° IS 1537: 1976 Specification For Vertically Cast Iron Pressure Pipes For Water, Gas & Sewage -
Specification

. IS 1538: 1993 Cast Iron Fittings For Pressure Pipes For Water, Gas & Sewage — Specification

o IS 8329: 2000 Centrifugally Cast (Spun) Ductile Iron Pressure Pipes For Water, Gas & Sewage —
Specification ’

o IS 9668: Code Of Practice For Provision And Maintenance Of Water Supplies And Fire Fighting
° ANSI/ASTM D570 - Standard Test Method for Water Absorption of Plastics

. ANSIASTM D4218 - Standard Test Method for Determination of Carbon Black Content in
Polyethylene Compounds by the Muffle-Furnace Technique.

J ASTM E96 - Standard Test Methods for Water Vapour Transmission-of Materials
A%b LK i'._-’_‘_ .
£, '
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IS 2514 - Indian Standard Specification for Concrete Vibrating Tables.

IS 2722 - Indian Standard Specification for Portable Swing Weigh Batchers for Concrete (Single and
Double Bucket type).

IS 2751 - Code of Practice for Welding of Mild Steel Bars used for Reinforced Concrete
Construction.

IS 2770 - Indian Standard Specification for Method of Testing Bond in Reinforced Concrete.

IS 3025 - Indian Standard Specification for Methods of Sampling and Test (Physical and Chemical)
for Water used in Industry.

IS 3550 - Indian Standard Specification for Method of Test for Routine Control for Water used in
Industry.

IS 3558 - Code of Practice for use of Immersion Vibrators for Consolidating Concrete.
IS 3696 - Safety code for scaffolding and ladders.

IS 4082 - Indian Standard Specification for Recommendation on Stacking and Storage of
Construction Materials at site.

IS 4634 - Indian Standard Specification for Method of Testing Performance of Batch-type Concrete
Mixes.

IS 4656 - Indian Standard Specification for Form Vibrators for Concrete.

IS 4925 - Indian Standard Specification for Concrete Batching and Mixing Plant.
IS 4926 - Indian Standard Specification for Ready Mixed Concrete.

IS 4990 - Indian Standard Specification for Plywood for Concrete Shuttering work.
IS 5513 - Indian Standard Specification for Vicat Apparatus.

IS 5515 - Indian Standard Specification for Compaction Factor Apparatus.

IS 5751 - Indian Standard Specification for Precast Concrete Coping Blocks

IS 5816 - Indian Standard Specification for Method of Test for Splitting Tensile Strength of Concrete
Cylinders.

IS 5891 - Indian Standard Specification for hand Operated Concrete Mixers.
IS 6452 - Indian Standard Specification for High Alumina Cement for Structural Use.

IS 6923 - Indian Standard Specification for Method of Test for Performance of Screed Board
Concrete Vibrators.

IS 6925 - Indian Standard Specification for Method of Test for Determination of Water Soluble
Chloride in Concrete Admixtures.

IS 7242 - Indian Standard Specification for Concrete Spreaders.
IS 7246 - Indian Standard Specification for Table Vibrators for Consolidating Concrete.
IS 7251 - Indian Standard Specification for Concrete Finishers.

IS 7320 - Indian Standard Specification for Concrete Slump Test Apparatus.

/ 1
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ANNEX-I OF SCHEDULE-C: STANDARDS AND SPECIFICATIONS

LIST OF | S CODES AND STANDARDS FOR REFERENCE

All work under this specification shall, unless specified otherwise, conform to the latest revisions and and /
or replacement of the following or any other Indian Standard Specifications and Codes of Practice (Latest
Revision). In case any particular aspect of work is not specifically covered by Indian Standard
Specifications, any other standard practice, as may be specified by the Independent Engineer, shall be
followed:

° IS 216 - Indian Standard Specification for Coal Tar Pitch.
o IS 226 ~ Indian Standard Specification for Structural Steel (Standard quality).
) IS 269 — Indian Standard Specification for Ordinary and Low Heat Portland Cement.

o IS 383- Indian Standard Specification for Coarse and Fine Aggregate from Natural Sources for
Concrete.

° IS 432- Indian Standard Specification for Mild Steel and Medium Tensile Steel Bars and Hard
Drawn Steel Wire for concrete Reinforcement.

. IS 455 Indian Standard Specification for Slag Cement.
° IS 456— Indian Standard Code of Practice for Plain and Reinforced Concrete.

° IS 457- Indian Standard Code of Practice for General Construction of Plain and Reinforced
Concrete for Dams and other massive structures.

o IS 516 — Indian Standard Specification for Methods of Test for Strength of Concrete.

o IS 1139 - Indian Standard Specification for Hot Rolled Mild Steel and Medium Tensile Steel and
High Yield Strength Steel Deformed Bars for Concrete Reinforcement.

° IS 1199 — Indian Standard Specification for Methods of Sampling and Analysis of Concrete.

) IS 1200 - Indian Standard Specification for Method of measurement Part-Il Cement Concrete
Works.

) IS 1200 - Indian Standard Specification for Method of Measurement Part-V of Formwork.

o IS 1322 - Indian Standard Specification for Bitumen Felts for Waterproofing and Damp-proofing.
) IS 1566 - Indian Standard Specification for methods of Sampling and Analysis of Concrete.

o IS 1609 - Code of Practice for Laying Damp-proof Treatment using Bitumen Felts.

) IS 1786 - Indian Standard Specification for Cold-twisted Steel Bars for Concrete Reinforcement.
o IS 1791 - Indian Standard Specification for Batch Type Concrete Mixers.

) IS 2386 - Indian Standard Specification for Methods of Test for Aggregates for Concrete — Part-l to
VIIL.

e IS 2502 - Indian Standard Code of Practice for Bending and Fixing of Bars for Concrete
Reinforcement.

° IS 2505 - Indian Standard Specification for Concrete Vibrators, Immersion Type.
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Concession Agreement: Bulk Water Supply Project for lIT Bhubaneswar, NISER, INFOCITY-Il and
adjoining areas in PPP mode

1.5 GENERAL CARE AND PROTECTION

1.5.1 Treatment shall not be made the soil or fill is excessively wet or immediately after heavy rains
to avoid surface flow of toxicant from application site. Unless the treated areas are to be
immediately covered, precautions shall be taken to prevent disturbance of the treatment by
human or animal contact with treated soil.

The work should be executed in stages according to the progress of work and in co-ordination
with the general building and other con-tractors. idle labour, if any, for the same shall not be
entertained.

2 FIREDOORS
21 GENERAL

Fire rating up to 1 hour of high quality galvanized steel doors that inhibit fire, insect attacks
and organic decay. Special double rebate frame made of 1.6mm (16 SWG) galvanized sheet,
with holdfasts/Anchor fasteners provided for grouting.Shutter of overall thickness 43mm thick
formed out of two outer skin panels of 1.25mm Galvanized steel sheets. Doors made using
the multibend construction and weldless lock seam joinery technique for a dent free finish.
Reinforcements at the top, bottom and locking area make the door burglar resistant.

2.2 FINISH
Etch primer coating on frames and shutter, followed by an epoxy zinc phosphate primer, and a
final coat of high quality NC paint for higher durability and resistance against corrosion.

Premium quality SS ball bearing hinges that are flushed with the frame. Proprietary Non
asbestos environment friendly infill material.

2.3 SPECIAL REQUIREMENT
Vision panel.
Anti-panic exit device. Door closer.
Hardware fittings. Smoke seal.
Intumascent seal. Nitrocellulose Paint
Anchor Bolts in lieu of Holdfasts.

24 ACCEPTANCE CRITERIA

Successfully tested for the two perfomance criteria of Stability and Integrity as per BS 476 Part
22 & IS 3614 Part II, at the Central Building Research Institute (CBRI), Roorkee,

(\ )
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adjoining areas in PPP mode

1.4.2 TREATMENT OF TOP SURFACE OF PLINTH FILLING / SOLIUNDER FLOORS

Prior to laying the sand bed or subgrade for the ground floor of the building, top surface of the
existing ground level / consolidated earth filling , within the plinth walls should be leveled and
treated with chemical emulsion to 5 liters sqm. of the surface. If the consolidated earth fill
does not allow the chemicals emulsion to seep through, 50 to 75 mm deep holes are made at
150 mm centers both ways with crow bars on the earth surface to pemit easy seepage and
to achieve uniform absorption of the chemical emulsion by the earth fill.

1.4.3 TREATMENT OF JUNCTIONS OF THE WALL AND THE FLOOR

The junction of walls and the floors require special attention to ensure effective soil
treatment. For this it is important to establish vertical continuity of the poisoned soil barrier on
inner wall surface upto making 30 mm wide and 30 mm deep channels at the junction of
walls and columns with the earth filling in plinth. Holes are thereafter made in the channel at

150 mm apart upto ground level with crow bar and then chemical emulsion is poured in the
channel @7.5 liters per sqm of the vertical wall or column surface. After the treatment the
earth should be immediately tamped back into the holes and channel.

1.4.4 TREATMENT SOIL UNDER APRON ALONG EXTERNAL PERIMETER OF BUILDING

Top surface of the consolidated earth over which the apron is to be laid shall be treated with
chemical emulsion at the rate of 5 liters per square meter of the vertical surface before the
apron is laid. If consolidated earth does not allow emulsion to sleep through, holes upto

50 to 75 mm deep at 150 mm centers both ways shall be made with 12 mm diameter mild
steel rod on the surface to facilitate saturation of the soil with the chemical emulsion.

1.4.5 TREATMENT OF SOIL SURROUNDING PIPES, WASTES AND CONDUITS

When pipes, wastes and conduits enter the soil inside the area of the foundations, soils
surrounding the point of entry shall be loosed around each of such pipe, waste or conduit for
a distance of 150 mm and to a depth of75 mm before treatment is commenced. When they
enter the soil external to the foundations, they shall be similarly treated for a distance of over
300 mm unless they stand clear of the walls of the building by about 75 mm.

1.4.6 TREATMENT OF SOIL ALONG EXTERNAL PERIMETER OF BUILDING

After the building is completed the earth along the extemal perimeter of the building should
be rodded at intervals of 150 mm and to a depth of300 mm. The rod should be moved
backward and forward parallel to the wall to back up the earth and chemical emulsion
poured along the wall at the rate of7.5 liters per square meter of vertical surfaces. After the
treatment, the earth should be tempted back into place. Should the earth outside the building
be graded on completion of the building, this treatment should be carried out on completion
of such grading.

In the event of filing being more than 300 mm, the external perimeter treatment shall be
extended to the full depth of filling upto the ground level so as to ensure continuity to the

. . e
chemical barrier. S gULK
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11) Clean the tile surface with the help of a wet sponge or clean cloth immediately before setting
time of joint fillers.

12)  After 24 hours of applying of joint filler, wash the surface with water and if required use any
available mild detergent to remove from tiles.

13) It is recommended to not to use the laid tiles before 48 hours of fixing and/or before 24 hours
of filling of joint.

MISCELLANEOUS ITEMS
1. PRE CONSTRUCTION ANTI-TERMITE TREATMENT
Sail treatment shall conform to the following
11 CHEMICALS

The treatment of the area shall be carried out by applying of chlorphyriphos chemical 20%
EC at not less than the designated concentration.

1.2 RECORDS

A daily record shall be maintained by the Concessionaire indicating the amount of work done
and quantity of chemical consumed for the work.

1.3 TESTS

The Concessionaire should perform test at his own cost of the chemical to be used in the
work and the result of the test should be submitted to the Independent Engineer.

1.4. METHOD OF APPLICATION

The following paragraph specify the manner and sequence of operations, which must be
followed. The rates of applications of chemical as indicated in the follwing paras for various
operation should be followed. This specifications represent the minimum rates of application
of each operation and the Concessionaire shall actually apply chemical at rates higher than
those specified to the extent he may consider then necessary for effectiveness during the 10
years guarantee period. In other words onus of responsibility of applying adequate amounts
of chemicals as required to sustain the 10 years guarantee shall be that of the
Concessionaire, but in no case shall actual rates of applications be less than those specified
in the Technical specifications.

1.4.1 BACKFILL IN IMMEDIATE CONTAT WITH RCC FOUNDATION

The treatment will start at a depth of 500 mm below the ground level except when such ground level is
raised or lowered by filling or cutting after the foundation have been cast. In such cases the depth of
500 mm shall be determined from the filling of cutting mentioned above and soit in immediate contract
with vertical surface of R.C.C. foundation shall be treated at the rates of 7.5 liters per square meter of
vertical surfaces and the excavated soil shall also be carried out on completion of such grading.
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PAVIT - VITRIFIED PAVEMENT TILES
1 SUBSTRATE PREPARATION

1) The ground on which the tiles have to be compacted properly by ramming and
applying water on it as per the standard practice to create a firm base and to
avoid settlement of base.

2) On this base apply 4ll thick RCC (reinforced Cement Concrete) in 124 for
Heavy Duty Traffic. Lay this layer in such a way that the proper line and level
is attained.

2 LAYING METHOD

1) Prepare base mortar by mixing sand and cement in 1:4 proportion.

2) Lay the mortar on the substrate prepared as mentioned above in required line and
level. It should be noted that in an mortar thickness should not have more than I"
thickness.

3) Mark the centerline and fix the tiles on all the corners and center in the required

level. Preferably, start fixing tiles parallel to longer span.

4) Prepare thick cement paste by mixing water & cement. Apply this paste on the
backside of the tile to fix it.

5) Fixing of tile has to be done with minimum gap of 5mm to 15 mm. We do not
recommend tiles to be laid without gap.

6) Lay the tiles on this firm base and ram lightly with the help of rubber hammer OR rubber
trowel from top. See that the tile top surface is laid in required line and level with proper
joint gap.

7) Utmost care should be taken while fixing other tiles in terms of matching lines and
keeping exact joint width between tile maintaining joint width spacer are recommended
of required joint thickness)

After 24 hours when the tiles are properly set and cured, fill the joint gaps with any well-known
joint filler. Prepare the con paste as per the method instructed by the joint filler manufacturer.
Fill the joint with the help of rubber trowel. Before grouting, all the joints should be free from
any dust and impurities.

9) For filling the joints, keep the filler paste on the .tiles and fill the gaps by spreading it in the
space between the tiles with the h' rubber trowel in such a way that the entire area of joint
gaps are filled with the joint filler paste. Apply light pressure of finger in such a way that it
creates' U 'Shape between two consecutive tiles and works as a small channel to pass water
through it.

10) Remove the excess material from the tile surface before the setting time of joint filler
recommended by the supplier with the rubber trowel.

2 \210|Page
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For openings of pipes, sleeves etc. whose sides are not finished, no deductions shall
be made for openings up to 0.1 sqm. in each area and full deductions shall be made for all
openings above 0.1 sqm. in each area.

No extra payment will be made for painting, etc., done around openings, sleeves, pipes,
ducts, inserts, etc.

No extra payment shall be made for painting etc. on wall features such as grooves, ducts,
beads, projections, cornices, etc., unless given a different finish or otherwise specified in the
schedule of item. The actual area of the features shall be girthed and included in the wall
measurements.

For painting for uneven surfaces, doors, windows, ventilators, louvers, guard bars,
balustrades, gratings, railings, gates, etc., equivalent plain areas shall be measured as given
in Clause 17 (Table Il) of 1S1200.

Corrugated surfaces shall be measured flat as fixed and not girthed. The quantities as
measured shall be multiplied by the following factors to get equivalent plain areas. Corrugated
steel sheets shall be multiplied by 1.14.

For painting pipes for sanitary and plumbing work no separate measurement shall be made
and the cost shall be included in the installation of pipes.

Unless specifically stated on the Schedule of items, all painting, varnishing or polishing of
wood shall be measured and paid on the area treated. For measurement of uneven
surfaces, equivalent main area shall be measured as per Clause 17.2 (Table Il) of IS 1200,
unless specified otherwise.

INTERLOCKING PAVEMENT BLOCKS
Interlocking pavement blocks (thickness of 65 mm) of compressive strength of M25 grade.
1 SUBSTRATE PREPARATION

1) The ground on which the blocks have to be compacted properly by ramming and
applying water on it as per the standard practice to create a firm base and to avoid
settlement of base.

2) On this base apply 100 mm thick BBCC (Brick Bats Cement Concrete).
2 LAYING METHOD

1) Lay pavement blocks on 50mm silver sand base by maintaining proper interlocking
system as per specification of manufacturer. Level and centre line should be properly
accomplished as per the instruction of Independent Engineer.

2) Utmost care should be taken while fixing other blocks in terms of matching lines and
keeping exact joint width between block maintaining Jomt width spacer are
recommended of required joint thickness) :
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Now the wooden surface is ready for painting with the top coat Application

Apply by brush or short-pile mohair rolier. Apply one full coat of Wood Primer. Allow 6-8
hours to dry.

J5. GENERAL CARE AND PROTECTION

5.1

5.2

Furniture and other moveable objects, equipment, fittings and accessories shall be moved,
protected and replaced upon completion of work. All stationary equipment shall be well
covered so that no paint can fall on them. If applicable, work finished by other agencies shall
be well protected. All protection shall be done as per instructions of the engineer.

CLEANING UP OF WORK PLACE

In addition to provisions for general conditions the Concessionaire upon completion of painted
work, remove all marks and make good surfaces where paint has been spilled, splashed or
splattered, including all equipment, fixtures, glass, fumiture, fittings, etc., to the satisfaction of
the engineer.

STORAGE

The Concessionaire shall arrange for safe and proper storage of all materials and working tools. The
storage space, if allotted, within the building shall be adequately protected from damage,
disfigurement and stains. Paint shall be kept well covered at all times and mixing shall be done in
suitable containers. All necessary precautions shall be taken by the Concessionaire in order to
combat with the fire hazards that are associated with inflammable ingredients in regard to painting /
polishing work.

53

ACCEPTANCE CRITERIA
All painted surfaces shall be uniform and pleasing in appearance.
All varnished surfaces shall be of uniform texture and high glossy finish.

The colour tint / texture, touched up surfaces shall match exactly with approved samples.
All stains, splashes and splatters of paint and vamish shall be removed from surrounding
surfaces.

Painting or white washing of concrete or masonry shall be measured on the area painted. For
measurement of openings whose jambs, sills, soffits etc. are to be painted, the following
procedure shall be adopted.

For opening up to 0.5 sgm. no deductions shall be made and no additions shall be allowed for
jambs, sills, etc.

For openings exceeding 0.5 sqm. but not exceeding 3.0 sqgm., each deduction shall be
made for half the area of openings and no additions shall be made for jambs, sills, etc.

For openings exceeding 3.0 sqm., each deduction shall be made for the whole area and
additions shall be made for the jambs, sills, soffits, reveals, efc.

/S / \, 208|{Page
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4.1 PROCEDURE FOR 100% ACRYLIC LATEX PAINT

Surface to be coated with 100% acrylic latex paint shall be washed and brushed down. As
soon as the moisture has disappeared, the surface shall be given one coat of paint. After the
first coat has dried (4 to 6 hours), the second coat shall be applied in a similar manner

42 PROCEDURE FOR ACRYLIC EMULSION PAINT

Plaster of paris / lime gauged cement plaster surface shall not be painted for at least 4 weeks
respectively after plastering. A sample patch shall be painted to check alkali reaction if so
desired by the engineer. Painting shall be strictly as per manufacturer's specification.

4.3 PROCEDURE FOR SYNTHETIC ENAMEL PAINT

The synthetic enamel paint shall be applied on properly primered surface. Subsequent coats
shall not be applied till the previous coat becomes dry. The previous coat shall always be
lightly sand papered for better adhesion prior to undertaking subsequent coats.

44 PROCEDURE FOR RED OXIDE PRIMER

Preparation Ensure all surfaces are clean, dry and free from dirt, grease and other
contaminants.

Bare metal : Ensure any loose or flaking rust is removed by wire brushing. Sand down and
wipe clean.

Application : Stir well with a broad stirring stick to the bottom of the can. Apply 2 coats using
a brush suitable for solvent-based paints. Sand down lightly and wipe clean between coats.

Drying time : Touch dry in 2 hours. Overcoat in 6 hours.
4.5. PROCEDURE FOR ZINC CHROMATE PRIMER

Surface Preparation - Surface should be properly degreased, derusted and sand blasted or
phosphate coated before applying this primer.

Application BY Brush - It is ready for use

By Spray - Thin with Thinner to application viscosity of 40 secs. by Flow
cup No.4 and apply at 40-50 Ibs p.s.i. pressure

4.6 PROCEDURE FOR WOODEN PRIMER
Surface Preparation

Previously painted wooden surfaces must be properly sanded to remove any dust or grease,
Apply wood primer by brush, after thinning to given ratio by recommended thinner.

Allow it to dry for 6-8 hr then apply putty Sand the applied putty with number 180 sand paper
and then apply second coat of wood primer.
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3.3

adjoining areas in PPP mode

Surface shall be free from all oil, grease, efflorescence, mildew, loose paint or other foreign
loose materials. Masonry cracks shall be cleaned out and patch filled with mortar similar to the
original surface and uniformly textured. Where this type of re-surfacing may lead to the
finishing paint being different in shade from the original surfaces, the re-surfaced area shall be
treated with minimum one coat of cement primer, which should be continued to the
surrounding area for a distance of minimum 100 mm.

METAL

All metal surfaces shall be absolutely clean, dry and free from wax, grease or dried soap films.
In addition, all steel and iron surfaces shall be free from rust, surfaces shall be cleaned by
mechanical power tools to remove mill scales unless otherwise approved by the Engineer. For
epoxy chemical resistant paints, surfaces shall be blast cleaned to near white metal. All
galvanized iron surfaces shall be pre-treated with a compatible primer according to the
manufacturer's directions. Any abrasion in shop coat shall be touched up with the same quality
of paint as the original coat.

APPLICATION OF PAINT

The method of application shall be as recommended by the manufacturer. In case of selection
of special shades and colour (not available in standard shades), the Concessionaire shall mix
different shades and prepare test panels of minimum size 1 metre square, as per instructions
of the Engineer and obtain his approval prior of application of finishing paints.

Proper tools and implements shall be used. Scaffoldings if used, shall be independent of the
surface to be painted, to avoid shade differences of the freshly repaired anchor holes.

Painting shall be done by skilled painters in a workmanlike manner. All materials shall be
evenly applied so as to be free of sags, runs, crawls or other defects. All coats shall be of
proper consistency. In case of application by brush, no brush marks shall be visible. The
brushes shall be of good quality, properly cleaned and in good condition before application of
paint. All priming undercoats for painting shall be applied by brush only and rollers. Spray
equipment, etc., shall not be used.

No work shall be done under conditions that are unsuitable for production of good results.
No painting shall be done when plastering is in progress or is drying. Application of paint
which seals the surfaces to moisture shall only be done after the moisture on and below
the surface has dried out.

All coats shall be thoroughly dry before succeeding coat is applied. In case the surface is not
covered properly by applying the specified number of coats, further coats shall be applied by
the Concessionaire when so desired by the engineer.

All primers and under coats shall be tinted to approximate the colour of the finishing coats.
Finished coats shall be of exact colour and shade as per approved samples and all finish shall
be uniform in colour and texture. All parts of mouldings and ornament shall be left clean and
true to finish.

Painting on ferrous metal surface shall be done as per IS 1477 (Part 1 & 2). The total dry
thickness of the film should not be less than 120 micron.
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Surface preparation it is to be ensured that plaster is completely dry and thoroughly clean and
free from any grime, dust flake, grease etc. ensure that all water leakage, seepage are repaired
before painting.

24  ACRYLIC EMULSION PAINT

Water-based acrylic emulsion having low VOC shall be used. It shall exhibit excellent
adhesion to plaster and cement surface and shall resist deterioration by alkali salts. The paint
film shall allow the moisture in wall to escape without peeling or blistering. The paint, after
dried up, shall be able to withstand washing with mild soap and water without any
deterioration in colour, or without showing flaking, blistering or peeling like LUXOL SILK
LUXARY PREMIUM EMULSION (of Berger make).

Surface preparation it is to be ensured that POP surface is completely dry and thoroughly
clean and free from any grime, dust flake, grease etc. ensure that all water leakage, seepage
are repaired before painting.

2.5  SYNTHETIC ENAMEL PAINT

Synthetic Enamel Paint shall be made from synthetic resins and drying oil with rutile titanium
dioxide and other selected pigments to give a smooth, hard, durable and glossy finish to all
exterior and interior surfaces. White and pastel shades shall resist yellowing and darkening
with ageing. The painting shall conform to IS 2932 and IS 2933. of approved make synthetic
enamel paint of approved shade is to be used.

2.6 METALLICA EXTERIOR PAINT OF BERGER

Surface preparation Before starting the work the Concessionaire shall obtain the approvat of the
Independent Engineer regarding the soundness and readiness of the surface to be painted on.
Directions of Application Apply the first finishing coat over the base coat as mentioned below
and allow to dry for at least 6 to 8 hrs. for plain metallic finish, After the first coat dries apply the
second coat and allow to dry overnight

Dilution Ratio - No dilution required.
Base Coat Two coats of Weathercoat of Berger make as base coat stated earlier.

3  SURFACE PREPARATION

3.1 WOoOoD
All surfaces shall be free from dirt and loose or peeling paints. The surface shall be rubbed
down smooth. All nails and screws shall be sunk below the surface and filled with putty after
applying an undercoat. Small knots that do not justify cutting and sap streaks shall be covered
with minimum 2 coats of pure shellac coating applied thinly and extended 25mm beyond the

area. All targe, loose or resinous knots shall be removed and filled with sound wood. All work
shall be done as per IS 2338.

3.2 MASONRY, CONCRETE AND PLASTERED SURFACE
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Concession Agreement: Bulk Water Supply Project for IIT Bhubaneswar, NISER, INFOCITY-1l and
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condition, the Concessionaire shall have to make good such defects, prior to taking up of painting work.

The Concessionaire shall intimate the Independent Engineer in regard to commencement of the activity
and also submit a schedule indicating the progress of work and completion date, for his approval.

2 MATERIALS

Materials shall be of highest grade products procured from approved manufacturers and shall be
delivered to the site in original sealed containers bearing brand name, manufacturer's name, production
batch number, date of manufacture, colour shade with labels and seals un-tampered and unbroken. All
materials shall be subject to inspection, analysis and approved by the Independent Engineer. It is
desired that materials of one manufacturer only shall be used as far as possible and paint of one shade
is obtained from the same manufacturing batch. All paints shall be subject to analysis from random
samples taken at site from painter's bucket, if so desired by the Independent Engineer and may be sent
for necessary tests to ascertain the quality.

21 PRIMING COATS - FOR WALLS
a) Exterior Surface

One coat of 100% acrylic latex paint like Weathercoat Longlife (of Berger Make) diluted
(k| with water.

b) Interior Surface

One coat of Water-based acrylic emulsion paint like Luxol Silk Luxary Premium
Emulsion (of Berger make) diluted 11 with water.

22 PRIMING COATS - FOR WOODEN / METALS SURFACE
a) Wooden Surface

Wood Primer is based on an oil-modified alkyd resin blended with pigments to give
ease of application and good penetration to substrates. Flexible and produces the
ideal surface for subsequent paint finishes.

b) Metals Surface

)} Red Oxide is known for its corrosion protection, inertness to alkali and
chemicals.

i) ZINC CHROMATE PRIMER is an extremely good anficorrosive. Primer
designed for use both on Ferrous and non-ferrous surfaces such as Steel
Structural etc. It should be recoated as soon as possible with undercoating or
surface and / or finishing enamel.

2.3  ACRYLIC LATEX PAINT FOR EXTERIOR SURFACE

Exterior face of building must be painted with 100% acrylic latex paint specially formulated
for exterior walls like Weathercoat Smooth (Berger Make)
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Seamless & Water resistant
Strong & Light Weight

Long Life with no sag

Excellent adhesion to any surface

1.1.7 MODE OF MEASUREMENT

The measurement shall be in square meter for actual area treated.
1.2 TOILET FLOOR

.21 GENERAL

The floor surface and vertical wall surface of Toilet shall be thoroughly cleaned with wire

brushes. All loose scales shall be removed and chipped of to receive cement plaster and
cement slurry.

Average 12 mm thick cement Plaster (1:4) to floor and wall of toilet at any level
including extra thickness of Mortar due to uneven surface of concrete work complete
in all respects as specification and direction of Independent Engineer.

(i) Supplying and application of one layer of "Multiplus Standard" 3kg/sqm.
membrane, thermofused to the substrate after application of Multiplus Primer at
the rate of 250 gm/sq. complete in all respects as per

manufacturer's specification with all labur and materials. (Payment shallbe
made on finished work).

(iii) Average 25 mm thick cement Concrete (1:2:4) screeding with 6 mm down stone
chips including providing square or hexagonal mesh neeting made with 18 B.W.G.
galvanised wire fitted and fixed top finished smooth in one operation as per
drawing, direction complete with all labour and materials.

1.2.3 MODE OF MEASUREMENT
The measurement shall be in square meter for actual area treated.

PAINTING

1 GENERAL

This specification covers painting, etc., of both interior and exterior surfaces of wood work, masonry,
concrete plastering, plaster of paris, structures and other miscellaneous steel items, rain water down

comer, floor and roof drains, soil, waste and service water pipes and other ferrous and non-ferrous metal
items as directed by the Independent Engineer.

The  Concessionaire shall inspect the work already carried out by him prior to making
arrangements for arrangements for paint. If any surface is found to be in a state of unsatisfactory
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adjoining areas in PPP mode

Tensile Strength 280 kpa
Shear Strength 210 kpa
Closed Cell content 92% vol.

Themal Conductivity

0.023 w/mk(design)

—— .

Water Absorption (7 days) 2kg/m

Water Vapour Transmisson 2.9 ng/pasm
Temperature limit 100 ° C (max)
Extent of bum 125 mm

1.4 METHOD OF APPLICATION

The process of applying rigid polyurethane foam (30 mm thick) on a layer of Mix screed
concrete of 50mm average thickness, by spray eliminates separate fixing procedures.
LLOYDFOAM is sprayed with the help of two component GUSMER machines, which are
capable of maintaining the mix ratio at +/- 2% accuracy and controlling the component
temperatures at precisely the optimum range.

On roof work the insulation effect of the foam reduces thermal movement of the roof deck
and helps prevent failure of the roof covering. Far from being confined to flat surface, spray
applied LLOYDFOAM is ideal for curved corrugated, and irregular surfaces.

Besides external use, spray foam can be applied internally as long as the building is suitable,
having easy, convenient access for application and good ventilation. The foam can be sprayed
on to the underside of roofs or suspended floors and on to the inner surface of wall.

Although the foam forms a weather resistance membrane, a final coating in two layers is
required as an additional protection against U.V radiation in exterior applications. In the
same way as any other organic material, plyurethane foam can eventually be attacked by
ultraviolet rays of the sun, hence a protective coating is necessary. Apply Isothane
elastomeric water proofing compound in two layers to build a total thickness of 1.5 mm
complete to the above insulated surface.

Provide 256mm thick silver grey precast terrazo tiles of approved quality over the above
surface including necessary underlay of cement mortar (1: 3) complete in all respect.

1.1.5 ACCEPTANCE CRITERIA =
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Concession Aqgreement: Bulk Water Supply Project for [IT Bhubaneswar, NISER, INFOCITY-Il and
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Hood covers shall be made of mild steel sheets not less than 0.9 mm thick. For shutters having
width 3.5 m and above, the thickness of M.S. sheet of the hood cover shall be not less than 1.25
mm.

SPECIFICATION FOR WATER PROOFING
1. ROOF
1.1 GENERAL

IS 12432 Part 3 2002 Application of Spray Applied Insulation - Code of Practice - Part 3
Polyurethane

This standard provides minimum requirements for the substrate preparation and priming,
selection of the foam (chemical) system, method of application and the protective insulation
coatings for outdoor service for use at service temperatures from - 30 to + 120°C.

1.1.2 MATERIAL

(i) LLOYDFOAM, the spray applied Rigid Polyurethane foam is designed to combine
highly efficient thermal insulation with great ease of application. It is ideal for a wide
range of insulation uses in buildings, particularly roofs, in addition to pipes and storage
tanks in industry. By nature, liquid applied foam polyurethane adheres strongly to
almost any surface regardless of foam. As foam does not sag, buckle or mat in use, it
retains its insulation value for the life of insulation.

The SEAMLESS and MONOLITHIC nature of the sprayed foam provides a full
proof method of sealing cracks and rendering any surface moisture resistance and
draught proof. The closed call foam has low water vapour transmission properties
and also inhibits ingress of moisture. The excellent adhesion of the sprayed
material makes mechanical fastening redundant. The low density of material adds
little weight to overall loading. The firm bonding to the substrate can also add
significantly to reducing vibration of thin membrane roofs and structural strength of
building itself.

(i) Isothane EMC elastomeric membrane is liquid applied urethane prepolymer based
coating, which cures by reaction with atmospheric moisture to give a continuous film
which is rubbery and elastic. Isothane EMC cure to a permanently flexible, seamless
membrane, which by virtue of its chemical reactivity in the wet state, has good
adhesion to a wide range of substrates. Isothane EMC do not readily embritile with
age on exposure to ultra violet radiation or weathering and hence it does not crack.

1.1.3 TECHNICAL SPECIFICATIONS

Faster application rate Density
42(+2)Kg/m
Compressive Strength 300 kpa-
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(e) Floor surfaces and anything likely to be splashed shall be covered before applying white
wash and when any white wash splashed on to the wood work, windows, door frames etc. it
must be removed at once and not be allowed to dry on the wood. The cost of such cleaning
or repairing damage shall be included in the tendered rate for white wash or colour wash.

7.2 CEMENT WASHING

The process is the same as for white washing only being added against lime. In order to
ensure will be uniform throughout a sufficient quantity of the wash should be prepared at one
time to complete each room.

7.02.01 PLASTER OF PARIS

The plastered surface is to be finished with plaster of paris punning after , combing the surface slightly
with wire brushes all nails before it is completely set to form key for plaster of Paris punning. The
surface shall be only damped but not soaked before the application of plaster of paris punning. The
gypsum from preparing punning shall be approved quantity. Is shall be dry and free from lumps and
shall be suitably packed in water tight bags or containers.

Paste shall be prepared by adding required quantum of water and same shall be used before it sets
and touching up the same with Acrylic Putty where necessary. No dropping paste shall be used in the

work.

Punning shall be applied to the prepared surface with steel trowel to a thickness required to make
surface produced perfectly smooth and even surface, working from top to bottom.

The finished surface shall not any sign of disintegration, topping or pilling. The surface shall be
protected from injury and damage.

SPECIFICATIONS FOR ROLLING SHUTTER

H.1 General

Rolling shutters shall be supplied in following alternative types or as specified in the schedule of
quantities. The shutters shall be complete with accessories. The fixing arrangement shall be as per
the drawing with regard to whether it shall be fixed on the inside or outside between jambs of
openings, on or below the lintel etc.

H.1.1 Self Coiling Type (Push And Pull Type)

It shall be used upto a maximum of about 8 sqm. clear area without ball bearings and upto area of
12 sgm. with ball bearings.

Shutter shall be constructed with interlocking lath sections formed from cold rolled steel strips not
less than 0.9 mm thick and 80 mm wide for shutters upto 3.5 m width and not less 1.25 mm thick
and 80 mm wide for shutters above 3.5 m , unless otherwise specified.

The guide channels shall be of mild steel deep channel section and of rolled pressed or built-up
joint less construction. For thickness of sheet used shall not be less than 3.15 mm.
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1. Level, slope, plumb as the case may be

2. Pattern and symmetry

3. Alignment of joints, Glass dividing strip, etc.
4, Colour, texture Surface finish

6. Thickness of joints

7. Details at edges, junctions, etc.

8. Performance

9. Precautions specified for durability

The dividing strips in the case of in situ terrazzo finish shall be included in the rates. Similarly,
indentations, laying in desired patterns and in panels shall be inclusive in the rates.

All necessary cutting tiles, slabs, etc. cost of specials, if any, shall be included in the rates. No
extra shall be paid for rounding corners and edges. Unless specifically mentioned otherwise,
same rates will apply to floor, skirting, dado, treads, nosings, etc.

8.7.  METHOD OF MEASUREMENT

The finished surface shall be measured for area. Any opening less than 0.1 sq. mtr (and 0.05
sq. mir. in case of marble finish only) shall not be taken into account neither any extra shall be

paid for it.

For terrazzo finish, either in situ or tiled shall be paid at the same rate unless mentioned
separately in the Schedule of Items.

Except in case of in situ terrazzo finish and unless mentioned in the Schedule dividing strips
shall be measured in length.

7.01 WHITE WASH

WHITE WASHING AND CEMENT WASHING

(a) Before white wash is applied the walls shall be thoroughly cleaned and free from all foreign
materials. (b) The liquid is prepared by mixing and stirring slaked lime and water in such proportion
as to produce a mixture with the consistency of this cream. When sufficiently mixed, the wash is
strained through coarse cloth. Gum in the proportion of 120 gms to 28 kg of time be added to the
screened liquid.

(c) White wash shall be laid on the walils in three coats applied both vertically and horizontally
and shall be perfectly dry before the succeeding coat is laid over it. Three coats shall be
given unless otherwise directed.

(d)
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the thickness of the slabs and mortar bedding. Cement mortar for bedding may be mixed
manually or by a mechanical mixer as directed. The amount of water added shall be the minimum
necessary to give just sufficient plasticity for laying and satisfactory bedding. Care shall be taken
in preparing the mortar to ensure that there are no hard lumps that would interface with the even
bedding of the stores. Before spreading the mortar, sub-floor or base shall be cleaned of all dirt,
scum or laitance and of loose materials and then well wetted without forming any pools of water
on the surface. In case of R.C.C. floors, the top shall then be evenly and smoothly spread over the
base by the use of screed battens only over so much area as will be covered with slabs within haif
and hour. The thickness of the mortar bedding shall not be less than 12 mm and not more than 25
mm.

Unless otherwise specified the proportion of mortar bedding shall be 12 cement mortar
(1cement and 2 sand).

iii) Laying Marble Granite Slab Before laying the Marble shall be thoroughly wetted with clean water.
Neat cement grout of honey like consistency shall be spread on the mortar bed over as much area as
could be covered with the slabs within % an hour. The specified type of Marble / Granite slabs shall be
laid to pattern as directed on the neat cement float and shall be evenly and firmly bedded to the
required level and slope in the mortar bed. Each slab shall be gently tapped with a wooden mallet, till it
is firmly and property bedded. There shall be no hollows left. If there is a hollow sound on gentle
tapping on the slabs shall be removed and rest properly. The joint shall be hair fine in width and in
straight line grouted with neat coloured cement slurry to match the color of the marble. The joints shall
be struck smooth but there shall be no smearing over the mortar of the slabs. The edges of the
adjoining slabs shall be in one plane.

iv) Curing The Flooring shall be kept undistributed at least seven days, and wet for fourteen days.

v) Polishing & finishing Unevenness at the meeting edges of slabs shall be removed by
approved type grinding machine set with carborandum stones of required grade.

vi) Rate to include Apart from other factors mentioned elsewhere in this contract, the rates for
item of marble flooring shall include for the following

a)All labour, materials and equipments, cleaning the sub-base laying mortar bed and
cement grout and fixing marble slabs, as specified above and making up the joints and
machine polishing.

b) Any cutting and waste if required.

c) Curing

d) Cleaning the floor from all stains etc.

vii) Mode of Measurement The measurement shall be in sgm. for the actual marble flooring
provided.

8.5  ACCEPTANCE CRITERIA

The finish shall be checked specially for
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sand or machine rubbed before paving. All angles and edges of the slabs shall be
true square and free from chippings giving a plane surface.

Thickness shall be as specified in the Schedule of
Quantities.

.8.44.2 BEDDING

Bedding for the Kota stone slabs shall be cement mortar 12 (1 Cement 2 coarse
sand) of average thickness 20 mm as given in the description of the item. Minimum
thickness at any place shall be not less than 10 mm.

.8.4.4.3 LAYING

Subgrade shall be cleaned , wetted and mopped. Mortar of the specified mix and
thickness shall then be spread on an area sufficient to receive one slab. The slab
shall be washed clean before laying. It shall be laid on top, pressed tapped gently to
bring it in level with other slabs. It shall then be lifted and laid aside. Top surface of
the mortar shall then be corrected by adding fresh mortar at hollows or depressions.
The mortar is then allowed to harden a bit. Over this surface, cement slurry of honey
like consistency at 4.4 Kg of cement per square meter. The edges of the slabs
already paved shall be buttered with white cement with pigment to match the shade
of the Kota stone slabs as given in the description of item. The slab shall then be
gently placed in position and tapped with wooden mallet till it si propery bedded in
level with and close to the adjoining slab. The joint shall be as fine as possible.
Surplus cement on the surface of the slab shall be removed. The slabs fixed in the
surface of the slab shall be removed. The slabs fixed in the floor adjoining the walls
shall enter not less than 10 mm under the plaster, skirting or dado. The junction
between the wall and floor shall be finished neatly. The finished surface shall be true
to levels and slopes as directed by the Independent Engineer

Machine polishing to achieve high polished surface and cleaning of the whole floor
would be done as per direction.

8.4.5ITALIAN COMPOSITE MARBLE / GRANITE SLAB FLOORING

i) Marble / Granite Slabs The marble / Granite shall be of approved shade and source as mentioned
in the Agreement and their size and the thickness shall be as shown in the respective items of
schedule of quantities and as approved by the Independent Engineer.. They shall be of selected
quality, dense uniform and homogenous in texture and free from cracks or their structural defects.
It shall have even and crystalline grains. The surface shall be machined cut true and square. The
rear face shall be rough enough to provide a key for the mortar. No slab shall be thinner than
specified thickness at its thinnest part. The dimensions of slabs shall be as specified. A few
approved samples of finished slabs to be used shall be deposited by the Concessionaire in the
office of the Authority. Unless otherwise mentioned, the thickness of the marble / Granite shall be
minimum 20 mm.

ii) Concrete bedding The base cement concrete shall be laid and compacted to a reasonably true
plain surface and to the required slopes and below the levelaf the finished floor to the extent of
v i O .
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LAYING - IN FLOORS

Tiles shall be laid in position and tamped down gently with a wooden mallet to make it level
with other tiles. The surface during laying shall frequently checked with a straight edge
batten so as to obtain a true surface and level. The joints of the tiles shall be 3 to 4 mm
wide and shall be filled with neat white cement slurry admixed with pigment to match the
colour of the tiles. To maintain a perfect gap between tiles a uniform thick hard board strip
can be placed between the tiles during laying. Finally cleaning and finishing must be carried
out as grouting proceeds , all traces of adhesive and cement must be removed with sponge
dipped in clear water.

LAYING - IN DADOS, SKIRTING

Dado / skirting work shall be done only after fixing tiles on the floor. The tiles shall soaked
in water for at least 2 hours before being used. Tiles shall be fixed with water proof
adhesive of approved quality and make. The back of tiles shall be covered with a layer of
adhesive and tiles shall be placed on the backing surface and gently tapped against the
wall a wooden mallet. The fixing shall be done from bottom of the wall upwards without
any hollows in the bed or joints. Each tile shall be fixed as close as possible to the one
adjoining so that all tiles faces are in one vertical plane. The joints between the tiles shall
not exceed 1.5 mm in width. Joints of the tiles shall be pointed with white cement with
admixture of pigment to match with shade of the tiles.

After the tiles have been fixed the surplus adhesive and cement grout that may have
come out of the joints shall be cleaned off before it sets. After the complete curing the
dado / skirting work shall washed and thoroughly cleaned.

E) FINISHING

The joints shall be cleaned and flush pointed with white cement and cured for 7 days by
keeping it wet. The surface shall be cleaned with soap or suitable detergent, washed fully
and wiped with soft cloth to prevent scratching before handing over.

8.4.4 KOTA STONE FLOORING

.8.4.4.1

It shall be of selected quality, hard, sound, dense and homogenous in texture free from
cracks, decay and weathering and flaws. These shall be machine cut to the requisite
thickness, they should be the colour indicated in the Schedule of Quantities or as directed by
the Independent Engineer.

The slab shall have the top (exposed) face polished before being brought to site.

The slab shall confirm to the size required. Before starting the work, the Concessionaire
shall get the samples of slab approved by the Independent Engineer.

DRESSING AND RUBBING

Each slabs shall be cut to the required size and shape and machine cut and fine
chisel dressed at all the edges of the full depth. The sides thus dressed shall have a

full contact if a straight edge is laid along. The sides Swtﬂqu with coarse
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At the junction of horizontal surface with vertical surface the tiles on the former
shall enter at least 12 mm under the latter.

After fixing, the floor shall be kept moist and allowed to mature undisturbed for 7 days.
Heavy traffic shall not be allowed.

Dividing strips made up of Aluminium may have to be used for dividing the work into
suitable panels, as delineated inh the drawing or as may be directed by the
Independent Engineer.

8.4.2 GLASS MOSAIC TILE

The actual laying of glass mosaic tiles will be followed as per the specification of manufacturer.

8.4.3 CERAMIC (GLAZED / MAT / METALLIC MAT FINISH) TILES /

a).

HOMOGENEOUS VITRIFIED TILES

The finish shall be composed of glazed earthenware tiles with an underbed laid over a
concrete or masonry base.

THICKNESS

The total thickness shall be between 20 mm and 35 mm including the
underbed.

The tile finish on vertical surface shall project out 6 mm uniformly from the adjacent
plaster or other wall finishes. The necessary cutting into the surface receiving the finish to
accommodate the specified thickness shall be done.

TILES GLAZED / CERAMIC / VITRIFIED

The tiles shall be of approved manufacturer. The tolerance shall be + 1.5 mm for length
and breadth and + 0.5 mm for thickness. Specials like internal and external angles,
beads, covers, cornices, comer pieces, etc. shall be matching. The top surface of the tiles
shall be glazed with a gloss or matt unfading stable finish as desired by the Engineer. The
tiles shall be flat and true to shape. The colour shall be uniform and fractured section shall
be fine grained in textures, dense and homogeneous. The tiles shall be strong and free
from flaws like cracks, craze, specks, crawling, etc. other imperfections. The edge and the
underside of the tiles shall be completely free from glaze and the underside shall have
ribs or indentations for better anchorage with the fixing mortar.

The coloured tiles, when supplied, shall preferably come from one batch to avoid
difference in colour.

MIX UNDERBED
The mix for the underbed shall consist of 1 Part ce .@3 parts coarse sand by

weight mixed with sufficient water or any other mix j \Q&wﬁb@h\
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The tiles shall, unless specifically permitted in special cases be machine made under
quality control in a shop. The tile shall be pressed hydraulically to a minimum of 140
Kgs. per sg.cm.

Each tile shall bear on its back permanent and legible trade mark of the
manufacturer. All angles of the tiles shall be in true right angles with edges sharp
and true, colour and texture of the wearing face uniform throughout. Maximum
tolerance allowance length and breadth shall be + 1 mm and the thickness + 3
mm. Face of the tile shall be plane, free from pin holes and other blemishes.

The backing shall be composed of 1 part ordinary grey cement and 3 parts of stone
chips by weight mixed with water.

The tile shall be cured at the shop for at least 14 days before delivery to the site. First
grinding shall be given to the tiles at the shop before delivery. Tiles shall be packed
properly to prevent damage during transit and storage. The tiles must be carefully
stored to prevent staining by damp, rust, oil and grease or other chemicals.

Tiles made in each batch shall be kept and used separately so that colour of each
area of the floor may remain uniform.

The manufacturer shall supply along with the tiles the grout mix containing
cement and pigment in exact proportions as used in topping of the ties. The
containers for the grout mix shall be suitably marked to relate it to the particular type
and batch of tiles.

C) MIXUNDERBED

The underbed for floor and similar horizontal surfaces shall be 1 part cement and 3
parts coarse sand by weight mixed with sufficient water to form a stiff workable mass.
For skirting and dado and all vertical surfaces it shall be about 12 mm thick and
composed of 1 part cement and 3 parts coarse sand by weight.

D) LAYING

The underbed mortar shall be evenly spread and brought to proper grade and
consolidated to a smooth surface. The surface shall be roughened for better bond.
Before the underbed had time to set and while it is still fairly moist but firm, cement
shall be hand dusted over it or a cement slurry applied and the tiles shall immediately
be placed upon and firmly pressed by wooden mallet on to the underbed until it
achieves the desired level. The tiles shall be kept soaked for about 10 minutes just
before laying. The joints between tiles shall be as close as possible and not more than
1.5 mm wide.

Special care shall be taken to check the level of the surface and the lines of the joints
frequently so that they are perfect.

When tiles are required to be cut to match the dimensions these shall be sawn and
edges rubbed smooth. The location of cut tiles shall be planned in advance and
approval of the Engineer taken.

’
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C) M
1) TOPPING

Topping proportion of the metallic hardener shall be as specified or as indicated by the
manufacturer. However, in absence of any such direction 1 part metallic hardener
shall be mixed dry with 4 parts of cement by volume.

1)) UNDERBED |

The underbed for floors and similar horizontal surfaces shall consist of a mix of 1
part cement. 1 % parts sand and 3 parts stone chips by volume. For vertical
surfaces the mix shall consist of 1 part cement to 3 parts of sand by volume. The
sand shall be coarse. The stone chips shall be 10 mm down well graded. Only
sufficient water to be added to give a workable consistency.

LAYING

The concrete floor shall be laid as per specification —Cement Concretell and levelled
upto the required grade. The forms, if any, shall remain sufficiently projecting to take
the finish. The surface shall be roughened with brush as soon as possible. ,

The finish shall be laid while the concrete underbed is still very —greenll within about
3 hours of laying of the latter. The finish shall be of uniform thickness and even dense
surface without trowel marks, pin holes, etc. This topping layer shall be pressed firmly
and worked vigorously and quickly to secure full bond with the concrete base. Just
when the initial set starts the surface shall be finished smooth with steel trowel.

The finished floor shall be cured for 7 days by keeping it wet.

8.4 TILE FINISH {

These shall include finish tiles, stone slabs and similar manufactured or natural items over
already laid and matured base of concrete or masonry by means of an underbed or an
adhesive layer.

.8.4.1 TERRAZZO TILE FINISH
i) The finish will consist of manufactured terrazzo tile and an underbed.

A) THICKNESS

The total thickness including the underbed shall be minimum 40 mm for floors, 30 mm for [
walls unless otherwise specified.

The skirting, dado and similarvertical surfaces shall project out 6 mm uniformly

from the adjacent plaster or other wall finishes. The necessary cutting into the

surface receiving the tiled finish, to accommodate the specified-thickness shall be done.

N\
\

B) TILES TERRAZZO \
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8.3.

A)

adjoining areas in PPP mode

THICKNESS

The total thickness of the patent stone finish shall be minimum 40 mm for
horizontal and 25 mm for vertical surface of which, while the topping shall (not less
than 6 mm) be of uniform thickness, the underbed may vary in thickness to
provide necessary slopes. The vertical surface shall project out 6 mm from the
adjacent plaster or other finish. Necessary cutting into the surface receiving the
finish shall be done to accommodate the specified thickness. All junctions of
vertical with horizontal shall be rounded neatly to uniform radius of 25 mm.

MIX

UNDERBED

The mix for the topping shall consist of 1 part cement and 1 part fine sand by TOPPING
The mix for the topping shall consist of 1 part cement and 1 part fine sand by LAYING.

The patent stone finish, including the underbed shall be laid in alternate bays or in
chequered board pattern. No panel shall be cast in contact with another already laid til!
the contraction of the latter has already taken place.

The maximum area of each panel shall be 3 sq. mtr. of which no side shall be
more than 2 mtr. long.

A cement grout shall be applied and worked into the surface to receive the finish.
The underbed then laid, compacted and levelled to proper grade with a screed or
float. The topping shall be applied evenly on the underbed while it is not fully set
but firm enough and rolled and pressed to get full bond. The topping shall be
trowelled to a dense finish to the satisfaction of the Engineer. All trowel marks shall
be mopped out with a soft cloth to give a clean smooth surface.

After the surface is sufficiently set, the finished floor shall be kept moist for 7 days
for curing. If desired the finish shalil be polished as directed by the Engineer.

METALLIC HARDENER LIKE —IRONITEI FINISH

This will consist of a topping (incorporating iron particles) to bond with concrete base while the
latter is Green.

A)

Chisf EngineerP.H. (Urban]
C/ote ELC. P.H.(0), BES

THICKNESS

Unless otherwise specified, the metallic hardener finish shall be of 12
mm depth.

MATERIAL

The hardening compound shall be uniformly graded iron particles free from non-
ferrous metal impurities, oil, grease, sand, soluble alkaline compounds and other

injurious materials. When desired by the Engineer, act?mﬁies&hgli be tested.
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The base to receive the finish is covered under other relevant specifications.
4. SEQUENCE

Commencement scheduling and sequence of the finishing works shail be planned in detail
and must be specifically approved by the Engineer in view of the activities of other agencies
working in that area. However, the Concessionaire for the finishing items shall remain fully
responsible for all nomal precautions and vigilance to prevent any damage whatsoever till
handing over.

5. INSTALLATION
5.1 SPECIAL MATERIALS

Basic materials are covered under Specification properties storage and handling of common building
materials. Special materials required for individual finishing items are specified under respective items.
In general, all such materials shall be as per relevant |.S. Codes where available. In all cases these
materials shall be of the best quality available indigenously, unless specified otherwise.

The materials for finishing items must be procured from well-reputed, specialized
manufacturers and on the basis of approval of samples by the Engineer. The materials shall
be ordered, procured and stored well in advance to avoid compulsion to use substandard
items to maintain the construction schedule.

6. WORKMANSHIP

Only workers specially experienced in particular items of finishing work shall be engaged. Where
such workers are not readily available, with the Engineer's permission, experienced supervisors
recommended by the manufacturer shall be engaged. In particular cases, where the Engineer so
desires the Concessionaire shall get the finishing items installed by the manufacturer.

7. PREPARATION OF THE BASE SURFACE

The surface to be treated shall be thoroughly examined by the Concessionaire. Any
rectification necessary shall be brought to the notice of the Engineer and his approval shall be
taken regarding method and extent of such rectification work. For all types of flooring, skirting,
dado and similar locations, the base to receive the finish shall be adequately roughened by
chipping, raking out joints and cleaning thoroughly all dirt, grease etc with water and hard
brush and detergent if required, unless otherwise directed by the manufacture of any special
finishing materials or specifically indicated in this specification under individual item.

To prevent water from the finishing treatment, the base shall be thoroughly soaked with water
and all excess water mopped up.

The surface shall be done dry where adhesives are used for fixing the finishes. Prior to
commencement of the actual finishing work the approval of the Engineer shall be taken as
per the acceptability of the surface.

8.IN SITU FINISHES

Page
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Cement and sand will be of the same specifications as in section 3.01 and 3.02.

(b) Glass beading of the same height as specified for the specified for the thickness of the floor
should be laid on the under floor to form squares of convenient size or as mentioned in the
schedule of items. Generally the squares may be from 1.25m to 1.85m according to the
dimension of the rooms or as per engineer's instructions.

(c) The mixture shall be spread evenly between the glass beadings. It shall be brought to an even
grade by means of a strike board then beaten and thoroughly consolidated until the mortar
comes to the surface and then smoothened off with a wooden float soak to give a surface free
from depressions or irregularities. If any depressions have to be filled a small quantity of the
finer material in the proportions specified may be used but this should be avoided as far as
possible. The surface shall be finished smooth by trowel.

(d) The operation of mixing carrying placing, consolidating and leveling shall be completes in 30
minutes after which the surface shall not be disturbed. The top surface shall be skinned with
neat cement finish and finally rubbed with coconut oil or as directed by the engineer.

LIST OF FLOOR FINISHES & ALLIED WORKS

1 IN SITU FINISHES
0] Terrazzo finish
(i) Patent Stone
iii) Metallic Hardener like _lronite’ finish

2 TILED FINISHES

i) Terrazzo Tile

ii) BISAZZA make Glass Mosaic Tile

iiil} Glazed ceramic tiles

iv) Mat finished ceramic tiles

V) Mat finished ceramic tiles. (Metallic finish).
Vi) Homogeneous Vitrified Tiles

3  SLAB FINISHES

i) Sand blasting granite slab of black galaxin
i) Pre-polished Italian Composite marble Rover Make slab
iiil) Kota stone slabs Base
i
188 |[Page
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This specification covers procurement and fumishing materials, labour, equipment, installation, finishing,
curing and performing all operations necessary to complete work including testing, protection and
maintenance till handing over various types of floor finishes and allied items of work as listed below

GENERAL

Level of flooring shall be 0.75m above the virgin soil at respective structures. There shall be sand filling
between the virgin soil & the floor. Different types of floorings to be adopted for different units as has
been discussed under the respective structures in preceding paragraphs. AS flooring(cement concrete
flooring) shall be of 25mm thick of 1:2:4 CC with punning over 100 mm CC 1:3:6 base in case of ground
floors/directly on roof in case of first floor.

Flooring in lavatories and bathrooms shall be laid after fixing of water closet and squatting pans and
floor traps. Traps shall be plugged, while laying the floors and opened after the floors are cured and
cleaned. Any damage done to W.C.s, squatting pans, floor traps, efc. during the execution of work
shall be made good.

Concrete does not exceed 380C (Degree Celsius). No concrete shall be laid within half an hour of
the closing time of the day During hot weather precautions shal! be taken to see that the temperature
of wet unless permitted by the Independent Engineer.

6.1 SAND/EARTH FILLING

Sand/non cohesive earth filling in plinth or floors shall be watered to have specified moisture
and well consolidated by vibration roller or hammer or any other mechanical men's in loose
layer of maximum 150mm. In deck floors a slope of in 40 or as directed by the engineer shall
be provided, compaction of sand/earth fill manually is strictly prohibited. The Bill shall be
measured for the finished compact section basing on predetermination of the ground contour
of the filled area.

6.2 BRICK SOLING

One layer of first class bricks shall be laid flat or as specified on consolidated surface and the
joints shall be regular and uniform. In foundation first class brick shall be laid on earth, which are
compacted to the desired degree. Bricks shall not be laid on the floor or foundation bed until the
floor or foundation bed is inspected and approved by the engineer. Brick soiling in foundation or
under pile foundation shall only be taken up on written instruction from the engineer inspective
of inclusion of the same on BOQ depending on soil characteristics the engineer may chose to
dispense with the item.

6.3 CEMENT CONCRETE IN FOUNDATION

Cement concrete shall be made of 40mm downgraded stone ships well graded clean
unless sand of fineness modulus not less than 2.5 and fresh cement in proportion (1:4:8)
otherwise specified below foundations. All mixing shall be done in mixer machine

6.4  ARTIFICIAL STONE
(a) Flooring shall be of such thickness as specified in the Schedule of-ltem-goncrete shall be made of

20mm downgraded stone chips as specified passing through 205 \5137& ‘%-Eﬁ@f@mined on 6mm sieve.
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adjoining areas in PPP mode

three hours before use.

(b) Where new joints are to be made with previous works, the later shall be cleaned and
thoroughly watered. All facing brick works unless otherwise specified shall be laid in English
Bond with fronts upward. All horizontal joints shall be parallel and level. The masonry shall be
cured for at least seven days fixtures in masonry such as iron for railings, clamps for
doorframe, shelf brackets, Gl plpes etc shall be provided in the brick work during execution.
These works are also included within the rates of brickwork.

(c) Walls having 125mm thickness shall be brick built with cement mortar in proportion as
specified the schedule of items preparation method of construction and other specifications
shall be the same as those for walls stated before.

PLASTERING ANED POINTING

a. MORTAR
As specified in section 4.05 — Mortar
b. WORKMANSHIP

All brick works with 12 mm / 16 mm thick cement mortar in 1:6 & all RCC exposed surfaces & roof
ceilings except for the Water retaining structures shall be with 12mm thick cement mortar in 1:4 unless
specifically mentioned.

(a) Plastering shall be done in a neat true and workman like manner. No comer shall be rounded
or leveled unless directed by the engineer. All intersections edges and corners shall have
sharp edges unless otherwise directed and be at right angles. The lines must be straight and
true.

(b) Unless specified otherwise cement plaster shall be used in the following proportion. On brick
walls one part Portland cement to six parts sand & on concrete surface one part Portland
cement to four part sand by weight.

(c) Before starting plastering brick joints shall be racked out to a depth of 12mm and concrete
surfaces shall be roughened. Both brick and concrete surface shall be scrubbed and cleaned
to remove loose materials and thoroughly soaked with water.

(d) Cement plaster shall be applied to clean rough surfaces in a single coat of specified thickness
and thoroughly smoothed.

(e) Al plaster shall be kept moist throughout the progress of the work and for at least 10 days
thereafter. If cracks appear through negligence or due to other reasons, the Concessionaire at
his own expense must make the defects good.

(f) The surfaces along the joints to be improve for any kind of defective work. Mesh should be
properly aligned with the surface. No deflection will be accepted. No construction joint is
accepted in plasterwork.

FLOORING

186 |Page
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4.01 BRICK:

Bricks should conform to IS 1077. First class KB Bricks in cement mortar (1:6) in foundation and plinth.
All non-load bearing outer walls shall be minimum 250 mm thick & inside partition walls shall be minimum
125 mm thick. First class KB bricks in cement mortar (1:6) in superstructure. The thickness of plaster
shall not be more than 12 mm size for outside face & 16 mm in the inside face.

(a)

First class K.B. bricks shall be made from good brick, free from saline deposits and shall be
hand molded. They shall be thoroughly bumt without being vitrified of good colour shall be
regular and uniform in size an shape with sharp square edges and parallel faces. They must
be homogenous in texture and emit a clear ringing sound when struck. They shall be free from
flaws, cracks, chips, stones, nodules of lime or canker and other blemishes. A first class brick
shall not absorb more than 1/6th of its weight in water after being soaked for four hours and its
crushing strength shall not be less than 75kg/sqcm.

Bricks not meeting the above requirements shall not be used under any circumstances.

Jhama bricks are those which are so over bumt as to become vitrified or distorted so as
to the useless for exact work they may be broken and used for aggregate provided the
vitrified mass has not become porous or spongy as result of over buming.

4.02 CEMENT

As specified in section 3.01 Cement

4.03 FINE AGGREGATE

As specified in section 3.02 the fineness modulus of the sand shall not be less than 2.50

4.04 WATER:

As specified in section 3.04 — water

4.05 MORTAR

(a)

(b)

Chief Engineer F.it. (uiian}

¢

Cement mortar shall consist of a mixture by volume of the part cement to the specified parts of
sand as is mentioned on the schedule of items.

The cement and sand shall be mixed dry in the specified proportions until the colour of the
mixture is uniform water shall then be added sparingly only on minimum necessary being
used to produce a workable mixture of normal consistency. The water ration in no case shall
exceed 0.50 by weight or as directed by the engineer.

The Mixing shall be done on a clean board or platform with ties to avoid leakage. At the close
of each day's work the trough and pans shall be thoroughly cleaned.

WORKMANSHIP

Brick work shall be built to proper plumb, curved or battered as shown in the drawings. Bricks
shall be cleaned and if necessary shall be scrubbed. Brick shall be soaked in water for at least
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considered as part of the floor system and shall be placed monolithically therewith.
1.16.4 DAY’S WORK JOINTS

(a) No fresh concrete shall be placed against any concrete which has attained its initial set.
Concrete is deemed to have attained its initial set 30 minutes after water has been added to
the mix. Provided that the set concrete has been properly placed and compacted and is
acceptable to the engineer it shall not be disturbed. It shall be allowed to attain its final set
and to harden sufficiently to enable a day's work joint surface on it to be prepared by through
hacking without damage. Concrete may be deemed to have hardened sufficiently for this
purpose 72 hrs after placing.

(b) Any concrete, which has been disturbed after it has attained initial set, shall be
rejected and subsequently removed by the Concessionaire at his own expenses.

(c) When concreting must be suspended at any paint because of weather or for any other cause
a day's work joint shall be made.

(d) The concrete at day's work shall be allowed to harden for 72 hrs. Before fresh concrete is
placed against the day's work joint all those and imperfect materials, cement scum or
latinate shall be removed from the joint surface which shall be thoroughly hacked
until a completely hacked, roughened, fresh surface is obtained. The fresh surface shall then

be brushed clean and immediately before fresh concrete is placed against it shall be
thoroughly whetted and covered with a layer of 1:1.5 cement and sand mortar not less than
38mm thick. The mortar shall have the consistency of condensed milk.

1.16.5 SYNTHETIC FIBERS (RECRON 3S)

Synthetic fibers shall be used in concrete and other cement based materials in order
to achieve strength and durability. This leads to greater tendency to self induced cracking on
account of dry shrinkages, plastic settlement, chemical shrinkages, early thermal shrinkages,
efc.

DOSAGE

Weigh batched @0.25% by wt. of cement used i.e. 125 gms/50kgs bag of Cement for concrete CT
2024 (12 mm fiber cut length) — For Concrete Applications CT 2424 (12 mm fiber cut length) — For
Concrete Applications in RMC / Batching Plants CT 2012 (06 mm fiber cut length) — For Plaster
Applications.

MIXING

The Recron 38 fiber pouch is to be mixed in full/ half bucket of water and then added to revolving drum
of the empty mixer. Thereafter normal procedure of adding aggregates, sand, cement and balance qty.
of water is to be done. The mixture should be properly mixed be giving adequate nos. of revolutions to
the drum of mixer. The uniformly dispersed fiber like hairs can be immediately seen once mortar

mixture is taken out. /_?_Q\
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1.16.1

1.16.2

adjoining areas in PPP mode

bracing shall be provided to prevent movement of all steel projecting from the concrete in the
course of construction.

Where it is necessary to maintain two layers reinforcement at the correct distance apart Steel
riders bent from 12mm diameter mild steel bars shall be used.

SPLICING AND WELDING OG REINFORCEMENT

Welding of reinforcement will be pemitted only where shown on the drawings. The welding
shall be by electric and shall be performed by a skilled operator approved by engineer. The
surface of the bars shall be thoroughly cleaned and scrubbed with brush immediately before
welding and weld must be deposited evenly and all along shall be of even contour without
cavities as per drawing or instruction of the Engineer.

COVERING OF REINFORCEMENT

(@) The reinforcement of footing and other principal structural members in which the concrete
is deposited against the ground shall have not less than 75mm of concrete between it and the ground
contract surface. If concrete surface after removal of the forms are to be exposed to the weather or to

be in contract with the ground the reinforcement shall be protected with not less than 50mm

concrete.

(b) The concrete protective covering for any reinforcement at surface not exposed directly to the
ground or weather shall be not less'than 25mm for slabs and walls and not less than 50mm
for beams and girders.

(c) Column spirals or ties shall be protected everywhere by a covering of concrete cast
monolithically with the core for which the thickness shall be not less than 50mm.

(d) Greater thickness of concrete covering if specified shall be kept as per drawings and
direction of the engineer.

(e) Exposed reinforcing bars intended for binding with future extensions shall be
protected from corrosion by concrete or other adequate covering.

1.16.3 CONSTRUCTION JOINTS

(a)

Chief Engineer P.H. (Urban)

Concrete should be deposited continuously and as rapidly as practicable until the unit of
operation approved by the engineer in charge in completed where construction joints are from
the beams or slabs and not ever the support.

As per drawing or as per engineer approval joints not indicated on the plans shall be so
made and located as not to impair  significantly the strength of the structure. Where a joint

is to be made the surface of the concrete shall be thoroughly cleaned and all Latinate
removed. In additionto the forgoing virtual joints shall be thoroughly seated and slashed
with a coat of neat cement grout inmediately before placing of new concrete.

A delay must occur at least until the concrete in columns or waIIs is no longer plastic before
casting of concrete in beams girders brackets columns capi —and haunches shall

<
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Before new concrete is deposited against the surface of set concrete at construction Joints
the surface of the set concrete shall be thoroughly scrubbed or roughened and cleaned by
means of compressed air and sand or other approved means to such an extent that on
smooth skin of concrete that may be left from the previous concrete is placed. These
scrubbed surfaces shall be thoroughly cleaned, brushed and watered and if so instructed by
the engineer be coated with neat cement grout well brushed into the surface.

1.14 STEEL OF REINFORCEMENT

(a)  The steel for normal reinforced concrete shall be high yield strength deformed round bars
conforming to IS 1786 and IS 1139. Corrosion resistance rod shall be exclusively used in piles
provided in the foundation. Mild steel rod conforming to IS 432 shall be used wherever
required by the engineer. The engineer shall perform tests to be made on samples of steel
reinforcement stored at the site before use. . In the event of any sample not meeting the
requirement of Bureau of Indian standard, the whole consignment of bars from which the
samples were taken will be rejected by the engineer not withstanding any previous
acceptance on the strength of the manufacturers certificate. Any reinforcement rejected by the
engineer shall be removed from the site.

(b) The steel shall be kept clean and shall be free from mill scales, loose dust oil earth or other
harmful materials before being placed in the forms. The steel at site shall be stored under roof
with non-porous enclosure around.

(c) The steel shall only be procured from the authorized outlets of the manufacturer approved by
the engineer.

1.15 BENDING OF REINFORCEMENT

All reinforcement shall be bent cold using bar bending machines and appliance approved
by the Independent Engineer. Unless otherwise specified in the drawings, the bending
dimension tolerances and the dimensions of anchors, hooks binders stirups and the like shall
comply with the IS standards. Only experienced steel benders and fixer shall be employed.
Bending shall be accurately carried out and no steel blocks or wooden wedges will be
permitted for keeping reinforcement in place.

1.16 PLACING OF REINFORCEMENT

The number size from and position of all steel bars shall be in accordance with the drawings
and in the placing and fixing of them the function of each bar is to be kept in mind. The
reinforcement shall be accurately assembled and firmly secured by wire ties made form no.
16 soft annealed wire so that the whole assembly is rigid and will not be misplaced while
concrete is being compacted around it. The ends of the wire ties shall be turned inward away
from and shall not be left projecting beyond the reinforcing bar. The engineer due to valid
reasons may order change in shape size and spacing of bars at Concessionaire’s cost.

(b) The cover of concrete to steel shall be maintained by spacing blocks securely wired to the
bars or by other means approved by the engineer. Spacing blocks for the various cover
dimensions shall be cast from cement mortar made from | part of cement and Il parts of sand.
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If for any reason the form work moved after the concrete has been placed thus disturbing the freshly
placed concrete or if the concrete is found to be defective in alignment, the Concessionaire may be
ordered to take out and replace such concrete without extra payment. All the faces of form work in
contract with concrete shall be smooth and free form surface imperfections.

(b) The formwork shall be constructed with any of the following materials depending of suitability.
Steel shuttering of 14 gauges for RCC works especially in roof/ floor slab and columns.

Watermproof plywood of approved manufacture 18mm thick securely fixed to timber may be
used after approval by the Independent Engineer

(c)  The height of formwork will be as follows
()] Timber formwork should not exceed the height of 1200mm
(i) Steel formwork should not exceed the height of 2150mm

(d) The use of wire passing through the concrete for the pumpose of securing fom will not be
pemnitted.

Bolts may be used but their number shall be kept to the minimum required to secure the formwork
rigidly. The bolts shall not be less than 13mm dia. The hole left by bolts shall be cleaned and filled with
cement mortar containing waterproofing materials of approached quality.

(e) Before concreting all forms shall be cleaned and treated with approved mould oil to prevent
adhesion of the concrete care being exercised to ensure that no oil falls on the set concrete
or reinforcement provision shall be made to allow the form work to be removed without shock
or damage to the concrete its contains or to adjacent work.

() Opening sufficient in size and number to pemit convenient access to clean properly and
inspect the inside of the forms shall provide. All dirt, chips sawdust and other foreign matter
shall be removed from within the form before any concrete is deposited therein. Forms shall
be kept wet for at least 10 minutes before concrete is placed.

(9) Within one week of the acceptance of his tender the Concessionaire shall submit for the
approval of the engineer drawing and descriptions should in the methods he proposes to use
for the creation and support of the form work.

1.12 STRIKING OF FORM WORK

No form work shall be struck without the prior approval of the engineer form work shall be
removed in accordance with a programme agreeably the engineer without such shock or
vibration as would damage the concrete and without interruption to the curing of the concrete.

(a) Concrete exposed by the removal of formwork shall be left untouched till the Engineer inspects
it.

1.13 PREPARATION OF SURFACES TO RECEIVE CONCRETE
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required and directed by the engineer. Concreting between two walls shall be compacted by power driven
vibrators of the immersion type and concrete in slabs with no form work or upper surface shall be
compacted by power driven vibrators of the pan type or by vibrating screeds. The vibrators shall be of
ample power operating at not less than 6000 RPM and of kind approved by the engineer. They shall be
operated by workmen skilled in their use he shall be additional to the laborers employed for placing and
tamping the concrete.

(b) No concerting shall begin until the required number of vibrators are available, all being tested
and found to be in good working condition at the work site.

(c) In general the number of vibrators available for use shall be as follows

On vibrator for each four cubic meter of concrete placed per hour and one stand by vibrator
for each three vibrators in service but in any case at least two vibrators in good working order
shall be present at the forms.

(d) Immersion vibrators shall be inserted and withdrawn slowly at a uniform rate of approximately
10mm per second. Compaction shall be deemed to be completed when cement mortar
appears in a circle round the vibrator. The immersion vibrators shall be inserted at intervals
determined by area of mortar shown after the previous vibrator with a certain allowance made
for over lapping. The immersion vibrators shall not be allowed to come into contract with the
formwork and the reinforcement.

(e) Pan vibrators shall be placed on the surface of the concrete, which shall have previously
been tamped and leveled but left slightly high to allow for settlement during compacting until
cement mortar appears under the pan. The vibrators shall then be lifted and placed on the
adjoined area and the operation shall be repeated until the whole surface has been
compacted. Altematively a vibrating screed spanning the full width of the panel shall be used.

() In all case the placing of concrete shall be sufficiently ahead of the vibrators so that the mass
of concrete beyond the vibrators is sufficient to a stand flooring while vibration is in progress.
On the other hand the concrete shall be fully compacted before initial set is attained.

1.10 CURING

(a) As soon the freshly placed concrete has hardened sufficiently to withstand such treatment
without damage the exposed surfaces shall be completely covered with wet gunny bags or
any other means approved by the engineer and shall be kept thoroughly wet continuously by
generous applications of water every two hours for period of 14 days. Water shall be allowed
to run down between the foms and the formed concrete surfaces. Floor slabs shall have
water impounded on them for period of at least 14 days after placing. Any excess water or
cream that may have come to the surface shall first be removed dry cement or dry mixture of
cement and sand shall not be sprinkled on the surface to absorb such access moisture.

1.11 FORMWORK

All form work shall be erected true to line and level as shall be adequately secured and braced to prevent
deflection or movement during the placing tamping or vibration of the concrete and shall be sufficiently
tight to prevent loss of liquid from the concrete.
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introduction of the materials including water into the mixer. The engineer reserves the right for
the required uniformity of composition and consistency within the batch and from batch to
batch.

(¢) The leading skip the mixer drum its blades and the discharge chute shall be kept clean and
free from hardened mortar or concrete.

1.08 CONVEYING AND PLACING

Before placing concrete the sub grade should be properly prepared and the forms and
reinforcement should be erected. A moist sub grade is especially important to prevent too rapid
extraction of water from the concrete when pavement, floors and similar work are be cast in
hot whether. Where the foundation is rock, all those materials should be removed before the
concrete is placed. When it is necessary to cut rock in foundation, the surfaces in general
should be vertical or horizontal and not sloping.

Where formworks are used they shall be clean, tight, adequately braced and
constructed with materials that will import the desired texture to the finished concrete. Care
should be taken to see that sawdust nails and other debris are removed form the space to
the concerted. Fomms should be moistened or oiled previous to placing to facilitate free
removal. Where they have been exposed to the sun it may be necessary to saturate the wood
thoroughly before concreting.

Reinforcing steel used for concreting should be cleaned and free of loose rust or mill
scales. The concrete shall be placed before the initial set so that it remains workable and
can be compacted satisfactorily. Additional water shall not be added to improve workability
as it disturbs the water cement ratio. Placing of concrete shall be done in a continued
operation till the predetermined position of construction joint is reached.

The maximum thickness of layer shall not be more than 300mm even for wet consistencies.
Horizontal flow concrete shall be avoided as far as possible Each subsequent layer shall be
deposited while the previous layer is soft In sloping member small quantities of concrete shall
be deposited starting from the lower end of the slope.

In case of reinforced concrete work using shutter or formworks, the shutter and forms
must be rendered  watertight and concrete shall not be deposited until the engineer in
charge has inspected reinforcement, forms and their support.

Before depositing fresh concrete over  oragainst hardened concrete of construction
joints the hardened surface shamble roughened and cleared by wire brush orwater jet
with apressure of 0.07kg/cm2 or by sand blasting after the concrete has hardened

sufficiently. The surface shall not be allowed to any between jetting and placing on concrete. A
thin layer of motor of the same pemetration as in the concrete shall be applied just before
placing fresh concrete.

1.09 VIBRATION

The concrete after placing shall be thoroughly compacted as it is placed to secure a dense structure close
bond with reinforcement and smooth surface by robbing, hand tamping_or mechanical vibration as
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strength of the sample shall be crushing strength at failure of the weakest test specimen in the
set.

The cost of supplying moulds all materials and labour for making and crushing the test
cylinders shall be borne by ht Concessionaire.

1.06 UNSATISFACTORY CONCRETE

(A)

If any of the test specimens shows a compressive strength less than that specified the
Independent Engineer shall at his discretion

Order all concerning work to stop.

Order any change in the proportions of the concrete mixes for which the Concessionaire
cannot claims extra rate pending receipt of the 28 days test results.

If any of the specimens tested at 28 days show a compressive strength less than that
specified the engineer might at his discretion order the breaking etc, removal and replacement
of all concrete mixed and placed on the day when the sample at his discretion

(ii) Order such remedial works as he may consider necessary to ensure that the strength is not less

than it would have been had the concrete complied with the specification.

1.07 BATCHING

(a)

(d)

(e)

The Concessionaire shall provide and maintain such means and equipment as are required
to determine and control accurately the relative amount of the various materials including
water cement sand such individual sizes of coarse aggregate entrain the concrete and such
means and the equipment and their operation shall be at all time to be approved by the
Engineer.

All batches of concrete shall be proportioned on the basis of whole bags of cement unless the
cement is batches by weight.

The amount of sand and coarse aggregate entering each batch of concrete shall be
determined by volume.

The amount of water added to each batch of concrete shall be measured by weight and shall
be poured in the concrete mixer machine in method approved by the engineer.

No change in the specified mix will be permitted except with the authority of the Engineer.

1.07.1.1 MIXING

(a)

(b)

All concrete used in the works shall be mixed in mechanical batch mixer /weigh batcher of
approved pattern fitted with power driven loading skip.

Each batch of concrete shall be thoroughly mixed for period of not less than 2 minutes to

produce well-mixed concrete of uniform consistency and appearance. The minimum mixing
period specified is predicated on proper control of the speed of rotation of the mixer and the
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(b) The minimum 28 days and 7 days cube strength shall not be less than that specified
below for different graders of concrete.

Concrete grade 7days strength in MPA 28 days strength in MPA
M-10 7 10
M-15 10 15
M-20 135 20
M 25 17.5 25

1.05.3 CONCRETE CONSISTENCY

(A) The consistency or slumps shall be determined by the method laid down in ISS or in British
standard 1981, — Method of Testing concrete Part-2

(B) The slump of the concrete after it has been deposited but before it is consolidated shall not
exceed 75mm. The Independent Engineer reserves the right to require a lesser slump which can
be properly consolidated.

(C) During the course of the work the test set out below wil be made by the
Concessionaire under the direction of the engineer to whom the Concessionaire shall render
all the necessary assistance for carrying out these tests.

(D) The amount of water to be added to the concrete mix shall be detemined by means of
standard slumps tests which shall be carried out

(i) Daily while concrete is being placed whenever samples for test specimen are taken (part of
sample obtained for making test specimens shall be used last test was made.

(iii) Wherever in the opinion of the engineer the grading the grading or condition of any of the
aggregate has changed since the last test was made.

(iv)  The water cement ratio shall be about 0.45 if need be suitable plasticizer shall be used to
improve workability of the concrete but water cement ratio shall not be increased to
more than 0.45 in order to have improved workability. Use of plasticizer is mandatory in
pile foundation.

1.05.4 AGGREGATE GRADING AND PURITY

(@)  The grading and purity of the fine and coarse aggregate shall be tested in accordance with IS
383Table Ill and IS 383 Table Il respectively on the instruction of the engineer whenever these
materials are delivered to the site or in the opinion of the engineer the grading or conditions of
these materials differ from the originally accepted for use in the work.

(b) Samples do concrete discharged from the mixer shall be taken for the preparation of
concrete test specimens as described in clause 3.112 of this specification at least twice a
week while concretions in progress and in addition whenever the proportions of the mix
are changed or the engineer desires to check the quality of the concrete.

(c)  The Strength of the concrete sample shall be the average crushing strength at failure of the
three specimens test provided that when difference between the strongest and the weakest of
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The fine and coarse aggregate shall be measured loose in measuring box generally made of timber
/ steel. The measuring box shall be such size as to contain the exact amount of sand by weight
required for mixing with one bag of cement (50 KG). Under filled cement bags should not be used
in work.

1.05.1 PROPORTION OF CONCRETE MIXING

(a) Controlled concrete shall only be used in work the proportions in which the various
ingredients shall be used in the concrete mix for different parts of the work shall be
designed in accordance with the strength specified subject to variations ordered by the
engineer which shall be adopted without extra cost should tests show such variation to
be necessary to produce a dense concrete of the specified strength and workability. The
mix proportions shall be determined on the basis of producing concrete having suitable
workability, improve ability, durability and required strength without the use of an excess
amount of cement.

(b) A preliminary laboratory test shall be made from trial mix of every class of concrete to be
used in the works and the 3, 7 and 28 days permanent works.

() The concrete shall make trial mixes in the presence of the engineer or his representative
using the proportion as calculated in accordance with the procedures laid down in DSIR
Road note.4 (second Edison) published by HMSO, York House, Kings way, London WC
or other standard procedures as in accordance with ISS and approved by the Engineer.

(d) Samples of each of these trial mixed will be taken by the Engineer to determine the
compacting factor and the test cube strength at 3. 7 and 28 days after casting.

(e) If the trial mix shall fail to attain the strength and workability required the engineer may
other further trial mixes to be made until an acceptance mix is obtained.

() The minimum cement dosage and mix proportion for different grades of concrete
irrespective of strength explicated shall be as follows:

Minimum Qty. of cement in kg|
Grade of concrete Mix per cum of concrete

iAs per Government of Orisse
M7.5 1:4:8 Mix/As per design mix |Analysis of rate

As per Government of Orissa
M-15 1:2:4 Mix/As per design mix |Analysis of rate
M-20 1:1.5:3 Mix/As per design mix [As per Government of Orissa

IAnalysis of rate

1.05.2 CONCRETE QUALITY AND TESTING

(a) All concrete shall be uniformly dense and sound and shall be free faults, creaks,
voids, honeycombs and other imperfections. All materials used in consecution with
the concrete mix all equipment and methods used in manufacturing transporting
testing placing finishing an curing the concrete and mortar shall be subject to
approval by the Engineer.
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The sand shall be completely free from chloride acidic or any other deleterious constituent.

A sample of the sand to be used in the work shall be submitted to the engineer for the prior
approval in accordance with clause stated above.

Fine aggregate shall be stored at the site in such a manner that it is not
contaminated by coarse aggregate, earth or other foreign materials.

The moisture content of the fine aggregate on the site shall be determined
daily before concrete mixing is commenced. The amount of water to be added
to each batch shall be adjusted on the direction of the engineer to allow for
the moisture content of the fine aggregate. This test shall be repeated whenever
there is reason to believe that the moisture content of the fine aggregate has
changed since the previous test was made.

COARSE AGGREGATE

Coarse aggregate may consist of 20mm down grade-crushed stone chips carefully
and properly graded shown in the table below. All coarse aggregate shall be screened
and washed and shall consist of clear well shaped cubical practices free from splintered
or flaky particles soil organic matter or any detritus materials. A representative shall be
produced for approval and the materials used in the works shall not be inferior to the
approved.

The grading of coarse aggregate shall be within the following limits and also within the
limits of the relative grading in 1S 383, table Il

Normal size| Percentage Passing British standard sieves

aggregate of
76mm (7.61) 33mm 19mm 10mm 5mm
33mm 100 95-100 30-70 10-35 D-5
19mm 100 100 95-100 25-55 0-10

Abrasion loss should not exceed 25% for chips

Coarse aggregate shall be stored at site in such a manner that is not contaminated by fine
aggregate, earth or other foreign materials. Adequate precautions shall be taken to prevent

segregation of the coarse aggregate while it is being transported and stacked.

WATER

All water used in the concrete shall be subject to the engineer's approval shall be reasonably
clear free of soil. acid, salts and organic substances and of required by the engineer shall be tested by
comparison with distiled water comparison shall be made by means of standard cement tests for
soundness time or setting and mortar strength. Any indication of soundness change in time of setting of
plus or minus 30 minutes or more or decrease of more than 10% in strength from results obtained with
mixtures containing distilled water shall be sufficient cause for rejection of the water that is being tested.

1.05 MEASURING AGGREGATE
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(e) Batches of cement shall be used for the work in the order in which they are delivered to the site.

Notwithstanding any previous acceptance any bag of cement containing materials, which has hardened or
otherwise deteriorated shall be rejected for any cause shall be removed from the site immediately.

(9) Cement, which has been stored at site for more than two months from the date of
manufacture, (as printed over the container by manufacturer) shall not be used for
the work and removed from the site immediately.

(h) The Concessionaire shall deliver the samples of cement collected for the work to the
Independent Engineer for his approval after necessary tests in a reputed material
testing laboratory of the state. After getting the approval from the engineer in charge,
the Concessionaire shall use the cement in construction works. In the event of any s
sample being found to be not in accordance with relevant Indian Standard, he whole
consignment from which the samples come shall be rejected and removed from the
site immediately notwithstanding any previous acceptance on the strength of the
manufacturer's certificate.

(i) Use of re-bagged cement will not be allowed.
1.2 FINE AGGREGATE

(a) The fine aggregate shall be sand or any other inert materials having similar
characteristics and shall consist of hard, strong uncoated particles free from injurious
amounts of organic or other deleterious substances. To obtain such an aggregates,
screening or washing or both as may be directed by the Engineer shall be employed
shall be employed. It shall be uniformly graded from fine to coarse with the following
limits as least or specification by the Engineer.

Sieve no. Percentage Passing by Wt.
10mm 100
4.75mm 90-100
2.36mm 85-100
1.18mm 75-100
600 micron 60-79
300 micron 12-40
150 micron 10

(c) Fine aggregate from different sources of supply shall not mixed or stored in the same
pit and not used altemately in the same class of construction without pemmission from
the Engineer.

(d) Fine aggregate shall not contain silt or other fine materials exceeding 5% by volume when
tested according to the standard method shall neither contain organic material in sufficient
quantity to show a darker colour than the standard depth of colour no.3 when tested according
to the method in British standard 812, clause 28: —Organic Impuritiesll. The grading of the fine
aggregate shall be at least within the limits of grading zones Il to Il as defined in IS 383 table IV.
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hauling. Any method of blasting which leads to overshooting shall be discontinued. When blasting is
done with powder, the fuse cut to the required length shall be inserted into the hole and the powder
dropped in. The power shall be gently tamped with copper rods with rounded ends. The explosive
power shall then be covered with tamping material which shall be tamped lightly but firmly.

When blasting is done with dynamite and other high explosives, dynamite cartridges shall be
prepared by inserting the square cut end of a fuse into the detonator and finishing it with nippers at
the open end, the detonator gently pushed into the primer leaving 1/3rd of the copper tube exposed
outside. The paper of the cartridge shall then be closed up and securely bound with wire or twine.
The primer shall be housed into the explosive. Bore holes shall be of such size that the cartridge can
easily go down. The holes shall be cleared of all debris and explosive inserted. The space of about
200 mm above the charge shall then be gently filled with dry clay, pressed home and the rest of the
tamping formed of any convenient material gently packed with a wooden rammer.

At a time not more than 10 such charges will be prepared and fired. The man in charge shall blow a
whistle in a recognized manner for cautioning the people. All the people shall then be required to
move to safe distances. The charges shall be lighted by the man in charge only. The man in charges
shall count the number of explosions. He shall satisfy himself that all the charges have been exploded
before allowing the workmen to go back to the work site.

PLAIN AND REINFORCED CONCRETE

11 CEMENT

(a) Cement used in any concrete work shall be Portland slag cement conforming to IS 455
but having crushing strength of 43 Mpa in cement mortal 1:3 on 28 days strength and
may be measured by weight or in a standard bag to weight 50 Kg. having a volume of
0.04 cum. It shall have the adhesive and cohesive properties necessary strength and
durability. Reference to cement in the following paragraph shall mean Portland slag
cement. In case the engineer or his representative directed use of cement like rapid
hardening Portland cement as per IS 8041-1990 or any other grade of Portland cement
the same shall be used at any stage of the work as directed. Cement of approved (by
Independent Engineer) manufacturer is only to be used in the work.

(b) The cement shall be stored in such a manner as to permit easy access for proper
inspection handling and identification of each shipment and in a suitable water tight and
well-ventilated building that will protect the cement from dampness. It should be kept on
wooden platform of atleast 300mm high.

(c)  Only one brand of cement may be used in the contract except by written permission of the
Independent Engineer. Different types of cement shall be stored separately and shall not
be mixed. Only such cement, manufacturers of which approved by the Independent
Engineer shall be used in the work. Works executed by the cement of unapproved
manufacturers shall not be accepted.

(d) The cement shall be protected from moisture and damage in transit and shall be stored
on the site in a store provided with a wooden floor raised not less than 300mm above
the ground.
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(a) Spoils from the site shall be disposed off within the areas as directed by the
engineer.

(b) Under no circumstances shall the spoils from the site be sold or given away to any
unauthorized party for any consideration.

1.04. EARTH FILING PLINTH

Fill material should be well-graded natural inorganic soil approved by the engineer and meeting the
following requirement.

(a) It shall be free of organic or other weak or compressible materials and be of such nature and
character that it can be compacted to the specified density on a reasonable length of time.

(b) It shall be free of highly plastic clay or all materials subject to decay, decomposition or
dissolution and corrosion efc.

(c) It shall have a maximum dry density of not less than 1590 Kg. Per cubic meters
(d) It should have liguid limit of 35 to 40% and P.I. value of 5to 7

(e) Earth available from trench cutting any also be utilized for filling plinth if it meets the
above requirements.

(f) The work under plinth or any places to make up level with sand having FM not less than 0.8

(g) Earth shall be filled in plinth in 15cm. Layers and in each shall be compacted to the
entire satisfaction of the  engineer byvibration roller/power hammer at optimum moisture
contents. The Concessionaire shall be very careful regarding foundations walls/columns so that no
ham is done during ramming.

(h) All the cut earth shall be stacked at the sides of the building for approval of the engineer and
the filling must be done in presence of the engineer or the authorized representative

(i) Power hammer/vibration roller must be used for compacting the filling materials.

Blasting Operations

The blasting shall be carried out during fixed hours of the day preferably during the mid day lunch
hour or at the close of the work as ordered in writing by the engineer. The hours shall be made known
to the people in the vicinity. All the charges shall be prepared by the man in charge only.

Red danger flags shall be displayed prominently in all directions during the blasting operations. The
flags shall be planted 200 meters away from the blasting site in all directions. People except those
who actually light the fuse, shall be prohibited from entering this area, and the persons including the
workman shall be excluded from the flagged area at least 10 minutes before firing, a warning whistle
being sounded for the purpose.

The charge holes shall be drilled to required depths and in suitable places. Blasting should be as light
as possible consistent with through breakage of the material necessary for economic loading and
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All excavations shall be carried out in regular stages to the levels shown on the drawings, subject
only to such modifications as may be ordered by the engineer as extras or omissions under the
terms and conditions of the contract. In all excavations the last 15 cm, of the depth shall be carried
out and trimmed by manual labour in case the Concessionaire fails to verify the tender drawing
before starting excavation this drawing will be the basis for unit calcutations.

(b)  The length width and depths of all excavations shall be sufficient to provide for the necessary
working space shuttering and any other temporary structures required during construction of all
excavations shall be measured net and neither allowance shall made for the extra space for working
etc. nor for the increase in bulk after excavation.

(¢) Any excavation including excavation in rock made in error below the level shown on the
drawings or below the levels ordered by the engineer will not be paid for and shall be brought back
to the specified levels with mass concrete at the Concessionaire's own expense.

Where indicated the excavation shall be out to slopes the cost of which be included in the rates.

(e) No concrete or screed shall be placed in any excavation without the prior approval of the
Engineer.

(f) Mechanical excavation shall not be carried down to within less than 15 cm. above the required
formation level the last 15cm will be removed by hand. If required by the engineer this 15 cm. shall
not be removed until immediately before concreting takes place.

1.2 REMOVAL OF UNSUITABLE MATERIALS

Where unsuitable materials in encountered at the exposed formation level in excavations or
immediately there under it shall be excavated to such levels as the engineer shall direct. The
resultant excavations shall be back filled with selected materials deposited and compacted in layers
of 15 cm as directed by the engineer. Such excavations shall be measured in accordance with the
relevant item in the bill.

1.3 1.03 TEMPORARY DRAINAGE AND TIMBERING

(@) During the whole time that the excavations are open they shall be kept dry. The Concessionaire
shall construct temporary drains and bunds to prevent the entry of surface water excavate and
maintain all drains bunds and provide and operated all pumps necessary to collect and remove all
water, which enters into the excavations.

(b) The Concessionaires shall be solely responsible for the safety and stability of the excavations. He
shall at his own cost slope the sides of the excavations or provide timber supports built and
secured to the satisfaction of the engineer in order to prevent the occurrence of subsidence or
slips.

(c) The Concessionaire shall at his own cost promptly provide and maintain any temporary drainage
or other protective measures required by the engineer. Compliance with the engineer's instructions
in this respect shall not however relieve him of his sole responsibility for the stability of the
excavations on site.

1.03.1 DISPOSAL OF SOIL
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of the site including rainfall run off from surrounding areas, which drain on to his site.

(b) The Concessionaire shall at his own cost all temporary drains and other works necessary to prevent
erosion of earth works and the discharge of site or debris from the site and shall control the drainage
from the site so that no flooding or other drainage or disturbance is caused in areas surounding the
work.

WORKMEN

The Concessionaire shall be responsible for restricting his workmen to the site of the works and shall
take all necessary precautions to prevent damage arising from nuisances of any kind.

(a) The Concessionaire shall allow for attendance of the Independent Engineer during visits or
inspections of the works shall afford every assistance and facility necessary thereto.

(b) The Concessionaire shall supply all labour and materials required by the engineer and his staff to
carry out their duties of inspection and supervision.

(c) The Concessionaire shall provide all equipment's and instruments necessary to camy out the
work of field test. (d) The Concessionaire shall provide all necessary technicians to carry out the
works in testing the materials and samples

INSPECTION AND APPROVAL BY ENGINEER

The Independent Engineer shall have the right to inspect all materials before being built or placed in the
works and no materials shall be built in and placed without his prior approval. Such approval will not
however relieve the Concessionaire of any of his responsibilities for the sufficiency of the materials or
equipment.

COMPLETION

On completion of the works required under this contract the Concessionaire shall dismantle and remove
all the temporary structures fill and make good all holes and temporary excavations drains and roads
clear away all rubbish and leave the whole of the works in clean and tidy conditions to the satisfaction of
the engineer.

SITE WORK AND EXCAVATIONS

1.1 SITE CLEARANCE

(a) The Concessionaire shall clear the site from grass, bushes, trees and organic soil where
required over the area of the works and deposit as directed. All top soil excavated shall be stockpiled
and then spread as directed on areas to be turned.

(b)  All stumps and roots of the trees on the site shall be grubbed and disposed off by removal
from the site or as otherwise directed by the engineer. The holes made by grubbing shall be filled in
with approved materials and compacted by ramming.

1.01.1 EXCAVATION
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(c) If during excavations the Concessionaire workmen uncover any cable, water or other service
pipes he report the matter to the engineer and all excavation which might endanger the service
concerned shall be stopped until the engineer's instructions are received as to the manner in
which the work shall be continued.

(d) The cost of deviating or realigning these services shall not be bome by the Concessionaire but
he shall provide and maintain at his own cost any temporary works necessary to support or
protect the services affected by his excavations to the satisfaction of the authorities concerned.

(e) The Concessionaire shall attend upon the authorities concerned and afford them all facilities
necessary to enable them to undertake any work required to deviate these services or to prevent
interruption of such services during the progress of the contract.

TEMPORARY BUILDING

(a) The Concessionaire shall construct and maintain temporary buiding to the satisfaction of
the engineer and shall comply with the requirements of the local Authorities. Moreover the building
shall be protected against weather dust insects noise and other nuisance to the satisfaction of the
Engineer.

(b) The building should be 10| brickwork C.l. sheet roofing and protective ceiling made of hardboard
and timber as per approval of the engineer. The floor finish will be a layer brick patent stone and
neat cement finish. Foundation of the building shall be to the approval of the engineer.

(c) The Concessionaire shall keep the site clean and free from rubbish at all times.

WATER SUPPLY

The Concessionaire shall provide at his own cost pumps storage tanks and or everything necessary for
an adequate supply of water from an approved source on the site for concreting and general use.

PERMISSION FROM LOCAL AUTHORITIES

The Concessionaire shall be responsible for obtaining all the necessary pemits from the local
authorities for any of the work to be carried out under this contract. The Concessionaire shall also be
responsible for observing the current immigration regulations and for obtaining work permits for his staff
where required.

ELECTRICITY SUPPLY FOR PLANT AND LIGHTING
(a) The Concessionaire shall assume that no electricity will be available at the site of the work for
operation of plant or for lighting and he shall make all necessary arrangements for the provision

of the power and light requirements at his own cost.

(b) The Concessionaire shall store diesel oil, petrol and other inflammable fuel on site only with
approval of the engineer and shall take additional precautions against fire.

DRAINAGE

(a) The Concessionaire shall make proper provision for the drainage of surface water from the whole
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and articles delivered to the site and used in the contract.

SITEAND LAND FOR USE BY CONCESSIONAIRE

The Concessionaire shall be deemed to have visited the site of the works before tendering and
to have acquainted himself therewith as to the position the nature of the soils and ground water
conditions existing ground levels, access, storage and work areas and any other contingency liable to
effect this tender. No claim for extra payment in this connection will be entertained.

b) The Concessionaire shall ensure that all his plant, materials, temporary storage, office etc. are
within the area allocated to him by the Engineer.

c)If it should be necessary to utilize land outside this area the Concessionaire shall be responsible
for any rent, hire or compensation incurred thereby and shall indemnify the owner against all such
claims.

PUBLIC AND PRIVATE ROADS

(a) The Concessionaire shall provide at his own expense for any temporary access he may require
from the existing road to the work and for the adjacent storage and working areas.

(b) The Concessionaire shall make his own arrangement for the use of private roads or for way
leave across private land and shall indemnify the owner against any claims arising from his use
of these access roads.

(c) The Concessionaire shall ensure that no unnecessary inconvenience is caused to the public or
the users of any roads during the progress of the works.

(d) The Concessionaire shall arrange for the conveyance of material plant etc. so as to cause a
minimum of damage to existing roads. The Concessionaire shall be responsible for any damage
caused by his lorries or workmen to any existing roads culverts etc. from whatsoever original
conditons to the satisfaction of the Engineer or alternatively shall bear the cost such
maintenance and restoration as a deduction from money due or to become due to the
Concessionaire under this contract.

WATCHING AND LIGHTING

The Concessionaire shall provide and maintain all notices, fencing by C.I. sheet or other approved
means watching and lighting necessary to ensure security of the works the materials and tools stored
on site and to protect from injury all persons who have access to the site.

BOUNDARY STONES AND EXISTING UNDERGROUND SERVICES.

(a) The Concessionaire's attention is specially drawn to the following responsibilities.

(b) Before commencing any excavations for the purpose of carrying out work under this agreement, the
Concessionaire shall accompany the Independent Engineer on a site inspection in order to consider
any circumstances which may indicate the presence of boundary stones survey works underground
cables water or other services pipes at or ion the vicinity of such excavations in such manner and
sequence as the Engineer directs.
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GENERAL SPECIFICATION & TECHNICAL SPECIFICATION OF CIVIL WORKS SCOPE OF
WORK

(a) The Concessionaire shall provide at his own risk and cost all labour, materials, tool, plant and
everything else necessary for the construction of work as described above and on drawings in
accordance with the tems of the contract documents comprising the conditions of contract, the
form of tender, acceptance of tender, the specifications, the schedule of items, drawings as per
attached list and other explanatory specifications and drawings which may be issued by the
Engineer from time to time, or drawings supplied by the Concessionaire and approved by the
Engineer.

(b) The Concessionaire shall allow for any of the provisions of the contract documents incurring
additional cost in his rates in the appropriate bills, no claim for extra in this connection will be
entertained.

MATERIALS AND WORKMANSHIP

(a) All materials and workmanship used in this contract shall be new and shall conform to the
requirements of the relevant current Indian and/or British standard where applicable.

The Concessionaire shall appoint assistants at the site who will be technically qualified personnel,
possessing sufficient knowledge to conduct the work satisfactorily and carry out Engineer's
instructions. If any representative is found to be unqualified or fails to carry out work propery or is
insubordinate, the Concessionaire will replace him at the instruction of the Engineer.

(b) The Concessionaire shall at his own cost dismantle, remove and reconstruct part of the work and
remove and replace any materials or plants which fail to comply with the provisions of this
contract and terms of this specification whether explicitly stated or implied.

MECHANICAL PLANT

The type and size of all mechanical plant shall be subject to the approval of the Engineer. If in the
opinion of the engineer any plant is suitable for use on the works the use of such plant shall be
suspended and the plant shall be forthwith removed from the site all at the Concessionaire's cost.

SAMPLES OF MATERIALS

(a) Within seven (7) days of receipt of work order for each location the Concessionaire shall deliver
the following samples to the engineer for his approval after necessary tests in a reputed material
testing laboratory of the state, approved by the engineer. All costs involved in testing of materials
including transportation to and from place of testing is to be bome by the Concessionaire.

(1)50 Kg. Coarse
aggregate

(2)25 Kg. Of fine aggregate

(b) The samples submitted to the engineer for his approval shall be representative of the quality and
type of material which the Concessionaire proposes to use in this work samples approved by the
Engineer will be retained by him and shall be used as standard for com pg[jf-:on of the materials

N
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7) Binding Wire : IS: 280/1978 (galvanized minimum 1mm.)
8) Rain Water Pipe : IS: 2527/1984
9) Construction Joint : IS: 3414/1968
10) Steel Window Frame : IS: 1038/1983
11)  Steel Door Frame : IS: 4351/ 1976
Fiting and fixtures for Conforming to IS: 7452/82 strictly conform to IS
12) joinery work : specification and as per direction of Engineer -in-charge.

BUREAU OF INDIAN STANDARDS (BIS) CODE REFERENCE

1) Concrete shall be with conformity to I1S: 456/2000.

2) Foundation shall be with conformity to IS: 1080/1995.

3) Stone masonry (R.R.) shall be with conformity to IS: 1597/1992 (Part-1)

4) Brick masonry shall be with conformity to IS: 2212/1991.

5) Cement plastering shall be with conformity to IS:; 1661/1972

6) Mortar shall be with conformity to 1S:2250/1981.

7) White washing and color washing shall be with conformity to IS: 6278/1971.
8) Cement Concrete Flooring shall be with conformity to 1S: 2571/1970.

9) Antitermite treatment shall be with conformity to IS: 6313/1981 (Part -1 & I1).
10) Painting to all surface shall be with conformity to 1S: 2395/1994 (Part - | & II).
11) D.P.C. shall be with conformity to 1S:3067/1988.

12)  Tarfelt treatment shall be with conformity to IS: 1346/1991.

13) Mosaic flooring shall be with conformity to 1S:2114/1984.

14) Steel painting shall be with conformity to 1S:1477/1971 (Part - | & 11).

Note: The latest version of the above BIS codes shall be followed.
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alignment and level of the steel work shall be + 3 mm on any part of the structure. The structure shall
not be out of plumb by more than 10 mm. These tolerances shall apply to all parts of the structure.

iv) Painting:
All the steel works shall be painted.
Painting operation and paint schedules shall be as per 1S:1477 (part- 11).

All steel structural other than in chemical house shall receive one coat of red oxide zinc chromate
primer conforming to 1S:2239 after fabrication and one coat of the same primer after erection. Steel
structures in chemical house shall receive acid / alkali resistant epoxy based primer.

Priming coat shall be followed by two coats of painting by approved quality colour shade paints. Steel
structure in chemical house shall be painted with acid/alkali resistant epoxy-based paint.

Before starting actual painting operation, the members to be painted shall be thoroughly cleaned of all
dirt, grease, rust, scales etc.

22. Walkway work:

i) The walkway shall be paved with Chequrred tile and of 1 mtr wide and constructed with the following
specification.

ii) The base shall consist of 150mm thick sand layer & above 100mm thick PCC layer, paved with
Chequrred tile of approved design uniformly jointed by 1:4 mixed cement mortar.

23. Disposal of Surplus Earth & Debris after construction:

The surplus left over earth and debris after completion of erection work and leveling the site shall be
transported and dumped in areas as directed by the Independent Engineer without any extra claim.

TECHNICAL SPECIFICATION OF CIVIL PORTION OF WORK

Materials of following specification are to be used in the work. The Concessionaire are expected to
posses and be well conversant with the following |.S. Standard and Code Practice.

1) Cement : 1S: 269/1989 & 455/1989

2)  Steel : 1.S: 432/1982 (Part-1&2) and 1786/1985
3)  Vibrator : 1.S: 7246/1974

4) Aggregate : 1.S: 383/1970 - IS: 515/1959

Shall be clean, free from injurious amount of oil, salt,
acid, vegetable materials and other substances harmful to
5) Water for mixing & curing : concrete conforming to IS: 456/2000 and IS: 3023/1965

6) Sand/ fine aggregate i IS : 2116/1980

Chief Engineer i’—".;\a. NPT
OlotheE.I.C. P.H.(0), BBSR
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All the embedment and anchorages shail be provided by the Concessionaire and shall be rigidly
fastened. Anchor bolts and other anchorages or inserts shall be set to template and /or firnly secured in
position.

19. Grouting :

Nominal minimum strength of grouting concrete shall be 40 N/mm2 or such other values as may be
shown on the approved drawings. The nominal maximum size of aggregate for grouting concrete shall
be 10 mm.

In case Dry concrete or mortar is used, slump shall not exceed 6 mm. If, Wet expanding concrete or
mortar is used, slump shall be at least 125 mm or more but not exceeding 225 mm. An expanding
grouting admixture shall be of approved type and in accordance with the manufacturer‘s instruction.

20. Doors/Window/Ventilators/Grills:
1. There shall be adequate nos. of doors & windows in all the buildings/structures.

2. All windows shall be with aluminium frame & 5 mm thick reinforced glass panels provided with all
related aluminium hardware fittings. The shutters shall be of sliding type in two folds.

3. All doors except for those specified separately shall be with aluminium frame & 12mm thick pre
laminated plywood panels provided with all related aluminium hardware fittings.

4. The panels of all external doors, toilets, etc. shall be of waterproof pre-laminated plywood shutter of
minimum 12 mm thickness. For chemical house, the panels should be of chemical resistant materials.

21. Steel & Structural Fabrication:
i) Method and Material for construction:

Steel structures shall generally be of welded construction. Structural steel shall conform to 1S:226 or
IS:2062 as required from design considerations. In welded construction plates up-to and including 20
mm thickness and rolled section shall be of grade St.42 conforming to 1S:226. Plates above 20 mm
thickness, where welding is employed shall be of steel grade St.42 conforming to 1S:2062. Electrodes,
bolts, nuts, washers etc. shall conform to relevant Indian Standards. Only tested materials shall be used
and all test certificates are to be submitted by the Concessionaire, unless permission of the Purchaser
is granted for use of untested materials for specifically mentioned structures.

i) Fabrication:

The fabrication of structures shall be carried out as per relevant India Standards and also according to
latest practices. Steel structures shall be fabricated to suit transport requirement and minimum site
work. All steel structural works are shall be subject to inspection by the Independent Engineer before
erection and painting.

All permissible tolerance in workmanship shall be as per 1S:7215.
i) Erection:
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Motor starting:-

The fault level calculation of suggested electrical system has been carried out; the fault level at 132kW
motor terminal is approximately working out to be 5.9 MVA. If we go for a star-delta starter the starting
MVA is working out to be 0.32 and voltage dip at the time of starting is working out to be 9.75% which is
within 15%, hence Star delta starter starting option is considered.

Capacitor Banks and APFCR Panels

For RWPS PMCC panel at Bus number-1 a capacitor bank of 64 KVAR shall be provided and Bus
number-2 a capacitor bank of 64 KVAR shall be provided The capacitor banks shall be provided with
Automatic Power Factor Correction Relay with 16 steps and power factor at bus shall be maintained to a
level of 0.97.

RWPS MCC

RWPS Auxiliary MCC shall be located at raw water pumping station with one incomer and supply power
for dewatering pump, crane, and exhaust loads etc.

8.2.4 Proposed power supply arrangement at Gurujanga pumping station (Khorda)

The power for proposed Pumping station is planned by taking tap-off from nearest existing 11KV overhead
line of CESU (Central electricity supply utility of Orissa). The electrical system of Gurujanga pumping
station shall be as per single line diagram.

Incoming Four pole structure at pumping station:

The 11KV overhead line is terminating to a four pole structure near Gurjanga pumping station with
lightning arrestor, Isolator and C.T- P.T metering set with H.T metering box kept in weather proof
enclosure box kept on suitable support. Outgoing feeder consisting of isolator and Dropout fuse is going to
2 Nos 100KVA 11/0.433KV Transformers

Transformers:

The total working load of Gurjanga pumping station with auxiliary load shall be 98.9 kVA, considering 20%
contingency. It is being suggested to provide two number of transformer of rating 100kVA, 11kV/0.433kV.

Under normal working condition both the main transformers shall be in charged conditions. In case of
failure of any single transformer the other transformer is designed to take pumping load and Auxiliary load.
The transformers will be located near pumping station.

Main LV switchgear:

A Main LV Switchgear panel of 415V is suggested at Gurujanga Pumping station to cater power supply for
motors and auxiliary loads. The incomers of Main switchgear panel are connected to the secondary of the
transformer suitable sized 415V XLPE cable. The outgoings of the main switchgear panel is as follows
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For CWPS Auxiliary Load MCC panel at Bus number-1 a capacitor bank of 72 KVAR shall be provided and
Bus number-2 a capacitor bank of 72 KVAR shall be provided this capacitor bank shall take care of
Auxiliary loads of CWPS and WTP. The capacitor banks shall be provided with Automatic Power Factor
Correction Relay with 16 steps and power factor at bus shall be maintained to a level of 0.97.

8.2.3 Proposed power supply arrangement for Raw water pumping station:

The power source for proposed RWPS is planned by taking tap-off of 33KV overhead line from existing
two pole structures at raw water pumping station.

Incoming four Pole Structure:

The incoming 33kV overhead line is terminated on an outdoor four pole structure consisting of Lightning
arrestor, Isolator and C.T- P.T metering set with H.T metering box kept in weather proof enclosure box
kept on suitable support. The outgoings of this four structure are connecting to 2 Nos 400KVA 33/0.433KV
RWPS transformers.

RWPS Transformer:

The total working load at the water works shall be as follows:

Raw Water Pumping station (Main Pumping Load): 289k VA (Consisting of 132kW motors (2W+18S).
Raw water Pumping station Auxiliary load is working out to be 32kVA.

The total working load of raw water pumping station shall be 384kVA, considering 20% contingency it is
being suggested to provide two numbers of main transformers of rating 400KVA, 33kV/0.433kV at raw
water pumping station. These transformers are provided with 100% redundancy. In case of failure of any
single transformer the other transformer is designed to take main pumping loads of RWPS. The
transformers will be located near raw water pumping station.

RWPS PMCC

A RWPS PMCC Panel is suggested in raw water pumping station to cater power supply for 132kW motors
and auxiliary load. The panel consists of 2nos of 415V, 630A ACB as incomers and Bus coupler of same
rating.

The incomers are connected to the secondary of the RWPS transformer suitable sized 415V XLPE cable.
The outgoing of RWPS PMCC as follows:

> RWPS Auxiliary MCC
> 132KW motor
> LDB

Under nomal condition bus coupler shall be kept in open condition and incomers will be feeding bus
number 1 and 2 separately. In case of a failure of any transformer, corresponding incomer is open and bus
coupler is closed so t\hat total clear water pumping load will be fed by single healthy transformer.
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4) Floor
5) Each lift of the wall
6) Roof slab.

7) Any other portion of the structure as required by the Independent Engineer. In the event of any
deviation from the desired strength, the Concessionaire shall dismantle the defective parts of the
construction and make good the same at his own cost. All the building materials including steel rods
shall be tested in recognized testing laboratory to be selected by Independent Engineer at the cost of
the Concessionaire. Any material found defective/not to specification shall be replaced forth with by the
Concessionaire without any extra financial implication.

15.The steel rod shall be from SAIL/TISCO/ VIJAG. The testing for water tightness of the structures
shall be conducted as per IS: 3370 and the results shall have to satisfy the relevant provisions of the
above code. All reinforcement shall be checked on the basis of approved design and recorded prior to
concreting by the Independent Engineer and the Concessionaire shall countersign this. Entire
concreting work shall be done in the presence of an officer not below the rank of Assistant Engineer,
The Concessionaire shall, therefore, give notice of at least two days to the Independent Engineer so
that the works can be checked by him or his authorised representative.

16. Form Work

i) The form work shall be of steel plates of steel frame, sound and seasoned timber or of any approved
materials, having sufficient strength to hold the concrete and withstand ramming and vibrations. If
timber shuttering is used it shall be constructed in such a way that none of the concrete grout |eaks
away and shall be such as to leave a clean smooth surface not requiring further plastering. The surface
of all forms in contact with concrete shall be clean, rigid, tight and smooth. Before a piece of work on
formwork is concreted, the formwork shall be cleaned of all mortar, shavings, concrete from previous
work and all other dirt. It shall then be covered with thin coat of mould oil approved by the Independent
Engineer.

i) The joints in the form work shall be arranged in a regular pattern.

i) Shuttering shall be provided to concrete faces where the slope exceeds 1: 2%.

iv) The stripping time of all form work shall be in accordance with recommendations contained in 1S:456.
Concrete face work:

* The exposed faces of concrete shall be true to line have smooth surface and without roughness
occurring between successive sections of shuttering. In removal of forms, minor uneven surface defects
shall be picked out to such a depth, refilled and properly replaced with such class concrete as
necessary. All pin holes shall be plugged.

* The surface of non shuttered faces of concrete shall be finished with a wooden flat to give a finish
equal to that of the rubbed down shuttered faces. The top faces of slabs not intended to be surfaced
shall be leveled and floated to a smooth finish.

18. Embedment and Anchorages:

¢
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All External surfaces shall be painted with two coats of Weather proof acrylic emulsion paint of Asian
Paints (Apex) / Shalimar Paints (Xtra) / Berger Paint (Weather Coat) make and of approved colour over a
coat of primer. All internal surfaces of all the buildings/Room shall be given with two coats of distemper
paint over a coat of primer. Ceiling of all round of building shall be painted with two coats of white
distemper over a coat of primer.

5. Flooring:

Level of flooring shall be 0.75m above the virgin soil at respective structures. There shall be sand filling
between the virgin soil & the floor. Different types of floorings to be adopted for different units as has
been discussed under the respective structures in preceding paragraphs. AS flooring(cement concrete
flooring) shall be of 25mm thick of 1:2:4 CC with punning over 100 mm CC 1:3:6 base in case of ground
floors/directly on roof in case of first floor.

6. The Concessionaire shall provide necessary sun shades/Chajja etc. wherever necessary.
7. The Concessionaire shall provide ramp with gentle scope to the buildings wherever required.

8. Plinth protection for a width of 1.00 m around all the buildings shall be provided. It shall be C.C.
checkered tile over 100 mm PCC.

9. All roofs shall be provided with grading plaster of 25 mm thick in 1:4 cement plasters with required
grading for drainage. There shall be drainage pipes of 110 mm PVC pipes with all fixtures and
specials extending up to the surface drain for disposal of rainwater. The number of pipes shall be as
per the roof drainage plan to be approved by the Independent Engineer. A DPC coarse in 1:2:4
concrete shall be provided at plinth level for a thickness of 40mm for all buildings.

10.There shall be parapet walls of 250 mm brick masonry up to 600 mm height above the roof of all
buildings.

11.Expansion joints shall be provided in exposed pipelines as per standard practice & in conformity with
relevant IS Specification.

12.Machine mix shall be used in concrete works of the structures with nominal mix. Vibrator of
appropriate type shall be used for compaction of the concrete.

13.The Concessionaire shall give at his cost concrete cubes to the Independent Engineer made from
samples of fresh concrete taken as per I1S: 1199 cured for 7 days and 28 days for testing by the
Independent Engineer at the cost of the Concessionaire. Besides, the Concessionaire shall also carry
out such tests as required by the Independent Engineer at regular intervals at his own cost.

14. The sample shall be taken from the concrete prepared for use in the following component of the
structure:

1) Foundation.
2) Each lift of supporting structure in case of elevated reservoir

3) Floor beam |

l
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direction of Independent Engineer.

14. Foundation of all structure including supply of materials shall be designed depending on Ground
water table / subsoil condition. In no case the Depth of foundation below virgin soil shall be less
than 1.0 mtr. At respective places.

15.  All equipments, accessories, auxiliaries, piping, electrical instruments, installations, construction,
buildings etc. including all mechanical, electrical & civil engineering works covered under the
scope of work of Concessionaire shall be subject to inspection & testing by the Independent
Engineer for its material, quality, workmanship and the performance. The Concessionaire shall
arrange and carryout all such inspection, testing, trial run etc. and demonstrate in presence of the
Independent Engineer.

16. The cost of such inspection, testing, trial run, demonstration etc. shall be borne by the
Concessionaire. All responsibility of such inspection, testing, trial run, demonstration etc. and any
damagel/loss that may cause directly or indirectly shall exclusively rest with the Concessionaire.

17. Such inspection, testing, trial run, demonstration etc. shall, however, not relieve the
Concessionaire of their liability for replacing / rectifying any defects, which may subsequently
appear or be detected during erection and guarantee period.

18. All equipments, sub-assembly and components, auxiliaries and accessories shall be tested at
manufacturer's cost in accordance with relevant Indian Standards/International Standards. The
Concessionaire shall fumish all test certificates etc. related to the quality of all the materiais to the
Independent Engineer along with the delivery of the materials at site without

19.  Which no payment shall be released. However, such test certificates, quality assurance certificate
shall not relieve the Concessionaire of it's obligation to replace forth with any instrument/materials
found defective during tests at works / trial running period/guarantee period.

20. Testing for performance of equipments shall be carried out and be checked with the approved
parameters and performance characteristic curves for the purpose of acceptance.

Building Work:

1. Brick work:

Bricks should conform to IS 1077. First class KB Bricks in cement mortar (1:6) in foundation and plinth.
All non-load bearing outer walls shall be minimum 250 mm thick & inside partition walls shall be minimum

125 mm thick. First class KB bricks in cement mortar (1:6) in superstructure. The thickness of plaster
shall not be more than 12 mm size for outside face & 16 mm in the inside face.

2. Plastering:

All brick works with 12 mm / 16 mm thick cement mortar in 1:6 & all RCC exposed surfaces & roof
ceilings except for the Water retaining structures shall be with 12mm thick cement mortar in 1:4 unless
specifically mentioned.

3.PCC:
Minimum 100mm thick M-10 under RCC foundation and flooring.
A
4. Painting / Colouring over Plastering: (\
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ANNEX-I OF SCHEDULE-C: STANDARDS AND SPECIFICATIONS

Intake Specification

S No ltem Description Specification

1 Filling Plumb Concrete M-15 (1:2:4) using 20mm downgraded metal

2 PCC M-10 (1:3:6) using 40mm downgraded metal

3 RCC M-25 design mix _

4 Brick Work 1:6 mortar jointing using 75 Kg/cm™ strength KB brick

5 Plastering - External 1:6 mortar of 12 mm thick

6 Plastering — Intemal 1:6 mortar of 16 mm thk.e

7 Painting — External 2 coat of weather coat over a coat of primer

8 Painting — Internal 2 coats of distemper over a coat of primer

9 Flooring — Platform 2.5 cm AS flooring (1:2:4) using 12mm metal

10 Flooring Toilet Glazed tiles of approved shade )

1 Rain water pipe 75 mm dia PVC pipe having 4 Kg/lcm”
Aluminium OEL anodised frame with 6mm tinted glass and

12 Doors & Windows 12mm pre laminated board

13 Hand Railings 50mm dia posts and 32mm hand tailing of 2 mm thk.
SS 304 pipe

14 Chequered plate cover 6mm thk. Chequered plate

15 Rungs 500 mm x 300mm of C.I. make

16 Screed Concrete 40 mm thick with 1:2:4 using 12 mm metal

General Specification:
1. Cement shall not be less than O.P.C.-43 grade of reputed manufactures confirming to relevant IS.

2. Reinforcement to confirm Fe-415 and IS specification (SAIL/TATANizag).

3. As & when required, the steel/cement & other building materials will be tested by Independent
Engineer at the cost of Concessionaire to ensure proper quality as per IS specification.

4. Testing of water tightness shall be conducted as per relevant IS Codes.

5. Machine mix shall be used in concrete work for all structure. Design mix of concrete will be
preferred. Vibrator of appropriate type shall be used for compaction of concrete.

6. All the structures are to be designed as permanent type and shall have aesthetic elevation.

7. Form work shall be of steel plates and frame, sound seasoned timber or any approved materials
as decided by Independent Engineer to be used for the centring and shuttering of the structures.

8. Painting of all steel / MS structure to be done as per approved quality of enamel paint over a coat
of primer.

9. All electrical work / earthings including wiring of pump house, filter house, chemical house,
chlorine chamber with store, office building & laboratory etc., to be done as per relevant IS
specification and Indian Electrical Rules. Single phase wiring shall be done for lighting purpose &
three phase wiring shall be done for running pump motors, W.T.P. & wherever necessary.

10.  All the valves are to conform to relevant IS specification and of reputed make.

11.  The surplus earth and debris should be lifted after completion of work and proper levelling of site
as directed by Independent Engineer without any extra claim.

12.  Pumps and motors to be of reputed and approved make.

13. Al the work including supply of materials to be executed as per r
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SCHEDULE - C: SPECIFICATIONS AND STANDARDS
(See Clause 2)

The Concessionaire shall comply with the Specifications and Standards as set forth in Annex-l and Annex-
Il of this Schedule-C for construction of the Project Water Supply System.

\

Chief Engineer F.n. {Urban)
Olothe E.I.C. P.H.(0), BBSR
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Distribution to high m3/hr, 25m
elevation zone (2W), 310
m3/hr, 25m

(1W+18)

21 BPS (1 No.) for Kaju plantation 17 24 1.75MLD: 75

Distribution to high m3/hr, 33m
elevation zone (2W), 150
m3/hr, 33m

(1W+18)

-

.

Chief Enginear .M. (Urban)

Clothe E.I.C. P.H.{0), £

%
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adjoining areas in PPP mode

CM linings &
30 mm
Guniting 12 km
(250-800mm,
DI)
8 Flow Meters Intake, CWPS, 8 nos - -
MBR, inlet,
MBR Outlet,
IIT Tapping,
NISER
Tapping,
Khorda & Jatni
Tapping
Khorda Distribution System
9 UGR (1 No.) Jamadei 14 1.75 ML -
10 GSR (1 No.) Gurujang 1.1 1.25 ML -
11 UGR (1 No.) PHED Stores 1.2 1.25 ML -
12 BPS (1 No.) for Jemadei 2.21 3+6.9 MLD 2.21 MLD: 100
Distribution & m3/hr, 23m
Transmission to PHED 5 Common (2W), 200
Stores pumping m3/hr, 23m
station (TW+18)
5MLD: 270
m3/hr, 25m
(1W+18)
e BPS (1 No.) for Gurujang 26 3.6 MLD 2.6 MLD: 115
Distribution m3/hr, 23m
(2W), 225
m3/hr, 23m
(1W+18)
14 BPS (1 No.) for PHED Stores 5 - 5 MLD: 220
Distribution m3/hr, 25m
(2W), 435
m3/hr, 27m
(1W+18)
Jatni Distribution System
15 GSR (1 No.) Bachchra 212 2.25 ML -
Mundia
16 Sump (1 No.) PHED - 0.25 ML -
17 GSR (1 No.) PHED 0.28 0.75 ML -
18 GSR (1 No.) Kaiju plantation 0.73 1ML -
19 BPS (1 No.) for PHED 4.8 6.9 MLD 4.8 MLD: 225
Transmission to PHED m3/hr, 44m
GSR (1W+18)
20 BPS (1 No.) for PHED 3.5 4.8 3.47 MLD: 155

|

Chief Engineer P.k. {Urban)
Olothe E.I.C. P.H.(O), EBSR
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Concession Agreement: Bulk Water Supply Project for IT Bhubaneswar, NISER, INFOCITY-Il and
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ii) IT Tapping

Cumulative flow readings will be available on the flowmeter readout unit. 230 Volts A.C. power supply
alongwith UPS needs to be provided for continuous operation of the flowmeters. The flowmeter readout
unit and the UPS need to be enclosed in a sheet metal cubicle which will be installed adjacent to the
flowmeter. The enclosure needs to be well protected, since it will be installed in public area and will be
prone to tampering. Pressure gauges will be provided in the cubicles. The tapping points will be provided
at the same locations as the flowmeters and will be connected to the pressure gauges using piping.

The list of major components and required capacity for intermediate phase 2026 is provided in the table
below:

. Capacity (MLD) Proposed Works
S No. Component Location 2026 Civil ] Mechanical
Intake & Pump House
1 Intake & RWPS Munduli 52 70 MLD 52 MLD: 1380
m3/hr, 27 m
(2W+13)
Raw Water Transmission Main
2 RWTM Munduli 52 70 MLD -
(1000mm MS
Pipe, 1km,
7mm shell tk,
10 internal CM
linings & 30
mm Guniting
Water Treatment Plant & Pumping Station
3 WTP Munduli 52 52 MLD 52
4 CWPS Munduli 48 66 MLD 50 MLD: 1350
m3/hr, 59m
(2W+18)
Clear Water Pumping Main
5 Clear Water Pumping Munduli to 48 66 MLD (22.5 -
Main Medhasala km, 1000mm,
MS, 7mm shell
tk, 10 internal
CM linings &
30 mm
Guniting
6 MBR Medhasala 8 11 ML -
7 Gravity Transmission Medhasala to 48 66 MLD -
Main tappings 18.8km (900-
1200mm, MS),
Shell tk-8-6

mm, 10 internal

s
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Pre chlorination is proposed to be carried out in the WTP inlet. Post chlorination will be carried out in the
filtered water conduit. Chlorination using vacuum chlerinators shall be provided.

9.4 INSTRUMENTATION AND CONTROLS AT CLEAR WATER PUMPING STATION

For the clear water pumping station, the following measuring instruments are proposed.

Water level in sump

Flow in pumping station discharge line

Pressure transmitter on pumping station discharge line
Pressure gauges on pump suction and discharge
Pressure switches for pump discharge

vVVYVY

The readings will be available on digital indicators on the local control panel.

An alams annunciator will be installed for cautioning the operator for failure of an operating pump or for
low or high level in the sump. The pump will automatically stop when the water level is too low or the pump
discharge pressure is abnormally low / high.

9.5 INSTRUMENTATION AT MASTER BALANCING RESERVOIR (MBR)

It is proposed to provide the following instruments for MBR — .

> Water level monitoring using level meter

| Flowmeter at inlet of MBR

> Flowmeter on outlet of MBR

> Level switches for generating alamms for low and high levels.

The digital indicating instruments for the above will be provided on the local control panel of MBR.
9.6 INSTRUMENTATION AND CONTROLS AT PUMPING STATIONS IN DISTRIBUTION SYSTEM
The following pumping stations in the distribution system will be included for monitoring purpose

a) UGR and Pumping station at Jemadai

b) UGR and Pumping station at PHED, Khorda (existing)
¢) UGR and Pumping station at Kaju Plantation

d) Pumping station at PHED, Jatni

The following instruments will be included at each of the above UGRs & pumping stations—

i) Water Level in UGR using level meter
i) Pressure measurement in the pumping station discharge line

9.7 FLOW METERS AT TAPPING POINTS
Electromagnetic flowmeters will be provided at the following tapping points —

i) NISER

eer P.H. (Uibai)

Chief Engin o H.(0), BBSR

Olothe EL.C-
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Cascade type Aerators
Coagulation and Flocculation
Flash Mixers

Clariflocculator

Gravity Filtration

Pre and post Chlorination

VVVVYYVYY

The data from the equipment panels will be connected to local control room for monitoring. A live user
friendly mimic will be installed in the control room to monitor the operations of various equipment of WTP.

9.3.1 Cascade type Aerators and Inlet Channel
The proposed aeration system being Cascade type of Aerator, no mechanical equipment is envisaged.

The raw water inlet from cascade aerator will be through Parshall flume with a flowmeter. Also turbidity
measuring instrument will be provided at the inlet channel. The flow and turbidity readings will be available
on the central control panel of WTP. These readings will be useful for deciding dosing flow rates for
coagulation and flocculation.

9.3.2 Coagulation and Flocculation

The coagulation and flocculation is proposed to be carried out with Alum, Lime and Polyelectrolyte as a
coagulant. Rotameters will be installed for measuring the dosing flow rates for local indication. Level
switches will be provided for the feeding tanks of the Alum, Lime and Polyelectrolyte. Alarm will be
generated when the level in the feeding tanks becomes low.

9.3.3 Clariflocculator

It is proposed to have Two (2) nos centrally driven type clariflocculators. A local control panel wil be
provided near each clariflocculator. The signals for status of motors which will be available in the local
panels will be connected to the central control panel of the WTP.

9.3.4 Gravity Filtration

The clarified water from clariflocculators will be filtered in the filtration plant which will contain six (6)
declining rate filters. Each filter has an inlet isolation gate and outlet sluice valve. The inlet gate and outlet
valve will be provided with electrical actuators.

It is proposed to provide a differential pressure (D.P.) switch across the filter for generating alarm when the
filter is clogged and is due for backwash. A control console will be provided near each filter bed. The
operations of filters - viz. taking filter into operation, starting of backwash, stopping a filter etc. will be
carried out by the operator from the control console. Provision will be made in the control console for
automation for sequence of backwash operations. The signals regarding the status of filters will be
connected to the central control panel of WTP.

9.3.5 Pre and post Chlorination
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9.1 INSTRUMENTATION SYSTEM

Measuring instruments are proposed to be installed at the water works viz. intake pumping station, Water
Treatment Plant and Distribution Pumping stations for monitoring the operations.

The instruments proposed to be installed include measuring instruments for level of reservoirs, flowmeters
for measuring flow in the pumping station discharge and pressures instruments for the pipelines. The
instruments will be electronic and will generate electrical signals which will be connected to local
instrument panels for monitoring. The readings generated by the measuring instruments installed on the
reservoirs / pipelines will be centrally available on the instrument control panel for the plant operators.
Alarms will be generated for abnormal conditions which may arise in the operation of water works
equipment.

9.1.1 Local Control Panels
Local Control Panels are proposed at the following locations in the comprehensive water supply system:

a) Intake Pumping Station

b) Water Treatment Plant & Clear water pumping station
c) Master Balancing Reservoir at Mendasala

d) UGR at Jemadai

e) UGR and Pumping station at PHED, Khorda (existing)
f) UGR and Pumping station at Kaju Plantation

g) UGR and Pumping station at PHED, Jatni

The local control panels will contain display instruments for level, pressure and flow. At the WTP, the local
control panel will contain display instruments for water quality monitoring. An alarm annunciator will be
installed in the local control panel for cautioning the operator for any abnormal situation.

9.2 INSTRUMENTATION AT INTAKE PUMPING STATION
For the intake pumping station at Mundali Barrage, the following measuring instruments are proposed —

Water level in sump

Level switch in intake sump for generating alam / trip signals
Pressure gauges on pump suction and discharge

Flow in pumping station discharge line

Pressure Transmitter in pumping station discharge line
Pressure switches on pump discharge to generate alarms

An alarms annunciator will be installed for cautioning the operator for failure of an operating pump or for
low level at intake.

9.3 INSTRUMENTATION AT WATER TREATMENT PLANT

Equipment control panels are proposed for each of the following equipment / subsystems in the water
treatment plant -

,«I»L@% Engh‘\eef
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9.0 INSTRUMENTATION WORKS

Concession Agreement: Bulk Water Supply Project for |IT Bhubaneswar, NISER, INFOCITY-Il and
adjoining areas in PPP mode

All power cables shall be sized based on continuous current capacity, permissible voltage drop and short
circuit current rating. The voltage drop will be limited to 2.5 % at rated equipment current rating. The other
rating factors for variation in ground temperature, variation in ambient air temperature, grouping of cables,
depth of laying, etc. shall also be considered for cable sizing.

All LV power cables up to 6 sq mm shall have stranded copper conductors and above that, it shall be
stranded aluminium conductor. Power cables shall be XLPE / PVC insulated, extruded inner and outer
sheaths and galvanized flat/wire amouring.

The main L.V cable from transformer secondary to the incomer of main L.V switchboard which is laid
directly in ground shall be XLPE insulated.

The outgoing cables from main L.V switchboards and Sub distribution boards which are laid on cable trays
and trenches shall be PVC insulated.

Control cables will be with stranded copper conductor, PVC insulation, extruded inner and outer sheaths
and galvanised flat/wire armouring

The illumination levels for various areas shall be considered as follows:

Area lNumination level (Lux)
Pump House 200

Office Room 300
Switchboard Room 200

Cable Galleries 150

All other indoor areas 150

Outdoor plant area and Road 10-20

The earthing shall be carried out as per IS: 3043. The material of earthing conductor will be Gl. The values
of fault level for designing the electrical system shall be based on transformer capacity, its impedance and
system fault level. Fault clearing time for sizing of earth conductor will be taken as one second.

While sizing the buried earth conductor, a corrosion allowance of at least 20 % shall be taken. Plant
earthing system shall be designed such that the overall earthing grid resistance is maximum one ohm.

Main earthing conductors outside and inside the building shall be ptanned in such a manner that various
equipment are connected to earthing system by two connections in a reliable manner.

RCCBs shall be provided at the incomer of Lighting panels.

Compliance to Standards:

The electrical safety and clearances wil be maintained as per Indian Electricity Rules and CBIP
guidelines. The equipment selection and electrical installation will generally conform to the latest edition of
Indian Standards (IS) and the International Electro-technical Commission (IEC).

Chief ! L {Urban}
C/uthie ..., .1.(0), BBSR

[




Concession Agreement: Bulk Water Supply Project for IIT Bhubaneswar, NISER, INFOCITY-Il and
adjoining areas in PPP mode

c) LV Incomer

i) Ammeters with ammeter selector switch

i) Voltmeter with voltmeter selector switch

i) kW meter

iv) Power factor meter

v) Kilowatthour meter

vi) Frequency meter

LV Outgoing Feeders: Ammeter with ammeter selector switch
Indication:

a) 33kV Incomer feeders: Circuit breaker ON, OFF & TRIP, spring charged, control supply healthy and trip
circuit healthy.

b) 3.3 kV Incomer, Buscoupler and Transformer feeders: Circuit breaker ON, OFF & TRIP, spring charged,
control supply healthy and trip circuit healthy.

¢) 3.3 kV Motor Feeders: Motor ON, OFF & Trip indication (Red, green & Amber), control supply healthy
and trip circuit healthy.

d) LV Incomer: Mains ON (red, yellow & blue)
e) LV Motor Feeders: Motor ON, OFF & Trip indication (Red, green & Amber)

The capacity of the transformers shall be decided based on 100 % standby (redundancy) i.e. in the event
of outage of any one of the transformer, other transformer can supply the complete load. Here since the
main motors are H.T and auxiliary motors L.T separate transformers are provided for H.T and L.T.

L.T motor up to and equal 5.5kW shall be provided with DOL starters, motor ratings above 5.5kW up to or
equal to 250kW shall be provided with Star delta starters and all motor above 250kW shall be provided
with Reactance soft starters.

If a motor rating goes beyond 250kW then H.T motors shall be used with voltage supply 3.3kV. The
method of starting shall be either DOL or Reactance soft starter such that voltages dip during shall be
within 15%.

The main LV switchboard is proposed with 'Fom-4' enclosure as per the Indian Standards. All indoor
boards/panels and motors are proposed with a degree of protection of IP 54, while all outdoor equipment
will be with a degree of protection of IP55. Necessary metering, protections and indications will be
provided on the LV switchboard.

m\ *
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i) Breaker controlled with electronic comprehensive motor protection relay consisting of following
protection thermal overload, locked rotor, short circuit, negative sequence and earth fault.

Auxillary Transformer Feeders

i) IDMT over current, Instantaneous over current and Instantaneous earth fault protection
i) Transformer auxiliary protection (e.g. WTI, OTI, Bucholz, etc.)

¢) LV switchboard

i) The ACB feeders shall be provided with electronic releases for IDMT Short circuit, over current and earth
fault.

ii) The ACB bus coupler feeders shall be provided with electronic releases for IDMT short circuit and over
current.

i) The MCCB feeders shall be provided with Thermo magnetic releases for IDMT Short circuit, over
current and earth fault.

d) LV Motors

i) For motor ratings less than or equal to 132kW shall be provided with overload protection by thermal
(bimetal) relays in all the three phases to trip with single phase preventer (SPP)

ii) For motor ratings above 132kW shall be provided electronic comprehensive motor protection relay
consisting of following protection thermal overload, locked rotor, short circuit, negative sequence and earth
fault.

Metering :
The following metering shall be provided.

a) 33 kV/3.3 kV Incomer

i) Ammeters with ammeter selector switch
ii) Voltmeter with voltmeter selector switch
i) kKW meter

iv) Power factor meter

v) Kilowatthour meter

vi) Frequency meter

b) 33 kV/3.3 kV Outgoing Feeders: Ammeters with ammeter selector switch

“
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i) Main motor : 0.9
ii) Auxiliary load, gate valve motors, etc. : 0.9
iii) Lighting load : 1.0

b) Diversity Factor

i) Main motor : 1.0
li) Auxiliary load, gate valve motors, etc. : 1.5
iii) Lighting load : 1.5

c) Power factor of MV/LV Motors shall be as per manufacturer’s catalogue
d) Efficiency of MV/LV Motors shall be as per manufacturer’s catalogue

Energy efficient, high performance motors are proposed for main pump motors for optimum utilization of
energy.

Protections:

The following protections are proposed for switchboard, motors and other plant feeders.
a) 33kV Switchgear

Main Transformer Feeders

i} IDMT over current, Instantaneous over current and Instantaneous earth fault protection
ii) Transformer differential Protection only for ratings above 5 MVA.

iii) Restricted Earth Fault Protection with inter trip

iv) Transformer auxiliary protection (e.g. WTI, OTI, Bucholz, efc.)

Incomer and Outgoing Feeders

v) IDMT over current, Instantaneous over current and Instantaneous earth fault protection
b) 3.3kv MCC

Incomer Feeders

i) IDMT over current, Instantaneous over current and Instantaneous earth fault protection

Main Motor Feeders
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> Exhaust fan
> Lighting (indoor and outdoor)

Capacitor Banks and APFCR Panels

For main LV switchgear panel (Transmission) capacitor bank of 20 KVAR shall be provided to each bus.
This capacitor bank should be with Automatic Power Factor Correction Relay with 16 steps and power
factor at bus shall be maintained to a level of 0.98.

For Main LV switchgear panel (distribution) capacitor bank of 27 KVAR shall be provided to each bus. This
capacitor bank should be with Automatic Power Factor Correction Relay with 16 steps and power factor at
bus shall be maintained to a level of 0.98.

8.2.9 Cables and cables carrier system

XLPE insulated aluminum armored cable shall be provided for all 33kV loads,3.3kV loads, incomer of
PMCC from secondary of transformer and outgoings from PMCC to CWPS & RWPS Auxiliary MCC and

other loads.

PVC insulated aluminum armored cable shall be provided from WTP and chemical house MCC to various
small loads at downstream. Copper cables shall be used for all cables sizes up to and including 6 sq mm.

Built up trench shall be provided for laying of cables at Substation rooms, at clear water pumping station
and pumping stations. The cables shall be laid on cable trays of ladder type or perforated type supported
on MS angles. Cables shall be laid directly buried in ground for cables going from CWPS Auxiliary MCC
room at CWPS to various load centers such as chemical house, feeder pillar, machine room, Internal
Road lighting etc. Hume Pipes of required size shall be provided for road crossings.

8.2.10 Battery and battery charger with D.C distribution board

Closing Coils, Tripping Coils, Annunciation Windows, Indicating Lamps, Auxiliary relays of 3.3kV MCC and
33kV switchgear shall be operated on 110V DC supply. Battery with Battery charger and D.C distribution
Board shall be provided at Substation room at Clear water Pumping station.

8.2.11. Lighting system

Lighting distribution boards are provided at Clear Water Pumping station, raw water pumping station and
control room at WTP with 63A MCB incomer and 10A single phase MCB outgoings. At the incomer of
lighting panel shall be provided 30mA RCCB

8.3 GENERAL DESIGN CRITERIA

All electrical equipment will be rated for 45°C designed ambient temperature. The installation will generally
conform to Indian Standards / IEC.

The following assumptions shall be made to arrive atthe load

a) Load Factbr S rv\
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The 11KV overhead line is terminating to a four pole structure near PHED Transmission pumping station
with lightning arrestor, Isolator and C.T- P.T metering set with H.T metering box kept in weather proof
enclosure box kept on suitable support. Outgoing feeder consisting of isolator and Dropout fuse is going to
2 Nos 100KVA 11/0.433KV Transformers.

Further from four pole structure internal 11KV overhead line is terminating to a four pole structure near
PHED Distribution pumping station with lightning arrestor, Isolator and C.T- P.T metering set with H.T
metering box kept in weather proof enclosure box kept on suitable support. Outgoing feeders consisting of
isolator and Dropout fuse is going to 2 Nos 160KVA 11/0.433KV Transformers.

Transformers:

Pumping load and auxiliary loads at PHED transmission and distribution are supplied by 4 No’s
transformer. The rating of the transformers as below

> 100KVA 11/0.433KV for PHED transmission pumping station — 2 Nos
> 160KVA 11/0.433KV for PHED distribution pumping station — 2 Nos

The total working load of Transmission pumping station with auxiliary load shall be 90 kVA, considering
20% contingency. It is being suggested to provide two number of transformer of rating 100kVA,
11kV/0.433kV.

The total working load of distribution pumping station with auxiliary load shall be 126 kVA, considering
20% contingency. It is being suggested to provide two number of transformer of rating 160kVA,
11kV/0.433kV.

Under nomal working condition both the transformers shall be in charged conditions. In case of failure of
any single transformer the other transformer is designed to take pumping load and Auxiliary load. The
transformers will be located near respective pumping station.

Main LV switchgear (Transmission & Distribution):

A Main LV switchgear panel of 415V is suggested at Transmission and distribution Pumping station to
cater power supply for motors and auxiliary loads. The incomer of Main LV switchgear panel is connected
to the secondary of the transformer suitable sized 415V XLPE cable.

The outgoings of the Main LV switchgear panel (Transmission) is as follows

> 45KW Motor

> Crane

> Exhaust fan

> Lighting (indoor and outdoor)

The outgoings of the Main LV switchgear panel (distribution) is as follows

> 37KW Motor
| 2 18.5KW Motor

v
» Crane /5, ({ '
. :T. ( . ’\
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8.2.7 Proposed power supply arrangement at Kaju Plantation pumping station( Jatni)

The power for proposed Pumping station is planned by taking tap-off from nearest existing 11KV overhead
line of CESU (Central electricity supply utility of Orissa). The electrical system of Kaju Plantation pumping
station shall be as per single line diagram.

Incoming Four pole structure at pumping station:

The 11KV overhead line is terminating to a four pole structure near Gurjanga pumping station with
lightning arrestor, Isolator and C.T- P.T metering set with H.T metering box kept in weather proof
enclosure box kept on suitable support. Outgoing feeder consisting of isolator and Dropout fuse is going to
2 Nos 100KVA 11/0.433KV Transformers Transformers:

The total working load of Kaju Plantation pumping station with auxliary load shall be 85 kVA, considering
20% contingency. It is being suggested to provide two number of transformer of rating 100kVA,
11kV/0.433kV. Under nomal working condition both the main transformers shall be in charged conditions.
In case of failure of any single transformer the other transformer is designed to take pumping load and
Auxiliary load. The transformers will be located near pumping station.

Main LV switchgear:

A Main LV Switchgear panel of 415V is suggested at Kaju Plantation pumping station to cater power
supply for motors and auxiliary loads. The incomer of Main LV Switchgear panel is connected to the
secondary of the main transformer suitable sized 415V XLPE cable.

The outgoings of the Main LV Switchgear panel is as follows

22KW Motor

11KW Motor

Chain pully

Exhaust fan

Lighting (indoor and outdoor)

vyvVvyvyYy

Capacitor Banks and APFCR Panels

For Main LV Switchgear panel capacitor bank of 20 KVAR shall be provided to each bus. This capacitor
bank should be with Automatic Power Factor Correction Relay with 16 steps and power factor at bus shall
be maintained to a level of 0.98.

8.2.8 Proposed power supply arrangement at PHED transmission and distribution Pumping station
(Jatni)

The power for proposed Pumping station is planned by taking tap-off from nearest existing 11KV overhead
line of CESU (Central electricity supply utility of Orissa). Further it will connect to PHED Distribution
Pumping station. The electrical system of PHED transmission and distribution pumping station shall be as
per single line diagram.

Incoming Four pole structure at Transmission and distribution pumping station:
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For Main LV Switchgear panel capacitor bank of 53 KVAR shall be provided to each bus. This capacitor
bank should be with Automatic Power Factor Correction Relay with 16 steps and power factor at bus shall
be maintained to a level of 0.98.

8.2.6 Proposed power supply arrangement at Jemadei pumping station ( Khorda)

The power for proposed Pumping station is planned by taking tap-off from nearest existing 11KV overhead
line of CESU (Central electricity supply utility of Orissa).

The electrical system of Jemadei pumping station shall be as per single line diagram.
Incoming Four pole structure at pumping station:

The 11KV overhead line is terminating to a four pole structure near Gurjanga pumping station with
lightning arrestor, Isolator and C.T- P.T metering set with H.T metering box kept in weather proof
enclosure box kept on suitable support. Outgoing feeder consisting of isolator and Dropout fuse is going to
2 Nos 160KVA 11/0.433KV Transformers

Transformers:

The total working load of Jemadei pumping station with auxiliary load shall be 135 kVA, considering 20%
contingency. It is being suggested to provide two number of transformer of rating 160kVA, 11kV/0.433kV.

Under normal working condition both the main transformers shall be in charged conditions. In case of
failure of any single transformer the other transformer is designed to take pumping load and Auxiliary load.
The transformers will be located near pumping station.

Main LV switchgear:

A Main LV Switchgear panel of 415V is suggested at Pumping station to cater power supply for motors
and auxliary loads. The incomer of Main LV Switchgear panel is connected to the secondary of the main
transformer suitable sized 415V XLPE cable.

The outgoings of the Main LV Switchgear panel is as follows

30KW Motor

18.5KW Motor

9.3KW Motor

Crane

Exhaust fan

Lighting (indoor and outdoor)

VVVVYYVYY

Capacitor Banks and APFCR Panels

For Main LV Switchgear panel capacitor bank of 31 KVAR shall be provided to each bus. This capacitor
bank should be with Automatic Power Factor Correction Relay with 16 steps and power factor at bus shall
be maintained to a level of 0.98.

-
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11KW Motor

Crane

Exhaust fan

Lighting (indoor and outdoor)

vVvVyvyYy

Capacitor Banks and APFCR Panels

For pump house panel capacitor bank of 24 KVAR shall be provided to each bus. This capacitor bank
should be with Automatic Power Factor Correction Relay with 16 steps and power factor at bus shall be
maintained to a level of 0.98.

8.2.5 Proposed power supply arrangement at PHED pumping station (Khorda)

The power for proposed Pumping station is planned by taking tap-off from nearest existing 11KV overhead
line of CESU (Central electricity supply utility of Orissa). The electrical system of PHED pumping station
shall be as per single line diagram.

Incoming Four pole structure at pumping station:

The 11KV overhead line is terminating to a four pole structure near Gurjanga pumping station with
lightning arrestor, Isolator and C.T- P.T metering set with H.T metering box kept in weather proof
enclosure box kept on suitable support. Outgoing feeder consisting of isolator and Dropout fuse is going to
2 Nos 315KVA 11/0.433KV Transformers

Transformers:

The total working load of PHED pumping station with auxiliary load shall be 275 kVA, considering 20%
contingency. It is being suggested to provide two number of transformer of rating 315kVA, 11kV/0.433kV.

Under normmal working condition both the main transformers shall be in charged conditions. In case of
failure of any single transformer the other transformer is designed to take pumping load and Auxiliary load.
The transformers will be located near pumping station.

Main LV switchgear:

A Main LV Switchgear of 415V is suggested at Pumping station to cater power supply for motors and
auxiliary loads.

The incomer of Main LV Switchgear panel is connected to the secondary of the main transformer suitable
sized 415V XLPE cable. The outgoings of the Main LV Switchgear panel is as follows

90KW Motor

45KW Motor

Crane

Exhaust fan

Lighting (indoor and outdoor)

vVVVYYVYY

Capacitor Banks and APFCR Panels
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H.T Motor starting:

The fault level calculation of suggested electrical system has been carried out; the fault level at 280kw
motor terminal is approximately working out to be 19.3 MVA. If we go for a DOL Starter the starting MVA is
working out to be 0.349 and voltage dip at the time of starting is working out to be 12.67% which is within
15%, hence DOL starter starting option is considered.

CWPS Auxiliary Load MCC:

A CWPS Auxiliary Load MCC Panel is suggested at Clear water pumping station to cater power supply for
Auxiliary loads of WTP & CWPS The CWPS Auxiliary Load MCC panel Consists of 2nos of 415V, 630A
ACB as incomers and 1 No Bus coupler of same rating. The incomers are connected to the secondary of
the Auxiliary transformer suitable sized 415V XLPE cable.

The CWPS Auxiliary Load MCC panel is feeding to the following loads

WTP and chemical hose MCC

Backwash pumps

Air blower

Service water pump

Chlorine booster pump for Pre chlorination and post chlorination
Exhaust fan

Crane

Lighting (indoor and outdoor)

VVVVVVYYVYY

Under nomal condition bus coupler shall be kept in open condition and incomers will be feeding bus
number 1 and 2 separately. In case of a failure of any transformer, corresponding incomer is open and bus
coupler is closed so that total auxiliary load will be fed by single healthy transformer.

WTP and chemical hose MCC shall be located at Chemical house which is approximately 250mtr away
from clear water pumping station having two incomers and one bus coupler .This panel supplies the loads
of Feeder piller-1,2,3,Chlorine booster pump, service water pump, Exhaust fan, actuator and lighting of
water treatment plant area. Under nomal condition bus coupler shall be kept in open condition and
incomers from CWPS Auxiliary Load MCC panel will be feeding bus number | and 2 separately. In case of
a failure of any Feeder or cable corresponding incomer is open and bus coupler is closed so that total load
will be fed by other feeder.

Feeder piller-1,2 &3 shall be supplying the loads of Flash mixture, clarifagulator and valves
Capacitor:
3.3KV Capacitor banks:

For 280kW clear water pump motors it has been suggested to install 98 KVAR fixed capacitors banks on
main motor terminals. The power factor value at each motor terminal is working out to be 0.97

LV Capacitor banks and APFCR panel:
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From Six pole structure 33KV cable laid upto 33KV indoor switchgear panel .This 33KV switchgear panel
shall be provided with one SF6 /Vacuum circuit breaker as incomer and Two No’s outgoing to 1250KVA
33/3.3KV transformer.

A Separate room is suggested near clear water pumping station for this panel. All incomers and outgoing
feeders of 33kV switchgear shall be provided with necessary protection and indication as per design
criteria mentioned below.

Transformers:

Main pumping load and auxiliary loads at CWPS and WTP are supplied by 4 No’s transformer. The rating
of the transformers as below:

> 1250KVA 33/3.3KV for main pumping load at CWPS — 2 Nos
> 400KVA 33/3.3KYV for auxiliary loads at CWPS & WTP - 2 Nos

The total working load at the water works shall be as follows, Clear Water Pumping station (Main Pumping
Load): 752kVA (Consisting of 280kW motors (2W+18S).

The total working main pumping load of Clear water pumping station shall be 752kVA, considering 20%
contingency it is being suggested to provide two numbers of main transformers of rating 1.25MVA,
33kV/3.3kV near clear water pumping station.

The Total Auxiliary working load of CWPS & WTP shall be 321kVA, considering 20% contingency it is
being suggested to provide two numbers of Auxiliary transformers of rating 400KVA, 33kV/0.433kV near
clear water pumping station.

Under nomal working condition both the transformers (main as well as auxiliary) shall be in charged
conditions. In case of failure of any single transformer the other transformer is designed to take all
pumping loads. The transformers will be located near clear water pumping station.

Neutral Grounding resistor:

For restricting the earth fault current flow in stator of 3.3kV , 280kW motor it has been suggested to
provide neutral grounding resistors at the secondary of main transformer with duty rating of 10 sec.

CWPS PMCC:

A 3.3kV panel is suggested in clear water pumping station to cater power supply for 280kW 3.3KV motors.
The CWPS PMCC panel consists of 2nos VCB as incomers and 1 No Bus coupler of same rating. The
incomers are connected to the secondary of the main transformer suitable sized 3.3kV XLPE cable. The
panel shall be provided with 3 Nos of 3.3kV 400A VCB out going feeders.

The Bus number | and Il shall have 2 No’s & 1No feeders for 280kW motor. Under normal condition bus
coupler shall be kept in open condition and incomers will be feeding bus number 1 and 2 separately.

In case of a failure of any transformer, corresponding incomer is open and bus coupler is closed so that
total clear water pumping load will be fed by single healthy transformer.
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8. ELECTRICAL SYSTEM
8.1. Introduction
Power supply arrangement for various locations is described as below:

Clear water pumping station & water treatment plant (CWPS & WTP) located at Munuduli
Raw water pumping station (RWPS) at Munuduli

Distribution pumping station at Gurujanga, Jemadei and PHED Store located at Khorda
Distribution pumping station at Kaju Plantation, PHED area located at Jatni

vVVvYyvyYy

8.2 POWER SUPPLY ARRANGEMENT
Existing system for CWPS, WTP and RWPS:

The 33KV substation located at existing WTP & CWPS premises is getting power supply from Chandaka
grid substation which is approximately 15km away.

The Chandaka grid substation is having a 33kV bus, fed by 3 no’s transformers of following details,

| 2 Transformer-1 132kV / 33kV, 40MVA
> Transformer-2 132kV / 33kV, 40MVA
> Transformer-3 132kV / 33kV, 40MVA

At existing WTP substation, the incoming 33KV overhead line from Chandaka grid substation is terminated
to a two pole structure and a four pole structure. From four pole structure, one outgoing is going to existing
CWPS and other is going to existing RWPS substation.

8.2.1 Proposed power supply arrangement for CWPS and WTP:

The power source for CWPS & WTP is planned by taking tap-off from existing 33KV four pole structure at
CWPS & WTP Substation. The overall electrical system inside pumping station shall be as per single line
diagram.

8.2.2 Incoming six pole structure at clear water pumping station:

The incoming 33kV line is terminated on an outdoor six pole structure consisting of Lightning arrestor,
Isolator and C.T- P.T metering set with H.T metering box kept in weather proof enclosure box kept on
suitable support. The outgoings of this structure are as follow

> 1 No feeder going to 33KV indoor switchgear panel
4 2 Nos feeder consisting of isolator and Dropout fuse is going to 2 Nos 400KVA 33/0.433KV
Transformers

33kV Indoor Switchgear panel

AN
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Table: Jemadei to PHED Stores Transmission Pump Details

S No. Pumping to Total flow Pump Head | Pump kW Pump EOT
(mld) capacity | (mwc) rating speed Crane

(cum/hr) (rpm) (Ton)

1 PHED GSR 4.8 255 43 44 1450 2Ton

7.4.8 Pump-Materials of Construction

The materials of construction of pump components are as under:
a) Casing: Cl IS 210 Gr. 220

b) Shaft: SS AISI 431

c¢) Impeller: SS ASTM A351 CF8M

7.4.9 EOT Crane

For handling the equipment (pump-sets, valves, panel etc.) in the pump house, an EOT crane of 2.0 T
capacity is proposed within the pumping house superstructure. All motions will be electrically operated
from a pendant controller. The crane will fully comply with international standards and will be of the single
girder type with box section girders. The crane rails will be supported on beam built off the structural frame
of the pumping station superstructure.

7.4.10 Piping and Valves

Existing piping system will be discarded and new piping system will be installed for new pumps in the
existing superstructure. Pump suction with manually operated isolation sluice valve will be taken from
clear water reservoir. At the pump delivery, non-return valve and electrically operated sluice valve will be
provided. Dismantling joints to facilitate installation of the valves are proposed. The pump suction, delivery
pipe and individual delivery header is shown in table below. Individual pump delivery pipe is connected to
discharge header outside the pump house. On delivery header station isolation valve and flow meter will
be provided with valve chamber for maintenance and flow measurement of pumping station.

Table: PHED Area Existing Transmission Piping Details

S No. Details Pump suction line Pump discharge Delivery header
(mm}) line (mm}) size (mm)
1 PHED GSR 300 250 300 i

7.4.11 Portable Fire Extinguishers

To fight incidences of accidental fires, portable extinguishers of CO2 type are suggested in the pump
house.

7412 HVAC SYSTEM
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Pump suction with manually operated isolation sluice valve will be taken from clear water reservoir. At the
pump delivery, non-retum valve and sluice valve will be provided. Dismantling joints to facilitate installation
of the valves are proposed. The pump suction, delivery pipe and individual delivery header is shown in
table below. Individual pump delivery pipe is connected to discharge header outside the pump house. On
delivery header station isolation valve and flow meter will be provided with valve chamber for maintenance
and flow measurement of pumping station.

Table: Piping details of distribution pumping system in Jatni

S No. Pumping to Pump suction Pump discharge Delivery
line (mm) line (mm) header size
(mm)
1 Kaju Plantation distribution 200 150 250
150 150
2 PHED area Distribution 300 250 400
250 200

7.4.4 Portable Fire Extinguishers

To fight incidences of accidental fires, portable extinguishers of CO2 type are suggested in the pump
house.

7.4.5. HVAC SYSTEM

Exhaust fans will be provided for proper ventilation of the pump house.

7.4.6 Existing Pumping Station For Transmission At PHED Area (Jatni)

The clear water from existing sump will be pumped to PHED GSR by means of existing pumping stations
at PHED area (Jatni). This clear water pumping station of PHED area consisting of two (2) nos (1W+18S)
horizontal centrifugal split casing pumps. Existing pumps and piping system of the existing pumping
station will be replaced by the new 255 m3/hr capacity pumps and piping system.

7.4.7 Horizontal Centrifugal Split Casing Pump

Horizontal centrifugal split casing type of pumps is located in a pump house and draw suction from
existing sump. The pump suction is positive, so pump priming is not required. Due to split casing
arrangement pump maintenance is easier compare to other horizontal type of pump. Pump will operate 20
hours and a margin of 5% is taken for individual pump capacity. This margin is due to overall reduction in
impeller diameter due to wear and tear over a period of time. The pump house will house the MCC-cum-
ICP for the pumps besides pumps, pipe, valves and fittings. Pressure gauges will be provided for both
suction and delivery pipe line of the pumps. The pump will be required to give high efficiencies in both
single and parallel operation. Preliminary information available from manufacturers and their technical
literature suggests that pump efficiency at the guarantee point will be about 85%. The power absorbed by
each pump at Clear Water Distribution Pumping Station would be as stated in the table below

(
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7.4 .2 PHED Distribution Pumping System

3.47 mld clear water will be pumped from PHED area GSR to distribution by 2 nos (1W+1S) 310 m3/hr
capacity pumps by 2 nos (2W) pumps of capacity 155 m3/hr. Pump will operate 8 hours a day and margin
of 5% is taken for individual pump capacity. This margin is due to overall reduction in impeller diameter
due to wear and tear over a period of time. The pump house will house the MCC-cum-ICP for the pumps
besides pumps, pipe, valves, fittings and Chain pulley block/EOT Crane. Pressure gauges will be provided
for both suction and delivery pipe line of the pumps. The pump will be required to give high efficiencies in
both single and parallel operation. Preliminary information available from manufacturers and their
technical literature suggests that pump efficiency at the guarantee point will be about 85%. The power
absorbed by each pump at each Clear Water Distribution Pumping Station (CWPS) would be as stated in
the table below.

Table: Pump details of distribution pumping system in Jatni

S No. Pumping to Total flow Pump Head | Pump kW Pump Chain

(mld) capacity | (mwc) rating speed Pulley

(cum/hr) (rpm) Block /

EOT
Capacity

(Ton)
Kaju Plantation 150 20

! distribution 7 75 33 10 1450 1Ton
PHED area 310 31

2 Distribution 347 155 25 155 1450 2 Ton

8.4.1 Pump-Materials of Construction

The materials of construction of pump components are as under:
a) Casing : CI IS 210 Gr. 220
b) Shaft: SS AISI 431

c) Impeller : SS ASTM A351 CF8M

7.4.2 Electrically Operated Chain Pulley Block With Monorail

For handling the equipment (pump sets, valves, panel etc.) in the pump house, electrically operated chain
pulley block with monorail and hoist of 1.0T capacity is proposed within the pumping house for distribution
Pumping station at Kaju Plantation (Jatni) superstructure and 2.0 T capacity EOT Crane for distribution
Pumping station at PHED area (Jatni). All motions will be electrically operated from a pendant controller.
The crane will fully comply with international standards and will be of the single girder type with box
section girders. The crane rails will be supported on beam built off the structural frame of the pumping
station superstructure.

7.4.3 Piping and Valves
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Table: Summary of Distribution network of Jatni

Zone No. | Service reservoir Goveming Diameter Total Existing
level (m) (mm) length (m) distribution
length (m)
I Bachchra Mundia 48 100 59 1750
GSR 150 807 (Dia 100-150 mm)

200 252
250 1567
400 115
450 247

I Bachchra Mundia 47 100 1198 6241

GSR 150 560 (Dia 100-450 mm)

200 1352
250 125
300 800
400 481
450 745

I PHD area GSR 52 100 5663 5659
150 312 (Dia 100-350 mm)
200 959
250 2362
300 59
450 596

\Y] Kaju plantation GSR 33 100 2574
150 1400
200 688
250 1941
300 1947
350 103

7.4 CLEAR WATER PUMPING SYSTEM IN JATNI

The clear water pumping scheme is proposed as below. The total proposed zones in Jatni is four and clear
water pumping scheme for clear water distribution system involves two zones (Zone 3 and 4). Two (2)
pumping station have been proposed for Zone 3 & 4. Each pumping station shall directly distribute water
to the consumers. Each pumping station comprises of 2 nos (1W+1S) pump having lean flow capacity
each and 2 nos (2W) pump having half of lean flow capacity each. At the of peak flow all working pumps
will operate. At the time of lean flow, pump having lean flow capacity will operate. By intermittent service of
pumps having half of lean flow capacity, the flow variation can be controlled. The head of all pumps in
respective pumping station will be same. Horizontal centrifugal split casing type of pumps is located in a
pump house and draw suction from respective UGR. The pump suction is positive, so pump priming is not
required. Due to split casing arrangement pump maintenance is easier compare to other horizontal type of

pump.

7.4.1 Kaju plantation Distribution Pumping System

1.75mld clear water will be pumped from Kaju Plantation UGR to distribution by 2 nos (1W+1S) pumps of
capacity 150 m3/hr and by 2 nos (2W) pumps of capacity 75 m3/hre=——=x__
02 N\

\ % 135|Page

/

\
Chief Enginaer P H /lirban)
Clothe E.I.C. F.x (i3, BESR




Concession Agreement: Bulk Water Supply Project for |IT Bhubaneswar, NISER, INFOCITY-Il and
adjoining areas in PPP mode

7.1 SERVICE RESERVOIRS FOR JATNI

Sizing of service reservoirs is based on mass curve. Summary of storage capacity is presented in table
below.

Table: Summary of Storage Capacity of Jatni

Zone | Typeof | Proposed/ | No. | Location | Capacity Fire Approximate | Minimum Full

no. | reservoir | Existing (ML) storage Ground Water | Supply
included Level (m) Level Level
(ML) (m) (m)
I GSR
Sameas | Proposed | 1 | Bachehra |5 55 0.26 49 49 54
I Mundia
above
Sump Existing 1 0.225 47 - =
m GSR Existing 1 PHED 1.35 0.2 52 52 55
Sump Proposed | 1 area 0.225 ’ 47 - -
GSR Proposed 1 0.75 52 52 57
v GSR | Proposed | 1 Kaju 0.75 0.15 33 33 38
Plantation

7.2 SIZING OF FEEDER MAINS

Gravity feeder mains are proposed from GSR at Bachchra Mundia directly to Zone | & Il. Pumping main is
proposed from proposed PHED area sump to GSRs and Kaju plantation GSR is feed by direct supply from
MBR. Summary of feeder mains is presented in table below.

Table: Summary of feeder mains of Jatni

Zone No. To Length (m) Diameter (mm)
| Gravity network
I Gravity network 800 600
i PHD area GSR 120 350
v Kaju plantation 1900 250

7.3 HYDRAULIC SIZING OF ZONAL NETWORK

Hydraulic model of each zone is prepared for ultimate land-use of 2041. In areas of proposed residential
land-use where no existing roads are available, proposed demand is seeded on the peripheral nodes of
existing roads. Proposed network is sized for design year 2041. Pipelines of existing network of size 100
mm and above are compared with required proposed diameter and utilized wherever feasible. Zonal
distribution network is also checked for intermediate phase 2026 demand, using existing network as far as
possible. Priority distribution pipeline network to be proposed for intermediate phase is identified for tender
works. Balance pipelines (for ultimate demand) will be implemented in need based manner. Summary of
distribution network identified for each zone is presented in table as below:
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named “Clear water distribution pumping station at Jemadei”. The capacity of pumping station is 5.01 mld
with one (1) working and one (1) standby pump of capacity 270 m3/hr with pumping head of 25 mwc.
Pump will operate 20 hours and a margin of 5% is taken for individual pump capacity. This margin is due
to overall reduction in impeller diameter due to wear and tear over a period of time. The pump house will
house the MCC-cum-ICP for the pumps besides pumps, pipe, valves and fittings. Pressure gauges will be
provided for both suction and delivery pipe line of the pumps. The pump will be required to give high
efficiencies in both single and parallel operation. Preliminary information available from manufacturers and
their technical literature suggests that pump efficiency at the guarantee point will be about 85%. The
power absorbed by each pump at Clear Water Distribution Pumping Station would be as stated in the
table below:

Table: Jemadei to PHED Stores Transmission Pump Details

S No. Pumping to Total flow Eump Head Pump kW Pump speed
(mid) capacity (mwec) rating (rpm)
(cum/hr)
1 Existing PHED area UGR 5.01 2710 | 25 26 1450

The material of construction of pump components is as under:

a) Casing ; Cl1S 210 Gr.220
b) Shaft : SS AISI 431
c¢) Impeller ; SSASTM A351 CF8M

For handling the equipment (pumpsets, valves, panel etc) in the pump house, an EQT crane of 20 T
capacity is proposed within the pumping house superstructure. All motions will be electrically operated
from a pendant controller. The crane will fully comply with international standards and will be of the single
girder type with box section girders. The crane rails will be supported on beam built off the structural frame
of the pumping station superstructure. This 2 T capacity EOT crane will be also used for handling Jemadei
distribution pumps and pumping equipments.

6.4.10 Piping And Valves

Existing piping system will be discarded and new piping system will be installed for new pumps in the
existing superstructure. Pump suction with manually operated isolation sluice valve will be taken from
clear water reservoir. At the pump delivery, non-return valve and electrically operated sluice valve will be
provided. Dismantling joints to facilitate installation of the valves are proposed. The pump suction, delivery
pipe and individual delivery header is shown in table below. Individual pump delivery pipe is connected to
discharge header outside the pump house. On delivery header station isolation valve and flow meter will
be provided with valve chamber for maintenance and flow measurement of pumping station.

Table: Jemadei to PHED Stores Transmission Piping Details

S No. Details Pump suction line Pump discharge Delivery header
(mm) line (mm) size (mm)
1 Jemadei transmission PS 300 300 300

7. Distribution System of Jatni

The proposed Jatni water supply system is divided into four zones.
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The material of construction of pump components is as under:

a) Casing : ClIS 210 Gr.220
b) Shaft : SS AISI 431
c) Impeller : SSASTMA351 CF8M

6.4.5. EOT Crane

For handling the equipment (pumpsets, valves, panel etc.) in the pump house, an EOT crane of 2.0T
capacity is proposed within the pumping house superstructure. All motions will be electrically operated
from a pendant controller. The crane will fully comply with international standards and will be of the single
girder type with box section girders. The crane rails will be supported on beam built off the structural frame
of the pumping station superstructure.

6.4.6. Piping and Valves

Pump suction with manually operated isolation sluice valve will be taken from clear water reservoir. At the
pump delivery, non-returmn valve and sluice valve will be provided. Dismantling joints to facilitate installation
of the valves are proposed. The pump suction, delivery pipe and individual delivery header is shown in
table below. Individual pump delivery pipe is connected to discharge header outside the pump house. On
pump delivery header station isolation valve and flow meter will be provided with valve chamber for
maintenance and flow measurement of pumping station. Details are summarized in table below:

Table: Piping details of distribution pumping system in Khorda

S No. Pumping to Pump suction Pump discharge Delivery
line (mm) line (mm) header size

(mm)

1 Jamadei Distribution 200 200 300
150 150

2 Gurujanga Distribution 250 200 350
200 150

3 PHED area Distribution 350 300 450
250 200

6.4.7. Portable Fire Extinguishers

To fight incidences of accidental fires, portable extinguishers of CO2 type are suggested in the pump
house.

6.4.8. HVAC System
Exhaust fans will be provided for proper ventilation of the pump house.
6.4.9. Jamadei to PHED Stores Transmission

The clear water from existing UGR at Jemadei will be pumped to PHED UGR. This clear water

transmission pumping station of PHED area consisting of two (2) horizontal centrifugal split casing pumps

(1W+18). These pumps will be installed along with Jemadei distributio in single pump house
L 1
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pump having lean flow capacity each and 2 nos (2W) pump having half of lean flow capacity each. At the
of peak flow all working pumps will operate. At the time of lean flow, pump having lean flow capacity will
operate. By intermittent service of pumps having half of lean flow capacity, the flow variation can be
controlled. The head of all pumps in respective pumping station will be same. Horizontal centrifugal split
casing type of pumps is located in a pump house and draw suction from respective UGR. The pump
suction is positive, so pump priming is not required. Due to split casing arrangement pump maintenance is
easier compare to other horizontal type of pump.

6.4.1. Jemadei Distribution Pumping System

2.21 MLD clear water will be pumped from Jemadei UGR to Jemadei distribution by 2 nos (1W+1S)
pumps of capacity 200 m3/hr each and 2 nos (2W) pumps of capacity 100 m3/hr each.

6.4.2. Gurujang Distribution Pumping System

2.6 MLD clear water from Gurujanga UGR will be pumped to Gurujanga distribution by 2 nos (1W+18) 225
m3/hr capacity pumps and 2 nos (2W) 115 m3/hr capacity pumps.

6.4.3. PHED Stores Distribution Pumping System

5.01 MLD clear water will be pumped from existing PHED area UGR to PHED area distribution by 2 nos
(1W+1S) pumps of capacity 435 m3/hr and 2 nos (2W) pumps of capacity 220 m3/hr. Clear water
distribution pumping station at Jemadei (with clear water transmission pumps) and at Gurjanga are
proposed pumping station while PHED area distribution pumping station is existing pumping station.
Existing pumps & piping system shall be replaced by new pumps and piping system for existing PHED
area pumping station.

Pump will operate 8 hours a day and margin of 5% is taken for individual pump capacity. This margin is
due to overall reduction in impeller diameter due to wear and tear over a period of time. The pump house
will house the MCC-cum-ICP for the pumps besides pumps, pipe, valves, fittings and EOT crane.
Pressure gauges will be provided for both suction and delivery pipe line of the pumps. The pump will be
required to give high efficiencies in both single and parallel operation. Preliminary information available
from manufacturers and their technical literature suggests that pump efficiency at the guarantee point will
be about 85%. The power absorbed by each pump at each Clear Water Distribution Pumping Station
would be as stated in the table below. Distribution pump details are provided in table below:

Table: Pump details of distribution pumping system in Khorda

S No. Pumping to Total flow Pump Head | Pump kW Pump EOT
(mid) capacity | (mwc) rating speed Capacity

(cum/hr) (rpm) (Ton)

1 Jamadei Distribution 2.21 200 23 18 1450 2Ton
100 9

2 Gurujanga Distribution 2.60 225 23 21 1450 2Ton
115 24

3 PHED area 5.01 435 27 85 1450 2Ton
Distribution 220 43

6.4.4. Pumping-materials of construction
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6.2. Sizing of feeder mains

Pumping feeder mains are proposed from existing & proposed sump at Jemadei directly to local Jemadei
GSR and PHED store area sump and Gurujang GSR directly feed by gravity main from MBR. Summary of
feeder mains is presented in the table below:

Table: Summary of feeder mains of Khorda

Zone no, To Length (m) Diameter (mm)
| Jamadei UGR 250 250
Il PHED Store UGT & 3000 350
UGR
1T Gurujang GSR 4500 250

6.3. Hydraulic sizing of Zonal network

Hydraulic model of each zone is prepared for ultimate land-use of 2041. In areas of proposed residential
land-use where no existing roads are available, proposed demand is seeded on the peripheral nodes of
existing roads. Proposed network is sized for design year 2041. Pipelines of existing network of size 100
mm and above are compared with required proposed diameter and utilized wherever feasible. Zonal
distribution network is also checked for intermediate phase 2026 demand, using existing network as far as
possible. Priority distribution pipeline network to be proposed for intermediate phase is identified for tender
works. Balance pipelines (for ultimate demand) will be implemented in need based manner. Summary of
distribution network for each zone is presented in table below as below:

Table: Summary of Distribution network of Khorda

Zone No. Service reservoir Governing Diameter Total length Existing
level (m0 {mm) (m) distribution
length (m)

| Jamadei UGR 45 100 3363 4382
150 1377 (Dia 100-150
200 368 mm)
250 451
300 444

I PHED Store UGR 55 100 5857 12724
150 5169 (Dia 100-300
200 1976 mm)
250 11
350 494
400 988

i Gurujang GSR 38 100 173 969
150 3076 (Dia 100-150
200 1553 mm)
250 287

6.4. Clear Water Pumping System in Khorda

The clear water pumping scheme for tender works is proposed as below. The clear water pumping
scheme for Khorda clear water distribution system involves Three (3) pumping station. Each pumping

station shall directly distribute water to the consumers. Each pumping station.comprises of 2 nos (1W+1S
y P W ( )
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S Start node End note Material of pipe Dia Length Shell
No. (mm) (m) thickne
ss (mm)
IS 8329
6 PITAPPALI JN NISER Spirally welded MS 1000 4300 7
Pipe
7 NISER IIT TAPPING Spirally welded MS 900 600 6
Pipe
8 IIT TAPPING BACHARA Spirally welded MS 800 1830 6
CROSSING Pipe :
9 BACHARA BACHARA DI-K9 600 780 As per
CROSSING MUNDIA IS 8329
10 | BACHARA PHED DI-K9 500 1212 As per
CROSSING IS 8329
11 | PITAPALLIJN GURUJUNG DI¥9 250 4500 As per
IS 8329
12 | NISER TAPPING NISER DI-K9 250 25 As per
IS 8329
13 | IIT TAPPING T DI-K9 500 2000 As per
IS 8329
14 | KAJU PLANTATION | KAJU DI-K9 250 1900 As per
TAPPING PLANTATION IS 8329

6. Distribution system of Khorda

The Proposed Khorda water supply system is divided into three zones:
(a) Gurujung GSR

(b) Jamadei GRS

(c) PHD area GSR

6.1.  Service reservoirs of Khorda

Sizing of service reservoirs is based on mass curve. Summary of storage capacity integrated in proposed
system is presented in the table below:

Table: Summary of storage capacity of Khorda

Zone no. Type of Proposed / No. Location Capacity Fire Base level
reservoir existing (ML) storage (m)
included
(ML)
I UGT Existing 1 Jamadei 0.225 0.15 45
UGR Proposed 1 1.75
il UGT Existing 2 PHED 0.225 0.23 55
UGR Proposed 1 Store 1.25
1} GSR Proposed 1 Gurujang 1.25 0.16 38
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Flow (cu Minor losses | Pumping hours Pump Motor Power rate
m/day) efficiency efficiency (Rs./kWh)
66000 10% 80% 95% 3

5.2. Hydraulic design of Raw Water Mains from RWPS to WTP
» Locations and ground levels for tapping are based on survey works.
» Minimum water level at RWPS is proposed at 21.55m.
» Maximum water level at WTP is assumed at 49 m.
» Selected pipe material is MS with cement mortar lining (C value as per CPHEEO).
» Diameter of 1000 mm is feasible for raw water transmission main of MS with cement mortar
lining.
5.3. Hydraulic design of Clear Water Mains from MBR to Service areas

54.

» Locations and ground levels for tapping are based on survey works.
> Selected pipe material is MS with cement mortar lining for diameters of 800 mm and above, and
DI with cement mortar lining for lower diameters (C value as per CPHEEO).

Conclusions

Mild Steel spirally welded pipeline (Grade B) for nominal diameter 1000 mm with 7 mm shell thickness, 10
mm internal cement mortor lining and 30 mm external guniting for clear water pumping main from CWPS

upto Mendhasala MBR is most economic design.

Gravity flow is feasible for minimum water level scenario also upto INFOCITY-Il tappings, Khorda
underground reservoir, base of T hill and highest ground level in Jatni area. Mild Steel spirally welded
pipeline (Grade B) for nominal diameter 1200 mm to 800 mm (Shell thickness 8-6 mm) and Ductile Iron for
diameters 250 mm to 600 mms are proposed for clear water gravity main. Details of transmission main are

provided in table below:

As per best engineering practices no tappings are considered on pumping main (CWPS to MBR).
However, if any enroute tapping needs to be provided in the future, hydraulic design of pumping main will

have to be checked for residual pressures.

Table: Summary of Clear water transmission and Gravity Main

S Start node End note Material of pipe Dia Length Shell
No. (mm) {m) thickne
ss (mm)
1 RWPS WTP Spirally welded MS 1000 1000 7
Pipe
2 WTP MBR Spirally welded MS 1000 21500 7
Pipe
3 MBR INFOCITY Spirally welded MS 1200 3500 8
Pipe
4 INFOCITY PITAPALLI Spirally welded MS 1100 8600 7
JN Pipe
5 PITAPPALI JN KHORDA DI-K9 As per
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Figure: Schematic of Clear water transmission system
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5.1. Concept Design Alternatives

Design alternatives considered for transmission main are as mentioned below:

» MS Pipeline with cement mortar lining:
C value 120 to 140
Pumping Hours: 22 hours & 20 hours
Diameters: 800 mm to 1400 mm

» DI Pipeline with cement mortar lining:
C value 120 to 140
Pumping Hours: 22 hours & 20 hours
Diameters: 800 mm to 1000 mm

Base design inputs are as in the table below:

Table: Base design inputs

GLatCWPS | GLatMBR | Chainage of | IL at CWPS IL at MBR Minimum MBR HGL
(m) (m) MBR (kms) (m) (m) water level (m)
at CWPS
41 65 21.39 37.8 72
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4.9. Replacement Pumps

3 pumps (2W+1S) will be capable of pumping 1735 m3/hr of clear water to Master Balancing Reservoir for
design capacity. Pumps will operate 20 hours for the ultimate demand of 66 MLD. Pump capacity noted
above included a margin of 5% on calculated discharge.. Considering design flow of 3300 cum/hr
(correspond to 66 MLD) the total pump head works out to 59 mwc. The power absorbed by each pump at
Munduli River Clear Water Pumping Station (CWPS) would be stated in table below:

Table: Pumps details of CWPS

Pumping Type of Capacity Head No of Power Delivery Delivery
to pump (m3/hr) (MWC) pump required pipe size header
(W+S) (kW) (mm) size (mm)
MBR Horizontal 1735 59 2+1 378 600 1000
slit casing
type

4.10. Replacement of Piping and valves

Pump suction will be replaced with 700 mm isolation sluice valve will be taken from clear water reservoir
separately for each pump. At the 600 mm pump delivery pipe line, non-return valve and electrically
operated gate valve will be provided. Dismantling joints to facilitate installation of the valves are proposed.
The delivery header size will be 1000 mm for clear water supply. Backwash pumps, service water pumps,
pre~chlorination and post-chlorination booster pumps will be replaced with new pumps of same capacity
and allied piping works during augmentation of WTP.

5. Clear Water Transmission System

Clear water gravity transmission mains transmits the water from MBR at Mendhasala, directly to all bulk
single point tappings as well as Khorda and Jatni service reservoirs. Transmission system comprises of 42
kms of spirally welded mild steel pipeline ranging between diameters 800 mm to 1200 mm of K-9 ductile
Iron pipeline ranging from 250 mm to 500 mm.

The proposed transmission route is given in the below figure. The route is assumed along the west side of
the road leading to Khorda to minimise crossings. Site for MBR (Mendhasala) is on the east side of the
road. The cross-country route of approximately 8 kms from intake works upto SOG crosses through the
Chandaka forest (which houses the Elephant Sanctuaryy).

A 20m ROW along the existing transmission main is available up till SOG location for the proposed
transmission main. 500 m stretch from location A to location B as shown in Appendix 12 will be above the
ground with supports. The route along the road to NH- 5 junction crosses along about 4 bridges across
major nalas and above 39 culverts above ground.
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This clear water pumping station consists of two (2) nos. (1W+1S) service water pumps, two (2) nos.
(1W+18) chlorine booster pumps for pre chlorination and two (2) nos. chlorine booster pumps for post
chlorination. All these pumps taking suction from clear water reservoir having 20 m3/hr, 15 m3/hr and 10
m3/hr capacity respectively with a design head of 40mwc, 256mwc and 25 mwec. Horizontal centrifugal end
suction top discharge back pull out type pumps (1W+18) shall be provided for service water supply, pre
and post chlorination boosting purpose. Pump details are provided in table below:

Table: Pump Material of Construction for Service Water, Pre and Post Chlorination Booster Pumps

S No. | Component Material
1 Casing Castiron: 1IS210 Grade FG 200
2 Impeller Stainless steel: ASTM A 743 CF8M
3 Shaft ASTM A276 Gr. 316 S13
4 Casing rings Stainless steel: ASTM A743 CA15
5 Shaft sleeve ASTM A276 Gr. 316 S13

Table: Pumps Details for Service water, , Pre and Post Chlorination Booster Pumps

Pumping to Type of Capacity Head No of pump Delivery Delivery

pump (m3/hr) (MWC) (w+s) pipe size header size
{mm) (mm)

Service End suction 25 25 1TW+1S8 50 50

water back pullout

pumps type pump

Booster End suction 14 40 1TW+1S8 50 50

pump for | back pullout

pre- type pump

chlorination

Booster End suction 8 40 1TW+1S 50 50

pump for | back puliout

post- type pump

chlorination

At the pump delivery, non-return valve and electrically operated gate valve will be provided for Service
Water pump. Dismantling joints to facilitate installation of the valves are proposed. Individual pump
delivery pipe is connected to discharge header. Pressure gauges shall be provided both pump suction and
discharge pipeline for service water pump.

4.7. Portable Fire Extinguishers

To fight incidences of accidental fires, portable extinguishers of CO2 type are suggested in the pump
house.

4.8. HVAC System

Exhaust fans will be provided for proper ventilation of the pump house. The clear water pumping scheme
for ultimate capacity involves pumping clear water (66 MLD) from the clear water reservoir of WTP to the
master balancing reservoir (MBR) of 11ML capacity through 1000 mm MS main pipe line. B on conditional
assessment and need, the mechanical equipment will be replaced after 15 years for design capacity in
due course. Key features of design pumping scheme are elaborated below.
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The pump will be required to give high efficiencies in both single and parallel operation. Preliminary
information available from manufacturers and their technical literature suggests that pump efficiency at the
guarantee point will be about 85%.

Table: Pump Details of CWPS

Pumping Type of Capacity Head No of ] Power Delivery Delivery
to pump (m3/hr) (MWC) pump required pipe size header
(W+S) (kW) (mm) size (mm)
MBR Horizontal 1350 59 2+1 274 500 700
slit casing

4.2.1. Pump materials of construction

The materials of construction of pump components is as under:

a) Casing Cl1S 210 Gr.220
b) Shaft SS AISI 431
c) Impeller SS ASTM A351 CF8M

4.3. EOT Crane

For handling the equipment (pumpsets, valves, panel etc.) in the pump house, an EOT crane of 50T
capacity is proposed within the pumping house superstructure. All motions will be electrically operated
from a pendant controller. The crane will fully comply with international standards and will be of the single
girder type with box section girders. The crane rails will be supported on beam built off the structural frame
of the pumping station superstructure. The design of EOT Crane shall conform to IS 3177 (Latest edition).

4.4. Piping and Valves

Pump suction with 600 mm isolation sluice valve will be taken from clear water reservoir separately for
each pump. At the 500 mm pump delivery pipe line, non-return valve and gate valve will be provided.
Dismantling joints to facilitate installation of the valves are proposed. The delivery header size will be 700
mm for clear water supply. Individual pump delivery pipe is connected to discharge header outside the
pump house. On pump delivery headers station isolation valve will be provided with valve chamber for
maintenance of pumping station.

4.5. Backwash Pumps

This clear water pumping station consist of backwash water pumps taking suction from clear water
reservoir having 2520 m3/hr capacity with a design head of 15 mwc. Horizontal centrifugal split casing
pumps (1W+18) shall be provided for backwashing purpose. Pump suction with 800 mm isolation sluice
valve will be taken from clear water reservoir. At the pump delivery, non-return valve and gate valve will be
provided. The pump delivery size for backwash water pump will be 700 mm. Dismantling joints to facilitate
installation of the valves are proposed. The delivery header size will be 700 mm. Individual pump delivery
pipe is connected to discharge header outside the pump house.

4.6. Service water pumps, Chlorine booster pumps and for Pre and Post Chlorination
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Control Building
Clear Water Reservoir
Clear water Pump House

The sizes of the various units for the water treatment plant is depicted below. The detailed structural
drawings are presented in the below table:

Table: Sizes of the various units for WTP

S No. | Equipment Size Quantity MOC
1 Cascade Aerator Dia 11 m x 1.5 m Total Height 1 RCC
2 Flash mixing tanks | 27mx27mx3.0mSWD + 2 RCC

| 0.3mFB
3 Clarifflocculators il Dia35mx3.5mSWD+0.3M 2 RCC
FB
4 Declining rate filters 10mx7.8mx4.0m SWD + 0.5 6 RCC
m FB
5 Clear water sump 39.0m x39.0m x3.5m SWD + 1 RCC
0.3 m FB (In 2 Compartments)
6 Clear water pump house with | 27m x 15m x 7.5 m Total Height 1 RCC

space for chlorine booster
pump, backwash pump and
service water pumps

7 Alum dosing tank 2mx2mx20mSWD+03m 3 RCC
FB
8 Lime dosing tank 3.5mx3.5mx2.0mSWD + 3 RCC
0.3mFB
9 Polyelectrolyte dosing tank 1.5mx15mx20mSWD + 3 RCC
0.3mFB

4, Clear Water Pumping Station at Munduli River

The transient analysis is done for the clear water rising main from clear water pumping station (CWPS) at
Munduli to the Master Balancing Reservoir (MBR) at Mendhasala. The CWPS pumps from the clear
water reservoir of WTP to the MBR of 11 ML capacity through 1000 mm diameter MS pipes having length
about 21 km.

4.1. Horizontal Centrifugal Split Casing Pump

Horizontal centrifugal split casing type of pumps is located in a pump house and draw suction from a
reservoir. The pump suction is positive, so pump priming is not required. Due to split casing arrangement
pump maintenance is easier compare to other horizontal types of pump. Horizontal split casing pump is
preferred due to lesser capital cost and easier maintenance. There are three (3) number pumps (2W+18)
in the pump house with each pump capable of pumping 1350 m3/hr of clear water to Master Balancing
Reservoir. Pumps will operate 20 hours for the demand of 50 mld.

4.2. Pump Parameters, Operation and Salient Features
Considering design flow of 2500 cum/hr (correspond to 50 mid) the total pump head works out to 59 mwec.

The pump house will house the MCC-cum-ICP for the pumps besides pumps, pipe.lxg[yes, fittings and
EOT Crane. 1 =
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The power absorbed by each pump at Munduli Intake Pumping Station (RWPS) would be approx. 180 kW
(240 Hp). For a flow of 1810 cum/hr, the friction head in pipes and fittings works out to 3.4mwec. The total
pump head hence works out to 26.32 mwc, say 27 mwc.

2.11. Valve Replacement

The pump delivery size will be 600 mm. Two dismantiing joints of bellow type, to facilitate installation of the
valves on the pump delivery line, will be provided. The header size will be 1000mm. A bypass gate valve
on the delivery header, with bypass leading back to the river, will be provided to facilitate draining of the
intake well upto minimum water level for cleaning.

3. Water Treatment Plant
The treatment plant shall comprise of the unit processes given in the below sub-points:

Pre-chlorination

Lime Dosing

Alum Dosing
Polyelectrolyte Dosing
Flash Mixing
Flocculation

Clarification

Filtration

Disinfection with chlorine

The treatment plant is designed for a capacity of 52 MLD of raw water and to provide 50 MLD of treated
water of the specified quality with 20 hrs of operation. The plant layout has a provision of adequate space
for all necessary units including allied buildings. The treatment plant is proposed with operation based on
PLC. The proposed WTP is designed to operate with following process chain:

Cascade aerator

Pre-chlorination

Flash mixing

Coaguiation & flocculation

Clarification

Rapid sand gravity decline rate filtration

Post chlorination

Clear water sump

Clear water pumping station & electrical sub station

A storage capacity of 2 hours will be considered in the WTP area which will be a clear water reservoir. The
treated water from the water treatment plant will be pumped to the respective MBR through the proposed
transmission main.

The major civil works involved in WTP Campus involves:

Plant Boundary

RCC Water Retaining Structures of the Various Units
Substation

Chemical Sterage Building

-
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Individual pump delivery pipe is connected to discharge header inside the pump house. At the pump
delivery, non-return valve and manually operated gate valve will be provided. The pump delivery size will
be 600 mm. Two dismantling joints of bellow type, to facilitate installation of the valves on the pump
delivery line, will be provided. The header size will be 1000mm. A bypass gate valve on the delivery
header, with bypass leading back to the river, will be provided to facilitate draining of the intake well upto
minimum water level for cleaning. On pump delivery headers station isolation valve (butterfly type) will be
provided with valve chamber for maintenance of pumping station.

2.7. Dewatering Pump

The intake well has to be cleaned to prevent silt accumulation. For this the well has to be dewatered.
Dewatering will be done by lowering the gate and isolating the intake. Water in the well would be drained
upto the design normal pond level by running the VT pump and opening the bypass. Further emptying of
the intake well would be by means of a portable submersible pump of 100 cum/hr capacity and 25 mwc
head, which would be lowered from the pump house in the intake well drainage pit. The submersible pump
discharge would be led to the river.

2.8. Portable Fire Extinguishers

To fight incidences of accidental fires, portable extinguishers of CO2 type are suggested in the pump
house.

29. HVAC SYSTEM

Exhaust fans will be provided for proper ventilation of the pump house. The raw water pumping scheme
for ultimate capacity involves pumping raw water (69 MLD) from the river Mahanadi near Munduli Barrage
to the treatment plant. The design flow requirement works out to 3450 cum/hr (69 MLD) considering that
pumping operation is for 20 hours per day. It is observed that mechanical equipment deteriorates in about
15 years, and based on conditional assessment and need, the mechanical equipment will be replaced for
design capacity in due course. Key features of design pumping scheme are elaborated below.

2.10. Pump Replacement

Pump of capacity 1810 cum/hr of 27 m of head running for 20 hours would meet the requirement of 69
mld. It is observed in pumps that over a period of time the pump impeller gets slightly worn out due to
which there is a marginal drop in desired discharge. Hence it is felt prudent to consider a margin of 5% on
the desired discharge. The pump parameters for the pumps thus are 1810 cum/hr discharge at 27 mwc
total head. Pumps would be self-water lubricated and of non-pullout type. Pump details are provided
below.

Type of Capacity Head No. Of Pump | Motor power Delivery Deliver
Pump (m3/hr) (MWC) (W+S) required main size header size
(kW) (mm) (mm)
Vertical 1810 27 2+2 180 600 1000
Turbine
Pump
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The pump discharge varies with the variation in the static head. In case of RW levels, the variation is from
21.550m (Design minimum flood level) to 31.300m (Design maximum flood level), which is around 9.75m.
Considering design normal pond level elevation for design purpose, i.e. 24.080m and the water treatment
plant intake level as 46.650m the static head is 22.92 mwc. For a flow of 1380 cum/hr, the friction head in
pipes and fittings works out to 3.4mwec. The total pump head hence works out to 26.32 mwc, say 27 mwec.

Operation of the pumping station would be manual. Starting of the pumps, in the condition of empty
discharge header, would be with closed pump delivery valve. The valve will be gradually opened after
pump has started. In addition of 3 nos (2W+1S) pumps, future provision of space requirement for one
more pump shall be kept in the pump house for ultimate flow requirement of 78 mid.

A rectangular pump house above an intake well is proposed for installing the VT pumpsets. The dimension
of the pump house is worked out to 13.5 m x 12.2 m (approx). The height of the pump house would be
about 10m. Water entry to the intake well would be through 4 nos. (1.6mX1.25m size) openings provided
in the well. The well can isolated from the river by means of sluice gates, which slide over the openings to
shut the entry and screen is provided for restriction in entry of floating material in pump intake well

Table: Pump Details of RWPS

Type of Capacity Head No. Of Pump | Motor power Delivery Deliver
Pump (m3/hr) (MWC) (W+S) required main size header size
(kW) (mm) (mm)
Vertical 1380 27 2+1 130 600 1000
Turbine
Pump

2.3. Pump-Materials Of Construction

The materials of construction of pump components are as under:

a) Bowl assembly : C11S 210 Gr. 220

b) Column pipe : MS IS 2062

c¢) Shaft and shaft coupling : SS AISI 431
d) Impeller : SSASTM A351 CF8M

24. EOT Crane

For handling the equipment (pump sets, valves, and other equipments) in the pump house an Electrically
Operated Travelling (EOT) crane is proposed. The capacity of this crane, based on the heaviest
equipment to be lifted, is 5 T. A lift of about 8.0m for the crane would be required to lift the equipment in
the pump house.

2.5. Electrically Operated Chain Pulley Block

Electrically operated chain pulley block with monorail shall be provided for operation and handling the
sluice gates. Capacity of chain pulley block shall be of 1.2 times of heaviest weight of components to be
lifted for sluice gates.

2.6. Valves —
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Annex — |
(Schedule-B)

Description of Project Water Supply System
1. Intake Works and Raw Water Transmission System

The proposed Intake location is near Munduli Barrage on Mahanadi is at about 30 km by road from heart
of Bhubaneswar. The location is at 100m upstream of existing Intake structure. The site has access to
National highway (NH-5) to Cuttack (connected by Banki road of about 15 kms). The proposed raw water
transmission (pumping) main starts at the intake and continues along the (Munduli) barrage road for
almost 1 km until in turns to enter WTP.

The raw water pumping station involved pumping of raw water from the river Mahanadi near Munduli
Barrage to the treatment plant for the intermediate phase. A total of three (3) pumps each of 50% capacity
of total flow are proposed.

2. Raw Water Intake Pumping Station

The raw water pumping works involves pumping raw water (52.0 mid) from the river Mahanadi near
Munduli Barrage to the treatment plant for the intermediate phase. The pump capacity is 1380 cum/hr
running for 20 hrs would meet the requirement (52 MLD) for the year 2026. The key features of pumping
scheme are elaborated below:

2.1. Vertical Turbine Pump (VT)

Vertical pump is submerged and motor is installed on floor above maximum flood level. The motor is
connected to the pump by shaft. The VT pumps being submerged are assured of positive suction at all
times.

The water level in the river Mahanadi varies in wide range. Vertical turbine pumps are the most suited for
water extraction from river intake where there is a large amount of level variation. Hence vertical turbine
pumps are recommended for this installation. Three (3) number pumps, each of 50% capacity of total flow,
two (2) working and one (1) standby (2W+1S) are proposed.

2.2. Pump parameters, Operation and Salient features

Pump of capacity 1380 cum/hr of 27 m of head running for 20 hours would meet the requirement of 52
mid.

It is observed in pumps that over a period of time the pump impeller gets slightly wom out due to which
there is a marginal drop in desired discharge. Hence it is felt prudent to consider a margin of 6% on the
desired discharge. The pump parameters for the pumps thus are 1380 cum/r discharge at 27 mwec total
head. Pumps would be self-water lubricated and of non-pullout type.

Preliminary information available from manufacturers and their technical literature suggests that pump
efficiency at the guarantee point will be about 85%. The power absorbed by each pump at Munduli Intake
Pumping Station would be approx. 130 kW (175 Hp). P

4
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SCHEDULE - B: DEVELOPMENT OF PROJECT WATER SUPPLY SYSTEM
(See Clause 2)

Development of the Project Water Supply System

Development of the Project Water Supply System shall include construction of the Project Water
Supply System as described in this Schedule-B. The Concessionaire shall build the Project Water
Supply System in accordance with minimum description as provided in Schedule —B.

The Project Water Supply System shall be completed by the Concessionaire in conformity with the
Specifications and Standards set forth in Annex-| of Schedule-C.

Chief Engineer P.H. (Urban)
Olothe E.I.C.7.H.(0), BBSR
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Alighment of the Pipeline (Indicative Map)
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Water Intake Point (Indicative Map)
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ANNEX-I OF SCHEDULE-A: PROJECT SITE

1. Location and Access of Site

The location of the project is in vicinity of Bhubaneswar city, Odisha

Proposed Water Nefacta

Sup ly Network

/ Tarsboi Argul N’ 20 /

The single point tappings from transmission main are proposed at following locations:

(a) IT Bhubaneswar: Location is at Argul, near Jatni
(b)  National Institute of Science, Education & Research (NISER): Location is at 5 kms from NH-5
along the Khorda-Jatni Road

) IDCO project locations

d) INFOCITY-II: Location is at about 3kms north-west of Janla

e) Khorda ULB

f)  JatniULB

Chief Engineer B.H. (Urban)
Oisthe E.|.C. P.H.(0), BBSR
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SCHEDULE - A: SITE OF THE PROJECT
1. The Site
11. The Site for the Bulk Water Supply System has been described in Annex-l of this Schedule-A.

1.2. An inventory of the Site including the land, buildings, structures, road works, trees and any other
immovable property on, or attached to, the Site shall be prepared jointly by the Authority
Representative and the Concessionaire, and such inventory shall form part of the Schedules to the
Concession Agreement referred to in Clause 11.3.1 of this Agreement.

(

Chief Engineer P.H. (Urban)
OlotheE.|.C.P.H.(0), BBSR
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PART -V
* SCHEDULES
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IN WITNESS WHEREOF THE PARTIES HAVE EXECUTED AND DELIVERED THIS AGREEMENT AS
OF THE DAY, MONTH AND YEAR FIRST ABOVE WRITTEN.

SIGNED, SEALED AND
DELIVERED

For and on behalf of
THE AUTHORITY by:

(Er. KSHITISH CHANDRA SAHU)
Ch
e T e
T.C.P.H.(0), EBSR
OFFICE OF THE ENGINEER-IN-CHIEF, PUBLIC
HEALTH, ODISHA, BHUBANESWAR HEADS OF

DEPARTMENT BUILDING, IST FLOOR, UNIT-V,
BHUBANESWAR — 751001

In the presence of:

1.

SIGNED, SEALED AND

DELIVERED

il on behalf of
INCESSIONAIRE by:

(Ch. P. Subbaiah )

D;yea{:oV

MEIL (BHUBANESWAR) BULK WATER PROJECT
PRIVATE LIMITED

8-2, TECHNOCRAT INDUSTRIAL ESTATE,
BALANAGAR, HYDERABAD - 500037, INDIA
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Termination Payment

means the amount payable by the Authority to the Concessionaire upon
Temination and may consist of payments on account of and restricted to
the Debt Due and Adjusted Equity, as the case may be, which form part
of the Total Project Cost in accordance with the provisions of this
Agreement; provided that the amount payable in respect of any Debt Due
expressed in foreign currency shall be computed at the Reference
Exchange Rate for conversion into the relevant foreign currency as on
the date of Termination Payment. For the avoidance of doubt, it is agreed
that within a period of 60 (sixty) days from COD, the Concessionaire shall
notify to the Authority, the Total Project Cost as on COD and its
disaggregation between Debt Due and Equity, and only the amounts so
conveyed shall form the basis of computing Termination Payment, and it
is further agreed that in the event such disaggregation is not notified to
the Authority, Equity shall be deemed to be the amount arrived at by
subtracting Debt Due from Total Project Cost;

Tests

means the tests set forth in Schedule-H to determine the completion of
Water Supply System in accordance with the provisions of this
Agreement;

Total Project Cost

Means the lowest of:

(a) the capital cost of the Project, less Equity Support as set forth in
the Financial Package;

(b) the actual capital cost of the Project upon completion of of the
Project less Equity Support; and

(c) a sum of Rs. 187.7118 Crores (Rupees One Hundred and Eighty
Seven Crores and Seventy One Lakhs), less Equity Suppott;

provided that in the event of Termination, the Total Project Cost shall be
deemed to be modified to the extent of variation in WP| or Reference
Exchange Rate occurring in respect of Adjusted Equity and Debt Due, as
the case may be, in accordance with the provisions of this Agreement;
provided further that in the event WPI increases, on an average, by more
than 6% (six per cent) per annum for the period between the date hereof
and COD, the Parties shall meet, as soon as reasonably practicable, and
agree upon revision of the amount hereinbefore specified such that the
effect of increase in WP, in excess of such 6% (six per cent), is reflected
in the Total Project Cost;

Transfer Date

means the date on which this Agreement and the Concession hereunder
expires pursuant to the provisions of this Agreement or is terminated by a
Termination Notice;

User Fees

Means the charges levied on account of water supply to the Bulk Users
for domestic or non-domestic purposes.

Vesting Certificate

Shall have the meaning set forth in Clause 35.4;

!r'\‘ - .
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’7 Act, 1956 including any statutory modification: or re-enactment thereof, for
the time being in force, and appointed in accordance with Clause 30.21;
“Subordinated Debt” means the aggregate of the following sums expressed in indian Rupees
or in the currency of debt, as the case-may be, outstanding as on the
Transfer Date:

(a) the principal amount of debt provided by lenders or the
Concessionaire for meeting the Total Project Cost and subordinated to
the financial assistance provided by the Senior Lenders; and '

(b) all accrued interest on'_the debt referred to in Sub-clause (a)
above but restricted to the lesser of actual interest rate and a rate equal
to 5% (five per cent) above the Bank Rate in case of loans expressed in
Indian Rupees and lesser of the actual interest rate and six-month LIBOR
(London Inter Bank Offer Rate) plus 2% (two per cent) in case of loans
expressed in foreign currency, but does not include any interest that had
fallen due one year prior to the Transfer Date;

provided that if all or any part of the Subordinated Debt is convertible into
Equity at the option of the lenders and/or the Concessionaire, it shall for
the purposes of this Agreement be deemed to be Subordinated Debt
even after such conversion and the principal thereof shall be dealt with as
if such conversion had not been undertaken;

Subsistence Revenue Means the total amount of Fee revenue that is required by the
Concessionaire in an Accounting Year to meet the sum of (a) O&M
Expenses, subject to an annual ceiling of 3% (three per cent) of the Total
Project Cost, plus Grant during the first Accounting Year after COD, to be
revised for each subsequent year to reflect the variations in WPI
occurring between COD and commencement of such Accounting Year,
and (b) Debt Service in such Accounting Year, but excluding any interest
paid by the Authority under clause 31.7.2 or 32.2;

Suspension shall have the meaning set forth in Clause 33.1;

| Service “Level | Means the service level requirement referred to in this Schedule-Q;
Requirements

Taxes means any Indian taxes including excise duties, customs duties, value
added tax, sales tax, local taxes, cess and any impost or surcharge of
like nature (whether Central, State or local) on the goods, materials,
equipment and services incorporated in and forming part of the Project
Water Supply System charged, levied or imposed by any Government
Instrumentality, but excluding any interest, penalties and other sums in
relation thereto imposed on any account whatsoever. For the avoidance
of doubt, Taxes shall notinclude taxes on corporate income;

Termination means the expiry or termination of this Agreement and the Concession
hereunder;
Termination Notice means the communication issued in accordance with this Agreement by

one Party to the other Party terminating this Agreement;

e —
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System

accordance with this Agreement;

.

Provisional Certificate

shall have the meaning set forth in Clause 15.3;

Raw Water

Shall mean the water that shall be drawn from the Mundali Barrage of
River Mahanadi;

Realisable Fee

‘Realisable Fee” means all the Fee due and realisable under this
Agreement, but does not include fees that the Concessionaire has not
been able to realise after due diligence and best efforts. For the
avoidance of doubt, Realisable Fee shall, save as provided in Clause
24.3, be the amount so declared by the Concessionaire on the basis of its
provisional accounts or the audited accounts, as the case may be, and in
the event of a dispute thereto, the Dispute Resolution procedure shall

apply;

Request for Proposal

Shall have the meaning set forth in Recital (D)

Request for Qualification

Shall have the meaning set forth in Recital (C)

Right of Way

means the constructive possession of the Site, together with all way
leaves, easements, unrestricted access and other rights of way,
howsoever described, necessary for construction, operation and
maintenance of the Project Water Supply System in accordance with this
Agreement;

Safety Requirements

Shall have the meanings as set forth in Clause 19.1;

Safety Fund

Shall have the meanings as set forth in Clause 19.2;

Scheduled Water Supply
System

Shall have the meanings as set forth in Clause 13.3;

Scope of the Project

Shall have the meanings as set forth in Clause 2.1;

Senior Lenders

means the financial institutions, banks, multilateral lending agencies,
trusts, funds and agents or trustees of debenture holders, including their
successors and assignees, who have agreed to guarantee or provide
finance to the Concessionaire under any of the Financing Agreements for
meeting all or any part of the Total Project Cost and who hold parri passu
charge on the assets, rights, title and interests of the Concessionaire;

Site

Shall have the meanings as set forth in Clause 11 s

Specifications and

Standards

State

means the specifications and standards relating to the quality, quantity,
capacity and other requirements for the Project Water Supply System, as
set forth in Schedule-C, and any modifications thereof, or additions
thereto, as included in the design and engineering for the Project Water
Supply System submitted by the Concessionaire to, and expressly
approved by, the Authority;

‘means the State of Odisha and “State Government means the
government of that State;

Statutory Auditors

means a reputable firm of chartered accountants acting as the statutory

auditors of the Concessionaire under the provisions of the Companies

! {
ChlefEngineer P.H. (Urban)
E.J.C.P.H.(0), BBS,
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reconstruction, reinstatement; improvement ahd: maintenance costs, (f)
payments required to be made under the O&M Contract, or any other
contract in connection with or incidental to O&M, and (g) all other
expenditure required to be mcurred under Appllcable Laws, Applicable
Pemnits or this Agreement; : e -

O&M Inspection Report

Shall have the meaning set forth in Clause 20.2;

Operation Period

means the period commencing from COD and ending on the Transfer
Date;

Panel of Chartered | shall have the meaning set forth in Clause 30.2.1;
Accountants :
Parties means the parties to this Agreement collectively.and “Party” shall mean

any of the parties to this Agreement individually;

Performance Security

shall have the meaning set forth in Clause 10.1;

Political Event

shall have the meaning set forth in Clause 31.4;

Premium

Shall have the meaning set forth in Clause 23.3;

Project

means the construction, operation and maintenance of the Project Water
Supply System in accordance with the provisions of this Agreement, and
includes all works, services and equipment relating to or in respect of the
Scope of the Project;

Project Agreements

Means this Agreement, Financing Agreements, EPC Contract, Bulk Water
Supply Agreement, and any other agreements or material contracts
(other than the Financing Agreements) that may be entered into by the
Concessionaire with any person in connection with matters relating to,
arising out of or incidental to the Project;

Project Assets

means all physical and other assets relating to and forming part of the
Project Site including (a) rights over the Project Site in the form of
licence, right of way or otherwise; (b) tangible assets such as civil works
and equipment (including tankers); (c) Project Facilities situated on the
Project Site; (d) all rights of the Concessionaire under the Project
Agreements; (e) financial assets, such as receivables, security deposits
etc.; (f) insurance proceeds; and (g) Pemits and authorisations relating
to or in respect of the Project;

Project Completion Date

Means the date on which the Completion Certificate or the Provisional
Certificate is issued under the provisions of Article 15;

Project
Schedule

Completion

means the progressive Project Milestones set forth in Schedule-F for
completion of the Project Water Supply ‘System on or before the
Scheduled Water Supply System Completion Date;

Project Facilities

means the new facilites to be constructed in accordance with this
Agreement and the Existing Assets (both before and during the
Concession Period);

Project Water Supply | means the new facilites to be constructed including the laying of
pipelines, water treatment plant, intake, pumping stations, .etc. in
<
Chief L. 1)
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programmes and manuals, drawings, copyright::(including: rights in
computer software), database rights, semi-conductor; topography rights;
utility models, rights in know-how and other intellectyal property rights, in
each case whether registered or unregistered and |nc|ud|ng apphcatnons
for registration, and all rights or forms of protectlon having equivalent or
similar effect anywhere in the world;

Lead Member

Shall have the meaning set forth in Recital (C)

LOA or Letter of Award

Means the letter of award referred to in Recital (E);

Lenders Representative

means the person duly authorised by the Senior Lenders to act for and
on behalf of the Senior Lenders with regard to matters arising out of or’in
relation to this Agreement, and includes his successors;, assugns and
substitutes; :

Maintenance Manual

Shall have the meaning ascribed to it in Clause 18.3;

Maintenance Programme

Shall have the meaning ascribed to it in Clause 18.4;

Maintenance
Requirements

Shall have the meaning ascribed to it in Clause 18.2;

Material Adverse Effect

means a material adverse effect of any act or event on the ability of either
Party to perform any of its obligations under and in accordance with the
provisions of this Agreement and which act or event causes a material
financial burden or loss to either Party,

Minimum Drawdown Level

means the level below which the reservoir will not be drawn down;

MLD

means million litres per day;

Nominated Company

means a company selected by the Lenders’ Representative and
proposed to the Authority for substituting the Concessionaire in
accordance with the provisions of the Substitution Agreement;

Non-Political Event

Shall have the meaning set forth in Clause 31.2;

O&M

means the operation and maintenance of the Project Water Supply
System and includes all matters connected with or incidental to such
operation and maintenance, provision of services and facilities, and
coliection of Fee in accordance with the provisions of this Agreement;

O&M Contract

means the operation and maintenance contract that may be entered into
between the Concessionaire and the O&M Contractor for performance of
all or any of the O&M obligations;

O&M Contractor

means the person, if any, with whom the Concessionaire has entered into
an O&M Contract for discharging O&M obligations-for'and on behalf of
the Concessionaire;

O&M Expenses

means expenses incurred by or on behalf of the Concessionaire or by the
Authority, as the case may be, for all O&M including (a) cost of salaries
and other compensation to employees, (b) cost of materials, supplies,
utilities and other services, (c) premia for insurance, '(d) all taxes, duties,
cess and fees due and payable for O&M, (e) all repair, replacement,

Q
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parameters used for making calculations and projections therein;

Financial Package

means the financing package indicating the total capital cost of Water.
Supply Project and the means of financing thereof, as set forth in the
Financial Model and approved by the Senior Lenders, and includes
Equity, all financial assistance specified in the Financing Agreements,
Subordinated Debt and Equity Support, if any; ]

Financing Agreements

means the agreements executed by the Concessionaire in respect of
financial assistance to be provided by the Senior Lenders by way of
loans, guarantees, subscription to non-convertible debentures and other
debt instruments including loan agreements, guarantees, notes,
debentures, bonds and other debt instruments, security agreements, and

other documents relating to the financing (including refinancing) of the

Total Project Cost, and includes amendments or modifications

Force Majeure or Force

Majeure Event

shall have the meaning ascribed fo it in Clause 31.1;

GOl

Means the Govemment of India;

GoO

Government of Odisha;

Good Industry Practice

means the practices, methods, techniques, designs, standards, skills,
diligence, efficiency, reliability and prudence which are generally and
reasonably expected from a reasonably skilled and experienced operator
engaged in the same type of undertaking as envisaged under this
Agreement and which would be expected to result in the performance of
its obligations by the Concessionaire in accordance with this Agreement,
Applicable Laws and Applicable Permits in reliable, safe, economical and
efficient manner;

Government

Means the Govemment of India;

Grant

Shall have the meaning set forth in Clause 23.1.1;

Indemnified Party

Means the Party entitled to the benefit of an indemnity pursuant to Article
39;

Indemnifying Party

Means the Party obligated to indemnify the other Party pursuant to Article
39;

Independent Engineer

Shall have the meaning set forth in Clause 21.1

Indirect Political Event

Shall have the meaning set forth in Clause 31.3;

Insurance Cover

means the aggregate of the maximum sums insured under the
insurances taken out by the Concessionaire pursuant to Article 29, and
includes all insurances required to be taken out by the Concessionaire
under Clause 29.1 but not actually taken, and when used in the context of
any act or event, it shall mean the aggregate of the maximum sums
insured and payable or deemed to be insured and payable in relation to
such act or event;

Intellectual Property

Means all patents, trademarks, service marks, logos, get-ups, trade

<
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Facilities in accordance with the provisions of this Agreement;

EPC Contractor

Means the person with whom the Concessionaire has entered into an
EPC Contract;

Emergency

means a condition or situation that is likely to endanger the security of the
individuals on or about the Project Water Supply System, including Users
thereof, or which poses an immediate threat of material damage to any of
the Project Assets;

Encumbrances

means, in relaton to the Project Water Supply System, any
encumbrances such as mortgage, charge, pledge, lien, hypothecation,
security interest, assignment, privilege or priority of any kind having the
effect of security or other such obligations, and shall include any
designation of loss payees or beneficiaries or any similar arrangement
under any insurance policy pertaining to the Project Water Supply
System, where applicable herein but excluding utilities referred to in
Clause 12.1;

Equity

means the sum expressed in Indian Rupees representing the paid up
equity share capital of the Concessionaire for meeting the equity
component of the Total Project Cost, and shall for the purposes of this
Agreement include convertible instruments or other similar forms of
capital, which shall compulsorily convert into equity share capital of the
Company, and any interest-free funds advanced by any shareholder of
the Company for meeting such equity component, but does not include
Equity Support;

Equity Support

Shall have the meaning set forth in Clause 23.2.1;

Escrow Account

means an Account which the Concessionaire shall open and maintain
with a Bank in which all inflows and outflows of cash on account of capital
and revenue receipts and expenditures shall be credited and debited, as
the case may be, in accordance with the provisions of this Agreement,
and includes the Sub-Accounts of such Escrow Account;

Escrow Agreement

Shall have the meaning set forth in Clause 28.1.2

Escrow Bank

Shall have the meaning set forth in Clause 28.1.1

Escrow Default

Shall have the meaning set forth in Schedule-P;

Fee or User Fee

Shall mean the charge levied on and payable for consumption of water
using the Project Water Supply System, in accordance with Schedule-K
of this Agreement.

Financial Close

means the fulfilment of all conditions precedent to the initial availability of
funds under the Financing Agreements;

Financial Default

shall have the meaning set forth in Schedule-U;

Financial Model

means the financial mode! adopted by Senior Lenders, setting forth the
capital and operating costs of the Project and revenues therefrom on the
basis of which financial viability of the Project has been determined by
the Senior Lenders, and includes a description of the assumptions and

Chief Engine#
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Authority or the Independent Engineer to accord their approval,

DBFOT

Design, Build, Finance, Operate and Transfer” shall have the meaning set
forth in Recital (B);

Damages

shall have the meaning set forth in Sub-clause (w) of Clause 1.2.1;

Debt Due

means the aggregate of the following sums expressed in Indian Rupees
outstanding on the Transfer Date:

(a) the principal amount of the debt provided by the Senior Lenders under
the Financing Agreements for financing the Total Project Cost (the
“principal”) but excluding any part of the principal that had fallen due for
repayment two years prior to the Transfer Date;

(b) all accrued interest, financing fees and charges payable under the
Financing Agreements on, or in respect of, the debt referred to in Sub-
clause (a) above until the Transfer Date but excluding (i) any interest,
fees or charges that had fallen due one year prior to the Transfer Date,
(i) any penal interest or charges payable under the Financing
Agreements to any Senior Lender, and (iii) any prepayment charges in
relation to accelerated repayment of debt except where such charges
have arisen due to Authority Default; and (c) any Subordinated Debt
which is included in the Financial Package and disbursed by lenders for
financing the Total Project Cost;

provided that if all or any part of the Debt Due is convertible into Equity at
the option of Senior Lenders and/or the Concessionaire, it shall for the
purposes of this Agreement be deemed to be Debt Due even after such
conversion and the principal thereof shall be dealt with as if such
conversion had not been undertaken;

Debt Service

means the sum of all payments on account of principal, interest, financing
fees and charges due and payable in an Accounting Year to the Senior
Lenders under the Financing Agreements;

Development Period

means the period from the date of this Agreement until the Appointed
Date;

Dispute Shall have the meaning set forth in Clause 41.1.1;
Dispute Resolution | Means the procedure for resolution of Disputes set forth in Article 41;
Procedure

Divestment Requirements

Means the obligations of the Concessionaire for and in respect of
Termination as set forth in Clause 35.1;

Document or
Documentation

means documentation in printed or written form, or in tapes, discs,
drawings, computer programmes, writings, reports, photographs, films,
cassettes, or expressed in any other written, electronic, audio or visual
form;

EPC Contract

means the engineering, procurement and construction contract or
contracts entered into by the Concessionaire with one or more
Contractors for, inter alia, engineering and .construction of the Project

<«
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Consortium Member to the total Equity, if it occurs prior to COD, shall
Change in Ownership;

Change of Scope

Shall have the meaning set forth in Clause 16.1

Company

Means the Company acting as the Concessionaire under this Agreement;

Completion Certificate

Shall have the meaning set forth in Clause 156.2

Concession

Shall have the meaning set forth in Clause 3.1.1

Concessionaire

Shall have the meaning attributed thereto in the array of Parties
hereinabove as set forth in the Recitals;

Concession Fee

Shall have the meaning as set forth in Clause 24.1

Concession Period

means the period starting on and from the Appointed Date and ending on
the Transfer Date;

Concessionaire Default

Shall have the meaning set forth in Clause 34.1.1

Conditions Precedent

Shall have the meaning set forth in Clause 4.1.1.

Consortium

Consortium Member

Shall have the meaning set forth in Recital (C);

means a company specified in Recital (C) as a member of the
Consortium;

Construction Period

means the period beginning from the Appointed Date and ending on the
COD;

Construction Works

means all works and things necessary to complete the Project Water
Supply System in accordance with this Agreement;

Contractor

means the person or persons, as the case may be, with whom the
Concessionaire has entered into any of the EPC Contract, the O&M
Contract, or any other agreement or a material contract for construction,
operation and/or maintenance of the Project Water Supply System or
matters incidental thereto, but does not include a person who has entered
into an agreement for providing financial assistance to the
Concessionaire;

Cure Period

means the period specified in this Agreement for curing any breach or
default of any provision of this Agreement by the Party responsible for
such breach or default and shall:

(a) commence from the date on which a notice is delivered by one Party
to the other Party asking the latter to cure the breach or default specified
in such notice;

(b) not relieve any Party from liability to pay Damages or compensation
under the provisions of this Agreement; and

(c) not in any way be extended by any period of Suspension under this
Agreement; provided that if the cure of any breach by the Concessionaire
requires any reasonable action by the Concessionaire that must be
approved by the Authority or the Independent Engineer hereunder, the
applicable Cure Period shall be extended by the period taken by the
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Rs. 1,000 crore (Rupees one thousand crore) or any other bank
acceptable to Senior Lenders, but does not include a bank in which any
Senior Lender has an interest;

Bank Rate

means the rate of interest specified by the Reserve Bank of India from
time to time in pursuance of section 49 of the Reserve Bank of India Act,
1934 or any replacement of such Bank Rate for the time being in effect;

Bid

means the documents in their entirety comprised in the bid submitted by
the Consortium in response to the Request for Proposals in accordance
with the provisions thereof;

Bid Security

means the security provided by the Concessionaire to the Authority along
with the Bid in a sum of Rs. 1.87 Crore (Rupees One Crore Eighty Seven
Lakh only), in accordance with the Request for Proposals, and which is to
remain in force until substituted by the Performance Security;

Bulk Users

means the users who will purchase the treated water in accordance with
the Bulk Water Supply Agreement;

CcOD or Commercial
Operation Date

Shall have the meaning set forth in Clause 16.1

CPHEEO

the Central Public Heaith & Environmental Engineering
Organisation;

Change in Law

means the occurrence of any of the following after the date of Bid:
(a) the enactment of any new Indian law;
(b) the repeal, modification or re-enactment of any existing Indian law;

(c) the commencement of any Indian law which has not entered into
effect until the date of Bid;

(d) a change in the interpretation or application of any Indian law by a
judgement of a court of record which has become final, conclusive
and binding, as compared to such interpretation or application by a
court of record prior to the date of Bid; or

(e) any change in the rates of any of the Taxes that have a direct effect
on the Project;

Change in Ownership

means a transfer of the direct and/or indirect legal or beneficial ownership
of any shares, or securities convertible into shares, that causes the
aggregate holding of the Consortium Members, together with their
Associates, in the total Equity to decline below (i) 51% (fifty one per cent)
thereof during Construction Period, (ii) 33% (thirty three per cent) thereof
during a period of 3 (three) years following COD, and (iii) 26% (twenty six
per cent) thereof, or such lower proportion as may be pemitted by the
Authority during the remaining Concession Period; provided that any
material variation (as compared to the representations made by the
Concessionaire during the bidding process for the purposes of meeting
the minimum conditions of eligibility or for evaluation of its application or
bid, as the case may be,) in the proportion of the equity holding of the
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hereunder, as may be in force and effect during the subsistence of this
Agreement;

Applicable Permits

means all clearances, licences, permmits, authorisations, no objection
certificates, consents, approvals and exemptions required to be obtained
or maintained under Applicable Laws in connection with the construction,
operation and maintenance of the Project Water Supply System, herein
referred to as “Project” during the subsistence of this Agreement;

Appointed Date

means the date on which Financial Close is achieved or an earlier date
that the Parties may by mutual consent determine, and shall be deemed
to be the date of commencement of the Concession Period. For the
avoidance of doubt, every Condition Precedent shall have been satisfied
or waived prior to the Appointed Date and in the event all Conditions
Precedent are not satisfied or waived, as the case may be, the Appointed
Date shall be determined to occur only when each and every Condition
Precedent is either satisfied or waived, as the case may be;

Arbitration Act

means the Arbitration and Conciliation Act, 1996 and shall include
modifications to or any re-enactment thereof, as in force from time to
time;

Associate or Affiliate

means, in relation to either Party and/or Consortium Members, a person
who controls, is controlled by, or is under the common control with such
Party or Consortium Member (as used in this definition, the expression
“control” means, with respect to a person which is a company or
corporation, the ownership, directly or indirectly, of more than 50% (fifty
per cent) of the voting shares of such person, and with respect to a
person which is not a company or corporation, the power to direct the
management and policies of such person, whether by operation of law or
by contract or otherwise);

Authority Default

Shall have the meaning set forth in Clause 34.2.1

Authority Representative

means such person or persons as may be authorised in writing by the
Authority to act on its behalf under this Agreement and shall include any
person or persons having authority to exercise any rights or perform and
fulfil any obligations of the Authority under this Agreement;

Average Daily Fee

Means the amount arrived at after dividing the total Realisable Fee of the
immediately preceding Accounting Year by 365 (three hundred and sixty
five), and increasing the result thereof by 5% (five per cent),

Provided that the Average Daily Fee for any period prior o completion of
the first Accounting Year following COD shall be a simple average of the
Fee collected each month during the period between COD and the last
day of the month preceding the month on which the event requiring
calculation hereof occurred, and in the event that the Fee payable by any
segment of Users has not been realised for any reason, an assessment
thereof shall be made by the Independent Engineer to form part of the
Average Daily Fee for such period;

Bank

means a bank incorporated in India and having a minimum net worth of
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In this Agreement, the following words and expressions shall, unless repugnant to the context or

meaning thereof, have th

e meaning hereinafter respectively assigned to them:

Accounting Year

means the financial year commencing from the first day of April of any
calendar year and ending on the thirty-first day of March of the next
calendar year;

Adjoining Areas

Means the Urban Local Bodies, i,e, Khorda and Jatni ULB

Adjusted Equity

means the Equity funded in Indian Rupees and adjusted on the first day
of the current month (the “Reference Date”), in the manner set forth
below, to reflect the change in its value on account of depreciation and
variations in WPI, and for any Reference Date occurring:

(a) on or before COD, the Adjusted Equity shall be a sum equal to the
Equity funded in Indian Rupees and expended on the Project, revised
to the extent of one half of the variation in WPI occurring between the
first day of the month of Appointed Date and the Reference Date;

(b) from COD and until the 4th (fourth) anniversary thereof, an amount
equal to the Adjusted Equity as on COD shall be deemed to be the
base (the “Base Adjusted Equity”) and the Adjusted Equity
hereunder shall be a sum equal to the Base Adjusted Equity, revised
at the commencement of each month following COD to the extent of
variation in WPI occurring between COD and the Reference Date;

(c) after the 4th (fourth) anniversary of COD, the Adjusted Equity
hereunder shall be a sum equal to the Base Adjusted Equity, reduced
by 0.33% (zero point three three per cent) thereof at the
commencement of each month following the 4th (fourth) anniversary
of COD and the amount so arrived at shall be revised to the extent of
variation in WP occurring between COD and the Reference Date;

For the avoidance of doubt, the Adjusted Equity shall, in the event of
Termination, be computed as on the Reference Date immediately
preceding the Transfer Date; provided that no reduction in the Adjusted
Equity shall be made for a period equal to the duration, if any, for which
the Concession Period is extended, but the revision on account of WPI
shall continue to be made;

Agreement or Concession
Agreement

means this Agreement, its Recitals, the Schedules hereto and any
amendments thereto made in accordance with the provisions contained
in this Agreement;

Applicable Laws

means all laws, brought into force and effect by GOI or the Govemment
of Odisha including rules, regulations and notifications made there under,
and judgements, decrees, injunctions, writs and orders of any court of
record, applicable to this Agreement and the exercise, performance and

. H.
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In the case of the Concessionaire, be given by facsimile or e-mail and by letter delivered by
hand to the address given and marked for attention of the person set out below or to such
other person as the Concessionaire may from time to time designate by notice to the
Authority; provided that notices or other communications to be given to an address outside
Bhubaneswar may, if they are subsequently confirmed by sending a copy thereof by
registered acknowledgement due, air mail or by courier, be sent by facsimile or e-mail to the
number as the Concessionaire may from time to time designate by notice to the Authority;

Attention: Chief Engineer, PHEO (U)

Designation: Chief Engineer

Address: Heads of Department Building, 1st floor, Unit-V, Bhubaneswar — 751001, Odisha
Tel No.: 0674 — 2393909

FAX NO. 0674 — 2396935

Email: cephodisha@gmail.com; ceph@ori.nic.in

In the case of the Authority, be given by facsimile or e-mail and by letter delivered by hand
and be addressed to the Chairman of the Authority with a copy delivered to the Authority
Representative or such other person as the Authority may from time to time designate by
notice to the Concessionaire; provided that if the Concessionaire does not have an office in
Delhi it may send such notice by facsimile or e-mail and by registered acknowledgement due,
air mail or by courier; and

any notice or communication by a Party to the other Party, given in accordance herewith,
shall be deemed to have been delivered when in the normal course of post it ought to have
been delivered and in all other cases, it shall be deemed to have been delivered on the actual
date and time of delivery; provided that in the case of facsimile or e-mail, it shall be deemed
to have been delivered on the working day following the date of its delivery.

Language

All notices required to be given by one Party to the other Party and all other communications,
Documentation and proceedings which are in any way relevant to this Agreement shall be in
writing and in English language.

Counterparts

This Agreement may be executed in two counterparts, each of which, when executed and
delivered, shall constitute an original of this Agreement.

Chief Engineei ¢ .ii. (Urban)
Olothe E.I.C.P.H.(O), BBSR
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Entire Agreement

This Agreement and the Schedules together with any addendum / amendments to this agreement,
the Letter of Award, the Letter of Intent, the addendum/ corrigendum to the Request for Proposal
(if any) and Request for Proposal constitutes a complete and exclusive statement of the terms of
the agreement between the Parties on the subject hereof, and no amendment or modification
hereto shall be valid and effective unless such modification or amendment is agreed to in writing
by the Parties and duly executed by persons especially empowered in this behalf by the
respective Parties. All prior written or oral understandings, offers or other communications of every
kind pertaining to this Agreement are abrogated and withdrawn. For the avoidance of doubt, the
Parties hereto agree that any obligations of the Concessionaire arising from the Request for
Qualification or Request for Proposals, as the case may be, shall be deemed to form part of this
Agreement and treated as such.

Severability

If for any reason whatever, any provision of this Agreement is or becomes invalid, illegal or
unenforceable or is declared by any court of competent jurisdiction or any other instrumentality to
be invalid, illegal or unenforceable, the validity, legality or enforceability of the remaining
provisions shall not be affected in any manner, and the Parties will negotiate in good faith with a
view to agreeing to one or more provisions which may be substituted for such invalid,
unenforceable or illegal provisions, as nearly as is practicable to such invalid, illegal or
unenforceable provision. Failure to agree upon any such provisions shall not be subject to the
Dispute Resolution Procedure set forth under this Agreement or otherwise.

No partnership

This Agreement shall not be interpreted or construed to create an association, joint venture or
partnership between the Parties, or to impose any partnership obligation or liability upon either
Party, and neither Party shall have any right, power or authority to enter into any agreement or
undertaking for, or act on behalf of, or to act as or be an agent or representative of, or to otherwise
bind, the other Party.

Third Parties

This Agreement is intended solely for the benefit of the Parties, and their respective successors
and pemnitted assigns, and nothing in this Agreement shall be construed to create any duty to,
standard of care with reference to, or any liability to, any person not a Party to this Agreement.

Successors and Assigns

This Agreement shall be binding upon, and inure to the benefit of the Parties and their respective
successors and pemitted assigns.

Notices

Any notice or other communication to be given by any Party to the other Party under or in
connection with the matters contemplated by this Agreement shall be in writing and shall:
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Waiver

Waiver, including partial or conditional waiver, by either Party of any default by the other Party in
the observance and performance of any provision of or obligations under this Agreement:-

(a) shall not operate or be construed as a waiver of any other or subsequent default hereof or of
other provisions of or obligations under this Agreement;

(b) shall not be effective unless it is in writing and executed by a duly authorised representative
of the Party; and

(c) shall not affect the validity or enforceability of this Agreement in any manner.
Liability for review of Documents and Drawings
Except to the extent expressly provided in this Agreement:

(@) no review, comment or approval by the Authority or the Independent Engineer of any
Project Agreement, Document or Drawing submitted by the Concessionaire nor any
observation or inspection of the construction, operation or maintenance of the Project Water
Supply System nor the failure to review, approve, comment, observe or inspect hereunder
shall relieve or absolve the Concessionaire from its obligations, duties and liabilities under
this Agreement, the Applicable Laws and Applicable Permits; and

(b) the Authority shall not be liable to the Concessionaire by reason of any review, comment,
approval, observation or inspection referred to in Sub-clause (a) above.

Exclusion of implied warranties etc.

This Agreement expressly excludes any warranty, condition or other undertaking implied at law or
by custom or otherwise arising out of any other agreement between the Parties or any
representation by either Party not contained in a binding legal agreement executed by both
Parties.

Survival
Termination shall:

(a) not relieve the Concessionaire or the Authority, as the case may be, of any obligations
hereunder which expressly or by implication survive Termination hereof; and

(b) except as otherwise provided in any provision of this Agreement expressly limiting the liability
of either Party, not relieve either Party of any obligations or liabilities for loss or damage to the
other Party arising out of, or caused by, acts or omissions of such Party prior to the
effectiveness of such Termination or arising out of such Temination.

All obligations surviving Termination shall only survive for a period Qt_;’l;:.ﬁong‘} years following the
date of such Termination. i BULK :-..-;!.““-j\\
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MISCELLANEOUS

Governing law and jurisdiction

This Agreement will be construed and interpreted in accordance with, and governed by, the laws of
India, and the courts at Bhubaneswar will have jurisdiction over matters arising out of or relating to
this Agreement.

Waiver of immunity
Each Party unconditionally and irrevocably —

(a) Agrees that the execution, delivery and performance by it of this Agreement and the matters
contemplated hereby constitute commercial acts done and performed for commercial

purpose;

(b)  Agrees that, should any proceedings be brought against it or its assets property or revenues
in any jurisdiction in relation to this Agreement no immunity (whether by reason of sovereignty
or otherwise) from such proceedings will be claimed by or on bebhalf of the Party with respect
to its assets, property or revenues.

(c) waives any right of immunity which it or its assets, property or revenues now has, may
acquire in the future or which may be attributed to it in any jurisdiction; and

(d) consents generally in respect of the enforcement of any judgement or award against it in any
such proceedings to the giving of any relief or the issue of any process in any jurisdiction in
connection with such proceedings (including the making, enforcement or execution against it
or in respect of any assets, property or revenues whatsoever irrespective of their use or
intended use of any order or judgement that may be made or given in connection therewith).

Depreciation and Interest

43.3.1. For the purposes of depreciation under the Applicable Laws, the property representing the capital

investment made by the Concessionaire in the Project shall be deemed to be acquired and owned
by the Concessionaire. For the avoidance of doubt, the Authority shall not in any manner be liable
in respect of any claims for depreciation to be made by the Concessionaire under the Applicable
Laws.

43.3.2. Unless otherwise specified, any interest payable under this Agreement shall accrue on a daily

434.

outstanding basis and shall be compounded on the basis of quarterly rests.
Delayed payments

The Parties hereto agree that payments due from one Party fo the other Party under the
provisions of this Agreement excluding the Water Payments, will be made within 15 (fifteen) days
of receiving a demand along with the necessary particulars. In the event of delay beyond such
period, the defaulting Party shall pay interest for the period of delay calculated at a rate equal to
5% (five per cent) above the Bank Rate, and recovery thereof shall be without prejudice to the
rights of the Parties under this Agreement including Temrmination thereof.
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DISCOUSURE

Disclosure of Specified Documents

The Concessionaire shall make available for inspection by any person, copies of this Concession
Agreement, the Maintenance Manual, the Maintenance Programme and the Maintenance
Requirements (hereinafter collectively referred to as the “Specified Documents”), free of charge,
during normal business hours on all working days and Concessionaire’s Registered Office. The
Concessionaire shall prominently display at public notices stating the availability of the Specified
Documents for such inspection, and shall make copies of the same available to any person upon
payment of copying charges on a ‘no profit no loss’ basis.

Disclosure of Documents relating to safety

The Concessionaire shall make available for inspection by any person copies of all Documents and
data relating to safety of the Project Water Supply System, free of charge, during normal business
hours on all working days, at the Concessionaire’s Registered Office. The Concessionaire shalt
make copies of the same available to any person upon payment of copying charges on a ‘no profit
no loss’ basis.

Notwithstanding the provisions of Clauses 42.1 and 42.2, the Authority shall be entitled to direct the
Concessionaire, from time to time, to withhold the disclosure of Protected Documents (as defined
hereinbelow) to any person in pursuance of the aforesaid Clauses.

Explanation:

The expression Protected Documents shall mean such of the Specified Documents or documents
referred to in Clauses 42.1 and Clause 42.2, or portions thereof, the disclosure of which the
Authority is entitled to withhold under the provisions of the Right to Information Act, 2005.

\
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41.3.4. The Concessionaire and the Authority agree that an Award may be enforced against the
Concessionaire and/or the Authority, as the case may be, and their respective assets wherever
situated.

41.3.5. This Agreement and the rights and obligations of the Parties shall remain in full force and effect
pending the Award in any arbitration proceedings hereunder.

41.4. Adjudication by Regulatory Authority or Commission

In the event of constitution of a statutory Regulatory Authority or Commission with powers to
adjudicate upon disputes between the Concessionaire and the Authority, all Disputes arising after
such constitution shall, instead of reference to arbitration under Clause 41.3, be adjudicated upon
by such Regulatory Authority or Commission in accordance with the Applicable Law and all
references to Dispute Resolution Procedure shall be construed accordingly. For the avoidance of
doubt, the Parties hereto agree that the adjudication hereunder shall not be final and binding until
an appeal against such adjudication has been decided by an appellate tribunal or High Court, as the
case may be, or no such appeal has been preferred within the time specified in the Applicable Law.

ineer P.H- (Urban),
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41. DISPUTE RESOLUTION

41.1. Dispute resolution

41.1.1. Any dispute, difference or controversy of whatever nature howsoever arising under or out of or in
relation to this Agreement (including its interpretation) between the Parties, and so notified in
writing by either Party to the other Party (the “Dispute”) shall, in the first instance, be attempted
to be resolved amicably in accordance with the conciliation procedure set forth in Clause 41.2.

41.1.2. The Parties agree to use their best efforts for resolving all Disputes arising under or in respect of
this Agreement promptly, equitably and in good faith, and further agree to provide each other with
reasonable access during nommal business hours to all non-privileged records, information and
data pertaining to any Dispute.

41.2. Conciliation

In the event of any Dispute between the Parties, either Party may call upon the Independent
Engineer to mediate and assist the Parties in arriving at an amicable settiement thereof. Failing
mediation by the Independent Engineer or without the intervention of the Independent Engineer,
either Party may require such Dispute to be referred to the Chairman of the Authority and the
Chairman of the Board of Directors of the Concessionaire for amicable settlement, and upon such
reference, the said persons shall meet no later than 7 (seven) days from the date of reference to
discuss and attempt to amicably resolve the Dispute. If such meeting does not take place within the
7 (seven) day period or the Dispute is not amicably settled within 15 (fifteen) days of the meeting or
the Dispute is not resolved as evidenced by the signing of written terms of settlement within 30
(thirty) days of the notice in writing referred to in Clause 41.1.1 or such longer period as may be
mutually agreed by the Parties, either Party may refer the Dispute to arbitration in accordance with
the provisions of Clause 41.3.

41.3. Arbitration

41.3.1. Any Dispute which is not resolved amicably by conciliation, as provided in Clause 41.2, shall be
finally decided by reference to arbitration by a Board of Arbitrators appointed in accordance with
Clause 41.3.2. Such arbitration shall be held in accordance with the Rules of Arbitration of the
International Centre for Alternative Dispute Resolution, New Delhi (the “Rules”), or such other
rules as may be mutually agreed by the Parties, and shall be subject to the provisions of the
Arbitration Act. The venue of such arbitration shall be Bhubaneswar, and the language of
arbitration proceedings shall be English and/or Odia.

41.3.2. There shall be a Board of three arbitrators, of whom each Party shall select one, and the third
arbitrator shall be appointed by the two arbitrators so selected, and in the event of disagreement
between the two arbitrators, the appointment shall be made in accordance with the Rules.

41.3.3. The arbitrators shall make a reasoned award (the “Award”). Any Award made in any arbitration
held pursuant to this Article 41 shall be final and binding on the Parties as from the date it is made,
and the Concessionaire and the Authority agree and undertake to carry out such Award without
delay.

ChiefEngineer?’.H. (Urban)
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40.2.
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RIGHTS AND TITLE OVER THE SITE

Licensee rights

For the purpose of this Agreement, the Concessionaire shall have rights to the use of the Site as
sole licensee subject to and in accordance with this Agreement, and to this end, it may regulate the
entry and use of the Project Water Supply System by third parties in accordance with and subject to
the provisions of this Agreement.

Access rights of the Authority and others

40.2.1. The Concessionaire shall allow free access to the Site at all times for the authorised

representatives and vehicles of the Authority, Senior Lenders, and the Independent Engineer, and
for the persons and vehicles duly authorised by any Government Instrumentality to inspect the
Project Water Supply System or to investigate any matter within their authority, and upon
reasonable notice, the Concessionaire shall provide to such persons reasonable assistance
necessary to carry out their respective duties and functions.

40.2.2. The Concessionaire shall, for the purpose of operation and maintenance of any utility or road

40.3.

40.4.

specified in Article 11, allow free access to the Site at all times for the authorised persons and
vehicles of the controlling body of such utility or road.

Property taxes

All property taxes on the Site shall be payable by the Authority as owner of the Site; provided,
however, that any such taxes payable by the Concessionaire under Applicable Laws for use of the
Site shall not be reimbursed or payable by the Authority.

Restriction on sub-letting

The Concessionaire shall not sub-license or sublet the whole or any part of the Site, save and
except as may be expressly set forth in this Agreement; provided that nothing contained herein shall
be construed or interpreted as restricting the right of the Concessionaire to appoint Contractors for
the performance of its obligations hereunder including for operation and maintenance of all or any
part of the Project Water Supply System.
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39.6.
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action, but the fees and expenses of such counsel shall be at the expense of the Indemnified
Party, when and as incurred, unless:

(a) the employment of counsel by such party has been authorised in writing by the Indemnifying
Party; or

(b) the Indemnified Party shall have reasonably concluded that there may be a conflict of interest
between the Indemnifying Party and the Indemnified Party in the conduct of the defence of
such action; or

(c) the Indemnifying Party shall not, in fact, have employed independent counsel reasonably
satisfactory to the Indemnified Party, to assume the defence of such action and shall have
been so nofified by the Indemnified Party; or

(d) the Indemnified Party shall have reasonably concluded and specifically notified the
Indemnifying Party either:

)] that there may be specific defences available to it which are different from or additional
to those available to the Indemnifying Party; or

(i) that such claim, action, suit or proceeding involves or could have a material adverse
effect upon it beyond the scope of this Agreement:

Provided that if Sub-clauses (b), (c) or (d) of this Clause 39.4.3 shall be applicable, the counsel for
the Indemnified Party shall have the right to direct the defence of such claim, demand, action, suit
or proceeding on behalf of the Indemnified Party, and the reasonable fees and disbursements of
such counsel shall constitute legal or other expenses hereunder.

No consequential claims

Notwithstanding anything to the contrary contained in this Article 39, the indemnities herein provided
shall not include any claim or recovery in respect of any cost, expense, loss or damage of an
indirect, incidental or consequential nature, including loss of profit, except as expressly provided in
this Agreement.

Survival on Termination

The provisions of this Article 39 shall survive Termination.

\
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to the Project. If in any such suit, action, claim or proceedings, a temporary restraint order or
preliminary injunction is granted, the Concessionaire shall make every reasonable effort, by giving
a satisfactory bond or otherwise, to secure the revocation or suspension of the injunction or
restraint order. If, in any such suit, action, claim or proceedings, the Project, or any part thereof or
comprised therein, is held to constitute an infringement and its use is pemanently enjoined, the
Concessionaire shall promptly make every reasonable effort to secure for the Authority a licence,
at no cost to the Authority, authorising continued use of the infringing work. If the Concessionaire
is unable to secure such licence within a reasonable time, the Concessionaire shall, at its own
expense, and without impairing the Specifications and Standards, either replace the affected work,
or part, or process thereof with non-infringing work or part or process, or modify the same so that it
becomes non-infringing.

39.3. Notice and contest of claims

In the event that either Party receives a claim or demand from a third party in respect of which it is
entitled to the benefit of an indemnity under this Article 39 (the “Indemnified Party”) it shall notify
the other Party (the “Indemnifying Party”) within 15 (fifteen) days of receipt of the claim or
demand and shall not settle or pay the claim without the prior approval of the Indemnifying Party,
which approval shall not be unreasonably withheld or delayed. In the event that the Indemnifying
Party wishes to contest or dispute the claim or demand, it may conduct the proceedings in the name
of the Indemnified Party, subject to the Indemnified Party being secured against any costs involved,
to its reasonable satisfaction.

39.4. Defence of claims

39.4.1. The Indemnified Party shall have the right, but not the obligation, to contest, defend and litigate
any claim, action, suit or proceeding by any third party alleged or asserted against such Party in
respect of, resulting from, related to or arising out of any matter for which it is entitled to be
indemnified hereunder, and reasonable costs and expenses thereof shall be indemnified by the
Indemnifying Party. If the Indemnifying Party acknowledges in writing its obligation to indemnify
the Indemnified Party in respect of loss to the full extent provided by this Article 39, the
Indemnifying Party shall be entitled, at its option, to assume and control the defence of such claim,
action, suit or proceeding, liabilities, payments and obligations at its expense and through the
counsel of its choice; provided it gives prompt notice of its intention to do so to the Indemnified
Party and reimburses the Indemnified Party for the reasonable cost and expenses incurred by the
Indemnified Party prior to the assumption by the Indemnifying Party of such defence. The
Indemnifying Party shall not be entitled to settle or compromise any claim, demand, action, suit or
proceeding without the prior written consent of the Indemnified Party, unless the Indemnifying
Party provides such security to the Indemnified Party as shall be reasonably required by the
Indemnified Party to secure the loss to be indemnified hereunder to the extent so compromised or
settled.

39.4.2. If the Indemnifying Party has exercised its rights under Clause 39.3, the Indemnified Party shall
not be entitled to settle or compromise any claim, action, suit or proceeding without the prior
written consent of the Indemnifying Party (which consent shall not be unreasonably withheld or
delayed).

39.4.3. If the Indemnifying Party exercises its rights under Clause 39.3, the Indemnified Party shall
nevertheless have the right to employ its own counsel, and suchfpﬁuﬁséj?may participate in such

-
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39. LIABILITY AND INDEMNITY

39.1. General indemnity

39.1.1. The Concessionaire will indemnify, defend, save and hold hamless the Authority and its officers,
servants, agents, Govemment Instrumentalites and Government owned and/or controlled
entities/enterprises, (“the Authority Indemnified Persons”) against any and all suits,
proceedings, actions, demands and third party claims for any loss, damage, cost and expense of
whatever kind and nature arising out of any breach by the Concessionaire of any of its obligations
under this Agreement or any related agreement or on account of any defect or deficiency in the
provision of services by the Concessionaire to any User, except to the extent that any such sulits,
proceedings, actions, demands and claims have arisen due to any negligent act or omission, or
breach or default of this Agreement on the part of the Authority Indemnified Persons.

39.1.2. The Authority will indemnify, defend, save and hold harmless the Concessionaire against any and
all suits, proceedings, actions, demands and third party claims for any loss, damage, cost and
expense of whatever kind and nature arising out of (i) defect in titte and/or the rights of the
Authority in the land comprised in the Site, and/or (ii) breach by the Authority of any of its
obligations under this Agreement or any related agreement, which materially and adversely affect
the performance by the Concessionaire of its obligations under this Agreement, save and except
that where any such claim, suit, proceeding, action, and/or demand has arisen due to a negligent
act or omission, or breach of any of its obligations under any provision of this Agreement or any
related agreement and/or breach of its statutory duty on the part of the Concessionaire, its
subsidiaries, affiliates, contractors, servants or agents, the same shall be the liability of the
Concessionaire.

39.2. Indemnity by the Concessionaire .

39.2.1. Without limiting the generality of Clause 39.1, the Concessionaire shall fully indemnify, hold
harmless and defend the Authority and the Authority Indemnified Persons from and against any
and all loss and/or damages arising out of or with respect to:

(a) failure of the Concessionaire to comply with Applicable Laws and Applicable Permits;

(b) payment of taxes required to be made by the Concessionaire in respect of the income or
other taxes of the Concessionaire’s contractors, suppliers and representatives; or

(c) non-payment of amounts due as a result of materials or services fumished to the
Concessionaire or any of its contractors which are payable by the Concessionaire or any of
its contractors.

30.2.2. Without limiting the generality of the provisions of this Article 39, the Concessionaire shall fully
indemnify, hold harmless and defend the Authority Indemnified Persons from and against any and
all suits, proceedings, actions, claims, demands, liabilities and damages which the Authority
Indemnified Persons may hereafter suffer, or pay by reason of any demands, claims, suits or
proceedings arising out of claims of infringement of any domestic or foreign patent rights,
copyrights or other intellectual property, proprietary or confidentiality rights with respect to any
materials, information, design or process used by the Concessionaire or by the Concessionaire’s
Contractors in performing the Concessionaire’s obligations or in any v\r’ax_,igs_;orporated in or related
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38.3.

38.4.

38.5.
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Protection of NPV

Pursuant to the provisions of Clauses 38.1 and 38.2 and for the purposes of placing the
Concessionaire in the same financial position as it would have enjoyed had there been no Change
in Law affecting the costs, retums or other financial burden or gains, the Parties shall rely on the
Financial Model to establish a net present value (the “NPV”) of the net cash flow and make
necessary adjustments in costs, revenues, compensation or other relevant parameters, as the case
may be, to procure that the NPV of the net cash flow is the same as it would have been if no
Change in Law had occurred.

Restriction on cash compensation

The Parties acknowledge and agree that the demand for cash compensation under this Article 38
shall be restricted to the effect of Change in Law during the respective Accounting Year and shall be
made at any time after commencement of such year, but no later than one year from the close of
such Accounting Year. Any demand for cash compensation payable for and in respect of any
subsequent Accounting Year shall be made after the commencement of the Accounting Year to
which the demand pertains, but no later than 2 (two) years from the close of such Accounting Year.

No claim in the event of recovery from Users

Notwithstanding anything to the contrary contained in this Agreement, the Authority shall not in any
manner be liable to reimburse to the Concessionaire any sums on account of a Change in law if the
same are recoverable from the Users.

\
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CHANGE IN LAW

Increase in costs

If as a result of Change in Law, the Concessionaire suffers an increase in costs or reduction in net
after-tax return or other financial burden, the aggregate financial effect of which exceeds the higher
of Rs. 1 crore (Rupees one crore) and 0.5% (zero point five percent) of the Realisable Fee in any
Accounting Year, the Concessionaire may so notify the Authority and propose amendments to this
Agreement so as to place the Concessionaire in the same financial position as it would have
enjoyed had there been no such Change in Law resulting in the cost increase, reduction in return or
other financial burden as aforesaid. Upon notice by the Concessionaire, the Parties shall meet, as
soon as reasonably practicable, but in any event no later than 30 (thirty) days from the date of
notice, and either agree on amendments to this Agreement or on any other mutually agreed
arrangement:

Provided that if no agreement is reached within 90 (ninety) days of the aforesaid notice, the
Concessionaire may by notice require the Authority to pay an amount that would place the
Concessionaire in the same financial position that it would have enjoyed had there been no such
Change in Law, and within 15 (fifteen) days of receipt of such notice, along with particulars thereof,
the Authority shall pay the amount specified therein; provided that if the Authority shall dispute such
claim of the Concessionaire, the same shall be settled in accordance with the Dispute Resolution
Procedure. For the avoidance of doubt, it is agreed that this Clause 38.1 shall be restricted to
changes in law directly affecting the Concessionaire’s costs of performing its obligations under this
Agreement.

Reduction in costs

If as a result of Change in Law, the Concessionaire benefits from a reduction in costs or increase in
net after-tax return or other financial gains, the aggregate financial effect of which exceeds the
higher of Rs. 1 crore (Rupees one crore) and 0.5% (zero point five percent) of the Realisable Fee in
any Accounting Year, the Authority may so notify the Concessionaire and propose amendments to
this Agreement so as to place the Concessionaire in the same financial position as it would have
enjoyed had there been no such Change in Law resulting in the decreased costs, increase in return
or other financial gains as aforesaid. Upon notice by the Authority, the Parties shall meet, as soon
as reasonably practicable but no later than 30 (thirty) days from the date of notice, and either agree
on such amendments to this Agreement or on any other mutually agreed arrangement:

Provided that if no agreement is reached within 90 (ninety) days of the aforesaid notice, the
Authority may by notice require the Concessionaire to pay an amount that would place the
Concessionaire in the same financial position that it would have enjoyed had there been no such
Change in Law, and within 15 (fifteen) days of receipt of such notice, along with particulars thereof,
the Concessionaire shall pay the amount specified therein to the Authority; provided that if the
Concessionaire shall dispute such claim of the Authority, the same shall be settled in accordance
with the Dispute Resolution Procedure. For the avoidance of doubt, it is agreed that this Clause
38.2 shall be restricted to changes in law directly affecting the Concessionaire’s costs of performing
its obligations under this Agreement.
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37.4. Assignment by the Authority

Notwithstanding anything to the contrary contained in this Agreement, the Authority may, after giving
60 (sixty) days’ notice to the Concessionaire, assign any of its rights and benefits and/or obligations
under this Agreement to an assignee who s, in the reasonable opinion of the Authority, capable of
fulfilling all of the Authority’s then outstanding obligations under this Agreement.
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37. ASSIGNMENT AND CHARGES

37.1. Restrictions on assignment and charges

37.1.1. Subject to Clauses 37.2 and 37.3, this Agreement shall not be assigned by the Concessionaire to
any person, save and except with the prior consent in writing of the Authority, which consent the
Authority shall be entitled to decline without assigning any reason.

37.1.2. Subject to the provisions of Clause 37.2, the Concessionaire shall not create nor permit to subsist
any Encumbrance, or otherwise transfer or dispose of all or any of its rights and benefits under
this Agreement or any Project Agreement to which the Concessionaire is a party except with prior
consent in writing of the Authority, which consent the Authority shall be entitled to decline without
assigning any reason.

37.2. Permitted assignment and charges
The restraints set forth in Clause 37.1 shall not apply to:

(a) liens arising by operation of law (or by an agreement evidencing the same) in the ordinary
course of business of the Project Water Supply System;,

(b) mortgages/pledges/hypothecation of goods/assets other than Project Assets, and their
related documents of title, arising or created in the ordinary course of business of the Project
Water Supply System, and as security only for indebtedness to the Senior Lenders under the
Financing Agreements and/or for working capital arrangements for the Project Water Supply
System;

(c) assignment of rights, interest and obligations of the Concessionaire to or in favour of the
Lenders’ Representative as nominee and for the benefit of the Senior Lenders, to the extent
covered by and in accordance with the Substitution Agreement as security for financing
provided by Senior Lenders under the Financing Agreements; and

(d) liens or encumbrances required by any Applicable Law.
37.3. Substitution Agreement

37.3.1. The Lenders’ Representative, on behalf of Senior Lenders, may exercise the right to substitute the
Concessionaire in accordance with the agreement for substitution of the Concessionaire (the
“Substitution Agreement”) to be entered into amongst the Concessionaire, the Authority and the
Lenders' Representative, on behalf of Senior Lenders, substantially in the fom set forth in
Schedule-U.

37.3.2. Upon substitution of the Concessionaire under and in accordance with the Substitution
Agreement, the Nominated Company substituting the Concessionaire shall be deemed to be the
Concessionaire under this Agreement and shall enjoy all rights and be responsible for all
obligations of the Concessionaire under this Agreement as if it were the Concessionaire; provided
that where the Concessionaire is in breach of this Agreement on the date of such substitution, the
Authority shall by notice grant a Cure Period of 120 (one hundred and twenty) days to the
Concessionaire for curing such breach.

84|Page
'

Chief Engineer P.H. (Urban)
O/othe E.I.C.P.H.(0), BBSR




Concession Agreement: Bulk Water Supply Project for |IT Bhubaneswar, NISER, INFOCITY-1l and
adjoining areas in PPP mode

PART - VI
OTHER PROVISIONS

83|Page



Concession Aareement: Bulk Water Supply Project for IIT Bhubaneswar, NISER, INFOCITY-ll and
adjoining areas in PPP mode

36. DEFECTS LIABILITY AFTER TERMINATION

36.1. Liability for defects after Termination

The Concessionaire shall be responsible for all defects and deficiencies in the Project for a period
of 120 (One hundred and twenty) days after Termination, and it shall have the obligation to repair or
rectify, at its own cost, all defects and deficiencies observed by the independent Engineer in the
Project Water Supply System during the aforesaid period. In the event that the Concessionaire fails
to repair or rectify such defect or deficiency within a period of 15 (fifteen) days from the date of
notice issued by the Authority in this behalf, the Authority shall be entitled to get the same repaired
or rectified at the Concessionaire’s risk and cost so as to make the Project Water Supply System
conform to the Maintenance Requirements. All costs incurred by the Authority hereunder shall be
reimbursed by the Concessionaire to the Authority within 15 (fiteen) days of receipt of demand
thereof, and in the event of default in reimbursing such costs, the Authority shall be entitied to
recover the same from the Escrow Account.

36.2. Retention in Escrow Account

36.2.1. Notwithstanding anything to the contrary contained in this Agreement, but subject to the provisions
of Clause 36.2.3, a sum equal to 5% (five per cent) of the total Realisable Fee for the year
immediately preceding the Transfer Date shall be retained in the Escrow Account for a period of
120 (one hundred and twenty) days after Termination for meeting the liabilities, if any, arising out
of or in connection with the provisions of Clause 36.1.

36.2.2. Without prejudice to the provisions of Clause 36.2.1, the Independent Engineer shall carry out an
inspection of the Project Water Supply System at any time prior to the Temmination and if it
recommends that the status of the Project Water Supply System is such that a sum larger than the
amount stipulated in Clause 36.2.1 should be retained in the Escrow Account and for a period
longer than the aforesaid 120 (one hundred and twenty) days, the amount recommended by the
Independent Engineer shall be retained in the Escrow Account for the period specified by it.

36.2.3. The Concessionaire may, for the performance of its obligations under this Article 36, provide to the
Authority a guarantee from a Bank for a sum equivalent to the amount determined under Clause
36.2.1 or 36.2.2, as the case may be, and for the period specified therein, substantially in the form
set forth in Schedule-E (the “Performance Guarantee”), to be modified, mutatis mutandis, for
this purpose, and the Authority shall, without prejudice to its other rights and remedies hereunder
or in law, be entitled to encash and appropriate the required amounts from the Performance
Guarantee for undertaking the repairs or rectification at the Concessionaire’s risk and cost in
accordance with the provisions of this Article 36. Upon furnishing of a Performance Guarantee
under this Clause 36.2.3, the retention of funds in the Escrow Account in terms of Clause 36.2.1 or
36.2.2, as the case may be, shall be dispensed with.

Chief Enginser P.H, (Urban)

Olothe E.I.C. P.H.(0), BBSR 82|Page



Concession Agreement: Bulk Water Supply Project for IIT Bhubaneswar, NISER, INFOCITY-Il and

adjoining areas in PPP mode

as to protect the safety of and avoid undue delay or inconvenience to the Users, other members of
the public or the lawful occupiers of any part of the Site.

35.3.2. The Parties shall provide to each other, 9 (nine) months prior to the Transfer Date in the event of

Termination by efflux of time and immediately in the event of either Party conveying to the other
Party its intent to issue a Termination Notice, as the case may be, as much information and advice
as is reasonably practicable regarding the proposed arrangements for operation of the Project
following the Transfer Date. The Concessionaire shall further provide such reasonable advice and
assistance as the Authority, its concessionaire or agent may reasonably require for operation of
the Project until the expiry of 6 (six) months after the Transfer Date.

35.3.3. The Authority shall have the option to purchase or hire from the Concessionaire at a fair market

35.4.

35.5.

35.6.

value and free from any encumbrance all or any part of the plant and machinery used in
connection with the Project but which does not form part of the assets specified in Clause 35.1.1
and is reasonably required in connection with operation of the Project. For the avoidance of doubt,
in the event of dispute or difference relating to fair market value, the Dispute Resolution Procedure
shall apply.

Vesting Certificate

The divestment of all rights, title and interest in the Project shall be deemed to be complete on the
date when all of the Divestment Requirements have been fulfilled, and the Authority shall, without
unreasonable delay, thereupon issue a certificate substantially in the form set forth in Schedule-V
(the “Vesting Certificate”), which will have the effect of constituting evidence of divestment by the
Concessionaire of all of its rights, title and interest in the Project, and their vesting in the Authority
pursuant hereto. It is expressly agreed that any defect or deficiency in the Divestment
Requirements shall not in any manner be construed or interpreted as restricting the exercise of any
rights by the Authority or its nominee on, or in respect of, the Project on the footing that all
Divestment Requirements have been complied with by the Concessionaire.

Additional facilities

Notwithstanding anything to the contrary contained in this Agreement, all Additional Facilities shall
continue to vest in the Concessionaire upon and after Temination.

Divestment costs etc.

35.6.1. The Concessionaire shall bear and pay all costs incidental to divestment of all of the rights, title

and interest of the Concessionaire in the Project Water Supply System in favour of the Authority
upon Temination, save and except that all stamp duties payable on any deeds or Documents
executed by the Concessionaire in connection with such divestment shall be bome by the
Authority.

35.6.2. In the event of any dispute relating to matters covered by and under this Article 35, the Dispute

Resolution Procedure shall apply. e
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DIVESTMENT OF RIGHTS AND INTEREST

Divestment Requirements

Upon Termination, the Concessionaire shall comply with and conform to the following Divestment
Requirements:

(a) notify to the Authority forthwith the location and particulars of all Project Assets;

(b) deliver forthwith the actual or constructive possession of the Project Water Supply System,
free and clear of all Encumbrances, save and except to the extent set forth in the Substitution
Agreement;

(c) cure all Project Assets, including the structures and equipment, of all defects and deficiencies
so that the Project Water Supply System is compliant with the Maintenance Requirements;
provided that in the event of Termination during the Construction Period, all Project Assets
shall be handed over on ‘as is where is’ basis after bringing them to a safe condition;

(d) deliver and transfer relevant records, reports, intellectual property rights and other licences
pertaining to the Project Water Supply System and its design, engineering, construction,
operation and maintenance, including all programmes and manuals pertaining thereto, and
complete ‘as built’ Drawings as on the Transfer Date;

(e) transfer and/or deliver all Applicable Pemits to the extent permissible under Applicable Laws;

(f)  execute such deeds of conveyance, documents and other writings as the Authority may
reasonably require for conveying, divesting and assigning all the rights, title and interest of
the Concessionaire in the Project Water Supply System, including the right to receive
outstanding insurance claims to the extent due and payable to the Authority, absolutely unto
the Authority or its nominee; and

(g) comply with all other requirements as may be prescribed or required under Applicable Laws
for completing the divestment and assignment of all rights, title and interest of the
Concessionaire in the Project Water Supply System, free from all Encumbrances, absolutely
unto the Authority or to its nominee.

Inspection and Cure

Not earlier than 90 (ninety) days before Temrmination but not later than 15 (fifteen) days before the
effective date of such Termination, the independent Engineer shall verify, after giving due notice to
the Concessionaire of the time, date and venue of such verification, compliance by the
Concessionaire with the Maintenance Requirements, and if required, cause appropriate tests to be
carried out at the Concessionaire’s cost for this purpose. Defaults, if any, in the Maintenance
Requirements shall be cured by the Concessionaire at its cost and the provisions of Article 36 shall
apply, mutatis mutandis, in relation to curing of defects or deficiencies under this Article 35.

Cooperation and assistance on transfer of Project

35.3.1. The parties shall cooperate on a best effort basis and take all necessary measures, in good faith,

to achieve a smooth transfer of the Project in accordance with the provisions of this Agreement so

<

Chief Engineer P.H. (Urbar;
Clothe E.LC. P.H.(0), BBSK




Concession Agreement: Bulk Water Supply Project for IIT Bhubaneswar, NISER, INFOCITY-Il and
adjoining areas in PPP mode

(b) take possession and control of all materials, stores, implements, construction plants and
equipment on or about the Site;

(c) be entitled to restrain the Concessionaire and any person claiming through or under the
Concessionaire from entering upon the Site or any part of the Project;

(d) require the Concessionaire to comply with the Divestment Requirements set forth in Clause
35.1; and

(e) succeed upon election by the Authority, without the necessity of any further action by the
Concessionaire, to the interests of the Concessionaire under such of the Project Agreements
as the Authority may in its discretion deem appropriate, and shall upon such election be liable
to the Contractors only for compensation accruing and becoming due and payable to them
under the terms of their respective Project Agreements from and after the date the Authority
elects to succeed to the interests of the Concessionaire. For the avoidance of doubt, the
Concessionaire acknowledges and agrees that all sums claimed by such Contractors as
being due and owing for works and services performed or accruing on account of any act,
omission or event prior to such date shall constitute debt between the Concessionaire and
such Contractors, and the Authority shall not in any manner be liable for such sums. It is
further agreed that in the event the Authority elects to cure any outstanding defaults under
such Project Agreements, the amount expended by the Authority for this purpose shall be
deducted from the Termination Payment.

34.5. Survival of rights

Notwithstanding anything to the contrary contained in this Agreement, but subject to the provisions
of Clause 34.3.4, any Termination pursuant to the provisions of this Agreement shall be without
prejudice to the accrued rights of either Party including its right to claim and recover money
damages, insurance proceeds, security deposits, and other rights and remedies, which it may have
in law or contract. All rights and obligations of either Party under this Agreement, including
Termination Payments and Divestment Requirements, shall survive the Termination to the extent
such survival is necessary for giving effect to such rights and obligations.
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(c) the Authority repudiates this Agreement or otherwise takes any action that amounts to or
manifests an irrevocable intention not to be bound by this Agreement;

(d) the Authority fails to supply Raw Water to the Concessionaire for a continuous period of 15
(fifteen) days.

34.2.2. Without prejudice to any other right or remedy which the Concessionaire may have under this
Agreement, upon occumence of an Authority Default, the Concessionaire shall, subject to the
provisions of the Substitution Agreement, be entitled to terminate this Agreement by issuing a
Termination Notice to the Authority; provided that before issuing the Termination Notice, the
Concessionaire shall by a notice inform the Authority of its intention to issue the Temmination
Notice and grant 15 (fifteen) days to the Authority to make a representation, and may after the
expiry of such 15 (fifteen) days, whether or not it is in receipt of such representation, issue the
Termination Notice.

34.3. Termination Payment

34.3.1. Upon Termination on account of a Concessionaire Default during the Operation Period, the
Authority shall pay to the Concessionaire, by way of Temmination Payment, an amount equal to
90% (ninety per cent) of the Debt Due less Insurance Cover; provided that if any insurance claims
forming part of the Insurance Cover are not admitted and paid, then 80% (eighty per cent) of such
unpaid claims shall be included in the computation of Debt Due. For the avoidance of doubt, the
Concessionaire hereby acknowledges that no Termination Payment shall be due or payable on
account of a Concessionaire Default occurring prior to COD.

34.3.2. Upon Temination on account of an Authority Default, the Authority shall pay to the
Concessionaire, by way of Termination Payment, an amount equal to:

(a) DebtDue; and
(b) 150% (one hundred and fifty per cent) of the Adjusted Equity.

34.3.3. Termination Payment shall become due and payable to the Concessionaire within 15 (fiteen) days
of a demand being made by the Concessionaire to the Authority with the necessary particulars,
and in the event of any delay, the Authority shall pay interest at a rate equal to 3% (three per cent)
above the Bank Rate on the amount of Termination Payment remaining unpaid; provided that such
delay shall not exceed 90 (ninety) days. For the avoidance of doubt, it is expressly agreed that
Termination Payment shall constitute full discharge by the Authority of its payment obligations in
respect thereof hereunder.

34.3.4. The Concessionaire expressly agrees that Temination Payment under this Article 34 shall
constitute a full and final settlement of all claims of the Concessionaire on account of Termination
of this Agreement for any reason whatsoever and that it shall not have any further right or claim
under any law, treaty, convention, contract or otherwise.

34.4. Other rights and obligations of the Authority
Upon Termination for any reason whatsoever, the Authority shall:
(a) be deemed to have taken possession and control of the Project/Fgg.;l_i;_i_E;gjprthwim;
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(v)  the Concessionaire commits a defaultin complying with any other provision of this Agreement
if such a default causes a Material Adverse Effect on the Authority.

(w) The Concessionaire fails to ensure regular supply of treated water to the Bulk Users for a
minimum period of 15 (fifteen) days in accordance with Bulk Water Supply Agreement.

34.1.2. Without prejudice to any other rights or remedies which the Authority may have under this
Agreement, upon occurrence of a Concessionaire Defauit, the Authority shall be entitled to
terminate this Agreement by issuing a Termination Notice to the Concessionaire; provided that
before issuing the Termination Notice, the Authority shall by a notice inform the Concessionaire of
its intention to issue such Termination Notice and grant 15 (fifteen) days to the Concessionaire to
make a representation, and may after the expiry of such 15 (fifteen) days, whether or not it is in
receipt of such representation, issue the Termination Notice, subject to the provisions of clause
34.1.3.

34.1.3. The Authority shall, if there be Senior Lenders, send a copy of its notice of intention to issue a
Termination Notice referred to in Clause 34.1.2 to inform the Lenders’ Representative and grant 15
(fiteen) days to the Lenders’ Representative, for making a representation on behalf of the Senior
Lenders stating the intention to substitute the Concessionaire in accordance with the Substitution
Agreement. In the event the Authority receives such representation on behalf of Senior Lenders, it
shall, in its discretion, either withhold Termination for a period not exceeding 180 (one hundred
and eighty) days from the date of such representation or exercise its right of Suspension, as the
case may be, for enabling the Lenders’ Representative to exercise the Senior Lenders’ right of
substitution in accordance with the Substitution Agreement:

34.1.4. Provided that the Lenders’ Representative may, instead of exercising the Senior Lenders’ right of
substitution, procure that the default specified in the notice is cured within the aforesaid period of
180 (one hundred and eighty) days, and upon such curing thereof, the Authority shall withdraw its
notice referred to above and restore all the rights of the Concessionaire:

34.1.5. Provided further that upon written request from the Lenders’ Representative and the
Concessionaire, the Authority shall extend the aforesaid period of 180 (one hundred and eighty)
days by such further period not exceeding 90 (ninety) days, as the Authority may deem
appropriate.

34.2. Termination for Authority Default

34.2.1. In the event that any of the defaults specified below shall have occurred, and the Authority fails to
cure such default within a Cure Period of 90 (ninety) days or such longer period as has been
expressly provided in this Agreement, the Authority shall be deemed to be in default of this
Agreement (the “Authority Default”) unless the default has occurred as a result of any breach of
this Agreement by the Concessionaire or due to Force Majeure. The defaults referred to herein
shall include:

(@) The Authority commits a material default in complying with any of the provisions of this
Agreement and such default has a Material Adverse Effect on the Concessionaire;

(b) the Authority has failed to make any payment to the Concessionaire within the period

specified in this Agreement;

<
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a Change in Ownership has occurred in breach of the provisions of Clause 5.3;

there is a transfer, pursuant to law either of (i) the rights and/or obligations of the
Concessionaire under any of the Project Agreements, or of (ii) all or part of the assets or
undertaking of the Concessionaire, and such transfer causes a Material Adverse Effect;

an execution levied on any of the assets of the Concessionaire has caused a Material
Adverse Effect;

the Concessionaire is adjudged bankrupt or insolvent, or if a frustee or receiver is appointed
for the Concessionaire or for the whole or material part of its assets that has a material
bearing on the Project;

the Concessionaire has been, or is in the process of being liquidated, dissolved, wound-up,
amalgamated or reconstituted in a manner that would cause, in the reasonable opinion of the
Authority, a Material Adverse Effect;

a resolution for winding up of the Concessionaire is passed, or any petition for winding up of
the Concessionaire is admitted by a court of competent jurisdiction and a provisional
liquidator or receiver is appointed and such order has not been set aside within 90 (ninety)
days of the date thereof or the Concessionaire is ordered to be wound up by Court except for
the purpose of amalgamation or reconstruction; provided that, as part of such amalgamation
or reconstruction, the entire property, assets and undertaking of the Concessionaire are
transferred to the amalgamated or reconstructed entity and that the amalgamated or
reconstructed entity has unconditionally assumed the obligations of the Concessionaire under
this Agreement and the Project Agreements; and provided that:

(i) the amalgamated or reconstructed entity has the capability and operating experience
necessary for the performance of its obligations under this Agreement and the Project
Agreements;

(i) the amalgamated or reconstructed entity has the financial standing to perform its
obligations under this Agreement and the Project Agreements and has a credit
worthiness at least as good as that of the Concessionaire as at the Appointed Date;
and

(iii) each of the Project Agreements remains in full force and effect,

any representation or warranty of the Concessionaire herein contained which is, as of the
date hereof, found to be materially false or the Concessionaire is at any time hereafter found
to be in breach thereof;

the Concessionaire submits to the Authority any statement, notice or other document, in
written or electronic form, which has a material effect on the Authority's rights, obligations or
interests and which is false in material particulars;

the Concessionaire has failed to fulfil any obligation, for which failure Temmination has been
specified in this Agreement;

(
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34. TERMINATION

34.1. Termination for Concessionaire Default

34.1.1. Save as otherwise provided in this Agreement, in the event that any of the defaults specified
below shall have occurred, and the Concessionaire fails to cure the default within the Cure Period
set forth below, or where no Cure Period is specified, then within a Cure Period of 60 (sixty) days,
the Concessionaire shall be deemed to be in default of this Agreement (the “Concessionaire
Default”), unless the default has occurred solely as a result of any breach of this Agreement by
the Authority or due to Force Majeure. The defaults referred to herein shall include:

(@)

(c)

the Performance Security has been encashed and appropriated in accordance with Clause
10.2 and the Concessionaire fails to replenish or provide fresh Performance Security within a
Cure Period of 30 (thirty) days;

subsequent to the replenishment or fumishing of fresh Performance Security in accordance
with Clause 10.2, the Concessionaire fails to cure, within a Cure Period of 90 (ninety) days,
the Concessionaire Default for which whole or part of the Performance Security was
appropriated;

the Concessionaire does not achieve the latest outstanding Project Milestone due in
accordance with the provisions of Schedule-F and continues to be in default for 120 (ninety)
days;

the Concessionaire abandons or manifests intention to abandon the construction or operation
of the Project Water Supply System without the prior written consent of the Authority;

Project Completion Date does not occur within the period specified in Clause 13.3.3,;

the Concessionaire is in breach of the Maintenance Requirements or the Safety
Requirements, as the case may be;

the Concessionaire has failed to make any payment to the Authority within the period as
specified in accordance with Clause 27.3.1;

an Escrow Default has occurred and the Concessionaire fails to cure the default within a
Cure Period of 15 (fifteen) days;

upon occurrence of a Financial Default, the Lenders’ Representative has by notice required
the Authority to undertake Suspension or Temination, as the case may be, in accordance
with the Substitution Agreement and the Concessionaire fails to cure the default within the
Cure Period specified in hereinabove;

a breach of any of the Project Agreements by the Concessionaire has caused a Material
Adverse Effect;

the Concessionaire creates any Encumbrance in breach of this Agreement;

the Concessionaire repudiates this Agreement or otherwise takes any action or evidences or
conveys an intention not to be bound by the Agreement; J—
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days from the date of Suspension, and any extension thereof under Clause 33.1, for enabling the
Lenders’ Representative to exercise its rights of substitution on behalf of Senior Lenders.

33.5. Termination

33.5.1. At any time during the period of Suspension under this Article 33, the Concessionaire may by
notice require the Authority to revoke the Suspension and issue a Termination Notice. Subject to
the rights of the Lenders’ Representative to undertake substitution in accordance with the
provisions of this Agreement and within the period specified in Clause 33.4, the Authority shall,
within 15 (fifteen) days of receipt of such notice, terminate this Agreement under and in
accordance with Article 33.

33.5.2. Notwithstanding anything to the contrary contained in this Agreement, in the event that
Suspension is not revoked within 180 (one hundred and eighty) days from the date of Suspension
hereunder or within the extended period, if any, set forth in Clause 33.1, the Concession
Agreement shall, upon expiry of the aforesaid period, be deemed to have been terminated by
mutual agreement of the Parties and all the provisions of this Agreement shall apply, mutatis
mutandis, to such Termination as if a Termination Notice had been issued by the Authority upon
occurrence of a Concessionaire Default.

-
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33. SUSPENSION OF CONCESSIONAIRE’S RIGHTS

33.1. Suspension upon Concessionaire Default

Upon occurrence of a Concessionaire Default, the Authority shall be entitled, without prejudice to its
other rights and remedies under this Agreement including its rights of Termination hereunder, to (i)
suspend all rights of the Concessionaire under this Agreement including the Concessionaire's right
to collect Water Tariff, and other revenues pursuant hereto, and (i) exercise such rights itself and
perform the obligations hereunder or authorise any other person to exercise or perform the same on
its behalf during such suspension (the “Suspension”). Suspension hereunder shall be effective
forthwith upon issue of notice by the Authority to the Concessionaire and may extend up to a period
not exceeding 180 (one hundred and eighty) days from the date of issue of such notice; provided
that upon written request from the Concessionaire and the Lenders’ Representative, the Authority
shall extend the aforesaid period of 180 (one hundred and eighty) days by a further period not
exceeding 90 (ninety) days.

33.2. Authority to act on behalf of Concessionaire

33.2.1. During the period of Suspension, the Authority shall, on behalf of the Concessionaire, collect all
Fee and revenues under and in accordance with this Agreement and deposit the same in the
Escrow Account. The Authority shall be entitled to make withdrawals from the Escrow Account for
meeting the costs incurred by it for remedying and rectifying the cause of Suspension, and
thereafter for defraying the expenses specified in Clause 28.3.

33.2.2. During the period of Suspension hereunder, all assets and liabilities in relation to the Project shall
continue to vest in the Concessionaire and all things done or actions taken, including expenditure
incurred by the Authority for discharging the obligations of the Concessionaire under and in
accordance with this Agreement and the Project Agreements, shall be deemed to have been done
or taken for and on behalf of the Concessionaire and the Concessionaire undertakes to indemnify
the Authority for all costs incurred during such period. The Concessionaire hereby licences and
sub-licences respectively, the Authority or any other person authorised by it under Clause 33.1 to
use during Suspension, all intellectual property belonging to or licensed to the Concessionaire.

33.3. Revocation of Suspension

33.3.1. In the event that the Authority shall have rectified or removed the cause of Suspension within a
period not exceeding 90 (ninety) days from the date of Suspension, it shall revoke the Suspension
forthwith and restore all rights of the Concessionaire under this Agreement.

33.3.2. Upon the Concessionaire having cured the Concessionaire Default within a period not exceeding
90 (ninety) days from the date of Suspension, the Authority shall revoke the Suspension forthwith
and restore all rights of the Concessionaire under this Agreement.

33.4. Substitution of Concessionaire

At any time during the period of Suspension, the Lenders’ Representative, on behalf of Senior
Lenders, shall be entiled to substitute the Concessionaire under and in accordance with the
Substitution Agreement, and upon receipt of notice thereunder from the Lenders’ Representative,
the Authority shall withhold Termination for a period not exceeding 18

o
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COMPENSATION FOR BREACH OF AGREEMENT

Compensation for default by the Concessionaire

Subject to the provisions of Clause 32.5, in the event of the Concessionaire being in material default
or breach of this Agreement, it shall pay to the Authority by way of compensation, all direct costs
suffered or incurred by the Authority as a consequence of such material default, within 30 (thirty)
days of receipt of the demand supported by necessary particulars thereof; provided that no
compensation shall be payable under this Clause 32.1 for any breach or default in respect of which
Damages are expressly specified and payable under this Agreement.

Compensation for default by the Authority

Subject to the provisions of Clause 32.5, in the event of the Authority being in material default or
breach of this Agreement at any time after the Appointed Date, it shall pay to the Concessionaire by
way of compensation, all direct costs suffered or incurred by the Concessionaire as a consequence
of such material default within 30 (thirty) days of receipt of the demand supported by necessary
particulars thereof; provided that no such compensation shail be payable for any breach or default
in respect of which Damages have been expressly specified in this Agreement. For the avoidance of
doubt, compensation payable may include interest payments on debt, O&M Expenses, any increase
in capital costs on account of inflation and all other costs directly attributable to such material
defauit but shall not include loss of Fee revenues or debt repayment obligations, and for
determining such compensation, information contained in the Financial Package and the Financial
Model may be relied upon to the extent it is relevant.

Extension of Concession Period

Subject to the provisions of Clause 32.5, in the event that a material default or breach of this
Agreement set forth in Clause 32.2 causes delay in achieving COD, the Authority shall, in addition
to payment of compensation under Clause 32.2, extend the Concession Period, such extension
being equal in duration to the period by which COD was delayed.

Compensation to be in addition

Compensation payable under this Article 32 shall be in addition to, and not in substitution for, or
derogation of, Termination Payment, if any.

Mitigation of costs and damage

The Affected Party shall make all reasonable efforts to mitigate or limit the costs and damage
arising out of or as a result of breach of Agreement by the other Party.
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. If Termination is on account of a Political Event, the Authority shall make a Termination Payment
to the Concessionaire in an amount that would be payable under Clause 34.3.2 as if it were an
Authority Default.

Dispute resolution

In the event that the Parties are unable to agree in good faith about the occurrence or existence of a
Force Majeure Event, such Dispute shall be finally settled in accordance with the Dispute
Resolution Procedure; provided that the burden of proof as to the occurrence or existence of such
Force Majeure Event shall be upon the Party claiming relief and/or excuse on account of such
Force Majeure Event.

Excuse from performance of obligations

If the Affected Party is rendered wholly or partially unable to perform its obligations under this
Agreement because of a Force Majeure Event, it shall be excused from performance of such of its
obligations to the extent it is unable to perform on account of such Force Majeure Event; provided
that:

(a) the suspension of performance shall be of no greater scope and of no longer duration than is
reasonably required by the Force Majeure Event;

(b) the Affected Party shall make all reasonable efforts to mitigate or limit damage to the other
Party arising out of or as a result of the existence or occurrence of such Force Majeure Event
and to cure the same with due diligence; and

(¢) when the Affected Party is able to resume performance of its obligations under this
Agreement, it shall give to the other Party notice to that effect and shall promptly resume
performance of its obligations hereunder.
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(a) upon occurrence of a Non-Political Event, the Parties shall bear their respective Force
Majeure Costs and neither Party shall be required to pay to the other Party any costs thereof;

(b) upon occurrence of an Indirect Political Event, all Force Majeure Costs attributable to such
Indirect Political Event, and not exceeding the Insurance Cover for such Indirect Political
Event, shall be borne by the Concessionaire, and to the extent Force Majeure Costs exceed
such Insurance Cover, one half of such excess amount shall be reimbursed by the Authority
to the Concessionaire; and

(¢) upon occurrence of a Political Event, all Force Majeure Costs attributable to such Political
Event shall be reimbursed by the Authority to the Concessionaire.

For the avoidance of doubt, Force Majeure Costs may include interest payments on debt, O&M
Expenses, any increase in the cost of Construction Works on account of inflation and all other costs
directly attributable to the Force Majeure Event, but shall not include loss of Fee revenues or debt
repayment obligations, and for determining such costs, information contained in the Financial
Package may be relied upon to the extent that such information is relevant.

31.7.3. Save and except as expressly provided in this Article 31, neither Party shall be liable in any
manner whatsoever to the other Party in respect of any loss, damage, cost, expense, claims,
demands and proceedings relating to or arising out of occurrence or existence of any Force
Majeure Event or exercise of any right pursuant hereto.

31.8. Termination Notice for Force Majeure Event

If a Force Majeure Event subsists for a period of 180 (one hundred and eighty) days or more
within a continuous period of 365 (three hundred and sixty five) days, either Party may in its
discretion terminate this Agreement by issuing a Termination Notice to the other Party without
being liable in any manner whatsoever, save as provided in this Article 31, and upon issue of such
Termination Notice, this Agreement shall, notwithstanding anything to the contrary contained
herein, stand terminated forthwith; provided that before issuing such Termination Notice, the Party
intending to issue the Termination Notice shall inform the other Party of such intention and grant
15 (fifteen) days time to make a representation, and may after the expiry of such 15 (fitteen) days
period, whether or not it is in receipt of such representation, in its sole discretion issue the
Termination Notice.

31.9. Termination Payment for Force Majeure Event

31.9.1. If Temination is on account of a Non-Political Event, the Authority shall make a Temination
Payment to the Concessionaire in an amount equal to 90% (ninety per cent) of the Debt Due
less Insurance Cover.

31.9.2. If Termination is on account of an Indirect Political Event, the Authority shall make a Temrmination
Payment to the Concessionaire in an amount equal to:

(@) Debt Due less Insurance Cover; provided that if any insurance claims forming part of the
Insurance Cover are not admitted and paid, then 80% (eighty per cent) of such unpaid
claims shall be included in the computation of Debt Due; and

-

(b) 110% (one hundred and ten per cent) of the Adjusted Equity. __— ;
puUL

-
& /7 {L\

]
-

Ay
=Y
:ci/

Chief Engineer P . -rban)
Clothe E.L.C. P.H.(0), BBSR



Concession Agreement: Bulk Water Supply Project for IIT Bhubaneswar, NISER, INFOCITY-Il and
adjoining areas in PPP mode

(b) the estimated duration and the effect or probable effect which such Force Majeure Event is
having or will have on the Affected Party's performance of its obligations under this
Agreement;

(c)  the measures which the Affected Party is taking or proposes to take for alleviating the impact
of such Force Majeure Event; and

(d)  any other information relevant to the Affected Party’s claim.

31.5.2. The Affected Party shall not be entitled to any relief for or in respect of a Force Majeure Event
unless it shall have notified the other Party of the occurrence of the Force Majeure Event as soon
as reasonably practicable, and in any event not later than 7 (seven) days after the Affected Party
knew, or ought reasonably to have known, of its occurrence, and shall have given particulars of
the probable material effect that the Force Majeure Event is likely to have on the performance of
its obligations under this Agreement.

31.5.3. For so long as the Affected Party continues to claim to be materially affected by such Force
Majeure Event, it shall provide the other Party with regular (and not less than weekly) reports
containing information as required by Clause 31.5.1, and such other information as the other Party
may reasonably request the Affected Party to provide.

31.6. Effect of Force Majeure Event on the Concession

31.6.1. Upon the occurrence of any Force Majeure Event prior to the Appointed Date, the period set forth
in Clause 22.1.1 for achieving Financial Close shall be extended by a period equal in length to the
duration of the Force Majeure Event.

31.6.2. At any time after the Appointed Date, if any Force Majeure Event occurs:

(a) before COD, the Concession Period and the dates set forth in the Project Completion
Schedule shall be extended by a period equal in length to the duration for which such Force
Majeure Event subsists;

(b) after COD, the Concessionaire shall continue to make all reasonable efforts to operate the
Project and/or to collect the fee, but if it unable or prevented from doing so, the Concession
Period shall, having due regard to the extent of the impact thereof as determined by the
representative of the Authority, be extended by the period for which collection of Fee remains
affected on account thereof; and

(c)  costarising out of or conceming such Force Majeure Event shall be borne in accordance with
the provisions of Clause 31.8 below.

31.7. Allocation of costs arising out of Force Majeure

31.7.1. Upon occurrence of any Force Majeure Event prior to the Appointed Date, the Parties shall bear
their respective costs and no Party shall be required to pay to the other Party any costs thereof.

31.7.2. Upon occurrence of a Force Majeure Event after the Appointed Date, the costs incurred and
attributable to such event and directly relating to the Project (the “Force Majeure Costs”) shall be
allocated and paid as follows:
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industry-wide or State-wide strikes or industrial action for a continuous period of 24 (twenty
four) hours and exceeding an aggregate period of 7 (seven) days in an Accounting Year;

any civil commotion, boycott or political agitation which prevents collection of Fee by the
Concessionaire for an aggregate period exceeding 7 (seven) days in an Accounting Year,

any failure or delay of a Contractor to the extent caused by any Indirect Political Event and
which does not result in any offsetting compensation being payable to the Concessionaire by
or on behalf of such Contractor;

any Indirect Political Event that causes a Non-Political Event; or

any event or circumstances of a nature analogous to any of the foregoing.

Political Event

A Political Event shall mean one or more of the following acts or events by or on account of any
Government Instrumentality:

(a)

(e)

Change in Law, only if consequences thereof cannot be deait with under and in accordance
with the provisions of Article 38 and its effect, in financial terms, exceeds the sum specified in
Clause 38.1;

compulsory acquisition in national interest or expropriation of any Project Assets or rights of
the Concessionaire or of the Contractors;

unlawful or unauthorised or without jurisdiction revocation of, or refusal to renew or grant
without valid cause, any clearance, licence, pemit, authorisation, no objection certificate,
consent, approval or exemption required by the Concessionaire or any of the Contractors to
perform their respective obligations under this Agreement and the Project Agreements;
provided that such delay, modification, denial, refusal or revocation did not result from the
Concessionaire’s or any Contractor’s inability or failure to comply with any condition relating
to grant, maintenance or renewal of such clearance, licence, authorisation, no objection
certificate, exemption, consent, approval or permit;

any failure or delay of a Contractor but only to the extent caused by another Polttical Event
and which does not result in any offsetting compensation being payable to the
Concessionaire by or on behalf of such Contractor; or

any event or circumstance of a nature analogous to any of the foregoing.

31.5. Duty to report Forge Majeure Event

31.5.1. Upon occurrence of a Force Majeure Event, the Affected Party shall by notice report such
occurrence to the other Party forthwith. Any notice pursuant hereto shall include full particulars of:

(a)

the nature and extent of each Force Majeure Event which is the subject of any claim for relief
under this Article 31 with evidence in support thereof;

¥
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FORCE MAJEURE

31.1. Force Majeure

31.2.

31.3.

As used in this Agreement, the expression “Force Majeure” or “Force Majeure Event” shall mean
occurrence in India of any or all of Non-Political Event, Indirect Political Event and Political Event,
as defined in Clauses 31.3, 31.4 and 31.5 respectively, if it affects the performance by the Party
claiming the benefit of Force Majeure (the “Affected Party”) of its obligations under this Agreement
and which act or event (i) is beyond the reasonable control of the Affected Party, and (ii) the
Affected Party could not have prevented or overcome by exercise of due diligence and following
Good Industry Practice, and (iii) has Material Adverse Effect on the Affected Party.

Non-Political Event

A Non-Political Event shall mean one or more of the following acts or events:

(a)

(b)

(d)

(e)

(f)

epidemic, extremely adverse weather conditions, lightning, earthquake, landslide, cyclone,
flood, drought, volcanic eruption, chemical or radioactive contamination or ionising radiation,
fire or explosion (to the extent of contamination or radiation or fire or explosion originating
from a source external to the Site);

strikes or boycotts (other than those involving the Concessionaire, Contractors or their
respective employees/representatives, or attributable to any act or omission of any of them)
interrupting supplies and services to the Project Water Supply System for a continuous period
of 48 (forty eight) hours and an aggregate period exceeding 15 (fiteen) days in an
Accounting Year, and not being an Indirect Political Event set forth in Clause 31.3;

any failure or delay of a Contractor but only to the extent caused by another Non-Pdlitical
Event and which does not result in any offsetting compensation being payable to the
Concessionaire by or on behalf of such Contractor;

any judgement or order of any court of competent jurisdiction or statutory authority made
against the Concessionaire in any proceedings for reasons other than (i) failure of the
Concessionaire to comply with any Applicable Law or Applicable Permit, or (ii) on account of
breach of any Applicable Law or Applicable Permit or of any contract, or (iii) enforcement of
this Agreement, or (iv) exercise of any of its rights under this Agreement by the Authority;

the discovery of geological conditions, toxic contamination or archaeological remains on the
Site that could not reasonably have been expected to be discovered through a site
inspection; or

any event or circumstances of a nature analogous to any of the foregoing.

Indirect Political Event

An Indirect Political Event shall mean one or more of the following acts or events:

(a)

Chief Engineer P.H. (Urbar)

an act of war (whether declared or undeclared), invasion, armed conflict or act of foreign
enemy, blockade, embargo, riot, insurrection, terrorist or m|Irtary action, civil commotion or
politically motivated sabotage;
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PART -V
FORCE MAJEURE AND TERMINATION
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30.3. Certification of claims by Statutory Auditors

Any claim or document provided by the Concessionaire to the Authority in connection with or
relating to receipts, income, payments, costs, expenses, accounts or audit, and any matter
incidental thereto shall be valid and effective only if certified by its Statutory Auditors. Dispute
resolution

In the event of there being any difference between the findings of the Additional Auditors or the
Concurrent Auditors, as the case may be, and the certification provided by the Statutory Auditors,
such Auditors shall meet to resolve the differences and if they are unable to resolve the same, such
Dispute shall be resolved by the Authority by recourse to the Dispute Resolution Procedure.
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30. ACCOUNTS AND AUDIT

30.1. Audited accounts

30.1.1.

30.1.2.

30.1.3.

The Concessionaire shall maintain books of accounts recording all its receipts (including all
Realisable Fees and other revenues derived/collected by it from or on account of the Project
Facility and/or its use), income, expenditure, payments (including payments from the Escrow
Account), assets and liabilities, in accordance with this Agreement, Good Industry Practice,
Applicable Laws and Applicable Pemits. The Concessionaire shall provide 2 (two) copies of its
Balance Sheet, Cash Flow Statement and Profit and Loss Account, along with a report thereon by
its Statutory Auditors, within 90 (ninety) days of the close of the Accounting Year to which they
pertain and such audited accounts, save and except where expressly provided to the contrary,
shall form the basis of payments by either Party under this Agreement. The Authority shall have
the right to inspect the records of the Concessionaire during office hours and require copies of
relevant extracts of books of accounts, duly certified by the Statutory Auditors, to be provided to
the Authority for verification of basis of payments, and in the event of any discrepancy or error
being found, the same shall be rectified and such rectified account shall form the basis of
payments by either Party under this Agreement.

The Concessionaire shall, within 30 (thirty) days of the close of each quarter of an Accounting
Year, fumish to the Authority its unaudited financial results in respect of the preceding quarter, in
the manner and form prescribed by the Securities and Exchange Board of India for publication of
quarterly results by the companies listed on a stock exchange.

On or before the thirty-first day of May each Year, the Concessionaire shall provide to the
Authority, for the preceding Accounting Year, a statement duly audited by its Statutory Auditors.

30.2. Appointment of auditors

30.2.1.

30.2.2.

30.2.3.

30.2.4.

The Concessionaire shall appoint, and have during the subsistence of this Agreement as its
Statutory Auditors, a firm chosen by it from the mutually agreed list of 10 (ten) reputable firms of
chartered accountants (the “Panel of Chartered Accountants”), such list to be prepared
substantially in accordance with the criteria set forth in Schedule-T. All fees and expenses of the
Statutory Auditors shall be borne by the Concessionaire.

The Concessionaire may terminate the appointment of its Statutory Auditors after a notice of 45
(forty five) days to the Authority, subject to the replacement Statutory Auditors being appointed
from the Panel of Chartered Accountants.

Notwithstanding anything to the contrary contained in this Agreement, the Authority shall have the
right, but not the obligation, to appoint at its cost from time to time and at anytime, another firm
(the “Additional Auditors”) from the Panel of Chartered Accountants to audit and verify all those
matters, expenses, costs, realisations and things which the Statutory Auditors are required to do,
undertake or certify pursuant to this Agreement.

In the event that the Grant exceeds 40% (forty per cent) of the Total Project Cost, the Authority
shall have the right, but not the obligation, to appoint at its cost, for the duration of the
Construction Period, another fim (the “Concurrent Auditors”) from the Panel of Chartered
Accountants to undertake concurrent audit of the Concessionaire’s accounts.
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subsidiaries, affiliates, employees, insurers and underwriters, and of any right of the insurers to any
set-off or counterclaim or any other deduction, whether by attachment or otherwise, in respect of
any liability of any such person insured under any such policy or in any way connected with any
loss, liability or obligation covered by such policies of insurance.

Concessionaire’s waiver

The Concessionaire hereby further releases, assigns and waives any and all rights of subrogation
or recovery against, inter alia, the Authority and its assigns, undertakings and their subsidiaries,
affiliates, employees, successors, insurers and underwriters, which the Concessionaire may
otherwise have or acquire in or from or in any way connected with any loss, liability or obligation
covered by policies of insurance maintained or required to be maintained by the Concessionaire
pursuant to this Agreement (other than third party liability insurance policies) or because of
deductible clauses in or inadequacy of limits of any such policies of insurance.

Application of insurance proceeds

The proceeds from all insurance claims, except life and injury, shall be paid to the Concessionaire
by credit to the Escrow Account and it shall, notwithstanding anything to the contrary contained in
Clause 28.3, apply such proceeds for any necessary repair, reconstruction, reinstatement,
replacement, improvement, delivery or installation of the Project, and the balance remaining, if any,
shall be applied in accordance with the provisions contained in this behalf in the Financing
Agreements.

\
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INSURANCE

Insurance during Concession Period

The Concessionaire shall effect and maintain at its own cost, during the Construction Period and the
Operation Period, such insurances for such maximum sums as may be required under the
Financing Agreements, and the Applicable Laws, and such insurances as may be necessary or
prudent in accordance with Good Industry Practice. The Concessionaire shall also effect and
maintain such insurances as may be necessary for mitigating the risks that may devolve on the
Authority as a consequence of any act or omission of the Concessionaire during the Construction
Period. The Concessionaire shall procure that in each insurance policy, the Authority shall be a co-
insured and that the insurer shall pay the proceeds of insurance into the Escrow Account. For the
avoidance of doubt, the level of insurance to be maintained by the Concessionaire after repayment
of Senior Lenders’ dues in full shall be determined on the same principles as applicable for
determining the level of insurance prior to such repayment of Senior Lenders’ dues.

Notice to the Authority

Not later than 45 (forty-five) days prior to commencement of the Construction Period or the
Operation Period, as the case may be, the Concessionaire shall by notice fumish to the Authority, in
reasonable detail, information in respect of the insurances that it proposes to effect and maintain in
accordance with this Article 29. Within 30 (thirty) days of receipt of such notice, the Authority may
require the Concessionaire to effect and maintain such other insurances as may be necessary
pursuant hereto, and in the event of any difference or disagreement relating to any such insurance,
the Dispute Resolution Procedure shall apply.

Evidence of Insurance cover

All insurances obtained by the Concessionaire in accordance with this Article 29 shall be maintained
with insurers on terms consistent with Good Industry Practice. Within 15 (fifteen) days of obtaining
any insurance cover, the Concessionaire shall fumish to the Authority, notarised true copies of the
certificate(s) of insurance, copies of insurance policies and premia payment receipts in respect of
such insurance, and no such insurance shall be cancelled, modified, or allowed to expire or lapse
until the expiration of at least 45 (forty five) days after notice of such proposed cancellation,
modification or non-renewal has been delivered by the Concessionaire to the Authority.

Remedy for failure to insure

If the Concessionaire shall fail to effect and keep in force all insurances for which it is responsible
pursuant hereto, the Authority shall have the option to either keep in force any such insurances, and
pay such premia and recover the costs thereof from the Concessionaire, or in the event of
computation of a Termination Payment, treat an amount equal to the Insurance Cover as deemed to
have been received by the Concessionaire.

Waiver of subrogation

All insurance policies in respect of the insurance obtained by the Concessionaire pursuant to this
Article 29 shall include a waiver of any and all rights of subrogation or recovery of the insurers
thereunder against, inter alia, the Authority, and its assigns, successors, undertakings and their




Concession Agreement: Bulk Water Supply Project for IIT Bhubaneswar, NISER, INFOCITY-Il and

(9)

(h)
(i)

adjoining areas in PPP mode

monthly proportionate provision of debt service payments due in an Accounting Year in
respect of Subordinated Debt;

any reserve requirements set forth in the Financing Agreements; and

balance, if any, in accordance with the instructions of the Concessionaire.

28.3.2. The Concessionaire shall not in any manner modify the order of payment specified in Clause
28.3.1, except with the prior written approval of the Authority.

28.4. Withdrawals upon Termination

28.4.1. Notwithstanding anything to the contrary contained in this Agreement, all amounts standing to the
credit of the Escrow Account shall, upon Termination, be appropriated in the following order:

(a)

all taxes due and payable by the Concessionaire for and in respect of the Project;
90% (ninety per cent) of Debt Due excluding Subordinated Debt;
outstanding Concession Fee;

all payments and Damages certified by the Authority as due and payable to it by the
Concessionaire;

retention and payments relating to the liability for defects and deficiencies set forth in Article
36;

outstanding Debt Service including the balance of Debt Due;
outstanding Subordinated Debt;

incurred or accrued O&M Expenses;

any other payments required to be made under this Agreement; and

balance, if any, in accordance with the instructions of the Concessionaire:

Provided that no appropriations shall be made under Sub-clause (j) of this Clause 28.4.1 unti a
Vesting Certificate has been issued by the Authority under the provisions of Article 35.

28.4.2. The provisions of this Article 28 and the instructions contained in the Escrow Agreement shall
remain in full force and effect until the obligations set forth in Clause 28.4.1 have been discharged.

-
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28. ESCROW ACCOUNT

28.1. Escrow Account

28.1.1. The Concessionaire shall, prior to the Appointed Date, open and establish an Escrow Account with
a Bank (the “Escrow Bank”) in accordance with this Agreement read with the Escrow Agreement.

28.1.2. The nature and scope of the Escrow Account are fully described in the agreement (the “Escrow
Agreement”) to be entered into amongst the Concessionaire, the Authority, the Escrow Bank and
the Senior Lenders through the Lenders’ Representative, which shall be substantially in the form
set forth in Schedule-P.

28.2. Deposits into Escrow Account

The Concessionaire shall deposit or cause to be deposited the following inflows and receipts into
the Escrow Account: '

(@)
(b)

(c)

all funds constituting the Financial Package;

all Fee and any other revenues from or in respect of the Project, including the proceeds of
any deposits, capital receipts or insurance claims; and

all payments by the Authority;

Provided that the Senior Lenders may make direct disbursements to the EPC Contractor in
accordance with the express provisions contained in this behalf in the Financing Agreements.

28.3. Withdrawals during Concession Period

28.3.1. The Concessionaire shall, at the time of opening the Escrow Account, give irrevocable
instructions, by way of an Escrow Agreement, to the Escrow Bank instructing, inter alia, that
deposits in the Escrow Account shall be appropriated in the following order every month, or at
shorter intervals as necessary, and if not due in a month then appropriated proportionately in such
month and retained in the Escrow Account and paid out therefrom in the month when due:

(a)

(e)
(f)

Chief Engineer P.H. (Urbzn)

all taxes due and payable by the Concessionaire for and in respect of the Project;

all payments relating to construction of the Project, subject to and in accordahce with the
conditions, if any, set forth in the Financing Agreements;

O&M Expenses, subject to the ceiling, if any, set forth in the Financing Agreements;

O&M Expenses and other costs and expenses incurred by the Authority in accordance with
the provisions of this Agreement, and certified by the Authority as due and payable to it;

monthly proportionate provision of Debt Service due in an Accounting Year,

all payments and Damages certified by the Authority as due and payable to it by the
Concessionaire;

Olothe E.I.C.P.H.(0), BBSR
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27.4. Delivery and Acceptance of Treated Water

From the COD until the Termination Date, the Concessionaire shall supply Treated Water to the
Bulk Users at the Delivery Point in the quantities determined in each of the Bulk Water Supply
Agreement with Bulk Users and in accordance with Schedule-L (Water Quality Requirements).
The Treated Water delivered to the Bulk Users shall be measured in accordance with the
applicable provisions of the Bulk Water Supply Agreement. The Bulk Users shall accept and pay
the User Fees for the water supplied in accordance with Schedule-K.

<
\
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27.1.4. If the Authority fails to supply Raw Water to the Concessionaire for a continuous period of 15
(fifteen) days, then the same may be treated as Authority Event of Default.

27.1.5. The Authority shall ensure that the minimum static water level in Mundali Barrage of river
Mahanadi shall not be less than Minimum Drawdown Level as pre-decided between the
Concessionaire and the Authority.

(1) If the minimum static water level is lower than the Minimum Drawdown Level then the
Authority shall supply Raw Water as per the provisions of Clause 2713;

(2) If the minimum static water level is equal to or higher than the Minimum Drawdown Level
then the Concessionaire is liable to supply Treated Water and shall not enforce the provisions
of Clause 27.1.3.

27.2. Supply of Treated Water to the Project

27.2.1. In the event that the Concessionaire fails to supply Treated Water for a capacity as defined in Bulk
Water Supply Agreement during Supply Period in breach of its obligations.

) then the Concessionaire shall rectify the problem to ensure full capacity of Treated Water
supply within 48 (forty eight) hours from the drop in capacity of water supply. However if
the Concessionaire fails to rectify the same, a penalty of twice the amount of Treated
Water charges not supplied from the period from where the supply has not been provided
shall be deducted from next applicable payment.

(2) If the Concessionaire rectifies the problem and ensures full capacity of water supply within
48 (forty eight) hours from the drop in capacity of water, then Concessionaire shall receive
the payment for the capacity of water actually supplied during that period.

(3) the Concessionaire shall also ensure that minimum 20% (twenty per cent) of the Net
Water Requirement to the specific Bulk Users be supplied by tanker/s or by any other
plausible means at the delivery point at its own cost. The same needs to be supplied on a
daily basis and on immediate request of Bulk Users. If the Concessionaire provides water
through tanker/s, then the Concessionaire shall obtain acknowledgement for the water
supplied from Bulk Users and submit the same to the Authority for record;

(4) If the Bulk User/s is/are in need of additional water due to the fall in water supply capacity
and arranges the additional water as per its requirement on its own, then the
Concessionaire shall indemnify the Bulk User/s for all costs, liability and expenses
suffered or incurred by the User subject to twice of applicable amount for charges of total
net water requirement as provided in the Bulk Water Supply Agreement during that period.

27.2.2. Deleted
27.3. Payment of Raw Water Charges

27.3.1. The Authority shall pay the Raw Water Charges to the relevant third party and will submit the copy
of invoice to the Concessionaire. The Concessionaire on receiving such invoice shall make
payment within a period of 15 (fifteen) days from the receipt of such invoice.
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26. CALCULATION OF USER FEES

26.1. Calculation of User Fees

26.1.1. The User Fees owing to the Concessionaire for each contract month shall be calculated in
accordance with Schedule-J,

26.2. Payment of User Fees

26.2.1. The Bulk Users will pay to the Concessionaire the User Fees as set out in and in accordance with
Schedule-K. The Concessionaire may appoint a person to collect the User Fees for and on behalf
of the Concessionaire, provided that notwithstanding such appointment, the Concessionaire shall
be and remain solely liable and responsible for collection of User Fees in accordance with this
Agreement and its deposit into the Escrow Account and for compliance with the provisions of this
Agreement.

27. SUPPLY OF WATER

27.1. Supply of Raw Water to the Concessionaire

27.1.1. The Authority will ensure that the Concessionaire is entitied to draw up to a maximum of 70 MLD
or 28.5 cusec from Mundali Barrage of River Mahanadi for use in the Project in accordance with
Schedule-W. The Authority shall have no obligation to supply Raw Water in accordance with any
standard or to meet any quality.

27.1.2. The Concessionaire will only draw up to a maximum of 70 MLD or 28.5 cusec of Raw Water from
Mundali Barrage and only use such Raw Water in the Project. However, in the event the demand
of water in the supply area increases beyond the allocated Raw Water, it would be the
responsibility of the Authority to arrange for additional Raw Water on a best effort basis for the
additional demand of water.

27.1.3. In case of failure to supply Raw Water to the Concessionaire then:

(1) the Authority shall rectify the problem to ensure full capacity of Raw Water supply within 48
(forty eight) hours from the drop in capacity of water supply. However if the Authority fails to
rectify the same, a penalty of twice the amount of Raw Water charges not supplied from the
period from where the supply has not been provided shall be deducted from next applicable

payment;

(2)  If the Authority rectifies the problem and ensures full capacity of Raw Water supply within 48
(forty eight) hours from the drop in capacity of Raw Water, then Authority shall receive the
payment for the capacity of water actually supplied during that period;

(3) the Authority shall indemnify the Concessionaire for all costs, expenses and liabilities
(excluding any indirect, consequential or incidental damages, including in respect of
consequential financial or economic loss) subject to twice of applicable amount for charges of
Treated Water requirement as provided in the Schedule-W during that period, also the
Concessionaire is not liable to provide Treated Water for the same period.

Chief Engineer P.H. (Urban)
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25.1. Collection of User Fees

25.1.1. On and from the COD till the Transfer Date, the Concessionaire shall have the sole and exclusive
right to demand, collect and appropriate Fee from the Bulk Users subject to and in accordance
with this Agreement;

25.1.2. The Concessionaire will ensure that User Fees and all other relevant charges collected from the
Bulk Users are deposited into the Escrow Account.

25.1.3. The Bulk Users shali submit a Bank Guarantee for an amount equivalent to the cost of the Treated
Water for 6 (six) months to the Authority during signing of the Bulk Water Supply Agreement. If any
Bulk Users fails to pay the User Fee, the Concessionaire shall encash the Bank Guarantee for
non-payment of the User Fee. The Concessionaire may also exercise all rights and remedies
available under the law for recovery of User Fees, including suspension, termination or
cancellation of supply of services to the relevant Butk User. The Concessionaire shall notify the
Authority from time to time of all action taken to recover Charges.

(

Chief Engineer p.

Blothe E.C. p (

H.
0

(Urban)

), BE5R

ZaU BANE'_‘;: %

-
-
Vs
N

56|Page



Concession Agreement: Bulk Water Supply Project for IIT Bhubaneswar, NISER, INFOCITY-I| and
adjoining areas in PPP mode

24. CONCESSION FEE

24.1. Concession Fee

In consideration of the grant of Concession, the Concessionaire shall pay to the Authority by way
of concession fee (the “Concession Fee”) a sum of Re. 1 (Rupee one) per annum.

24.2. Additional Concession Fee'
24.2.1. Not Applicable
24.2.2. Not Applicable
24.3. Payment of Concession Fee

Not Applicable

yrban)

-
chief RO

olothe =

1 In the event of the Concessionaire seeking a Grant under Clause 23.1 of this Agreement, Clauses 24.2 to 24.3 shall be omitted.
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23. GRANT

23.1. Grant

23.1.1. The Authority agrees to provide to the Concessionaire cash support by way of an outright grant
equal to the sum set forth in the Bid, namely, Rs. 50.00 Crore (Rupees Fifty Crore only), in
accordance with the provisions of this Article 23 (the “Grant”)

23.1.2. The Grant shall be disbursed to the Concessionaire by way of Equity Support in accordance with
the provisions of Clause 23.2.

23.2. Equity Support

23.2.1. Subject to the conditions specified in this Clause 23.2, the Grant shall be credited to the Escrow
Account and shall be applied by the Concessionaire for meeting the Total Project Cost (the
“Equity Support”).

23.2.2. The Equity Support shall not exceed the sum specified in the Bid and as accepted by the
Authority, but shall in no case be greater than twice the Equity, and shall be further restricted to a
sum not exceeding 40% (forty per cent) of the Total Project Cost. Provided, however, that in the
event Equity Support shall exceed 20% (twenty per cent) of the Total Project Cost, the amount in
excess of such 20% (twenty per cent) shall be released against an irrevocable bank guarantee for
2 (two) years which may be invoked if the Concessionaire commits any breach of the obligations
specified in this Agreement. For the avoidance of doubt, the Total Project Cost to be reckoned for
the purposes of this Clause 23.2.2 shall include Equity Support.

23.2.3. Equity Support shall be due and payable to the Concessionaire after it has expended the Equity,
and shall be disbursed proportionately along with the loan funds thereafter remaining to be
disbursed by the Senior Lenders under the Financing Agreements. The Authority shall disburse
each tranche of the Equity Support as and when due, but not later than 15 (fifteen) days of
receiving a request from the Concessionaire along with necessary particulars.

23.2.4. In the event of occurrence of a Concessionaire Default, disbursement of Equity Support shall be
suspended till such Concessionaire Default has been cured by the Concessionaire.

23.3. NotApplicable
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22. FINANCIAL CLOSE

22.1. Financial Close

22.1.1.

221.2.

The Concessionaire hereby agrees and undertakes that it shall achieve Financial Close within 180
(one hundred and eighty) days from the date of this Agreement and in the event of delay, it shall
be entitled to a further period not exceeding 120 (one hundred and twenty) days, subject to
payment of Damages to the Authority in a sum calculated at the rate of 0.1% (zero point one
percent) of the Performance Security for each day of delay; provided that the Damages specified
herein shall be payable every week in advance and the period beyond the said 180 (one hundred
and eighty) days shall be granted only to the extent of Damages so paid; provided further that no
Damages shall be payable if such delay in Financial Close has occurred solely as a result of any
default or delay by the Authority in procuring satisfaction of the Conditions Precedent specified in
Clause 4.1.2 or due to Force Majeure. For the avoidance of doubt, the Damages payable
hereunder by the Concessionaire shall be in addition to the Damages, if any, due and payable
under the provisions of Clause 4.3

The Concessionaire shall, upon occurrence of Financial Close, notify the Authority forthwith, and
shall have provided to the Authority, at least 2 (two) days prior to Financial Close, 3 (three) true
copies of the Financial Package and the Financial Model, duly attested by a Director of the
Concessionaire, along with 3 (three) soft copies of the Financial Model in MS Excel Version or any
substitute thereof, which is acceptable to the Senior Lenders.

22.2. Termination due to failure to achieve Financial Close

22.2.1.

222.2.

Chief Engineer P.H. (Urban)

Notwithstanding anything to the contrary contained in this Agreement, but subject to Clause
31.6.1, in the event that Financial Close does not occur, for any reason whatsoever, within the
period set forth in Clause 22.1.1 or the extended period thereunder, all rights, privileges, claims
and entitlements of the Concessionaire under or arising out of this Agreement shall be deemed to
have been waived by, and to have ceased with the concurrence of the Concessionaire, and the
Concession Agreement shall be deemed to have been terminated by mutual agreement of the
Parties. For the avoidance of doubt, it is agreed that in the event the Parties hereto have, by
mutual consent, determined the Appointed Date to precede the Financial Close, the provisions of
this Clause 22.2.1 shall not apply.

Upon Termination under Clause 22.2.1, the Authority shall be entitied to encash the Bid Security
and appropriate the proceeds thereof as Damages; provided, however, if Financial Close has not
occurred solely as a result of the Authority being in default of any of its obligations under Clause
4.1.2, it shall, upon Termination, retum the Bid Security forthwith along with Damages due and
payable under Clause 4.2. For the avoidance of doubt, it is expressly agreed that if the Bid
Security shall have been substituted by Performance Security, the Authority shall be entitied to
encash therefrom an amount equal to Bid Security.

= B3|Page
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PART - IV
FINANCIAL COVENANTS
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provided that the Independent Engineer may, by notice in writing, substitute any of the designated
persons by any of its employees.

Dispute resolution
If either Party disputes any advice, instruction, decision, direction or award of the Independent

Engineer, or, as the case may be, the assertion or failure to assert Jurisdiction, the Dispute shall be
resolved in accordance with the Dispute Resolution Procedure.

Chlef Engineer P.H. (Urban)
Olothe E.I.C. P.H.{0}, BBSR
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21. INDEPENDENT ENGINEER

21.1. Appointment of Independent Engineer

The Authority shall appoint a consulting engineering firm or bodies corporate constituted by the
Authority substantially in accordance with the selection criteria set forth in Schedule-N, to be the
independent consultant under this Agreement (the “Independent Engineer”). The appointment
shall be made no later than 30 (ninety) days from the date of this Agreement and shall be for a
period of 3 (three) years. On expiry or termination of the aforesaid period, the Authority may in its
discretion renew the appointment, or appoint another firm from a fresh panel constituted pursuant to
Schedule-N to be the Independent Engineer for a term of 3 (three) years, and such procedure shall
be repeated after expiry of each appointment.

21.2. Duties and Functions

21.2.1. The Independent Engineer shall discharge its duties and functions substantially in accordance
with the terms of reference set forth in Schedule-O.

21.2.2. The Independent Engineer shall submit regular periodic reports (at least once every month) to the
Authority in respect of its duties and functions set forth in Schedule-O.

21.3. Remuneration

The remuneration, cost and expenses of the Independent Engineer shall be paid by the Authority
and subject to the limits set forth in Schedule-N, one-half of such remuneration, cost and expenses
shall be reimbursed by the Concessionaire to the Authority within 15 (fifteen) days of receiving a
statement of expenditure from the Authority.

21.4. Termination of Appointment

21.4.1. The Authority may, in its discretion, terminate the appointment of the Independent Engineer at any
time, but only after appointment of another Independent Engineer in accordance with Clause 21.1.

21.4.2. If the Concessionaire has reason to believe that the Independent Engineer is not discharging its
duties and functions in a fair, efficient and diligent manner, it may make a written representation to
the Authority and seek termination of the appointment of the Independent Engineer. Upon receipt
of such representation, the Authority shall hold a tripartite meeting with the Concessionaire and
Independent Engineer for an amicable resolution of the Dispute, and if any difference or
disagreement between the Authority and the Concessionaire remains unresolved, the Dispute
shall be settled in accordance with the Dispute Resolution Procedure. In the event that the
appointment of the Independent Engineer is terminated hereunder, the Authority shall appoint
forthwith another Independent Engineer in accordance with Clause 21.1.

21.5. Authorized Signatories

The Authority shall require the Independent Engineer to designate and notify to the Authority and
the Concessionaire up to 2 (two) persons employed in its firm to sign for and on behalf of the
Independent Engineer, and any communication or document required to be signed by the
Independent Engineer shall be valid and effective only if signed by any of the designated persons;
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20.5. Monthly Fee Statement

During the Operation Period, the Concessionaire shall furnish to the Authority, within 7 (seven) days
of completion of each month, a monthly fee statement. The Concessionaire shall also fumish to the
Authority such other information as the Authority may reasonably require, at specified intervals, in
discharge of its statutory functions.

i Urban)
ngineel P.H.(
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20.2.

20.3.

20.4.
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MONITORING OF OPERATION AND MAINTENANCE

Monthly status reports

During Operation Period, the Concessionaire shall, no later than 7 (seven) days after the close of
each month, furnish to the Authority and the Independent Engineer a monthly report stating in
reasonable detail the condition of the Project Water Supply System including its compliance or
otherwise with the Maintenance Requirements, Maintenance Manual, Maintenance Programme and
Safety Requirements, and shall promptly give such other relevant information as may be required
by the Independent Engineer. In particular, such report shall separately identify and state in
reasonable detail the defects and deficiencies that require rectification.

Inspection

The Independent Engineer shall inspect the Project Water Supply System at least once a month. It
shall make a report of such inspection (the “O&M Inspection Report”) stating in reasonable detail
the defects or deficiencies, if any, with particular reference to the Maintenance Requirements,
Maintenance Manual, the Maintenance Programme and Safety Requirements, and send a copy
thereof to the Authority and the Concessionaire within 7 (seven) days of such inspection.

Tests

For determining that the Project Water Supply System conforms to the Maintenance Requirements,
the Independent Engineer shall require the Concessionaire to carry out, or cause to be carried out,
tests specified by it in accordance with Good Industry Practice. The Concessionaire shall, with due
diligence, carry out or cause to be carried out all such tests in accordance with the instructions of
the Independent Engineer and fumish the resuits of such tests forthwith to the Independent
Engineer. One half of the costs incurred on such tests, and to the extent certified by the
Independent Engineer as reasonable, shall be reimbursed by the Authority to the Concessionaire.

Remedial measures

20.4.1. The Concessionaire shall repair or rectify the defects or deficiencies, if any, set forth in the O&M

Inspection Report or in the test results referred to in Clause 20.3 and furnish a report in respect
thereof to the Independent Engineer and the Authority within 15 (fifteen) days of receiving the
O&M Inspection Report or the test results, as the case may be; provided that where the
remedying of such defects or deficiencies is likely to take more than 15 (fifteen) days, the
Concessionaire shall submit progress reports of the repair works once every week until such
works are completed in conformity with this Agreement.

20.4.2. The Independent Engineer shall require the Concessionaire to carry out or cause to be carried out

tests, at its own cost, to determine that such remedial measures have brought the Project Water
Supply System into compliance with the Maintenance Requirements and the procedure set forth in
this Clause 20.4 shall be repeated until the Project Water Supply System conforms to the
Maintenance Requirements. In the event that remedial measures are not completed by the
Concessionaire in conformity with the provisions of this Agreement, the Authority shall be entitled
to recover Damages from the Concessionaire under and in accordance with the provisions of
Clause 18.5.
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SAFETY REQUIREMENTS

Safety Requirements

The Concessionaire shall comply with the provisions of this Agreement, Applicable Laws and
Applicable Permits and conform to Good Industry Practice for securing the safety of the Users. In
particular, the Concessionaire shall develop, implement and administer a surveillance and safety
programme for providing a safe environment on or about the Project Water Supply System, and
shall comply with the safety requirements (the “Safety Requirements”). '

Expenditure on Safety Requirements

Unless otherwise expressly provided in this Agreement, all costs and expenses arising out of or
relating to Safety Requirements shall be bome by the Concessionaire to the extent such costs and
expenses form part of the works and services inciuded in the Scope of the Project, and works and
services, if any, not forming part of the Scope of the Project shall be undertaken in accordance with
the provisions of Article 17. Costs and expenses on works and services not covered hitherto before
and arising out of Safety Requirements shall, subject to the provisions of Clause 17.3.2, be bome
from out of a dedicated safety fund (the “Safety Fund”) to be funded, owned and operated by the
Authority or a substitute thereof.

|
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(a) an event of Force Majeure,

(b) measures taken to ensure the safe use of the Project Water Supply System except when
unsafe conditions occurred because of failure of the Concessionaire to perform its
| obligations under this Agreement; or

(c) compliance with a request from the Authority or the directions of any Government
| Instrumentality, the effect of which is to close all or any part of the Project Water Supply
System.

18.11. Barriers and diversions
The Authority shall procure that during the Operations Period, no barriers are erected or placed by

any Govemnment Instrumentality on the Project Water Supply System except for reasons of
Emergency, national security, law and order.

{
Chief Engineer P.H. (Urban
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18.7.3.

18.8.

18.8.1.

18.9.

18.9.1.

18.10.
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breach is causing or likely to cause material hardship or danger to the Users, the Authority may,
without prejudice to any of its rights under this Agreement including Temination thereof, by notice
require the Concessionaire to take reasonable measures immediately for rectifying or removing
such hardship or danger, as the case may be.

In the event that the Concessionaire, upon notice under Clause 18.7.1, fails to rectify or remove
any hardship or danger within 48 (forty eight) hours of receipt of such notice, the Authority may
exercise overriding powers under this Clause 18.7.2 and take over the performance of any or all
the obligations of the Concessionaire to the extent deemed necessary by it for rectifying or
removing such hardship or danger; provided that the exercise of such overriding powers by the
Authority shall be of no greater scope and of no longer duration than is reasonably required
hereunder; provided further that any costs and expenses incurred by the Authority in discharge of
its obligations hereunder shall be deemed to be O&M Expenses, and the Authority shall be
entitied to recover them from the Concessionaire in accordance with the provisions of Clause 18.7
along with the Damages specified therein.

In the event of a national emergency, civil commotion or any other act specified in Clause 31.3,
the Authority may take over the performance of any or all the obligations of the Concessionaire to
the extent deemed necessary by it or as directed by the Government, and exercise such control
over the Project Water Supply System or give such directions to the Concessionaire as may be
deemed necessary; provided that the exercise of such overriding powers by the Authority shall be
of no greater scope and of no longer duration than is reasonably required in the circumstances
which caused the exercise of such overriding power by the Authority. For the avoidance of doubt,
the consequences of such action shall be dealt in accordance with the provisions of Article 31.

Restoration of loss or damage to Project Water Supply System

Save and except as otherwise expressly provided in this Agreement, in the event that the Project
Water Supply System or any part thereof suffers any loss or damage during the Concession
Period from any cause whatsoever, the Concessionaire shall, at its cost and expense, rectify and
remedy such loss or damage forthwith so that the Project Water Supply System conforms to the
provisions of this Agreement.

Modifications to the Project Water Supply System

The Concessionaire shall not carry out any material modifications to the Project Water Supply
System save and except where such modifications are necessary for the Project Water Supply
System to operate in conformity with the Maintenance Requirements, Good Industry Practice and
Applicable Laws; provided that the Concessionaire shall notify the Independent Engineer of the
proposed modifications along with particulars thereof at least 15 (fifteen) days before commencing
work on such modifications and shall reasonably consider any suggestions that the Independent
Engineer may make within 15 (fifteen) days of receiving the Concessionaire’s proposal.

Excuse from performance of obligations

18.10.1. The Concessionaire shall not be considered in breach of its obligations under this Agreement if

Treated Water is not available for Bulk Users on account of any of the following for the duration
thereof: e
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18.6.
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Within 15 (fifteen) days of receipt of the Maintenance Programme, the Independent Engineer shall
review the same and convey its comments to the Concessionaire with particular reference to its
conformity with the Maintenance Requirements, Maintenance Manual and Safety Requirements.

The Concessionaire may modify the Maintenance Programme as may be reasonable in the
circumstances, and the procedure specified in Clauses 18.4.1 and 18.4.2 shall apply mutatis
mutandis to such modifications.

Damages for breach of maintenance obligations

In the event that the Concessionaire fails to repair or rectify any defect or deficiency set forth in
the Maintenance Requirements within the period specified therein, it shall be deemed to be in
breach of this Agreement and the Authority shall be entitled to recover Damages, to be calculated
and paid for each day of delay until the breach is cured, at the higher of (a) 0.5% (zero point five
per cent) of Average Daily Fee, and (b) 0.1% (zero point one per cent) of the cost of such repair or
rectification as estimated by the Independent Engineer. Recovery of such Damages shall be
without prejudice to the rights of the Authority under this Agreement, including the right of
Termination thereof.

The Damages set forth in Clause 18.5.1 may be assessed and specified forthwith by the
Independent Engineer; provided that the Authority may, in its discretion, demand a smaller sum as
Damages, if in its opinion, the breach has been cured promptly and the Concessionaire is
otherwise in compliance with its obligations hereunder. The Concessionaire shall pay such
Damages forthwith and in the event that it contests such Damages, the Dispute Resolution
Procedure shall apply.

Authority’s right to take remedial measures

In the event the Concessionaire does not maintain and/or repair the Project Water Supply System
or any part thereof in conformity with the Maintenance Requirements, the Maintenance Manual or
the Maintenance Programme, as the case may be, and fails to commence remedial works within
15 (fifteen) days of receipt of the O&M Inspection Report or a notice in this behalf from the
Authority or the Independent Engineer, as the case may be, the Authority shall, without prejudice
to its rights under this Agreement including Termination thereof, be entifed to undertake such
remedial measures at the risk and cost of the Concessionaire, and to recover its cost from the
Concessionaire. In addition to recovery of the aforesaid cost, a sum equal to 20% (twenty per
cent) of such cost shall be paid by the Concessionaire to the Authority as Damages.

The Authority shall have the right, and the Concessionaire hereby expressly grants to the Authority
the right, to recover the costs and Damages specified in Clause 18.6.1 directly from the Escrow
Account as if such costs and Damages were O&M Expenses, and for that purpose, the
Concessionaire hereby agrees to give irrevocable instructions to the Escrow Bank to make
payment from the Escrow Account in accordance with the instructions of the Authority under this
Clause 18.6.2 and debit the same to O&M Expenses.

Overriding powers of the Authority

If in the reasonable opinion of the Authority, the Concessionaire is in material breach of its
obligations under this Agreement and, in particular, the Maintenance Requirements, and such
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fails to comply with the same with a reasonable timeframe, then the Authority has the right to carry
out repairs to bring them up to such condition. The Concessionaire shall indemnify the Authority
for any such costs (and any such costs may be deducted from amounts payable to the
Concessionaire)

18.2. Maintenance Requirements

The Concessionaire shall procure that all times during the Operation Period; the Project Water
Supply System conforms to the maintenance requirements set forth in Schedule-X (the
“Maintenance Requirements”).

18.3. Maintenance Manual

18.3.1.

18.3.2.

18.4.

18.4.1.

Not later than 180 (one hundred and eighty) days prior to the Scheduled Water Supply System
Date, the Concessionaire shall, in consultation with the Independent Engineer, evolve a repair and
maintenance manual (the “Maintenance Manual”) for the regular and preventive maintenance of
the Project Water Supply System in conformity with the Maintenance Requirements, Safety
Requirements and Good Industry Practice, and shall provide 5 (five) copies thereof to the
Authority and 2 (two) copies to the Independent Engineer. The Maintenance Manual shall be
revised and updated once every 3 (three) years and the provisions of this Clause 18.3 shall apply,
mutatis mutandis, to such revision.

Without prejudice to the provision of Clause 18.3.1, the Maintenance Manual shall, in particular,
include provisions for maintenance of Project Assets and shall provide for life cycle maintenance,
routine maintenance and reactive maintenance which may be reasonably necessary for
maintenance and repair of the Project Assets, including replacement thereof, such that its overall
condition conforms to Good Industry Practice.

Maintenance Programme

Not later than 45 (forty five) days prior to the beginning of each Accounting Year during the
Operation Period, the Concessionaire shall provide to the Authority and the Independent Engineer,
its proposed annual programme of preventive, urgent and other scheduled maintenance (the

“Maintenance Programme”) to comply with the Maintenance Requirements, Maintenance
Manual and Safety Requirements. Such Maintenance Programme shall include:

(a) preventive maintenance schedule;
(b) arrangements and procedures for carrying out urgent repairs;
(c) criteria to be adopted for deciding maintenance needs;

(d) intervals and procedures for carrying out inspection of all elements of the Project Water
Supply System;

(e) intervals at which the Concessionaire shall carry out periodic maintenance;
(f) arrangements and procedures for carrying out safety related measures; and

(g) intervals for major maintenance works and the scope thereof.

Chief Engineer¥.i. (u...an)
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18. OPERATION AND MAINTENANCE

18.1. O&M obligations of the Concessionaire

18.1.1. During the Operation Period, the Concessionaire shall, operate and maintain the Project Water
Supply System in accordance with this Agreement either by itself, or through the O&M Contractor
and if required, modify, repair or otherwise make improvements to the Project Water Supply
System to comply with the provisions of this Agreement, Applicable Laws and Applicable Permits,
and conform to Specifications and Standards and Good Industry Practice. The obligations of the
Concessionaire hereunder shall include:

(@)  Supplying uninterrupted treated water to the Bulk Users during normal operating conditions;
(b) Collecting and appropriating the Fee;
(c) Carry out periodic preventive maintenance of the Project Water Supply System;

(d) Undertaking routine maintenance including prompt repairs of pipelines, pumps, valves,
cracks, joints, structures, water meters, flow meters etc;

(e)  Supplying treated water to the Bulk Users in accordance with the Service Level Requirement;

(f)  Preventing, with the assistance of the concerned law enforcement agencies, any
unauthorised use of the Project Water Supply System;

(g) Protection of the environment and provision of equipment and materials thereof;

(h) Operation and maintenance of all communication, control and administrative systems
necessary for the efficient operation of the Project Water Supply System;

()] Maintain a public relations unit to interface with and attend to suggestions from the Bulk
Users, government agencies, media and other agencies; and

() Complying with Safety Requirements in accordance with Article 19.

18.1.2. The Concessionaire shall in order to monitor the water quality, at its own cost, sample and test the
water samples at the source, at treatment and at the distribution system in accordance with the
provision of Schedule-L.

18.1.3. The Concessionaire shall, at its own cost, plan for replacement of equipment well ahead of the
end of the useful life thereof and replace such equipment in accordance with Good Industry
Practice.

18.1.4. The condition of the Project Water Supply System as transferred to the Authority on the expiration
of the Concession Period or on the Termination Date shall be such that they are fully operational
as intended under this Agreement and require only a continuation of the programme of continuous
maintenance, as performed regulary by the Concessionaire during the Concession Period, in
order to maintain this fully operational condition. If the Project Water Supply System are not in fully
operational condition at the time of transfer, the Authority shall direct the Concessionaire to make
the Water Supply System operational as envisaged in this Agreement and if the Concessionaire

—
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17.5.1.

17.5.2.
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Power of the Authority to undertake works

Notwithstanding anything to the contrary contained in Clauses 17.1, 17.2 and 17.3, the Authority
may, after giving notice to the Concessionaire and considering its reply thereto, award such works
or services to any person on the basis of open competitive bidding; provided that the
Concessionaire shall have the option of matching the first ranked bid in terms of the selection
criteria, subject to payment of 2% (two per cent) of the bid amount to the Authority, and thereupon
securing the award of such works or services. For the avoidance of doubt, it is agreed that the
Concessionaire shall be entitled to exercise such option only if it has participated in the bidding
process and its bid does not exceed the first ranked bid by more than 10% (ten percent) thereof. It
is agreed that the Concessionaire shall provide access, assistance and cooperation to the person
who undertakes the works or services hereunder.

The works undertaken in accordance with this Clause 17.5 shall conform to the Specifications and
Standards and shall be carried out in @ manner that minimises the disruption in operation of the
Project Water Supply System. The provisions of this Agreement, insofar as they relate to
Construction Works and Tests, shall apply mutatis mutandis to the works carried out under this
Clause 17.5.

17.6. Reduction in Scope of the Project

17.6.1.

17.6.2.

Chief Engi
Olothe E.l.

If the Concessionaire shall have failed to complete any Construction Works on account of Force
Majeure or for reasons solely aftributable to the Authority, the Authority may, in its discretion,
require the Concessionaire to pay 80% (eighty percent) of the sum saved there from, and upon
such payment to the Authority, the obligations of the Concessionaire in respect of such works shall
be deemed to have been fulfilled. For the avoidance of doubt, it is agreed that in the event such
reduction in Scope of the Project causes or will cause a reduction in net after-tax return of the
Concessionaire, the Parties shall meet, as soon as reasonably practical, and agree on a full or
partial waiver of the aforesaid payment of 80% (eighty per cent) so as to piace the Concessionaire
in the same financial position as it would have enjoyed had there been no reduction in Scope of
the Project. It is further agreed that the liability of the Authority under this Clause 16.5 shall not
extend beyond waiver of the aforesaid 80% (eighty per cent). It is also agreed that in the event of
a dispute, the Dispute Resolution Procedure shall apply.

For determining the obligations of the Concessionaire under this Clause 17.5, the provisions of
Clauses 17.1, 17.2 and 17.4 shall apply mutatis mutandis, and upon issue of Change of Scope
Order by the Authority hereunder, the Concessionaire shall pay forthwith the sum specified
therein.

neer R-IH- {urban)
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performance thereof. In the event that the Parties are unable to agree, the Authority may, by
issuing a Change of Scope Order, require the Concessionaire to proceed with the performance
thereof pending resolution of the Dispute, or carry out the works in accordance with Clause 17.5.

The Provisions of this Agreement, insofar as they relate to Construction Works and Tests, shall
apply mutatis mutandis to the works undertaken by the Concessionaire under this Article 17.

17.3. Payment for Change of Scope

17.31.

17.3.2.

17.4.

17.41.

17.4.2.

Within 7 (seven) days of issuing a Change of Scope Order, the Authority shall make an advance
payment to the Concessionaire in a sum equal to 20% (twenty per cent) of the cost of Change of
Scope as agreed hereunder, and in the event of a Dispute, 20% (twenty per cent) of the cost
assessed by the Independent Engineer. The Concessionaire shall, after commencement of work,
present to the Authority bills for payment in respect of the works in progress or completed works,
as the case may be, supported by such Documentation as is reasonably sufficient for the Authority
to determine the accuracy thereof. Within 30 (thirty) days of receipt of such bills, the Authority shall
disburse to the Concessionaire such amounts as are certified by the Independent Engineer as
reasonable and after making a proportionate deduction for the advance payment made hereunder,
and in the event of any Dispute, final adjustments thereto shall be made under and in accordance
with the Dispute Resolution Procedure.

Notwithstanding anything to the contrary contained in Clause 17.3.1, all costs arising out of any
Change of Scope Order issued during the Construction Period shall be borne by the
Concessionaire, subject to an aggregate ceiling of 0.25% (zero point two five per cent) of the Total
Project Cost. Any costs in excess of the ceiling shall be reimbursed by the Authority in accordance
with Clause 17.3.1. In the event that the total cost arising out of Change of Scope Orders (if any)
issued prior to the Project Completion Date is less than 0.25% (zero point two five per cent) of the
Total Project Cost, the difference thereof shall be credited by the Concessionaire to the Safety
Fund within a period of 180 (one hundred and eighty) days of the Project Completion Date. For
the avoidance of doubt, it is agreed that the aforesaid 0.25% (zero point two five per cent) of the
Total Project Cost shall, to the extent borne by the Concessionaire, be deemed to form part of the
actual capital cost of the Project.

Restriction on certain works

Notwithstanding anything to the contrary contained in this Article 17, but subject to the provisions
of Clause 17.4.2, the Authority shall not require the Concessionaire to undertake any works or
services if such works or services are likely to delay completion of the Water Supply System;
provided that in the event that the Authority considers such works or services to be essential, it
may issue a Change of Scope Order, subject to the condition that the works forming part of or
affected by such Order shall not be reckoned for the purposes of determining completion of Water
Supply System. and issuing the Provisional Certificate.

Notwithstanding anything to the contrary contained in this Article 17, the Concessionaire shall be
entitled to nullify any Change of Scope Order if it causes the cumulative costs relating to all the
Change of Scope Orders to exceed 5% (five per cent) of the Total Project Cost in any continuous
period of 3 (three) years immediately preceding the date of such Change of Scope Order or if
such cumulative costs exceed 20% (twenty per cent) of the Total Project Cost at any time during
the Concession Period.

ChiefEngineer?L.H' Urban
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17. CHANGE OF SCOPE

17.1. Change of Scope

17.1.1. The Authority may, notwithstanding anything to the contrary contained in this Agreement, require
the provision of additional works and services which are not included in the Scope of the Project
as contemplated by this Agreement (“Change of Scope”). Any such Change in Scope shall be
made in accordance with the provisions of this Article 17 and the costs thereof shall be expended
by the Concessionaire and reimbursed to it by the Authority in accordance with Clause 17.3.

17.1.2. If the Concessionaire determines at any time that a Change of Scope is necessary for providing
improved services to the Bulk Users or to enhance the economic efficiency of the Project or such
other reason related to the performance of services or the Project, it shall by notice in writing
require the Authority to consider such Change of Scope. The Authority shall, within 15 (fifteen)
days of receipt of such notice, either accept such Change of Scope with modifications, if any, and
initiate proceedings therefore in accordance with this Article 17 or inform the Concessionaire in
writing of its reasons for not accepting such Change of Scope.

17.1.3. Any works or services which are provided under and in accordance with this Article 17 shall fom
part of the Project Water Supply System and the provisions of this Agreement shall apply mutatis
mutandis to such works or services.

17.2. Procedure for Change of Scope

17.2.1. In the event of the Authority determining that a Change of Scope is necessary, it shall issue to the
Concessionaire a notice specifying in reasonable detail the works and services contemplated
thereunder (the “Change of Scope Notice”).

17.2.2. Upon receipt of a Change of Scope Notice, the Concessionaire shall, with due diligence, provide
to the Authority such information as is necessary, together with preliminary Documentation in
support of;

(@) The mpact, if any, which the Change of Scope is likely to have on the Project Completion
Schedule if the works or services are required to be camied out during the Construction
Period; and

(b)  The options for implementing the proposed Change of Scope and the effect, if any, each such
option would have on the costs and time thereof, including a detailed breakdown by work
classifications specifying the material and labour costs calculated in accordance with the
Schedule of Rates applicable to the works assigned by the Authority to its contractors;
provided that the cost incurred by the Concessionaire in providing such information shall be
reimbursed by the Authority to the extent such cost is certified by the Independent Engineer
as reasonable.

17.2.3. Upon receipt of information set forth in Clause 17.2.2, if the Authority decides to proceed with the
Change of Scope, it shall convey its preferred option to the Concessionaire, and the Parties shall,
with assistance of the Independent Engineer, thereupon make good faith efforts to agree upon the
time and costs for implementation thereof. Upon reaching an agreement, the Authority shall issue
an order (the “Change of Scope Order”) requiring the Concessionaire-to=praceed with the
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16. ENTRY INTO COMMERCIAL SERVICE

16.1. Commercial Operation Date (COD)

The Water Supply System shall be deemed to be complete when the Completion Certificate is
issued under the provisions of Article 15, and accordingly the commercial operation date of the
Project shall be the date on which such Completion Certificate or Provisional Certificate is issued
(the “COD”). The Project Water Supply System shall enter into commercial service on COD
whereupon the Concessionaire shall supply water throughout the year under each Bulk Water
Supply Agreements and shall be entitled to demand and collect User Fee in accordance with the
provisions of Article 25.

16.2. Damages for delay

16.2.1. Subject to the provisions of Clause 13.3, if COD does not occur prior to the 91* (ninety first) day
from the Scheduled Water Supply System Date, unless the delay is on account of reasons solely
attributable to the Authority or due to Force Majeure, the Concessionaire shall pay Damages to
the Authority in a sum calculated at the rate of 0.1% (zero point one per cent) of the amount of
Performance Security for delay of each day until COD is achieved.

Chief Engincer P.H. (Urban}
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15.4.2.

15.5.

15.5.1.

16.5.2.

15.6.
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been completed. Upon issue of such Provisional Certificate, the provisions of Article 15 shall apply
to such completed part.

Completion of Punch List items

All items in the Punch List shall be completed by the Concessionaire within 90 (ninety) days of the
date of issue of the Provisional Certificate and for any delay thereafter, other than for reasons
solely attributable to the Authority or due to Force Majeure, the Authority shall be entitled to
recover Damages from the Concessionaire to be calculated and paid for each day of delay until all
items are completed, at the lower of (a) 0.1% (zero point one per cent) of the Performance
Security, and (b) 0.2% (zero point two per cent) of the cost of completing such items as estimated
by the Independent Engineer. Subject to payment of such Damages, the Concessionaire shall be
entitled to a further period not exceeding 120 (one hundred and twenty) days for completion of the
Punch List items. For the avoidance of doubt, it is agreed that if completion of any item is delayed
for reasons solely attributable to the Authority or due to Force Majeure, the completion date
thereof shall be determined by the Independent Engineer in accordance with Good Industry
Practice, and such completion date shall be deemed to be the date of issue of the Provisional
Certificate for the purposes of Damages, if any, payable for such item under this Clause 15.4.1.

Upon completion of all Punch List items, the Independent Engineer shall issue the Completion
Certificate. Failure of the Concessionaire to complete all the Punch List items within the time set
forth in Clause 15.4.1 for any reason, other than conditions constituting Force Majeure or for
reasons solely attributable to the Authority, shall entitle the Authority to terminate this Agreement.

Withholding of Provisional Certificate

If the Independent Engineer determines that the Project Water Supply System or any part thereof
does not conform to the provisions of this Agreement and cannot be safely and reliably placed in
commercial operation, it shall forthwith make a report in this behalf and send copies thereof to the
Authority and the Concessionaire. Upon receipt of such a report from the Independent Engineer
and after conducting its own inspection, if the Authority is of the opinion that the Project Water
Supply System is not fit and safe for commercial service, it shall, within 7 (seven) days of receiving
the aforesaid report, notify the Concessionaire of the defects and deficiencies in the Project Water
Supply System and direct the Independent Engineer to withhold issuance of the Provisional
Certificate. Upon receipt of such notice, the Concessionaire shall remedy and rectify such defects
or deficiencies and thereupon Tests shall be undertaken in accordance with this Article 15. Such
procedure shall be repeated as necessary until the defects or deficiencies are rectified.

Notwithstanding anything to the contrary contained in Clause 15.3.1, the Authority may, at any
time after receiving a report from the Independent Engineer under that Clause, direct the
Independent Engineer to issue a Provisional Certificate under Clause 15.3, and such direction
shall be complied forthwith.

Rescheduling of Tests

If the Independent Engineer certifies to the Authority and the Concessionaire that it is unable to
issue the Completion Certificate or Provisional Certificate, because of events or circumstances on
account of which the Tests could not be held or had to be suspended, the Concessionaire shall be
entitled to re-schedule the Tests and hold the same as soon as reasonably-prasticable.

¢

Chief Engineeré.H. (Urban)
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COMPLETION CERTIFICATE

Tests

At least 30 (thirty) days prior to the likely completion of the Project Water Supply System, the
Concessionaire shall notify the Independent Engineer of its intent to subject the Project Water
Supply System to Tests. The date and time of each of the Tests shall be determined by the
Independent Engineer in consultation with the Concessionaire, and notified to the Authority who
may designate its representative to witness the Tests. The Concessionaire shall provide such
assistance as the Independent Engineer may reasonably require for conducting the Tests. In the
event of the Concessionaire and the Independent Engineer failing to mutually agree on the dates
for conducting the Tests, the Concessionaire shall fix the dates by not less than 10 (ten) days
notice to the Independent Engineer.

All Tests shall be conducted in accordance with Schedule-H. The Independent Engineer shall
observe, monitor and review the results of the Tests to determine compliance of the Project Water
Supply System with Specifications and Standards and if it is reasonably anticipated or determined
by the Independent Engineer during the course of any Test that the performance of the Project
Water Supply System or any part thereof does not meet the Specifications and Standards, it shall
have the right to suspend or delay such Test and require the Concessionaire to remedy and rectify
the defects or deficiencies. Upon completion of each Test, the Independent Engineer shall provide
to the Concessionaire and the Authority copies of all Test data including detailed Test results. For
the avoidante of doubt, it is expressly agreed that the Independent Engineer may require the
Concessionaire to camy out or cause to be carried out additional Tests, in accordance with Good
Industry Practice, for detemining the compliance of the Project Water Supply System with
Specifications and Standards.

Completion Certificate

Upon completion of Construction Works and the Independent Engineer determining the Tests to
be successful, it shall forthwith issue to the Concessionaire and the Authority a certificate
substantially in the form set forth in Schedule-I (the “Completion Certificate”).

Provisional Certificate

The Independent Engineer may, at the request of the Concessionaire, issue a provisional
certificate of completion substantially in the fom set forth in Schedule-l (the “Provisional
Certificate”) if the Tests are successful and the Project Water Supply System can be safely and
reliably placed in commercial operation though certain works or things forming part thereof are
outstanding and not yet complete. In such an event, the Provisional Certificate shall have
appended thereto a list of outstanding items signed jointly by the Independent Engineer and the
Concessionaire (the “Punch List”); provided that the independent Engineer shall not withhold the
Provisional Certificate for reason of any work remaining incomplete if the delay in completion
thereof is attributable to the Authority.

The Parties hereto expressly agree that a Provisional Certificate under this Clause 15.3 may, upon
request of the Concessionaire to this effect, be issued for operating part of the Project Water
Supply System, if at least 75% (seventy five per cent) of the Project Water Supply System has
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Delays during construction

Without prejudice to the provisions of Clause 13.3.2, if the Concessionaire does not achieve any of
the Project Milestones or the Independent Engineer shall have reasonably determined that the rate
of progress of Construction Works is such that Water Supply System is not likely to be achieved by
the Scheduled Water Supply System Date, it shall notify the Concessionaire to this effect, and the
Concessionaire shall, within 15 (fifteen) days of such notice, by a communication inform the
Independent Engineer in reasonable detail about the steps it proposes to take to expedite progress
and the period within which it shall achieve the Project Completion Date.

Video recording

During the Construction Period, the Concessionaire shall provide to the Authority for every calendar
quarter, a video recording, which will be compiled into a 3 (three)-hour compact disc or digital video
disc, as the case may be, covering the status and progress of Construction Works in that quarter.
The first such video recording shall be provided to the Authority within 7 (seven) days of the
Appointed Date and thereafter, no later than 15 (fifteen) days after the close of each quarter.

P H. (Urban)
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MONITORING OF CONSTRUCTION

Monthly progress reports

During the Construction Period, the Concessionaire shall, no later than 7 (seven) days after the
close of each month, furnish to the Authority and the Independent Engineer a monthly report on
progress of the Construction Works and shall promptly give such other relevant information as may
be required by the Independent Engineer.

Inspection

During the Construction Period, the Independent Engineer shall inspect the Project Water Supply
System at least once a month and make a report of such inspection (the “Inspection Report”)
stating in reasonable detail the defects or deficiencies, if any, with particular reference to the Scope
of the Project and Specifications and Standards. It shall send a copy of the Inspection Report to the
Authority and the Concessionaire within 7 (seven) days of such inspection and upon receipt thereof,
the Concessionaire shall rectify and remedy the defects or deficiencies, if any, stated in the
Inspection Report. Such inspection or submission of Inspection Report by the Independent
Engineer shall not relieve or absolve the Concessionaire of its obligations and liabilities hereunder
in any manner whatsoever.

Tests

14.3.1. For determining that the Construction Works conform to the Specifications and Standards and

also being undertaken in accordance with the Project Requirements, the Independent Engineer
shall require the Concessionaire to carry out or cause to be carried out tests, at such time and
frequency and in such manner as may be specified by the Independent Engineer from time to
time, in accordance with Good Industry Practice for quality assurance. The Concessionaire shall,
with due diligence, carry out or cause to be carried out all the tests in accordance with the
instructions of the Independent Engineer and furnish the results thereof to the Independent
Engineer. One half of the costs incurred on such tests, and to the extent certified by the
Independent Engineer as reasonable, shall be reimbursed by the Authority to the Concessionaire.
For the avoidance of doubt, the costs to be incurred on any Test which is undertaken for
determining the rectification of any defect or deficiency in construction shall be borne solely by the
Concessionaire.

14.3.2. In the event that results of any tests conducted under this Clause 14.3 establish any defects or

deficiencies in the Construction Works, the Concessionaire shall carry out remedial measures and
furnish a report to the Independent Engineer in this behalf. The Independent Engineer shall
require the Concessionaire to camy out or cause to be carried out tests to determine that such
remedial measures have brought the Construction Works into compliance with the Specifications
and Standards, and the procedure set forth in this Clause 14.3 shall be repeated until such
Construction Works conform to the Specifications and Standards. For the avoidance of doubt, it is
agreed that tests pursuant to this Clause 14.3 shall be undertaken in addition to and independent
of the tests that shall be carried out by the Concessionaire for its own quality assurance in
accordance with Good Industry Practice. It is also agreed that a copy of the resuits of such tests
shall be sent by the Concessionaire to the Independent Engineer forthwith.
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amended as above; provided further that in the event Project Completion Date is achieved on or
before the Scheduled Water Supply System Date, the Damages paid under this Clause 13.3.2
shall be refunded by the Authority to the Concessionaire, but without any interest thereon. For
the avoidance of doubt, it is agreed that recovery of Damages under this Clause 13.3.2 shall be
without prejudice to the rights of the Authority under this Agreement, including the right of
Termination thereof.

13.3.3. In the event that the Water Supply System is not completed within 270 days from the Scheduled
Date, unless the delay is on account of reasons solely attributable to the Authority or due to
Force Majeure, the Authority shall be entitled to terminate this Agreement.

'
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conformity or otherwise with the Scope of the Project and the Specifications and Standards.
The Concessionaire shall not be obliged to await the observations of the Independent
Engineer on the Drawings submitted pursuant hereto beyond the said 15 (fifteen) days period
and may begin or continue Construction Works at its own discretion and risk;

If the aforesaid observations of the Independent Engineer indicate that the Drawings are not
in conformity with the Scope of the Project or the Specifications and Standards, such
Drawings shall be revised by the Concessionaire and resubmitted to the Independent
Engineer for review. The Independent Engineer shall give its observations, if any, within 7
(seven) days of receipt of the revised Drawings;

No review and/or observation of the Independent Engineer and/or its failure to review and/or
convey its observations on any Drawings shall relieve the Concessionaire of its obligations
and liabilities under this Agreement in any manner nor shall the Independent Engineer or the
Authority be liable for the same in any manner;

Without prejudice to the foregoing provisions of this Clause 13.3, the Concessionaire shall
submit to the Authority for review and comments, its Drawings relating to the Project, and the
Authority shall have the right but not the obligation to undertake such review and provide its
comments, if any within 30 (thirty) days of the receipt of such Drawings. The provisions of this
Clause 13.3 shall apply mutatis mutandis to the review and comments hereunder; and

Within 90 (ninety) days of the Project Completion Date, the Concessionaire shall furnish to
the Authority and the Independent Engineer a complete set of as-built Drawings, in 2 (two)
hard copies and in micro film fom or in such other medium as may be acceptable to the
Authority, reflecting the Project Water Supply System as actually designed, engineered and
constructed including an as-built survey illustrating the layout of the Project and setback lines,
if any, of the buildings and structures forming part of Project Facilities.

13.3. Construction of the Project Water Supply System

13.3.1.

13.3.2.

Chief Engineér P.H. (Urban)
Ofothe E.1.C. P.H.{0), EBSR

On or after the Appointed Date, the Concessionaire shall undertake construction of the Water
Supply System as specified in Schedule-B, and in conformity with the Specifications and
Standards set forth in Schedule-C. The 730" (seven hundred and thirty) days i.e. 24 (twenty
four) months from the Appointed Date shall be the scheduled date for completion of the water
supply system (the “Scheduled Water Supply System Date”) and the Concessionaire agrees
and undertakes that the project facilities shall be completed on or before the Scheduled Water
Supply System Date.

The Concessionaire shall construct the Project Water Supply System in accordance with the
Project Completion Schedule set forth in Schedule-F. In the event that the Concessionaire fails
to achieve any Project Milestone within a period of 90 (ninety) days from the date set forth for
such Milestone in Schedule-F, unless such failure has occurred due to Force Majeure or for
reasons solely attributable to the Authority, it shall pay Damages to the Authority in a sum
calculated at the rate of 0.1% (zero point one per cent) of the amount of Performance Security
for delay of each day until such Milestone is achieved; provided that if any or all Project
Milestones or the Scheduled Water Supply System Date are extended in accordance with the
provisions of this Agreement, the dates set forth in Schedule-F shall be deemed to be modified
accordingly and the provisions of this Agreement shall apply as if Schedule-F has been

b
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13. CONSTRUCTION OF THE WATER SUPPLY SYSTEM

13.1. Obligations prior to commencement of construction

13.2.

Prior to commencement of Construction Works, the Concessionaire shall:

(a)

Submit to the Authority and the Independent Engineer its detailed design