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Preface

This Bidding Document for the Procurement of Works has been prepared by Department of Irrigation and
Public Health, Himachal Pradesh and is based on the Standard Bidding Document for the Procurement of
Works—Small Contracts (SBD - 1S2E) issued by the Asian Development Bank dated December 2021.

ADB’s SBD -1S2E has the structure and the provisions of the Master Procurement Document entitled
“Bidding Documents for the Procurement of Works—Small Contracts”, prepared by multilateral development

banks and other public international financial institutions except where ADB-specific considerations have
required a change.
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A. General

1. Scope of Bid 1.1

1.2

2. Source of Funds 2.1

2.2

3. Fraud and 3.1
Corruption

In connection with the Invitation for Bids (IFB) indicated in the Bid Data
Sheet (BDS), the Employer, as indicated in the BDS, issues this
Bidding Document for the procurement of the Works as specified in
Section 6 (Employer's Requirements). The name, identification, and
number of contracts of this bidding are provided in the BDS.

Throughout this Bidding Document,

(@) the term “in writing” means communicated in written form and
delivered against receipt;

(b) except where the context requires otherwise, words indicating the
singular also include the plural and words indicating the plural also
include the singular; and

(c) “day” means calendar day.

The Borrower or Recipient (hereinafter called “Borrower”) indicated in
the BDS has applied for or received financing (hereinafter called
“funds”) from the Asian Development Bank (hereinafter called “ADB”)
toward the cost of the project named in the BDS. The Borrower intends
to apply a portion of the funds to eligible payments under the
contract(s) for which this Bidding Document is issued.

Payments by ADB will be made only at the request of the Borrower
and upon approval by ADB in accordance with the terms and
conditions of the Financing Agreement between the Borrower and ADB
(hereinafter called “Financing Agreement”), and will be subject in all
respects to the terms and conditions of that Financing Agreement. No
party other than the Borrower shall derive any rights from the
Financing Agreement or have any claim to the funds.

ADB requires Borrowers (including beneficiaries of ADB-financed
activity) and their personnel, as well as firms and individuals
participating in an ADB-financed activity, including but not limited to,
Bidders, Suppliers, and Contractors, agents, subcontractors,
subconsultants, service providers, subsuppliers, manufacturers
(including their respective officers, directors, employees and
personnel) under ADB-financed contracts to observe the highest
standard of ethics during the procurement and execution of such
contracts in accordance with ADB’s Anticorruption Policy (1998, as
amended from time to time). In pursuance of this policy, ADB

(a) defines, for the purposes of this provision, the terms set forth
below as follows:

(i) “corrupt practice” means the offering, giving, receiving, or
soliciting, directly or indirectly, anything of value to influence
improperly the actions of another party;

(i) “fraudulent practice” means any act or omission, including a
misrepresentation, that knowingly or recklessly misleads, or
attempts to mislead, a party to obtain a financial or other
benefit or to avoid an obligation;

(i) “coercive practice” means impairing or harming, or
threatening to impair or harm, directly or indirectly, any
party or the property of the party to influence improperly the
actions of a party;
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1

(b)

(©)

(d)

(e)

(iv) “collusive practice” means an arrangement between two or
more parties designed to achieve an improper purpose,
including influencing improperly the actions of another

party;

(v) “abuse” means theft, waste, or improper use of assets
related to ADB-related activity, either committed
intentionally or through reckless disregard;

(vi) “conflict of interest” means any situation in which a party
has interests that could improperly influence that party’s
performance of official duties or responsibilities, contractual
obligations, or compliance with applicable laws and
regulations; and

(vii) “integrity violation" is any act, as defined under ADB’s
Integrity Principles and Guidelines (2015, as amended from
time to time), which violates ADB’s Anticorruption Policy,
including (i) to (vi) above and the following: obstructive
practice, violations of ADB sanctions, retaliation against
whistleblowers or witnesses, and other violations of ADB's
Anticorruption Policy, including failure to adhere to the
highest ethical standard.

will reject a proposal for award if it determines that the Bidder
recommended for award or any of its officers, directors,
employees, personnel, subconsultants, subcontractors, service
providers, suppliers or manufacturers has, directly or through an
agent, engaged in corrupt, fraudulent, collusive, coercive, or
obstructive practices or other integrity violations in competing for
the Contract;

will cancel the portion of the financing allocated to a contract if it
determines at any time that representatives of the Borrower or of
a beneficiary of ADB financing engaged in corrupt, fraudulent,
collusive, coercive, or obstructive practices or other integrity
violations during the procurement or the execution of that
contract, without the Borrower having taken timely and
appropriate action satisfactory to ADB to remedy the situation,
including by failing to inform ADB in a timely manner at the time
they knew of the integrity violations;

will impose remedial actions on a firm or an individual, at any
time, in accordance with ADB’s Anticorruption Policy and
Integrity Principles and Guidelines, including declaring ineligible,
either indefinitely or for a stated period of time, to participatel in
ADB-financed, -administered, or -supported activities or to
benefit from an ADB-financed, -administered, or -supported
contract, financially or otherwise, if it at any time determines that
the firm or individual has, directly or through an agent, engaged
in corrupt, fraudulent, collusive, coercive, or obstructive practices
or other integrity violations; and

will have the right to require that a provision be included in
bidding documents and in contracts financed, administered, or
supported by ADB, requiring Bidders, suppliers, and contractors,

Whether as a Contractor, Subcontractor, Consultant, Manufacturer or Supplier, or Service Provider; or in any other capacity

(different names are used depending on the particular Bidding Document).
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consultants, manufacturers, service providers and other third
parties engaged or involved in ADB-related activities, and their
respective officers, directors, employees and personnel, to
permit ADB or its representative to inspect the site and their
assets, accounts and records and other documents relating to
the bid submission and contract performance and to have them
audited by auditors appointed by ADB.

3.2 All Bidders, consultants, contractors, suppliers, manufacturers, service
providers, and other third parties engaged or involved in ADB-related
activities, and their respective officers, directors, employees and
personnel, are obliged to cooperate fully in any investigation when
requested by ADB to do so. As determined on a case by case basis by
ADB, such cooperation includes, but is not limited to, the following:

(a) being available to be interviewed and replying fully and truthfully to
all questions asked;

(b) providing ADB with any items requested that are within the party’s
control including, but not limited to, documents and other physical
objects;

(c) upon written request by ADB, authorizing other related entities to
release directly to ADB such information that is specifically and
materially related, directly or indirectly, to the said entities or issues
which are the subject of the investigation;

(d) cooperating with all reasonable requests to search or physically
inspect their person and/or work areas, including files, electronic
databases, and personal property used on ADB activities, or that
utilizes ADB’s Information and Communications Technology (ICT)
resources or systems (including mobile phones, personal
electronic devices, and electronic storage devices such as external
disk drives);

(e) cooperating in any testing requested by ADB, including but not
limited to, fingerprint identification, handwriting analysis, and
physical examination and analysis; and

(f) preserving and protecting confidentiality of all information
discussed with, and as required by, ADB.

3.3 All Bidders, consultants, contractors and suppliers shall require their
officers, directors, employees, personnel, agents to ensure that, in its
contracts with its subconsultants, Subcontractors and other third
parties engaged or involved in ADB-related activities, such
subconsultants, Subcontractors and other third parties similarly are
obliged to cooperate fully in any investigation when requested by ADB
to do so.

3.4 The Employer hereby puts the Bidder on notice that the Bidder or any
Joint Venture partner of the Bidder (if any) may not be able to receive
any payments under the Contract if the Bidder or any of its Joint
Venture partners, as appropriate, is, or is owned (in whole or in part)
by a person or entity subject to applicable sanctions.

3.5 Furthermore, Bidders shall be aware of the provisions of GCC 28.3
and 73.2 (i).
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4. Eligible Bidders 4.1

4.2

4.3

A Bidder may be a natural person, private entity, or government-owned
enterprise subject to ITB 4.5 — or any combination of them with a
formal intent to enter into an agreement or under an existing
agreement in the form of a Joint Venture. In the case of a Joint
Venture:

(a) all partners shall be jointly and severally liable; and

(b) the Joint Venture shall nominate a Representative who shall have
the authority to conduct all business for and on behalf of any and
all the parties of the Joint Venture during the bidding process and,
in the event the Joint Venture is awarded the Contract, during
contract execution.

A Bidder, and all parties constituting the Bidder, shall have the
nationality of an eligible country, in accordance with Section 5 (Eligible
Countries). A Bidder shall be deemed to have the nationality of a
country if the Bidder is a citizen or is constituted, incorporated, or
registered, and operates in conformity with the provisions of the laws of
that country. This criterion shall also apply to the determination of the
nationality of proposed Subcontractors or Suppliers for any part of the
Contract including related services.

A Bidder shall not have a conflict of interest. All Bidders found to have
a conflict of interest shall be disqualified. A Bidder may be considered
to be in a conflict of interest with one or more parties in this bidding
process if any of, including but not limited to, the following apply:

(a) they have controlling shareholders in common; or

(b) they receive or have received any direct or indirect subsidy from
any of them; or

(c) they have the same legal representative for purposes of this bid; or

(d) they have a relationship with each other, directly or through
common third parties, that puts them in a position to have access
to material information about or improperly influence the Bid of
another Bidder, or influence the decisions of the Employer
regarding this bidding process; or

(e) a Bidder participates in more than one bid in this bidding process,
either individually or as a partner in a Joint Venture, except for
alternative offers permitted under ITB 13 of the Bidding Document.
This will result in the disqualification of all Bids in which it is
involved. However, subject to any finding of a conflict of interest in
terms of ITB 4.3 (a)-(d) above, this does not limit the participation
of a Bidder as a Subcontractor in another Bid or of a firm as a
Subcontractor in more than one Bid; or

(f) a Bidder, Joint Venture partner, associates, parent company, or
any affiliated entity, participated as a Consultant in the preparation
of the design or technical specifications of the works that are the
subject of the Bid; or

(g) a Bidder was affiliated with a firm or entity that has been hired (or
is proposed to be hired) by the Employer or Borrower as Engineer
for the contract; or
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(h) a Bidder would be providing goods, works, or nonconsulting
services resulting from or directly related to consulting services for
the preparation or implementation of the project specified in the
BDS ITB 2.1 that it provided or were provided by any affiliate that
directly or indirectly controls, is controlled by, or is under common
control with that firm; or

(i) a Bidder that has a financial or familial relationship with staff of the
Employer including project implementing/executing agency, or of a
recipient of a part of the loan who: (i) are directly or indirectly
involved in the preparation of the bidding documents or
specifications of the contract, and/or the bid evaluation process of
such contract; or (ii) would be involved in the implementation or
supervision of such contract unless the conflict stemming from
such relationship has been resolved in a manner acceptable to
ADB throughout the procurement process and execution of the
contract.

4.4 A firm will not be eligible to participate in any procurement activities
under an ADB-financed, -administered, or -supported project while
under temporary suspension or debarment by ADB pursuant to its
Anticorruption Policy (see ITB 3), whether such debarment was directly
imposed by ADB, or enforced by ADB pursuant to the Agreement for
Mutual Enforcement of Debarment Decisions. A bid from a temporarily
suspended or debarred firm will be rejected and such bid may be in
breach of debarment conditions, thereby subject to further ADB’s
investigation.

4.5 Government-owned enterprises in the Employer’'s country shall be
eligible only if they can establish that they (i) are legally and financially
autonomous, (ii) operate under commercial law, and (iii) are not a
dependent agency of the Employer.

4.6 A Bidder shall not be under suspension from Bidding by the Employer
as the result of the execution of a Bid—Securing Declaration.

4.7 Bidders shall provide such evidence of their continued eligibility
satisfactory to the Employer, as the Employer shall reasonably
request.

4.8 Bidders shall be excluded if, by an act of compliance with a decision of
the United Nations Security Council taken under Chapter VII of the
Charter of the United Nations, the Borrower’s country prohibits any
import of goods from, or payments to, a particular country, person or
entity in respect of goods or services originating in that country. Where
the Borrower’s country prohibits payments to a particular person or
entity or for particular goods or services by such an act of compliance,
that firm shall be excluded.

5. Eligible Materials, 5.1 The materials, equipment, and services to be supplied under the
Equipment and Contract shall have their origin in eligible source countries as defined
Services in ITB 4.2 above and all expenditures under the Contract will be limited

to such materials, equipment, and services. At the Employer’s request,
Bidders may be required to provide evidence of the origin of materials,
equipment, and services.
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5.2

For purposes of ITB 5.1 above, “origin” means the place where the
materials and equipment are mined, grown, produced, or
manufactured, and from which the services are provided. Materials
and equipment are produced when, through manufacturing,
processing, or substantial or major assembling of components, a
commercially recognized product results that differs substantially in its
basic characteristics or in purpose or utility from its components.

B. Contents of Bidding Document

6. Sections of
Bidding Document

7. Clarification of
Bidding
Document, Site
Visit, Pre-Bid
Meeting

6.1

6.2
6.3

6.4

The Bidding Document consists of Parts I, Il, and Ill, which include all
the sections indicated below, and should be read in conjunction with
any addenda issued in accordance with ITB 8.

PART | Bidding Procedures
Section 1 Instructions to Bidders (ITB)
Section 2 Bid Data Sheet (BDS)
Section 3 Evaluation and Qualification Criteria (EQC)
Section 4 Bidding Forms (BDF)
Section 5 Eligible Countries (ELC)

PART Il Requirements
Section 6 Employer's Requirements (ERQ)

PART Il Conditions of Contract and Contract Forms
Section 7 General Conditions of Contract (GCC)
Section 8 Particular Conditions of Contract (PCC)
Section 9 Contract Forms (COF)

The IFB issued by the Employer is not part of the Bidding Document.

The Employer is not responsible for the completeness of the Bidding
Document and their Addenda, if they were not obtained directly from
the source stated by the Employer in the IFB.

The Bidder is expected to examine all instructions, forms, terms, and
specifications in the Bidding Document. Failure to furnish all
information or documentation required by the Bidding Document may
result in the rejection of the bid.

A prospective Bidder requiring any clarification on the Bidding
Document shall contact the Employer in writing at the Employer’s
address indicated in the BDS or raise his inquiries during the pre-bid
meeting if provided for in accordance with ITB 7.4. The Employer will
respond in writing to any request for clarification, provided that such
request is received prior to the deadline for submission of bids, within a
period given in the BDS. The Employer shall forward copies of its
response to all Bidders who have acquired the Bidding Document in
accordance with ITB 6.3, including a description of the inquiry but
without identifying its source. Should the Employer deem it necessary
to amend the Bidding Document as a result of a request for
clarification, it shall do so following the procedure under ITB 8 and ITB
22.2.
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7.2

7.3

7.4

7.5

7.6

7.7

8. Amendment of 8.1
Bidding Document

8.2

8.3

C. Preparation of Bids

9. Cost of Bidding 9.1

The Bidder is advised to visit and examine the Site of Works and its
surroundings and obtain for itself, on its own risk and responsibility, all
information that may be necessary for preparing the Bid and entering
into a contract for construction of the Works. The costs of visiting the
Site shall be at the Bidder’'s own expense.

The Bidder and any of its personnel or agents will be granted
permission by the Employer to enter its premises and lands for the
purpose of such visit, but only upon the express condition that the
Bidder, its personnel, and agents will release and indemnify the
Employer and its personnel and agents from and against all liability in
respect thereof, and will be responsible for death or personal injury,
loss of or damage to property, and any other loss, damage, costs, and
expenses incurred as a result of the inspection.

The Bidder’s designated representative is invited to attend a pre-bid
meeting, if provided for in the BDS. The purpose of the meeting will be
to clarify issues and to answer questions on any matter that may be
raised at that stage.

The Bidder is requested to submit any questions in writing, to reach the
Employer not later than 1 week before the meeting.

Minutes of the pre-bid meeting, including the text of the questions
raised, without identifying the source, and the responses given,
together with any responses prepared after the meeting, will be
transmitted promptly to all Bidders who have acquired the Bidding
Document in accordance with ITB 6.3. Any modification to the Bidding
Document that may become necessary as a result of the pre-bid
meeting shall be made by the Employer exclusively through the issue
of an addendum pursuant to ITB 8 and not through the minutes of the
pre-bid meeting.

Nonattendance at the pre-bid meeting will not be a cause for
disqualification of a Bidder.

At any time prior to the deadline for submission of Bids, the Employer
may amend the Bidding Document by issuing addenda.

Any addendum issued shall be part of the Bidding Document and shall
be communicated in writing to all who have obtained the Bidding
Document from the Employer in accordance with ITB 6.3.

To give prospective Bidders reasonable time in which to take an
addendum into account in preparing their Bids, the Employer may, at
its discretion, extend the deadline for the submission of Bids, pursuant
to ITB 22.2.

The Bidder shall bear all costs associated with the preparation and
submission of its Bid, and the Employer shall in no case be
responsible or liable for those costs, regardless of the conduct or
outcome of the bidding process.
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10. Language of Bid 10.1 The Bid, as well as all correspondence and documents relating to the
bid exchanged by the Bidder and the Employer, shall be written in the
language specified in the BDS. Supporting documents and printed
literature that are part of the Bid may be in another language provided
they are accompanied by an accurate translation of the relevant
passages in the language specified in the BDS, in which case, for
purposes of interpretation of the Bid, such translation shall govern.

11. Documents 11.1 The Bid shall comprise two envelopes submitted simultaneously, one
Comprising the called the Technical Bid containing the documents listed in ITB 11.2
Bid and the other the Price Bid containing the documents listed in ITB 11.3,

both envelopes enclosed together in an outer single envelope.

11.2 The Technical Bid shall comprise the following:
(a) Letter of Technical Bid,;

(b) Bid Security or Bid-Securing Declaration, in accordance with ITB
19;

(c) alternative Bids, at Bidder's option and if permissible, in
accordance with ITB 13;

(d) written confirmation authorizing the signatory of the Bid to commit
the Bidder, in accordance with ITB 20.2;

(e) documentary evidence in accordance with ITB 17, establishing the
Bidder’s qualifications to perform the contract;

(f) Technical Proposal in accordance with ITB 16;

(g) any other document required in the BDS.

11.3 The Price Bid shall comprise the following:
(a) Letter of Price Bid;

(b) completed Price Schedules, in accordance with ITB 12 and ITB 14,
or as stipulated in the BDS;

(c) alternative price Bids, at Bidder's option and if permissible, in
accordance with ITB 13;

(d) any other document required in the BDS.

11.4 In addition to the requirements under ITB 11.2, Bids submitted by a
Joint Venture shall include a copy of the Joint Venture Agreement
entered into by all partners. Alternatively, a Letter of Intent to execute
a Joint Venture Agreement in the event of a successful Bid shall be
signed by all partners and submitted with the Bid, together with a
copy of the proposed agreement.

12. Letters of Bid and 12.1 The Letters of Technical Bid and Price Bid, and the Schedules, and all
Schedules documents listed under Clause 11, shall be prepared using the
relevant forms furnished in Section 4 (Bidding Forms). The forms must
be completed without any alterations to the text, and no substitutes
shall be accepted. All blank spaces shall be filled in with the

information requested and as required in the BDS.
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13. Alternative Bids 13.1 Unless otherwise indicated in the BDS, alternative Bids shall not be
considered.

13.2 When alternative times for completion are explicitly invited, a statement
to that effect will be included in the BDS, as will the method of
evaluating different times for completion.

13.3 When specified in the BDS pursuant to ITB 13.1, and subject to ITB
13.4 below, Bidders wishing to offer technical alternatives to the
requirements of the Bidding Document must first price the Employer’s
design as described in the Bidding Document and shall further provide
all information necessary for a complete evaluation of the alternative
by the Employer, including drawings, design calculations, technical
specifications, breakdown of prices, and proposed construction
methodology and other relevant details. Only the technical alternatives,
if any, of the lowest evaluated Bidder conforming to the basic technical
requirements shall be considered by the Employer.

13.4 When specified in the BDS, Bidders are permitted to submit alternative
technical solutions for specified parts of the Works. Such parts will be
identified in the BDS and described in Section 6 (Employer’s
Requirements). The method for their evaluation will be stipulated in
Section 3 (Evaluation and Qualification Criteria).

14. Bid Prices and 14.1 The prices and discounts quoted by the Bidder in the Letter of Price
Discounts Bid and in the Schedules shall conform to the requirements specified
below.

14.2 The Bidder shall submit a bid for the whole of the works described in
ITB 1.1 by filling in prices for all items of the Works, as identified in
Section 4 (Bidding Forms). In case of admeasurement contracts, the
Bidder shall fill in rates and prices for all items of the Works described
in the Bill of Quantities. Iltems against which no rate or price is entered
by the Bidder will not be paid for by the Employer when executed and
shall be deemed covered by the rates for other items and prices in the
Bill of Quantities. Unit rates and prices for all items of the Works
described in the Bill of Quantities shall be expressed in positive values.
If unit rates and prices are expressed in negative values, the bid will be
rejected.

14.3 The price to be quoted in the Letter of Price Bid shall be the total price
of the Bid, excluding any discounts offered. Absence of the total bid
price in the Letter of Price Bid may result in the rejection of the Bid.

14.4 The Bidder shall quote any discounts and the methodology for their
application in the Letter of Price Bid, in accordance with ITB 12.1.

14.5 The prices shall be either fixed or adjustable as specified in the BDS.

(a) In the case of Fixed Price, prices quoted by the Bidder shall be
fixed during the Bidder’s performance of the contract and not
subject to variation on any account. A Bid submitted with an
adjustable price will be treated as nonresponsive and rejected.

(b) In the case of Adjustable Price, prices quoted by the Bidder shall
be subject to adjustment during performance of the contract to
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reflect changes in the cost elements such as labor, material,
transport, and contractor’'s equipment in accordance with the
provisions of the Conditions of Contract. A Bid submitted with a
fixed price will be treated as nonresponsive and be rejected. The
Bidder shall furnish the indexes and weightings for the price
adjustment formulas in the Tables of Adjustment Data included in
Section 4 (Bidding Forms) and the Employer may require the
Bidder to justify its proposed indexes and weightings. Any bid that
omits indexes and weightings shall be subject to clarification with
the Bidder.

14.6 If so indicated in ITB 1.1, bids are being invited for individual contracts
or for any combination of contracts (packages). Bidders wishing to
offer any price reduction for the award of more than one Contract shall
specify in their bid the price reductions applicable to each package, or
alternatively, to individual Contracts within the package. Price
reductions or discounts shall be submitted in accordance with ITB
14.4, provided the Bids for all contracts are submitted and opened at
the same time.

14.7 All duties, taxes, and other levies payable by the Contractor under the
Contract, or for any other cause, as of the date 28 days prior to the
deadline for submission of bids, shall be included in the rates and
prices and the total Bid Price submitted by the Bidder.

15. Currencies of Bid  15.1 The currency(ies) of the Bid and payment shall be as specified in the
and Payment BDS.

15.2 Bidders may be required by the Employer to justify, to the Employer’s
satisfaction, their local and foreign currency requirements, and to
substantiate that the amounts included in the prices shown in the
appropriate form(s) of Section 4, in which case a detailed breakdown
of the foreign currency requirements shall be provided by Bidders.

16. Documents 16.1 The Bidder shall furnish a Technical Proposal including a statement of
Comprising the work methods, equipment, personnel, schedule, environmental, health
Technical and safety (EHS) management plan commensurate with the proposed
Proposal scope of works, EHS Code of Conduct, and any other information as

stipulated in Section 4 (Bidding Forms), in sufficient detail to
demonstrate the adequacy of the Bidders’ proposal to meet the work
requirements and the completion time.

17. Documents 17.1 To establish its qualifications to perform the Contract in accordance
Establishing the with Section 3 (Evaluation and Qualification Criteria) the Bidder shall
Qualifications of provide the information requested in the corresponding information
the Bidder sheets included in Section 4 (Bidding Forms).

17.2 Domestic Bidders, individually or in Joint Ventures, applying for
eligibility for domestic preference shall supply all information required
to satisfy the criteria for eligibility in accordance with ITB 35.

18. Period of Validity 18.1 Bids shall remain valid for the bid validity period specified in the BDS.
of Bids The bid validity period starts from the date fixed for the bid submission
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deadline date prescribed by the Employer in accordance with ITB 22.1.
A bid valid for a shorter period shall be rejected by the Employer as
nonresponsive.

18.2 In exceptional circumstances, prior to the expiration of the bid validity
period, the Employer may request Bidders to extend the period of
validity of their Bids. The request and the responses shall be made in
writing. If a bid security is requested in accordance with ITB 19, it shall
also be extended 28 days beyond the deadline of the extended validity
period. A Bidder may refuse the request without forfeiting its bid security.
A Bidder granting the request shall not be required or permitted to modify

its Bid.
19. Bid Security/Bid- 19.1 Unless otherwise specified in the BDS, the Bidder shall furnish as part
Securing of its Bid, in original form, either a Bid-Securing Declaration or a bid
Declaration security as specified in the BDS. In the case of a bid security, the

amount and currency shall be as specified in the BDS.

19.2 If a Bid-Securing Declaration is required pursuant to ITB 19.1, it shall
use the form included in Section 4 (Bidding Forms). The Employer will
declare a Bidder ineligible to be awarded a Contract for a specified
period of time, as indicated in the BDS, if the Bid-Securing Declaration
is executed.

19.3 If a bid security is specified pursuant to ITB 19.1, the bid security shall
be, at the Bidder’s option, in any of the following forms:

(a) an unconditional bank guarantee (hard copy of the bank guarantee
or in the form of SWIFT message MT760), or

(b) anirrevocable letter of credit, or
(c) a cashier’s or certified check.

all from a reputable bank from an eligible country as described in
Section 5 (Eligible Countries). In the case of a bank guarantee, the bid
security shall be submitted either using the Bid Security Form included
in Section 4 (Bidding Forms) or another form acceptable to the
Employer. The form must include the complete name of the Bidder.
The bid security shall be valid for 28 days beyond the original validity
period of the bid, or beyond any period of extension if requested under
ITB 18.2.

19.4 Unless otherwise specified in the BDS, any Bid not accompanied by a
substantially compliant bid security or Bid-Securing Declaration, if one
is required in accordance with ITB 19.1, shall be rejected by the
Employer as nonresponsive.

19.5 If a bid security is specified pursuant to ITB 19.1, the bid security of
substantially nonresponsive Technical Bids shall be returned before
opening the Price Bids. The bid security of unsuccessful Bidders at
Price Bid evaluation shall be returned promptly upon the successful
Bidder’s furnishing of the performance security pursuant to ITB 45.

19.6 If a bid security is specified pursuant to ITB 19.1, the bid security of the
successful Bidder shall be returned promptly once the successful
Bidder has signed the Contract and furnished the required
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performance security.

19.7 The bid security may be forfeited or the Bid-Securing Declaration
executed, if

(a) notwithstanding ITB 24.3, a Bidder withdraws its bid during the
period of bid validity specified by the Bidder on the Letters of
Technical Bid and Price Bid, except as provided in ITB 18.2; or

(b) the successful Bidder fails to
(i) sign the Contract in accordance with ITB 44;
(ii) furnish a performance security in accordance with ITB 45;
(iif) accept arithmetical corrections in accordance with ITB 34; or

(iv) furnish a domestic preference security, if applicable, in
accordance with ITB 45.

19.8 If the bid security is required as per ITB 19.1, the bid security of a Joint
Venture shall be in the name of the Joint Venture that submits the Bid.
If the Joint Venture has not been legally constituted at the time of
bidding, the bid security shall be in the name of any or all of the Joint
Venture partners. If the Bid-Securing Declaration is required as per ITB
19.1, the Bid-Securing Declaration of a Joint Venture shall be in the
name of the Joint Venture that submits the Bid. If the Joint Venture has
not been legally constituted at the time of bidding, the Bid-Securing
Declaration shall be in the names of all future partners as named in the
letter of intent mentioned in ITB 4.1.

20. Format and 20.1 The Bidder shall prepare one original set of the Technical Bid and one
Signing of Bid original of the Price Bid comprising the Bid as described in ITB 11 and
clearly mark it “ORIGINAL - TECHNICAL BID” and “ORIGINAL -
PRICE BID.” Alternative Bids, if permitted in accordance with ITB 13,
shall be clearly marked “ALTERNATIVE.” In addition, the Bidder shall
submit copies of the Bid in the number specified in the BDS, and
clearly mark each of them “COPY.” In the event of any discrepancy
between the original and the copies, the original shall prevail.

20.2 The original and all copies of the Bid shall be typed or written in
indelible ink and shall be signed by a person duly authorized to sign on
behalf of the Bidder. This authorization shall consist of a written
confirmation as specified in the BDS and shall be attached to the Bid.
The name and position held by each person signing the authorization
must be typed or printed below the signature. If a Bidder submits a
deficient authorization, the Bid shall not be rejected in the first
instance. The Employer shall request the Bidder to submit an
acceptable authorization within the number of days as specified in the
BDS. Failure to provide an acceptable authorization within the period
stated in the Employer’s request shall cause the rejection of the Bid. If
either the Letter of Technical Bid or Letter of Price Bid or the Bid-
Securing Declaration (if applicable) is not signed, the Bid shall be
rejected.

20.3 Any amendments such as interlineations, erasures, or overwriting shall
be valid only if they are signed or initialed by the person signing the
Bid.
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D. Submission and Opening of Bids

21. Sealing and 21.1 Bidders shall submit their Bids as specified in the BDS. Procedures for
Marking of Bids submission, sealing, and marking are as follows:

(a) Bidders submitting Bids by mail or by hand shall enclose the
original of the Technical Bid, the original of the Price Bid, and
each copy of the Technical Bid and each copy of the Price Bid, in
separate sealed envelopes, duly marking the envelopes as
“ORIGINAL - TECHNICAL BID,” “ORIGINAL - PRICE BID,” and
“COPY NO... - TECHNICAL BID,” and “COPY NO.... - PRICE
BID.” These envelopes, the first containing the originals and the
others containing copies, shall then be enclosed in one single
envelope per set. If permitted in accordance with ITB 13,
alternative Bids shall be similarly sealed, marked and included in
the sets. The rest of the procedure shall be in accordance with
ITB 21.2 and ITB 21.3.

(b) Bidders submitting Bids electronically shall follow the electronic
bid submission procedures specified in the BDS.
21.2 The inner and outer envelopes shall
(a) bear the name and address of the Bidder;
(b) be addressed to the Employer as provided in BDS 22.1; and
(c) bear the specific identification of this bidding process indicated in
the BDS 1.1.

21.3 The outer envelopes and the inner envelopes containing the Technical
Bid shall bear a warning not to open before the time and date for the
opening of Technical Bid, in accordance with ITB 25.1.

21.4 The inner envelopes containing the Price Bid shall bear a warning not
to open until advised by the Employer in accordance with ITB 25.7.

21.5 If all envelopes are not sealed and marked as required, the Employer
will assume no responsibility for the misplacement or premature
opening of the Bid.

22. Deadline for 22.1 Bids must be received by the Employer at the address and no later
Submission of than the date and time indicated in the BDS.
Bids

22.2 The Employer may, at its discretion, extend the deadline for the
submission of Bids by amending the Bidding Document in accordance
with ITB 8, in which case all rights and obligations of the Employer and
Bidders previously subject to the deadline shall thereafter be subject to
the deadline as extended.

23. Late Bids 23.1 The Employer shall not consider any Bid that arrives after the deadline
for submission of bids, in accordance with ITB 22. Any Bid received by
the Employer after the deadline for submission of Bids shall be
declared late, rejected, and returned unopened to the Bidder.
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24. Withdrawal, 24.1 A Bidder may withdraw, substitute, or modify its Bid — Technical or
Substitution, and Price — after it has been submitted by sending a written notice, duly
Modification of signed by an authorized representative, and shall include a copy of the
Bids authorization in accordance with ITB 20.2 (except for withdrawal

notices, which do not require copies). The corresponding substitution
or modification of the Bid must accompany the respective written
notice. All notices must be

(a) prepared and submitted in accordance with ITB 20 and ITB 21
(except for withdrawal notices, which do not require copies), and in
addition, the respective envelopes shall be clearly marked
“WITHDRAWAL,” “SUBSTITUTION,” “MODIFICATION;” and

(b) received by the Employer prior to the deadline prescribed for
submission of Bids, in accordance with ITB 22.

24.2 Bids requested to be withdrawn in accordance with ITB 24.1 shall be
returned unopened to the Bidders.

24.3 No Bid may be withdrawn, substituted, or modified in the interval
between the deadline for submission of Bids and the expiration of the
period of bid validity specified by the Bidder on the Letters of Technical
Bid and Price Bid or any extension thereof.

25. Bid Opening 25.1 The Employer shall open the Technical Bids in public at the address,
on the date, and time specified in the BDS in the presence of Bidders®
designated representatives and anyone who choose to attend. Any
specific electronic bid opening procedures required if electronic bidding
is permitted in accordance with ITB 21.1, shall be as specified in the
BDS. The Price Bids will remain unopened and will be held in custody
of the Employer until the specified time of their opening. If the
Technical Bid and Price Bid are submitted together in one envelope,
the Employer may reject the entire Bid. Alternatively, the Price Bid may
be immediately resealed for later evaluation.

25.2 First, envelopes marked “WITHDRAWAL” shall be opened and read
out and the envelope with the corresponding Bid shall not be opened,
but returned to the Bidder. No bid withdrawal shall be permitted unless
the corresponding withdrawal notice contains a valid authorization to
request the withdrawal and is read out at bid opening.

25.3 Second, outer envelopes marked “SUBSTITUTION” shall be opened.
The inner envelopes containing the Substitution Technical Bid and/or
Substitution Price Bid shall be exchanged for the corresponding
envelopes being substituted, which are to be returned to the Bidder
unopened. Only the Substitution Technical Bid, if any, shall be opened,
read out, and recorded. Substitution Price Bid will remain unopened in
accordance with ITB 25.1. No envelope shall be substituted unless the
corresponding substitution notice contains a valid authorization to
request the substitution and is read out and recorded at bid opening.

25.4 Next, outer envelopes marked “MODIFICATION” shall be opened. No
Technical Bid and/or Price Bid shall be modified unless the
corresponding modification notice contains a valid authorization to
request the modification and is read out and recorded at the opening of
Technical Bids. Only the Technical Bids, both Original as well as
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Modification, are to be opened, read out, and recorded at the opening.
Price Bids, both Original and Modification, will remain unopened in
accordance with ITB 25.1.

25.5 All other envelopes holding the Technical Bids shall be opened one at
a time, and the following read out and recorded:

(a) the name of the Bidder;
(b) whether there is a modification or substitution;

(c) the presence of a bid security or a Bid-Securing Declaration, if
required; and

(d) any other details as the Employer may consider appropriate.

Only Technical Bids and alternative Technical Bids read out and
recorded at bid opening shall be considered for evaluation. Unless
otherwise specified in the BDS, all pages of the Letter of Technical Bid are
to be initialed by at least three representatives of the Employer attending
the bid opening. No Bid shall be rejected at the opening of Technical
Bids except for late bids, in accordance with ITB 23.1.

25.6 The Employer shall prepare a record of the opening of Technical Bids
that shall include, as a minimum, the name of the Bidder and whether
there is a withdrawal, substitution, or modification; alternative
proposals; and the presence or absence of a bid security or a Bid-
Securing Declaration, if one was required. The Bidders’
representatives who are present shall be requested to sign the record.
The omission of a Bidder’s signature on the record shall not invalidate
the contents and effect of the record. A copy of the record shall be
distributed to all Bidders who submitted Bids on time, and posted
online when electronic bidding is permitted.

25.7 At the end of the evaluation of the Technical Bids, the Employer will
invite bidders who have submitted substantially responsive Technical
Bids and who have been determined as being qualified for award to
attend the opening of the Price Bids. The date, time, and location of
the opening of Price Bids will be advised in writing by the Employer.
Bidders shall be given reasonable notice for the opening of Price Bids.

25.8 The Employer will notify in writing Bidders who have been rejected for
submitting nonresponsive Technical Bids and return their Price Bids
unopened together with their bid securities, before opening the Price
Bids of the substantially responsive Bidders.

25.9 The Employer shall conduct the opening of Price Bids of all Bidders
who submitted substantially responsive Technical Bids, in the
presence of Bidders™ representatives who choose to attend at the
address, on the date, and time specified by the Employer. The
Bidder’s representatives who are present shall be requested to sign a
register evidencing their attendance.

25.10 All envelopes containing Price Bids shall be opened one at a time and
the following read out and recorded:

(a) the name of the Bidder;
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(b) whether there is a modification or substitution;
(c) the Bid Prices, including any discounts and alternative offers; and
(d) any other details as the Employer may consider appropriate.

Only Price Bids, discounts, and alternative offers read out and
recorded during the opening of Price Bids shall be considered for
evaluation. Unless otherwise specified in the BDS, all pages of the Letter
of Price Bid and Schedules are to be initialed by at least three
representatives of the Employer attending the bid opening. No Bid shall
be rejected at the opening of Price Bids.

25.11 The Employer shall prepare a record of the opening of Price Bids that
shall include, as a minimum, the name of the Bidder, the Bid Price
(per lot if applicable), any discounts, and alternative offers. The
Bidders’ representatives who are present shall be requested to sign
the record. The omission of a Bidder's signature on the record shall
not invalidate the contents and effect of the record. A copy of the
record shall be distributed to all Bidders who submitted Bids on time,
and posted online when electronic bidding is permitted.

E. Evaluation and Comparison of Bids

26. Confidentiality 26.1 Information relating to the examination, evaluation, comparison, and
postqualification of Bids and recommendation of contract award, shall
not be disclosed to Bidders or any other persons not officially
concerned with such process until on the publication of Contract
award.

26.2 Any attempt by a Bidder to influence the Employer in the evaluation of
the Bids or Contract award decisions may result in the rejection of its
Bid.

26.3 Notwithstanding ITB 26.2, from the time of bid opening to the time of
Contract award, if any Bidder wishes to contact the Employer on any
matter related to the bidding process, it may do so in writing.

27. Clarification of 27.1 To assist in the examination, evaluation, and comparison of the
Bids Technical and Price Bids, the Employer may, at its discretion, ask any
Bidder for a clarification of its Bid. Any clarification submitted by a
Bidder that is not in response to a request by the Employer shall not be
considered. The Employer’s request for clarification and the response
shall be in writing. No change in the substance of the Technical Bid or
prices in the Price Bid shall be sought, offered, or permitted, except to
confirm the correction of arithmetic errors discovered by the Employer
in the evaluation of the Price Bids, in accordance with ITB 33.

27.2 If a Bidder does not provide clarifications of its Bid by the date and time
set in the Employer’s request for clarification, its Bid may be rejected.

28. Deviations, 28.1 During the evaluation of bids, the following definitions apply:
Reservations, and

Omissions (a) “Deviation” is a departure from the requirements specified in the

Bidding Document;

(b) “Reservation” is the setting of limiting conditions or withholding
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from complete acceptance of the requirements specified in the
Bidding Document; and

(c) “Omission” is the failure to submit part or all of the information or
documentation required in the Bidding Document.

29. Examination 29.1 The Employer shall examine the Technical Bid to confirm that all
of Technical Bids documents and technical documentation requested in ITB 11.2 have
been provided, and to determine the completeness of each document

submitted.

29.2 The Employer shall confirm that the following documents and
information have been provided in the Technical Bid. If any of these
documents or information is missing, the offer shall be rejected.

(a) Letter of Technical Bid;
(b) written confirmation of authorization to commit the Bidder;
(c) Bid Security or Bid-Securing Declaration, if applicable; and

(d) Technical Proposal in accordance with ITB 16.

30. Responsiveness 30.1 The Employer’s determination of a Bid’s responsiveness is to be based
of Technical Bid on the contents of the Bid itself, as defined in ITB 11.

30.2 A substantially responsive Technical Bid is one that meets the
requirements of the Bidding Document without material deviation,
reservation, or omission. A material deviation, reservation, or omission
is one that,

(a) if accepted, would:

0] affect in any substantial way the scope, quality, or
performance of the Works specified in the Contract; or

(i) limit in any substantial way, inconsistent with the Bidding
Document, the Employer’s rights or the Bidder’s obligations
under the proposed Contract; or

(b) if rectified, would unfairly affect the competitive position of other
Bidders presenting substantially responsive Bids.

30.3 The Employer shall examine the technical aspects of the Bid submitted
in accordance with ITB 16, Technical Proposal, in particular, to confirm
that all requirements of Section 6 (Employer's Requirements) have
been met without any material deviation, reservation, or omission.

30.4 If a Bid is not substantially responsive to the requirements of the
Bidding Document, it shall be rejected by the Employer and may not
subsequently be made responsive by correction of the material
deviation, reservation, or omission.

31. Nonmaterial 31.1 Provided that a Bid is substantially responsive, the Employer may
Nonconformities waive any nonconformities in the Bid that do not constitute a material
deviation, reservation, or omission.

31.2 Provided that a Technical Bid is substantially responsive, the Employer
may request that the Bidder submit the necessary information or
documentation, within a reasonable period of time, to rectify
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nonmaterial nonconformities in the Technical Bid related to
documentation requirements. Requesting information or
documentation on such nonconformities shall not be related to any
aspect of the Price Bid. Failure of the Bidder to comply with the request
may result in the rejection of its Bid.

31.3 Provided that a Technical Bid is substantially responsive, the Employer
shall rectify quantifiable nonmaterial nonconformities related to the Bid
Price. To this effect, the Bid Price shall be adjusted, for comparison
purposes only, to reflect the price of a missing or non-conforming item
or component. The adjustment shall be made using the method
indicated in Section 3 (Evaluation and Qualification Criteria).

32. Qualification of 32.1 The Employer shall determine to its satisfaction during the evaluation
the Bidder of Technical Bids whether Bidders meet the qualifying criteria specified
in Section 3 (Evaluation and Qualification Criteria).

32.2 The determination shall be based upon an examination of the
documentary evidence of the Bidder’s qualifications submitted by the
Bidder, pursuant to ITB 17.1. Unless permitted in the BDS, the
determination shall not take into consideration the qualifications of
other firms such as the Bidder's subsidiaries, parent entities, or
affiliates.

32.3 An affirmative determination shall be a prerequisite for the opening and
evaluation of a Bidder’s Price Bid. The Employer reserves the right to
reject the bid of any bidder found to be in circumstances described in
GCC 73.2(c). A negative determination shall result into the
disqualification of the Bid, in which event the Employer shall return the
unopened Price Bid to the Bidder.

33. Subcontractors 33.1 Unless otherwise stated in the BDS, the Employer does not intend for
the contractor to execute any specific elements of the Works through
nominated subcontractors.

33.2 If Subcontractors are proposed for any of the key activities listed in
Section 3 (Evaluation and Qualification) Criteria 2.4.2, they shall be
considered as “Specialist Subcontractors” and shall meet qualification
requirements for the relevant key activities.

34. Correction of 34.1 During the evaluation of Price Bids, the Employer shall correct
Arithmetical arithmetical errors on the following basis:
Errors

(@) Only for admeasurement contracts, if there is a discrepancy
between the unit price and the total price that is obtained by
multiplying the unit price and quantity, the unit price shall prevail
and the total price shall be corrected, unless in the opinion of the
Employer there is an obvious misplacement of the decimal point in
the unit price, in which case the total price as quoted shall govern
and the unit price shall be corrected.

(b) If there is an error in a total corresponding to the addition or
subtraction of subtotals, the subtotals shall prevail and the total
shall be corrected.

(c) If there is a discrepancy between the bid price in the Summary of
Bill of Quantities and the bid amount in item (c) of the Letter of

Bidding Document for CWJ/IRG/SMR-01 Procurement of Works-Small Contract Single-Stage: Two-Envelope



Section 1: Instructions to Bidders 1-21

Price Bid, the bid price in the Summary of Bill of Quantities will
prevail and the bid amount in item (c) of the Letter of Price Bid will
be corrected.

(d) If there is a discrepancy between words and figures, the amount in
words shall prevail, unless the amount expressed in words is
related to an arithmetic error, in which case the amount in figures
shall prevail subject to (a), (b) and (c) above.

34.2 If the Bidder that submitted the lowest evaluated bid does not accept
the correction of errors, its Bid shall be disqualified and its bid security
may be forfeited or its Bid-Securing Declaration executed.

35. Conversion to 35.1 For evaluation and comparison purposes, the currency(ies) of the Bid
Single Currency shall be converted into a single currency as specified in the BDS.

36. Domestic 36.1 Unless otherwise specified in the BDS, domestic preference shall not
Preference apply.

37. Evaluation and 37.1 The Employer shall use the criteria and methodologies listed in this
Comparison of Clause. No other evaluation criteria or methodologies shall be
Price Bids permitted.

37.2 To evaluate the Price Bid, the Employer shall consider the following:

(a) the bid price, excluding Provisional Sums and the provision, if any,
for contingencies in the Summary Bill of Quantities for
admeasurement contracts, or Schedule of Prices for lump sum
contracts, but including Daywork items, where priced competitively;

(b) price adjustment for correction of arithmetic errors in accordance
with ITB 34.1;

(c) price adjustment due to discounts offered in accordance with ITB
14.4;

(d) converting the amount resulting from applying (a) to (c) above, if
relevant, to a single currency in accordance with ITB 35;

(e) adjustment for nonmaterial nonconformities in accordance with ITB
31.3;

(f) assessment whether the bid is abnormally low in accordance with
ITB 38; and

(g) application of all the evaluation factors indicated in Section 3
(Evaluation and Qualification Criteria).

37.3 The estimated effect of the price adjustment provisions of the
Conditions of Contract, applied over the period of execution of the
Contract, shall not be taken into account in bid evaluation.

37.4 If this Bidding Document allows Bidders to quote separate prices for
different contracts, and to award multiple contracts to a single Bidder,
the methodology to determine the lowest evaluated price of the
contract combinations, including any discounts offered in the Letter of
Price Bid, is specified in Section 3 (Evaluation and Qualification
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Criteria).

37.5 The Employer shall compare all substantially responsive Bids to
determine the lowest evaluated Bid, in accordance with ITB 37.2.

38. Abnormally Low 38.1 An abnormally low bid is one where the bid price, in combination with
Bids other elements of the bid, appears to be so low that it raises concerns as
to the capability of the Bidder to perform the contract for the offered bid

price.

38.2 When the offered bid price appears to be abnormally low, the
Employer shall undertake a three-step review process as follows:

(a) identify abnormally low costs and unit rates by comparing them
with the engineer’s estimates, other substantially responsive bids,
or recently awarded similar contracts;

(b) clarify and analyze the bidder's resource inputs and pricing,
including overheads, contingencies and profit margins; and

(c) decide whether to accept or reject the bid.

38.3 With regard to ITB 38.2 (b) above, the Employer will seek a written
explanation from the bidder of the reasons for the offered bid price,
including a detailed analysis of costs and unit prices, by reference to
the scope, proposed methodology, schedule, and allocation of risks
and responsibilities. This may also include information regarding the
economy of the manufacturing process; the services to be provided, or
the construction method to be used; the technical solutions to be
adopted; and any exceptionally favorable conditions available to the
bidder for the works, equipment or services proposed.

38.4 After examining the explanation given and the detailed the price
analyses presented by the bidder, the Employer may:

(a) accept the bid, if the evidence provided satisfactorily accounts for
the low bid price and costs, in which case the bid is not considered
abnormally low;

(b) accept the bid, but require that the amount of the performance
security be increased at the expense of the bidder to a level
sufficient to protect the Employer against financial loss. The
amount of the performance security shall generally be not more
than 20% of the contract price; or

(c) reject the bid if the evidence provided does not satisfactorily
account for the low bid price, and make a similar determination for
the next ranked bid, if required.

39. Unbalanced or 39.1 If the Bid, which results in the lowest evaluated Bid Price, is seriously
Front-Loaded Bids unbalanced or front-loaded in the opinion of the Employer, the
Employer may require the Bidder to produce detailed price analyses
for any or all items of the Bill of Quantities, to demonstrate the internal
consistency of those prices with the construction methods and
schedule proposed, as well as the pricing and sources of materials,

equipment and labor.

39.2 After the evaluation of the information and detailed price analyses
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presented by the Bidder, the Employer may as appropriate:

(a) accept the Bid; or

(b) accept the Bid, but require that the total amount of the
Performance Security be increased at the expense of the Bidder to
a level sufficient to protect the Employer against financial loss in
the event of default of the successful Bidder under the Contract
subject to ITB 45.2; or

(c) reject the Bid and make a similar determination for the next ranked

bid.

40. Employer’s Right  40.1 The Employer reserves the right to accept or reject any Bid, and to
to Accept Any Bid, annul the bidding process and reject all Bids at any time prior to
and to Reject Any contract award, without thereby incurring any liability to Bidders. In
or All Bids case of annulment, all Bids submitted and specifically, bid securities,

shall be promptly returned to the Bidders.

41. Notice of Intention 41.1 If Standstill provisions apply as specified in the BDS, the standstill
for Award of period shall be defined in the BDS to specify the duration subsequent
Contract to notification of intention for award of contract (before making the

actual contract award) within which any unsuccessful bidder can
challenge the proposed award.

F. Award of Contract

42. Award Criteria 42.1 The Employer shall award the Contract to the Bidder whose offer has
been determined in line with ITB 35 to ITB 37 above to be the lowest
evaluated Bid and is substantially responsive to the Bidding Document,
provided further that the Bidder is determined to be qualified to perform
the Contract satisfactorily.

43. Notification of 43.1 Prior to the expiration of the period of bid validity and upon expiry of
Award the standstill period specified in ITB 40.1, or upon satisfactory
resolution of a complaint filed within standstill period, if applicable, the
Employer shall transmit the Notification of Award through issuance of
Letter of Acceptance using the form included in Section 9 (Contract
Forms) to the successful Bidder, in writing, that its Bid has been
accepted. At the same time, the Employer shall also notify all other
Bidders of the results of the bidding.

43.2 Unless standstill period applies, upon notification of award through
issuance of Letter of Acceptance, unsuccessful Bidders may request in
writing to the Employer for a debriefing seeking explanations on the
grounds on which their Bids were not selected. The Employer shall
promptly respond in writing and/or in a debriefing meeting to any
unsuccessful Bidder who, after publication of contract award, requests
a debriefing.

43.3 Until a formal contract is prepared and executed, the notification of
award through issuance of Letter of Acceptance shall constitute a
binding Contract.

43.4 Within 2 weeks of the award of contract or expiry of the standstill
period, where such period applies, or, if a complaint has been filed
within the standstill period, upon receipt of ADB’s confirmation of
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satisfactory resolution of the complaint, the borrower shall publish in an
English language newspaper or widely known and freely accessible
website the results identifying the bid and lot or package numbers, as
applicable and the following information:

(a) name of each Bidder who submitted a Bid;
(b) bid prices as read out at bid opening;
(c) name and evaluated prices of each Bid that was evaluated;

(d) name of Bidders whose bids were rejected and the reasons for
their rejection; and

(e) name of the winning Bidder, and the price it offered, as well as the
duration and summary scope of the contract awarded.

44. Signing of 44.1 Promptly after notification, the Employer shall send the successful
Contract Bidder the Contract Agreement.

44.2 Within 28 days of receipt of the Contract Agreement, the successful
Bidder shall sign, date, and return it to the Employer.

45. Performance 45.1 Within 28 days of the receipt of notification of award through issuance
Security of Letter of Acceptance from the Employer, the successful Bidder shall
furnish the performance security in accordance with the Conditions of
Contract, subject to ITB 38 and ITB 39, using for that purpose the
Performance Security Form included in Section 9 (Contract Forms), or
another form acceptable to the Employer. If the bank issuing
performance security is located outside the Employer’s country, it shall
be counter-guaranteed or encashable by a bank in the Employer’s
country.

45.2 Failure of the successful Bidder to submit the abovementioned
performance security or to sign the Contract Agreement shall
constitute sufficient grounds for the annulment of the award and
forfeiture of the bid security or execution of the Bid-Securing
Declaration. In that event, the Employer may award the Contract to the
next lowest evaluated Bidder whose offer is substantially responsive
and is determined by the Employer to be qualified to perform the
Contract satisfactorily.

45.3 The above provision shall also apply to the furnishing of a domestic
preference security, if so required.

46. Bidding-Related 46.1 The procedures for dealing with Bidding-Related Complaints arising
Complaints out of this bidding process are specified in the BDS.
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Section 2: Bid Data Sheet

A. General

ITB 1.1 The number of the Invitation for Bids (IFB) is: HPSHIVA-E-tender-CWJ/IRG/SMR-
01/2022-23/02
The Employer is:

ITB 1.1 ploy
Executive Engineer
Cum Project Manager,
Jal Shakti Vibhag, Division Nahan, Himachal Pradesh
Tel.: 01702- 222238
Email: eeiph_nahan@rediffmail.com

ITB 1.1 The name of the bidding process is: Open Competitive Bidding (OCB) — Single
Stage-Two Envelope (1S2E), through electronic procurement system of
Government of Himachal Pradesh
The identification number of the bidding process is: HPSHIVA/OCB-
CWJ/IRG/SMR-01/2022-23
The number and identification of lots comprising this bidding process is: None

ITB 2.1 The Borrower is: Government of India

ITB 2.1 The name of the Project is: Himachal Pradesh Subtropical Horticulture,
Irrigation and Value Addition Project (HPSHIVA)

B. Contents of Bidding Documents

ITB 7.1

For clarification purposes only, the Employer’s address is:

Attention: Sh. Ashish Rana

Executive Engineer
Cum Project Manager,
Jal Shakti Vibhag, Division Nahan, Himachal Pradesh

Tel.: 01702- 222238
Email: eeiph _nahan@rediffmail.com

Requests for clarification should be received by the Employer no later than: Prior
to the date and time of pre-bid meeting (Refer ITB 7.4)

ITB 7.4

A Pre-Bid meeting shall take place.
Date: 03.02.2023

Time: 01.00 PM (IST)

Place: Office of the Chief Engineer,
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Jal Shakti Vibhag, Zone Shimla,
At Shimla Himachal Pradesh

Email: ce_south@rediffmail.com

Prospective bidder may attend pre meeting in person or virtually. The bidder
willing to attend the meeting virtually shall request the Employer through e-mail
givenin ITB 7.1

A site visit shall be organized by the Employer at the following date, time:

Date: 01.02.2023 to 02.02.2023
Time: 11:00 AM to 04:00 PM hrs

The “Site” will mean the entire geographical spread where the proposed work/s
is/are expected to be executed. However, the bidder is expected to make
themselves thoroughly acquainted with the local conditions prevailing at site of
implementation by undertaking field inspection and take into consideration all
probable likely factors and difficulties involved during execution of the work as per
specification, in all respects (e.g. - transportation of materials, communication
facilities, Climate conditions, nature of soil, availability of local labour, market rate
prevailing in the locality etc) and no claims whatsoever will be entertained on any
such grounds in future.

C. Preparation of Bids

ITB 10.1

The language of the Bid is: English

ITB 11.2 (g)

The Bidder shall submit with its Technical Bid the following additional documents:

= In case a Bidder is a Joint Venture, the Bidder shall submit a JV
Undertaking document, as follows:
JV Undertaking, setting out the legal undertaking between the two or more
partners as a JV. This document shall be signed by all the partners who are
members of the JV, and shall be addressed to the Employer and shall
include:
(@) each such member’'s undertaking to be jointly and severally liable to
the Employer for the performance of the Contractor’s obligations under the
Contract;
(b) identification and authorization of the leader of the JV; and
(c) Identification of the separate scope or part of the Works (if any) to be
carried out by each member of the JV.

= Environmental, Health and Safety Management Plan (EHSMP)
= COVID-19 Protocol

ITB 11.3 (b)

In accordance with ITB 12 and ITB 14, the following schedules shall be submitted
with the bid, including the priced Bill of Quantities for admeasurements contracts
and Activity Schedule for lump sum contracts: The priced Bill of Quantities

ITB 11.3 (d)

The Bidder shall submit with its Price Bid the following additional documents:
None

ITB 12.1

The units and rates in figures entered into the Bill of Quantities and Daywork
Schedule should be typewritten or if written by hand, must be in print form. Bill of
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Quantities and Daywork Schedule not presented accordingly may be considered
nonresponsive.

ITB 13.1

Alternative bids shall not be permitted.

ITB 13.2

Alternative times for completion shall not be permitted.

ITB 13.4

Alternative technical solutions shall be permitted for the following parts of the
Works: Not Applicable

ITB 14.5

The prices quoted by the Bidder shall not be subject to adjustment during the
performance of the Contract.

ITB 15.1

The prices shall be quoted by the bidder and shall be paid in: Indian Rupees
(INR)

ITB 16.1

Technical Proposal shall also include a Health and Safety COVID-19 Plan (HS-
C19 Plan) as part of the Health and Safety Plan (H&S Plan), and in accordance
with relevant government regulations and guidelines on COVID-19 prevention and
control, or in the absence thereof, to international good practice guidelines such
as World Health Organization. 2020. Considerations for public health and social
measures in the workplace in the context of COVID-19. Geneva. Available here:
https://www.who.int/publications-detail/considerations-for-public-health-and-
social-measures-in-the-workplace-in-the-context-of-covid-
19https://www.who.int/publications-detail/considerations-for-public-health-and-
social-measures-in-the-workplace-in-the-context-of-covid-19. The Bidder may
also refer to the COVID-19 health and safety guidance for the construction
workforce in the IEE.

Any bid not accompanied by the H&S Plan with the HS-C19 Plan shall be
rejected by the Employer as nonresponsive. If a Bidder submits a HS-C19 Plan
that does not provide sufficient information in accordance to the required
submission information listed in the bidding document by the Employer, the
Employer shall issue a clarification to request for further information from the
Bidder. The Bidder must submit the requested information within 5 working days
of receiving such a request. Failure to provide a satisfactory response to the
request for further information within the prescribed period of receiving such a
request shall cause the rejection of the Bid.

ITB 18.1

The bid validity period shall be 120 days.

ITB 19.1

The Bidder shall furnish a bid security in the amount of Rs. 26,34,000 (Rupees
Twenty Six Lakh Thirty Four Thousand Only) in form of Bank Guarantee (in the
format given in section 4)/ Fixed Deposit Receipt (FDR) pledged in favour of
Executive Engineer cum Project Manager, Jal Shakti Vibhag, Division
Nahan, Himachal Pradesh.

ITB 19.2

The ineligibility period will be: Not Applicable

ITB 19.4

Subject to the succeeding sentences, any bid not accompanied by an irrevocable
and callable bid security shall be rejected by the Employer as nonresponsive. If a
Bidder submits a bid security that (i) deviates in form, amount, and/or period of
validity, or (ii) does not provide sufficient identification of the Bidder (including,
without limitation, failure to indicate the name of the Joint Venture or, where the
Joint Venture has not yet been constituted, the names of all future Joint Venture
Partners), the Employer shall request the Bidder to submit a compliant bid
security within 7 days of receiving such a request. Failure to provide a compliant
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bid security within the prescribed period of receiving such a request shall cause
the rejection of the Bid.

ITB 20.1

In addition to the original Bid, the number of copies is: Not Applicable

ITB 20.2

The written confirmation of authorization to sign on behalf of the Bidder shall
consist of:

The contents of clause 20.2 of ITB shall be replaced as below:

The Bidders have to submit their Bids online, encrypt their Bid as per
https://hptenders.gov.in portal requirements. The submission of Bid has to be
done by submission of Bid Seals (Hashes) of all the envelopes and documents
related to the Bid and is required to be uploaded as per time schedule mentioned
in the key dates of the Invitation for Bid after signing of the same by the Digital
signatures of appropriate authorised representative.

The written confirmation of authorization to sign on behalf of the Bidder shall
consist of an organizational document, board resolution or its equivalent, or power
of attorney specifying the representative’s authority to sign the Bid on behalf of,
and to legally bind the Bidder. If the Bidder is an intended or an existing Joint
Venture, the power of attorney should be signed by all partners and specify the
authority of the named representative of the Joint Venture to sign on behalf of,
and legally bind the intended or existing Joint Venture. If the Joint Venture has not
yet been formed, also include evidence from all proposed Joint Venture partners
of their intent to enter into a Joint Venture in the event of a contract award in
accordance with ITB 11.2.

ITB 20.2

The Bidder shall submit an acceptable authorization within 7 days.

D. Submission and Opening of Bids

ITB 21.1 Bidders shall submit their Bids electronically.

ITB 21.1 (b) Electronic bidding submission procedures shall be: In accordance with provisions
provided at https://hptenders.gov.in

ITB 22.1 The letter of Technical and Price bid shall be addressed to the following:

Attention:

Office of: Executive Engineer
Cum Project Manager,
Jal Shakti Vibhag, Division Nahan, Himachal Pradesh

Tel.: 01702- 222238

Email: eeiph nahan@rediffmail.com

ZIP code: 173001
Country: India

The deadline for bid submission is:
Date: 24.02.2023
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Time: 11.00 AM (IST)

ITB 25.1

The opening of the Technical Bid shall take place at:
Office of: Executive Engineer

Cum Project Manager,

Jal Shakti Vibhag, Division Nahan, Himachal Pradesh

Tel.: 01702- 222238

Email: eeiph _nahan@rediffmail.com

ZIP code: 173001
Country: India
Date:24.02.2023
Time: 11:30 AM (IST)

ITB 25.1

Electronic bid opening procedure shall be as follows:

The e-Tender will be opened using digital signature certificate of JSV, in
accordance with procedures stipulated at www.hptenders.gov.in.

ITB 25.5

Not Applicable

ITB 25.10

Not Applicable

E. Evaluation and Comparison of Bids

ITB 32.2 The qualifications of other firms such as the Bidder’s subsidiaries, parent entities,
or affiliates shall not be permitted.

ITB 33.1 The Employer does not intend for the contractor to execute any specific elements
of the Works through nominated subcontractors.

ITB 35.1 Not applicable.

ITB 36.1 Domestic preference shall not apply.

ITB 41.1 Standstill provisions shall not apply.

F. Award of Contracts

ITB 46.1

The procedures for Bidding-Related Complaints are referenced in the
Procurement Regulations for ADB Borrowers (Appendix 7). The Bidder should
submit its complaint following these procedures, in writing, to:

For the Attention: Chief Engineer,

Jal Shakti Vibhag, Zone Shimla, Himachal Pradesh
Employer: Jal Shakti Vibhag, Govt. of Himachal Pradesh
Email: ce_south@rediffmail.com

Phone: 0177 - 2832996
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1. Evaluation

1.1

1.2

1.3

1.4

1.5

1.6

In addition to the criteria listed in ITB 37.2 (a)—(f), other relevant factors are as follows:

Adequacy of Technical Proposal

Evaluation of the Bidder's Technical Proposal will include an assessment of the Bidder’s
technical capacity to successfully implement the contract considering its proposed site
organization, method statement, mobilization, and construction schedule (to be described by
the Bidder in sufficient detail to demonstrate the adequacy of its work methods, scheduling,
and material sourcing) including the extent to which they are presented in a consistent
manner and comply with requirements stipulated in Section 6 (Employer’s Requirements)
without material deviation, reservation, or omission.

Noncompliance with equipment and personnel requirements described in Section 6
(Employer's Requirements) shall not normally be a ground for bid rejection, and such
noncompliance will be subject to clarification during bid evaluation and rectification prior to
contract award.

Completion Time

An alternative Completion Time, if permitted under ITB 13.2, will be evaluated as follows: Not
Applicable

Technical Alternatives

Technical alternatives, if permitted under ITB 13.4, will be evaluated as follows: Not
Applicable

Specialist Subcontractors

Only the specific experience of Specialist Subcontractors for key activities specified in
criterion 2.4.2 Construction Experience in Key Activities will be considered. The experience of
Specialist Subcontractors in contracts of similar size and nature, and their financial resources
shall not be added to those of the Bidder for purposes of qualification of the Bidder.

Quantifiable Nonconformities and Omissions

Subject to ITB 14.2 and ITB 37.2, the evaluated cost of quantifiable nonconformities including

omissions, is determined as follows:

“Pursuant to ITB 31.3, the cost of all quantifiable nonmaterial nonconformities shall be
evaluated, including omissions in Daywork where competitively priced but excluding omission of
prices in the Bill of Quantities. The Employer will make its own assessment of the cost of any
nonmaterial nonconformities and omissions for the purpose of ensuring fair comparison of bids.”

Domestic Preference

If domestic preference shall apply under ITB 36.1, the procedure will be as follows as: Not

applicable
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1.7

171

Other Criteria: Not Applicable

Environmental, Health and Safety Management Plan (EHSMP)

Any bid not accompanied by the EHSMP may be rejected by the Employer as nonresponsive. If
a Bidder submits a EHSMP that is not commensurate with the risks and impacts of the proposed
works and activities in the bidding document, the Employer shall issue a request for clarification
to request for further information from the Bidder. The Bidder must submit the requested
information within 7 days of receiving such a request. Failure to provide a satisfactory response
to the request for further information within the prescribed period of receiving such a request
may cause the rejection of the Bid.

The Employer will take into account the quality of the Health and Safety COVID -19 Plan (HS-
C19 Plan) included in the Health and Safety Plan (H&S Plan) attached to the Technical Proposal
in its evaluation of the Adequacy of the Technical Proposal.

The bidder should demonstrate in the HS-C19 Plan the health and safety measures they will put
in place on site in relation to COVID-19 prevention and controls, including but not limited to,
personal protective equipment (PPE) requirements, site set up, training, induction and
mobilization of new personnel, equipment and plants cleaning and other hazard management
measures while undertaking site work activities, site visitors health and safety protocols, as well
as the approach to the monitoring and reporting of the HS-C19 Plan. The HS-C19 Plan should
be fit for purpose for the particular construction works of this contract and be aligned with any
relevant government regulations and guidelines on COVID-19 prevention and controls, as well
as workplace safety requirements, or in the absence thereof, to international good practice
guidelines, such as World Health Organization. 2020. Considerations for public health and social
measures in the workplace in the context of COVID-19. Geneva. Available here:
https://www.who.int/publications-detail/considerations-for-public-health-and-social-measures-in-
the-workplace-in-the-context-of-covid-19. Also refer to ADB SDCC’s advisory in relation to
COVID-19 health and safety and international good practices:
https://www.adb.org/publications/safety-well-being-workers-communities-covid-19. The Bidder
may also refer to the COVID-19 health and safety guidance for the construction workforce in the
IEE.

1.7.2 Sustainable Procurement

Not Applicable

1.7.3 Life Cycle costs (for Financial Evaluation)

Life cycle costing: shall not apply.

1.7.4  Joint Venture Participation

Joint Venture Representative must be from the Lead Partner. Lead Partner of the Joint Venture must
have majority share participation in the JV. Any change in constitution or percentage participation of
any JV member shall not be permitted at any stage after the bid submission.
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1.8 Multiple Contracts

If works are grouped in multiple contracts and pursuant to ITB 37.4, the Employer shall evaluate and
compare Bids on the basis of a contract, or a combination of contracts, or as a total of contracts in
order to arrive at the least-cost combination for the Employer by taking into account discounts
offered by Bidders in case of award of multiple contracts - Not applicable

If a Bidder as defined in ITB 4.1 submits several successful (lowest evaluated substantially
responsive) bids, the evaluation will also include an assessment of the Bidder’s capacity to meet the
following aggregated requirements as presented in the bid (as per ITB 42.1):

e Average annual construction turnover,
e Financial resources,

e Equipment to be allocated, and

e Personnel to be fielded.
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2. Qualification

2.1  Eligibility
Criteria Compliance Requirements Documents
Joint Venture
. . . Submission
Requirement Single Entity | Al Partners Each One Requirements
Combined Partner Partner
2.1.1 Nationality
Nationality in accordance with Must meet Must meet Must meet Not Forms
ITB 4.2 requirement [ requirement | requirement applicable ELI—1: ELI -2
with attachments
2.1.2 Conflict of Interest
No conflicts of interest in Must meet Must meet Must meet Not Letter of Technical
accordance with ITB 4.3 requirement || requirement | requirement applicable Bid
2.1.3 ADB Eligibility
Not having been declared Must meet Must meet Must meet Not Letter of Technical
ineligible by ADB, as described requirement || requirement | requirement applicable Bid
inITB 4.4.
2.1.4 Government-Owned Enterprise
Bidder required to meet Must meet Must meet Must meet Not Forms
conditions of ITB 4.5 requirement || requirement | requirement applicable ELI - 1, ELI - 2 with
- attachments
2.1.5 United Nations Eligibility
Not having been excluded by an Must meet Must meet Must meet Not Letter of Technical
requirement |[ requirement | requirement applicable Bid

act of compliance with a United
Nations Security Council
resolution in accordance with
ITB 4.8.
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2.2 Historical Contract NonPerformance

2.2.1 History of NonPerforming Contracts

Criteria Compliance Requirements Documents
. Joint Venture L
Requirement Single " " Submission
; All Partners Eac One ;
Entity Combined Partner Partner Requirements
Non-performance of a contract? Must meet Must meet Must meet Not Form CON-1

did not occur as a result of requirement | requirement requirementb Applicable

contractor default since 1%
January 2017

® Nonperformance, as decided by the Employer, shall include all contracts where (a) nonperformance was not challenged by
the contractor, including through referral to the dispute resolution mechanism under the respective contract, and (b)
contracts that were so challenged but fully settled against the contractor. Nonperformance shall not include contracts
where Employers decision was overruled by the dispute resolution mechanism. Nonperformance must be based on all
information on fully settled disputes or litigation, i.e. dispute or litigation that has been resolved in accordance with the
dispute resolution mechanism under the respective contract and where all appeal instances available to the Bidder have been
exhausted.

® This requirement also applies to contracts executed by the Bidder as Joint Venture partner.

2.2.2 Suspension Based on Execution of Bid-Securing Declaration

Criteria Compliance Requirements Documents
. Joint Venture L
Requirement Single == — -~ = Submission
; artners ac ne ;
Entity Combined Partner Partner Requirements
Not under suspension based on Must meet Must meet Must meet Not Letter of Technical
execution of a Bid-Securing requirement | requirement | requirement applicable Bid
Declaration pursuant to ITB 4.6.
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2.2.3 Pending Litigation and Arbitration

Pending litigation and arbitration criterion shall apply.

Criteria Compliance Requirements Documents
. Joint Venture L
Requirement SEIr?t?tli All Partners Each One RSelé]zT:éSnile?lr;S
Combined Partner Partner
All pending litigation, arbitration, Must meet Not Must meet Not Form CON -1
or other material events requirement applicable requirement applicable
impacting the net worth and/or
liquidity of the bidder, if any,
shall be treated as resolved
against the Bidder and so shall
in total not represent more than .
fifty percent (50%) of the
Bidder’s net worth calculated as
the difference between total
assets and total liabilities.
2.2.4 Declaration: Environmental, Health and Safety Past Performance
Criteria Compliance Requirements Documents
. Joint Venture L
Requirement SEI:t?J; All Partners Each One Rselazrl?ésrrslle?.]rgs
Combined Partner Partner
Declare any contracts that have Must make Not Each partner Not Form CON-2
been suspended or terminated declg:gtion applicable mustthrgake applicable
and/or performance security If the bidder declaration.
called by an employer for proposes If the bidder
reasons related to the non- Spgci;list gropqsles
H un- DECIaISt
compllance Ofl ar?y Ith f contractor/s Sub-
environmental, healt qnd safety | 1o meet EQC contractor/s
contractual obligations in the 2.4.2, those to meet EQC
past five years. Specialist 2.4.2, those
Sub- Specialist
contractor/s Sub-
must also contractor/s
make the must also
declaration make the
declaration
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2.3 Financial Situation

2.3.1 Historical Financial Performance

Criteria Compliance Requirements Documents
Joint Venture
. . . Submission
Requirement Single Entity || A Partners Each One Requirements
Combined Partner Partner
Submission of audited financial Must meet Not Must meet Not Form FIN -1 with
statements or, if not required by the requirement applicable requirement applicable attachments
law of the Bidder’s country, other
financial statements acceptable to the
Employer, for the last five years (FY
2017-18, 2018-19, 2019-20, 2020-21
& 2021-2022) to demonstrate the
current soundness of the Bidder’s
financial position. As a minimum, the
Bidder's net worth for the last year,
calculated as the difference between
total assets and total liabilities should
be positive.
2.3.2 Average Annual Construction Turnover
Criteria Compliance Requirements Documents
Joint Venture b
. . . Submission
Requirement Single Entity | aj Partners Each One Requirements
Combined Partner Partner
Minimum average annual Must meet Must meet Must meet Must meet Form FIN - 2
construction turnover of INR requirement | requirement 25% 40%
17,55,99,000 calculated as total of the of the

certified payments received for
contracts in progress or
completed, within the last five
years ((FY 2017-18, 2018-19,
2019-20, 2020-21 &
2021-2022).

requirement

requirement

Bidding Document for CWJ/IRG/SMR-01

Procurement of Works-Small Contract

Single-Stage: Two Envelope



Section 3: Evaluation and Qualification Criteria

2.3.3 Financial Resources

If the bid evaluation process and the decision for the award of the Contract takes more than 1 year from
the date of bid submission, Bidders may be asked to resubmit their current contract commitments and
latest information on financial resources supported by latest audited accounts or audited financial
statements, or if not required by the law of the Bidder's country, other financial statements acceptable to
the Employer, and the Bidders’ financial capacity, will be reassessed on this basis.

Criteria Compliance Requirements Documents
Requirement Smgle All PartnersJOImE\a/cehnture One Subrmssmn
Entity Combined Partner Partner Requirements
For Single Entities: Must meet Not Not Not Form FIN — 3 and
The Bidder must demonstrate that its requirement | applicable applicable applicable Form FIN — 4
financial resources defined in FIN - 3,
less its financial obligations for its current
contract commitments defined in FIN - 4,
meet or exceed the total requirement for
the Subject Contract of INR 2,19,50,000
For Joint Ventures: Not Not Not Must meet Form FIN — 3 and
(1) One partner must demonstrate that applicable | applicable | applicable | requirement Form FIN — 4
its financial resources defined in FIN
- 3, less its financial obligations for
its own current contract
commitments defined in FIN - 4,
meet or exceed its required share of
40% from the total requirement for
the Subject Contract.
AND
(2) Each partner must demonstrate that Not Not Must meet Not Form FIN — 3 and
its financial resources defined in FIN applicable applicable requirement applicable Form FIN -4
- 3, less its financial obligations for
its own current contract
commitments defined in FIN - 4,
meet or exceed its required share of
25% from the total requirement for
the Subject Contract.
AND
(3) The joint venture must demonstrate Not Must meet Not Not Form FIN — 3 and
that the combined financial applicable requirement applicable applicable Form FIN — 4

resources of all partners defined in
FIN - 3, less all the partners’ total
financial obligations for the current
contract commitments defined in FIN
- 4, meet or exceed the total
requirement for the Subject Contract
of INR 2,19,50,000
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2.4 Construction Experience

2.4.1 Contracts of Similar Size and Nature

Criteria

Joint Venture

Compliance Requirements

Documents

at least a minimum number of similar
contracts specified below that have
been satisfactorily and substantially
completed&l as a prime contractor,
joint venture member, management
contractor or sub-contractor within the
last Seven [7] years, ending last day
of month pervious to the one in which
applications are invited and that is
similar to the proposed works.

The bidder must have completed one
similar work costing not less than the
amount equal to (INR 10,53,60,000).

OR
The bidder must have completed two
similar works costing each not less

than the amount equal to (INR
6,58,50,000).

work means
Project”  which

Definition of similar
“Water Related
includes: 2

1. Pumping system including all
electrical and mechanical
components.

2. Piping work or water conveyance
system

3. Desilting System/ Water Treatment
Plant/ Water storage/ Retaining
structure.

4. Head work/River intake/
Percolation well/ Jack Well / tube-
well/ infiltration gallery.

5. Pump Houses/Building works.

(i) Either one
partner must
meet
requirement
Or
(i) any two
partners must
each
demonstrate
one (1)
satisfactorily
and
substantially
completed
contract of
similar size
and nature

: inal . Submission
Requirement Single Entity |[ Al Partners Each One Requirements
Combined Partner Partner
Participation as a contractor, Joint| Mustmeet Must meet Not Not Form EXP - 1°
Venture partner, or Subcontractor, in | fedurement | requiement | applicable applicable
as follows:

o Any Contract which is 80% (Physically) complete will be considered Substantially Complete and in that case the value of the

completed part of the contract (80%), shall be equal or exceed the minimum value defined in the criteria.

a
For contracts under which the Bidder participated as a Joint Venture partner or Subcontractor, only the Bidder’s share, by
value, shall be considered to meet this requirement.
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d
In addition to the submission requirement Form EXP - 1, the Bidder shall provide the following supporting documents:

[If the Employer will consider a "substantially completed contract” as one in which the works have been completed, insert the
following text:

1. Signed Contract Agreement, and
2. Taking-Over Certificate, Certificate of Completion of the Works (or equivalent) or Performance Certificate,

in sufficient detail to verify the contract name, value and completion time (or substantial completion). If the documents are
other than in English, an accurate certified translation of these documents in English shall be provided.]

[If the Employer will consider a "substantially completed contract” as one in which the Contractor has completed all its
obligations under the contract, insert the following text:

1. Signed Contract Agreement, and
2. Certificate of Completion of the Works (or equivalent) or Performance Certificate,

in sufficient detail to verify the contract name, value and completion time. If the documents are other than in English, an
accurate certified translation of these documents in English shall be provided.]
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2.4.2 Construction Experience in Key Activities

2.4.2 (a) Must be complied with by the Bidder. In case of a Joint Venture Bidder, the Bidder or at least
one of the partners must meet the requirement in the key activity. For contracts under which the Bidder
participated as a Joint Venture partner, only the Bidder’s designated scope of works under the contracts
shall be considered to meet this requirement.

Table A

Criteria Compliance Requirements Documents

Submission
Requirement Single Entity Joint Venture Requirements

For the above or other Must meet requirement Must meet requirement Form EXP — 2
contracts executed during the
period stipulated in 2.4.1, a
minimum construction
experience in the following key
activities:

1.Providing, laying and jointing
of MS pipeline for water supply
or irrigation projects of diameter
100mm or above for minimum
pipe length of 5 km in a single
contract.

2. Experience of construction,
installation and commissioning
of atleast one Reinforced
Cement Concrete water Storage
Tank /OHT/ Water Reservoir in
water supply or irrigation
projects having a minimum
capacity of 100,000 Liters, in a
single contract.

3. Experience of construction,
installation and commissioning
of check dam/ head weir/Intake
Well in water supply or irrigation
projects

Must meet requirement Must meet requirement Form EXP — 2

Must meet requirement Must meet requirement Form EXP — 2

Must meet requirement Must meet requirement Form EXP - 2
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2.4.2. (b) The Employer accepts any of the following activities to be subcontracted. They may be complied
with by the Bidder or by its proposed Specialist Subcontractor.

If the key activity is to be undertaken by a Specialist Subcontractor, the Employer shall require
evidence of the subcontracting agreement from the Bidder.

Table B
Criteria Compliance Requirements Documents
Single Entity or Its Joint Venture or
Specialist Its Specialist Submission
Requirement Subcontractors Subcontractors Requirements

For the above or other Must meet requirement Must meet requirement Form EXP — 2
contracts executed during the
period stipulated in 2.4.1, a
minimum construction
experience is required in the
following key activities:
1. Experience of Must meet requirement Must meet requirement Form EXP -2

commissioning SCADA
system including all
mechanical and electrical
works in single contract of a
water supply or irrigation
project, should include water
distribution pipeline and water
reservoir/OHT/Water Storage.

2.4.3 Specific Experience in Managing Environmental, Health and Safety Aspects

Not Applicable
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2.5

2.5.1 Environmental, Health and Saf
Not Applicable

2.5.2

ety Certification

Organizational Environmental, Health and Safety System

Environmental, Health and Safety Documentation

Requirement

Single Entity or Its
Specialist
Subcontractors

Joint Venture or Its
Specialist
Subcontractors

Submission
Requirements

Avalilability of in-house policies and
procedures for EHS management.

Must meet requirements

One member must meet
requirements

Or

All members must meet
requirements

Form EXP -5

253

Environmental, Health and Safety Dedicated Personnel

Requirement

Single Entity or Its
Specialist
Subcontractors

Joint Venture or Its
Specialist
Subcontractors

Submission
Requirements

One in-house personnel dedicated to
EHS issues with 3 years of
experience in EHS related projects

Must meet requirements

One member must meet
requirements

Or

All members must meet
requirements

Form EXP - 6
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Letter of Technical Bid

The Bidder must accomplish the Letter of Technical Bid on its letterhead clearly showing the Bidder’s complete name
and address.
Date: ..ooovviiiiie
OCB NO.: ittt

To: [insert complete name of the Employer]

We, the undersigned, declare that:

(@)

(b)

(c)

(d)

(e)

(f)

(9)

(h)

We have examined and have no reservations to the Bidding Documents, including Addenda
issued in accordance with Instructions to Bidders (ITB) 8.

We acknowledge that we have read and understand ADB’s Anticorruption Policy (1998) and
Integrity Principles and Guidelines (2015), both as amended from time to time.

We offer to execute in conformity with the Bidding Documents the following Works: Providing
Irrigation Facility under HP SHIVA Project for Nahan and Paonta Sahib Blocks, District
Sirmour (Himachal Pradesh).

Our Bid consisting of the Technical Bid and the Price Bid shall be valid for a period of 120 (One
Twenty) days starts from the date fixed for the bid submission deadline in accordance with ITB
22.1, and it shall remain binding upon us and may be accepted at any time before the
expiration of that period.

Our firm, including any Sub-contractors or Suppliers for any part of the Contract, have
nationalities from eligible countries in accordance with ITB 4.2.

We, our directors, key officers, key personnel, including any Subcontractors, consultants, sub-
consultants, manufacturers, service providers or Suppliers for any part of the contract, do not
have any conflict of interest in accordance with ITB 4.3.

If there is any conflict of interest, please state details:
(i) Parties involved in the conflict of interest:
(ii) Details about the conflict of interest:

We are not participating, as a Bidder, either individually or as partner in a Joint Venture, in more
than one Bid in this bidding process in accordance with ITB 4.3(e), other than alternative offers
submitted in accordance with ITB 13.

Our firm, Joint Venture partners, our respective direct and indirect shareholders, directors, key
officers, key personnel, associates, parent company, affiliates or subsidiaries, including any
Subcontractors, consultants, subconsultants, manufacturers, service providers or Suppliers for
any part of the contract, are not subject to, or not controlled by any entity or individual that is
subject to, a temporary suspension or a debarment imposed by the Asian Development Bank
or a debarment imposed by the Asian Development Bank in accordance with the Agreement for
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()

(k)

Mutual Enforcement of Debarment Decisions between the Asian Development Bank and other
development banks."

Our firm, Joint Venture partners, our respective direct and indirect shareholders, directors, key
officers, key personnel, associates, parent company, affiliates or subsidiaries, including any
Subcontractors, consultants, subconsultants, manufacturers, service providers or Suppliers for
any part of the contract, are not under ongoing investigation and/or sanctions proceedings by
the Asian Development Bank or any multilateral development bank.

If under ongoing investigation and/or sanction proceedings by the Asian Development Bank or
any multilateral development bank, please state detalils:

() Name of the multilateral development bank:

(i) Reason for the ongoing investigation / allegations:

Our firm, Joint Venture partners, our respective direct and indirect shareholders, directors, key
officers, key personnel, associates, parent company, affiliates or subsidiaries, including any
Subcontractors, consultants, subconsultants, manufacturers, service providers or Suppliers for
any part of the Contract, are not temporarily suspended, debarred, declared ineligible, or
subject to any national and/or international sanctions by any country, any international
organization, any multilateral development bank and other donor agency.

If so temporarily suspended, debarred, declared ineligible, or subject to any national and/or

international sanctions by any country, any international organization, any multilateral

development bank and other donor agency, please state details (as applicable to each Joint

Venture partner, their respective direct or indirect shareholders, directors, key officers, key

personnel, associate, parent company, affiliate, subsidiaries, Subcontractors, consultants,

subconsultants, manufacturers, service providers and/or Suppliers):

() Name of Institution:

(i) Period of the temporary suspension, debarment, ineligibility, or national or international
sanction [start and end date]:

(i) Reason for the temporary suspension, debarment, ineligibility, or national or international
sanction:

Our firm, Joint Venture partners, associates, parent company affiliates or subsidiaries, including
any Subcontractors, consultants, subconsultants, manufacturers, service providers, Suppliers,
key officers, directors and key personnel have never been charged or convicted with any
criminal offense (including felonies but excluding misdemeanors) or infractions and/or violations
of ordinance; nor charged or found liable in any civil or administrative proceedings in the last 10
years; or undergoing investigation for such, or subject to any criminal, civil or administrative
orders, monitorship or enforcement actions.

If so charged, convicted/found liable, under ongoing investigation, or subject to orders,

monitorship or enforcement actions, please state details:

(i) Nature of the offense, violation, proceedings, investigation, and/or monitorship or
enforcement actions:

(i) Court, area of jurisdiction and/or the enforcement agency:

(iif) Resolution [i.e. dismissed; settled; or convicted/duration of penalty]:

(iv) Other relevant details [please specify]:

These institutions include African Development Bank, European Bank for Reconstruction and Development (EBRD), Inter-
American Development Bank (IADB), and the World Bank Group. According to paragraph 9 of the Agreement, other international
financial institutions may join upon the consent of all Participating Institutions and signature of a Letter of Adherence by the
international financial institution substantially in the form provided (Annex B to the Agreement). Upon adherence, such international
financial institution shall become a Participating Institution for purposes of the Agreement. Bidders are advised to check
www.adb.org/integrity for updates.
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(M

(m)

(n)

(0)

(P)

(@)

(r

(s)

(t)

Our firm, Joint Venture partners, our respective direct and indirect shareholders, directors, key
officers, key personnel, associates, affiliates or subsidiaries, including any Subcontractors,
consultants, subconsultants, manufacturers, service providers or Suppliers, can make and
receive electronic fund transfer payments through the international banking system or
otherwise discharge the Employer’s obligation upon initiation of wire transfer.

If unable to make or receive funds through the international banking system or otherwise
discharge the Employer’s obligation upon initiation of wire transfer, please state the details:

(i) Nature of the restriction:

(ii) Jurisdiction of the restriction:

(iii) Other relevant details:

Our firm, Joint Venture partners, associates, parent company, affiliates or subsidiaries, including
any Subcontractors, consultants, subconsultants, manufacturers, service providers or Suppliers,
key officers, directors and key personnel are not from a country which is prohibited to export goods
or services to, or receive any payments from the Employer’s country and/or are not prohibited to
receive payments for particular goods or services by the Employer's country by an act of
compliance with a decision of the United Nations Security Council taken under Chapter VIl of the
Charter of the United Nations.

We have paid, or will pay the following commissions, gratuities, or fees with respect to the
bidding process or execution of the Contract.?

Name of Recipient Address Reason Amount

We understand that it is our obligation to notify the Employer of any changes in connection with
the matters described in paragraphs (f), (h), (i), (j), (k), (I), (m) and (n) of this Letter of Technical
Bid.

[We are not a government-owned enterprise] / [We are a government-owned enterprise but
meet the requirements of ITB 4.5

We have not been suspended nor declared ineligible by the Employer based on execution of a
Bid-Securing Declaration in accordance with ITB 4.6.

At any time following submission of our Bid, we shall permit, and shall cause our Joint Venture
partners, directors, key officers, key personnel, associates, parent company, affiliates or
subsidiaries, including any Subcontractors, consultants, subconsultants, manufacturers, service
providers or Suppliers for any part of the contract to permit ADB or its representative to inspect
our site, assets, accounts and records and other documents relating to the bid submission and
to have them audited by auditors appointed by ADB. We understand that failure of this
obligation may constitute obstructive practice that may result in debarment and/or contract
termination.

Regardless of whether the contract will be awarded to us, we shall preserve all accounts,
records and other documents related to bid submission for at least 3 years from the date of
submission of the bid or the period prescribed in applicable law, whichever is longer.

If we are awarded the contract, we shall preserve all accounts, records and other documents
related to the procurement and execution of the contract for at least 5 years after completing

If none has been paid or is to be paid, indicate “None”.
Use one of the two options as appropriate.
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the works contemplated in the relevant contracts or the period prescribed in applicable law,
whichever is longer.

(u) If our Bid is accepted, we commit to mobilizing key equipment and personnel in accordance
with the requirements set forth in Section 6 (Employer's Requirements) and our technical
proposal, or as otherwise agreed with the Employer.

(v)  We certify on behalf of the Bidder, that the information provided in the bid has been fully
reviewed, given in good faith, and to the best of our knowledge is true and complete. We
understand that it is our obligation to inform the Employer of any changes to the information as
and when it becomes known to us. We understand that any misrepresentation that knowingly or
recklessly misleads, or attempts to mislead may lead to the automatic rejection of the Bid or
cancellation of the contract, if awarded, and may result in remedial actions, in accordance with
ADB’s Anticorruption Policy (1998, as amended to date) and Integrity Principles and Guidelines
(2015, as amended from time to time).
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Letter of Price Bid

The Bidder must accomplish the Letter of Price Bid on its letterhead clearly showing the Bidder’s complete name and
address.

To: [insert complete name of the Employer]

We, the undersigned, declare that:

(@)

(b)

(©)

(d)

()

(f)

(9)

(h)

We have examined and have no reservations to the Bidding Documents, including Addenda
issued in accordance with Instructions to Bidders (ITB) 8.

We acknowledge that we have read and understand ADB’s Anticorruption Policy (1998) and
Integrity Principles and Guidelines (2015), both as amended from time to time.

We offer to execute in conformity with the Bidding Documents the following Works: Providing
Irrigation Facility under HP SHIVA Project for Nahan and Paonta Sahib Blocks, District
Sirmour (Himachal Pradesh).

The total price of our Bid, excluding any discounts offered in item (d) below is:

[amount of foreign currency in words], [amount in figures], and [amount of local currency in words], [amount
in figures]

The total bid price from the Summary of Bill of Quantities for admeasurement contracts or Activity Schedule
for lump sum contracts should be entered by the bidder inside this box. Absence of the total bid price in the
Letter of Price Bid may result in the rejection of the bid.

The discounts offered and the methodology for their application are as follows: [insert discounts
and methodology for their application if any]

Our Bid shall be valid for a period of 120 days starts from the date fixed for the bid submission
deadline in accordance with ITB 22.1, and it shall remain binding upon us and may be accepted
at any time before the expiration of that period.

If our Bid is accepted, we commit to obtain a performance security in accordance with the
Bidding Documents.

We understand that this bid, together with your written acceptance thereof included in your
notification of award through the issuance of Letter of Acceptance, shall constitute a binding
contract between us, until a formal contract is prepared and executed.
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(i)

0

(k)

()

(m)

(n)

We understand that you are not bound to accept the lowest evaluated bid or any other bid that
you may receive.

At any time following submission of our Bid, we shall permit, and shall cause our Joint Venture
partners, directors, key officers, key personnel, associates, parent company, affiliates or
subsidiaries, including any Subcontractors, consultants, subconsultants, manufacturers, service
providers or Suppliers for any part of the contract to permit ADB or its representative to inspect
our site, assets, accounts and records and other documents relating to the bid submission and
to have them audited by auditors appointed by ADB. We understand that failure of this
obligation may constitute obstructive practice that may result in debarment and/or contract
termination.

Regardless of whether the contract will be awarded to us, we shall preserve all accounts,
records and other documents related to bid submission for at least 3 years from the date of
submission of the bid or the period prescribed in applicable law, whichever is longer.

If we are awarded the contract, we shall preserve all accounts, records and other documents
related to the procurement and execution of the contract for at least 5 years after completing
the works contemplated in the relevant contracts or the period prescribed in applicable law,
whichever is longer.

We confirm and stand by our commitments and other declarations made in connection with the
submission of our Letter of Technical Bid.

We certify on behalf of the Bidder, that the information provided in the bid has been fully
reviewed, given in good faith, and to the best of our knowledge is true and complete. We
understand that it is our obligation to inform the Employer of any changes to the information as
and when it becomes known to us. We understand that any misrepresentation that knowingly or
recklessly misleads, or attempts to mislead may lead to the automatic rejection of the Bid or
cancellation of the contract, if awarded; and may result in remedial actions, in accordance with
ADB’s Anticorruption Policy (1998, as amended to date) and Integrity Principles and Guidelines
(2015, as amended from time to time).
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Bid Security

Bank Guarantee

[Bank's name, and address of issuing branch or office]’

We have been informed that [name of the Bidder] (hereinafter called "the Bidder") has submitted to you
its bid dated [please specify] (hereinafter called "the Bid") for the execution of [name of contract] under
Invitation for Bids No. [please specify] (“the IFB”).

Furthermore, we understand that, according to your conditions, bids must be supported by a bid
guarantee.

At the request of the Bidder, we [name of bank] hereby irrevocably undertake to pay you any sum or
sums not exceeding in total an amount of [amount in words] [amount in figures] upon receipt by us of your
first demand in writing accompanied by a written statement stating that the Bidder is in breach of its
obligation(s) under the bid conditions, because the Bidder

(a) has withdrawn its Bid during the period of bid validity specified by the Bidder in the Letter of
Technical Bid and Letter of Price Bid; or

(b) does not accept the correction of errors in accordance with the Instructions to Bidders (hereinafter
“the ITB”); or

(c) having been notified of the acceptance of its Bid by the Employer during the period of bid validity,
(i) fails or refuses to execute the Contract Agreement, or (ii) fails or refuses to furnish the
Performance Security, in accordance with the ITB, or (iii) fails or refuses to furnish the domestic
preference security, if required.

This guarantee will expire (a) if the Bidder is the successful Bidder, upon our receipt of copies of the
Contract Agreement signed by the Bidder and the Performance Security issued to you upon the
instruction of the Bidder; and (b) if the Bidder is not the successful Bidder, upon the earlier of (i) our
receipt of a copy your notification to the Bidder of the name of the successful Bidder, or (i) 28 days
after the expiration of the Bidder’s bid.

Consequently, any demand for payment under this guarantee must be received by us at the office
indicated above on or before that date.

This guarantee is subject to the Uniform Rules for Demand Guarantees (URDG) 2010 Revisions, ICC
Publication No. 758.°

[Authorized signature(s) and bank's seal (where appropriate)]

All italicized text is for use in preparing this form and shall be deleted from the final document.
Or the employer may use “Uniform Rules for Demand Guarantees (URDG) ICC Publication No. 458" as appropriate.
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Bid-Securing Declaration (Not Applicable)

Date: [insert date (as day, month and year)]
Bid No.: [insert number of bidding process]
Alternative No.: [insert identification No if this is a bid for an alternative]

To: [insert complete name of the Employer]

We, the undersigned, declare that:

We understand that, according to your conditions, bids must be supported by a Bid-Securing Declaration.
We accept that we will automatically be suspended from being eligible for bidding in any contract with the
Borrower for the period of time of [insert the number of months or years indicated in ITB 19.2 of the BDS] Starting on
the date that we receive a notification from the Employer, if we are in breach of our obligation(s) under the
bid conditions, because we

(@) have withdrawn our Bid during the period of bid validity specified in the Letter of Technical Bid and
Letter of Price Bid; or

(b) do not accept the correction of errors in accordance with the Instruction to Bidders (hereinafter “the
ITB”); or

(c) having been notified of the acceptance of our Bid by the Employer during the period of bid validity, (i)
fail or refuse to execute the Contract, if required, (ii) fail or refuse to furnish the Performance
Security, in accordance with the ITB, or (iii) fail or refuse to furnish the Domestic Preference Security,
if required.

We understand this Bid-Securing Declaration shall expire if we are not the successful Bidder, upon the

earlier of (i) our receipt of your notification to us of the name of the successful Bidder; or (ii) 28 days after

the expiration of our Bid.

Signed: [insert signature of person whose name and capacity are shown]

In the capacity of [insert legal capacity of person signing the Bid-Securing Declaration]

Name: [insert complete name of person signing the Bid-Securing Declaration]

Duly authorized to sign the bid for and on behalf of [insert complete name of the bidder]

Dated on day of ,

Corporate Seal [where appropriate]
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AFFILIATE COMPANY GUARANTEE (NOT APPLICABLE)

Name of Contract/Contract No.:
Name and address of Employer:
[together with successors and assigns).

We have been informed that [(name of Contractor] (hereinafter called the “Contractor”) is submitting an offer for the
above-referenced Contract in response to your invitation, and that the conditions of your invitation require its offer
to be supported by an affiliate company guarantee.

In consideration of you, the Employer, awarding the Contract to the Contractor, we [name of affiliated company]
irrevocably and unconditionally guarantee to you, as a primary obligation, that (i) throughout the duration of the
Contract, we will make available to the Contractor our financial, technical capacity, expertise and resources
required for the Contractor’s satisfactory performance of the Contract; and (ii) we are fully committed, along with
the Contractor, to ensuring a satisfactory performance of the Contract.

If the Contractor fails to so perform its obligations and liabilities and comply with the Contract, we will indemnify the
Employer against and from all damages, losses and expenses (including legal fees and expenses) which arise
from any such failure for which the Contractor is liable to the Employer under the Contract.

This guarantee shall come into full force and effect when the Contract comes into full force and effect. If the
Contract does not come into full force and effect within a year of the date of this guarantee, or if you demonstrate
that you do not intend to enter into the Contract with the Contractor, this guarantee shall be void and ineffective.
This guarantee shall continue in full force and effect until all the Contractor’s obligations and liabilities under the
Contract have been discharged, when this guarantee shall expire and shall be returned to us, and our liability
hereunder shall be discharged absolutely.

This guarantee shall apply and be supplemental to the Contract as amended or varied by the Employer and the
Contractor from time to time. We hereby authorize them to agree on any such amendment or variation, the due
performance of which and compliance with which by the Contractor are likewise guaranteed hereunder. Our
obligations and liabilities under this guarantee shall not be discharged by any allowance of time or other
indulgence whatsoever by the Employer to the Contractor, or by any variation or suspension of the works to be
executed under the Contract, or by any amendments to the Contract or to the constitution of the Contractor or the
Employer, or by any other matters, whether with or without our knowledge or consent.

This guarantee shall be governed by the law of the same country (or other jurisdiction) that governs the
Contract and any dispute under this guarantee shall be finally settled under the [Rules or Arbitration provided in
the Contract]. We confirm that the benefit of this guarantee may be assigned subject only to the provisions for
assignment of the Contract.

Signed by:. ..o Signed by: ..o
[signature] [signature]
[name] [name]
[position in parent/subsidiary company] [position in parent/subsidiary company]

If permitted in accordance with ITB 32.2 of the BDS, the Bidder shall provide the Affiliate Company Guarantee Form filled out
and signed by each subsidiary, parent entity, or affiliate that the Bidder submits for consideration of the Employer in
determining its qualifications.
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Technical Proposal

Personnel

Form PER - 1: Proposed Personnel

Bidder should provide the details of the proposed personnel and their experience record in the relevant

Information Forms below for each candidate:

1. Title of position
Name

2. Title of position
Name

3. Title of position
Name

4. Title of position
Name

etc. Title of position
Name

All titles of positions will be as listed in Section 6 (Employer’s Requirements).
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Form PER - 2: Resume of Proposed Personnel

The Bidder shall provide all the information requested below. Use one form for each position.

Position

Personnel Full Legal Name Date of birth

information
Known as Place of Birth
Nationality Citizenship
Type of Government ID ID number
Attach a copy of ID to this form
Professional qualifications

Present Name of employer

employment

Address of employer

Telephone Contact (manager / personnel officer)
Fax E-mail
Job title Years with present employer

Summarize professional experience in reverse chronological order. Indicate particular technical and
managerial experience relevant to the project.

From To Company / Project / Position / Relevant
Technical and Management Experience
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Equipment

Form EQU: Equipment

The Bidder shall provide adequate information and details to demonstrate clearly that it has the capability
to meet the equipment requirements indicated in Section 6 (Employer's Requirements), using the Forms
below. A separate Form shall be prepared for each item of equipment listed, or for alternative equipment
proposed by the Bidder.

Item of Equipment
Equipment Name of manufacturer Model and power rating
Information

Capacity Year of manufacture
Current Current location
Status

Details of current commitments
Source Indicate source of the equipment

O owned O rented O Leased O Specially manufactured

Omit the following information for equipment owned by the Bidder.

Owner Name of owner
Address of owner
Telephone Contact name and title
Fax Telex

Agreements Details of rental / lease / manufacture agreements specific to the project
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Site Organization

Method Statement

Mobilization Schedule

Please reflect the no-objection request and approval step for Site Specific Environmental, Health and
Safety Management Plan as per Contract Conditions in the Mobilization Schedule.

Construction Schedule
The construction schedule shall include the following key milestones:

Milestones are given in Section 6 of bid document.

Environmental, Health and Safety Management Plan (EHSMP)

The Bidder shall submit an outline Environmental, Health and Safety Management Plan (EHSMP)
commensurate with the risks and impacts of the proposed works and activities. These strategies and plans
shall describe in detail the actions, materials, equipment, management processes etc. that will be
implemented by the Contractor, and its subcontractors.

In developing these strategies and plans, the Bidder shall have regard to the EHS provisions of the
contract and EHS risks including those as may be more fully described in Section 6 (Employer’s
Requirements).
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Environmental, Health and Safety Code of Conduct

Environmental, Health and Safety Code of Conduct for Contractor’s Personnel Form

The minimum content of the EHS Code of Conduct form as set out by the Employer shall not be substantially modified.
However, the Bidder may add requirements as appropriate, including to take into account Contract-specific issues/risks.

The Bidder shall initial and submit the EHS Code of Conduct form as part of its bid.

ENVIRONMENTAL, HEALTH AND SAFETY CODE OF CONDUCT FOR CONTRACTOR’S PERSONNEL

We are the Contractor, [enter name of Contractor]. We have signed a contract with [enter name of Employer] for
[enter description of the Works]. These Works will be carried out at [enter the Site and other locations where the
Works will be carried out]. Our contract requires us to implement measures to address environmental, health
and safety risks related to the Works.

This EHS Code of Conduct is part of our measures to deal with environmental, health and safety risks
related to the Works. It applies to all our staff, labourers and other employees at the Works Site or other
places where the Works are being carried out. It also applies to the personnel of each subcontractor and
any other personnel assisting us in the execution of the Works. All such persons are referred to as
“Contractor’s Personnel” and are subject to this EHS Code of Conduct.

This EHS Code of Conduct identifies the behavior that we require from all Contractor’s Personnel.

Our workplace is an environment where unsafe, offensive, abusive or violent behavior will not be tolerated
and where all persons should feel comfortable raising issues or concerns without fear of retaliation.
REQUIRED CONDUCT

Contractor’s Personnel shall:

1. carry out his/her duties competently and diligently;

2. comply with this EHS Code of Conduct and all applicable laws, regulations and other requirements,
including requirements to protect the health, safety and well-being of other Contractor’s Personnel and
any other person;

3. maintain a safe working environment including by:

(a) ensuring that workplaces, machinery, equipment and processes under each person’s
control are safe and without risk to health;

(b) wearing required personal protective equipment;

(c) using appropriate measures relating to chemical, physical and biological substances
and agents; and

(d) following applicable emergency operating procedures.

4. report work situations that he/she believes are not safe or healthy and remove himself/herself from a
work situation which he/she reasonably believes presents an imminent and serious danger to his/her
life or health;

5. treat other people with respect, and not discriminate against specific groups such as women, people
with disabilities, migrant workers or children;
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6. report violations of this EHS Code of Conduct; and

7. not retaliate against any person who reports violations of this EHS Code of Conduct, whether to us or
the Employer, or who makes use of the grievance mechanism for Contractor's Personnel or the
project’s Grievance Redress Mechanism.

RAISING CONCERNS

If any person observes behavior that he/she believes may represent a violation of this EHS Code of
Conduct, or that otherwise concerns him/her, he/she should raise the issue promptly. This can be done by
call [ ] to reach the Contractor’s hotline (if any) and leave a message.

The person’s identity will be kept confidential, unless reporting of allegations is mandated by the country
law. Anonymous complaints or allegations may also be submitted and will be given all due and appropriate
consideration. We take seriously all reports of possible misconduct and will investigate and take
appropriate action. We will provide warm referrals to service providers that may help support the person
who experienced the alleged incident, as appropriate.

CONSEQUENCES OF VIOLATING THE ENVIRONMENTAL, HEALTH AND SAFETY CODE OF
CONDUCT

Any violation of this EHS Code of Conduct by Contractor's Personnel may result in serious consequences,
up to and including termination and possible referral to legal authorities.

FOR CONTRACTOR’S PERSONNEL:

I have received a copy of this EHS Code of Conduct written in a language that | comprehend. |
understand that if | have any questions about this EHS Code of Conduct, | can contact [enter name of
Contractor's contact person(s) with relevant experience)] requesting an explanation.

Name of Contractor’s Personnel: [insert name]

Signature:

Date: [day month year]:

Countersignature of authorized representative of the Contractor:

Signature:

Date: [day month year]:
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Bidders Qualification

To establish its qualifications to perform the contract in accordance with Section 3 (Evaluation and
Qualification Criteria) the Bidder shall provide the following information requested in the corresponding
Information Sheets.
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Form ELI - 1: Bidder’s Information Sheet

Bidder’s Information

Information of the Bidder

If the Bidder is a subsidiary or
branch, information of any
parent company/companies

Full legal name(s)

Names X
Full trading name(s)
(if any)
Registered
address(es)
Trading address(es)
Addresses

Postal address(es)
(if different from
trading address)

Type of organization

Country of
constitution/incorporation/registrati
on

Year of constitution/incorporation/
registration

Corporate or registration number

In case of a Joint Venture, legal
name of each partner

Bidder’s authorized representative

(name, address, telephone number(s), fax
number(s), e-mail address)

1)

Attached are copies of the following documents.

In case of a single entity, articles of incorporation or constitution and company incorporation/registration of the legal entity named

above, in accordance with ITB 4.1 and ITB 4.2.

Authorization to represent the firm or Joint Venture named above, in accordance with ITB 20.2.
In case of a Joint Venture, a letter of intent to form a Joint Venture or Joint Venture agreement, in accordance with ITB 4.1.
In case of a government-owned enterprise, any additional documents not covered under 1 above required to comply with ITB 4.5.
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Form ELI - 2: Joint Venture Information Sheet

Each partner of the Joint Venture and Specialist Subcontractor must fill out this form separately.

Joint Venture / Specialist Subcontractor Information

Bidder’s legal name

Information of Joint If any Joint Venture Partner
Venture Partner or or Specialist Subcontractor
Specialist Subcontractor is a subsidiary or branch,

information of any parent
company/companies

Full legal name(s)

Names Full trading name(s) (if

any)

Registered
address(es)

Address | Trading address (es)
es

Postal address (es) (if
different from trading
address)

Type of organization

Country of
constitution/incorporation/
registration

Year of constitution/incorporation/
registration

Corporate or registration number

Joint Venture Partner’s or
Specialist Subcontractor’s
authorized representative

information

(name, address, telephone number(s), fax
number(s), e-mail address)

Attached are copies of the following documents.

1) Articles of incorporation or constitution and company incorporation/registration of the legal entity named above, in accordance
with ITB 4.1 and ITB 4.2.

2) Authorization to represent the firm named above, in accordance with ITB 20.2.

3) Inthe case of a government-owned enterprise, documents establishing legal and financial autonomy and compliance with
commercial law, in accordance with ITB 4.5.
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Form CON - 1: Historical Contract Nonperformance

Each Bidder must fill out this form in accordance with Criteria 2.2.1 and 2.2.3 of Section 3 (Evaluation
and Qualification Criteria) to describe any history of nonperforming contracts and pending litigation or
arbitration formally commenced against it.

In case of a Joint Venture, each Joint Venture Partner must fill out this form separately and provide the
Joint Venture Partner’s name:

Joint Venture Partner:

Table 1: History of Nonperforming Contracts

Choose one of the following:
Q no nonperforming contracts.
O Belowisa description of nonperforming contracts involving the Bidder (or each Joint Venture partner if Bidder is a Joint

Venture).
Amount of Nonperformed
Portion of Contract ($ Total Contract Amount ($
Year Description equivalent) equivalent)
[insert year] | Contract Identification: [indicate complete [insert amount] [insert amount]
contract name/ number, and any other
identification]

Name of Employer: [insert full name]
Address of Employer: [insert
street/city/country]

Reason(s) for nonperformance: [indicate main
reason(s)]

Table 2: Pending Litigation and Arbitration

Choose one of the following:
O No pending litigation, arbitration or any other material events impacting the net worth and/or liquidity of the bidder.

U Belowisa description of all pending litigation, arbitration involving the Bidder or any other material events impacting the net
worth and/or liquidity of the bidder (or each Joint Venture partner if Bidder is a Joint Venture).

value of Value of
. Pending Claim
R Pending
Year Matter in Dispute P as a
Claimin$
Equivalent Percentage of
Net Worth
linsert | Contract Identification, as applicable: [indicate complete contract [insert [insert amount]
year] name/ number, and any other identification] amount]

Name of Employer, parties involved in the material events
impacting the net worth and/or liquidity of the bidder: [insert full
name]

Address of Employer, parties involved in the material events
impacting the net worth and/or liquidity of the bidder: [insert
street/city/country]

Matter of Dispute: [indicate full description of dispute]

Party who initiated the dispute: [indicate “Employer” or “Contractor’]
Status: [indicate status of dispute]
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Form CON - 2: EHS Performance Declaration

Each Bidder must fill out this form in accordance with Criterion 2.2.4 of Section 3 (Evaluation and
Qualification Criteria).

In case of a Joint Venture, each Joint Venture Partner must fill out this form separately and provide the
Joint Venture Partner’'s name:

Joint Venture Partner:

In case of a Specialist Subcontractors, each Specialist Subcontractor must fill out this form and provide the
Specialist Subcontractor’s name:

Specialist Subcontractor:

Environmental and Health and Safety Performance Declaration

in accordance with Section 3 (Evaluation and Qualification Criteria
O No suspension or termination of contract: An employer has not suspended or terminated a contract
and/or called the performance security for a contract for reasons related to Environmental or Health and
Safety performance since the date specified in Section 3 (Evaluation and Qualification Criteria), Criterion 2.5.

O Declaration of suspension or termination of contract: The following contract(s) has/have been
suspended or terminated and/or Performance Security called by an employer(s) for reasons related to
Environmental or Health and Safety performance since the date specified in Section 3 (Evaluation and
Quialification Criteria), Criterion 2.5. Details are described below:

O Declaration of request for replacement of Key Environment, Health and Safety Personnel: The
following contract(s) has/have experienced a request by the Employer to replace Environmental, Health and
Safety Personnel for reasons related to Environmental or Health and Safety performance since the date
specified in Section 3 (Evaluation and Qualification Criteria), Criterion 2.5. Details are described below:

O Declaration of past fatality resulted from EHS issues on site: The following contract(s) has/have
experienced a fatality resulted from EHS issues on site since the date specified in Section 3 (Evaluation and
Quallification Criteria), Criterion 2.5. Details are described below:

Year Suspended or Contract Identification Total Contract Amount
terminated (current value,
portion of currency, exchange
contract rate and US$
equivalent)
[insert year] | [insert amount | Contract Identification: [indicate complete contract name/ [insert amount]

and percentage]| number, and any other identification]
Name of Employer: [insert full name]
Address of Employer: [insert street/city/country]

Reason(s) for suspension or termination: [indicate main
reason(s) e.g. discharge over environmental limit, workers
did not have required health and safety permits to undertake
high risk work, work carried out was not adhered to approved
construction methodology and quality control plan]

[insertyear] | [insert amount | Contract Identification: [indicate complete contract name/ [insert amount]
and percentage]| number, and any other identification]
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Name of Employer: [insert full name]
Address of Employer: [insert street/city/country]

Reason(s) for suspension or termination: [indicate main
reason(s)]

[list all applicable contracts]

Performance Security called by an employer(s) for reasons related to EHS performance

Total Contract Amount
(current value,

Year Contract Identification currency, exchange
rate and US$
equivalent)
[insert year] | Contract Identification: [indicate complete contract name/ number, and any [insert amount]

other identification]
Name of Employer: [insert full name]
Address of Employer: [insert street/city/country]

Reason(s) for suspension or termination: [indicate main reason(s) e.g.
discharge over environmental limit, workers did not have required health and
safety permits to undertake high risk work, work carried out was not adhered
to approved construction methodology and quality control plan]

Key EHS personnel replacement requested by the Employer for reasons related to E

HS performance

Personnel
Year Contract Identification and Reasons replacement action
and results
[insert year] | Contract Identification: [indicate complete contract name/ number, and any [insert description]
other identification]
Name of Employer: [insert full name]
Address of Employer: [insert street/city/country]
Reason(s) for requesting for replacement: [indicate main reason(s)]
Fatality due to EHS issues on Site
Follow-on actions
Year Contract Identification taken by the
contractor
[insert year] | Contract Identification: [indicate complete contract name/ number, and any [insert description]

other identification]

Name of Employer: [insert full name]

Address of Employer: [insert street/city/country]
Description of fatality event:

Causation:
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Form FIN - 1: Historical Financial Performance

Each Bidder must fill out this form.

In case of a Joint Venture, each Joint Venture Partner must fill out this form separately and provide the Joint
Venture Partner’'s name:

Joint Venture Partner:

Financial Data for Previous 5 Years [INR Equivalent]

Year 1:2017-18 Year 2:2018-19 Year 3:2019-20 Year 4: 2020-21 |Year: 2021-22

Information from Balance Sheet

Total Assets (TA)

Total Liabilities (TL)

Net Worth = TA-TL

Current Assets (CA)

Current Liabilities (CL)

Working Capital = CA -
CL

To be obtained for most recent year and carried forward to FIN - 3 Line

Most .Recent . 1; in case of Joint Ventures, to the corresponding Joint Venture Partner’s
Working Capital EIN - 3.

Information from Income Statement

Total Revenues

Profits Before Taxes

Profits After Taxes

U Attached are copies of financial statements (balance sheets including all related notes, and income statements) for the last 5 (five) years,
as indicated above, complying with the following conditions.

1) Unless otherwise required by Section 3 of the Bidding Document, all such documents reflect the standalone financial situation of legal
entity or entities comprising the Bidder and not the Bidder’s parent companies, subsidiaries, or affiliates.

2) Historical financial statements must be audited by a certified accountant.

3) Historical financial statements must be complete, including all notes to the financial statements.

4) Historical financial statements must correspond to accounting periods already completed and audited (no statements for partial
periods shall be requested or accepted).
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Form FIN - 2: Average Annual Construction Turnover

Each Bidder must fill out this form.

The information supplied should be the Annual Turnover of the Bidder or each partner of a Joint
Venture for the total certified payments received from the clients for contracts in progress or completed,

converted to US dollars at the rate of exchange at the end of the period reported.

In case of a Joint Venture, each Joint Venture Partner must fill out this form separately and provide the
Joint Venture Partner’s name:

Joint Venture Partner:

Annual Turnover Data for the Last 5 Years (Construction only)

Year

Amount
Currency

Exchange
Rate

INR
Equivalent

Average Annual Construction Turnover
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Form FIN — 3: Availability of Financial Resources

Bidder

must demonstrate sufficient financial resources, usually comprising of Working Capital
supplemented by credit line statements or overdraft facilities and others to meet the Bidder’s financial

requirements for

(a) its current contract commitments, and

(b) the subject contract.

In case of a Joint Venture, each Joint Venture Partner must fill out this form separately and provide the
Joint Venture Partner’s name:

Joint Venture Partner:

Financial Resources

Amount (INR equivalent)

No. Source of financing
1 | Working Capital (to be taken from FIN - 1)
2 | Credit Line®
3 | Other Financial Resources
Total Available Financial Resources

To be substantiated by a letter from the bank issuing the line of credit.

Bidding Document for CWJ/IRG/SMR-01

Procurement of Works-Small Contracts Single-Stage: Two-Envelope



Section 4: Bidding Forms

4-27

Form FIN- 4: Financial Resources Requirement

Bidders (or each Joint Venture partner) should provide information on their current commitments on all
contracts that have been awarded, or for which a letter of intent or acceptance has been received, or for
contracts approaching completion, but for which an unqualified, full completion certificate has yet to be

issued.

In case of a Joint Venture, each Joint Venture Partner must fill out this form separately and provide the Joint
Venture Partner’'s name:

Joint Venture Partner:

. CurrentContractCommitments |

Employer’s Outstanding Remaining Monthly Financial

No Name of Contact Contract Contract Contract Resources Requirement
' Contract (Address, Tel, | Completion Date Valuae Period in b xX1Y)
Fax) X) months (Y)

1
2
3
4

Total Monthly Financial Requirements for Current Contract Commitments | $......................
a Remaining outstanding contract values to be calculated from 28 days prior to the bid submission deadline ($ equivalent

based on the foreign exchange rate as of the same date).

b Remaining contract period to be calculated from 28 days prior to bid submission deadline.
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Form FIN - 5: Self-Assessment Tool for Bidder's Compliance to Financial Resources (Criterion
2.3.3 of Section 3)

This form requires the same information submitted in Forms FIN - 3 and FIN - 4. All conditions of
“Available Financial Resources Net of CCC 2 Requirement for the Subject Contract” must be

satisfied to qualify.

Form FIN - 5A: For Single Entities

Results:
Total Available Total Monthly Financial Yes or No
) Financial Requirement for Current | Available Financial | Requirement [D must be
For $|.ngle Resources from | Contract Commitments Resources Net | for the Subject | greater than or
Entities: FIN -3 (CCC) from FIN — 4 of CCC Contract equal to E]
(A) (B) © D=(B-C) (E) (F)
(Name of Bidder) -
Form FIN - 5B: For Joint Ventures
Total Available | Total Monthly Financial Available Results:
Financial Requirement for Current Financial Requirement Yes or No
For Joint Resources Contract Commitments Resources Net | for the Subject | [D must be greater
Ventures: from FIN - 3 (CCC) from FIN - 4 of CCC Contract than or equal to E]
(A) (B) (©) D=(B-C) (E) (F)

One Partner:

(Name of Partner)

Each Partner:

(Name of Partner 1)

(Name of Partner 2)

(Name of Partner 3)

All partners Y D = Sum of available financial resources net of SD=__
combined current contract commitments for all partners

Form FIN — 5 is made available for use by the bidder as a self-assessment tool, and by the Employer as an evaluation work
sheet, to determine compliance with the financial resources requirement as stated in 2.3.3. Failure to submit Form FIN - 5 by

the Bidder shall not lead to bid rejection.
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Form EXP —1: Contracts of Similar Size and Nature

Fill up one (1) form per contract. Each contract shall be supported by documents such as Signed Contract

Agreement or Certificate of Completion of the Works.

The exchange rate to be used to calculate the value of the contract for conversion to a specific currency

shall be the selling rate of the Borrower’s Central bank on the date of the contract.

Contract of Similar Size and Nature

Contract Identification

Award Date

Completion Date

Total Contract Amount

NR

If partner in a Joint
Venture or
Subcontractor, specify
participation of total
contract amount

Percent of Total

Amount

Employer’s Name
Address

Telephone/Fax
Number

E-mail

Description of the Similarity in Accordance with Criterion 2.4.1 of Section 3 (Evaluation and

Qualification Criteria)
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Form EXP - 2: Construction Experience in Key Activities

Fill up one (1) form per contract. Each contract shall be supported by documents such as Signed Contract

Agreement or Certificate of Completion of the Works.

Each Bidder must fill out this form.

If complied by Specialist Subcontractor, each Specialist Subcontractor must fill out this form and provide
the Specialist Subcontractor’s name:

Specialist Subcontractor:

Contract with Similar Key Activities

Contract No...... of

Contract Identification

Award Date

Completion Date

Total Contract Amount

NR

If partner in a Joint
Venture or
Subcontractor, specify
participation of total
contract amount

Percent of Total

Amount

Employer’s Name
Address
Telephone Number
Fax Number

E-mail

Description of the Key Activities in Accordance with

Qualification Criteria)

iterion 2.4.2 of Section 3 (Evaluation and
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Form EXP — 3: Specific Experience in Managing Environmental, Health and Safety Aspects

Not Applicable

Form EXP - 4: Environmental, Health and Safety Certification

Not Applicable

Form EXP - 5: Environmental, Health and Safety Documentation

Please provide the following information:
Availability of in-house policies and procedures acceptable to the Employer for EHS management:
1. Existence of an Ethics Charter.
2. Existence of a system for monitoring compliance with EHS commitments for the Bidder’s
Subcontractors and all its partners.
3. Existence of official company procedures for the management of the following relevant points:

[Select 3-5 that apply for the worksite from below options- as per Section 2]

- EHS resources and facilities and EHS monitoring system;

- Project Areas management information (base camps, quarries, burrow pits, storage areas);
- Health and Safety on worksites policy and related guidance;

- Local recruitment and EHS trainings of local staff/subcontractors/local partners;

- Community stakeholder engagement practice;

- Traffic management practice;

- Hazardous products management practice;

- Waste management practice;

- Protection of water resources;

- Biodiversity protection practices;

- Site rehabilitation and revegetation practice;

- Local cultural heritage protection practice;

- Erosion and sedimentation practices;

- Control of infectious and communicable diseases (HIV/AIDS, malaria, COVID-19 etc)

Form EXP - 6: Environmental, Health and Safety Dedicated Personnel

Please provide CV {Form PER-2] of the in-house personnel of the main contractor/Joint Venture partners
for the EHS positions specified in Section 6 (Employer's Requirements):

- One in-house personnel dedicated to EHS issues with 3 years of experience in EHS related projects
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Schedules (NOT APPLICABLE)

Schedule of Payment Currencies

Separate tables may be required if the various sections of the Works (or of the Bill of Quantities) will
have substantially different foreign and local currency requirements. In such a case, the Employer
should prepare separate tables for each Section of the Works.

A B C D
Rate of Percentage of
Name of Payment Amount of Exchange Local Currency Net Bid Price (NBP)
Equivalent
Currency Currency to Local - 100xC
C=AxB —_—=
Currency NBP

Local Currency

1.00

Foreign Currency #1

Foreign Currency #2

Foreign Currency #3

Provisional Sums
Expressed in Local 1.00
Currency

The rates of exchange shall be the selling rates 28 days prior to the deadline for submission of bids published by the
source specified in BDS 15.

Bidding Document for CWJ/IRG/SMR-01 Procurement of Works-Small Contracts Single-Stage: Two-Envelope



Section 4: Bidding Forms

4-33

Table(s) of Adjustment Data (Not Applicable)

Table A - Local Currency Payment

To be entered by the Employer

-

Bidder’s
Index Index Source of Index * Base Value Proposed
Code Description and Date Weighting
(coefficient)
L: Labor Nonadjustable — — a: To be entered
E: Equipment b: by the Bidder.
I
M!: Material 1 c: (Emp °.ye" may
prescribed the
M2: Material 2 d: range. of
...etc... e: weighing)
Total 1.00

Table B - Foreign Currency Payment (Not Applicable)

NaME OF CUITENCY . oo

[Insert name of currency. If the Bidder wishes to quote in more than one foreign currency, this table should be repeated for
each foreign currency such as #1, #2 and #3.]

To be entered by the Bidder

Bidder’s
Index Code Index Source of Base Value Proposed
Description Index and Date Weighting
(coefficient)
L: Labor Nonadjustable — — a: To be entered
E: Equipment b: by the Bidder.
M!: Material 1 c: (Employer may
_ prescribed the
M2: Material 2 d: range. of
...etc... e: weighing)

1.00

e "Base Date"” means the date 28 days prior to the deadline for submission of bids.

e For a given currency, the "Source of Index" should be issued or published within the country to which the currency

relates.

® Tables of Adjustment Data shall only be included if prices are to be quoted as adjustable prices in accordance with

ITB 14.5.
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Activity Schedule (Not Applicable)

[Schedules of Prices — Lump Sum Contract]

The Employer shall indicate the list of major activities comprising the works and the number of
measurement units consistent with the description of works, drawings, and specifications in Section 6
(Employer's Requirements). Each work item shall be described in sufficient detail to provide clear
guidance to Bidders with respect to the type of works, their scope and complexity, and compliance with
the required standards.

Bidders are required to enter the prices against each work item on a lump sum basis. Work items
against which no lump sum price is entered by the Bidder will not be paid by the Employer when
executed and shall be deemed covered by other work items against which the lump sum prices were
entered. The sum of prices entered against each work item will represent the total bid price.

The whole cost of complying with the provisions of the Contract shall be included in the Items provided
in the Activity Schedule, and where no Items are provided, the cost shall be deemed to be distributed
among the Amounts for the related Items of Work.
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Bill of Quantities

Preamble to Bill of Quantities

Introduction

The quantities set out in the Bills of Quantities are the estimated quantities of the Works
and are not to be taken as the actual and correct quantities of the works to be executed by
the Contractor in fulfilment of his obligations under the Contract.

For the purpose of pricing the Bill of Quantities shall be read in conjunction with the
Instructions to Bidders, Conditions of Contract, Employers requirements, Technical
Specifications, Drawings and other sections of this Tender Document.

The items set forth in the Bill of Quantities and the Contract Rates therefore shall, except in
so far as may be otherwise provided in the Contract, be deemed to cover all the
Contractor’s liabilities and obligations set forth or implied in the Contract and all costs and
expenses which may be required in and for the proper construction, completion of the
works described together with all general risks.

The bidder shall interpret the data furnished and carry out any additional survey work, or
investigation work required at his own cost.

The prices quoted shall also include the cost of materials utilized for testing.

The bidder should acquaint himself with the site conditions including the access to Work
site. The successful bidder shall have to make suitable access to work sites at his own cost.

The prices shall be quoted inclusive of all taxes (GST), royalties and duties prevailing
at the time of submission of the bids.

Except where an item in the Bill of Quantities clearly indicates to the contrary all quantities
are measured net in accordance with the drawings with no allowance of waste, shrinkage
etc.

All works shall be carried out as per BIS (with latest revision) and Technical Specifications
and with good Engineering practice.

Unless otherwise specified, the method of measurement of completed works for payment
shall generally be in accordance with IS 1200 (Part 1 to 28) (latest edition) and other
relevant Indian Standards.

Unless stated otherwise, all rates and prices entered in the Bills of Quantities shall be
deemed to include the following:

e Labour and all costs in connection with the execution and maintenance of the work.
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e The supply of materials, goods, storage and all costs in connection therewith including
wastage, shrinkage and delivery to Site.

¢ Plant, equipment and all costs in connection therewith.

e Sampling and testing materials and goods, testing workmanship, providing, storing,
packing and transporting samples to and from the place of testing.

e Fixing, erecting, installing or placing of materials and goods in position.

e Disposing of surplus and unsuitable materials and goods and excavated materials,
including stacking, storing, loading, transporting and unloading.

I. Bidders shall pay for the electricity cost during construction period of the work and will
include the cost in their quoted Price.

All Temporary Works:

e Construction and maintenance of temporary access roads within the Site and of any
roads required for access to any part of the Site for the purpose of carrying out the
Works, taking into account that the access roads under the Contractor’'s maintenance
control will also be used by the Employer and his staff’s vehicles.

e All general obligations, liabilities and risks involved in the execution of the Works set
forth or reasonably implied in the documents on which the Tender is based.

e Establishment charges, overheads and profits.
e Co-operating with other Contractors.

m. The prices for transportation included in any of the items in the Bills of Quantities are to
include for all labours and equipment required for unpacking, loading, conveying,
unloading, storing and multiple handling of all and every item to be transported.

n. The bidder shall enter rates and prices against all items of the Works described in the Bill of
Quantities. Where no rate or price is entered against an item by the bidder no payment will
be made and the cost shall be deemed to be covered by the rates for other items and
prices in the Bill of Quantities.

o. The design and construction of Intake, pumping station, GSR, OHT, major crossings and
Statutory approvals should be taken up on priority with all related design approval for timely
completion of the project.

p. For details of intake, pumphouse, desilting tank, underground/partially reservoir, elevated
service reservoir, instrumentation, automation and control, components of LIS,
bidder/contractor shall refer data sheets attached as Annexure 9 in section 6 of tender
document along with BOQ), specifications and drawings.

g. Road resurfacing should be taken up after completion & hydrotesting of pipeline with proper
compaction of the backfilled trench with 95% proctor density.
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r. For any road settlement occurred/observed till Defect Liability Period in project area
pipelines are laid, the Contractor shall be responsible for making the good the backfilling
and road restoration at his own expenses.

s. All rules and regulations of the labor department, contract labor Laws, provident fund and
employee state insurance and connected Laws, and all other Laws of the land are to be
complied with by the Bidder within the quoted rates.

t. The bidder is expected to inspect the Site to investigate the following items before quoting
their rates in the tender:

Nature and type of soil proposed for excavation and safety of excavation;

Availability of power for execution;

Availability of water for execution;

Means of disposal of storm water/bailing out water from the Site;

Means of disposal of water due to de-watering at the Site;

Nature and type of protection required for neighboring property to ensure full safety
during construction activities in progress; and

o Place for disposal of serviceable / unserviceable material obtained during construction
activities in progress.

o O O O O O

u. No land will be provided by the Employer to the Contractor for constructing any structure for
his labor, workman and supervisory camps, un-authorized hutments, canteen or teashops
at the Site or within the premises. The Contractor shall make his/her own arrangements for
the same.

v. Abbreviations used in Bill of Quantities and Rates have the meanings shown below.

m Metre / Meter
km Kilometre
Sg.m Square metre

m Square metre
Cu.m Cubic metre
m?3 Cubic metre

BOQ Bill of Quantities
MT Metric Tonne

RM Running Metre
No. Numbers

Cl Cast Iron

CM Cement Mortar
CcC Cement Concrete
Dia Diameter

Kg Kilogram

L.S Lump sum
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2.1

2.2

2.3

24

25

2.6

RCC Reinforced Cement Concrete
Wit Weight

SWG Standard Wire Gauge

SFRC Steel Fibre Reinforced Concrete
WBM Water Bound Macadam road

GENERAL
General Basis for Pricing are,

The Contractor shall be deemed to have read and examined the Tender Documents before
completing the Bill of Quantities and the Schedule of Rates. The Drawings, Specifications,
Schedules etc. are to be considered as explanatory of each other and no advantage shall
be taken of any omission in tender documents.

The Contractor shall be deemed to be fully conversant with and to have made full
allowance in his Tender for the site conditions, the nature and complexity of the work to be
undertaken, the other extensive development and construction work currently being or
which may be executed on and around the Site and all changes in the nature and condition
of the Site from that existing at the time of Tender.

General directions and descriptions of work and materials given in the Specification or
shown on the Drawings are not necessarily repeated in the Bill of Quantities and reference
is to be made to the Specification and the Drawings for this information.

The Bill of Quantities is an estimate of the quantities of work involved and is to be used as a
basis for pricing of the Tender and for valuation of the work executed, in conjunction with
instructions to bidders, terms and conditions of Contract, Employers requirement, general,
special and technical specifications and drawings.

Due to the nature of the work, all guantities shown in the Bill of Quantities are approximate
only and may be subject to variation. The quantities shown should not be considered as
limiting or extending the amount of work to be done and material to be supplied by the
Contractor. The Contractor shall ascertain the actual quantities of materials required before
placing orders.

The rates quoted in the schedule shall be the all-inclusive, for the work described and be
deemed to include for all the Contractor’s liabilities and obligations and all risks set forth or
implied in the document and all matters and things necessary for the proper construction, of
the Works including surveying, setting out, plant, labour, supervisor, materials, erection,
maintenance, insurance, profit, taxes and duties together with all general risks liabilities and
obligations set out or implied in the Contract. The Charge for any obligation of the
Contractor for which apparently no corresponding item is given in the Bills of Quantities
shall be deemed to be included in the Contract Rates and Prices entered against the billed
items.
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2.7

2.8

2.9

2.10

211

212

2.13

Quantities given in the annexed Bill of Quantities for the various items are approximate only
and are given to provide a common basis for tendering. The basis of payment will be the
actual quantities of work ordered and carried out, as measured by the Employer’s
Representative and valued at the rates or prices quoted in the Bills of Quantities where
applicable, and otherwise at such rates for prices as may be fixed within the terms of the
Contract. Variations in the quantities of work in the Schedule shall be executed as per
condition of contract.

Extra items of work shall not vitiate the Contract. The Contractor shall be bound to execute
extra items of work as directed by the Employer’s Representative.

The quantities given here are those upon which the tender cost of the work is based, but
they are subject to alterations, omissions, deductions or additions as provided for in the
Conditions of Contract and do not necessarily show the actual quantities of work to be
done. The unit rates are those governing payment for extras or deductions or omissions
according to the conditions of the Contract as per rate analysis to be carried out by
Contractor with supporting document to be submitted for approval of Employer’s
Representative.

It is to be expressly understood that the measured work is to be taken net (not withstanding
any system or practice to the contrary) according to the actual quantities wherein finished
according to the Drawings or as may be ordered from time to time by the Employer's
Representative and the cost calculated at the respective prices, without any additional
charges for any necessary or contingent works connected therewith. The rates quoted are
for works in situ and complete in every respect. Unless the Bill of Quantities specially
indicates to the Contrary, the constructional plant and temporary works will not be
measured.

Unless otherwise stated, all items are measured net and no allowance will be made for
wastage, working space, bulking or shrinkage, overlaps and the like.

The unit rate should be entered against each item in the Bill of Quantities and shall be
written in ink in figures and words. Any item left unpriced will be deemed to be included for
elsewhere in the Bill of Quantities, hence the rate for that item will be taken as NIL.

The rate column should be filled in figures and words legibly while the amount column
should be filled in figures legibly. If there is any discrepancy in Tendered rates/amount, it
shall be resolved in accordance with conditions of contracts.

General Work

3.1
3.1.1

Earthworks

The item of earthwork in excavation etc., is excluded in the execution of pipe laying,
jointing, testing, etc. and will be measured and paid separately as per relevant item for
excavation.
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3.1.2

3.1.3

3.1.4

3.2

3.3

3.4

3.5

3.6
3.6.1
3.6.2

3.6.3

3.6.4

The rates of works for excavation etc., shall include for all plant, equipment, materials and
labour required for excavation in any material and in any location and shall also include for
all temporary diversions, support and protection of any existing services and utilities,
temporary support and maintenance of the excavation, any additional excavation necessary
to provide working space, refilling trenches with materials as required by the Specification
or shown on the Drawings, compaction as per drawings and specifications.

All work in connection with excavation as specified shall be valued by measurement only of
such items as are set forth in the Bills of Quantities for excavation. All such measurements
shall be in cubic meters as shown in drawings and specifications. No payment shall be
made for excess excavation in respect of or the backfilling thereof.

Timbering and MS Shuttering for shoring and strutting for excavation is deemed to be
included in excavation item.

DEWATERING

No separate payment will be made for dewatering and cost for the same is deemed to be
included in the respective item quoted by bidder.

UTILITY SHIFTING AND REINSTATEMENT

No separate payment will be made for utility shifting.

TRAFFIC DIVERSION DURING CONSTRUCTION

No separate item is provided for traffic diversion during construction of pipelines on road. It
will be deemed to be considered in quoted price.

SITE CLEARANACE AFTER CONSTRUCTION

No separate item is provided for site clearance after construction . It will be deemed to be
considered in quoted price.

Concrete
The unit of measurement for concrete, where measured separately shall be in cubic meters.

Concrete bedding to pipe trenches, bed and surrounds to pipelines where measured
separately shall be measured in cubic meters for all depths as mentioned in bill of quantities
and as per drawing.

The quantity of concrete shall be computed on the basis of the dimensions shown on the
Drawings or as otherwise instructed as specified in bill of quantities. No deduction in the
guantity of concrete shall be made for holes each less than 0.15 cubic meters in volume or
chamfers and the like each less than 0.005 square meters in cross sectional area.

The rates for concrete shall include for all plant, materials and labour required to achieve
the finished concrete shown on the Drawings or as otherwise instructed in full compliance
with the Specification, including testing, concrete of any class, screeds that are not included
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3.6.5

a)

b)

3.7

for elsewhere, finishes, compaction and all other works necessary for the satisfactory
completion of the work.

Road Reinstatement Works

Reinstatement of road works has to be carried out as per specifications, contained in the
‘Specifications for Road and Bridge Works’ (Latest Revision) published by the Indian Road
Congress, on behalf of the Government of India, MORTH. Mode of measurements where
measured separately for bituminous road, CC roads and tiles road shall be as per
provisions contained in the relevant clauses of the specifications unless otherwise
specified. The rates where paid separately include all the elements of cost and hire charges
of all types of plants, machinery and equipment required to complete the work as
mentioned in accordance with bill of quantities, Drawings and Specifications. For purpose of
Granular course (Like GSB, WBM, WMM etc), width of road shall be considered as top
trench width plus 15cm on both sides of trench.

The Contractor shall be responsible to restore all working services to their original
conditions and all cost thereof shall be deemed to be included in the quoted rates.

Arrangements for Water and Electricity

The Contractor shall be responsible to make all the necessary arrangements for water and
electricity for carrying out the works (during execution of works) and the cost thereof shall
be deemed to be included in the quoted rates.

4. Bill of guantities

The items do not generally give a full description of the Construction Documents, Plant and
Materials to be supplied and the services to be performed under each item. The entered
rates and prices shall be deemed to include all items necessary for full compliance with all
provisions of the Contract. Payment Breakup shall be approved by Chief Engineer, Zone Shimla.

Items left blank are deemed to have been included in other items. The TOTAL for each
component of work and the TOTAL of the Grand Summary shall be deemed to be the total
price for executing the Works in complete accordance with the Contract, whether or not
each individual item has been priced.

The GST shall be governed by State and Central Government rules (as amended up to
date).
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Bill of Quantities
[Admeasurement Contract]

[The Bill of Quantities is enclosed separately and the bidder shall submit the same
separately as part of Price Bid and shall not be included in the Technical Bid]
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Section 5: Eligible Countries

This section contains the list of eligible countries.

Micronesia, Federated

1. AFG Afghanistan 35. FSM States of

2. ARM Armenia 36. MON Mongolia

3. AUS Australia 37. MYA Myanmar

4, AUT Austria 38. NAU Nauru

5. AZE Azerbaijan 39. NEP Nepal

6. BAN Bangladesh 40. NET The Netherlands
7. BEL Belgium 41. NIU Niue

8. BHU Bhutan 42. NZL New Zealand

9. BRU Brunei Darussalam 43. NOR Norway

10. | CAM Cambodia 44, PAK Pakistan

11. | CAN Canada 45, PAL Palau

12. | PRC China, People’s Republic of 46. PNG Papua New Guinea
13. | COO Cook Islands 47. PHI Philippines

14. | DEN Denmark 48. POR Portugal

15. | FJ Fiji 49. SAM Samoa

16. | FIN Finland 50. SIN Singapore

17. | FRA France 51. SOL Solomon Islands
18. | GEO Georgia 52. SPA Spain

19. | GER Germany 53. SRI Sri Lanka

20. | HKG Hong Kong, China 54, SWE Sweden

21. | IND India 55. SWiI Switzerland

22. | INO Indonesia 56. TAJ Tajikistan

23. IRE Ireland 57. TAP Taipei,China
24. | ITA Italy 58. THA Thailand

25. | JPN Japan 59. TIM Timor-Leste

26. | KAZ Kazakhstan 60. TON Tonga

27. | KIR Kiribati 61. TUR Turkey

28. KOR Korea, Republic of 62. TKM Turkmenistan
29. | KGz Kyrgyz Republic 63. TUV Tuvalu

30. | LAO Lao People’s Democratic Republic | 64. UKG United Kingdom
31. | LUX Luxembourg 65. USA United States
32. | MAL Malaysia 66. uzB Uzbekistan

33. | MLD Maldives 67. VAN Vanuatu

34. | RMI Marshall Islands 68. VIE Viet Nam
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Section 6: Employer’s Requirements
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1. Project Background and Requirements
1.1. Background to the Project

The Government of Himachal Pradesh in association with Asian Development Bank co-
financing the Himachal Pradesh Subtropical Horticulture, Irrigation and Value Addition
(HPSHIVA) to “Improve the irrigation infrastructure for farmers, increase the production of
sub-tropical horticulture crops by building climate and disaster resilience agricultural systems
and increase profitability and farm-gate prices for horticulture farmers through value chain
development strategy and cluster focused interventions in targeted horticulture commodities”.

This project aims to support 20000 households across 7 districts (Bilaspur, Hamirpur, Kangra,
Mandi, Solan, Sirmour and Una) with a focus on targeted horticulture commaodities including
but not limited to Guava, Sweet lime, Litchi, Plum, Lime, Pomegranate, Orange and Mango to
contribute towards generating additional livelihoods and increased income through the project
interventions.

The Government of Himachal Pradesh has appointed Department of Horticulture (DOH) as
the Executing Agency (EA) for the project. The project will be implemented by jointly by Jal
Shakti Vibhag (JSV) formerly known as, Department of Irrigation and Public Health (DIPH)
and Department of Horticulture (DoH).

Structure of the project
The project is divided into 7 districts and districts i.e. Bilaspur, Hamirpur, Kangra, Mandi,
Solan, Sirmour and Una. The districts are divided into blocks which gets further divided into
clusters. The Package wise tendering is being done by Jal Shakti Vibhag (JSV). This tender is
for selection of contractor for Package 2, Nahan and Paonta Sahib block Block, sirmour
District (CWJ/IRG/SMR-01).

Package 2 - Nahan and Paonta Sahib block Block, Bilaspur District

S. District Block Cluster Source of Name of Irrigation
No. Name Name Name Irrigation Scheme
1 Dungi Sher Jalal Khadd LIS from Jalal Khadd
2 Bajari (1&2) | Ruhn Khadd | LIS Jungla Bhood
3 Rama Doghat Khad | LIS from Doghat Khad
Check dam/LIS on
4 Bhogpur Ruhn Khadd Ruhn Khadd
Sirmour Nahan . Check dam/LIS on
5 Simbalwala Ruhn Khadd Ruhn Khadd
6 Kherichandn | jatal Khadd | LIS on Jalal Khadd
7 xnerichandan | jajal khadd | LIS on Jalal Khadd
8 Judag Judag Nallah | LIS from Judag Nallah
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S. District
No. Name

Block
Name

Cluster
Name

Source of
Irrigation

10

Goant

Existing
DAM Goant

Name of Irrigation
Scheme

LIS from Goant Dam

Budriyon

TW 2

LIS from TW

Paonta
Sahib

Fatehpur

Percollation
well , Edge
of Bata river

LIS Fatehpur

Killour

Tons River

LIS Killour

Upper
Bhuddi

TW 3

LIS from TW

Khara

khara Nallah

LIS Khara Nallah

Puruwala

TW 4

LIS from TW

Gyayaniwala

TW 5

LIS from TW

2.1.

2.2.

Project Area

Location and Connectivity

The Nahan & Paonta Sahib block, lies in district Sirmour of Himachal Pradesh State. Sirmour
is the southernmost district of Himachal Pradesh having 2,825 sq km geographical area. The
district has hilly and mountainous topography with intermontane valleys, prominent being the
Paonta valley. The district, has its headquarter at Nahan and lies between North latitude 30°
22' 30" to 31° 01' 20" and East longitude 77° 01' 12" to 77° 49' 40" and is covered by Survey
of India degree-sheets 53F and 53E. The district is bounded by Shimla district towards north
& Solan district towards northwest. District has inter-state boundary in the west and south with
State of Haryana and with Uttrakhand to the east. The district is located in Outer Himalaya
Zone.

The district is well connected by road network with national high way number 72 passes
through the district. It is 90 Km from Chandigarh & form Dehradun, 135 Km form Shimla and
65 Km form Ambala.

Climate and Rainfall

The climate of the district is sub-tropical to temperate depending upon the elevation. Four
major seasons that is the winter season extends from Nov to February; summer season from
March to June followed by the monsoon period extending from July to September end.
Maximum precipitation in the form of rain occurs during July to September. Annual normal
rainfall in the district is about 1626 mm, out of which 90% occurs during monsoon season. In
the non-monsoon season precipitation as snowfall also occurs in the higher reaches above
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1500 m amsl, the peaks of Choor dhar remains covered by snow. During winter period rainfall
also occurs in lower hills and valleys parts. Mean maximum and minimum temperature of
30°C and -0°C respectively.

3. Existing Irrigation Scheme

There are no existing schemes in Nahan block. There are two existing schemes in Paonta
Sahib block- LIS Fatehpur and LIS Killour.
3.1. LIS Fatehpur

The source of water for this scheme is Bata River. it is used for supplying water to agriculture
purpose. The existing system has two Percolation well and water is pumped from well to
Sump tank using 2 nos. 25 Hp pump.

3.2. LIS Killour

The source of water for this scheme is Tons River. The water from the river is directly pumped
from Intake to the suction pipes of the centrifugal pumps at the existing Pump house by 2
Nos. Submersible Pumps of 5.0 Hp capacity through 150mm dia Gl pipes. From the
Pumphouse water is pumped to existing distribution chamber by HSC centrifugal pumps of
50.0Hp capacity ( IW+1S). The existing distribution chamber is available at a distance of 635
m from pumphouse. The distribution chamber is of 2.5mx 3.0m in size. From the distribution
chamber the water is distributed to the irrigation lands.

4. Scope of Work

The Scope of Work for proposed, check dam, intake well, percolation well, raw water
pumphouse, desilting tank, sump, clear water pumphouse, rising main, gravity main, main
delivery tank, cluster tank under this contract includes but is not limited to the following in
relation to the construction, of the Works,

»  Carrying out topographic survey and geotechnical investigation works for the proposed
components under the scheme such as check dam, intake, sump, pumphouse, pipeline,
tank etc. The list of components to be executed under this package is specified in this
document.

* Validate/Prepare hydraulic, structural designs and engineering drawings
(construction/working drawings) of all components like Intake, check dam, rising/gravity
main, MDT, MBR etc as per the requirements and specifications specified in Section 6
and its annexures. Approval of the detailed designs/drawings by Engineer.

* Approval of the structural designs and drawings from proof checking agency IIT’s / NIT/
any other reputed government organization as directed by Engineer
(The proof checking agency charges shall be paid by Contractor)

*  Setting out of the works

+  Site Clearing, Excavation, Levelling, Grading and Backfilling Activities

» All preparatory work including clearing and levelling of site, site grading, formation of
finished ground level (FGL), provision of internal roads etc., excavation, dewatering as
required and disposal of all surplus earth to a suitable location as directed by Engineer

»  Construction of check dam, intake well, percolation well, infiltration well, pump house,
main delivery tank as per approved drawings, BOQ and specifications. The BOQ and
specifications are given in this section of the document.

*  Excavation, Laying, Jointing, testing and commissioning of rising main, gravity mains.

+  Construction of anchor blocks and thrust blocks, pipe support for stream/nalla crossings,
pipe encasement for road crossing

* Road cutting and restoration works after completion of pipeline crossing works
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4.1.

Construction of valve chambers and ancillary works

Placing of order of electro mechanical equipment’'s such as pumps, motor, valves,
specials etc to manufacturers, testing at place of manufacture, inspection by
Client/Consultant, supply after painting, packing, transport, delivery, storage
Procurement, installation, testing, commissioning of pumps, pumping machinery, valves,
cranes etc

The capacities of pumping machinery are indicative only and may vary depending upon
the actual requirement. The bidder shall be bound to validate the capacity of pumping
machinery, if required, as per project actual requirement, subject to approval from
competent authority.

Procurement, installation, testing commissioning of transformer, panels, etc.

Supply and Installation testing, commission of Instrumentation Control & Automation
(ICA) system along with gateway devices for data communication including necessary
coordination for remote monitoring.

Coordination with Centralized monitoring system implementing contractor.

Construction of all Civil Structures and Building Works

Construction of approach road and internal roads

Construction of compound wall, gate

Preparation and Submission of As-Built drawings for all Civil, Mechanical, Electrical,
Instrumentation, Control & Automation Works

Providing Training Services to Employer’s Personnel

The Scope of Services shall include all technical, managerial, administrative, commercial,
environmental, and social interventions as required in accordance with acceptable, prudent
construction and management practices. The Scope of Services mentioned above is only
indicative and the contractor is required to undertake his own detailed investigation of the
Project Facilities to determine the complete Scope of services for successful commission of
the schemes.

The components of the each LIS schemes to be designed, constructed and commissioned
under this package with scope of work described above are as below. The details of the
various components under each LIS are tabulated and attached as Annexure 10. The
guantities of various components indicated in subsequent paras for individual components
are tentative and may vary during execution of project.

LIS Dungi Sher

Flow diagram of the scheme is as follows:

Jalal Khad
Proposed
Check Dam—.
g 80 @ Gl Pipe _Eg] 80 @ Gl Pipe
Intake Rising Main
: Desiltin
Submersible = Tank 9  Collection  Pump House MT
2 Nos. Pump Tank 2 Nos. 2 0Lacltr
" 3 HSC Centnfugal Pumps RL :9040m
Q=12.741 m/hr % :
H=240m Q=12.741 mfhr
H=1440m
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Following components are to be executed,

Submersible pumps as per BOQ and specifications.
Collection sump circular in shape 2.1m Dia and 4m depth as per BOQ and drawing
Pump House of size per BOQ, specification and drawing
Centrifugal pump as per BOQ and specification

Diameter wise details of pipe network up to cluster tanks is as below:

Dia. Length
(mm) (m) Material
80 705 Gl
¢ Instrumentation Control and Automation (ICA) System as per BOQ and
specifications
4.2. LISBajaril&?2
Flow diagram of the scheme is as follows:
Pump House
2 Nos. ® _
HSC Centrifugal Pumps & | & ggfa;a&-1
Q=12.25 m3hr S1Z R 1880
Ruhn Khad Elom Oto RLi480m
2-)
Proposed ! 8|
Check Dam -
I 80 @ Gl Pipe 4_@:'@ .
OC _@ .
s Intake e
Desilt .
Submersible / Tes:( M9 Collection olc
2 Nos Pump an Tank ' f=3
- 4 2 Nos. o=
Q=18.41 m*/hr HSC Centrifugal Pumps G2
H=250m Q=6.16 m*hr |
H=33.0m = s
MT Bajari-2
1.0 Lac Ltr
RL: 462.0m

Following components are to be executed:

o Submersible pumps as per BOQ and specifications

e Collection sump circular in shape 2.5 m Dia and 4m depth as per BOQ and drawing
¢ Pump House of size as per BOQ, specification and drawing

e Centrifugal pumps as per BOQ and specifications

o Diameter wise details of pipe network up to cluster tanks is as below

Dia. Length
(mm) (m) Material
80 790 Gl

Instrumentation Control and Automation (ICA) System as per BOQ and

specifications

LIS Rama

Flow diagram of the scheme is as follows:
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Doghat Khad

Proposed

Check Dam
g 80 @ Gl Pipe

ﬁ Intake
Submersible

2 Nos. Pump
Q=9.049 m*nr
H=23.0m

Desilting  cojiection
Tank Tank

_@ 80 @ Gl Pipe
Rising Main

Pump House MT
2 Nos. 1.5 Lac Ltr
HSC Centrifugal Pumps RL:908.0m
Q=9.049 m*hr

H=258.0 m

Following components are to be executed,

o Submersible pump as per BOQ and specifications.
e Collection sump is circular in shape 2.3m Dia and 4m depth as per BOQ and drawing
e Pump House of size as per BOQ, specification and drawing

e Centrifugal pumps as per BOQ and specifications
e Diameter wise details of pipe network is as below:

Dia. Length
(mm) (m) Material
80 2195 Gl

¢ Instrumentation Control and Automation (ICA) System as per BOQ and

specifications

4.4. LIS Jungle Bhood- Simbhalwala & Bhogpur

Flow diagram of the scheme is as follows:

MDT
2.0 Lac Ltr
RL :537.0m
Q
< a
Ruhn Khad g B
o Yo
Existing 5 2
Check Dam 4 S
T 55661 pipe =
2 a2
Intake : = o
) Desiting  cojlection  Pump House 04 1o
Submersible Tank [} Q
2 Nos. Pump Tank 2 Nos. _ = i
i 3 HSC Centrifugal Pumps & @
Q=24.32 m%hr Q=24.32 m%h
H=30.0m 101 '

H=101.0m

MT Simbalwala MT Bhogpur
2.0 Lac Lir 2.0 Lac Ltr
RL:4490m RL :450.0m

Following components are to be executed,

e Submersible pump as per BOQ and specifications
e Collection sump circular in shape 2.8 m Dia and 4m depth as per BOQ and drawing

e Pump House of size as per BOQ, specification and drawing
e Centrifugal pumps as per BOQ and specifications
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The capacity of the proposed MDT is given below:

Capacity
(Lac Lit.) Nos
2.0 1

Diameter wise details of pipe network up to cluster tanks is as below

Dia. Length

(mm) (m) Material
80 2595 Gl
100 1140 Gl

Main Tank requirement is as below:

Capacity
Cluster Name (Lac Lit.) Nos
Bhogpur Simbalwal 2.0 1

Instrumentation Control and Automation (ICA) System as per BOQ and
specifications

4.5. LIS Khairi chandan-1 & 2
Flow diagram of the scheme is as below:

Pump House
2Nos. MT
atarsmimy T ot
Jalal Khadd H=92.0 m RL-H00m
|
Proposed )
Check Dam i[O} _208 51 I
gt 80 @ Gl Pipe o
ﬁ = _Eg 150 @ Gl Pipg
Intake e < @
; Desilting Collecti o
Submersible Tank Tgnk an i MDT ole
2 Nos. Pun’;p 2Nos. 30Llaclr 2f@
Q=37.13 m/hr HSC Centrifugal Pumps RL:9920m <| T
H=32.0m Q=18.17 mlhr ?

H=274.0m

MT
3.0 Lac Ltr
RL:9120m

Following components are to be executed

e Submersible pump as per BOQ and specifications
e Collection sump circular in shape 3.5 m Dia and 4m depth as per BOQ and drawing

e Pump House of size as per BOQ, specification and drawing
e Centrifugal pumps as per BOQ and specifications
e The capacity of the MDT is given below:

Capacity
(Lac Lit.) Nos
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Capacity
(Lac Lit.) Nos
2.0 1

o Diameter wise details of pipe network up to cluster tanks is as below,

Dia. Length

(mm) (m) Material
80 3015 Gl
100 2425 Gl

¢ Instrumentation Control and Automation (ICA) System as per BOQ and

specifications

4.6. LIS Jugad

Flow diagram of the scheme is as below:

Judag Nallah

Proposed

Check Dam
g 80 @ GI Pipe

Tank
2 Nos. Pump Tank
Q=16.60 m*hr
H=26.0m

Intake — :
Submersible -4 Desitting Collection

Pump House

2 Nos.

HSC Centrifugal Pumps
Q=16.60 m*/hr
H=1250m

MT
3.0 Lac Ltr
RL:6840m

Following components are to be executed

e Submersible pumps as per BOQ and specifications

e Collection sump circular in shape 2.3m Dia and 4m depth as per BOQ and drawing
¢ Pump House of size as per BOQ, specification and drawing

¢ Centrifugal pumps as per BOQ and specifications

o Diameter wise details of pipe network up to cluster tanks is as below:

Dia. Length
(mm) (m) Material

80 960 Gl

specifications

4.7. LIS Goant

Flow diagram of the scheme is as below:

Instrumentation Control and Automation (ICA) System as per BOQ and
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Existing
CreckDam™ g 55 irpe ( ) _g: 80 @ Gl Pipe
e Desiing  Colection ~ Pump Howse T
g'-:;'agbh Tark Tark 2 Nos. 20 Laclir
P HSC Centrifugal Purps RL : 10800 m
Q=10.52 erivhe Q=1052m'hr
HERAm H=1450m
Following components are to be executed :
e Submersible pumps as per BOQ and specifications
e Collection sump circular in shape 1.9 m Dia and 4m depth as per BOQ and drawing
e Pump House of size as per BOQ, specification and drawing
e Centrifugal pumps as per BOQ and specifications
o Diameter wise details of pipe network up to cluster tanks is as below::
Dia. Length
(mm) (m) Material
80 365 Gl
¢ Instrumentation Control and Automation (ICA) System as per BOQ and
specifications
4.8. LIS BUDRIYON

Flow diagram of the scheme is as below:

e =

H=197.0 m

[/(' "\ 800 Gl Pipe ( ) _@ 80 @ GI Pipe
TW) } %
N4
%Nbos. - Collection Pump House

ubmersibie Tank 2 Nos.
Plin‘ps 3 HSC Centrifugal Pumps
Q=21.18 m’/hr Q2118 mIhr
H=22.0m :

MT

1 Tank of 1.5 Lac Lir &
1 Tank of 2 Lac Ltr
RL: 4300 m

Following components are to be executed:

o Submersible pumps as per BOQ and specifications.
e Collection sump circular in shape 2.6m Dia and 4m depth as per BOQ and drawing
e Pump House of size as per BOQ, specification and drawing
e Centrifugal pumps as per BOQ and specifications
o Diameter wise details of pipe network up to cluster tanks is as below::

Dia. Length
(mm) (m) Material
80 3186 Gl

specifications

Instrumentation Control and Automation (ICA) System as per BOQ and
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4.9. LIS Fatehpur from TW

Flow diagram of scheme is as below:

80@GIPipe< ) 80 @ Gl Pipe
T™W Aol

2 Nos. Collection ~ Pump House MT Fatehpur
Submersible Tank 2 Nos. 1.5 Lac Ltr
Plimps 4 HSC Centrifugal Pumps RL:405.0m
Q=8.7 m’hr Q=8.7 m¥hr S
H=21.0m H=21.0 m

Following components are to be executed:

e Submersible pumps as per BOQ and specifications.

e Centrifugal pumps as per BOQ and specifications

e Collection sump circular in shape 1.7m Dia and 4m depth as per BOQ and drawings
o Pump House of size as per BOQ, specification and drawing

e Diameter wise details of pipe network up to cluster tanks is as below:

Dia. Length
(mm) (m) Material

80 20 Gl
¢ Instrumentation Control and Automation (ICA) System as per BOQ and specifications

4.10. LIS Killour

Flow diagram of the scheme is as below:

Tons River
Intake
100 @ Gl Pipe —®— | 100@ Gl Pipe
) };5 Desilting  cgligction Pump House MT Killour
gﬁ;geg;ﬂe Tank Tank 2 Nos. 2 Tanks of 2.5 Lac Ltr
Nos. rump HSC Centrifugal Pumps RL:527.63m

Q=28.78 m°/hr Q=28.78 m*hr

H=20.0 m H=98 0 m

Following components are to be executed:

e Submersible pumps as per BOQ and specifications.

o Centrifugal pumps as per BOQ and specfications

e Desilting Tank of size 5.0 Lx 2.5 Wx 3.0 D as per BOQ and drawing

e Collection sump circular in shape 3.1m Dia and 4m depth as per BOQ and drawing
o Pump House of size as per BOQ, specification and drawing

o Diameter wise details of pipe network is as below:
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Dia. Length
(mm) (m) Material
80 1629

4.11. LIS Upper Bhuddi from TW3

Flow diagram of the scheme is as below:

Instrumentation Control and Automation (ICA) System as per BOQ and specifications

1008 GIPpe [ 100 0 GI Pipe
> > |—®—||
2 Nos. Mn Pump House MT Upper Bhuddi
Submersible Tank 2 Nos. 1 Tank of 2.5 Lac Ltr &
L HSC Centrifugal Pumps ~ 1Tank of 2.0 Lac Ltr
' H=55.0 m

Following components are to be executed ,

e Submersible pumps as per BOQ and specifications.
o Centrifugal pumps as per BOQ and specifications
e Collection sump circular in shape 3.1m Dia and 4m depth as per BOQ and drawing

¢ Pump House of size as per BOQ, specification and drawing

o Diameter wise details of pipe network up to cluster tanks are is as below

Dia. Length
(mm) (m) Material
80 846 Gl

¢ Instrumentation Control and Automation (ICA) System as per BOQ and specifications

4.12. LIS Khara

Flow diagram of the scheme is as below

Khara Nallah

Check Dam —. o

O

80 @ Gl Pipe

80 @ Gl Pipe

HSC Centrifugal Pumps

Intake R
Desiltin ;
Siberaiibie / iy g Collection ;UN“;l; House
2 Nos. Pump Tank :
Q=11.78 mhr - 3
H=22.0 m Q=11.78 m“/hr

H=80.0 m

MT Khara
2.0 Lac Ltr
RL:503.42 m

Following components are to be executed:

e Submersible pumps as per BOQ and Specifications.
o Centrifugal pumps as per BOQ and specifications

e Desilting Tank of size 2.7 Lx 1.35 Wx 3.8 D as per BOQ and drawing
o Collection sump circular in shape 2.0m Dia and 4m depth as per BOQ and drawing

o Pump House of size as per BOQ, specification and drawing
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¢ Diameter wise details of pipe network up to cluster tanks is as below,

Dia. Length
(mm) (m) Material
80 784 Gl

¢ Instrumentation Control and Automation (ICA) System as per BOQ and specifications

4.13. LIS Puruwala from Tube well 4

Flow diagram of the scheme is as below:

100 @ Gl Pipe 100 @ Gl Pipe
™ — =gl —

2 Nos. Collection Pump House
Submersible Tank ; 2 Nos. MT Puruwala
Pumps 2 3.0 Lac Ltr
Q=16.75 m%hr HSC Centrifugal Pumps RL:390.74 m
H=20.0m Q=16.75 m/hr

) H=21.0m

Following components are to be executed:

e Submersible pumps as per BOQ and specifications.

o Centrifugal pumps as per BOQ and Specifications

e Collection sump circular in shape 2.4m Dia and 4m depth as per BOQ and drawing
¢ Pump House of size as per BOQ, specification and drawing

o Diameter wise details of pipe network up to cluster tanks as per Table below

Dia. Length
(mm) (m) Material
100 20 Gl

¢ Instrumentation Control and Automation (ICA) System as per BOQ and specifications

4.14. LIS Gyayaniwala -:TW 5-

Flow diagram of the scheme is as below:

= 80 @ Gl Pipe //_\ —®— | 802 GlPipe
N o —o- ]
2Nos. Collection Pump House MT Gyayaniwala
Submersible Tank 2 Nos. 2.5 Lac Ltr
F’Emps 3 HSC Centrifugal Pumps RIL -493.70m
Q=14.30 m~/hr Q_14 30 af’h ’ ’
H=21.0m Pronill
H=25.0m

Following components are to be executed:

e Submersible pumps as per BOQ and specifications.

o Centrifugal pumps as per BOQ and specifications

e Collection sump circular in shape 2.2m Dia and 4m depth as per BOQ and drawing
e Pump House of size as per BOQ, specification and drawing

o Diameter wise details of pipe network up to cluster tanks is as per Table below:
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Dia. Length
(mm) (m) Material

80 20 Gl
¢ Instrumentation Control and Automation (ICA) System as per BOQ and specifications

5. Milestone and Key Time Periods Table

S. . . Completion

No. Sectional Milestone Time (days) Event of start
General

1 Mobilisation, Topographic survey, 45 Contract signing

Geotechnical investigation, preparation of
structural drawings based on GA and sizing of
various components

2 Construction of all components as specified in| 500 Approval of
the scope of work design and
drawings
3 Testing, commission, Preparation of as built | 548 Completion of
drawings construction

6. Survey and Geotechnical Data
The data available with the Employer used in formulation of the bid elements shall be used

by bidder only as guideline. The data on topographical survey is attached in Tender
Drawings. This geotechnical investigation report at proposed location of intake, pumphouse
and MDT site will be shared with bidders prior to bid submission for information. Any use of
this report or information contained therein shall be solely at the Contractor’s own risk. The
bidder shall make his own interpretation of this data. The Employer accepts no responsibility
whatsoever for, nor guarantee, the accuracy, applicability, or completeness of the Report or
information contained therein.

Bidder may carry out the topographical survey, geotechnical investigation and all other details
necessary for proper formulation of his price proposal before submission of bid.

After award of contract, Contractor shall carry out independently fresh survey, geotechnical
investigation and all other details necessary for proper planning and detailed design and
preparation detailed construction drawings. The Contractor will be required to provide full
details of the survey and geotechnical investigations for proposed site for approval of the
Employer.

7. Clearances Required for Irrigation System
Following is the list of clearances (not limited to) required during implementation of the

subproject:

a) State Public Works Department (PWD): for road cutting for Laying & Jointing of
pipelines

b) State Telecom Department.: for shifting of telephone posts or shifting of
underground telephone cables, if any.

c) State Water Resource Department (WRD)- For construction of intake in the
river/khad, check dam in stream/khad, lifting the required quantum of water from
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river/khad.

The contractor shall obtain the above required clearances and any other clearances
required for execution of project in consultation with Employer.

General Design and Drawing Requirements

a)

b)

Designs and Drawings to be submitted by Contractor after award of contract_
General

The drawings that will be prepared and issued for this Contract shall be to a scale which
is suitable for the representation of those details illustrated.

The term Drawing shall be deemed to include all drawings, schedules, lists, software
documentation, descriptive text and calculations necessary for the design, construction, of
the Works and referred to in this clause.

Drawings and all other submittals required by this contract shall be submitted in editable
electronic softcopy format on CD(s) or DVD(s) as well as in hardcopy paper format.

The softcopy format for various items shall be as follows:

*  Drawings: AutoCAD

+  Text Documents: Microsoft Word

* All programmes and schedules related to the project: Microsoft Project

* Spreadsheets, calculations, tables, technical schedules, prices schedules, and
other numerical data: Microsoft Excel

+ Databases: Microsoft Access

*  All other required information not included in the above: Adobe Portable Document

Format (PDF)

The hardcopy format/sizes for various items shall be as follows:

« Drawings: Standard Al size paper. The scale for each drawing shall be selected
such that the information is presented without any clutter or ambiguity and is clearly
and easily legible without the use of magnifying aids other than a reader’s normal
eye- glasses. Details drawings of critical areas to be prepared at suitable scale, as
may be necessary for better clarification and execution.

* All other information: Standard A4 or A3 paper size, except for any pre-printed
standard information such as brochures or catalogue information, which may
be submitted in the original size and format as required by the client.

Drawing Format and Numbering

All drawings shall be prepared using an identical title block format. This shall be
approved by the Employer’s Representative and shall identify the project, drawing title,
the Employer, the Contractor, Sub-contractor, if applicable, and the Employer’s
Representative.

A formalised drawing numbering system shall be adopted with digits of each number,
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d)

referencing location, revision, drawing type and size. The numbering format and
allocation of drawing number blocks shall be approved by the Employer’s
Representative.

The Contractor shall provide a sequential numbering system for all Construction

Documents. The drawing number shall not be repeated or duplicated.

All drawings shall be submitted to a formalised checking procedure prior to submission.
Drawings not so checked will not be approved.

Pre-contract Drawings

The Pre-contract Drawings are those issued to Bidders either with the Bidding
Documents for the purpose of illustrating and clarifying the Works described in the
Employer's Requirements or later during the bidding period as part of an Addendum to
the Contract Documents.

Such drawings shall be deemed to have been issued for the guidance of Bidders and
shall, for the purpose of executing the Works, be superseded by the Construction
Documents.

Details of drawings and calculations to be submitted by the contractor for
approval (after award of contract)

Drawings / Calculations for approval shall be submitted by the selected Contractor after
award of the contract in two Phases.

First Phase - Preliminary Drawings / Designs (Basic Engineering Package/BEP) Second
Phase - Detailed Engineering Design phase

The first phase shall be the Preliminary Drawings / Designs. Drawings / Designs
submitted during this phase shall be of sufficient detail for the Employer and Employer’s
representative to understand in outline the Contractor's proposals for the design and
construction of the Works. The lists provided below shall not be considered
comprehensive. The bidder shall be responsible for including any and all drawings and
information for any and all works that may be necessary for full and complete definition or
clarification of the design, regardless of whether or not such drawings, information, or
works are explicitly included in the lists below or elsewhere in these bid documents.

The Preliminary Drawings / Designs for lift irrigation scheme shall inter alia comprise:

¢ Detailed Description of the proposed components.

¢ Detailed schematic diagram indicating entire project features and capacities

¢ Geo technical investigations at locations for proposed structures

¢ General layout drawing for all construction activities indicating existing infrastructure,

e proposed buildings, piping alignment, valves, flow meters etc.

¢ Pipeline alignment feasibility study report for proposed pumping/gravity mains

o Electrical provision feasibility study report

¢ Detailed Hydraulic Profile of pumping mains and gravity system

e Detailed equipment list/ Sizing with electrical loads for pumping stations & any other
facilities

e Electrical Single line diagram of Power Distribution Scheme

The second phase shall be the Detailed Engineering Design phase and shall comprise the
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submission of the General Arrangement of proposed structures, Detailed Final
Hydraulic design of pumping main and distribution mains, Location of pumphouses, ,
Mechanical/ Electrical/ Instrumentation Control & Automation (ICA) / Structural/ Civil
Construction Drawings and structural calculations. These shall be submitted after the
approval of the Preliminary Drawings. The lists provided below shall not be considered
comprehensive. The bidder shall be responsible for including any and all drawings and
information for any and all works that may be necessary for full and complete definition or
clarification of the design, regardless of whether or not such drawings, information, or
works are explicitly included in the lists below or elsewhere in these bid documents.

The Construction Documents shall be used for the construction of the Works and shall
inter alia comprise:

Civil
Site layouts for Desilting tank Sump,pumphouse, GSR,OHT, providing information on
levels and detailing the location of:
General arrangements and main sections of all proposed structures with available land
boundaries;
Location of Desilting tank, sump, Pumphouses, elevations and main sections of all
structures and buildings;
Over Head Tank (OHT) location with working space and piping layout.
Transformer enclosures
Access Roadways;
Buried pipelines;
Cable routes for direct in ground and ducted systems;

Detail GFC drawings of:

Check dam

Desilting tank

Pumphouse with local ICA system,

GSR, Over Head Tank with foundation details;

Valve chambers, Flow meter chambers

Cable and pipework chambers;

Buried pipework within headworks;

Rising main & distribution system Pipework connections;
Reinforcement drawings;

Bar bending schedules.

Calculations for:
Detailed Structural Design calculation of all the units/ Structures,

Hydraulic

Hydraulic drawing indicating ground level, length of pipeline, alignment of pipeline,
diameter of pipeline with MoC, velocity, flow direction etc...

Rising main drawing indicating level of pump, diameter, length, velocity, MoC, location
of valves & instruments, L.S drawing with hydraulic gradient line, Pipeline alignment
within OHT campus & outside the campus,

Detailed Equipment List
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e Major Equipment /Instrument Specifications (with supporting Brochures).

e Major Piping Schedule to include size, material, coating, lining, gauges/thickness, and
pressure rating

¢ Major Valve Schedule to include size, type, material, pressure rating, operator/actuator
type, and whether Open/Close or Modulating

e Detailed Electrical Power Consumption Calculations for pumping station

Mechanical

Drawings:

Outline dimensional drawing & Cross section Drawing (with Material of construction) for the
following items for rising main, pumphouse, GSR, overhead tank but not limited to:

1)

Raw water Pump set-submersible; bore well pump, hsc

2)

Sluice valve — motorised

3)

Sluice valve — manually operated

4)

Non-Return valves

5)

Butterfly valve, air valve

6)

Dismantling joints, expansion bellow, flow meter

7

H.O.T & E.O.T Cranes

Graphs for all major pumps (including but not limited to Raw and clear
water Pumps,):

Pump Performance Curves: Q vs H, speed, P, Efficiency, and NPSH
Iso-efficiency curves of the pump model proposed

The details shall contain make and model of energy efficient pumping
machinery along with pump characteristic curves indicating there on BHP
required for head at duty point, +10% and -15% range of total head for

Motor Curve

(i)

Starting Current vs time

(ii)

Characteristics

Electrical Drawings:

(1)
(2)
(3)

Single Line Diagram of Complete Electrical System for Pumping Station(s), and other
facilities.

Electrical Substation Layout showing HT Two/ Four Pole structure associated
switchgears, Transformer, fence and gate etc.

11kV Switchgears/ RMU (Where applicable)

(@)
(b)

(c)
(d)

Dimensional Drawing showing overall dimensions, plan, elevation and cable
entry detalils.

Complete assembly” drawings of the Switchgear showing plan, elevation
and typical sectional views, details of busbars and location of cable end boxes
and control cable terminal blocks for external wiring connections, etc.
Foundation plan showing the location of channel sills, anchor bolts and
anchors, floor plans and openings.

Schematic power and control wiring diagrams along with control &
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(4)

()

(6)

()

interlock details, complete bill of materials indicating make, type, rating, setting
etc of Circuit breakers, relays, contactors, current transformers, potential
transformers, instruments, meters, annunciations etc .

Diesel Generator Set/(s) (Where applicable)

(@)

(b)

(c)

GA Drawing showing overall dimensions ,plan, elevation, sectional views,
mounting arrangement, layout, make, type ,rating etc of diesel engine, Alternator,
Control panel, battery, battery charger etc.

Single Line & Schematic diagrams showing details of Power & Control, Change
over, AMF details, Synchronising details, interlocks, protections annunciations,
battery, battery charger etc with make, type, rating, setting etc of
various equipment, components etc.

Foundation plan showing the location of channel sills, foundation, anchor bolts
and anchors, floor plans and openings.

(d) Exhaust system with piping layout

(e) Day oil tank sizing with mounting arrangement details

() Fuel bulk storage tank sizing with mounting arrangement details

(g) Fuel supply system with pipe arrangement.

11kV / 433 kV Transformer/(s)

(@) General arrangement drawing of the transformer, showing plan, front
elevation and side elevation complete with all accessories and fittings, detailed
dimensions, net weights, quantity of oil, clearances between HV terminals,
between LV terminals, between HV and LV terminals, between HV & LV
terminals and ground etc.

(b) Rating, diagram and terminal marking, complete with polarity and vector group.

(c) Control wiring diagram for marshalling box.

(d) Foundation drawing with position of foundation bolts and depth.

L.T Switchboards- Power & Motor Control Centers, Lighting & Power Distribution

Boards etc..

(a) Dimensional Drawing showing overall dimensions, plan, elevation and cable entry

(b)

(c)
(d)

(€)

details.

Complete assembly drawings of the switchboard/ distribution board/ MCC
showing plan, elevation and typical sectional views, details of busbars and
location of power & control cable terminal blocks for external wiring connections,
etc.

Foundation plan showing the location of channel sills, anchor bolts and anchors,
floor plans and openings.

Schematic power and control wiring diagrams along with control & interlock
details, complete bill of materials indicating make, type, rating, setting etc of
Circuit breakers, relays, contactors, current transformers, potential transformers,
instruments, meters, annunciations etc .

Feeder Operation and Interlock logic.

L.T Capacitor bank with Automatic Power Factor Correction Relay

@)
(b)

(©)

Fully dimensioned general arrangement drawings of capacitor and capacitor
control panel with elevation, side view, sectional view and foundation details.
Justification for number of steps for switching.

Complete schematic and wiring diagrams for capacitor control panel.
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(8) Variable Frequency Drives

(&) Dimensional details with mounting arrangement.

(b) Schematic power and control wiring diagrams along with control &
interlock details, complete bill of materials indicating make, type, rating, setting
etc of Circuit breakers, relays, contactors, current transformers, potential
transformers, instruments, meters, annunciations etc .

(c) Specific details of converter, inverter and harmonic control units.

(9) Battery and Battery Charger with D.C. Distribution board

(a) Dimensioned general arrangement drawings

(b) Fully dimensioned general arrangement drawings of battery and battery
charger with elevation, side view, sectional view and foundation details

(c) Complete schematic and wiring diagrams

(10) Cabling System
(a) Make and type of HT& LT Power and Control Cables.
(b) Details of Installation of Cables in Trenches, on cable trays, directly buried
etc at all locations inside the plant.
(c) Cable routing plan and section inside the plant.
(d) 11kV Cable termination and mounting Kit Layout drawing.

(11) Lighting system

(a) Make, type, rating etc of various fixtures, receptacles, switches etc in various
premises.

(b) Make, type, rating etc of various fixtures, lighting poles etc for street lighting
and flood lighting.

(c) Detailed Room wise Lighting Layout with Type of fixture details and
Circuit diagram showing phase wise load distribution and interconnection
between switches, fixtures, Lighting panel, receptacles etc.

(d) Internal road Lighting and Area lighting layout with location of poles, details
of fixtures and mounting.

(e) Street Light pole details with Foundation details.

(12) Earthing System
(a) Details such as material, sizes, etc. of the earth conductor and electrode
pits.
(b) Earthing layout drawing showing routing of main grid inside the plant with
details of interconnection of equipment earthing to the grid and earth pits.

(13) Electrical Equipment and Switchboards & Control Panel Layout.

Schedules:

(1) Cable schedules & interconnection details

(2) Electrical Load and Power consumption schedule
(3) Junction box schedule

(4) Protection relay setting schedule.

Calculations
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1)
)
®3)
(4)
()
(6)

Specific Energy Consumption Calculations.

Bus bar sizing calculation for 11 KV Switchgears, 415 V Switchgears etc.
Co-ordinated protection study.

Fault level and Voltage Dip Calculations.

Sizing of Capacitor banks.

Non Segregated Bus Duct

(@)
(b)
(€)

(d)

Sizing of the bus bars vis-a-vis thermal capability to withstand rated

Continuous current and one second short time current.

Spacing of the insulators vis-a-vis mechanical strength to withstand forces due to
momentary short circuit current.

Heat loss and temperature rise calculations for conductor and enclosure. All
formulae and other information from which the heat losses have been derived
shall be enlisted.

(7) HT and LT Cabile sizing.

(8) Earthing sizing calculation

(9) Room wise Lighting Calculation as per Lux level given in the specification.
(10) Building Lightning Protection and Earthing Sizing Calculation.

Control and Instrumentation Drawings/ Documents
Drawings:

(1)

Power supply distribution single line and schematics diagrams (see note 1
below) for each control panel.

(2) Internal and external (see note 2 below) general arrangement for each control
panel (dimensional).

3) RTU/ Control panel wiring diagram, relay logic diagram along with terminal
block details.

(4) System configuration and layout diagram along with bill of material, program
listings, block logic diagram and control logic write up for PLC.

(5) UPS and battery sizing calculations.

(6) control and instrumentation loop drawings (see note 3 below).

7 instrument installation detail drawing (hook up, see note 4 below).

(8) cable block diagrams.

9) cable routing/installation drawings.

(10) foundation and fixing details and trenches drawings.

(11) mimic general arrangement (full colour copies shall be provided).

Schedules:

(2) Cable schedule.

(2) Cable interconnection schedule.

3) Control and instrumentation load schedule for each control panel.

(4) | /O schedule.

(5) Junction box schedule.

(6) Instrument schedule with tag nos.

7) Instrumentation, process control set point schedule.

(8) Instrument data sheets.

Documentation:
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) Functional design specification (FDS)(see note 5).

2) Factory acceptance test document (FAT).

3) Site acceptance test document (SAT).

Notes:

1. Schematic drawings shall include a comprehensive schedule of the
components used in each switchboard, MCC and control panel including
details of the type, manufacturer, and rating of each component.

2. The external arrangement of each switchboard, MCC and control panel shall
show the arrangement of all components including details of panel section,
switch, and instrument labels.

3. Control and instrumentation loop drawings shall show on a single
drawing the complete circuit associated with an instrument or device
including details and location of power supplies, cabling and terminations.

4, Hook up drawings shall detail how an instrument or device is installed.

Electrical control schematics, loop diagrams and schedules shall where practical be
A3 size drawings; all other drawings shall be Al size.
Calculations for:
- System & Equipment sizing.

The Employer’s Representative reserves the right to ask for additional Equipment/system
information apart from the above to ascertain good system design and proper selection of
Equipment.

Submission of Documents and Drawings

The Contractor shall supply to the Employer’s Representative 5 (five) hard copies along with
softcopies for each of the drawings and design calculations for the process and sizing of all
components of the System including architectural, structural, mechanical, electrical and ICA
equipment, supported by flow diagrams and general arrangement drawings for approval.

The Employer's Representative may require the Contractor to submit for approval additional
drawings if they are necessary to enable him to satisfy himself that the items are well
designed, that they comply with the Employer’'s Requirements and that they are suitable for
their intended purpose. These drawings shall form the agreed basis for the execution of the
Works. If an approved drawing is revised, revised copies shall be submitted for approval as
above and no such revised drawing shall be used for the purposes of the Contract until it has
been approved in place of the earlier issue of the drawing.

The Employer shall arrange to send observations if necessary within 7 (seven) calendar days
of submission of the design and drawings for modifications to the Contractor. The Contractor
shall incorporate all necessary comments of the Employer's Representative in the above
design and drawings, if any, and shall re-submit further 5 (five) copies each of the revised
designs and drawings within 10 (ten) days for the final approval of the Employer’s
Representative. The Contractor shall thereafter submit 8 (eight) copies each of the approved
designs and 8 (eight) copies each of the approved drawings together with one copy each of
the reproducible tracings. The Employer’s Representative will return 2 (two) approved copies
to the Contractor and retain 6 (six) for the Employer’s Representative’s office and field use.

If the submissions require more than one round of revision on account of incomplete

Bidding Document for CWJ/IRG/SMR-01 Procurement of Works-Small Contract Single-Stage: Two-Envelope



6-25

Section 6: Employer’'s Requirements

compliance from Contractor, the delay will be on account of the Contractor. If new
observations are given by the Employer’s Representative, the Contractor will be entitled to
take an additional 3 (three) days period for compliance. The Employer’s Representative will
signify his approval or disapproval of the Preliminary Phase Drawings / Construction
Documents within 7 (seven) calendar days of each submission.

The structural designs shall be submitted along with STAAD files (input and output).
The Construction Documents are certified Drawings submitted by the Contractor to the
Employer or Employer's Representative during the course of the Contract for approval.
Construction Documents shall be submitted in accordance with the timetable set down in the
Work Programme. Approval of drawings by the Employer’s Representative shall not be held
to relieve the Contractor of his responsibilities under the Contract.

The construction drawings shall be submitted in A3/ Al sized drawing papers and to
readable scale.

The Employer’s Representative will not permit construction to start on a part or section of the
Works unless Construction Documents for that part or section have been approved.

Draft As- Built Drawings shall be submitted 30 calendar days prior to the commencement of
Tests on Completion. The Employer's Representative will signify his approval or disapproval
of the As-Built Drawings within 15 (twenty eight) calendar days of submission. The Final As-
Built Drawings shall be submitted prior to the issue of any Taking Over Certificate. To
remove doubt the submission dates referred to above shall be the dates on which the
drawings and documents are received by the Employer’s Representative.

The Drawings prepared by the Employer's Representative, are called Engineer's
Drawings. They may be modified or added to as provided by the following clauses.

The proposals shown on the Engineer’'s Drawings are based on information available prior to
preparation of the Tender Documents. All levels indicated or proposed are based on survey
information previously available but will need to be revised subject to the results of survey
and site investigation carried out by the Contractor.

Working Drawings of the designs carried out by the Contractor shall be submitted by the
Contractor to the Employer's Representative. Working Drawings shall include, but not be
restricted to, pipeline plans and profiles, reinforcement detail drawings and bending
schedules, shop drawings for structural steel and miscellaneous metal work, and drawings
for other work for which the Employer’s Representative's approval is required.

It shall be the Contractor's own responsibility to prepare such Working Drawings as he may
require for the proper setting out and construction of all structures and facilities.

Work shall not commence on an individual structure or facilities until the relevant
Working Drawings have been approved by the Employer’s Representative.
All dimensions shall be in metric units and each drawing shall be properly identified by a

drawing head and a numbering code in the form prescribed by the Employer's
Representative upon commencement of the Works.
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Any changes or modifications to the Working Drawings that the Employer's Representative
considers necessary shall be made by the Contractor promptly and the drawings resubmitted
for approval.

Approval of Working Drawings will be given by the Employer's Representative in the form of
a stamp "RELEASED FOR CONSTRUCTION" together with the date and the authorized
signature. Only those Working Drawings carrying the signed and dated stamp shall be used
for execution.

Copies of all such approved Working Drawings together shall be supplied to the Employer’s
Representative by the Contractor immediately after approval. The cost of preparing and
providing all Working Drawings shall be included in the Contract Rates.

Should it be found at any time after approval has been given by the Employer’s
Representative to a Working Drawing submitted by the Contractor that the said Working
Drawing does not comply with the terms and conditions of the Contract or that the details do
not agree with the Working Drawings previously approved, such alterations and additions as
may be deemed necessary by the Employer's Representative shall be made therein by the
Contractor and the work carried out accordingly without entitling the Contractor to extra
payment on account thereof, except where such alternations and additions are to be made in
direct consequence of written order by the Employer's Representative to vary the Works.

No examination by the Employer's Representative of any document submitted by the
Contractor or of the Contractor's Working Drawings, nor the approval expressed by the
Employer's Representative in regard thereto, either with or without modification, shall
absolve the Contractor from any liability imposed upon him by any provision of the Contract.
Notwithstanding the Employer's Representative's approval of the Working Drawings the
Contractor shall be responsible for any dimensional or other errors.

9. Mobilization Period
During the mobilization period the contractor is required to:
00 Establish a furnished project office
Employ/mobilize the staff required for starting the preparatory work
Mobilize the survey teams and Investigation team
Project management along with connectivity with PIU.
Establish Employer Representative office
Mobilize vehicles, office (furnished), equipment, communication equipment.

Ooo0Oo0ogog

10. Preparatory Period (Preparation of detailed Design and Drawings during
preparatory period)
During the Preparatory Period, the Contractor is required to:

¢ Familiarize himself with the project site condition after required consultation

e Collect data and maps and understand the designs requirements of, Intake, sump, Pump
house GSR, OHT, Pump houses etc

e Confirm/ conduct topographic survey to ascertain the levels at the proposed project
components

e Carry out geotechnical investigation at proposed components/structure location for design
purpose.

e Validate Hydraulic design
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o Prepare and get approval of design and detailed construction drawings of various
components of Irrigation system

11. Employer’s Representative's Site Office

The Contractor shall provide, furnish, equip and maintain, for project completion period, one
site offices for the sole use of the Employer’s Representative’s site staff. The offices shall be
located near the Contractor’s site offices. Basic construction details and dimensions shall
generally be approved by the Employer's Representative.

Site office

Site office at each cluster shall have an internal area of at least 100 sqm each office carpet
area, and shall have at least, office room, a conference room, pantry and a toilet. The layout
of the site office and the sizes of the individual rooms, shall be agreed upon between the
Employer’s Representative and the Contractor. The Contractor shall
establish Employer’s Representative’s site office within 14 days of the issue of the Notice to
Proceed. The layout of the site office and the sizes of the individual rooms, shall be agreed
upon between the Employer’s Representative and the Contractor. Each office room in these
offices shall be provided with sufficient lighting and well ventilated and shall be so insulated
as to provide comfortable working conditions. Contractor may propose porta cabin as site
office on approval of Employer.

Site office shall have required furniture/appliances, desktops, printer, required stationary
and printing material. Each site office and equipment shall become the property of the
Contractor upon completion of the Contract.

The Contractor shall be responsible for the proper maintenance of the offices during the
execution period. He shall keep the offices and toilets clean and shall provide adequate
cleaning staff for this purpose throughout the Contract period. All electricity, water and
telephone charges, relating to the Employer’s Representative's offices, shall be paid by the
Contractor. If the Employer’s Representative feels that office arranged by the contractor is
not being maintained properly, Employer's Representative has right to deduct a reasonable
amount from that payment.

12. Contractor's Offices, Stores and Services

The Contractor shall provide, erect, construct, maintain and subsequently remove proper
offices, stores, workshops, laboratories, storage for his own use. Such facilities shall be
sufficiently sized and equipped to enable him to manage his operations and those of his
Subcontractors in a professional manner and to enable him to carry out all his obligations
under the Contract. Sheds for storage of materials that may deteriorate or corrode if exposed
to the weather shall be weatherproof, adequately ventilated and provided with raised floors.
No material shall be placed directly on the ground. Within his offices a meeting room shall
be available for site meetings with the Employer's Representative and the Employer.

13. Construction Period Milestones

The following milestones shall govern the Construction Period commencing from the
date of Letter of Acceptance.

Milestones
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Sr | Construction Period (in days) from the date of Commencement
No
45 150 250 350 500 548
1 | Mobilisation, survey, 100
investigation and %
design/drawing
2) LIS Schemes ( 14 nos)
a) | Execution of all 20% 40% 70% 100%
components
b) | Testing and commissioning 100%
and taking over
,Preparation of As built
drawings

14. Contractor’s personnel and equipment

14.1. Contractor’s Personnel

Except as otherwise stated in this Agreement, the Contractor shall make arrangements for the
engagement of all the Contractor’'s Personnel in accordance with Applicable Laws. The
Contractor is encouraged, to the extent practicable and reasonable, to employ staff and
labour having appropriate qualifications and experience from the State of Himachal pradesg
and within India.

The Contractor shall provide all expertise, staffing and labour necessary for the continuous
and efficient performance of Works.

The Contractor shall ensure that its staff possess the necessary qualifications and abilities to
undertake their assigned tasks, and shall substitute its staff within three months after being
requested by the Employer’'s Representative.

The Contractor shall pay wages, and observe conditions of labour in accordance with
Applicable Laws.

The Contractor shall inform the Contractor's Personnel about their liability to pay personal
income taxes in respect of such of their salaries, wages, allowances and any benefits as are
subject to tax under the Applicable Laws of India for the time being in force, and the
Contractor shall perform such duties in regard to such deductions thereof as may be imposed
on it by such Applicable Laws.

The Contractor shall comply with all labour and other Laws applicable to the Contractor's
Personnel, including Applicable Laws relating to their employment, health, safety, welfare,
immigration and emigration, and shall allow them all their legal rights.

The Contractor shall require the Contractor's Personnel to obey all Applicable Laws,
including those concerning safety at work

The Contractor’'s Personnel shall be appropriately qualified, skilled and experienced in their
respective trades or occupations. The Employer may require the Contractor to remove (or
cause to be removed) any person employed under the Contract, who:

persists in any misconduct or lack of care,
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ii. carries out duties incompetently or negligently,

iii. is determined, based on reasonable evidence to have engaged or be engaging in
corrupt, fraudulent or coercive practice during the Agreement,

iv.  fails to conform with any provisions of the Agreement, or

v.  persists in any conduct which is prejudicial to safety, health, or the protection of the
environment.

In such a case the Contractor shall then appoint (or cause to be appointed) a suitable
replacement person.

The minimum requirements for the Contractor’s key personnel shall be following.

Using Form PER-1 and PER-2 in Section 4 (Bidding Forms), the Bidder must demonstrate it
has personnel that meet the following requirements:

Personnel Requirement

Position No | Minimum Minimum Minimum practical experience
S Professional/ | years’
Academic (specific)

Qualification | experience

Project 1 | Graduate 15 (8) Managing at least one Lift Irrigation project
Manager Engineer with of similar size to the bid. Proven
Project experience in construction management,
management contract management and quality control
Experience in construction of lift irrigation projects

preferably in pumping stations, laying and
commissioning of pipe lines.

Construction 2 | Graduate 10 (5) Experience in construction of Irrigation
Manager/ (Civil) schemes of similar size to bid.
Senior Engineer Proven experience in  construction
Engineer management and quality control
Mechanical 1 | Graduate 10(5) Relevant experience in at least one lift
engineer Engineer in irrigation project of similar size

the

Mechanical

engineering
Electrical 1 | Graduate 10(5) Relevant experience in at least one lift
engineer Engineer in irrigation project of similar size

the Electrical

engineering
Instrumentati 1 | Graduate 10(5) Relevant experience in at least one lift
on engineer Engineer in Irrigation project of similar size

the

Instrumentatio

n engineering
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Position No | Minimum Minimum Minimum practical experience
S Professional/ | years’
Academic (specific)
Qualification | experience
Site/QA-QC 2 | Graduate/ 5(3) Experience in construction supervision and
Engineer Diploma (Civil) quality control of Irrigation project
Engineer
Hydraulic 1 | Graduate 8 (4) Experience in modelling design of lift
Engineer Engineer Irrigation scheme in Water-Gems and
equivalent
Structural 1 | Graduate 10 (5) Experience in structural design of intake,
Engineer Engineer pumphouse, ESR, GSR, anchor blocks/
thrust blocks components in lift Irrigation
scheme for at least in 5 schemes
Safety /EHS | 1 | Degree 5(3) Experience in safety and Hazard
Officer Environmental, Management at site and Knowledge of
Health and safety equipment and its use.
Safety He shall be available for 90% of time at
Management site
or Equivalent
EHS 1 | Masters in 5(@3) Experience in the field of Environment,
Supervisor Environment health and safety
Science
Supervisors 2 | Graduation 5(3) For supervision of various components in
Degree LIS such as intake, pumphouse, pipeline ,

tanks.

Note: Contractor shall provide all required manpower for successful commissioning of the
project. It shall also include sufficient number of supervisors, drivers, helpers and cleaner

etc.

14.2. Contractor’s Equipment

The Contractor shall ensure continuous and timely availability all necessary vehicles, equipment
required for ensuring effective and efficient Services during construction Period. The Contractor
shall not be eligible for separate payment towards the equipment deployed from time to time.

Replacement of Contractor’s Equipment

The Contractor’s construction equipment, used for the execution and completion of the works,
shall be classified as Contractor's Equipment under GC 1.1.18. For the avoidance of doubt,
neither the Employer shall have any right of ownership over Contractor's Equipment. The
Contractor shall not be eligible for any additional payment towards the cost of equipment
deployed from time to time and all cost of equipment, software, upgrade etc. shall be deemed to
be included in contract price.
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The minimum equipment required for operations is provided below.

15.
15.1.

Minimum Equipment to be deployed during construction Period

Sl.
No. | Equipment Type and Characteristics Quantity
1 Excavator 6
Field test facilities for testing fineness, consistency, setting
time compressive & tensile strength of cement compressive
& flexural strength of cement concrete and proof stress,
elongation, tensile strength, bending & re-bending of
2 reinforcement steel 7 set
3 Concrete mixer with hopper (1 cum capacity) 7
4 Needle/ plate vibrator 7
Tipper lorries/ Dumper Trucks (not more then 4 cum capacity
5 | and hydraulic) 7
6 Crane or Hydra (10 Ton) 4
7 Total station survey equipment set 4
8 Water tanker 2000 litres 4
9 D G Set (20 KVA) 4
10 | Pipe welding machine 4

*Note: Above listed equipment’s are minimum however contractor shall deploy sufficient
number of equipment’s for achieving the various milestones defined in this document and
successful completion and commissioning of the project within defined timeline in this
document.

Vendor Approval during Execution Stage

Materials: general requirements
The term materials shall mean all materials, goods and articles of every kind whether raw,

processed or manufactured and equipment and plant of every kind to be supplied by the
Contractor for incorporation in the Works.

All materials shall be new and of the kinds and qualities described in the Contract and shall
be at least equal to approved samples.

The Contractor shall as far as possible use materials available in India for the completion of the
Works, subject to compliance with the Specification.

Substances and products used in the Works which may be applied to or introduced into water
which is to be supplied for drinking, washing or cooking shall not contain any matter which
could impart taste, odour, colour or toxicity to the water or otherwise be objectionable on
health grounds. Only substances and products which have been approved by a national or
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international regulatory body shall be used.

In case the documentary evidence as required is in a language other than English, the Bidder
shall also submit the translation of such document from other language to English duly
authenticated by the Indian Embassy in the respective country. In case the
documents pertain to a project executed in a country other than India / supply of items from or
to a country other than India / any other activity carried out in a country other than India, the
Bidder shall submit documents duly attested by the Indian Embassy in the relevant country.
The qualification criteria for the manufacturers of various plants /equipment /products
/materials shall be as follows.

15.2. Criteria for selection of makes during execution stage

Following general criteria for evaluation and requirements on selection of Makes shall apply
at the time of design / datasheet approval.
+ Demonstrate that proposed makes by bidder are reputed makes.
* The products/goods offered shall be in production for at least 8-10 years.
+ Assured availability of original mandatory spares parts or compatible substitute parts
of offered Goods/Product for at least 5 years from the day of supply.
» Copies of Type Test Certificate not older than 5 years for the items offered.
» List of Clients to whom already the items have been supplied along with the year
of Supply and Value of Orders
* The Letter from the client (Govt./Semi-Govt./PSU) certifying the number of
years of satisfactory performance shall be considered for end user satisfaction
» Copies of Performance Certificate from the User’s for the items in last five
years.
+ Copy of latest ISO Certification for the Manufacturer
» Details of Manufacturing Facilities
* Turnover of the Manufacturer
« Manufacturers full contact information
(2) In addition to above, the goods shall also meet the following criteria:
+ Suitable for Indian condition for Voltage and Frequency
» All the suppliers and manufacturing companies must have a valid 1SO 9001
Certificate. The companies shall need to have mandatory continuous 1ISO 9001
Certification at least up to issue of the Final Contract Completion Certificate.
« The Manufacturer shall not have poor performance record in JSV. The
equipment shall also not have poor performance record in JSV
(2) For each Equipment/Goods/Products, the Bidder shall offer/propose preferably
3 reputed Makes and can choose any one of them at the implementation stage
subject to JSV approval. Contractor /[Employer may suggest any new make
other than above three makes subject to vendor approval procedure.
The submission of documentary evidence as per above criteria shall be required in the
execution phase before issuing the approval for procurement/supply.
The end user certificate shall state on the essential information such as name of the Goods,
Make and Performance, for verification against the proposed Goods to be supplied under
the contract, regardless of whether the certificate was issued in the name of Contractor or
Manufacturer.

The Contractor shall ensure that the Plant is safe in use, and that any safety regulations
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imposed by law or by any authorised body empowered to make such regulations are
complied with.

16. Construction Program and Progress of Works

16.1. Construction Program
Contractor shall prepare Construction Program. It shall be in the form of a Critical Path

Method (CPM) Diagram showing, sequences, dependencies, durations and dates for
execution of all items following the sub- divisions in the Bills of Quantities for the execution
of the Works within the periods stated in the Contract. It shall be supported by:

a. Data of the construction methods b. Equipment Utilization Schedule
c. Manpower Utilization Schedule d. Subcontracting Schedule
e. Mobilization/Demobilization Schedule

The CPM diagram incorporating the above mentioned schedules shall be prepared using
Microsoft Project, or similar approved project management software, and shall be
presented in hard copy and electronic form to the Employer’s Representative

In carrying out the Works due attention shall be paid to all measures which can
reasonably be taken in order to diminish the inconvenience which the work may cause to
services and access to property.

16.2. Updating, Monitoring and Reporting Progress

The Contractor shall monitor the progress of the Works including information provided by
his Sub-contractors and suppliers, as necessary, for purpose of network planning,
scheduling and updating and shall confirm the actual progress on each current activity
shown on applicable CPM networks. The CPM networks shall form part of the Monthly
Progress Report and shall indicate changes of schedule, if any in network activity duration
and start/finish imposed dates. It shall also be provided in electronic form.

The Contractor shall prepare written explanatory notes on the particular activities which
are overrunning or going to overrun against the schedule. If any such overrunning work is
on the critical path, the Contractor shall state what corrective actions will be taken by him
to bring it back on the schedule.

16.3. Detailed Fortnightly Program

The contractor shall submit at the end of each working week a detailed bar chart program
for the next fortnight. The program shall identify where further drawings or instructions are
to be issued by the Employer's Representative to avoid disruption to the progress of the
Works.

16.4. Progress Reports

The Contractor shall furnish the Employer's Representative with two copies of Progress
Reports at regular monthly intervals (along with softcopy) in a form determined by the
Employer's Representative, containing the following information:

00 physical progress for the report month and estimated progress for the next month;
00 CPM networks and explanatory notices as described above in this section
0 updated S-curves for physical progress at different sections of the Works
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00 any report which may be specifically requested by the Employer and/or the
Employer’'s Representative.
These monthly progress reports shall be submitted not later than 7 days after the
end of the report month.
16.5. Record /Progress Photographs
The Contractor shall arrange each month sufficient number of photographs as Record
Photographs of progress of works and shall provide the electronic files. Contractor will
include progress photos in the progress reports. Contractor shall capture all the site
progress work and site activities photos in video and shall submit with progress report.
17. Standard Operating procedure (SOP) during implementation to be followed by
contractor.

a) Information Board showing the name of work, cost of estimate, duration, date of
commencement, date of completion and labour wages shall be displayed

b) Availability of required Materials & machinery at site — Contractor to ensure enough
quantity of material, equipment and labours availability at site. All vehicles delivering goods to
the site shall be covered to avoid spillage of materials and air pollution.

c) Environmental and safeguard compliance shall be followed by contractor as per
contract.

d) Public Notice at the work site informing the people about: Work Schedule, Likely temporary
impacts, Signage, Safety advice and mitigation measures, Contact details of Officers in
charge and grievance redress mechanism

e) Barricading of site — The excavated portion of trench is to be barricaded with safety
reflective ribbon/tapes and portable boards and adequate signage.

f) The contractor also has to take adequate steps to ensure health and safety of public in
project area and the labourers working on the project and will also ensure appointment of a
Health and Safety Officer in work site to oversee health and safety aspects. Safety PPE to
working personnel and other adequate safety measures to avoid any accident, mishap, etc
including sound shoring material, MS sheet piles etc to protect adjacent properties from any
damage and structural stability, etc

g) Shoring and shuttering -If depth of trenches exceed 1.5 meter contractor should organize
placing of shoring and shuttering in the trenches. Close timbering should be done by
completely covering the sides of the trenches.

h) Disruption to utilities such as water, electricity, telephone cable, etc. needs to be avoided. In
the event of any disruption, same shall be set right immediately.

i) Pipe bedding — As per standard specification

i) Pipe laying and jointing - After excavation & bedding contractor to fix the center line in the
trench. According to the center line, pipes are to be lowered in the trench. After lowering of
pipes in the trench, jointing should be done carefully .After laying & jointing site engineer has
to ensure that pipe alignment should be in a straight reach.

k) Backfilling with selected excavated material and restoration —

After successfully completion of the hydrostatic test the site engineer should backfill the
trench in layers of 15/20 cm by hand or with mechanical compactor, it should be well
compacted without damaging the pipe. The length of compacted layer should be checked &
recorded after completion of backfilling the site should be cleared. If any left of surplus earth
exists at the site, it should be removed from the site and it has to be dumped at any selected
place. The field density should be checked for every layer by sand replacement method or
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core cutter method.
[) Road restoration —

BT road —

Proper = Compaction shall be carried out as per  standard
specifications / drawing Road resurfacing should be taken up after proper compaction of
the backfilled trench.

GSB/WBM/WMM after achieving proctor density as per standard specification
BT Road should be restored with BT only.

Planning of road diversion and providing safety signs

Arranging the machinery, material

Protect to footwear and protect to goggles to all workers employed handling
asphalt materials, cement, mortar, concrete and crusher operations.

Cleaning of road, Spraying the water for dust suppression
Providing road layers as per specification and drawing
Compaction with road roller and compactor

Spraying of sand dust for top layer

Site clearing - after completion of work contractor shall clear debris and all extra material
from site within a day.

m) CC road

Arranging the machinery, material

Cleaning of road

Spraying the water for dust suppression

Providing road diversion and safety signs

Providing formwork, and necessary reinforcement at construction joint
Providing road layers as per specification and drawing

Curing of concrete with sufficient gunny bags or as per direction of Employers
representative

Site clearing

Repairing of existing drainage where ever required.

Health and safety

i) Ear plugs to workers exposed to high noise levels. ii) Hard hat or Helmets to all
workers, supervising staff and inspecting official entering construction site, plant
area, quarry and engaged in loading /unloading operations. iii) Protective goggles and
clothing to workers engaged in stone breaking activities. iv) Nettings below and on
the sides of overhead construction and excavation work to prevent mishaps
due to accidental fall of workman and debris. v) Protect to footwear and protect to
goggles to all workers employed handling asphalt materials, cement, mortar,
concrete and crusher operations. vi) Welder’'s protective eye-shields and protective
footwear to workers engaged in the welding works.

n) Work in rainy season

No fresh excavation works shall be carried out during rainy season and without prior
approval of Employer/ Employers Representative

During rainy season hard barricading and safety measures should be followed at site for
uncompleted works if any. In case of any injury contractor shall be solely responsible for
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the incidents. Penalty will be liable as per contract conditions.

o) General

e Contractor shall submit bar chart for work plan of entire project for at-least one week
prior to start of work. In addition, contractor shall submit microplanning of the works to be
carried out in a particular month at least one week priori to start of work in that month.

¢ Dumping yard information should be provided to the Employer which will be verified by
department

e Dewatering pumps, Generator, Safety equipment should available at site.

e Barricading at site shall be provided in all trenches. Type of barricading shall be decided
based on depth of trench and as directed by Employers representative.

e Curing to be done of CC road with gunny bag, three times a day and for at- least 15
days.

¢ Contraction and expansion joint to be filled with ACC Sheet/PVC sheet or any other
equivalent material as directed by Employers representative.

¢ Required machineries and equipment’s, including mechanical compactor or roller for
patches shall be used.

e Portable drinking water to be made available to the Labour, engineering staff, official
staffs during execution of work.

¢ Mobilization or demobilization of labours should be done with prior intimation to the
Employer .
e QAP should be approved.

e Site office with all the basic amenities , facilities such as water, sanitation etc for labour
should be arranged by contractor.

e Social improvement camps, Health & safety at site and capacity building camps,
workshops to be organized from time to time. Every day before start of work safety
instructions shall be given to labors/working staff at site by safety officer & site in charge.

18. Protection of Overhead and Underground Services

The Contractor will be held responsible for any damage to known services (i.e. overhead
services that are visible within the Site and as per the survey details if any) and he shall take all
necessary measures to protect them. All work or protective measures shall be subject to
approval of the Employer's Representative. In the event of a service being damaged he shall
inform the Employer's Representative and the authority concerned, the Contractor shall not
repair any such service unless instructed to do so.

Contractor will map the underground utilities. Where no underground services are shown
on the drawings or scheduled but the possibility of their presence can reasonably be inferred,
the Contractor shall, in collaboration with the Employer’s Representative, ascertain whether any
such services exist within the relevant section of the Site. The Contractor shall complete such
an investigation well in advance of the start of construction work in the said section and he
shall submit a report in good time to enable the Employer’s Representative to make whatever
arrangements as necessary and accordingly Contractor to make the

required protection, removal or diversion of the services before any construction activities
commences.

As soon as any underground service not shown on the drawings is discovered, it shall be
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deemed to be a known service and the Contractor will be held responsible for any
subsequent damage to it. If such a service is damaged during the course of its discovery, the
cost of making good such damage will be met from the provisional sum as approved by
Employer unless he establishes that the Contractor did not exercise reasonable diligence and
that the damage was avoidable.

Where the authority concerned elects to carry out on its own account any alterations or
protective measures, the Contractor shall co-operate with and allow such authority
reasonable access and sufficient space and time to carry out the required work.

[0 Signboards

Signboards shall be placed at each of the project offices, at important locations, in English,
information about the project and Employer, and the names of the Employer's Representative
and Contractor in a form and size to be agreed by the Employer’s Representative. They shall
be of durable construction capable of withstanding the effects of the climate until the end of
the construction Period.

The Contractor shall keep the signboards in good repair for the duration of the contract and
shall remove them on completion of the Contract.

Besides these signboards the Contractor shall not, except with the written authority of the
Employer's Representative, exhibit or permit to be exhibited on the Site any other form of
advertisement.

[0 Site Drainage

The Contractor shall keep each Section of the Works well drained until the Employer’s
Representative certifies that it is substantially complete and shall ensure that, so far as is
practicable, all work is carried out in the dry. Site areas shall be kept well drained and free
from standing water except where this is impracticable having regard to methods of Temporary
Works properly adopted by the Contractor.

The Contractor shall provide, operate and maintain in sufficient quantity such pumping
equipment, well points, pipes and other equipment as may be necessary to minimize damage,
inconvenience and interference and shall construct, operate and maintain all temporary coffer-
dams, sumps, ditches, drains and other temporary works as may be necessary to remove
water from the Site while construction is in progress. Such Temporary Works and construction
equipment shall not be removed without the approval of the Employer’'s Representative.

Notwithstanding any approval by the Employer's Representative of the Contractor's
arrangements for the removal of water, the Contractor shall be responsible for the sufficiency
thereof and for keeping the Works safe at all times and for making good at his own expense
any damage to the Works.

The Contractor shall be responsible to keep the Site clear of water at whatever pump rate is
found necessary.

The Contractor’s site drainage facilities shall not cause pollution in any local watercourses, he
shall be responsible for any legal action resulting from pollution events.

[0 Protection of Adjoining Property and Reinstatement upon Completion

The Contractor shall be responsible and take all measures in order to protect adjoining
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property including buildings, electrical and telephone poles, bridges and culverts, retaining
walls, compound walls and fences, and other structures. Prior to the commencement of the
activities, the Contractor shall assess the probability and extent of unavoidable damages, if
any, to the building and properties and submit his assessment to the Employer's
Representative. The Employer's Representative may make his own opinion and if required
may order arrangements for protection or repair of such likely unavoidable damage in which
event the Contractor shall complete the activities.

Temporary facilities shall be provided by the Contractor, only for as long as required after
which he shall dismantle and remove the same from their place of use as speedily as possible.
Re-usable components shall be safely stored by the Contractor in his yard. The place of use
shall be cleared and reinstated immediately to at least the condition existing before the
temporary facilities were provided, and to the satisfaction of the Employer’s Representative.

[0 Coordination with Other Authorities
= Statutory Services
As far as possible the Contractor shall acquaint himself with the actual location of all
existing public utilities such as water mains, drains, cables for electricity, telephone lines,
lighting poles, masts, etc., before commencing any activities likely to affect the existing
utilities. The Contractor shall with the assistance of the Employer obtain such information
directly from the responsible authorities as early as possible.

= Notices, Permits

Well in advance of the programmed start of any work which may affect traffic or any
existing utilities the Contractor shall give advance information to the Employer /
Employer's Representative indicating the type, the exact location, the programmed
starting time and the expected duration of the activities and shall provide whatever
particulars may be required by the authorities to issue any required permits and make all
necessary arrangements. The Employer will provide all necessary assistance to
Contractor for obtaining the permissions as required.

19.  Quality control

19.1. Quality Control Plan and Procedures
The Contractor shall be responsible for establishing and maintaining procedures for

guality control that will ensure that all aspects of the Works comply with the requirements
of the Contract.

As soon as reasonably practicable prior to the commencement of Works the Contractor
shall submit for approval a Quality Control Plan giving detailed proposals for control of
guality of all aspects of work on the Site and at suppliers' workshops.

The Quality Control Plan shall include the following: a) a list of the Contractor's staff
engaged in quality control b) a list of any outside testing agencies employed by the
Contractor for work in connection with quality control c) where a testing laboratory is to
be established on Site under the Contract, a list of major items of equipment and a
layout of the laboratory, together with details of the tests which will be carried out there d)
a list of manufactured items and materials, obtained by the Contractor for the Works,
which require inspection at the suppliers' premises, and the proposed procedures for
ensuring quality control e) a list of materials and operations to be inspected by the
Contractor at the various stages of construction work on Site, together with inspection
procedures, test types and frequencies f) sample of proposed quality control records,

Bidding Document for CWJ/IRG/SMR-01 Procurement of Works-Small Contract Single-Stage: Two-Envelope



6-39

Section 6: Employer’'s Requirements

19.2.

testing and reporting forms.

Unless the Employer’s Representative permits otherwise, the approved Quality Control
Plan shall be followed throughout the construction of the Works. Any approval by the
Employer's Representative of the Contractor's plan and procedures shall not relieve
the Contractor of his obligation to ensure that the Works comply with the requirements of
the Contract.

The Contractor shall appoint a suitably qualified member of his staff to be responsible
for all aspects of quality control and to maintain effective liaison with the Employer’s
Representative.

Sampling and Testing

The Contractor shall provide for the approval of the Employer’s Representative, samples
of all construction materials and manufactured items required for the Permanent Works.
All samples rejected by the Employer’s Representative shall be removed from Site. All
approved samples shall be stored by the Contractor in a sample room, at a location
approved by the Employer's Representative, for the duration of the Contract, and any
materials or manufactured items subsequently delivered to Site for incorporation in the
Permanent Works shall be of a quality at least equal to the approved sample. The
approved samples may only be disposed of with the Employer's Representatives
approval.

Samples shall be submitted and tests carried out sufficiently early to enable further
samples to be submitted and tested if required by the Employer's Representative.
Samples for testing will generally be selected by the Employer's Representative from
materials to be utilized in the project and all tests will be under the supervision of, and
as directed by, and at such points as may be convenient to the Employer's
Representative.

Material requiring testing shall be furnished in sufficient time before intended use so
as to allow for testing. No materials represented by tests may be used prior to receipt
of written approval of said materials.

The Contractor shall give the Employer’s Representative 3 to 7 days’ notice in writing
of the date on which any of the materials will be ready for testing or inspection at the
suppliers' premises or at a laboratory approved by the Employer’s Representative and
the Employer's Representative/Employer’s Representative shall attend at the
appointed place and time. The Contractor shall in any case submit to the Employer’s
Representative within 3 days after every test such number of certified copies of the
test readings as the Employer’s Representative may require.

Approval by the Employer’s Representative as to the placing of orders for materials or
as to samples or tests shall not prejudice any of the Employer’s Representative's powers
under the Contract.

The provisions of this Clause shall also apply to materials supplied under any
nominated subcontract.

After all construction at is completed and before applying for taking-over, the
Contractor shall perform field tests as called for in the Specifications. The Contractor
shall demonstrate to the Employer's Representative the proper operation of the
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19.3.

19.4.

facilities and the satisfactory performance of the individual components. Any improper
operation of the system or any improper, or faulty construction shall be repaired or
corrected to the satisfaction of the Employer’'s Representative. The Contractor shall
make such changes, adjustments or replacement of equipment as may be required to
make the same comply with the Specifications, or replace any defective parts or
materials.

In addition to any special provision made herein as to sampling and testing materials by
particular methods, samples of materials and workmanship proposed to be employed in
the execution of the Works may be called for at any time by the Employer’s
Representative and these shall be furnished without delay by the Contractor at his own
cost. Approved samples will be retained. The Employer’s Representative will be at liberty
to reject all materials and workmanship that are not equal or better in quality and
character than such approved samples.

The tests required for quality control shall include but not be limited to:

a) tests conducted at the premises of the Contractor, Subcontractor, manufacturer or
supplier which are normally or customarily carried out at such premises for the
items or materials being supplied for the Works

b) tests which are normally or customarily conducted on the items or materials being
supplied for the Works by the Contractor, Subcontractor, supplier or manufacturer
but which have to be conducted at an approved laboratory because the necessary
testing facilities are not available on the premises of the Contractor, Sub-Contractor,
supplier and manufacturer

c) tests on locally obtained materials or items either on the Site or at an approved
laboratory for the purpose of obtaining the approval of the Employer's
Representative to the classification, use and compliance with the Specifications of
such items or materials

d) routine quality control tests conducted by the Contractor to ensure compliance with
the Specifications e) regular testing of concrete and other materials as specified in the
relevant Chapters of the Technical Specifications f) standard shop and Site
acceptance tests, including trial assemblies, of Plant.

Inspection and Acceptance

The Employer's Representative will not inspect any item of fabricated or finished work
until such time as the Contractor shall have forwarded to the Employer’'s Representative
the approved Working Drawings covering the items to be inspected, together with copies
of the respective orders.

Manufactured items and materials delivered to the Site shall be inspected by the
Contractor on arrival. Any defects shall be notified to the Employer’'s Representative.

Minor defects to surface finishes and the like in manufactured items shall be made good
in an approved manner to the satisfaction of the Employer's Representative. Items with
more serious defects shall be returned to the suppliers for correction or replacement as
appropriate.

Materials/ Plant Certificates and Inspections
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Where certificates are required by the Specifications or relevant Reference Standard, the
original and one copy of each such certificate shall be provided by the Contractor.

Certificates shall be clearly identified by serial or reference number and shall include
information required by the relevant Reference Standard or Specification clause.

The timing for submittal of certificates shall be as follows:

a) manufacturer's and supplier's test certificates shall be submitted as soon as the tests
have been completed and in any case not less than 7 calendar days prior to the time
that the materials represented by such certificates are needed for incorporation into
the Permanent Works

b) certificates of tests carried out during the construction or on completion of parts of the

Permanent Works shall be submitted within 7 days of the completion of the test.

No materials, articles or items of fabricated or finished work to be supplied by the
Contractor or Subcontractors which have been inspected and tested by the Employer’s
Representative or the inspecting Engineer shall be dispatched unless a Passing
Certificate has been requested by the Contractor from the Employer's Representative
and subsequently been issued by the Employer's Representative to the effect that the
same are approved. Neither the Contractor nor Sub-Contractors shall make use of any
materials or articles ordered by them for the purpose of fabrication until a Passing
Certificate covering the said materials and articles shall have been issued by the
Employer's Representative or inspecting Engineer.

All material under the contract is divided in 3 categories. Drawing in following inspection
category means the data sheets, QAP, GAD of equipment, Drawings, etc.

Category A: The Drawing will be approved by the Employer before manufacturing and
Testing. The material will be inspected by the Employer or by an Inspecting agency
approved by the Employer at the manufacturer’s premise before packing and dispatching.
The Inspection charges of the agency will be borne by the Employer from
provisional sum but initially the contractor has to pay the inspection charges. The
Contractor shall include in their next bill the inspection charges and the same will be
reimbursed by the Employer at actual. The Contractor shall provide the necessary
equipment and facilities for tests and the cost, thereof, shall be borne by the Contractor.
In case of failure of any item during third party inspection, no charges shall be
reimbursed to the contractor for the same.

Category B: The drawings of the Equipment will be submitted and to be approved by the
Employer prior to manufacture. The material has to be tested by the manufacturer and
the manufacturer’s test certificates are to be submitted and approved by the Employer
before dispatching of the Equipment. Notwithstanding the above, the Employer, after
examination of the test certificates, reserves the right to instruct the Contractor for
retesting, if required, in the presence of Contractor’s representative.

Category C: The material may be manufactured as per standards and delivered to the site.
For material / Equipment under category “A” and “B”, the Employer will provide an
authorization for packing and shipping after inspection. The testing, approval for
dispatching shall not absolve of the Contractor’s obligation for satisfactory performance
of the plant. Employer will take the decision on category of inspections.
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The testing, approval for dispatching shall not absolve of the Contractor’s obligation for
satisfactory performance of the plant. Employer will take the decision on category of
inspections.

Testing, Approval for Dispatching (Indicative list)

Sr No. ITEM Category of
inspection

1 All pipes and fittings including A

2 Pumps-sets, Sluice Valves, NRV, Butterfly valve, A

3 Level sensors, Pressure transmitter B

4 Flow meter A

5 Expansion Bellows/ Dismantling Joints, A

6 HT Switchboard, LV PCC/ MCC/ Motor starter Panels, A

Feeder Pillar Panels, Motors, PLC, and SCADA etc.,

7 Power and Control cables, Capacitor, Submersible B
Cables,

8 Earthing system, Lighting system, Local push buttons C

9 Reinforcement Bars, Bitumen, Cement C

Note: The above list is indicative and detailed list of inspection category for each equipment
and machineries will be provided by the Employer after award of contract.

19.5. Site Records

Daily records of on-site testing and inspection shall be kept on forms of approved format.
Test results shall be certified by the responsible member of the Contractor's staff. All test
certificates and inspection records (including any from suppliers or other outside testing
agencies) shall be clearly identified with the appropriate part of the Works to which they
refer, and they shall be submitted to the Employer's Representative together with the
respective Passing Certificate.

Once each month, or at such other intervals as the Employer’'s Representative may require,
the Contractor shall submit in an approved form a summary of all quality control inspections
and tests performed at Site and elsewhere in the intervening period.

Test results shall be summarized in tabular form or graphically or both in a way that best
illustrates the trends, specific results and specification requirements. Where the tests show
that the specified requirements were not achieved, the report shall describe the action that was
taken.

Each report shall also contain a forecast of quality control work likely to be carried out during
the period to be covered by the succeeding report.

The Contractor shall keep detailed and up-to-date inventories in an approved form of goods
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and materials already approved by the Employer's Representative for which Passing
Certificates have been issued as well as of all other goods and materials subject to quality
control which are on order, delivered, found faulty, lost during the work or found to be surplus
to requirements. The Employer’s Representative shall have access to these records at all
times.

19.5.1. Daily Log Book

The Contractor shall keep a Daily Log Book at each location where major construction
activities are taking place. This Daily Log Book shall be in a form approved by the
Employer's Representative and shall contain, but not be limited to, the following major items
of information:

a) name of Contractor and Package No. b) date

c) weather conditions (max./min., temperature, hours and intensity of rainfall)

d) work carried out during the day per Section (description, quantities)

e) major equipment used per section (on contractual work, on extra work ordered,
approximate operating time on either)

f) strength of labour force per Section (on contractual work, on extra work ordered, hours
worked on either)

g) delays (cause, effects such as idle time etc.)

h) unusual events (earthquakes, floods, fires, storms, accidents, strikes, rallies, etc.)

i) visitors at Site.

Each daily log shall be signed by the responsible Site Manager of the Contractor and "noted"
by the Employer’s Representative.

20. Submissions by the Contractor

20.1.

Pre-Construction Surveys and Setting Out
The Contractor shall verify all measurements and be responsible for their correctness. Any

differences which may be found between actual measurements and the dimensions given in
the Contract Documents shall be submitted to the Employer’'s Representative, in writing, for
consideration and directives before proceeding with the Works.

Site bench marks shall be accurately and safely established, maintained and removed upon
completion of the Works, all to the satisfaction of the Employer's Representative. The
Employer's Representative will indicate the position, co-ordinates and elevation of bench
marks near the works, as shown on the Drawings.

The Contractor shall prepare a plan detailing the location of the bench marks and keep this
up-to-date throughout the period of the Contract. Reproducible copies of the plan so prepared
shall be supplied to the Employer’s Representative, as and when he may require.

The Employer's Representative reserves the right to order levels, considered necessary for
the full and proper supervision and measurement of the works, to be taken at any time.

Before the Works, or any part thereof, are commenced, the Contractor and the Employer’s
Representative shall together make a complete survey, and take levels, of the Site and agree
on the dimensions and elevations upon which setting out of the Works shall be based.

These levels shall be related to the bench marks and shall be plotted and drawn up by the
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20.2.

Contractor. After agreement of the drawings, which shall be signed by the Employer’s
Representative and the Contractor, these levels shall form the basis of setting out of the
Works.

The Contractor shall be responsible for the true and proper setting out of the Works in
relation to reference data given on the Drawings and shall accurately set out the positions,
levels and dimensions of all parts of the Works. Any delay or loss resulting from errors in the
setting out of the Works shall be the responsibility of the Contractor.

Setting out shall be reviewed by the Employer's Representative before commencing the
Works, but any approval shall, in no way, relieve the Contractor of his responsibility for the
correct execution of the Work.

As-Built Drawings

Such approved Working Drawings as have been selected by the Employer’'s Representative
shall be correctly modified for inclusion in the As-Built Drawings incorporating such variations
to the Works as have been ordered and executed. Such drawings shall show the actual
arrangement of all structures and items of equipment installed under the Contract. The
Contractor shall submit 1 (one)soft copy and 3 (three) prints of all As-Built Drawings (in
readable form and in scale) clearly named as such to the Employer's Representative for
approval before applying for the Taking-Over Certificate for the respective Section of the
Works. After approval of the As Built Drawing the Contractor shall supply an electronic copy of
the drawing in together with a licensed copy of the drafting software.

During the course of the Works, the Contractor shall maintain a fully detailed record of all
changes from the approval to facilitate easy and accurate preparation of the As-Built
Drawing.

Irrespective of the other contractual prerequisites no Section of the Works will be considered
substantially completed until the respective As-Built Drawings have been approved by the
Employer’s Representative.

In parallel with the preparation of as-built drawings, the Contractor shall produce GIS
data of the constructed works. The contractor conducts all necessary survey work, and
shall ensure that vertical and horizontal measurements shall be captured at an accuracy of
+/- 0.1m at a 95% confidence level, using the most suitable and cost- effective field data
collection technology and methodology. All horizontal and vertical survey measurements will
be referenced to the present Survey of India GIS geo reference.

The Contractor will survey the three-dimensional position (X,y,z) of all point and line assets
constructed under this project, e.g., check dam, intake, desilting tank, sump, Pump house,
rising main, valve chambers, GSR, OHT, cluster tanks,. The Employer's Representative and
the Employer may require the Contractor, at no additional cost, to create new attributes to
include non-survey data, e.g., model, name of the manufacturer, images or plans, etc.
Prior to the field survey, the Contractor shall submit to the Employer's Representative, for
approval, the GIS design in terms of themes, feature types and attributes.

The Contractor shall develop a checklist of QC checks for each type of deliverable and will
be responsible for ensuring that these QC checks are performed. The Contractor shall assign
a GIS quality officer to manage the quality review process. This officer shall be independent of
the capture and production teams.

The contractor is required to capture all the assets forming Proposed Scheme along with its
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attributes, capturing existing and proposed assets. Some of the key assets along with their
attributes are listed below. It shall be noted that these listed assets and attributes are not
exclusive, it is the responsibility of the contract to include all the assets and additional

attributes as directed by the client.

Not all attributes for individual assets may be readily available, however it is the responsibility
of the contractor to develop the GIS platform that could be updated as and when the

information are available.

Sample Asset Attributes for Irrigation system

S. No.
1. Pipe

Sample Asset Attributes

Pipe attributes should include, but not limited to:

I I Y I B |

2. Pump

Assets number if specific
Pipe diameter (nominal)
Pipe diameter (internal)
Friction factors

Length

No. of connections
Material/class

Age

Location

Pump attributes should include, but not limited to::

I R 1 Y O B |

Location

Assets number if specific

Type

Pump Unit motor data

Pump Unit Impeller Data

System head curves including power & efficiency

Performance testing/monitoring data (eg flows, suction and discharge
pressure, operating periods)
Operational control settings
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3. Reservoir/Storage Tank
Reservoir attributes should include, but not limited to:
[0 Location
Assets number if specific

00 Floor Level
0 Volume
[0 Operating Levels
[0 Minimum operating level
[0 Reserve Storage Level
[0 Full service Level
0 Overflow Level

4. Valves. Control Valve and Stop Valves

Control Valves attributes should include, but not limited to:

[0 Location
[0 Assets number if specific
0 Manufacturer
0O Model
[0 Operational setting
00 Design Performance
00 Valve curve

21. Training
21.1. Training of Employer’s Staff

The Contractor shall plan and develop the course content, and implement on-the-job and
classroom-based training, for Employer’s staff for at least 10-person. The Contractor shall
organize training for identified managers from amongst the Employers staff in technical, of
Irrigation system to enable the Employer to build sufficient capacity and skills to manage the
constructed services after the Contract Completion Date.

The contractor shall develop training program in following manner

Preliminary training — on site at during design phase;
Assess existing levels of skills and knowledge.
Assess level of skill required.

Define the Training program.

Implement the Training program.

Training methods.

N O I

22. Health and safety
22.1. Safety and Security

22.1.1. EHS Officer
The Contractor shall, at all times, have a nominated EHS Officer responsible for safety
precautions at the Works. The Contractor shall notify the Employer of the identity of the EHS
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Officer.

The responsibilities of the EHS Officer shall include:

(a) safety training

(b) safety inspections, and

(c) promoting good safety practice

(d) Investigation of accidents and health and safety breaches.

(e) The inspection and maintenance of fixed and portable fire protection equipment.

The Contractor shall:

i. Ensure that its operating procedures follow good health and safety practice;

ii. Ensure that the Works is maintained at all times in a safe condition.

ii. Train all its staff on health and safety issues in accordance with the Health and Safety
Manual and the Staff Training Plan;

iv. Provide for all staff and visitors the necessary protective and safety equipment and
clothing.

v. Provide all necessary safety and first aid equipment.

22.1.2. Security

In order to protect property, materials and facilities against unauthorised entry and

trespassing, theft, destruction, damage, sabotage, embezzlement, fraud and other dishonest,

illegal or criminal acts during the Operation Service Period, a security program shall be

prepared, implemented and maintained. The security plan shall be subject to review and

comment by the Employer’s Representative.

23. Compliance to ADB safeguards

Within _(ex. 28)_ days from the date of the Letter of Acceptance, the Contractor shall submit
a detailed site-specific Environmental, Health and Safety Management Plan (EHSMP) based
on the generic environmental management plan (EMP) below. The Contactor will not start
any pre-construction and/or construction works until the EHSMP is approved by Project
Manager. The EHSMP shall indicate how the Contractor intends to perform all mitigation
and monitoring measures to manage environmental impacts as documented in the initial
environmental examination (IEE) and EMP. The Contractor shall familiarize on the
information set forth in the project’s IEE, which is required under ADB Safeguard Policy
Statement of 2009. Work shall not commence on the site until the no objection of site-
specific EHSMP has been obtained from the Project Manager.

The Contractor shall comply with all applicable national, provincial, and local environmental
laws and regulations. The Contractor shall also comply with all requirements of the national
and local authorities responsible for enforcing environmental health and safety controls, such
as the following aspects (but not limited to):

Biodiversity conservation and sustainable natural resource management

Pollution prevention and abatement

Health and safety of workers and nearby community people

Control of infectious and communicable diseases (HIV/AIDS, malaria, COVID-19 etc)
Local cultural conservation

Labor codes

ogabkwnNE

The Contractor is responsible for providing site workers with safe and healthy working

Bidding Document for CWJ/IRG/SMR-01 Procurement of Works-Small Contract Single-Stage: Two-Envelope



6-48

Section 6: Employer’'s Requirements

24,

conditions to minimize occurrence of accidents, injuries, and disease. This includes the
establishment of preventive and emergency preparedness and response measures to avoid,
and where avoidance is not possible, to minimize, adverse impacts and risks of the
construction site work to the health and safety of local communities. An environment, health
and safety focal person will be recruited by the Contractor to attend to environment, health
and safety requirements.

The Contractor is required to provide all personnel on site including Employer’s Personnel
and visitors with personal protective equipment in accordance with the site-specific EHSMP.
The Contractor should ensure that his Subcontractor(s) comply with the site-specific EHSMP
and provide all such necessary equipment to their personnel.

The Contractor shall (a) establish an operational system for managing environmental, health
and safety impacts, (b) comply with the measures and requirements relevant to the
Contractor set forth in the IEE and the EMP, with the approved site-specific EHSMP, and
with any corrective or preventative actions set out in safeguards monitoring reports that the
Employer will prepare from time to time to monitor the implementation of the project IEE and
EMP through the EHSMP, (c) allocate the budget required to ensure that such measures,
requirements and actions are carried out, (d) document mitigation and monitoring measures
submit monthly reports on the compliance of such measures to the Project Manager and the
Employer.

Where unanticipated health and safety hazards, or environmental risks or impacts become
apparent during the Contract, the Contractor is required to update the site-specific EHSMP to
outline the potential impacts to site works and associated mitigation measures for the Project
Manager’s approval.

The Contractor shall be involved on resolving complaints and issues from affected people
relevant with the scope of works through grievance redress mechanism of the project.

In the event of a significant injury involving medical treatment or hospitalization and fatal
accident the Contractor shall notify the Project Manager immediately by verbal
communication and submit a formal report as soon as practicable after its occurrence. For all
accidents, whether fatal or not, the Contractor shall also notify the appropriate local
authorities in accordance with the Laws of the Country.

During the design, construction of the project, the pollution prevention and control
technologies and practices consistent with international good practice, as reflected in
internationally recognized standards such as the World Bank Group’s Environment, Health
and Safety Guidelines, World Health Organization’s guidelines on ambient air quality and
noise level etc., will be applied.

(https://www.ifc.org/wps/wecm/connect/topics_ext _content/ifc_external_corporate_site/sustain
ability-at-ifc/policies-standards/ehs-guidelines) These standards contain performance levels
and measures that are normally acceptable and applicable to projects. When Government of
India regulations differ from these levels and measures, the contractor will achieve whichever
is more stringent. If less stringent levels or measures are appropriate in view of specific
project circumstances, provide full and detailed justification for any proposed alternatives that
are consistent with the requirements presented in ADB SPS

GENERIC ENVIRONMENT MANAGEMENT PLAN (EMP)

contractor to create an Environment, Health and Safety Management Plan (EHSMP)
based on this.
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Generic Environmental, Health and Safety Management Plan (EHSMP) for Lift Irrigation
Facility under HPSHIVA Project, Himachal Pradesh. Contractor will create an EHSMP
from this generic plan and findings of the site survey

Design and preconstruction stage
Felling of Feeling of trees from HP Land Irrigation | Environmental | CHPMA NA Environmental Environmental
trees on development work (expect Preservation | sites Expert at PIU, | recording; Experts at PIU Safeguard at
Government Ban/Oak) in non-forest Act, 1978 JSV will level, PMU level,
land government land in the rural ) prepare
areas which is not forming part | (Private land documentation .
not Archives to be
of 5ha compact wooded block - and secure .
. . : classified as o collected by Project
permission from Principal Chief permission Environmental Director
Conservator of Forests (PCCF) | Forest) before the
: L Experts at
if deemed found necessary after start of civil
PIU JSV;
a proper survey by DFO. works
No civil work should be carried
out until the permission is in All data
place. collated at
Cutting trees at the proposed PMU Level
sites will be kept to an absolute
minimum and only be permitted
when it is obstruction in the
planting design and laying of
irrigation system.
Procurement | Contractor to source materials Central Project Pollution Submission of | NA Contractor PIU Expert,
of from authorized sources by the Motor Districts Certificates Pollution
construction government. Vehicle Act Certificates
materials ) ) along with
could lead to | Use construction vehicles claims on the PMU' )
vehicular having proper pollution NOCs. use of Specialist
emissions vehicles/
transportation/
machinery Finance
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outlets. Its gradient is usually
steep and should be protected
by the sods of earth. A piece of
rock, a brick, or a cement block,

Specialist
Dust Minimization of dust pollution by | NA Project Visual site Regular field NA Contractor PIU Expert,
pollution sprinkling water on excavated clusters verification audits by PIU
earth and borrowing pits. experts
Increased
soil erosion; | This activity should be avoided PMU
and loss of during the rainy season to avoid Irrigation Specialist
topsoil during | mudslide conditions; scheme Periodic site
the sites visits by PMU
preparation specialist
of sites
Construction Stage —Construction of Irrigation Schemes
Land The new terraces should be Project Completion PIU Contractor to PMU
Development | protected at their risers and clusters certificate to Environmental implement; Specialist
(terracing, outlets and should be carefully the contractor | Coordinator to
where maintained, especially during to be released | conduct site CH.F.’MA
needed) the first two years. only after audits and facilitators to
satisfactory ensure all monitor;
After cutting a terrace, its riser closure of site | protection
. . should be shaped and protected audit(s) work has DOH to award
Hill cutting using local stones, soil and finding(s) been work contracts
could lead to planted with grass as soon as ' appropriately according to the
- possible (grass turfing). Sod- implemented: season,
Dust forming grasses with extensive
pollution; rhizomes or rhizome-type
’ grasses are better than those of
Increased the tall or bunch-type.
Z(:(Ij erosion, The outlet for drainage-type
terraces is the point where the
Loss of run-off leaves the terrace and
topsoil; goes into the waterway or safe
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is sometimes needed to check
the water flow on steeper
channels.

Similar checks on water flow are
required for level bench terraces
where the water falls from the
higher terraces onto those
below. A piece of rock should be
placed on the lower terrace to
dissipate the energy of the
flowing water. Grasses should
also be established on the area
of the bench crossed by the
waterway.

As much as possible, terracing
activity should be avoided
during the rainy season;

Waste that The contractor should dispose Construction | Project Visual site Regular field Cost to be | Contractor PIU Expert,
may get of all such waste away from and clusters verification audits by PIU | borne by DOH
generated if community land or any valley Demolition experts the
left at the site | side that needs protection or waste contractor
could lead to | compaction with more soil. as part of
land and s the overall PMU. .
water Such sites should be selected in Periodic site | ot Specialist
pollution; consultation with the farmer visits by PMU
community and should be at specialist
least 50m away from the site.
Construction | Assess downstream water users Project Grievance Visual site NA PIU Expert, JSV | PMU
of weir / dyke | carefully and ensure that their clusters Redressal verification Specialist
& rights are protected, also ensure Mechanism
construction international water rights are not
of violated.
percolation
tank my lead | Meaningful consultation with the
to conflict stakeholders and potentially
with affected people (AP) will be
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downstream

undertaken on the potential

ensure that works is completed
before onset of monsoon.

Erect temporary barriers/ coffer
dam to form enclosed
construction area with least
disturbance.

Allow adequate time to settle the
solids prior to pumping out
water; only clear/clarified water
shall be pumped back into the
water body/reservoir; any silt
laden water should be pumped
to a silt pond only.

Install temporary silt traps or
sedimentation basins along the
drainage leading to the water
bodies.

Avoid/minimize use of fuels,
chemicals and lubricants;
ensure no spillage; and have an
equipment spill and containment

water users environmental and social
right impacts.
Impact on Select a construction Water Irrigation | Visual site Regular field Cost to be | Contractor PIU Expert,
surface methodology that is least (Pollution Sites verification audits by PIU | borne by Jsv
water quality | disturbing, and appropriate for and expert from the
during the in-situ site condition, and Prevention) Jsv contractor
construction able to complete the Act as part of PMU
of intake well | construction work in minimum the overall -
time. Lo contract Specialist
Periodic site
Schedule the construction works visits by PMU
during the lean period only and specialist
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plan on-site.
Soil Erosion, | Stabilize surface soils where Water Irrigation | Visual site Regular field Cost to be | Contractor PIU Expert,
silt runoff, loaders, support equipment and | (Pollution Sites verification audits by PIU | borne by JsSv
contaminatio | vehicles will operate by using and expert from the
n due to water and maintain surface soils | Prevention) Jsv contractor
inappropriate | in a stabilized condition. Act as part of PMU
transfer, the overall -
storage, and | To mitigate soil erosion, o contract Specialist
disposal of contractors should prepare and Periodic site
petroleum implement a Soil Erosion visits by PMU

M Pl f th specialist
products, anagement Plan as part of the
chemicals, contractor site-specific EMP.
hazardous The EMP should include proper
materials, transport and storage
liquids and requirements for such materials.
soln_:i waste. Measures such as settling
spoils from . - .

ponds or sedimentation basins
earthwork should be provided to prevent
during surface runoff; petroleum or
construction | other such products to be kept

upon the impervious floor with

secondary containment.
Change in Select government land for NA Irrigation | Visual site Regular field Cost to be | Contractor PIU Expert,
land use and | construction of Main Delivery Sites verification audits by PIU | borne by JSV
loss of Tank to the extent possible. expert from the
agricultural Minimize use of fertile land, JSv contractor
land, impact forest, private properties, and as part of

. ) PMU
on forest settlement areas during pipe the overall -
. L ) . Specialist
area, and laying activity. Subprojects with Periodic site contract
settlement involuntary resettlement will not L
. ., . visits by PMU
areas during | be eligible for funding. e
. specialist

construction ) )
of MDT and Barricade the construction area
pipe laying using hard barricades on both
activities due | Sides and provide dust/wind
to laying of screen,
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rising main

Initiate site clearance and
excavation work only after
barricading of the site is done;

Confine all the material,
excavated soil, debris,
equipment, machinery
(excavators, cranes etc,), to the
barricaded area,;

Limit the stock piling of
excavated material at the site;
remove the excess soil from the
site immediately to the
designated disposal area;

Undertake the work section
wise: 100 — 200 m section
should be demarcated and
barricaded.

Degradation
in ambient
air quality
during
construction
of MDT,
hauling of
material,
material
stock piling,
pipe- laying
activity, land
clearance for
horticulture
area
development

Damp down the soil and any
stockpiled material on site by
water sprinkling;

Use tarpaulins to cover the
loose material (soil, sand,
aggregate etc.) when
transported by trucks;

Control dust generation while
unloading the loose material
(particularly aggregate, soil) at
the site by sprinkling water and
unloading inside the barricaded
area;

Apply water and maintain soils
in a visible damp or crusted
condition for temporary

Air
(Pollution
and
Prevention)
Act

Irrigation
Sites

Visual site
verification

Regular field
audits by PIU
expert from
JSV

Periodic site
visits by PMU
specialist

Cost to be
borne by
the
contractor
as part of
the overall
contract

Contractor

PIU Expert,
JSV

PMU
Specialist
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stabilization;

Apply water prior to levelling or
any other earth moving activity
to keep the soil moist throughout
the process; Avoid open burning
during land preparation, weed
control, and post-harvest
treatments;

Check PUC status of
construction vehicles and
machineries; Prohibit burning of
pesticide-treated agricultural
wastes and by-products;

Occupation
Health and
Safety

Construction works such as Building and | Irrigation | Availability of Periodic site Covered EPC Contractor | PIU JSV
pump house, rising main and Construction | Scheme | all PPE kit to visits by PMU | by EPC
MDT may require worker to worker sites and | workers, specialist Contractor
work at height and therefore safety project especially
there will be risk of slippage clusters safety betls
from height and nets
In the context of the COVID-19, WHO Health | Irrigation | Health records | PIUs collect Covered EPC Contractor | PIUJSV
workers may be exposed to and Safety Scheme | of the such records by EPC
occupational hazards that put Policies and | sites and | contractual mention by Contractor
them at risk of disease Guidelines project workers to be the contractor
clusters maintain by
The protocols should include the hiring
requirements on wearing masks agency

PPE, physical distancing, hand
washing, disinfection, checking
body temperature, ventilation,

management of waste,
awareness, and morning
briefings.

Contractor will prepare COVID-
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19 health and safety plan in
reference with WHO's

Considerations for public health
and social measures in the
workplace in the context of
COVID-19
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25. List of threatened plant and animal species in HP As per Himachal Pradesh State

Biodiversity Board

2 ) ! THE GAZETTE OF INDIA : EmeRDlN ARY [Parr 11—Sec, 3(ii)]
(1) (2) m @)
3 watn e Satatavm are frefaten s wrian 1. Capra falconeri (Wagner)
T — 12 Mosghus chrysogaster (Hodgson, 1839)
(i) wm™ s @ fog, st wonfoat & 13. Gyps bengalensis (Gmelin, 1788)
el TEGH! T A . 4. Gyps tenuirosiris Gray, 1844
(i) wEA 3 = " m“"_' sit Sa:mam" = 15 Sarcogyps calvus (Scopoli, 1786)
| X 1l o i 16. Vanellus gregarious (Pallas, 1771)
(iif) TS FHEH ol s = fawm & 17. Cervus elaphus hanguli
g Bt z 18. Capricornis sumatraensis
: - ; X PNsis
ST sitt avatedl e At i .
s wonfvdl & way A Hfuw AN
IqeT HT | Condition Conditions
(d s 2o e T : :
. i, e B I No plant or animal species as notified above shall
% be collected in live or dead condition by any
MINISTRY OF ENVIRONMENT AND FORESTS except, for purposes mentioned below, with the
NOTIFICATION approval of the concerned State Biodiversity
Board: and also in accordance with the
New Delhi, the 17th March, 2009 A s
g 3 S provisions of the Indain Forest Act, 1927 (16 of
) 8.0, 7_33('-‘_)"—'.“ ONERCIN, of powcrs”conferred by 1927) and the Wild Life (Protection) Act, 1972
S:‘"(:‘f‘ 38of :I‘E_B“’lo@“’l Diversity Act, Zl()?h a8 053‘0(:3‘)' (53 of 1972) of the relevant State Forestand Wild
the Central Government in consulation Wi e B
i fel lations, namely =—
Government of Himachal Pradesh, hereby notifies the i s 4
species of plants and animals which are on the verge of (a) Scientific research;
cnmctmq.nshstcd incolumg (Z}OT‘?‘C Table given l?clow, (b) Herbarium and muscum of scientific and
and prohibit or regulate the collection thereof subject to e
the conditions specified in the Annexure 10 this notification, academic insttutions;
for the State of Himachal Pradesh, namely :— (¢) Propagation; and
o e o R R
SL No. Name of the species (d) Any other scientfic investigation
N e
(1) ; @) 2 The concerned State Biodiversity Board shall
Plants initiate or conduct -—
| Aconitum deinorrhizum Stapf @) studies on all aspects of the notified species
2 Aconitum heterophyllum Wall. ex Royle for holistic understanding;
Aconitum violaceum Jacq. Ex Stapf (i) propagation of the notified species for the
Eremostachys superba Royle ex Benth purpose of i o and ex situ conservation
and rehabilitation; and
Jasminum parkeri Dunn
(iii) awareness programmes and provide

3

1

5

6 Nardosiachys grandiflora DC.
7 Dactylorrhiza hetegiera

&

Taxus wallichiana

Animals \
9 Murina grisea Peters, 1872
10. Cervus duvaucelii (Cuvier, 1823)

educational materials on notified species for
forest department personnel, Biodiversity
Management Commiltees, ecotourism
programmes, and forest dwellers and tribals.

[F. No. 28-12/2008-CS-1l1]
A. K. GOYAL, Jt. Secy

26. Access for Other Contractors

The Contractor §hgl| allow reasonable access to other Contractors if any engaged on the Site
or on areas adjoining the Site to carry out their works.

In the event of a dispute over access or priority between Contractors, the Employer’s

Rep.resentative shfall bg informed in writing. The Employer's Representative shall inform all
parties concerned in writing of his decision.

Wherg any part of the Works is associated with or in physical contact with plant/system
supplied under a separate contract, the Contractor shall satisfy himself that the work c);rr' d
out by the other contractor is consistent with the correct operation of the Plant. In the evcleent
of the Contractor considering any work being carried out or any work already .completed to

be detrimental to the ultimate o [
peration of the Plant/system, he shall report the
’ ’ m
once to the Employer’s Representative. P e el
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If the work of the Contractor is delayed because of any acts or omissions of any other
Contractor, the Contractor shall have no claim against the Employer on that account other
than for an extension of time.

27. Survey Equipment and Field Assistance to the Employer’s Representative

The Contractor shall make available to the Employer's Representative required survey
equipment, suitably educated and trained survey assistants and labourers for use on and
about the Site in sufficient numbers and at all reasonable times. The above mentioned
equipment shall be the property of the Contractor upon the completion of the Contract.

28. Safety Equipment to the Employer’s Representative

The Contractor shall provide the Employer's Representative with the safety equipment at
each site office. The Contractor shall replace each item after it wears out and becomes
unsuitable for use.

28.1. First Aid at Office and work site

The Contractor shall make his own arrangements for treatment of casualties on the Site in
such first-aid units as may be thought necessary. The Contractor shall be responsible for the
construction of such first-aid units and their management and operation and the removal by
ambulance of injured or sick employees to nearby hospitals. The first-aid service shall cover
the Contractor's own personnel as well as that of the Employer, the Employer's
Representative and all Subcontractors.

28.2. Testing Facilities, Laboratory

Within 14 days of issue of Notice to Proceed, the Contractor shall establish, in the campus of
site office, an on-site fully furnished and adequately equipped field laboratory staffed by
gualified personnel suitable for construction material testing. Frequency of material testing
shall be as per QAQC manual of the project. He will ma’ke the facility to test other material in
the approved independent material testing laboratory. The name and qualifications of
independent testing laboratories shall be submitted to Employer's Representative for
approval no less than thirty calendar days prior to the date the laboratories are to be used.
Once approved, dismissal and replacement of the approved independent testing laboratory
shall require written authorization by the Employer’s Representative. The site laboratory shall
be functional till the project completion. Laboratory and equipment shall become the property
of the Contractor upon completion of the Contract

If Employer’s representative found that Laboratory arranged by the Contractor is not being
maintained properly then Employer’s representative has right to deduct a reasonable amount
from payment. The calibration of the laboratory equipment and instruments shall at the initial
stage to be certified by agencies approved by the Employer's Representative. Laboratory
equipment shall be properly maintained and calibrated throughout the period of the Contract
by the Contractor at his own expense. The Contractor shall notify the Employer’s
Representative in sufficient advance prior to conducting any tests for the materials and work.
The Employer's Representative will also inspect the laboratory and the contractor shall
provide adequate facilities to the Employer's Representative for his independent verification
of the accuracy and adequacy of the facilities.

The Contractor shall be responsible for the sampling, curing, and transport to the
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28.3.

29.

laboratories of all materials for testing, and all testing costs including laboratory fees, and/or
all costs in running the on-site laboratory, i.e., chemicals, reagents, and other test
consumables, staff, and utilities.

Site Safety

The Contractor shall at all times in the conduct of his work and that of his Subcontractors
adhere to the established rules and regulations concerning all safety matters at as per
applicable laws. This is especially important wherever it is necessary to enable the free
passage of the public through the Site.

The Contractor's Safety Officer shall have the qualification and the authority to issue
instructions to the Contractor's personnel regarding protection measures to prevent accidents.

The Contractor shall provide the public with adequate information on all risks with respect to
the construction works. If the general public sustains any kind of bodily injury or death, the
Contractor shall be responsible for providing all necessary medical care and compensation.

During construction the Contractor shall erect, maintain and subsequently remove sufficient
barricades, guards, lighting, sheeting, shoring, temporary sidewalks and bridges, danger
signals as well as temporary covering of potential accident areas, as approved by the
Employer’'s Representative. .

All open excavations along pipe lines shall be protected sufficiently to keep out livestock, and
ensure the safety of workmen and members of the public and be in accordance with the
directives of the police and the other local regulations.

The Contractor shall be responsible for ensuring that all persons working in the vicinity of
power lines are aware of the relatively large distance that high voltage electricity can "short" to
earth when cranes or other large masses of steel are in the vicinity of power lines.

Where work is to be carried out in the proximity of buildings, bridges, tanks or other structures,
the Contractor shall take all necessary precautions, including shoring and strutting, where
necessary, to ensure the safety of the structures that are at risk.

The Contractor shall be responsible for all damages or injury which may be caused on any
property by trespass by the Contractor's or his Subcontractor's employees in the course of
their employment, whether the said trespass was committed with or without the consent or
knowledge of the Contractor.

Equivalency of Standards and Codes

Except where otherwise specified, the Works under this Agreement shall comply with the
requirements of the referenced or relevant Indian Standards (IS), British Standards (BS),
AWWA standards, 1SO standards AWS standards, ASTM standards, etc. Other equivalent
national or international standards or similar other organizations may be considered at the
sole discretion of the Employer’s Representative or as may have been agreed in the Agreement.
All standards used shall be the latest versions.

Note: In case of difference or conflict of standard manuals/book/guidelines as listed
above, the stringent and superior design value(s)/parameter(s)/specification(s) shall be
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followed by Contractor for the detailed designs of proposed works.

The Contractor shall obtain at least one copy of each IS, BS, or other approved standards or
reference material which are referred to in the specification and a copy of all other standards
which apply to materials which are being supplied to, or workmanship executed on the works.
These standards and reference material shall be available to the Contractor and the
Employer’'s Representative at all reasonable times.

Where the requirement of any such standard specification or regulation conflict with
Employer's Requirements, then the Contractor should refer to the Employer’s Representative
for clarification before proceeding with construction of the Works.

The Contractor shall carry out the Works based on the Standard Specifications available
with the Jal Shakti Vibhag.

In addition to the Standard Specifications prescribed above, the Contract is governed
by the Particular Specifications provided in Section 6 of this bid document.

Except as otherwise specified in the above Specifications, the Indian/International Standards
and codes of practice in their latest version shall be adhered to for the design, manufacturing,
inspection, calibration, installation, field testing, packing, handling and transportation of
products. Should any product be offered conforming to other standards, the equipment or
products shall be equal to or superior to those specified and the documentary confirmation
shall be submitted for the prior approval of the Employer.

All the Materials incorporated in the Works shall be the most suitable for the duty concerned
and shall be new and of first-class commercial quality, free from imperfections and selected for
long life and minimum maintenance. These may be tested according to relevant Indian
Standards (IS) or International Standards Organization (ISO) standards in qualified and govt.
approved labs and certificates produced to the satisfaction of the Employer's Representative
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Section 6: Annexure 1 — Particular Civil Requirement HP SHIVA

PARTICULAR CIVIL REQUIREMENTS

The “General Specifications for Civil and Structural Works” as given in standard specification, set
out the specifications that shall be followed for construction of General Works. Specifications for
additional specialized items of civil and structural works are as set out in this Particular
Technical Specifications, of this Section.

In the event of any discrepancy between the provisions of the General Specifications and the
Particular Technical Specifications, the provisions of the Particular Technical Specifications will
prevail.

The contractor shall validate/prepare the detailed structural drawings of the various components
of the work.

1. Design Submission

Validation report / Complete detailed design calculations of foundations and superstructure
together with general arrangement drawings and explanatory sketches shall be submitted
by the Contractor to the Employer's Representative. Separate design calculations for
foundations or superstructures submitted independent of each other shall be deemed to be
incomplete and will not be accepted by the Employer's Representative.

2. Design Philosophy

Following are the details which are to be included in the general design philosophy document
submission:

1. Design assumptions/philosophy for Liquid Retaining Structures with various boundary
conditions as applicable

2. Design assumptions/philosophy for buildings
3. Design assumptions/philosophy for all other structures

4. Standard General Notes shall include material properties (grade, strength, unit weight
etc.), development lengths, lap/splice lengths, Anchorage lengths under tension and
compression, clear cover, water proofing specifications, legend used etc.

3. Standard Details

Following typical details shall also be submitted for approval prior to proceeding with detailed
design:
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1. Reinforcement detail showing the development length at Column/Footing intersection,
Column and Roof beam intersections, Walls and Base slab intersections, Walls and cover
slab intersections.

2. Detailing of the reinforcement for columns, beams, beam/column intersection,
footing/column intersection, and Slabs as per relevant code provisions/requirements
depending upon the assumptions made in the design as applicable.

3. Reinforcement detail for cut-outs in slabs and walls with maximum size of cut-outs

4. Reinforcement detail at top of RCC trench walls showing edge/seating angles

(621

. Pouring sequence of concrete and standard details for construction joints, expansion joints,
contraction joints, etc.

6. Details of Opening/Manholes and Rungs to be placed in the tanks

\‘

. Detail for rain water drainage down takes at terrace slab and water proofing at
roof/sunken slabs

8. Detail for Roads, plinth protection and entrance ramps to buildings

9. Detail for Handrails and fixing detail of handrail to concrete, Steel Ladders and fixing detail
of ladders to Walls/Concrete, Cage ladders, Boundary walls, Fencing and Gates, etc.

4. Submission

Submissions of detailed design calculations and Good for Construction drawings shall
include the following as a minimum:
A. Detailed Design Calculations
1. One (1) Copy of a Compact Disc (CD) containing electronic files relevant to the
structure’s modelling, analysis and design calculations (Microsoft Excel, Staad
Pro, etc.). Files submitted shall be in editable format.
2. Print copy (6 Copies) of the contents as submitted in the Compact Disc. B.
Good for Construction Drawings
1. One (1) Copy of a Compact Disc (CD) containing Autocad files (Civil General
Arrangement, Structural Dimensions and Reinforcement Details) pertaining to the
structure. Files submitted shall be in editable format.
2. Print copy (6 Copies) of the contents as submitted in the Compact Disc. Prints to
be submitted on Al Size Sheet as a minimum or A0 Size Sheet when required by
the employer.

3. Bar-bending schedule indicating the number, shape and size of the rebars
shall be submitted as part of the Reinforcement Details

4. Detailed drawing showing the location, number and depth of inserts shall be
included for any structural steel inserts/Metal inserts in the structure such as
rungs, bolted connections for ladders/railings, etc.
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5. Location of Construction Joints and pour sequence shall be included on the
drawing for base slabs, walls and top slabs.

6. Revised drawings shall be submitted by clouding at the location with the latest
revision number and also show the history of revisions in a table format just
above the title block.

The design considerations described hereunder establish the minimum basic requirements
of plain and reinforced concrete structures, masonry structures and structural steel
works. However, any particular structure shall be designed for the satisfactory performance
of the functions for which the same is being constructed. The Contractor shall also take
care to check the stability of partly completed structures.

5. Design Standards

All the designs shall be based on the latest Bureau of Indian Standard (BIS) Specifications
or Codes of Practice. The design standards adopted shall follow the best modern
engineering practice in the field based on any other International Standard or specialist
literature subject to such standard reference or extract of such literature in the
English language being supplied to and approved by the Employer's Representative. In
case of any variation or contradiction between the provisions of the BIS Standards or
Codes and the specifications given along with the tender document, the provision given in
this Specification shall be followed.

All reinforced concrete structural design shall generally conform to the following publications
of the Indian Standards Institution and other relevant Indian Standards (upto latest
amendment) & IRC not mentioned in the list:-

(i 1.S.456 Code of Practice for plain and reinforced concrete

(i) 1.S.875 Code of Practice for design loads for buildings and structures (Part | to V)

(i)  1.S.3370 Code of Practice for concrete structures for the storage of liquids (Part | to
V)

(iv) 1.S.1893 Criteria for earthquake resistant design of structures (Part-1)
(v) 1.S.2950 Code of Practice for Design & Construction of Raft Foundation

(vi) 1.S.2974 Code of Practice for design and construction of machine foundations
(Part 1 to 4)

(vi) I.S. 4997 Criteria for Design of Hydraulic Jump Type Stilling Basin with Horizontal & Sloping Apron
(vii) 1.S.6512 Criteria for Design of Solid Gravity Dams

(viii)l.S. 11089 Code of Practice for Design and Construction of Ring Foundation

(ix) 1.S. 11223 Guidelines for fixing Spillway Capacity

(x) .S 11682  Criteria for Design of RCC Staging for Overhead Water Tanks

(xi) I.S. 12169 Criteria for Design of Small Embankment Dams

(xii) .5.13920 Code of Practice for Ductile Design & Detailing of Reinforced Concrete
Structures subjected to Seismic Forces.
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(xiii) 1.S. 4326 : Code of Practice for Earthquake Resistant Design and Construction of
Buildings

(xiv) 1.S. 1904 : Code of Practice for design and construction of foundations in soils:

general Requirement

All structural steel design shall generally conform to the following publications of the Indian
Standards Institution:

() 1.S.800
(i) 1.S.806

. Code of Practice for general construction in steel
Code of Practice for use of steel tubes in general building construction

6. Design Life

The Plant components shall be designed and constructed to provide the minimum service life
listed below for each component.

Buried Piping ; 30 years
Reinforced Concrete Structures : 60 years
Other Concrete Structures : 50 years
Steel Structures : 50 years

7. Design Loadings

All buildings and structures shall be designed to resist the worst combination of the following
loads/stresses under test and working conditions; these include dead load, live load, wind
load, seismic load, stresses due to temperature changes, shrinkage and creep in materials,
and dynamic loads:

7.1. Dead Load
This shall comprise all permanent construction including walls, floors, roofs, partitions,

stairways, fixed service equipment’s and other items of machinery. In estimating the loads of
process equipment all fixtures and attached piping shall be included, but excluding contents,
shall be considered.

The following minimum loads shall be considered in design of
structures:

(i)

Weight of water

9.81 kN/m?

(ii)

Weight of soil (irrespective of strata
available at site and type of soil used for
filling etc). However, for checking stability
against uplift, actual weight of soil as
determined by field test shall be
considered

18.00 kN/m?

(iil)

Weight of concrete

24.00 kN/m3

(iv)

Weight of reinforced concrete

25.00 kN/m?
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7.2.

7.3.

7.4.

7.5.

20.00 N/m? per

(v) | Weight of brickwork (exclusive of plaster) mm thickness of

(vi) | Weight of plaster to masonry surface ; 20.00 N/m? per
Weight of granolithic terrazzo finish or

(vii) _ 24.00 N/m? per
rendering screed, etc. mm thickness
78.5 N/m2 per
(viii) | Weight of MS chequered plates : mm thickness of
nlatac
Live Load

Live Load (LL) shall include the superimposed loads due to the use/occupancy of the
structure/building not including dead, wind or earthquake load. Live loads shall be in
general as per |.S. 875 Part (II). However, the following minimum loads shall be considered
in the design of structures:

(1) Live load on roofs (Accessible) 1.50 KN/m?
(Non- Accessible) ; 0.75 kN/m?

(if) | Live load on floors supporting Equipment such as 10.00 kN/m?
pumps, valves etc. :

(i) | Live load on all other floors walkways, stairways and 5.00 kN/m?
platforms

Iv) | Surcharge for underground structures Including 20.00 kN/
channels, sumps, cable & pipe trenches etc m?2

In the absence of any suitable provisions for live loads in BIS Codes or as given above
for any particular type of floor or structure, assumptions made must receive the approval of
the Employer’s Representative prior to starting the design work. Apart from the
specified live loads or any other load due to material stored, any other equipment load or
possible overloading during maintenance or erection/construction shall be considered and
shall be partial or full whichever causes the most critical condition.

Wind Load

Wind loads shall be as per I.S. 875 Part 3.

Earthquake Load

This shall be computed as per I.S. 1893. An importance factor appropriate to the type of
structure shall be considered for design of all the structures. All the civil structures
constructed by the bidder shall be earthquake resistant for zone V.

Dynamic Load

Dynamic loads due to working of items such as pumps, blowers, compressors, switch gears,
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travelling cranes, etc. shall be considered in the design of structures as per manufacturer’s
data..

7.6. Wheel Load
For any structure or pipeline below the roads, Class A loading of IRC 6 shall be taken.

8. Joints
Movement joints such as expansion joints, complete contraction joints, partial
contraction joints and sliding joints shall be designed to suit the structure. However,
contraction joints shall be provided at specified locations spaced not more than 7.5 m in
both right angle directions for walls and rafts.

Expansion joints of suitable gap at suitable intervals not more than 30 m shall be provided
in walls, floors and roof slabs of liquid retaining structures.

Construction joints shall be provided at right angles to the general direction of the
member. The locations of construction joints shall be decided on convenience of
construction. To avoid segregation of concrete in walls, horizontal construction joints are
normally to be provided at every 2 m height. PVC waterstops of 150 mm width shall be used
for walls and 230 mm width for base slabs. Expansion joints for non-liquid retaining
structures shall be provided as per IS 3414 (upto latest amendment).

9. Design Criteria for Underground or Partly Underground Liquid Retaining
Structures
All underground or partly underground liquid containing structures shall be designed for the

following conditions:

() Liquid depth up to full height of wall: no relief due to soil pressure from outside to be
considered;

(i) Structure empty (i.e., empty of liquid, any material, etc.): full earth pressure and
surcharge pressure wherever applicable to be considered .

(iii) If water table exists, earth pressure to be considered for submerged soil conditions
with reference to geotechnical recommendations, approved by the Engineer.
(iv) Partition wall between dry sump and wet sump : to be designed for full liquid depth up

to full height of wall; (if applicable)

(V) Partition wall between two compartments : to be designed as one compartment empty
and other full; (if applicable)

(vi) Structures shall be designed for uplift in empty conditions with the water table
considering at existing ground level or HFL whichever is higher.

Page 6 of 34



Section 6: Annexure 1 — Particular Civil Requirement HP SHIVA

(vii)  Walls shall be designed under operating conditions to resist earthquake forces from
earth pressure mobilization and dynamic water loads;

(viii)  Underground or partially underground structures shall also be checked against
stresses developed due to any combination of full and empty compartments with
appropriate ground/uplift pressures from below to base slab. A minimum factor of 1.25
shall be ensured against uplift or floatation.

(ix) All the liquid retaining structures shall be designed for maximum design crack widths
of 0.1mm for direct tension and flexure.

(x) For general retaining walls and large sized tanks where the walls are designed
as retaining  walls, sliding check shall also be performed along with over turning
checks.

Overturning: The stability of a structure as a whole against overturning shall be
ensured so that the restoring moment shall be not less than the sum of 1.2 times the
maximum overturning moment due to the characteristic dead load and 1.4 times the
maximum overturning moment due to the characteristic imposed loads. In
cases where dead load provides the restoring moment, only 0.9 times the
characteristic dead load shall be considered. Restoring moment due to imposed loads
shall be ignored.

(xi) Sliding: The structure shall have a factor against sliding of not less than 1.4 under
the most adverse combination of the applied characteristic forces. In this case only
0.9 times the characteristic dead load shall be taken into account as per IS codes.

(xii)  In case of Large and Deep Underground Tanks, the analysis can be carried by Finite
Element Method using STAAD.Pro or any other equivalent software predominantly
used and accepted in the industry.

10. Foundations

() The minimum depth of foundations for all structures, equipment’s, buildings and frame
foundations and load bearing walls shall be as per IS 1904 but in any case this shall
not be less than 1.5 meter in the original/ Virgin soil.

(i) Maximum safe bearing capacity of soil strata shall be taken as determined by the
Contractor through his own independent investigations subject to approval of
Employer’'s Representative. It may be used by Contractor as part of, in addition to, or
in lieu of such investigations at his own risk.

(i) Care shall be taken to avoid the foundations of adjacent buildings or structure
foundations, either existing or not within the scope of this Contract. Suitable
adjustments in depth, location and sizes may have to be made depending on site
conditions. No extra claims for such adjustments shall be accepted by the Employer.
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(iv) The Bidder shall ensure the technical feasibility of the offer submitted after visiting the
sites and conducting independent investigations. It must be clearly understood by the
contractor that he shall be required to design and execute every item(s) of work(s)
which are considered required or necessary for the satisfactory completion and
functioning of the entire work, commissioning of electro-mechanical equipment ,
Instrumentation, trial run and any other items required but not specified in the bid
document, but are essential to complete the scheme. Nothing extra or additional shall
be paid to the contactor on account of his failure of understanding.

(v) Special attention is drawn to danger of uplift being caused by the ground water
table.For design purpose, Ground water table at existing ground level or HFL whichever
is higher shall be considered. All underground structural slabs shall be designed
for uplift forces due to ground water pressure.

(vi) Raft foundation as per IS 2950 ( Part | ) (upto latest amendment) shall be provided
wherever applicable to counteract uplift due to water.

(vii) EGL (Existing ground level) and FGL (Finished ground level) shall be marked on all
drawings showing foundation/sub-structure details and related design documents.

(viii) Machine/static equipment foundations shall be separated from adjoining parts of
buildings, other foundations and floor/pavement slabs. Joints at floor/pavement slabs
shall be suitably sealed.

(ix) Foundations and structures for machines subject to vibrations shall be so
proportioned that the amplitude and frequency of the foundation/structure are within
the permissible limits as per relevant BIS codes (or as required by the machine
vendor).

(x) Machine foundations shall be designed and detailed as per IS: 2974 (upto latest
amendment). All appendages to such foundations shall be reinforced suitably to
ensure integral action.

11. Design Requirements

The following are the design requirements for all reinforced or plain concrete structures:

a) All water retaining structures shall use Sulphate resistant cement (SRC) and and non-
liquid retaining structures shall use Ordinary Portland Cement (OPC)

b) All blinding and levelling concrete shall be a minimum 100 mm thick in concrete grade
M10.

c) Allliquid retaining reinforced concrete structures, concrete shall be of a minimum M30
grade and Buildings, shall be of a minimum M25 grade (Footings, Plinth Beams,
Columns, Slab and beams, etc., i.e. which are other than liquid retaining structures).
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Further, if there are any liquid retaining RCC tanks coming up with in the buildings,
concrete shall be of minimum M30 grade for such RCC tanks also.

d) The reinforced concrete for Liquid Retaining structures shall have a minimum cement
content of 375 kg/m*® for M 30 grade concrete and Buildings shall have 350 kg/m?3
with M25 grade concrete. Reinforced concrete shall have maximum slump of 200mm
with maximum water cement ratio of 0.48. Cement content not including fly ash and
ground granulated blast furnace slag in excess of 450 kg/ m? should not be used
unless special consideration has been given in design,

e) As a design consideration to control crack, though general requirements of IS 3370
shall be followed, All liquid retaining structures shall be designed based on the
serviceability crack width limit state (i.e. 0.1 mm crack width) and other limits including
the ultimate limit states.

f)  The minimum cover to the main reinforcing bars for different members.

1. Non-liquid retaining structures shall be as follows unless stated otherwise: Slab
(Floor, Roof, Canopy, and Staircase) 30 mm
Shell roof for Filter house/Clarifiers 25 mm Beams (Sides,
Bottom & Top) 40 mm
Lintels (all around) 30 mm Columns
50 mm Pedestals
(in contact with earth) 50 mm Basement
wall, retaining walls
i) Face in contact with earth 50 mm ii)
Face in contact with liquid 50
mm
iii) Interior face 40 mm
Foundations 50 mm

NOTE: The minimum clear cover to all reinforcement including stirrups and links shall be
50 mm for all liquid retaining structures.

g) For reinforced concrete structures, steel in reinforcement shall be HYSD Corrosion
Resistant Steel (CRS) of grade Fe 500. All physical and chemical properties of this Fe
500 grade steel shall confirm to IS: 1786-2008. Welded wire fabric shall conform to IS:
1566 as shown or specified on the drawing. The CRS (corrosion resistant steel) index
shall be at least 1.35 when tested for Salt Spray test as per “ASTM B 117 — 2009 test
procedure for 120 hours when compared with the Fe 500 normal reinforcement bars
and with same bar diameter. All test results (including physical and chemical
properties and salt spray tests) have to be produced for the respective bar diameter
for each consignment of steel delivered at site and at a frequency of every 20 Metric
Tons.
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h)  The amount of reinforcement in each of the two directions at right angles within each
surface zone should be provided as per clause 8.1 of IS 3370 (Part 2): 2009
(upto latest amendment). Definition of surface zones is clearly shown in Figure 1 and
Figure 2 of IS 3370 (Part 2) (upto latest amendment): 2009. For slabs, minimum of
10 mm dia bars shall be used to avoid any deformation of lesser diameter bars
under loads prior to construction.

i) All buildings shall have a minimum 1 meter wide, 100 mm thick plinth protection
paving in M15 grade concrete or stone slabs/tiles. All plinth protection shall be
supported on well compacted strata.

) All pipes and ducts laid below the structural plinth and road works shall be surrounded
with concrete of grade M15 having minimum 150 mm thick concrete or D/4 (D = outer
dia. of pipe) thickness whichever is more.

k)  Use of pressure relief valves to reduce uplift pressure due to ground water table shall
not be allowed.

)] Detailing of the reinforcement shall be considered as per latest Indian code of
practices and special publications as applicable.

m) Sliding layer or slip layer shall be provided between sub base and structural slab
(Raft). Polythene sheets of 500 gauge shall be provided as sliding layer as per IS
specification.

n)  Water tightness testing of water retaining structures shall be done in accordance with
IS: 3370, Part | (upto latest amendment). It is described in Clause 2.25. The depth of
water for testing shall be up to the soffit of the covering slab.

0) Any structure or pipeline crossing below roads shall be designed for Class A of IRC
loading.

p) A layer of 450mm thick rubble packing with approved stone, set in regular lines, hand-
packed, Evenly placed, filling the interstices with approved small stone chips and
sand, consolidating by ramming or compacting with heavy roller after watering
including spreading of 12mm layer of stone grit on top shall be carried out for all
building works below grade slabs/rafts/footings under water logged conditions/high
water table conditions.

Page 10 of 34



Section 6: Annexure 1 — Particular Civil Requirement HP SHIVA

The following minimum thicknesses shall be used for different reinforced concrete members,
irrespective of design thicknesses:

(1) Walls for liquid retaining structures : 250 mm
(i) Roof slabs for liquid retaining structures ; 200 mm

(Other than flat slabs)
(ilf)  Bottom slabs/Raft for liquid retaining structures ; 300 mm
(iv) Floor slabs including roof slabs, walkways,

Canopy slabs : 125 mm
(V) Walls of cables / pipe trenches,

Underground pits etc. : 200 mm
(vi)  Column footings : 300 mm
(vii)  Parapets, chajja : 100 mm
(viii)  Precast trench cover : 100 mm

(ix)  Column Dimensions
a) Exceptional case (Based on any specific requirement)

i) To match with width of block masonry wall : 200mm
i) To match with width of brick masonry wall : 230mm
b) In general case : 300mm
(x) Beam (To match with width of block masonry wall) : 200mm
(xi) Launder Base Slab/Baffle walls 200 mm
(xii) Launder Vertical Wall, Baffle Wall, Gutter Slab ; 175 mm
(xiii) Grade Slabs : 200 mm

12. Materials in General

The term "materials” shall mean all materials, goods and articles of every kind whether
raw, processed or manufactured and equipment and plant of every kind to be supplied
by the Contractor for incorporation in the Works.

Except as may be otherwise specified for particular parts of the works the
provision of clauses in "Materials and Workmanship" shall apply to materials and
workmanship for any part of the works.

All materials shall be new and of the kinds and qualities described in the Contract
and shall be at least equal to approved samples.

As soon as practicable after receiving the order to commence the Works, the
Contractor shall inform the Employer’s Representative of the names of the suppliers
from whom he proposes to obtain any materials but he shall not place any order
without the approval of the Employer's Representative which may be withheld until
samples have been submitted and
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satisfactorily tested. The Contractor shall thereafter keep the Employers
Representative

informed of orders for and delivery dates of all
materials.

Materials shall be transported, handled and stored in such a manner as to prevent
deterioration, damage or contamination failing which such damaged materials will be
rejected and shall not be used on any part of the Works under this contract.

13. Samples and Tests of Materials

The Contractor shall submit samples of such materials as may be required by the
Employer's Representative and shall carry out the specified tests directed by the
Employer's Representative at the Site, at the supplier's premises or at a laboratory
approved by the Employer’s Representative.

Samples shall be submitted and tests carried out sufficiently early to enable further
samples to be submitted and tested if required by the Employer’s Representative.

The Contractor shall give the Employer's Representative seven days' notice in writing
of the date on which any of the materials will be ready for testing or inspection at the
supplier's premises or at a laboratory approved by the Employer’s Representative. The
Employer's Representative shall attend the test at the appointed place within seven
days of the said date on which the materials are expected to be ready for testing or
inspection according to the Contractor, failing which the test may proceed in his
absence unless instructed by the Employer's Representative to carry out such a
test on a mutually agreed date in his presence. The Contractor shall in any
case submit to Employer's Representative within seven days of every test such
number of certified copies (not exceeding six) of the test results as the Employer’s
Representative may require.

Approval by the Employer's Representative as to the placing of orders for materials or
as to samples or tests shall not prejudice any of the Employer Representative's powers

under the Contract.

The provisions of this clause shall also apply to materials supplied under any
nominated sub- contract.

14. Standards

Materials and workmanship shall comply with the relevant Indian Standards (with
amendments) current on the date of submission of the tender.
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Where the relevant standard provides for the furnishing of a certificate to the
Employer’'s Representative, at his request, stating that the materials supplied comply
in all respects with the standard, the Contractor shall obtain the certificate and
forward it to the Employer's Representative.

The specifications, standards and codes listed below are considered to be part
of this specification.All standards, specifications, codes of practices referred to herein
shall be the latest editions including all applicable official amendments and revisions.

In case of discrepancy between the Specification and the Standards referred to
herein, the Specification shall govern.

Materials

IS: 269 - Specification for ordinary Portland cement

IS: 383 - Specification for coarse and fine aggregates from natural sources for

concrete

IS: 428 - Specification for distemper, oil emulsion, colour as required

IS: 432 - Specification for mild steel and medium tensile steel bars and hard
drawn steel wire for concrete reinforcement (Parts 1 & 2)

IS: 455 - Specification for Portland slag cement

IS: 458 - Specification for precast concrete pipes (with and without reinforcement)

IS: 650 - Specification for standard sand for testing of cement

IS: 651 - Specification for salt glazed stoneware pipes and fittings

IS: 808 -  Specification for dimensions for hot rolled steel beam, column channel
and angle sections

IS: 814 - Specification for covered electrodes for manual metal arc welding of
Carbon and Carbon Manganese steel

IS: 1003 - Specification for timber panelled and glazed shutters (Parts 1 & 2)

IS: 1038 - Specification for steel doors, windows and ventilators

IS: 1077 - Specification for common burnt clay building bricks

IS: 1398 - Specification for packing paper, water proof and bitumen laminated

IS: 1489 - Specification for Portland pozzolana cement (Parts 1 & 2)

IS: 1566 - Specification for hard drawn steel wire fabric for concrete reinforcement

IS: 1580 - Specification for bituminous compounds for water proofing and caulking
purposes

IS: 1786 - Specification for high strength deformed steel bars and wires for concrete

reinforcement

IS: 1852 - Specification for rolling and cutting tolerances for hot rolled steel products

IS: 1948 - Specification for aluminium doors, windows and ventilators

IS: 1977 - Specification for structural steel (ordinary quality)

IS: 2062 - Specification for steel for general structural purposes

IS: 2185 - Specification for concrete masonry units (Parts 1 & 2)

IS: 2202 - Specification for wooden flush door shutters (Parts 1 & 2)
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b)

c)

IS: 2645 - Specification for integral cement water proofing compounds

IS: 2750 - Specification for steel scaffoldings

IS: 2835 - Specification for flat transparent sheet glass

IS: 3384 - Specification for bitumen primer for use in waterproofing and damp
proofing

IS: 3502 - Specification for steel chequered plates

IS: 4021 - Specification for timber door, window and ventilator frames

IS: 4350 - Specification for concrete porous pipes for under drainage

IS: 4351 - Specification for steel door frames

IS: 4990 - Specification for plywood for concrete shuttering work

IS: 10262- Recommended guidelines for concrete mix design

IS: 12330- Specification for sulphate resisting Portland cement

IS: 12709- Glass fibre reinforced plastics (GRP) pipes, joints and fittings for use for
potable water supply

Tests

IS: 516 - Method of test for strength of concrete

IS: 1182 - Recommended practice for radiographic examination of fusion - welded
butt joints in steel plates

IS: 1199 - Methods of sampling and analysis of concrete

IS: 2386 - Methods of test for aggregates for concrete (Parts 1 to 8)

IS: 2720 - Methods of test for soils (Parts 1 to 39)

IS: 3025 - Methods for sampling and test (physical and chemical) for water and

wastewater (Parts 1 to 59)
IS: 3495 - Method of test for burnt clay building bricks (Parts 1 to 4)

IS: 3613 - Acceptance tests for wire flux combination for submerged arc welding
IS: 4020 - Methods of tests for wooden flush doors shutters: Type tests

IS: 4031 - Methods of physical tests for hydraulic cement (Parts 1 to 15)

IS: 5807 - Method of test for clear finishes for wooden furniture (Parts 1 to 6)

IS: 7318 - Approval tests for welders when welding procedure approval is not

required (Parts 1 and 2)

IS: 13311 Methods of Non-destructive testing of Concrete- Part 1 & Part 2

Codes of Practice

IS: 456 - Code of practice for plain and reinforced concrete
IS: 783 - Code of practice for laying of concrete pipes
IS: 800 - Code of practice for general construction in steel
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IS: 806 - Code of practice for use of steel tubes in general building construction
IS: 816 - Code of practice for use of metal arc welding for general construction in
mild steel
IS: 817 - Code of practice for training and testing of metal arc welders
IS: 875 - Code of practice for design loads (other than earthquake) for building
structures (Parts 1to 5)

IS: 1081 - Code of practice for fixing and glazing of metal (steel and aluminium)
doors, windows and ventilators

IS: 1172 - Code of practice for basic requirements for water supply, drainage and
sanitation

IS: 1477 - Code of practice for painting of ferrous metals in buildings (Parts 1 & 2)

IS: 1597 - Code of practice for construction of stone masonry (Parts 1 & 2)

IS: 1742 - Code of practice for building drainage

IS: 1893 - Criteria for earthquake resistant design of structures

IS: 1904 - Code of Practice for Design and Construction of Foundation in Soils:
General Requirements.

IS: 2065 - Code of practice for water supply in buildings

IS: 2204 - Code of practice for construction of reinforced concrete shell roof
IS: 2210 - Code for design of reinforced concrete shell structures and folded plates

IS: 2212 - Code of practice for brickwork
IS: 2338 - Code of practice for finishing of wood and wood based materials (Parts
1&2)

IS: 2394 - Code of practice for application of lime plaster finish

IS: 2395 - Code of practice for painting, concrete, masonry and plaster surfaces
(Parts 1 & 2)

IS: 2470 - Code of practice for installation of septic tanks (Parts 1 & 2)

IS: 2502 - Code of practice for bending and fixing of bars for concrete
reinforcement

IS: 2571 - Code of practice for laying in-situ cement concrete flooring

IS: 2595 - Code of practice for radiographic testing

IS: 2751 - Recommended practice for welding of mild steel plain and deformed
bars for reinforced construction

IS: 2974 - Code of practice for design and construction of machine foundations
(Parts 1to 4)

IS: 3114 - Code of practice for laying of Cast Iron pipes

IS: 3370 - Code of practice for concrete structures for the storage of liquids
(Parts 1 to 4)

IS: 3414 - Code of practice for design and installation of joints in buildings

IS: 3558 - Code of practice for use of immersion vibrators for consolidating
concrete

IS: 3658 - Code of practice for liquid penetrant flaw detection

IS: 3935 - Code of practice for composite construction
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IS: 4000 -
IS: 4014 -
IS: 4127 -
IS: 4326 -

IS: 4353 -

IS: 5329 -
IS: 5334 -
IS: 5822 -
IS: 7215 -
IS: 9595 -

IS: 10005 -

SP:16 -
SP: 34
SP:38 -

Code of practice for High strength bolts in steel structures
Code of practice for steel tubular scaffolding (Parts 1 & 2)
Code of practice for laying of glazed stoneware pipes
Code of practice for Earthquake Resistant Design and Construction of
Buildings
Recommendations for submerged arc welding of mild steel and low alloy
steels
Code of practice for sanitary pipe work above ground for buildings
Code of practice for magnetic particle flaw detection of welds
Code of practice for laying of welded steel pipes for water supply
Tolerances for fabrication of steel structures

Recommendations for metal arc welding of carbon and carbon
manganese steels
Sl units and recommendations for the use of their multiples and of
certain other units

Design Aids for Reinforced Concrete to IS 456
- Handbook on Concrete Reinforcement and Detailing
Handbook of Typified Design of Structures with Steel Roof Trusses

d) Construction Safety

IS: 3696
IS: 3764
IS: 7205

Safety code for scaffolds and ladder (Parts 1 & 2)
Safety code for Excavation work
Safety code for erection of structural steel work

15. General Arrangement of Plant

The following general guidelines shall be followed in the preparation of general
arrangement of Plant:

- Sufficient room shall be allowed between items of plant and adjacent Plant or
fixed structures to permit safe and convenient access for operation and
maintenance;

- An area adjacent to all mechanical Plant shall be provided as maintenance lay

down area;

- fixed runways, lifting eyes or other means shall be provided to permit the
removal of Plant that may be required to be removed during the course of its
normal operational life for maintenance or any other purpose;
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- areas where leakage is likely to occur whether in normal use or during maintenance
shall be provided with covered drainage channels which shall direct spillage
either to a suitable plant drain or to a sump from where it can be pumped to plant
drain;

16. Orientation

The works shall be laid out within the confines of the Site in order to interface to the
existing infrastructure of roadways and inlet and outlet pipe work. Underground
services requiring to be relocated in order to accommodate the proposed site layout
shall, with the approval of the Employer's Representative, be relocated by the
Contractor.

17. Buildings and Structures

All the building and structure works shall generally comply with the following
Employer’'s

Requirements unless otherwise specified elswhere:

i) All building works shall be of reinforced concrete framework.

i) All external walls shall be in brick masonry (Ist class) and shall be provided as per
1S:2212 (Latest Revision) and shall be 230 mm thick.

i) All internal partition walls shall be in brick masonry (Ist class) and shall be provided
as per IS: 2212 (Latest Revision)..

iv) (@ Finishes to concrete liquid retaining structures shall be : -
F1 - External surfaces, buried
F2 - External surfaces exposed and up to 300 mm below ground level
F2 - Internal surfaces

(b) Finishes to other concrete structures shall be :

F1 - Buried
F1 - Exposed, where plastering is specified
F2 - Exposed

SURFACE FINISH TYPE F1.:

The main requirement is that of dense, well compacted concrete. No
treatment is required except repair of defective areas, filling all form tie holes
and cleaning up of loose or adhering debris. For surface below grade which will
receive waterproofing treatment, the concrete shall be free of surface
irregularities which would interfere with proper and effective application of

Page 17 of 34



Section 6: Annexure 1 — Particular Civil Requirement HP SHIVA

waterproofing material specified for use.

This finish is formed for surface at construction joints. The surface produced shall
be free from voids, honeycombing or other large blemishes, steps, sharps
protrusions or local hollows.

SURFACE FINISH TYPE F2
The appearance shall be that of a smooth dense, well compacted concrete
showing the slight marks of well fitted shuttering joints. The contractor shall make
good any blemishes.

This finish is for surface that are permanently exposed to view. The Surface
produced by the formwork shall have smooth finish, free from board
marks, voids, honeycombing or other large blemishes. Any small blemishes shall
be carefully filled immediately after the removal of the formwork and other
marked imperfections such as fins or steps or joints marks shall be smoothed off
and made good

v) Allinternal masonry surfaces finish shall have 12 mm thick plain faced cement plaster
in cement mortar (1:4) with neat cement finish on top. Over this, one coat of primer
and two coats of plastic emulsion paint of approved quality and shade shall be
provided.

vi) All external masonry and concrete with rough board finish shall have 20 mm thick
sand faced cement plaster in two coats, base coat 12 mm thick in cement mortar 1:4
and finishing coat 8 mm thick in cement mortar 1:4. Waterproofing compound of
approved make and quality shall be added to the cement mortar in proportions as
specified by the manufacturer.

vii) All external surfaces above ground level shall have one coat of primer and two coats
of waterproof cement based paint of approved quality and shade. A coat of silicone
water repellent paint shall also be applied thereon.

viii) The flooring in the pumping stations, D.G. Room shall be 60mm thick cement flooring
with Metallic concrete hardener topping, under layer of 42mm thick cement concrete
1:2:4 (1 cement : 2 coarse : 4 graded stone aggregate 16mm thick nominal size) and
top layer of 18mm thick metallic concrete hardener consisting of mix 1:2 (1 cement : 2
stone aggregate 6mm nominal size) by volume & mixed with metallic hardening
compound of approved quality @ 3 kg/m2. Including cement slurry and rounding off
edges.

ix) The flooring in loading/unloading bay, MCC cum Panel room shall be in 25mm thick
Kota stone slab of approved shade and pattern and placed over 20 mm thick base of
cement mortar 1:4 to give overall thickness of 45 mm. Half tile skirting shall also be
provided in these areas.

All staircases shall have Kota stone for treads and risers of approved make and
shade and half tile skirting set in cement mortar in 1:4 to be provided. All concrete
stairs shall have aluminium nosing over 2 mm thick rubber strip of width same as
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nosing for the full length of the tread. Nosing shall be fixed with countersunk screws.

X) Stairways shall be provided to permit access between different levels within buildings.
Staircase shall be minimum 1000mm wide, minimum Tread = 250 mm, maximum
Riser = 175 mm and maximum 15 number of steps per flight unless specified
otherwise. Staircases in general shall not be steeper than 40°. Staircases having
space constraints may be steeper than 400. The maximum vertical run for a single
flight of stairs shall be 3.0 M.

xi) All roof tops and overhead tanks shall be made accessible with ladder provision.
Vertical step ladders fitted with landing point extensions will be permitted where
considered appropriate by the Employer's Representative to access areas not
frequently visited. Steel staircases shall be constructed of standard channel stringers
with M.S. grating treads 25mm thick with non-skid nosing. Steel Ladders shall be
minimum 600mm wide and shall not exceed 6m of straight run. The ladders shall be
painted with epoxy paint. PVC encapsulated Cast Iron rungs or step shall be provided
on the inner side walls of all the liquid retaining structures at 300mm spacing.

xii) All hand railing shall be provided with Gl, minimum three horizontal rail 32 mm dia
and one vertical post 40mm dia. The minimum height of hand railing shall be 1.2m
and maximum spacing of verticals shall be 1.5 m- . with a 100 x 2.5 toe plate at the
bottom.

xiii) The reinforced concrete roofs shall be made waterproof by application of an
approved roof polythene / bitumen membrane / brick bat coba. The finished roof
surface shall have adequate slope to drain quickly the rain water to R.W down take
inlet points.

xiv) All roof floors shall have minimum 900 mm height Brick Masonry parapet wall where
accessible is provided and shall have minimum 300 mm height brick masonry
parapet wall where accessible is not provided.

xv) For roofing drainage, uPVC 6kg/sgm rainwater down takes with Bell mouth and
uPVC grating at top shall be provided. For roof areas up to 40 sgm minimum two
nos. 110 mm diameter down take pipes shall be provided. For every additional area
of 40 sgm or part thereof, at least one no. 110 mm dia. down take pipe shall be
provided.

xvi)Top surfaces of chajjas and canopies shall be made waterproof by providing a
screed layer of adequate slope or application of an approved roof membrane and
sloped to drain the rain water. All chajjas and canopies shall be provided with drip
moulding.

xvii) Building plinth shall be minimum 500 mm above average finished ground level
around building or high flood level whichever is more. Damp proof course shall be
minimum 75mm thick in RCC M15.

Xviii) All doors, windows, rolling shutters shall have lintels above. Chajja
protection to lintels on external walls shall be such as to prevent the rain water
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splashing into the building. Chajja projection of minimum 750 mm for rolling shutters,
600 mm for doors and 600 mm for windows shall be provided to prevent the
rain water splashing into the building. Chajja shall be projected 150 mm on either
sides from size of doors/windows/rolling shutters.

xix) All windows and ventilators shall have 25 mm thick Kota stone sills bedded in
cement mortar (1:3).

xX) . All doors and windows shall be painted with two coats of synthetic enamel paint
over a priming coat (ready mixed Zinc Chromate Yellow primer of approved brand
and manufacturer confirming to I.S.: 127-106, 341 and 340).

xxi)All doors, windows and ventilators shall be made of aluminium confirming to latest
version of 1S: 1948. All fixtures for doors, windows and ventilators shall also be of
aluminium and shall be provided as per IS specifications. Aluminium grills shall be
provided in all the windows. Doors shall be in two panel and both panels shall be
glazed/unglazed. Minimum weight of aluminium doors & windows shall be as follows
I.  Single Glazed Window : (Weights indicated shall be aluminium)
a) Openable
Outer Frame Weight 0.70 kg/Rmt
Shutter Frame Weight 0.97 kg/Rmt
Intermediate Mullion Weight 0.97 kg/RMt
Beading : Weight 0.31 kg/Rmt
Fixing Louvers windows/ventilators
Outer Frame Weight 0.46 kg/Rmt
II.  Double Glazed Window
Outer Frame
Shutter Frame

Weight 0.72 kg/Rmt
Weight 0.97 kg/Rmt

V.

Intermediate Mullion
Beading

Sliding Windows
Bottom & Top Frame :

Shutter Frame
Interlocking Section

Aluminium Door

Outer Frame
Shutter Frame
Bottom Stile

Weight 0.98 kg/Rmt
Weight 0.31 kg/Rmt

Weight 0.70 kg/m
Weight 0.42 kg/m
Weight 0.47 kg/m

Weight 2.508 kg/Rmt
Weight 2.508 kg/Rmt
Weight 2.508 kg/Rmt

Glazing shall be 5.5 mm thick glass , as per IS: 2835 for doors and windows.
Glass louvers shall be provided for ventilators with frame weight of 0.46kg/Rmt
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XXii) Openings of the windows & ventilators shall be minimum 25% of the external wall
area.

xxiii)  Ventilator shall be provided where height of floor is more than 3m.

xxiv)  All windows and ventilators shall have wire mesh. Frame of doors, windows and
ventilators shall be of aluminium of standard rolled section. Doors, Windows and
Ventilators shall be of size as per schedule to be submitted by the Contractor for
approval of Employer’s Representative. The minimum size shall be as per below:

Door of opening size 1.2m x 2.1m
Glazed windows of minimum size 1.2m x 1.2m
Ventilators of minimum size 0.6m x 0.6m

XXV) Rolling shutters shall be made of 80 x 1.25 mm MS laths. Rolling shutter shall be
of minimum size 3m wide x 3.0m high. Rolling shutter shall be provided at entry and
exit of the pump house for access to pumps, motors, valves, panels and as wherever
required. Mechanical operated rolling shutter shall be provided up to 3m height and If
the height is more than 3m, electrically operated rolling shutter shall be provided.

xxvi)  All structural steel members shall be painted with two coats of enamel paint over
one shop and one field coat of red oxide zinc chrome primer. All concrete channels
and ducts used for conveying liquid shall have inside finish of type F2. The width of
concrete channels shall not be less than 500 mm.

xxvii)  Kerbs to be provided below the hand railing on the catwalks/pathways should be
as per relevant sections of Factory Act. It shall not be less than 150mm.

xxviii)  All exposed surfaces of inserts embedded in concrete shall be painted with two
coats of enamel paint over one coat of red oxide zinc chrome primer. Surfaces in
contact with concrete shall not be painted.

xxix)  All structural steel members shall be painted with two coats of enamel paint over
one shop and one field coat of red oxide zinc chrome primer.

xxX)  The design of buildings shall reflect the climatic conditions existing on site..

xxxi)  Emergency exit doorways shall be provided from all buildings in order to comply
with local and international regulations .Stairways and paved areas shall be provided
at the exit points.

xxxii)  All the walkways shall have minimum 1 m width and shall be secured with
Handrails and toe guards.

xxxiii)  For structures containing water, the top of the wall shall be at least 0.5m higher
than the maximum water surface level calculated at peak plant flow. The top level of
internal plant roads and approaches shall be at least 0.5m above the site Finished
ground level.

xxxiv) In case the High flood level is more than Ground Level, then road shall be
constructed on the Earthen Embankments/Engineered Embankment. Earthen
Embankments/ Engineered Embankment shall be constructed with side slope of at
least 2 horizontal to 1 vertical. Stone pitching shall be provided at both sides of the
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embankment as per IS: 8237. Top width of embankment shall be taken as 6.0m. Top
level of embankment shall be 1.0 m above high flood level. The excavated earth from
the plant can be used for earthen embankment construction if suitable and if required
extra earth can be borrowed from the borrow pit as approved by Engineer.

xxxv) Engineered Embankment for plant structure in Swampy/Water logged areas shall

be considering in compliance  with  relevant Geotechnical
Investigation Report recommendations as applicable.

xxxvi) All requirements for Engineered Embankment and all other associated
works connected to this system (i.e. all controlled filling requirements, type & suitability
of materials, methodologies testing, protective system, aprons, proper slopes, stability,
specifications, quality control, and all other requirements pertaining to this system of
works, etc.,) shall be considered in compliance with relevant geotechnical
investigation report recommendation as applicable. Also, to enlist the service of an
experience and specialized agency for all related design aspect consideration,
equipment specifications, and implementation methodology, etc., as an advice for the
same.

18. Cable and Pipe work Trenches

Cable and pipework trenches shall generally be constructed in reinforced concrete.
However, 500 mm x 500 mm size or smaller trenches, not on fill may be constructed
in 200 mm thick solid cement concrete blocks over 150mm thick M 15 PCC base. The
trenches will be 20mm thick plastered internally with cement mortar (1:4) and
externally in cement mortar (1:3).

Trenches within the pumphouse areas shall be covered with M20 precast R.C.C

covers. The trenches shall be suitably sloped to drain rain water. All uncovered
openings shall be protected with hand railing.

19. Flood Protection works

An Earthen Embankment with minimum slope of at least 2 horizontal to 1 vertical on
both sides has to be constructed as required. Slope of the embankment shall be
decided as per the soil properties. Stone pitching shall be provided on the both the
sides of the embankment as per I1S: 8237. Top width of the embankment shall be at
least 3.5m. Top level of the embankment shall be 587.5. Embankment shall be
designed as per I1S: 12094.

Earth for the embankment & site grading shall be made available from the contract
package of the same project. Excavated earth from pumping station
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proposed to be constructed as per the contract shall be used for the construction of
earthen embankment and site grading. The embankment shall be constructed with the
available material as per the standard specification.

Gl chain link fencing shall be 2.75 m high above finished ground level with top 0.75
metre of barbed wire confirming to IS 278. The fencing shall include fabric mesh
confirming to IS 2721, top and bottom runner wires, vertical posts, Gl strap at every
vertical post, etc, all as approved by the Engineer.

20. Pipes and Ducts

R.C.C ducts for drainage shall have minimum 1 metre pre-cast cover (M20 concrete,
Heavy duty) while laid under roads. Access shafts of size not less than 600 mm x
1000 mm shall be provided.

All drains (except storm water drains adjacent to roads) shall be covered and
designed structurally for appropriate loads.

21. Compound wall and Gate

Compound wall shall consist of RC precast slab panels (M25), RC post at regular
intervals including plinth beam as supports for the panels and necessary RC
foundation system for the

same along with barbed wire stretched between MS angles fixing at the top of the
precast panels with necessary fixtures etc., or as directed by the Engineer.

All structural designs and Specifications shall confirm to relevant codal
provisions.

The OHT premises shall have one main gate to access the plant irrespective of
existing gate at the premises of existing plant site. Minimum clear width of main gate
shall be 3m. Gates shall have as external framework of Gl pipes and internal
framework of MS flats. Gate shall be fixed on RCC columns. The design and pattern
of gate with drawing shall be submitted for approval of the Engineer. The gate shall
have all necessary hinges, locking arrangement, rolling arrangement and painting
complete, as approved by the Engineer.

22. Retaining wall

1. Retaining wall shall be RCC with minimum M25 grade of concrete. Wall
foundation shall be placed on virgin soil and not on backfill soil. Foundation
shall extend to a depth of at least 1.5meter below finished ground level or as per
design.

2. Expansion joints shall be provided in the retaining wall.
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3.

23.

In retaining walls, 100mm dia weep holes shall be provided at 1m vertically and
horizontally. The lowest weep hole shall be about 30cm above the ground level. All
weep holes shall be surrounded by loose stones and shall have sufficient fall to drain
out the water quickly.

Hydraulic Testing of Liquid Retaining Structures

In addition to the structural test of structures, the liquid retaining structures shall also
be tested for water tightness test at full supply level as described in 10.1.1,10.1.2 and
10.1.3 of latest revision of IS 3370 (Part ).

On completion of the structure and before its commissioning, the Contractor shall
carry out a water tightness test for the maximum water head condition i.e. with the
water standing at Full Supply Level (FSL). This test shall be carried out preferably in
dry season and prior to internal lining in accordance with the procedure given below:

The water tightness test shall be carried out when the construction of liquid retaining
structure is done and when it is possible to fill the structure and ensure that uniform
settlement of the structure as a whole or as directed by the Employer’s
Representative. Before the filing operations are started the structure shall be
inspected by the Employer's Representative and the Contractor's Representative and
the condition of surfaces of walls, contraction joints shall be noted and it shall be
ensured that the jointing material filled in the joint is in position and all openings are
closed. The Contractor shall make necessary arrangement for ventilation and lighting
of the structure by way of floodlights, circulators etc. for carrying out proper inspection
of the surfaces and inner conditions if so desired by the Employer’s Representative.
Records of leakages starting at different levels of water in the reservoir, if any, shall
be kept.

The liquid retaining structure once filled shall be allowed to remain so for a period of
seven days before any readings of drop in water level are recorded. The level of the
water shall be recorded against the subsequent intervals of 24 hours over a period of
seven days. The total drop in surface level over a period of seven days shall be taken
as an indication of the water tightness of the structure, which for all practical purposes
shall not exceed 20 mm. Also there shall be no indications of the leakages around
the opening or on the walls.

If the structure does not satisfy the condition of test and the daily drop in water level is
decreasing, the period of test may be extended for a further period of seven days and
it the specified limit is then reached the structure may be considered as satisfactory.

The external faces of structure shall not show any signs of leakage and shall remain
apparently dry over the period of observation of seven days after allowing a seven
day period for absorption after filling.
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24.

In case the drop in level exceeds the permissible level limit and signs of leakage with
the stipulated period of test, the Contractor shall carry out such additional works and
adopt such measures as may be directed by the Employer's Representative to reduce
the leakage within the permissible limits. The entire rectification work that shall be
carried out in this connection shall be at the Contractor's cost. The water required for
subsequent testing shall be supplied to the Contractor free of cost, if the same is
available near the site. Contractor shall have to make arrangement for filling emptying
the structure at his own cost.

If the test results are unsatisfactory, the Contractor shall ascertain the cause and
make all necessary repairs and repeat the water retaining structures test procedures,
at his own cost. Should the re-test results still be unsatisfactory after the repairs, the
structure will be condemned and the Contractor will dismantle and reconstruct the
structure, to the original specification, at his own cost.

During testing and during defect liability period the impression marks created due to
seepage shall be rectified and made good.

No separate payment shall be made for water tightness test and the cost thereof shall
deem to be covered in the rates quoted of different items of works .

Non Destructive Testing of RCC Structures

Non Destructive Testing (NDT) shall be carried out as per latest IS: 13311 codes as
per the instruction given by Employer.

Commonly used NDT to find quality, structural integrity and soundness of insitu
concrete are:

1. Rebound Hammer Test is a qualitative field test method to measure surface
hardness of concrete to find insitu concrete strength.

2. Ultrasonic Pulse Velocity (UPV) Test is a qualitative field test method
for determination of discontinuities, cracks and depth of cracks of concrete.

3. Core cutting/Sampling Test is a field cum lab test for assessment of strength,
density, texture and permeability of concrete.

4. Radiography Test for taking photographs showing details inside of concrete
member, where other NDT methods are not suitable.

5. Impact Echo Test is a filed/laboratory test method to detect hidden damage and
its extent.

In case there is any distress in concrete during the execution, Engineer can take
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decision to go for NDT on the RCC construction before taking any action.
Contractor shall conduct NDT tests on his own cost.

25. R.C.C Collection Tank (CT), Main Balancing Reservoir (MBR), and Main
delivery tank (MDT)): - General Specifications:-

a)
b)

c)
d)

€)

f)

9)

h)

)
)

K)

)

Size, Water depth in container shall be as shown on the drawing..

Shape of container (in plan) shown on drawing shall be adopted, in absence of
such information circular shape shall be adopted.

Effect of overlapping of pressure bulbs on soil due nearby structure and proposed
sump should be considered.

Care shall be taken that no damage should occur to nearby existing structure.
Compensation shall be paid for the same by agency.

The minimum concrete grade for RCC shall be M-30

HYSD Fe 415 / 500 grade reinforcing bars confirming to I.S. 1786 / 1139 shall be
considered in design. CRS bars shall be provided.

Minimum size (or thickness) of various components shall be provided as per bid
criteria / specifications in absence as per |.S./ Std. practice of JAL SHAKTI
VIBHAG.

The safe bearing capacity (SBC) shall be referred from SBC test report. If poor soll
is found / water table is met with during excavation SBC shall be scientifically
ascertained and design shall be revise. No extra shall be paid for increase in
quantity.

CI/DI pipes and special shall only be used if type is not specified in bid/drawings.
The rate shall include cost of dewatering during excavation making all arrangement
when water table meets within depth.

The structure shall be designed properly to resist uplift due to water table at ground
level.

Gl pipes railing shall be provided when sump is more than 2 meter above ground
level.

m) Appearance of structure should be aesthetically good looking acceptable to

authority.

Sump

The desilting tank and sump shall be constructed in RCC with concrete design mix of
M30 grade and CRS/TMT steel reinforcement of grade Fe 415/500/500 D. The sump
shall be watertight. The responsibility of water tightness, structural stability shall be of
the Bidder. The sump shall also be provided with the following arrangements:

a)
b)
c)

d)

Inlet arrangement

Outlet arrangements

Scour arrangement : The sumps shall be provided with scour arrangement at the
lowest point in the sumps to empty the tank and the scour pipe arrangement shall
be taken to a suitable distance to let out the water into a natural stream or valley
or lowest point as directed by Engineer.

Overflow arrangement : The sumps shall be provided with overflow
arrangement at MWL with a sufficient lead drain to drain the water into a natural
stream or valley or lowest point as directed by Engineer. The overflow pipe will be
as per the design Requirement.
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25.1.

25.2.

e) FreeBoard The sumps shall be designed with a minimum free board of 0.3 m

The sump shall be covered with Dome / Flat RCC roof slab. Sufficient number of
ventilators made up of anticorrosive material shall be provided. Manhole are to be
provided with Aluminum/ MS. staircase of minimum width of 900mm with handrail, to
enter into the sump. All materials shall be anti-corrosive. Access to sump roof shall
also be provided.

Criteria for preparation of designs:-
Bearing capacity shall be determined by carrying out actual Geotechnical investigation

and tests. The testing of samples shall be carried out by a Government laboratory or

any other approved laboratory and allowable bearing capacity so arrived shall be

taken as the basis of design. The factor of safety adopted in case of actual test shall

be as per IS 6403 . For design of components I.S: 3370, IS: 1893 (Part-l and Part-

[1):2002, IS 875 Part-1ll 2002, IS 13920, IS 4326 and GSDMA and other relevant IS

codes Guidelines shall be followed.

The Bidder shall submit a note on construction methodology adopted after the award

of contract. The note should indicate general methodology skills and salient features of

structure covering following points.

1. Capacity

2. Shape & type.

3. S.B.C. adopted in the design i.e. S.B.C. of strata based on actual test report and
type of foundation proposed with proper justification.

4. Site plan showing location.
5. Line diagram showing dimensional and sectional elevation with important levels.
6. Design parameters proposed to be adopted for detailed design.

Design Requirements:
Foundation

The foundation shall be designed for actual S.B.C. of strata confirmed by Soil
Investigation Report and recommendations provided in report as per .S 6403 & I.S
1904. The total depth shall not be less than 1.5 m for individual footing. Minimum
thickness of 100 mm to be considered for levelling concrete with M15 grade. The free
board shall be 300 mm below soffit of roof beam or lowest point of dome and shall be
included in the depth of water for design purpose. Maximum actual water depth
excluding free board shall not exceed 6.0 m. The design shall be for Seismic Zone as
per latest .S 1893. Structures constructed on the boundary of two Seismic Zone shall
be designed for one zone higher as per IS: 1893. Bidder to carry out soil investigation
of standing water table for design purpose during monsoon season, retrieve data of
last five years from Jal Shakti Vibhag and as per actual site condition during execution
and the maximum depth of water table at ground level should be consider for uplift
check design purpose. Columns inside container for supporting roof beam/ slab may
be provided as per design requirement. However, the size shall not be less than 300
mm dia. No square or rectangular columns shall be allowed. Water density shall be
taken as 9.81kN/m3. Age factor for increase in strength shall not be considered for

Page 27 of 34



6-1

Section 6: Employer’'s Requirements

25.3.

25.4.

design. The foundation shall be checked for negative pressure on soil due to
combined direct & bending stresses. Negative pressure shall not be allowed on the
foundation soil. Corrosion resistant steel / TMT Fe — 415/ 500 for water retaining
components and Fe500D CRS for Frame Structure within GSR. Minimum steel:
Design requirements as set out in relevant codes in respect of steel shall be fully
satisfied. However, following minimum steel should be provided. Minimum cover to
reinforcement shall be as per I. S. 456 — 2000 and I. S. 3370 (Latest version). Design
shall be based on accepted bases and well-known methods of design as well as the
provision of .S Codes (Latest edition). However, methods based on experimental
investigation on models as mentioned in Clause 18.2 3in I. S. 456 — 2000 shall not be
allowed. Similarly, the methods / practice of design having no documented evidence
shall not be entertained. Only well defined & well-known methods of design shall be
followed.

Construction requirement:
a) The Min. concrete grade for RCC shall be M30. Proportion of concrete

ingredients shall be as per Mix design using weigh batching.

b) M.S. ladder shall be provided and fixed for access to roof when height of roof
from G.L. is 1.0 m and above.

c) Water level indictor shall be provided and fixed float type /electronic (as
specified)

d) ClI pipes & specials shall only be used,

e) Effective curing shall be carried out as per specifications

Auxiliary Items of Work:
a) Adequate numbers of C. I. Ventilators (as per JAL SHAKTI VIBHAG guidelines)

of 100 mm dia shall be provided on top slab of GSR as directed by Engineer.

b)  Adequate number of C.l. Medium class Manhole frame & covers (wt. 53 Kg.) with
locking arrangement shall be provided and fixed in the roof slab of as directed by
Engineer.

c) Electronic water level indicator assembly of approved type and make shall be
provided & installed as directed by Engineer.

d) Required number of Brick masonry / R.C.C chambers of suitable size, with C. I.
manhole frame & cover shall be provided and constructed at suitable locations
for sluice valves and drainage line as directed by Engineer.

e) Inside and Outside surface of tank, exposed faces of columns, braces, beams,
bottom slab and all exposed surfaces of slab be provided with smooth finish and
then three coats (one primary coat of white cement and two coats of snowcem )
of approved shade of snowcem paint as per colour scheme approved by the
Engineer shall be rendered.

g) Letter indicating capacity of tank, name of scheme, year of construction shall be
embossed or engraved on vertical wall of container & shall be painted with
suitable shade of oil paint in two coats as directed by Engineer.

h)  On completion of work hydraulic test or water tightness test shall be done as per
specification till satisfaction of the Engineer. Water required for testing &
construction shall be made available by the Bidder at his cost. If during testing
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any damage or leakage or sweating occurs to the structure it will be the
responsibility of the Bidder to rectify the same.

Drainage arrangement consisting of RCC NP 3 pipes to carry away overflowed
water shall be provided upto nearby Nalla or surface drain.

Plinth protection in PCC M 15 shall be provided all around the structure as
directed by Engineer.

25.5. Requirement of Auxiliary items of works:

a)

b)

d)

f)

Aluminum Ladder :- Aluminum ladder 450 mm wide shall be made up of
aluminum rectangular section of 65 x 35 mm (3 mm thick) and 25 mm bars as
approved by Engineer. Welded as 300 mm center to center. The ladder shall be
provided in two flights i.e. first flight from flat slab at top to intermediate landing at
3.5 m depth provided & constructed to container wall and second flight from
intermediate landing to bottom slab level. The landing shall be casted
homogeneously with the container wall and shall be 1.0 m x 1.0 m size. It should
have G. I. pipe railing from two sides.

7.7.2 M. S. Ladder :- The ladder shall be comprising of 65 mm x 65 mm x 6 mm.
M. S. angles placed at 450 mm apart with 16 mm M. S. bars in double rows as
steps at 200 mm centre to centre distance. The ladder shall be properly fixed at
site as directed and bottom & top shall be properly embedded in 1:2:4 C.C. block.
In order to have stiffness to the ladder cross supports or stiffeners at suitable
intervals as directed shall be provided of suitable M.S. flats duly embedded in
walls and welded to the ladder. The M. S. ladder & supports shall be provided
with three coats of anticorrosive paint as directed.

7.7.3 G. |. Pipe Ralling :- Hand railing around the walkway (Balcony), stairs and
landing shall be fixed on a side requiring safety. Railing to consist of 25 mm
diameter Class B Gl pipes in three rows (one at the top and other at equal interval
above finished floor level) and 1000 mm high fixed in 150 mm dia R.C.C. vertical
post at a maximum distance of 2000 mm centres with all accessories like elbows,
tees etc. including welding, threading and fixing in cement concrete floor. Railing
shall be painted in three coats of approved oil paint to protect it against corrosion
as directed by Engineer.

7.7.4 Stainless Steel Grating :- 20 mm Dia stainless steel bars welded grating
with 100 mm c/c spacing, fixed firmly in the over the outlet pipe and drainpipe.
7.7.5 Ventilators :- Adequate numbers of C. |. Ventilators (as per IPH
DEPARTMENTJAL SHAKTI VIBHAG guidelines) of 150 mm dia shall be provided
on top slab of GSR as directed by Engineer.

7.7.6 Plinth Protection :- Plinth protection all around the structure shall be
provided as directed by Engineer. The width of plinth protection shall be 1.5 m
and shall have slope towards the edge so that the water is drained out and do not
enter the foundation. The plinth protection shall be in M 15 (1:2:4) PCC of 150
mm thick. The overburden or top soil from a depth of 0.3 m shall be removed by
excavation & it shall be filled with murrumé& boulder in layers. This filling shall be
watered and well rammed as directed by Engineer. On this PCC, M 15 grade
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shall be provided and finished smoothly. All the piping’s like inlet, outlet, and over
flow and respective fittings shall be as per approved drawings. The material of all
the piping’s shall be as per approved drawings.

26. RCC Elevated Service Reservoir (ESR) :-

Conducting site investigations(site survey & soil investigation), designing

complying provisions of relevant Indian standards, requirements of Bid technical

specifications, obtaining approvals of designs and constructing RCC Elevated Service

Reservoir of the specific capacity and staging height , using data of geotechnical

investigation and site condition of proposed site , Seismic zone, Wind speed Zone.

Including necessary accessories and piping, including necessary hydraulic testing,

structural testing; material testing etc.; complete as directed by Employer including: -

a) Container shape as per tender drawing ,

b) Staging consisting of column beam bracinge trestle (as specified) and

c) Foundation system. This includes excavation in all types of soil strata(including
hard rock ), casting100 mm thick P.C.C. levelling course in M-15 , Refilling the pit
with proper soil and disposing of the surplus stuff within all lead and lift.

d) This will also include cement plaster in CM 1:3 with approved water proofing
compound to inside face of container.

e) All types of labour & material charges for lowering, laying, erecting / hoisting &
joining of pipe assembly of Inlet, Outlet overflow, washout and bye pass
arrangement as per hydraulic design.

f)  Providing and fixing accessories(specified) like Aluminum / MS / Gl Ladder CI
Manhole frame and covers, water level indicator , lightening conductor, Gl Pipe
railing around walk way, at roof level, at gallery and around landing of inside
shaft, Adequate cowl type ventilators with stainless steel jali.

g) Scope of work includes constructing RCC spiral staircase with adequate tie
beams ,staircase beams, staircase footing , and B.B. Masonry chambers for
valves. ventilating shaft and ventilators as well as door in shaft. A minimum 2.1m
headroom shall be provided at all portion including access from staircase till
gallery slab.

h) Providing and applying three coats of cement paint/snowcem (as specified) to the
whole structure.

i) Satisfactory water tightness test as per relevant |.S. Code and painting name of
scheme & capacity on the tank as per direction of engineer in charge.

List of Indian Standards for design of ESR: relevant Indian Standards :

i) 1.S5.3370partlto IV 2021 1965 or latest revised

i) 1S 456-2000 or latest revised

iii) 1S 11682- 1985 or latest revised

iv) 1S 1893-2002 Ppart | to V or latest revised

v) IS 13920-20161993, or latest revised

vi) 1S 875 Ppart! to 11,1987 or latest revised

vii) 1S 11089- 1987 or latest revised.
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26.1.

a)

b)

c)

d)

f)

9)
h)

p)
a)

General specifications:-
The Min. concrete grade for RCC shall be M:25: for non-water retaining and M 30

for water retaining elements. Proportion of concrete ingredients shall be as per
Mix design using weigh batching

CRS Fe 415/500/500 D confirming to IS 1786/1139 shall be used for Water
Retaining Structures & TMT Fe 415/500/500 D grade reinforcing bars confirming
to IS 1786/1139 shall be used for Non Water Retaining Structures.

In case of column beam —bracinge trestle type staging having more than 6
columns internal horizontal bracing is obligatory. One bracing shall be at Ground
level and another at foundation level in case of Individual footings.

Min. size/ thickness of various components shall be provided as per design
criteria/specifications.

Minimum dimensions specified for various components in bid data /specifications
shall be provided without fail.

The Safe bearing capacity (SBC) /allowable pressure on soil shall be referred
from SBC test report. If poor soil strata is met with or ground water table is met
with, the SBC shall have to be re ascertained scientifically and scientifically and
the design shall be revised.

Maximum spacing between horizontal bracings shall be 3 m (storey height)

The BB Masonry cabin with MS door shall be constructed when spiral staircase is
outside the staging.

M.S. ladder shall be provided and fixed for access to roof when height of roof
from G.L. is less than 5.0 m. For ESR having more than 5 m height RCC spiral
staircase or suitable RC staircase shall be constructed

For ESR-having staging height more than 15 m dog legged staircasethe spiral
staircase shall be provided inside the staging with effective tie beams in more
than one direction.

Water level indictor shall be provided type /electron.

The rate shall include providing and fixing pipes, specials, and valves required for
inlet, outlet ,outlet, wash out, over flow and bye pass arrangement. The scope of
work includes constructing supporting RCC pillars, erecting, laying ,fixing and
joining and joining pipes and specials etc up to 5m length from face of staging
(outer most column).

Cl pipes & specials shall only be used

The rate shall include cost of dewatering during execution making all arrangement
and any dewatering technique.

The structure shall be designed properly for uplift due to Ground water table
specified in data or GWT met with during execution. No extra shall be paid.
Effective curing shall be carried out as per specifications.

Seismic Zone as per latest I.S — 1893. However if the structure falls at the
boundary of two Seismic Zones it shall be designed for one zone higher as
specified in 1S:1893.
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26.2.  Ventilators:-
A R.C.C. ventilator as shown in the drawing fixed with 24-gauge square mesh of

14 gauge SS wire around the circumference shall be provided at top slab. In
addition to these 6 Nos. of C. I. ventilators (J type) of 100 mm dia. shall be
provided & fixed in roof slab as directed by Engineer.

26.3. Plinth Protection :—
Plinth protection all around the structure shall be provided as directed by Engineer.

The width of plinth protection shall be 1.5 m and shall have slope towards the edge
so that the water is drained out and do not enter the foundation. The plinth
protection shall be in M 15 (1:2:4) PCC of 150 mm thick. The overburden or top
soil from a depth of 0.3 m shall be removed by excavation & it shall be filled with
murrum& boulder in layers. This filling shall be watered and well rammed as
directed by Engineer. On this PCC, M 15 grade shall be provided and finished
smoothly. All the piping’s like inlet, outlet, washout and over flow and respective
fittings like duck foot bend, bell mouth, crippling flange will be as per approved
drawings. The material of all the piping’s shall be CI as per approved drawings.

27. Pump house
In typical pumphouse following are the requirements.
Grade of concrete shall be RCC M25 and reinforcement steel shall be TMT FE
415/500/500D. The minimum sizes of the various components specified for various
components this document shall be followed.

Sr. No. Particulars Specification to be adopted
1. Type of Structure RCC framed Structure
2. Damp Proofing Course 75 mm thick Reinforced Cement Concrete in M15

with water proofing compound

Brick Masonry Wall in C. M. 1:4 min 230mm thick.

3. Wallls

4, Roofing RCC / For flat roofs with water proofing
treatment

5. Interior Plaster Cement Mortar 1:6, 12 mm thick

6. Exterior Finish Cement Mortar 1:4, 20 mm thick and water

proofing cement paint

Page 32 of 34



6-1

Section 6: Employer’'s Requirements

Sr. No. Particulars Specification to be adopted

7. Flooring Concrete

8. Wall finish Interior - oil bound washable distemper
Exterior - Acrylic Smooth exterior paint

9. Door, window, ventilators | Aluminum

28. Rising main and Gravity main

Following are the general design criteria for sizing of rising main

SI. No. | Parameter Parameter
1 Design Flows As per demand
2 Pumping hours 16 hrs
3 Minimum Residual | 3m head of water in the GSR/OHT above maximum
Head water level
4 Hazen Williams C-value Gl—120
for pipes MSEWR - 140
5 Minor Losses As per Actual Site Alignment subject to maximum
15% of frictional losses. This is over and above the
losses due to pipe friction
6 Velocity Not less than 0.6 m/sec and not more than 1.8 m/sec;
Preferably 1.0 m/sec. for the design purpose
7 Diameter for  pipe | MSERW
selection
8 Appurtenances As per L-section shared.
Adequate care needs to be exercised during selection
of location for valves, anchor blocks and thrust
blocks so that there are no obstructions created by
construction in the regular access for transport and
movement of local populace.

For Gravity main for diameter upto 150mm dia Gl pipe and above 150mm dia MSERW
pipes are used.
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Intake Structure

Intake structures i.e. RCC structure should be constructed for collecting ground water / surface
water as shown in draiwngs. The technical specifications has already been covered under RCC
chapter with IS Codes

Design Criteria :- The design criteria for the intake system cum pump house shall be as
follows :

a) Inlet ports should be designed and provided at different drawl levels in
consideration with high flood level, average flow level and minimum lean period
flow level.

b) Provision of silting chamber shall be made at the bottom of intake well.

c) Floor level of the pump house shall be kept 1.5 m above HFL.

d) Provision for Suitable and appropriate de silting arrangement shall be made.

e) Dimensions of pump house shall be fixed in such a way to accommodate at least
two two pumps in a row with clear spacing of 1.5 m in between.

h) Considering the future requirement and expansion of the system from time to time
space for additional row for additional pumps shall be provided.

i) Clear head room of pump house should not be less than 5m.

j)  Suitable manually operated gantry of minimum 5 MT. Capacity shall be provided in
the pump house if required depending upon the size /of pumping machinery.

k) Design of intake works shall be Bidder’s scope and the same shall be approved by
client.
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GENERAL AND PARTICULAR MECHANICAL REQUIREMENTS

2.1 Submersible Pumps

211

The scope includes supply, Delivery to site, installation, testing at site, commissioning, finer
painting at site for all Mechanical, Electrical machinery related to tube well in different
locations. The ratings of the equipments shall be determined on the basis of discharge of the
tube well and other parameters.

The machinery offered for each location shall be of best quality, having efficiency within the
acceptable limits.

The pumping machinery to be supplied complete with reflux/non-return valve, sluice valves,
Pipe work & pipe fittings, dismantling joints, MS clamps, pressure gauges, ventury, insulation
sheets, nut bolts & packing and all associated accessories for satisfactory performance of the
same.

Specifications of Submersible Tube Well Pumping Sets

a) The multi-stage submersible pumping sets shall be in accordance with the provisions
of IS:
b) 8034-1989 (specification for submersible Pumping Sets for clear, cold fresh water,

latest revision) except for the provisions/ specifications mentioned hereunder'

c) The electric motor is to operate at 415 V 3 phase 50ds AC supply. The speed shall
correspond to 2 pole motor with a synchronous speed of 3000 rpm.

d) The Pump sets shall be installed in bore wells and should be suitable for conditions
existing for ground water generally available in the city' the water to be handled by
the Pump sets may have Total dissolved Solids 3000 ppm (max) , Turbidity 50 ppm
(Silica Scale) chlorides 1000 ppm (max) and PH value between 6.5t0 8 5

e) The rotating element (as assembled rotor) of pump should be dynamically balanced
at high speed. The impeller shall be dynamically balanced ensuring smooth
performance free of vibrations.

f) The cable shall be water proof PVC insulated and PVC sheathed, flexible, 3 core flat
type having copper conductor.

0) The coupling shall be preferably of mess type rigid sleeves coupling of stainless steel
non slip type with matching groove, collar and key way arrangement.

h) The duty point of the pump shall be located near the peak efficiency and there should
not be steep fall in Q v/s H, efficiency curve in the head range of +10% and -25%.
This entire range should be on stable portion of the curve.

i) The thrust bearing should be water lubricated and of hydrodynamic Mitchell type and
should be able to take all untoward loads at most unfavorable running conditions. It
should have swivelling metallic thrust pad.
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21.2

Submersible pumps shall be of the single-entry design supplied complete with boltless self-
aligning duck-foot assemblies giving automatic connection to the discharge pipe work.
Submersible pumps shall be used for Dewatering and Sump drainage applications in
Pumping station campus.

Pumps and drives shall be rated for continuous duty and shall be capable of pumping the flow
range specified in the specifications without surging, cavitations or excessive vibration to the
limits specified. The pump shall meet maximum allowable shut off head. The pumps shall not
overload the motors at any point on the maximum pump speed performance characteristic
curve and the pump operating range within the limits of stable pump operation. The total head
capacity curve shall be continuously rising towards the shut off as flow decreases throughout
the entire curve from run out to shut off head with the highest at shut off. Pump shall be
compatible for Variable Frequency Drive usage.

Its total head capacity curve shall be continuously rising towards shut off with the highest at
shut off, and its capacity shall meet to handle total water volume.

i) Pumps shall be suitable for single as well as parallel efficient operation at any point in
between the maximum and minimum system resistances.

k) Pumps shall run smooth without undue noise and vibration, cavitations, oil or water
leaks over the range of operation. To ensure vibration free operation, all rotative
components of pump shall be statically and dynamically balanced to BS 1SO 21940-
11/.as per zones A& B of ISO 10816-1.Vibration levels shall not exceed the levels
given in BS ISO 20816-1.

) The pump set shall be suitable for starting with discharge valve open and/or closed.

m) The pump set shall be capable of withstanding the accidental rotation in reverse
direction.

n) The shut off head of pump shall be Minimum 110% to Maximum 130% of the

specified head.

0) The submersible pump set shall be installed in sump with Vertically Guide Pipe with
duck foot mounted arrangement.

p) The total head capacity curve shall be continuously rising towards the shut off with
the highest at shut off. Pumps shall run smoothly without undue noise & vibration.

FEATURES OF CONSTRUCTION
a. Pump shall be centrifugal, vertical spindle, wear resisting, and single stage type.

b. Pump casing shall be of robust construction. Liquid passages shall be finished
smooth and designed as to allow less wear and tear. The volute tongue shall be filed
to a smooth rounded edge.

C. Double Mechanical seals (back to back) shall be provided to protect the motor from
ingress of water along the shaft. The preliminary and secondary seals shall be oil-
lubricated with tungsten carbide or silicon-carbide faces and they shall be equipped
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with an electrical monitoring system for seal failure detection. Seals must be capable
of withstanding rotation in either direction. Sensors are to be provided to detect if
leakage of liquid into the oil housing is above 30 % concentration.

d. The Impeller shall be of high efficiency enclosed type with smooth blunt edges and
large water ways so as to allow free passage of water. It shall be free from sharp
corners and projections.

e. The critical speed of the rotor shall be at least 30% above the operating speed.

f. Pump-sets shall have double bearings. Bearings shall be of the anti-friction type.
Bearings shall be capable of taking the static weight of the rotating parts and any
thrust generated by the operation of the pump. The Solid Shaft shall be supported by
heavy duty Ball or Roller bearings grease lubricated with a minimum L10 life of
1,00,000 hours in accordance with BS 1SO 281:2007.

g. For guide pipe installed pump shall be complete with a cast iron delivery connection
arrangement for fixing to the concrete floor of the suction well. The joint between the
pump discharge flange and the delivery piping shall be made by merely lowering the
pump into guide rails from access level. It shall be provided with all necessary fixings
for guiding the pumps during lifting/lowering. Each pump shall be provided with a SS
316 lifting chain conforming to BS 1663 and BS EN ISO 9906:2012. Lifting chain shall
be provided with engaging the hook of the crane at 1 m interval. All necessary
stainless-steel fixtures required for guiding the pumps during lifting / lowering shall be
provided. The installation shall facilitate automatic installation and removal of pump
without a person entering the sump. The submersible pumps shall be suitable for
operation with or without submergence. The pump shall start and stop automatically
based on level in the sump.

h. ach pump shall be provided with an automatic coupling device for attaching the crane
hook to the pump at low level, even whilst the pump is submerged, without the need
for personnel to enter the well. This automatic coupling device shall easily and
automatically couple and uncouple the hoist hook and be complete with necessary
accessories. All links and cables shall be multi-stranded stainless steel.

i. Each pump shall be tested at the manufacturer’s premises for the full operating range
of the pump to BS EN ISO 9906:2012. Pump performance shall be within the
tolerance limits specified in the above said BS.

(k) Pump parameters are to be achieved at the motor speed corresponding to the
frequency of 50 Hz.

The submerged cable shall be a multi-core flexible cord, vulcanized rubber insulated with
tough rubber sheath and outer PCP sheath to BS EN 50525.

Where both thermal protective and moisture-sensitive devices are incorporated within the
pump, both devices shall be brought out via separate conductors within the motor cable,
although one such conductor may be common.

The pumps shall be supplied with all necessary DI flange ends discharge pipe work, including
non-return and isolating valves and suitable lifting gear for lowering and removing the pump
from the sump. Pumps weighing 40 kg and more shall be lowered in the sump via guide rails
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and be located to their respective discharge pipe work with an angle flange connection and
self-locating clamps.

Development of tube wells shall be an essential operation for stabilization of tube well
immediately after the completion of drilling and lowering of well assembly. It will be done by
using dispersive chemicals like Sodium Hexa-Meta-phosphate or any other suitable chemical
in case bentonite powder is used during drilling, in order to remove the finer material and
opening up the passage in the formation so that water can enter the tube well through screen
more freely. The Development will be treated as having been satisfactorily done when:

[ Stabilization of alluvial formation has taken place and there is no further sinking of gravel
and discharge is sand free and,

01 Permeability of formation will be increased by removing finer material.

01 Development of the tube wells will be done as per IS 11189: 1985 (Latest Revision) The
tube well will be developed to establish maximum rate of usable water yield without sand
content. Packing of gravel to fill up the annular space during the development;

The tube well shall be developed with high capacity air compressor of 750 cfm @ 250 psi
followed by pump as per requirement suitable at different aquifer zones to achieve sand free
clear water having sand content 20 PPM. However the water having sand content mare than

50 PPM shall be rejected the gravel if required shall be packed during development.
Development shall be done using back washing method.

The development shall be started as far as possible from the bottom of screen. Adequacy of
development shall be determined from sand samples collected during drilling.

The verticality of the tube well shall be as conforming to IS 2800 (Part 1) 1979. Verticality of
the tube well shall have a deviation so as to provide clear cylindrical space not less than the
clear cylindrical space available in a hypothetical tube well of the same size but having
deviation of 10 cm per 30 m in one direction and in one plane only. The tube well should not
be out of alignment and contain kinks, bends or cork screws. The tube well deviation shall be
in one direction and in one plane only. The plumb or plunger shall have diameter 6 mm
smaller than the well casing. The verticality test report shall be submitted by the contractor in
the format approved by the Employer’s Representative.

2.2 motor for submersible pump sets

A. The electric motor is to operate at 3 phase 50c/s A.C. supply of 415 +10% volts. The
preferred speed shall correspond to 2 pole motors [(3000 rpm (synchronous)]. The motor
shall be capable of delivering rated output with, a) terminal voltage differing from this rated
value by not more than +6%; frequency differing from its rated value by not more than +13%;
and c)any combination of a) and b).

B. The motors are water filled, water lubricated, squirrel cage type with axial thrust bearing as
well as radial bearings.
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221

The motor stator body should preferably be shrunk fitted instead of being only press fitted.
The stator body should be tightly welded on the stamping assembly and adequate arrangement
should be provided for stopping of rotation or shifting of stampings inside the stator body
preferably by providing matching grooves in the stamping assembly and the stator body. Metal
rings with rounded fingers should be provided on both ends of stamping.

Threaded joints in the motor should be avoided to prevent damage due to rusting. Bearing
housing should not be threaded but located on spigot and held by suitable bolts.

The rotor as well as stator should be impregnated under vacuum of air drying and both should be
baked repeatedly under controlled conditions to ensure long life of varnish/epoxy and to give a
hard finish to the motor surface. The rotor should be dynamically balanced at high speed.

The motor shall be suitable for entire working range of pump from +10% to -25% of the rated
head. Motor rating should be higher or equal to higher of the following:

[0 Consumption at + 10% of the duty head of pump
[J Consumption at - 25% of the duly head of pump

All the material and components for the motors shall be suitable for application in respect of
corrosion resistance and mechanical performance continuously under water.

FEATURES OF CONSTRUCTION

All the materials and components for the motors shall be suitable for application in respect of
corrosion resistance and mechanical performance continuously under water.

The motor will be of wet type submersible motor which shall be provided with suitable epoxy
paint to protect it from corrosion under water.

Thrust bearing shall be provided.

The motor shall be protected by means of cable glands, rubber seals, etc., from ingress of
bore well water, sand and other foreign material.

Motor shall be provided with earthing arrangement as per 1S 3043 (latest revision) during the
time of installation.

The motor shall be of continuous duty (type Sl) as per IS 12824 (latest revision).

The class of insulation of the winding shall be F and the temp rise above the ambient
temperature shall be restricted to that of class B insulation.

2.3 HORIZONTAL CENTRIFUGAL PUMP

23.1

GENERAL
The pumping unit shall consist of a best efficient horizontally split-case, single-stage and double

suction type directly connected through a flexible coupling to a horizontal induction motor.

The construction of the pumps shall be such that no damage will occur to the pump, attached
motor or controls if reverse rotation takes place. Mechanical brakes or ratchets shall not be
permitted.

Each pump casing shall be split along the axis of the shaft to permit the removal of
the Impeller and shaft assembly without dismantling the pipe work. Half casings shall be
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dowelled to ensure alignment. Jacking screws shall be provided to facilitate dismantling.

All the pumps of same duty shall be of similar characteristic.

The pumps shall be designed for continuous duty at rated parameters and should be capable of
pumping the flow ranges specified in Particular Specifications. The rated capacity and head of
each pump shall be as specified on relevant datasheets and / or particular specifications. The
pumps and associated equipment shall include all necessary provisions to prevent
contamination of the drinking water being pumped.

The pumps shall be designed to operate satisfactorily without detrimental surges, vibration,
noise, or dynamic imbalance over the required head range.

The pumps shall be capable of reverse rotation up to 125% rated full speed of the drive motor,
due to back flow of water, without damage or loosening of threaded components.

Flanges shall be machined on faces and edges and conform to ISO 7005, IS 6392, BS EN 1092
or equivalent International Standards. Back faces of flanges shall where necessary be machined
to ensure they are parallel to the front faces and that flange bolts can be fitted flush to the
flanges.

There shall be at least two (2) pipe tap connections, one at the bottom of the lower casing as a
drain and the other at the top of the upper casing as an air vent. Additional tapped connections
shall be provided at any other high points in the upper casing.

The top of the upper casing shall be fitted with a gate valve. Automatic float type air valve with
isolating cock shall be fitted at the highest part of the casing to assist priming. The drain shall
also be fitted with a gate valve.

The pump casing shall be provided with removable and renewable wearing rings where there
are close-running clearances between the impeller and the casing. The casing shall be so
constructed that the drains will dewater the entire casing.

All specified accessories and any other standard accessories required for correct and safe
operation of the pump shall be furnished with the pumps.

Spare parts supplied with the pump shall be identical to respective pump components and shall
be from original pump manufacturer.

Mild steel fabricated coupling guard shall be provided for safeguarding against the open rotating
parts of the pump and motor. Guard shall be designed for easy installation and removal,
complete with necessary support, accessories and fasteners. All bolts, studs, nuts and washers
shall be corrosion resistant.

Flexible pin bush type coupling or any improved design shall be provided by the bidder, duly
bored and keyed to the pump and motor shafts. The coupling and the pump shafts shall be
designed so that the breaking load of the coupling system is slightly below that of the shaft. The
coupling shall be designed to take care of any minor misalignment of pump and motor
assembly.

2.3.2 NPSH
The Contractor shall guarantee that adequate required Net Positive Suction Head (NPSH) is

available to ensure that pumps can operate without cavitations under the worst operating
conditions. The NPSH requirements of pumps, based on the 3% head drop criterion, shall be at
least 1Im less than the NPSH available at complete pump working range including pump
duty conditions at site, at the lowest water level in the sump and maximum ambient
temperature and maximum water temperature 45 degree- C.

2.3.3 PARALLEL OPERATION
All pumps in the pumping station must be capable of running satisfactorily in parallel operation

of 6 pumps in the system without throttling, and without cavitations or overload under all
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operating Conditions within the system resistances indicated.

2.3.4 BALANCING
All rotating parts individually and in assembly shall be statically and dynamically balanced to

prevent vibration through a range of normal and reverse speeds.

Rotating assemblies shall be statically and dynamically balanced in accordance with ISO
1940-1 and 1SO 21940-11 and designed so that the first critical speed of the pump and its drive
is at least 30% higher than the maximum operating speed.

Unbalanced, hydraulic, radial thrust acting upon rotating elements shall be kept being minimum.
The unit shall be designed to operate safely at the maximum speed attainable in the reverse
direction of rotation due to water returning through the pump at times when the power supply to
the motor is interrupted and the Non return valve fails to close.

2.3.5 VIBRATIONS AND NOISE
Pumps shall run smooth without undue noise and vibration. The velocity of vibration shall be

within the specified limits 4.5 mm/sec. Combined noise level of pump motor system when 6
pumps are running simultaneously shall be limited to 85 dBA at a distance of 1.86 m.

Pumping Units shall be provided with Vibration switches for Pump Vibration Monitoring. (For
details refer part 12 and volume 2).

All the pumping units shall be supplied with machined pads to allow the fitting of portable
vibration monitoring transducers. One portable vibration monitoring equipment capable of
measuring and recording velocity and vibration shall be supplied for the pumping station. (For
details refer, part 12, and volume 2).

2.3.6 IMPELLERS
The impeller shall be the enclosed type and shall be fastened to the shaft in such a manner as

to make it readily removable. The water passages of the impeller shall be hand finished to
remove rough spots and excessive irregularities. Removable and renewable wearing rings shall
be provided on the impeller where there are close running clearances between the impeller and
the casing. Hardness of the casing ring shall be 50 BHN lower than the impeller ring. Unless
otherwise specified, removable wearing rings shall be provided on the pump casing. Materials
and hardness of the casing and impeller wearing rings shall be selected to ensure that they are
not susceptible to galling and premature wear.

The impeller shall be at least one size lower diameter than the maximum impeller size that can
be fitted in to the pump casing. In other words, by replacing the impeller to the next higher size
an increase in discharge of at least 5% more than the specified here should be possible.

2.3.7 BEARINGS
The pump shaft shall be supported by two bearings of anti-friction type, one located on each

side of the impeller. The bearings may be of the oil or grease lubricated, ball or roller bearing
type depending on the approval of the Engineer. One bearing on the pump shall be of the thrust
type, designed to withstand the unbalanced axial hydraulic thrust. Suitable fittings shall be
furnished for the type of lubrication provided. Bearings shall have a minimum life L-10 type of
1,00,000 hours of operation. Pockets or pads shall be provided in the pump bearing housings
for insertion of portable instruments probes for measuring the bearing temperature.

At initial stage of pump operation, the data of bearing vibration as oscillating wave, and its
production number shall be submitted to the Engineer to identify the life cycle or determination



Section 6: Annexure 2 — General and Particular Mechanical requirement HP-SHIVA

of replacement.

It is desired that bearings be furnished which do not require water for cooling. If the bearings
are water cooled, the water shall be taken from the pump discharge and returned to the pump
suction. Suitable cooling water supply piping and return drain piping shall be supplied, and a y-
type strainer with blow off shall be provided in the cooling water supply piping.

Bearing cooling arrangements if used shall be designed on the closed-circuit principle.

Open discharge of cooling water into the pumping station drainage system is not permissible.

2.3.8 SHAFT SLEEVES AND MECHANICAL SEALS
Replaceable shaft sleeves shall be provided to protect the shaft where it passes through stuffing

boxes. Shaft sleeves shall be securely locked or keyed to the shaft to prevent loosening. Shaft
and shaft sleeve assembly shall ensure concentric rotation. Minimum surface hardness of shaft
sleeves shall be 400 BHN. Water deflectors shall be provided on the shaft to prevent water from
passing along the shaft and entering the pump bearings.

Mechanical seals Sic Vs Sic to be provided with self-lubrication arrangements as per API
standard 682. Seals shall be provided to prevent loss of lubricant and entrance of moisture and
dirt into the bearings.

2.3.9 BASE-PLATES
The pump and motor shall be mounted on a common base frame plate. The pumping unit shall

be provided with a fabricated structural steel base-plate. Holes for holding-down bolts shall be
included, and all packing for leveling, and all holding-down bolts shall be provided. Steel
dowels shall be fitted after final alignment of pump and motor to facilitate dismantling and
reassembly.

The base-plates shall be of sufficient size and rigidity to maintain the pump and motor in proper
alignment and position. All contact surfaces between the pump and base-plate and between the
motor and base-plate shall be machined and shall be provided for transmitting the entire load
due to discharge Shut off pressure to the concrete structure. After the unit has been installed
and properly aligned, the base-plates will be drilled and reamed for the dowels. The necessary
dowels anchor bolts shall be furnished with the pump set. The pocket depth for anchor bolts
shall be limited to 600mm.The pump base, or the supporting bracket, shall be drilled in the shop
for doweling to the base plate at the Site. The Pump shall be painted with Electro static epoxy
(Food grade quality) outside coating for a minimum DFT of 250 Microns.

2.3.10 PUMP PERFORMANCE
Pump performance guarantees shall relate to the flow rate, the total head and the efficiency of

the pump as specified in this document shall be verified and confirmed when tested at the
manufacturer's works. The same shall be verified and confirmed during site tests on
completion.

Pumps shall operate at design duty within the acceptance tolerances for flow and total head laid
down in ISO 9906.

Unless otherwise specified, at the time of tender the Contractor shall supply the performance
curves for the pumps he is providing. The curves shall show total head, pump efficiency, power
absorbed by the pump, and NPSHr plotted against flow rate for the full operating range
required. The curves shall be extended to show shut valve conditions, and to show
performance at flow rates at least 25% in excess of the maximum flow rate expected in
normal operation at site conditions.
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Where appropriate, curves shall also be included to show the variations in station losses and
internal plant losses plotted against flow rate, to enable the complete pump performance
curves to be shown.

If the Employer's estimated system curves for head against flow have been provided, the
Contractor's pump curves shall be superimposed on the system curves to show conveniently the
expected performance in site conditions.

The contractor shall make necessary arrangements and ensure that each pump shall be tested
and verified at manufacturer’s factory with the applicable provisions of the American Standards
of the Hydraulic Institute, or JIS B8301: 2018, “Rot dynamic Pumps-Hydraulic performance
acceptance tests” Grade 2, or ISO 9906 “Rot dynamic Pumps — Hydraulic acceptance tests”
Grade 2. Factory performance test reports shall be provided for all pumps.

All the testing and inspecting charges to be borne by the contractor. The inspection/testing shall
be carried out as per approved Quality assurance plan after approval from the Employer.

2.4 INDUCTION MOTOR
2.4.1 DESIGN REQUIREMENTS

The motors shall generally conform to IS: 325 or relevant equivalent internationally approved
standards. Additionally the specific requirements mentioned in the following clauses shall also
be met.

2.4.2 PERFORMANCE AND CHARACTERISTICS

Motors shall be capable of giving rated output without reduction in the expected life span when
operated continuously under the following supply conditions:

e Variation in supply voltage +10%
e Variation in supply frequency + 5%
e Combined voltage and frequency variation +10%

Motors shall be suitable for full voltage direct-on-line starting for motor ratings less than or equal
to 5.5kW, motor ratings greater than 5.5kW and less than or equal to 90 kW shall be suitable for
Star-Delta starter and for motor ratings above 90 kW shall be suitable Soft starter.

The Power rating of the motor shall be the larger of the following:
e 10% higher than the power input required to the pump at duty point at a speed
corresponding to the frequency of 50Hz.
¢ 5% higher than the maximum power input required to the pump through the entire range
of head capacity curve.

2.4.3 INSULATIONS

Any joints in the motor insulation such as at coil connections or between slot and winding
sections, shall have strength equivalent to that of slot sections of the coil. The insulation shall be
given tropical and fungicidal treatment for successful operation of the motor in hot, humid and
tropical climate. The motors shall be provided with class F insulation with temperature rise
limited to that of class B insulation.

Motors shall be given power house treatment. This comprises an additional treatment to the
winding over and above the normal specified treatment. After the coils are placed in slots and
all connections have been made, the entire motor assembly shall be impregnated by completely
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submerging in suitable insulating compound or varnish followed by proper baking. At least three
such submersions and baking’s shall be applied to the assembly.

2.4.4 CONSTRUCTIONAL FEATURES

The motor construction shall be suitable for easy disassembly and reassembly. The enclosure
shall be sturdy and shall permit easy removal of any part of the motor for inspection and repair.
Motors weighing more than 25 kg shall be provided with eyebolts, lugs or other means to
facilitate safe lifting.

The rotor bars shall not be insulated in the slot portion between the iron core laminations for
squirrel cage motors.

2.4.5 TERMINAL BOX

Terminal boxes shall be of weather proof construction designed for outdoor service. To eliminate
entry to dust and water, gaskets of neoprene or approved equivalent shall be provided at cover
joints and between box and motor frame. It shall be suitable for bottom entry of cables. It shall
be capable of being turned through 360 degrees in steps of 90 degrees.

The terminals shall be of the stud type with necessary plain washers, spring washers and check-
nuts. They shall be designed for the current carrying capacity and shall ensure ample phase to
phase and phase to ground clearances. Suitable cable glands and cable lugs shall be supplied
to match specified cables.

2.4.6 ACCESSORIES

Two independent earthling points shall be provided on opposite sides of the motor, for bolted
connections. These earthling points shall be in addition to earthling stud provided in the terminal
box.

2.4.7 MAIN HT MOTORS

Motors shall be capable of starting and accelerating the load with the applicable method of
starting, without exceeding acceptable winding temperatures, when the supply voltage is 80% of
the rated voltage.

A. Motors shall be capable of satisfactory operation at full load at a supply voltage of 80%
of the rated voltage for 5 minutes, commencing from hot condition.

B. The locked rotor withstand time under hot conditions at 110% rated voltage shall be more
than starting time at minimum permissible voltage by at least two seconds or 15% of the
accelerating time whichever is greater. The locked rotor current of motors shall not
exceed 600% of full load current of motors which is inclusive of 20% tolerance.

C. Motors when started with the drive imposing its full starting torque under the specified
supply voltage variations shall be capable of withstanding at least two successive starts
from cold condition and one start from hot condition without injurious heating of
windings. The motors shall also be suitable for three equally spread starts per hour
under the above referred supply conditions.
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D. The three phases shall be segregated by metal barriers within both line and neutral
Terminal box

E. The earthling pads shall be of non-corrodible metal, welded/brazed at two locations on
opposite sides. The pad size shall be 75 x 65 x 25 mm with two holes drilled at 40mm
centers, tapped & provided with suitable bolts and washers for connecting the earthling
strip.

F. At least six resistance type temperature detectors for the stator winding each having
D.C. resistance of 100 ohms at 0 degrees Celsius, embedded in the stator winding at
locations where highest temperatures may be expected, shall be provided. The material
of the RTD’s shall be platinum.

G. At least one vibration detector for the stator winding, embedded in the stator winding at
location where vibration may be expected, shall be provided. Compression-type
piezoelectric type accelerometers, velocity transducers or proximity transducers shall be
applied to the vibration detection system.

H. Motors shall have space heaters suitable for 240V single phase 50Hz AC supply. These
shall be placed in easily accessible position in the lower part of motor frame. Provision
shall be made to measure temperature of bearing by inserting hand held temperature
measuring device.

248 L.T. MOTORS

A. Motors shall be suitable of starting and accelerating the load with the applicable method
of starting, without exceeding acceptable winding temperatures, when the supply
voltage is 85% of the rated motor voltage.

B. The locked rotor current of the motor shall not exceed 600% of full load current (Subject
to tolerance as per the applicable standard).

C. Motors shall be designed to withstand 120% of rated speed for two minutes without any
mechanical damage, in either direction of rotation.

D. Stator leads shall be brought to the terminal box as insulated cable through a suitable
barrier and terminated in clamp type terminals.

2.5 SUBMERSIBLE PUMPS (NON-CLOG)

2.5.1 GENERAL

The pumps offered shall be non-clog submersible type. The design, manufacture and testing of
pumps shall conform to IS: 5600/IS: 8034 with latest amendments or any equivalent international
standards. The performance of pumps shall be guaranteed as per IS: 5120 and IS: 9137.

Pumps of a particular category shall be identical and shall be suitable for parallel operation with
equal load division. Components of identical pumps shall be interchangeable.

The pumps shall give total discharge against total head, as shall be designed most economically.
The pumps shall be offered with minimum 60% efficiency. Characteristic curve for pumps shall
be furnished with calculation for power requirement. The HP arrived at end must not be
overloading for the required discharge. The direction of rotation shall be clockwise when viewed
from motor side. The discharge requirement for sewage pumps have been indicated in
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(d)
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respective units comprising such pumps. The total head for pumps shall be calculated on the
basis of levels, distances etc., as per Hydraulic diagram and civil details.

Considering various losses and minimum residual head of 3.0 m the bidder shall prepare system
resistance curves for maximum and minimum static head conditions and shall match with them the
performance curves of pumps offered. The pumps shall be non-clog single/multi stage
vertical centrifugal or submersible type, single delivery to a common discharge manifold.

Pumps and drives shall be rated for continuous duty and shall be capable of pumping the flow
range specified in the specifications without surging, cavitations or excessive vibration to the limits
specified. The pump shall meet maximum allowable shut off head. The pumps shall not overload
the motors at any point on the maximum pump speed performance characteristic curve and the
pump operating range within the limits of stable pump operation. The total head capacity curve
shall be continuously rising towards the shut off as flow decreases throughout the entire curve
from run out to shut off head with the highest at shut off.

Pump motor power rating shall be the larger of the following:

0 110% of the maximum power required by the pump from zero discharge to duty point
total head.

[0 115% of the power required at duty point.

Its total head capacity curve shall be continuously rising towards shut off with the highest at shut
off, and its capacity shall be met to handling sludge volume.

Pumps shall be suitable for single as well as parallel efficient operation at any point in between
the maximum and minimum system resistances.

The pumps shall be designed to handle solid sizes of up to 100 mm for the raw sewage
application. Specific gravity of sewage is 1.02.

Pumps shall run smooth without undue noise and vibration, cavitations, oil or water leaks over
the range of operation. To ensure vibration free operation, all rotating components of pump
shall be statically and dynamically balanced to BS 6861/.as per zones A& B of 1SO 10816 -1

Vibration levels shall not exceed the levels given in BS 4675.
The pump set shall be suitable for starting with discharge valve open and/or closed.
The pump set shall be capable of withstanding the accidental rotation in reverse direction.
Pump operation shall be smooth without undue noise and vibration. The velocity of vibration

shall be within 4.5 mm/sec. The noise level shall be limited to 80 dB (A) at a distance of 1.0 m for
the minimum flow pumps and 90dB (A) at a distance of 1.0m for the peak flow pumps.

2.5.2 Features of Construction

@)

(b)

(©)

Pump shall be centrifugal, vertical spindle, with open/semi-open impeller, non-clog, wear
resisting, and single stage type.

Pump casing shall be of robust construction. Liquid passages shall be finished smooth and
designed as to allow free passage of solids. The volute tongue shall be filed to a smooth rounded
edge.

Double Mechanical seals (back to back) shall be provided to protect the motor from ingress of
sewage along the shaft. The preliminary and secondary seals shall be oil-lubricated with
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tungsten carbide or silicon-carbide faces and they shall be equipped with an electrical
monitoring system for seal failure detection. . Seals must be capable of withstanding rotation in
either direction. A detector shall indicate when moisture is leaking past the first seal.

Impeller shall be non-clog semi open type, having two vanes with smooth blunt edges and large
water ways so as to allow free passage of the large size solids. It shall be free from sharp
corners and projections likely to catch and hold rags and stringy materials.

The critical speed of the rotor shall be at least 30% above the operating speed.

Pump-sets shall have double bearings. Bearings shall be of the anti-friction type. Bearings shall
be capable of taking the static weight of the rotating parts and any thrust generated by the
operation of the pump. The bearing life shall be minimum 40,000 hrs of operation.

Each pump shall be complete with a cast iron delivery connection arrangement for fixing to the
concrete floor of the suction well. The joint between the pump discharge flange and the delivery
piping shall be made by merely lowering the pump into guide rails / rope from access level. It
shall be provided with all necessary fixings for guiding the pumps during lifting/lowering. Each
pump shall be provided with a SS 316 lifting chain conforming to BS 1663 and BS 4942.

Each pump shall be provided with an automatic coupling device for attaching the crane hook to
the pump at low level, even whilst the pump is submerged, without the need for personnel to
enter the well. This automatic coupling device shall easily and automatically couple and
uncouple the hoist hook and be complete with necessary accessories. All links and cables shall
be multi-stranded stainless steel.

The materials of construction for submersible pumps shall be as follows :

S. No. Component Material
(1) Impeller * Stainless Steel : ASTM A 743 CF8M
(i) Casing * Cast Iron to 1S:210 Gr FG 200 with 1.5
to 2% Nickel

(iii) | Mechanical seal (Motor oil-lubricated with tungsten carbide or
side and Pump side)* silicon-carbide faces

(iv) | Shaft* Stainless Steel : BS:970 Gr 316

(V) Bush* Bronze IS 318 Gr. LT B2

(vi) | Guide rail pipe Stainless Steel : BS:970 Gr 304

(vii) | Lifting Chain Stainless Steel : AISI 316

(viii) | Fasteners and Stainless Steel AISI 316
Foundation Bolts

* Material test certificates from Government approved metallurgical laboratory shall be
furnished by the Contractor

Each pump shall be tested at the manufacturers premises for the full operating range of the
pump to BS 5316 Part 1 .Pump performance shall be within the tolerance limits specified in the
above said BS.
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2.6 OVALVES
2.6.1 General
a. Valves shall be as per internationally recognized standards. Flanges shall be machined on

2.6.2

faces and edges to ISO 7005, IS 6392, 1S1538 or BS EN 1092.

Valves shall be double flanged type and the face shall be parallel to each other and flange
face should be at right angles to the valve centerline. Back side of valve flanges shall be
machined or spot faced for proper seating of the bolt head and nut.

All the valves buried or installed in underground chamber, where access to a hand wheel
would be impractical, shall be operated by means of extension spindle and Head stock
arrangement, In case of motorized valve electric actuator shall be mounted on headstock with
proper support.

Valve of diameter 300 mm and above shall be provided with lifting eyes and shall have
detachable bolted covers for inspection, cleaning and servicing.

Valve shall be suitable for frequent operation as well as operation after long periods of
idleness in either open or closed position.

The valve stem, thrust washers, screws, nuts and all other components exposed to the water
shall be of a corrosion resistant grade of stainless steel.

Valves shall be free from sharp projections.

Butterfly valve and non-return valve shall be provided with bypass arrangement. This may be
integral with valve or connected between pipes.

The entire valve chamber Top of Concrete (TOC) shall be minimum 300 mm, above the
Finished Ground level and also above the Road level, to avoid entering of rain water into the
valve chambers.

Butter fly valve

The Butterfly Valves shall be double flanged long body, double eccentric type conforming to
IS 13095/ BS EN 593. Valve shall be suitable for mounting in any position.

The valve seat shall be of replaceable design. When the valve is fully closed, the seal shall
seat firmly so as to prevent leakage. The seat surfaces shall be machined smooth to provide a
long life for the seal.

All fasteners shall be set flush so as to offer the least resistance possible to the flow through
the valve.

Valve shall be suitable for throttling purpose.

All valve, spindles and hand wheels shall be positioned to give good access for operational
personnel. Suitable elevated concrete platform shall be provided on mounting floor for easy
access to hand wheel for operation.

Valve of diameter 450 mm and above shall be provided with enclosed gear arrangement for
ease of operation. The operation gear shall be such that they can be opened and closed by
one man against an unbalanced head 15% in excess of the maximum specified rating. Valve
and any gearing shall be such as to permit manual operation in a reasonable time and not
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2.6.3
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exceed a required rim pull of 400 N.
All hand wheels shall be arranged to turn in a clockwise direction to close the valve, the

direction of rotation for opening and closing being indicated on the hand wheels.

All the Butterfly valves buried or installed in underground chamber, shall be operated by
means of extension spindle and Head stock arrangement, In case of motorized valve electric
actuator shall be mounted on headstock with proper support.

The Valves shall be painted with Electro static epoxy powder (Food grade quality) coating
both inside and outside with pocket less body passage for a minimum DFT of 250 Microns.

The contractor shall submit gear box & electrical actuator sizing calculation along with
datasheet, QAP and drawings approval.

Electric Actuator
Electric actuators shall consist of followings:

[l AC electric motor

[J Reduction gear unit

[J Torque switch

[ Limit switch

[0 Continuous Local Indicator

[l Hand Wheel for manual operation

[1 Hand auto lever with locking arrangement

All local controls shall be protected by a lockable cover.

Each actuator shall be adequately sized to suit the application and be continuously rated to
suit the modulating control required. The gearbox shall be oil or grease filled, and capable of
installation in any position. All operating spindles, gears and headstocks shall be provided
with adequate points for lubrication.

The valve actuator shall be capable of producing not less than 1% times the required valve

torque and shall be suitable for at least 15 minutes continuous operation.

The actuator starters shall be integrally housed with the actuator in robustly constructed and
totally enclosed weatherproof housing. The motor starter shall be capable of starting the

motor under the most severe conditions.

The starter housing shall be fitted with contacts and terminals for power supply, remote
control and remote positional indication, and shall also be fitted with internal heaters so as to
provide protection against damage due to condensation. Heaters shall be suitable for single
phase operation. The heaters shall be switched “ON” when the starters are “OFF” and shall

be switched “OFF” when the starters are “ON”.
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Each starter shall be equipped as follows :

2 Nos. Three phase magnetically operated line contactors with no-volt release and
electrical and mechanical interlock.

1 No Three phase thermal cut-out device.

1 No. Control circuit transformer fully protected by fuses on primary and
Secondary circuit.

1 No. Setof “Open”, “Close” and “Stop” buttons.

1 No. Local- Off-Remote switches with padlocking facilities.

1 No. Set of torque and limit switches for “full open” and “full Close” positions.
3 No. Sets of auxiliary limit switches in each direction.

Valve position indicator and hand wheel for manual operation.

Reduction gear unit:

Gearbox shall have a life of 1, 00,000 hours, be selected in accordance with AGMA
recommendation for horsepower calculation and service factor application.

Sluice valve

All the Sluice valve shall be of resilient seated, glandless design & metal seated generally
confirm to BS 5163/ IS 14846. Face to Face dimension shall be as per IS 14846 only.

All butterfly valve and Non-return valve bypass arrangement shall be provided with resilient
seated, glandless design type sluice valve, Air valve & Pressure relief valve isolation shall also be
with resilient seated, glandless design type sluice valve and same shall be for Scour valve
arrangement. Individual Suction side of main pump shall be either resilient seated, glandless

design or metal seated type based on the availability.

Flanges shall be machined on faces and edges and drilled to IS 9523/IS 1538/BS EN 1092-1
based on the pipe drilling standard shall be adopted. Sluice valves shall be of non-rising spindle
type.

Valve of 450 mm and above shall be provided with thrust bearing arrangement for ease of

operation.
Valve of 600 mm and above shall be provided with drain and air plug.

Valve of diameter 450 mm and above shall be provided with enclosed, grease packed spur
gear arrangement for ease of operation. The operation gear of all valves shall be such that they
can be opened and closed by one man against an unbalanced head 15% in excess of the
maximum specified rating. Valve and any gearing shall be such as to permit manual operation in a

reasonable time and not exceed a required rim pull of 400 N.

All valves, spindles and Hand Wheel shall be positioned to give good access for operational

personnel. Valve shall be suitable for frequent operation as well as operation after long periods of
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idleness in either open or closed position.

All hand wheels shall be arranged to turn in a clockwise direction to close the valve, the

direction of rotation for opening and closing being indicated on the hand wheels.

Manufacturer is required to give details of proposed gear box i.e. nos. of spur pairs, ratio,

efficiency etc. The Employer shall have these tested.

The valve shall be furnished with a bushing arrangement for replacement of packing without
leakage. They shall also have renewable channel and shoe linings. The gap between the shoe

and channel shall be limited to 1.5 mm.

The gate face rings shall be screwed into the gate or alternatively securely pegged over the full

circumference.

The Valves shall be painted with Electro static epoxy powder coating both inside and outside

with pocket less body passage for a minimum DFT of 250 Microns.

Manufacturer is required to give justification with calculation that proposed valve is Operable
with the effort parameters specified and no. of turns to ensure the time required to operate the

valve from full open to full close is within reasonable limits.

2.6.5 Nonreturn valve
(a) Type of Valve:

On the individual delivery line of the pump, the following types of non return valves shall be
accepted: Tilting Disc/Slanted disc check valve with Internal Dash pot arrangement/Internal
damping arrangement/counter lever weight arrangement, the non-slam characteristic shall be
achieved by providing suitable combination of door and hydraulic passages without any
external clamping arrangements or passages. The angle of sealing and door weight shall be
designed to provide the most efficient working with least restriction to flow.

(b) The valves shall be suitable for mounting on a horizontal pipeline and flow direction shall be clearly

(©

(d)

(€)

embossed on the valve body.
Valves shall possess high speed closing characteristics and be designed for minimum slam

condition when closing.

Valve of diameter greater than 450 mm shall be provided, in addition to others, supporting feet
and jacking screws. Hinge pins / shaft shall preferably be square in section to ensure positive
location of flaps and provide for secure fixing.

The Valves shall be painted with Electro static epoxy powder coating both inside and outside with

pocket less body passage for a minimum DFT of 250 Microns.

2.6.6 Tamper Proof Air Valve - Cluster Arrangement

(@)
(b)

The Air Valve shall be of tamper Proof triple function Single/Double chamber Kinetic Air Valve.

The air valve shall be capable of exhausting air form pipe work automatically when being filled.
The air being released shall be at a sufficiently high rate to prevent the restriction of the inflow rate.

Similarly the valve shall be capable of ventilating pipe work automatically when being emptied, the
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(d)

(€)

)

(9)

(h)

(i)

1)

air inflow rate being sufficiently high to prevent the development of a vacuum in the pipelines.

The valve shall also automatically release air accumulating in pipe work during normal working

conditions.

In case the maximum size, as per IS code, is not suitable for the size of pipe line, a cluster of air

valves shall be provided.

Air valve shall be of the double orifice type with a large orifice for air entry into the pipeline and
smaller orifice for automatic release of air under normal working pressure. The valve shall be
suitable for the maximum working pressures in the systems. All air valves shall be provided with
isolating valve and flanged end connections.

Air valve shall be designed to prevent premature closure prior to all air having been discharged
from the line. The orifice shall be positively sealed in the closed position but the float (ball) shall
only be raised by the liquid and not by a mixture of air and liquid spray. The seating shall be
designed to prevent the floats sticking after long periods in the closed position.

The Valves shall be painted with Electro static epoxy powder coating both inside and outside with

pocket less body passage for a minimum DFT of 250 Microns.

All Stub piping and cluster piping shall be provided with MS pipe of minimum 10 mm thick and
reinforcement pad thickness shall be same as main pipe thickness at the weld joint of pipe. All
flange joints bolts & Nuts shall be of SS304 material only.

The contractor shall provide test certificates for materials and properties shall be in accordance

with relevant standards.

Before carrying out pipeline pressure testing the Contractor shall verify with the supplier of the air
valves that the valves have the capacity to sustain the pipeline test pressures. In the event that
they do not sustain the pressure the valves shall be removed and the stubs off the pipeline shall be

blanked off before pressure testing the pipeline.

2.6.7 Pilot operated Pressure Relief valve

(@)

(b)

(©

(d)
(€)

)

Pressure relief valves shall be capable of relieving pressure in the system to prevent the system
being pressurized in excess of a preset maximum allowable pressure. The valves shall be drop

tight under normal operating conditions.

The valve operation shall be achieved by the interaction of the inlet pressure and an intermediate

pressure produced by a pilot valve or relay system acting on the upper side of the main valves.

The pilot valve System shall be actuated by a diaphragm connected to the inlet pressure on its

underside and a constant pressure on its upper side derived either from weight or from a spring.
All Pressure Relief Valve shall be provided with isolating valve and flanged end connections.

The Valves shall be painted with Electro static epoxy powder (Food grade quality) coating both
inside and outside with pocket less body passage for a minimum DFT of 250 Microns.

The EPDM rubber & Epoxy coating (EP-P) should be approved by W270. (EP-P)/ WRAS &
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(9)

Pilot valve system having Stainless Steel / Brass fittings with spring of SS 302 with all the

external control tubing of SS 304 / Copper/ high pressure polypropylene rated PN16, Tightness to

DIN EN 12266-1, leakage rate A (or) equivalent and the needle valve/ speed control device should

be provided to vary opening speed of the main diaphragm with self-cleaning filter to avoid

possibility of dirt build up inside the control tubing. Body test Pressure shall be 1.5 times of the

rated pressure.

(h)

All Stub piping shall be provided with MS pipe of minimum 10 mm thick and reinforcement pad

thickness shall be same as main pipe thickness at the weld joint of pipe. All flange joints bolts &

Nuts shall be of SS304 material only.

2.6.8

Electro-hydraulically operated (Pump Discharge valve) Check valve

The pump discharge Valve shall be provided with electro-hydraulic actuator shall be provided
with its own power pack. Each actuator shall consist of a double acting cylinder, control cabinet
and accessories to cater for following operational requirements.

In the closed position the valve shall be held closed by a substantial counter weight or by any
other mechanical device.

Start-up sequence of pump shall initiate powered opening of butterfly valve hydraulic actuator.
The actuator shall be adequately sized to open or close the valve against an unbalance
pressure equal to pump shut-off pressure in either direction within the time period as
specified. The necessary limit switches shall be provided on the valves so that at a pre-
determined position, the pump circuit breaker shall be closed to start the pump.

Valve shall remain open during normal running of the pump. No disc flutter shall take place in
the position nor shall there be any creep, in this fully open position.

A limit switch is provided (set at about 3 deg from open position) to sense the creeping.
Switch shall start the oil pump and return the valve to the fully open position.

Normal operational shut down shall enable valve to close at a slow closing rate, which shall
be adjustable between 30 to 60 seconds.

In case of any fault causing pump motor trip the corresponding butterfly valve shall start
closing at a fast rate initially and thereafter at a slow rate. The emergency closing facilities
shall be provided with its own solenoid valve in the hydraulic circuit.

Provision for local manual operation shall be made.

The lower part of the cylinders shall have a fixed orifice especially designed to achieve a
minimum valve closing time in case of failure of oil pipeline.

A locking device shall be provided so that the valve can be maintained in open shut position
during maintenance and inspection.
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The hydraulic controls for each valve shall be housed in independent cabinet located on an
operating floor near the valve. This shall consist of pumping unit, oil tank, and accumulator of
adequate capacity to hold the valve disc at any position and to prevent any surge
including disc flutter during valve travel and to fully open position. Accumulator will also have
enough capacity for one cycle (open and close operation) of operation without external
electric AC power and DC power. The hydraulic power pack will consist of necessary
pressure switches, pressure gauges flow regulators at the outlet of oil pump, solenoid valves;
transformers, rectifiers  etc., for DC power supply for solenoid valves; contactors, relays,
fuses, indicating lamps, push buttons etc., for control of solenoid valves and pumping units’
throttle valve, filters, non-return valves etc., arranged in a logical circuit to meet operation
requirement. A DC motor operated lube oil pump shall be installed in the same base frame for
operation in Emergency (During power failure) along with accumulators suitably sized.

All oil pipelines/flexible hoses interconnecting the control cabinet to the valve shall be in
bidders responsibility.

The electrical controls for the valve such as relays, contractors and fuses shall be housed in
the common control panel (local) for pumps or in a separate panel.

Each butterfly valve shall have four limit switches, each capable of being set- of at any point
between full open to full close position to meet the desired functions. In addition, one more
extra limit switch to be set at intermediate position shall be provided each limit switch shall
have 2 NO and 2NC contacts. Limit switch enclosure shall conform to NEMA 4-x Standrad. Each
butterfly valve shall have One No. non-contact type 24 VDC 4-20 mA output position
transmitter.

The bidders shall submit with his offer full details of valve operating mechanism and hydraulic
diagram with description.

Solo Seal shall be provided at the gland (Self Energizing type) Bulb/Music Note Seal shall be
provided for the valve V-Ring Seals shall be provided in the valve bore to avoid Slush & Sand in
the Bearing housing By-pass arrangement should be provided, for balanced opening of the
valve applicable for higher pressure and size.

Isolating Cocks

For isolation of small bore pipe work tapings for instrumentation equipment etc., and for
individual component isolation, the cocks shall be stainless steel, quarter turn ball or plug valve
with the operating handle arranged to indicate the open and closed positions. Where specified,
means shall be provided for securing the valve body to a front panel or near surface.

Expansion Bellows:

Expansion bellows of Stainless steel (AISI 304) confirming to EJMA standards which can take
radial and axial misalignment of minimum 1 percent of pipe size with tie rods. Bellows shall be of
Flange Ends, thickness of the ends shall be same as pipe thickness to match inner and outer
diameter of the pipeline. Suitable Mild Steel protection cover shall be provided across the
bellows against any external tampering for outdoor installation. It shall have cyclic life more
than 1000 cycles and designed at temperature of 50 deg C. Hydro test shall be conducted at
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2.8.1

2.8.2

2.8.3

1.5 times that of the design pressure with a holding time of 30 minutes. Painting shall be of 2
coats of Red oxide and 2 coats of Epoxy primer to achieve minimum DFT of 250 microns of
suitable shade with prior approval of the Employer's Representative. Calculation confirming to
EJMA standards shall be submitted for the selection number of ply and thickness of the
bellows.

Electrically Operated Overhead Travelling Cranes

General

The crane shall be electrically operated, double girder bridge type complete with all accessories
including down shop conductor, crane rails and fixtures, and shall conform to IS:
3177 or relevant internationally approved standards.

The span and lift indicated in Particular Specifications are tentative and may change during
detailed engineering. The contractor shall verify these details before taking up fabrication. If the
offered Pump/motor weight is more than the Crane capacity specified, the Contractor shall offer
the Crane capacity higher than the weight of the pump/motor.

A capacity plate showing Name of manufacturer, year of manufacture and related capacity of
hoist in figures not less than 150 mm height shall be placed on each side of the crane girder.

Minimum Two pairs of slings and wire ropes, shackles, etc shall be supplied to handle all items
of pumping station covered by the hoist. They shall be labeled or marked with the Safe Working
Load (SWL) and the purpose for which they are intended.

Crane Bridge

The crane bridge shall consist of double bridge girders on which a wheeled trolley is to run. The
bridge trucks and trolley frames shall be fabricated from structural steel of tested quality
conforming to ASTM A36 except that, plates more than 20 mm thick shall conform to
1S:2062:2011, BS EN 10210-1:2006 or relevant internationally approved standards. Access
walkway with safe hand railing as is required along the full span length of the bridge girder. The
bridge shall be designed to carry safely the loads specified in IS: 807, BS EN 13001-
1:2015 and BS EN 13001-2:2014 or relevant internationally approved standards. All anti-
friction bearings for bridge and trolley track wheels, gear boxes and bottom sheaves on hook
shall be lubricated manually by hand operated grease pump through respective grease
nipples.

The maximum deflection under full load shall not exceed 1/900 of the span as per IS: 807.

End Carriages

Wheel base and structural frame of the wheel mounting of the end carriages shall be
designed so as to ensure that the crane remains square and prevent skewness. Bridge and
trolley track wheels shall be of forged steel and shall be double flanged type. The wheel
diameter and rail sizes shall be suitable for the wheel loads. The crane rails shall be
manufactured from wear resistant austenitic manganese steel. Mountings of the wheels shall
be designed to facilitate easy removal for maintenance. Walkways shall be at least 500 mm
clear inside width with a 6 mm thick non-skid steel plate surface. Steel rail stops to prevent
derail from creeping and trolley from running off the bridge shall be abutted against ends of
rails and welded to the girders. Bridge and trolley stops to match the wheel radius shall be
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provided before the buffer stops.

All exposed couplings, shafts, gear, wheels, pinions and chain drives etc. shall be safely
encased and guarded completely to prevent any hazard to persons working around. All
bearings and gears shall have a design life as per relevant standards. Electro-magnetic and
hydraulic thruster brake shall be provided for the main hoist. One electro-magnetic brake
shall be provided for each of the cross travel and long travel motions.

Hook

Hook shall be solid forged, heat treated alloy or carbon steel suitable for the duty service.
They shall have swivels and operate on ball thrust bearings with hardened races. The lifting
hooks shall comply with the requirements of relevant IS or BS EN 1677-5:2008 or relevant
internationally approved standards and shall have a safety latch to prevent rope coming off
the hook.

Hoist rope shall be extra flexible, improved plough galvanized steel rope with well lubricated
hemp core and having six strands of 36 wires per stand with minimum ultimate tensile
strength of 1.6 X 106 kN/m2 of Right Hand Ordinary (RHO) lay construction. The ropes shall
have a 6:1 safety factor on the specified safe working load, and shall conform to IS: 2266.
Rope drums shall be grooved and shall be either cast iron or cast steel of or welded steel
conforming to 1S:3177, BS:466 or relevant internationally approved standards.

Gears shall be cut from solid cast or forged steel blanks or shall be stress relieved welded steel
construction. Pinions shall be of forged carbon or heat treated alloy steel. Strength, quality of
steel, heat treatment, face, pitch of teeth and design shall conform to BS: 436, IS:

4460 and BS: 721 or relevant internationally approved standards.

Electrical EQuipment

All accessory and auxiliary electrical equipment including drive motors, electrically operated
brakes, controllers, resistors, conductors, insulators, current collectors, pendant push button
station, protective devices, operating devices, cables, conduits, etc. necessary for the safe
and satisfactory operation of the crane shall be provided.

Power to the crane shall be provided by down shop conductors manufactured from high
conductivity hard drawn copper. Conductors shall be completely shrouded such that they
have no exposed current carrying surfaces. Pendant type push button station shall be sheet
steel enclosed and shall comprise the following push buttons and indicating lamps:

Start’ and “Stop’.

Long travel - "Right’ and "Left.

Cross travel - "'To’ and "Fro’.

Hook - "Hoist’ and "Lower’.

Red indicating lamp for supply "ON’ indication.

Pendant type push button shall be supported independently of the electrical cable and shall
be earthed separately, independent of the suspension and shall be 1.5 m above pump floor
Automatic reset type of limit switches shall be provided to prevent over travel for each of the
following:

For "UP’ and "Down’ motions of the hook.
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Long travel motion
Cross travel motion

Crane structures, motor frames and metal cases of all electrical equipment including metal
conduit and cable guards shall be earthed. All motors, brakes, limit switches, panels, drum
controllers, resistor unit sets shall be provided with two studs for earthling.

Testing

The crane, and all slings, ropes, shackles and other lifting equipment supplied shall be tested by
the manufacturer at his works. The tests shall be carried out at 125% of Safe Working Load,
and Test Certificates shall be supplied.

The crane shall be tested for full load and 25% over-load on hoisting and cross traverse motion
at factory. Proper clearance, smooth rolling of wheels etc and soundness of fabrication and
welding shall also be checked.

The following tests shall be carried out at site before commissioning of crane as per
IS 3177

@) Insulation Tests (b)
Operation  Tests

(c) Deflection  Tests

(d) Over Load Tests

The crane should comply with relevant safety regulations under the Factory Act and Indian
Electricity Rules and other statutory regulations as applicable.

Manual Hoist

Manual hoists shall be complete with hand-chain, trolley, pulley block, hook, hand and
load chains, brake and other accessories. They shall comply with the latest applicable
standards, regulations and safety codes in the locality where equipment will be installed.

Each hoist shall be operated on a monorail (I-Beam). The factor of safety shall not be less
than 5. The load chain may be heat-treated to give ductility, toughness and conforming to
I.S. 3109/ BS 1663. The load wheel is to be made from heavy duty malleable castings. The
hand chain is to Conform with BS 6405 and hand chain wheel may be made from pressed
sheet steel with roller type guarding. Gears shall be cut from solid cast or forged steel blanks or
shall be stress — relieved welded steel construction. Pinions shall be of forged carbon or heat
treated alloy steel. Strength, Quality of Steel, heat treatment, face, pitch of teeth and design
shall confirm to BS 436, BS 545 and BS 721-1. Spur and helical gears must comply with B.S.
436 and worm with BS 721-1. Bearing must be ball and roller type conforming to B.S.2525-32.
Proper lubricating arrangements are to be provided for bearings and pinions. The brake for the
lifting gear shall be automatic and always in action.

If the offered weight of intended equipment is more than the hoist capacity specified, the
Contractor shall offer the hoist capacity higher than the weight of the equipment.

The proof testing of each chain pulley block is to be carried out as per latest applicable
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standards. The safe working load is to be marked in such way that is clearly visible from the
operating level.

Name Plate showing the capacity, year of manufacture and rated capacity of hoist in figures
not less than 150 mm height shall be placed on each side of the hoist girder.

Minimum Two pairs of slings and wire ropes, shackles, etc shall be supplied to handle all
items of pumping station covered by the hoist. They shall be labelled or marked with the Safe
Working Load (SWL) and the purpose for which they are intended. The hoist, and all slings,
ropes, shackles and other lifting equipment supplied shall be tested by the manufacturer at
his works. The tests shall be carried out at 125% of Safe Working Load, and Test Certificates
shall be supplied.

Operated Hoists

Electric hoists shall be complete with hoisting motor, wire rope drum, wire rope, hook,
necessary gearing, sheaves, electromagnetic brake for hoisting motion, weather & dust-proof
push button station, contractor panel, all wiring, limit switches, etc.

Electric hoists shall conform to 1S: 3938 and shall be suitable for outdoor application. All the
parts of the hoist shall be designed to withstand surrounding atmospheric conditions without
any deterioration.

If the offered Pump/motor/Valves weight is more than the Crane capacity specified, the
Contractor shall offer the Crane capacity higher than the weight of the pump/motor/Valves.

Rope drums shall be either cast or welded to sustain concentrated loads resulting from rope
pull. Drums shall be machine grooved right and left with grooves of a proper shape for the
rope used.

Gears shall be cut from solid cast or forged steel blanks or shall be of stress-relieved welded
steel construction or built-up from steel billets and welded together to form a one piece gear
section.

Hoist ropes shall be extra flexible, improved plough steel rope with a well lubricated hemp
core and having six strands of 36 a wires per strand with minimum ultimate tensile strength of
1.6 x 106 KN / Sg. m.

Hooks shall be solid, forged, heat treated alloy or carbon steel of rugged construction of the
single hook type and provided with a standard depress type safety latch.

Hoisting motor shall be equipped with electrically released, spring set, friction shoe type brakes
having torque capable of holding 125% of the full rated hook load. Brake shall apply when
either the motor controller or the main power switch is in ‘OFF’ position or in the event of
power failure.

Drive motors shall be designed for frequent reversal, braking and acceleration and shall be as
per IS: 325. Pendant control switch, controllers and resistors, controls, electrical protective
devices, cables and conductors, earthing guards etc. shall be as per 1S:3938. Limit switches
shall be provided for over-hoisting and over-lowering.

Minimum Two pairs of slings and wire ropes, shackles, etc shall be supplied to handle all
items of pumping station covered by the hoist. They shall be labelled or marked with the Safe
Working Load (SWL) and the purpose for which they are intended.

The electric hoists shall be of Class Il duty. 25% overload test, speed tests, limit switch tests



Section 6: Annexure 2 — General and Particular Mechanical requirement HP-SHIVA

211

and brake test shall be conducted for the hoist and trolley at manufacturer’s works.

Fire fighting system

The fire extinguishers of 2.0 kg Grip fire carbon dioxide (10 Nos) shall be with ISI mark/ Tariff
Advisory Committee’s approved make along with following accessories.

The bidder shall supply minimum items listed below as a part of firefighting system along with
Fire Extinguishers:

One First Aid Box — 2 Nos

First Aid Chart with Lamination- 2 Nos
Galvanized Iron Hanging buckets- 4 Nos
Rubber Mats- 10 mm thick 1m X 1m- 6 Nos

Hand gloves- 6 Nos

Contractor shall provide adequate fire fighting system for STP and associated buildings as
per Fire authority norms.

2.12

b)
<)

Surge Protection System

The Contractor shall carry out comprehensive transient or surge analysis of the complete
pumping systems considering full length of pipelines under all operating conditions. The surge
analysis shall be carried out using a proven and acceptable computer programme which is
being used in water supply industry. The surge analysis report shall be approved by the
employer. The surge analysis shall identify the most adverse transient conditions. The
analysis shall include but not be limited to the following conditions:

Tripping of all duty/working pumps (running at maximum capacity) due to complete power
failure for all operating conditions.

Start up of the pumps under the specified control system

Shut down of the pumps under the specified control system

The objective of the surge analysis is to recommend surge protection devices which ensures
maximum and minimum allowable pressures under the operation conditions. After power failure
to pumps the following design criteria shall be adopted for assessing the transient pressures:

The maximum transient pressure shall be less than the pipeline design pressure which in
about 1.5 times the working pressure.
The negative pressure of the pipeline shall be restricted to 1/3 of atmosphere pressure or

less.

The recommended solutions should include sensitivity checks to show that it is still valid with
possible variations in system parameters such as wave speed, friction factor and system
demands. Proposed surge protection devices i.e. surge vessel / Air vessel, shall be based on
the surge analysis results and considering surge tank provided under contract CP-07.
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The surge protection devices should include but not be limited to the following
recommendations:

Size and details (i.e. Volume) of air vessel (Surge Vessel). b)

Details for controlling the air volume in the above vessels.

Details and alarms for monitoring the air volume in the above vessel.
Recommendations for controlling “slam” on the pump delivery non-return valve that may
adversely affect the lifetime or operation of the valve and the system.

The Contractor shall provide the required numbers and size of air vessel as per detailed
transient / surge analysis result considering minimum numbers and size of vessels specified in
the bid document.

In addition to surge vessels of total capacity as arrived by calculations, the Contractor shall
install at least one standby surge vessel at the pumping station of the same type and size as
the proposed ones. Such standby surge vessel shall be used in case of releasing one of duty
vessel for maintenance.

Prior to installation, contractor shall submit the surge analysis report to the employer for
approval. The report shall include computer analysis and graphs showing maximum and
minimum transient pressure envelopes with and without surge protection devices. The report
shall also include time-flow and time pressure plots at critical points with graphs and tables
which show surge control requirements shall be met by proposed measures. Surge protection
devices shall be air vessel / surge tank, or combination of air vessel, surge tank another
devices, but flywheels to add to the pump rotating inertia shall not be used.

Surge Vessels shall be compressed air type, designed, constructed, installed and tested as
detailed in the Specification.

Surge vessel(s) shall be installed at practically possible location, to the pumping station with the
approval of employer.

The Surge Analysis Study Report shall be wetted and approved technically by institute like
IISC, Bangalore, and cost of same shall be deemed in the price bid of bidder.

Surge/Air Vessels

Pressure vessels shall be suitable to take of water hammer/pressure surges which may occur in
the pipeline system. The pressure vessels shall be manufactured out of MS plates as per IS
2002 and shall conform to unfired pressure Vessels Code IS 2825 latest revision. The vessels
shall be designed and fabricated for the maximum system pressure with 10% design margin
and specified internal pressure and temperature with a minimum corrosion allowance of 3 mm.
The vessels in pumped systems shall be designed to 150 per cent of the system rating
pressure or the maximum shut off pressure whichever is maximum. The hydro-test pressure
shall be one and half times the design pressure multiplied by the ratio of allowable stress of the
material used in construction at the design and test temperature.

a) The vessels designed for air or partial air service shall be tested pneumatically followed by the

hydrostatic test. The vessels shall also be tested for full vacuum condition. Unless otherwise

specified the ends shall be 2:1 ellipsoidal or torispherical with the inside crown radius equal to the

outside diameter and the knuckle radius equal to 10 per cent of the crown radius. A minimum of 2
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mm thinning allowance shall be provided on all heads. The heads shall be seamless. F If weld
joint is inevitable, it shall be 100 per cent radio graphed. The dished ends shall be given a
normalizing treatment after forming. Production control coupon/ plates conforming to BS EN 1418
/IS:2002 Gr 2 or Gr 3 representing seams in heads shall be tested to ensure desired tensile/proof,
yield stresses, percentage elongation, impact. The nozzles shall be seamless conforming to SA106
Grade B. Flanges upto 250 NB shall be weld neck type of forged quality conforming to SA105.

Strength, hardness etc. in the welds and proper grain structure refinement on heat treatment. All
pressure parts of the vessel shall be fabricated with boiler quality materials conforming to BS EN

10028 or equivalent. The nozzle shall be seamless conforming to BS EN 10216-1:2002 and BS
EN 10217-1:2002. The seams of fabricated nozzles shall be 100% radio graphed. Flanges and
nozzles up to 150 mm diameter shall be of weld neck type of forged quality conforming to ASTM A
105 / IS 2004 Grade. Flanges above 150 mm diameter may be forged or fabricated out of boiler
materials. While such forged flanges shall be weld neck or hub bed type, plate flanges shall be of
integral type with full penetration welds. The vessels shall be provided with manholes with
suitable davit assembly and water outlets at the bottom which shall be connected to the rising

mains along with isolating valves and a differential orifice.

During fabrication, procedure and production control test plates shall be prepared to represent 30
% of longitudinal seams, and each welder's performance and tested in accordance with BS EN
1418. At least 10% of the weld joints on the vessel shall be spot radio graphed. 100% of the

welded joints, if any on the dish shall be radiographed. Inspection of air vessels shall cover

welding qualifications, radiography/UT/MT as applicable, stage/in process inspection and
hydro/leak tests.

Inside and outside surfaces of the pressure vessels shall be sand blasted as per BS 7079 and
painted as per provision. The internal surface shall be painted for submerged condition, and
internal welds shall be dressed smooth.

The paints used shall be established to be non-toxic and free from any odour and shall be

certified by a recognised laboratory that the paints used are fit for potable water.

All underground vessels, or portions of vessels, buried underground shall be lined on the outside
with 3.5 mm thick fiberglass in isophthalic type polyester resin, after proper preparation of
surfaces by sand blasting to BS 7079 specifications. Linings shall be tested with a holiday

detector of 10,000 volts output, for acceptance.
Each vessel shall include:

Saddle supports and legs complete with holding-down bolts;

Drilled-and-tapped or flanged facings for the following fittings which shall be provided:
Pressure-relief air valve and vacuum breaker valve rated for not less than 150% working
pressure and to pass 200% maximum air flow into vessel;

Adequate access to afford inspection of the inside of the vessel;

Calibrated level sight glass of the reflective type covering the full range of Water level in the
vessel and having top and bottom shut-off cocks and hinged safety glass, and pressure/level
calibrations carried on a substantial engraved plate;



Section 6: Annexure 2 — General and Particular Mechanical requirement HP-SHIVA

2.14

(1 Air vent and inlet valves;

[0 150mm diameter pressure gauge and isolating cock;

0 Lifting lugs to enable handling of the vessel on Site without damage;
0 Flanged inlet and outlet branches;

(1 Drain valve;

0 High and low water level float switch with stilling tube and changeover-Contact micro-switches

rated for 220V/420V ac for both high and low level settings.

0 All necessary pipes, fittings, brackets, fixings and the like required to mount system onto the

pumping main.

In accordance with PD 5500:2006, an inspection and regulating authority for the surge equipment
shall be appointed/ arranged by the Contractor and shall be submitted for approval to
Employer’s Representative.

The name and address of the Authority and extent and details of inspection to be done shall be

submitted for approval to Employer’s Representative before manufacture commences.

Air Compressor System

a) Air compressor shall be electrically driven, multistage, water-cooled, reciprocating, air receiver

mounted and non lubricating type. Compressor shall be supplied with V-belt drive and
guard,suction air filter, silencer, automatic unloaded and control equipment, safety / pressure
relief valves, common bed plate for compressor and motor, high temperature protection by
fusible plug in the compressor outlet, low lube oil pressure switch, isolating valve and all
necessary accessories required to form a fully-automatic unit supplying compressed air,
continuously or intermittently as required, and at the specified rate and pressure. The
pipe work and valves shall be arranged so that either of the compressors can be used
to supply the compressed air to the surge vessels. The pipe material shall be SS 316 schedule
408S.

b) Compressors shall be rated for continuous operation at full duty.

C) The motor shall be suitable for star delta starting with 415 V, 3 Phase, and 50 Hz supply. The

power supply to control panel for auto / manual system together with power and control cabling
between the panel and compressor and cabling to all accessories associated with antisurge
systems such as level switches, pressure / temperature devices and solenoid valves shall be

provided.

d) The following equipment shall be provided:
()  Aball plug type valve for connecting air supply to the vessel.

(i) A 600 mm manhole with a door with davit assembly on vessel so arranged that it can be

easily handled by man and positioned below the normal operating water level.

(iif)  Step-irons welded to inside of the vessel to facilitate inspection.

(iv) 2 nos. of 20 mm threaded sockets with plugs on anti surge piping for surge test purposes.

Sockets and plugs shall be forged steel to A105.

(v) A direct reading reflex type heavy duty industrial level indicator for a visible length of

approximately diameter of the vessel, with multiple flat glass sections of borosilicate of

minimum thickness 20mm with prismatic recesses to reflect water column mark. The body of
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the level gauge shall be to SS 316 with Stainless Steel SS 304 fasteners. The integral
valves shall also be of Stainless Steel CF8M make. The level indicator shall be complete

with drain, vent and isolating valves.

(vi) An operating platform with suitable 32 mm Gl pipe hand rails, with 75mm wide toe plates.

2.15

2.15.

2.16

2.17

1

b)

c)

d)

The platforms shall be made in equal sized sector shaped grating. All structural shall be

hot dip galvanized.

Propeller Ventilating Fans

The fan should comply with IS 2312. The blades shall be of mild steel and properly balanced so
as to avoid noise and vibration. The blade and blade carriers shall be securely fixed so that
they do not loosen in operation.

The means provided for securing the fan mounting or fan casing to the wall, partition or
window shall be such as to provide a secure fixing without damage to the fan or wall.

Suitably designed guards shall be fitted to the inlet and the outlet side to prevent accidental
contact. No flammable material shall be used in the construction of fan. Moulded parts, if
used, shall be of such materials as to withstand the maximum temperature attained in the
adjacent component parts.

The fan shall have protective insulation or be capable of being earthed. A fan with protective
insulation may be of all insulated construction or have either double insulation or reinforced
insulation. Each fan should be provided with a 10 sq.mm mesh bird screen. The sheet used
for the cowl should be minimum of 14 G.

Noise & vibration
Noise level produced by any rotating equipment individually or collectively shall not exceed 85

dB (A) measured at a distance of 1.5 meters from source in any direction. The over all
Vibration level shall be as per zones A and B of ISO 10816-1/ 20816-1: 2016. Balance quality
requirements shall be grade G 6.3 conforming to ISO 1940-1/ISO 21940-11.

Warranty

Comply with the requirements of each type of Equipment and specification mentioned
elsewhere in this document.

Warrant all components to be free of defects in materials or workmanship for 12 months from
date of Taking Over Certificate.

Individual warranties by component manufacturer in lieu of single source responsibility by the
main Equipment manufacturer shall not be acceptable.

Items which fail during the warranty period, excluding expendable items, shall be replaced
without cost to the Employer.

0 Provide manufacturer’s guarantee and warranty certificates prior to equipment start-up.

PIPELINES, PIPEWORK AND FITTINGS

2.17.1 Applicable codes
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The following codes and standards unless specified herein shall be referred to, or equivalent to
the approval of Employer’s Representative.

2.17.2 Materials
IS: | 210 Specification for grey iron casting

IS: | 290 Specification for coal tar black paint
IS: 14948 | Paint Coal Tar Epoxy, Two Pack, Black and Brown

IS: | 456 Code of practice for plain and reinforced concrete

IS: | 458 Specification for pre-cast concrete pipes (with and without reinforcement)

IS: | 516 Method of test for strength of concrete

IS: | 638 Specification for sheet rubber jointing and rubber insertion jointing

IS: | 783 Code of practice for laying of concrete pipes

IS: | 816 Code of practice for use of metal arc welding for general construction in mild
steel

IS: | 1367 Technical supply conditions for threaded steel fasteners

IS: | 1387 General requirements for the supply of metallurgical materials

IS: 1500 Method for Brinell hardness test for metallic materials

IS: | 1536 Specification for centrifugally cast (spun) iron pressure pipes for water, gas

and sewage

IS: | 1537 Specification for vertically cast iron pressure pipes for water, gas and sewage

IS: | 1538 Specification for cast iron fittings for pressure pipes for water, gas and sewage

IS: | 1916 Specification for steel cylinder pipes with concrete lining and coating

IS: | 2078 Method for tensile testing of grey cast iron

IS: | 3597 Method of tests for concrete pipes

IS: | 3658 Code of practice for liquid penetrant flow detection

IS: | 5382 Specification for rubber sealing rings for gas mains, water mains and sewers

IS: | 5504 Specification for spiral welded pipes

IS: | 6587 Specification for spun hemp yarn

IS: | 7322 Specification for specials for steel cylinder reinforced concrete pipes

3.17.3 Code of Practice

IS: | 783 Code of practice for laying of concrete pipes

IS: | 3114 Code of practice for laying of cast iron pipes

IS: | 3764 Excavation work - Code of Safety

IS: | 4127 Code of practice for laying of glazed stoneware pipes

IS: | 5822 Code of practice for laying of electrically welded steel pipes for water
supply.

IS: | 6530 Code of practice for laying of ashestos cement pressure pipes.

2.17.4 Materials for Pipelines
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Each pipeline shall be constructed in a material compatible with the fluid conveyed through
that pipeline, i.e. the materials used in the pipes which are or can be in contact with the
untreated or treated water, shall not contain any matter which could impart taste or odour or
toxicity or otherwise be harmful to health or adversely affect the water conveyed. Nor shall
any pipe be adversely affected by the fluid being conveyed through that pipe.

Pipe work and valve materials for the following duties shall be as follows or equivalent to the
approval of the Employer’s Representative:

Pipe material table is given below.

APPLICATION/LOCATION

MATERIAL

Service water system connection up to
overhead Tank.

uPVC /CPVC/HDPE; Minimum 6 Kg/cm2

Clear Water

All the pipes laid in open i.e. either above ground level or in
channels, shall be provided with Mild steel with internal

food grade epoxy coating on both inside and outside.

All buried pipeline shall be of Mild steel with internal food
grade epoxy coating and outside coal tar Enamel coating &

wrapping.

Dewatering Pump connections

Flanged end Ductile Iron Pipe and fittings (PN 10)

Bypass Piping for all valves and CACW

motor cooling piping

SS 316 Schedule 80S.

Compressed Air from

piping
(Compressor to Air vessels and Air
receivers) & Compressor cooling water

Piping

SS 316 Schedule 40S.

Overflow Piping from Clear Water

Reservoir up to nearest drain.

Above ground - Mild steel with internal food grade epoxy
coating on both inside and outside and Below Ground-
RCC NP3.

2.17.5 Ductile Iron Pipes and Fittings
2.17.5.1 Manufacture of Pipe

DI pipes (Class K7 & K9) and fittings (Class K12) shall be in accordance with IS: 8329 and
IS:

9523. Pipes and fittings shall be procured from reputed manufacturers with
Employers Representative's approval. Employers Representative shall at all reasonable
times have free access to the place where the pipes and fittings are manufactured for
the purpose of examining and testing the pipes and fittings and for witnessing the test
and manufacturing. For the gravity sewers DI pipes of class K7 shall be used and for the
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pumping mains for water supply and sewer DI K-9 Class pipes shall be used.

All tests specified either in this specification or in the relevant Indian Standards specified
above shall be performed by the supplier/Contractor at his own cost and in presence of
Employers Representative if desired. For this, sufficient notice before testing of the pipes
and fittings shall be given to Employers Representative.

If the test is found unsatisfactory, Employers Representative may reject any or all pipes and
fittings of that lot. The decision of Employers Representative in this matter shall be final and
binding on the Contractor and not subject to any arbitration or appeal.

The pipes and fittings shall be stripped, with all precautions necessary to avoid warping or
shrinking defects. The pipes and fittings shall be free from defects. Any defect in pipes and
fittings in the opinion of Employers Representative shall be rejected and shall be replaced by
new one.

In the case of spigot and socket pipes and fittings the socket shall be without the centre ring.

In the case of flanged pipes, the flanges shall be at the right angles to the axis of the pipe and
machined on face. The bolt holes shall be drilled and located symmetrically off the centerline.
The bolt hole shall be concentric with the bore and bolt holes equally spaced. The flanges
shall be integrally cast with the pipes and fittings and the two flanges of the pipe shall be
correctly aligned.

The following types of DI fittings shall be manufactured and tested in accordance with IS:
9523 or BS: 4772.

. flanged socket

. flanged spigot

. double socket bends (900, 450, 22 1/2 0, 11 1/4 0)
. double socket branch flanged tee

. all socket tee

. double socket taper

. retrained joints

. All the fittings shall be of class K-12.

Supply

All the DI fittings shall be supplied with one rubber ring for each socket. The rubber ring shall
conform to IS: 12820 and IS: 5382. Flanged fittings shall be supplied with one rubber gasket
per flange and the required number of nuts and bolts.

Lubricant for ductile iron pipes and specials

General

This section covers the requirements for lubricant for the assembly of Ductile Iron pipes and
specials suitable for Tyton push-in rubber ring joints

Specification

The lubricant has to have the following characteristics:

. must have a paste like consistency and be ready for use

. has to adhere to wet and dry surfaces of DI pipes and rubber rings

. to be applied in hot and cold weather; ambient temperature O - 50 °C, temperature of
exposed pipes up to 70 °C

. must be non toxic

. must be water soluble

. must not affect the properties of the drinking water carried in the pipes

. must not have an objectionable odour

. has to inhibit bacterial growth

. must not be harmful to the skin
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. must have a shelf live not less than 2 years Acceptance tests
. They shall be conducted in line with the provisions of the IS 9523
Packing

All the DI fittings shall be properly packed with jute cloth. Rubber rings shall be packed in

polyethylene bags. Rubber rings in PE bags and nuts, bolts etc. shall be supplied in separate

jute bags.

2.17.5.2

2.1753

The fittings should preferably be manufactured by the manufacturer of the pipes. In case they
are not, it will be the responsibility of the Contractor to have them manufactured from a
reputed manufacturer. The Contractor however shall be responsible for the compatibility and
quality of the products.

Materials

The materials used in the manufacture of pipes and fittings shall comply with requirements
specified in I1S: 8329 and IS: 9523.

Dimensions and tolerances

The internal diameter, thickness and length of barrel, dimensions of pipes and fittings shall be
as per relevant tables of 1S: 8329/IS: 9523 for different class of pipes and fittings. Each pipe
shall be of uniform thickness throughout its length.

The tolerances for pipes and fittings regarding dimensions, mass, quality and deviations from
straight line in case of pipes shall be as per IS: 8329/IS: 9523.

2.17.5.4 Testing of pipes during manufacture

(@)

(b)

(c)

(d)

The pipes will be subjected to following tests for acceptance:

* Visual and dimensional check as per Clause 13 and 15 of IS 8329

* Mechanical Test as per Clause 10 of IS 8329

* Hydrostatic Test as per Clause 11 of IS 8329

* The test reports for the rubber gaskets shall be as per acceptance tests of the IS 5832

Mechanical Tests

Mechanical tests shall be carried out during manufacture of pipes and fittings as specified in

IS: 8329 / IS: 9523. The frequency and sampling of tests for each batch of pipes shall be in

accordance with IS: 8329. The test results so obtained for all the pipes and fittings of different

sizes shall be submitted to Employers Representative. The method for tensile tests and the

minimum tensile strength requirement for pipes and fittings shall be as per IS: 8329/1S: 9523.
Brinell Hardness Test

For checking the Brinell hardness, the test shall be carried out on the test ring or bars cut from
the pipes used for the ring test and tensile test in accordance with IS: 1500. The test shall
comply with the requirements specified in IS: 1500/1S: 8329.

Retests

If any test piece representing a lot fails in the first instance, two additional tests shall be made
on test pieces selected from two other pipes from the same lot. If both the test results satisfy
the specified requirements, the lot shall be accepted. Should either of these additional test
pieces fail to pass the test, the lot shall be liable for rejection.

Hydrostatic Test



Section 6: Annexure 2 — General and Particular Mechanical requirement HP-SHIVA

For hydrostatic test at works, the pipes and fittings shall be kept under test pressure as
specified in I1S: 8329 / 1S: 9523 for a period of minimum 15 seconds, during which the pipes
shall be struck moderately with a 700 g hammer for conformation of satisfactory sound. They
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shall withstand the pressure test without showing any leakage, sweating or other defect of
any kind. The hydrostatic test shall be conducted before surface coating and lining.

2.17.5.5 Laying of the pipe
Laying of DI pipes shall conform to the Code of practice of IS: 12288. Pipes shall be laid
underground with a minimum earth cover of 1m. Pipes shall be generally laid in sections
of
300 m each. Laying of pipes shall be as per Standard Specifications for Procurement of
Project Works. All pipes, fittings and material shall be tested and approved by the
Employers Representative before being laid. Any pipes, fittings or material placed before
they are tested and approved shall be removed and replaced with tested and approved
material. Before laying the pipe, necessary bedding shall be provided wherever required.
Polyethylene sleeves wounded pipes shall be used for water logged areas as per
specification and as directed by the Employers Representative.

2.17.5.6 Jointing of pipes
(& General

Jointing of DI pipes and fittings shall be done as per IS: 12288 and manufacturer's
recommendations. After jointing, extraneous material, if any, shall be removed from the
inside of the pipe. Rubber sealing rings/gaskets used for jointing shall conform to IS: 638,
IS: 12820 and IS: 5382.

(b) Spigot and Socket

joints

These shall have sockets, which are integral with the pipe and incorporate an elastomeric
rubber ring gasket conforming to IS: 12820.

The gaskets/sealant used for joints shall be suitable for water conveyance. In jointing
DI pipes and fittings, the Contractor shall take into account the manufacturer's
recommendations as to the methods and equipment to be used in assembling the joints.
In particular the Contractor shall ensure that the spigot end of the pipe to be jointed is
smooth and has been properly chamfered, so that the rubber ring as per IS: 12820 and IS:
5382 is correctly positioned in line, before the joint is made. The rubber rings and any
recommended lubricant shall be obtained only through the pipe, supplier or as otherwise
directed by the Employers Representative.

(c) Gaskets for Flanges

All gaskets used between flanges of pipes shall be of natural rubber conforming to IS: 638
suitable for sewage and as specified by manufacturer
(d) Flanged joints

These shall comply with dimensions and drilling details as specified in IS: 8329. These shall
have isolation gaskets between the flanges, isolation sleeves around all bolts and isolation
washers under all bolt heads and nuts. All material shall be supplied by a reputed
manufacturer and shall be approved by the Employers Representative.

Each bolt should be tightened a little at a time taking care to tighten diametrically opposite
bolts alternatively. The recommended bolting torque to be followed for assembling flanges
shall be as specified in manufacturer's instructions. The practice of fully tightening the
bolts one after another is highly undesirable. The bolts shall be of mild steel unless
otherwise specified. They shall be coated with coal tar epoxy coating after tightening.

2.17.5.7 DI Fittings and Special
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DI Fittings shall be as per the provisions of IS 9523 or equivalent International Standard.

The DI Fittings shall be preferably manufactured and supplied by the same pipe manufacturer
and/or its subsidiary, manufacturing all the required sizes, to ensure quality and compatibility of
the DI Pipes and DI Fittings for better pipeline performance.

In case the DI Pipe manufacturer does not manufacture and supply DI Fittings, it will be the
responsibility of the contractor to procure quality DI Fittings from a reputed manufacturer having
a valid BIS license after necessary QAP approval and inspection from the Employer’s
representative before the procurement of the same. Type Tests under Quality Assurance of ISO
2531:2009 (E), states that if fittings are supplied separately from pipes, full reports of the type
Tests on these components, and their compatibility with pipes, shall be made available to the
Employer by the fitting supplier. The Type Test reports should be carried out inside NABL
accredited laboratory. The contractor shall be solely responsible for the compatibility of DI
Fittings with Ductile Iron (DI) Pipes.

The manufacturing unit should have ISO 9001 certification.

The company should have fully equipped laboratory with in-house microscope to check
nodularity and to check chemical composition along with tensile, hardness & elongation by
universal testing machine. The laboratory of the manufacturer should be accredited by NABL.

Since the socket design is not given in the standard the minimum socket thickness of fittings at
any point must not be lesser than minimum body thickness given in the standard.

Fittings with Flexible Push-on joint, Flange joint and Mechanical joint are permissible.

> Fittings with Restrained Joints

DI fittings with restrained joints shall be utilized in underground application where pipelines have
to cross roads through existing ducts or in areas with restricted accessibility where the use of
concrete anchor blocks is prohibited, or as directed by the Employer’s representative. The
CONTRACTOR shall submit with his bid with full details of the type of restrained joint he
proposes to use.

Whenever in the course of work the CONTRACTOR intends to utilize restrained joints he shall
obtain prior approval from the Employer’s representative.

Calculation of the number of pipe lengths with restrained joints required on both sides of the
fitting shall follow the manufacturer’s recommendation and shall be subject to the Employer’s
representative approval.

Restrained joints shall be designed in accordance with ISO 10804-1. The permissible angular
deflection will be as declared by the manufacturer. The performance Type test of this Joint shall
be in line with ISO 10804-1/EN545 and has to be established by the manufacturer by getting it
witnessed by a NABCB (National Accreditation Board for Certification Bodies) or IAF
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2.17.5.8

(@)

(b)

(c)

(d)

2.17.5.9

(International Accreditation Forum) or EA (European Cooperation for Accreditation) accredited
institution / certification agency. The certificate must be produced with the technical bid.

Rubber ring for joints shall be of a type that will not deteriorate when stored under
manufacturer’s guidelines or during operation. The rubber gasket shall be of EPDM elastomer

Coatings

General

Unless otherwise specified, DI pipes and fittings shall be coated with Bitumen in accordance
with relevant IS specifications. All buried DI pipes and fittings shall also have factory or site
applied polythene sleeving. Coating shall not be applied to pipe and fittings unless its surface
is clean, dry and free from rust. Pipe coatings shall be inspected at site and any damage or
defective areas shall be made good to the satisfaction of the Employers Representative.

Bitumen coating

Bitumen coating shall be of normal thickness of 75 microns unless otherwise specified. It
shall be cold applied compound complying with the requirements of relevant Indian standards,
suitable for tropical climates, factory applied in accordance with the manufacturer's
instructions.

Damaged areas of coating shall be repainted on site after removing any remaining loose
coating and wire brushing any rusted areas of pipe.

Cement mortar lining

All pipes and fittings shall be internally lined with cement mortar in accordance with 1SO

4179/1S: 11906. Cement mortar lining shall be applied at the factory in conformance with the
above-mentioned standards. The cement used shall be High alumina cement for sewage
applications (Gravity/Pumping main). No admixtures in the mortar shall be used without the
approval of the Employers Representative.

Pipe linings shall be inspected on site and any damage or defective areas shall be made good
to the satisfaction of the Employers Representative.

Lining shall be uniform in thickness all along the pipe. The minimum thickness of factory

applied cement mortar lining shall be as per IS: 11906.

Marking

Marking shall be done as per IS: 8329 and IS: 9523 or any other relevant IS codes.

Carting & handling

Pipes and fittings/specials shall be transported from the factory to the work sites at places
along the alignment of pipeline as approved by Employers Representative in lengths not more
than the length of the transporting vehicle. Contractor shall be responsible for the safety of
pipes and fittings/specials in transit, loading/unloading. Every care shall be exercised in
handling pipes and fittings/specials to avoid damage. While unloading, the pipes and
fittings/specials shall not be thrown down from the truck on to hard surfaces. They should be
unloaded on timber skids with steadying ropes and / or by any other approved means.
Padding shall be provided between coated pipes, fittings/specials and timber skids to avoid
damage to the coating. Suitable gaps between pipes should be left at intervals in order to
permit access from one side to the other. As far as possible, pipes shall be unloaded on one
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side of the trench only. The pipes shall be checked for any visible damage (such as broken
edges, cracking or spoiling of pipe) while unloading and shall be sorted out for replacement.
Any pipe, which shows damage in the opinion of Employers Representative, shall be
discarded and replaced by new one without extra cost. Dragging of pipes and fitting/specials
along road or pipeline alignment shall be prohibited.

2.17.5.10 ACCEPTANCE TESTS

I) Check for Obstruction

a. As soon as a stretch of pipes whether of RCC Pipes or HDPE or DI Pipes has been
laid Complete from manhole to manhole, the Contractor shall run through the pipes both
backwards and forwards a double disc or solid or closed cylinder 75 mm less in diameter than
the internal diameter of the pipes. The open end of an incomplete stretch of pipe line shall be
securely closed as may be directed by the Employers Representative to prevent entry of mud
or silt etc.

b. If as a result of the removal of any obstruction the Employers Representative
considers that damages may have been caused to the pipe lines, he shall be entitled to order
the length to be retested at the expense of the Contractor. Should such retest prove
unsatisfactory the Contractor shall at his own expense amend the work and carry out such
further tests as are required by the Employers Representative.

C. It shall also be ascertained by the Contractors that each stretch from manhole to
manhole is absolutely clear and without any obstruction by means of visual examination of the
interior of the pipe line.

A. Hydraulic Testing of Sewers

Immediately after the test with the double disc or cylinder as mentioned above has been
completed and any defects thereby disclosed have been made good, the Contractor shall
prove the joints of the stretch of under-ground pipes are water tight.

Each section of sewer shall be tested for water tightness preferably between manholes. To
prevent change in alignment and disturbance after the pipes have been laid, it is desirable to
backfill the pipes up to the top keeping at least 90 cm length of the pipe open at the joints.
However, this may not be feasible in the case of pipes of shorter length, such as stoneware
and RCC pipes. With concrete encasement or concrete cradle, partial covering of the pipe is
not necessary.

If it is necessary that the pipelines are filled with water before commissioning the application
of pressure to allow for the absorption by pipe wall as per relevant IS standards.

The Sewers are tested by plugging the upper end with a provision for an air outlet pipe with
stop cock. The water is filled through a funnel connected at the lower end provided with a
plug. After the air has been expelled through tile air outlet, the stop cock is closed and water
level in the funnel is raised to 1.5 m above the invert at the upper end. Water level in the
funnel is noted after 30 minutes and the quantity of water required is measured at an interval
of 10 minutes to restore the original water level in the funnel. The pipe line under pressure is
then inspected while tile funnel is still in position. There shall not be any leaks in the pipe or
the joints (small sweating on tile pipe surface is permitted), any sewer or part there of that
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does not meet the test shall be emptied and repaired or re-laid as required and tested again.
The leakage or quantity of water to be supplied to maintain the test pressure during the period
of 10 minutes shall not exceed 0.2 litres/mm dia, of pipes per kilometre length per day. Water
and other accessories required for testing shall be to the account of the contractor. In case of
DI pumping/rising mains the hydro testing of the pipes shall be carried out as per IS 8329
provisions.

B. Testing of Manholes
The entire height of the manhole shall be tested for water tightness by closing both the
incoming and outgoing ends of the sewer and filling the manhole with water. A drop in water
level not more than 50 mm per 24 hours shall be permitted. In case of high sub-soil water, it
should be ensured that there is no leakage of ground water into the manhole by observing the
manhole for 24 hours after emptying it.
Water and other accessories required for testing shall be arranged by the contractor at his
own cost.

C. Air Testing of Sewer
The air test is to be conducted for sewers before back filling. It should not be used for testing
after back filling or if the trench is water logged as under those conditions it is possible for a
faulty line to be satisfactory.
The requirements of the codes of practice for the air test are that the length of pipe under test
should be effectively plugged and air pumped in by suitable means until a pressure of 100
mm of water is indicated in a glass U-tube connected to the system. The air pressure should
then not fall to less than 75 mm | during a period of 5 minutes without further pumping, after
allowing a suitable time for stabilization of the air temperature. In case the drop is more than
25 mm the leaking joints shall be traced and suitably treated to ensure water tightness. The
exact point of leakage can be detected by applying soap solution to all the joints in the line
and looking for air bubbles.

2.17.6 HDPE PIPES AND SPECAILS & FITTING

APPLICABLE CODES AND STANDARDS

The manufacturing, testing, supplying, jointing and testing at work site of HDPE pipes and
fittings shall comply with all currently applicable statutes, regulations, standards and codes.
In particular, the following standards unless otherwise specified herein, shall be referred. In
all cases, the latest revision of the codes shall be referred to. If requirements of this
specification conflict with the requirements of the codes and standards, this specification

shall govern.

Code No. Title / Specification

IS: 14333 High Density Polyethylene pipes
(HDPE) for Sewerage

IS: 7634 Part Il Code of practice for Laying and
Jointing of Polyethylene pipes (PE)
pipes

IS: 2530 Method of test for polyethylene
moulding materials and polyethylene
compounds

IS: 7328 High Density Polyethylene material
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for moulding and extrusion
IS: 4905 Method for random sampling

Other codes as approved by Employers Representative but not specifically mentioned here
pertaining to the use of HDPE Pipes form part of these specifications.

2.17.6.1 GENERAL

DESIGN

Design of HDPE pipes including material details and the maximum allowable hydrostatic
design stress taking into consideration, the temperature and design life of pipes shall be in
accordance with the relevant clauses of 1S:14333

GRADE OF MATERIAL

The High Density Polyethylene Pipes (HDPE) are proposed to be used for proposed
sewerage works in accordance with the Bill of Quantities. Maximum effective length of
individual pipes shall be governed by the IS code. The HDPE shall be in the range of 225mm
to 355 mm nominal diameter of pressure rating of PN6 on material grade of PE 100 for
sewerage applications. Material Grade, Minimum Required Strength and Maximum
Allowable Hydrostatic Design Stress shall conform to the relevant clause of IS — 14333.

DESIGNATION

Pipes shall be designated as per IS: 14333 according to the grade of material, followed
by pressure rating and nominal diameter, for example, PE100 PN 6

DN 315 indicates a pipe pertaining to material grade 100 having a pressure rating 0.6
MPa and outside nominal diameter 315mm.

DIAMETER RANGE
a) Upto 355mm nominal dia: PE 100-PNG6 class

2.17.6.2 MANUFACTURING

(i) GENERAL

a) The method of manufacture of HDPE pipes shall be such that the internal and
external surfaces of the pipes shall be smooth, clean and free from grooving and
other defects. The ends shall be cleanly cut and shall be square with axis of the

pipes.

b) The Employers Representative shall at all reasonable times have free access to the
place where the pipes and fittings are manufactured for the purpose of examining
and testing the pipes and fittings and of witnessing the test and manufacturing.

c) Pipes and fittings shall be manufactured using Virgin material as per relevant IS codes.
A sample from the resin used for manufacturing pipes and fittings shall be kept aside in
required quantity along with clear description of Batch No. and date of Pipe manufacture

d) All pipes and fittings shall be tested for physical, chemical, mechanical characteristics/
properties, dimensions and tolerances of pipes and specials as per the IS applicable. All
pipes and specials shall be supplied with manufacturer’s test certificates and shall bear
the relevant IS mark and, as per approved QAP and relevant IS code. Also, on the pipes
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and fittings batch no. of manufacture, Project Name (i.e. UUSDIP), town name
(Dehradun) and purpose (Sewerage) shall be marked

e) All tests specified either in this specification or in the relevant Indian standards shall be
performed by the supplier/contractor at his own cost and in presence of the Employers
Representative if he so desires. For this, sufficient notice before testing of the pipes and
fittings shall be given to the Employers Representative.

f) If the test is found unsatisfactory, the Employers Representative may reject any or all
pipes of that lot.

g) The length of the HDPE sewer pipeline shall be measured between the inner surfaces of
consecutive manholes at the invert level of the pipes along the Centre line of pipeline to
the nearest centimeter.

(i) MATERIALS

The material used for the manufacturer of pipes should not constitute toxicity hazard, should
not support microbial growth, should not give rise to unpleasant taste or odour, cloudiness or
discoloration of water. Pipe manufacturers shall obtain a certificate to this effect from the
manufacturers of raw material by any reputed organization as per the satisfaction of the
Employers Representative.

Raw Material

a) Raw material used to manufacture the HDPE pipes shall be 100% virgin PE compound or
Natural black PE resin confirming to IS: 14333(latest version), IS: 7328 and ISO: 4427 for this a
certification has to be given by the resin manufacturer as per IS: 14333 (latest version). The
resin proposed to be used for manufacturing of the pipes should also comply with the
following norms as per ISO: 9080.

b) The resin should have been certified by an independent laboratory of international repute
for having passed 10,000 hour long term hydrostatic strength (LTHS) test extrapolated to 50
years to show that the resin has a minimum MRS of over 10MPa. Internal certificate of any
resin manufacturer will not be acceptable. The minimum required strength of material should
not be lower than 6.30 MPa at 20 deg. Centigrade at 50 years.

c) Certificate for having passed the full scale rapid crack propagation test as per 1ISO 13478.
High density Polyethylene (HDPE) used for the manufacture of pipes shall conform to
designation PEEWA-45-T-006 of 1S: 7328. HDPE conforming to designation PEEWA-45- T-
012 of IS: 7328 may also be used with the exception that melt flow rate (MFR) shall not
exceed 1.10 g/10 min. In addition the material shall also conform to clause 5.6.2 of IS 7328.

d) The specified base density shall be between 941.0kg/m3 and 946.0kg/m3 (both inclusive)
when determined at 27°C according to procedure prescribed in IS: 7328 The value of the
density shall also not differ from the nominal value by more than 3kg/m3 as per 5.2.1.1 of IS:
7328. The MFR of the material shall be between 0.41 and 1.10 (both inclusive) when tested at
190°C with nominal load of 5 kgf as determined by method prescribed in 1S: 2530. The MFR
of the material shall also be within + 20% of the value declared by the manufacturer.

e) The resin shall be compounded with carbon black. The carbon black content in the material
shall be within 2.5 +0.5% and the dispersion of carbon black shall be satisfactory when tested
as per IS: 2530.

Anti-Oxidant

The percentage of anti-oxidant used shall not be more than 0.3% by mass of finished resin.
The anti-oxidant used shall be physiologically harmless and shall be selected from the list
givenin IS: 10141.



Section 6: Annexure 2 — General and Particular Mechanical requirement HP-SHIVA

Maximum Ovality of Pipes

The outside diameter of pipes, tolerance on the same and ovality of pipe shall be as given in
IS 14333. Ovality shall be measured as the difference between maximum outside diameter
and minimum outside diameter measured at the same cross section of the pipe, at 300 mm
away from the cut end.

(iii) DIMENSIONS AND TOLERANCES

The outside diameters of pipes, tolerance on the same and ovality of pipes shall be as given
in relevant clause of I.S. 14333(latest version). No negative tolerances are allowed.

b) The minimum & maximum wall thickness of pipe for the given grade of material, namely PE
80/100 and PN6 / PN 8class shall be as given in IS: 14333.

¢) The length of straight pipe used shall be 6 m or as agreed by Employers Representative.

2.17.6.3 TESTING
The specimen of pipes for the following tests shall be selected in accordance with relevant
clause of IS: 2530 and tests in accordance with the methods described in relevant clause of
IS: 14333. Following tests shall be taken in consideration:
I. Hydrostatic Test
Il. Reversion Test
I1l. Density Test
IV. Melt Flow Test
V. Carbon Black Content and Dispersion

SAMPLING AND INSPECTION

a) Three samples of the same size and same pressure rating selected at random shall be
tested for compliance with the requirements of the type test for Internal Pressure Creep
Rupture Test.
b) In case, any of the samples fails in the type test, the testing authority, at its discretion, may
call for fresh samples not exceeding the original number and subject them to type test again.
In case of the sample fails in the repeat tests, the type of pipe shall not be approved.
c) Acceptance tests are carried out on samples selected from a lot for the purpose of
acceptance of the lot.
d) A lot having satisfied dimensional and visual requirements shall be tested for hydraulic
characteristics, reversion, density, MFR and Carbon Black content / dispersion requirements.
The lot shall be considered to have met the requirements of these tests, if none of the
samples tested fails.

2.17.6.4 WORKMANSHIP AND FINISH
Pipes shall be free from all defect including indentations, delaminating, bubbles, pinholes,
cracks, pits, blisters, foreign inclusions that due to their nature degree or extent detrimentally
affect the strength and serviceability of the pipe. The pipe shall be as uniform as commercially
practicable in colour opacity, density and other physical properties as per relevant IS Code or
equivalent International Code. The inside surface of each pipe shall be free of scouring,
cavities, bulges, dents, ridges and other defects that result in a variation of inside diameter
from that obtained on adjacent unaffected portions of the surface. The pipe ends shall be cut
clearly and square to the axis of the pipe.
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2.17.6.5

2.17.6.6

CARTING & HANDLING

During handling, transportation, storage and lowering of pipes & fittings, all sections shall be
handled by such means and in such a manner that no distortion or damage is done to the
section or to the pipes as a whole. Also, unless waived by the Employers Representative,
method statements shall be submitted by the Contractor for the approval of the Employers
Representative before the handling, transportation and laying of any pipes commences. All
pipes shall be handled and stored in compliance with the manufacturer's recommendations.
Pipes and fittings /specials shall be transported from the factory to the central pipe store and
unloaded there before being transported to Site. At every point of loading or unloading, all
pipes and fittings shall be lifted using approved lifting tackle. Unloading by rolling down any
form of inclined ramp will not be permitted. Pliable straps or slings shall be used to lift pipes.
Rope, wire rope, hooks or chains shall not be allowed to come into contract with any pipe
surface. All pipes shall be thoroughly inspected on arrival on site and immediately prior to
installation. Any damage to the pipes shall be notified to the Employers Representative for a
decision as to the acceptability of the pipes, with or without repairs or remedial work. The final
judgement will be taken by the Employers Representative based on his judgement of the
suitability of the items for the purpose intended.

The following procedures should be followed so as to eliminate potential damage to pipes &

fittings and to maintain maximum safety during unloading, lifting and lowering of pipes:

a) Pipes must not be stored or transported where they are exposed to heat sources likely to
exceed 600C.

b) Pipes shall be stored such that they are not in contact with direct sunlight, lubricating or
hydraulic oils, petrol, solvents and other aggressive materials.

c) Scores or scratches to a depth of greater than 10% or more of wall thickness are not
permissible; any pipes having such defects should be strictly rejected.

d) PE pipes should not be subjected to rough handling during loading and unloading

operations. Rollers shall be used to move, drag the pipes across any surface.

e) Only polyester webbing slings should be used to lift heavy PE (>315mm) pipes by crane.
Under no circumstances, chains, wire ropes and hooks be used on PE pipes.

f) Pipes shall not be dropped to avoid impact or bump. If any time during handling or during
installation, any damage, such as gouge, crack or fracture occurs, the pipe shall be repaired if
so permitted by the competent authority before installation.

g) Straight lengths should be stored on horizontal racks giving continuous support to prevent
the pipe taking on a permanent set.

Pipes manufactured at factory are to be carried to the site of work directly or stacked suitably
and neatly along the alignment/road side/elsewhere near by the work site or as directed by
the Employers Representative.

i) Damages during transit, handling, storage will be to the Contractor's account and
replacement for such pipes has to be made by the Contractor without any extra cost as
directed by the Employers Representative.

STORAGE

a) Black polyethylene pipes may be stored either under cover or in the open. It is suitably
protected from ageing due to sunlight by the addition of the appropriate quantity and type of
carbon black. .

b) Straight lengths should be stored on horizontal racks giving continuous support to prevent
the pipe taking on a permanent set.
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2.17.6.7

2.17.6.8

c) Storage of pipes in heated areas exceeding 27° C should be avoided.

MARKING

Each straight length of pipe shall be clearly marked in indelible ink / paint on either end with
the following information:

a) Manufacturer's Name / Trade Name

b) Designation and nominal diameter of Pipe

¢) Lot Number / Batch Number

LAYING AND JOINTING

LAYING

For lowering and laying of pipes, the following points shall be considered:

a) Each pipe shall be thoroughly checked for any damages before laying and only the pipes
which are approved by the Employers Representative shall be laid.

b) While installing the pipes in trenches, the bed of the trench should be level and free from
sharp edged stones. The bedding for HDPE pipes shall be provided as per relevant drawing
and as directed by Employers Representative. While laying in rocky areas suitable bed of
sand or gravel should be provided. The fill to 15 cm above the pipe should be fine sand or
screened excavated material. Where hard rock is met with, 15cm thick sand bed as approved
by the Employers Representative shall be provided c) As PE pipes are flexible, long lengths of
fusion-jointed pipes having joints made above ground can be rolled or snaked into narrow
trenches. Such trenches can be excavated by narrow buckets.

d) During the pipe laying of continuous fusion jointed systems, due care and allowance should
be made for the movements likely to occur due to the thermal expansion/contraction of the
material. This effect is most pronounced at end connections to fixed positions (such as valves
etc) and at branch connections. Care should be taken in fixing by finishing the connections at
a time the length of the pipe is minimal (lower temperature times of the day.)

e) For summer time installations with two fixed connection points, a slightly longer length of
PE pipe may be required to compensate for contraction of the pipe in the cooler trench
bottom.

f) The final tie-in connections should be deferred until the thermal stability of the pipeline is
achieved.

g) The flexibility of polyethylene pipes allows the pipe to be cold bend. The fusion jointed PE
pipe is also flexible as the plain Pipe. Thus the total system enables directional changes
within the trench without recourse to the provision of special bends or anchor blocks.
However, the pipe should not be cold bend to a radius less than 25 times the OD of the pipe.

h) The Installation of flanged fittings such as connections to sluice / air / gate valves on
pumping main requires the use of stub ends (flange adaptors complete with backing rings and
gaskets. Care should be taken when tightening these flanges to provide even and balance
torque.

i) Provision should be made at all heavy fittings installation points for supports (such as
anchoring of the flange in the soil) for the flange joint to avoid the transfer of valve wheel
turning torque on to the PE flange joint.

j) PE pipe is lighter than water. Hence care should be taken for normal installations where
there could be a possibility of flooding of the trench thus the trench shall be kept free of water
till the jointing has been properly done

k) When flooded, some soils may lose cohesiveness, which may allow the PE pipe to float out
of the ground. Several design checks are necessary to see if groundwater flotation may be a
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concern. Obviously, if the pipeline typically runs full or nearly full of liquid, or if groundwater is
always below the pipe, flotation may not be a significant concern.

I) However, weights by way of concrete blocks (anchors) are to be provided so that the PE
pipe does not float when suddenly the trench is flooded and the soil surrounding the pipe is
washed away. Thus site conditions study is necessary to ensure the avoidance of flotation.

m) Pipe embedment backfill shall be stone-free excavated material placed and compacted to
the 95% maximum dry density.

JOINTING

The pipe shall have a jointing system that shall provide for fluid tightness for the intended
service conditions. Appropriate jointing for HDPE pipe as per IS: 7634 (Part Il) shall be
selected considering site and working condition, pressure and flow of liquid. Jointing between
the pipes shall be with Electro fusion jointing using superior quality automatic Electro fusion
jointing machines which will ensure good quality Electro fusion jointing of HDPE pipes.

Welding Procedure

Jointing between HDPE pipes and specials shall be done as per the latest IS: 7634 part Il
Method of jointing between the pipes to pipes and pipes to specials shall be with butt fusion
welding using automatic or semi-automatic, hydraulically operated, superior quality butt fusion
machines which will ensure good quality butt fusion welding of HDPE pipes.

Fusion Welding

Fusion welding is commonly used in HDPE and is a permanent type of joint. The pipe should
be cut square and the face of the pipe should be slightly scraped prior to welding to remove
oxidised layer. At the time of welding, levelling of the pipes is essential particularly in case of
larger diameter pipes. Welding temperature should be 200 Deg. Centigrade and surface of
heating mirror should be 210 +/- 5 deg. Centigrade (heating mirror is a metallic plate heated
up to the required temperature either by electrical coil embedded inside or by blow torch). The
welding of the pipe should be held in either side of the heating mirror with only contact
pressure of about 0.2 kg/cm2.When the rim of molten material is found, the pipes are
removed from the heating mirror and immediately the joint is made by application of moderate
pressure of approximately 1 to 2 Kg/cm2 for 2 to 3 seconds. The initial heating time for
achieving molten rim, varies from 1 to 5