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                                  SECTION – 1
     INSTRUSTIONS TO BIDDERS
               For Construction, Commissioning and  Operation

    on Turn Key basis of

   A.  12 MLD Capacity Common Effluent Treatment Plant
                 B.  12 MLD Capacity Tertiary Treatment Plant

                   at
                            Punayta Road Industrial Area

                                Pali –Marwar (Rajasthan)
March 2008

SECTION – 1

Instructions to bidders

1.1 The Pali, Water Pollution Control Treatment and Research Foundation, Pali, hereinafter referred as Employer, invites Bid on Turnkey basis for 
i. Designing, Engineering, Procurement, Installation & Commissioning (EPIC) including three years of Operation & Maintenance of one Common Effluent Treatment Plant (CETP Unit IV) of 12 MLD capacity at Punayta Road Industrial Area, Pali – Marwar (Rajasthan)
For the construction of CETP the offer has to be based on existing process as detailed in this document. The bidders may offer other process/technology but it has to be as bid only.

ii. Designing, Engineering, Procurement, Installation & Commissioning (EPIC) including three years of Operation & Maintenance of one tertiary Treatment Plant of 12 MLD capacity at Punayta Road Industrial Area, (or at any of the existing CETP sites) in Pali (Marwar) (Rajasthan)
1.2      Tender Documents

Tender document is common for the two assignments marked “A” and “B” above. Contractors may bid for any one or for both options. However once the tenders are accepted both the assignments shall be treated as separate works and separate agreements and separate work orders shall be issued.

Those Contractors /Agencies who comply with the minimum qualifications mentioned below may submit their Bid to the Foundation. The details of address and scheduled dates are as under 

	Bid Documents to be obtained from and to be submitted to
	The Executive Trustee, The Pali Water Pollution Control, Treatment and Research Foundation

Common Effluent Treatment Plant

Mandia Road Industrial Area
PALI (Marwar); 306401 RAJASTHAN
(Phone & Fax 02932-230076)

	Documents Sale dates & Timings
	Till 14.4.2008 

Monday to Saturday 

During working hour 10 am to 5 pm.

	Pre-Bid Meeting


	On 15.4.2008 at 11 AM in Foundation’s Office at CETP Mandia Road Industrial Area, Pali

	Last date for receipt of Bid documents

	28.5.2008 by 3 pm

	Date and time of opening of Technical bids
	29.5.2008 at 4 pm



	Opening of Financial Bid:  Date & Time 


	After evaluation of Technical Bids and discussions, if any. Exact date and time shall be intimated to the concerned Bidders

	Cost of Bid Documents 

(Not refundable)
	Rs. 5000/- (Rupees five thousand only) by Demand Draft favouring The Pali Water Pollution Control, Treatment and Research Foundation and payable at Pali Marwar.

	Registration Money

(Refundable) 
	Rs. 200,000/- (Rupees two lacs) by Demand Draft favouring The Pali Water Pollution Control, Treatment and Research Foundation and payable at Pali Marwar

	 Security Deposit (Applicable for both the works separately)
	A.10% of finally agreed contract amount (Except the     amount for O&M for the period of 36 months) has 
to be deposited by successful bidder, before signing the contract, in the form of DD / Bank Guarantee.

B. 5% of finally agreed contract amount (Except the           amount for O&M for the period of 36 months) to 

     be deducted from running bills.


1.3       Qualification Requirements 

A. CETP of 12 MLD Capacity

The nature of assignment requires expertise and experience in the field of design and construction of textile effluent treatment plants. The Bidders should therefore submit Pre-qualification documents consisting of: following information and duly attested documents:
1. Details of major effluent treatment works, especially those related to treatment of textile processing effluent in the previous ten years. The documents should include photocopies of work orders along with the certificate of successful and satisfactory completion of works within the prescribed period, from the concerned agency. Where the work is still in progress a certificate from the concerned agency to this effect may be submitted declaring the present status of the project and opinion of the concerned agency.
2. A list of qualified experts working with the Bidder along with qualification and details of experiences. Experiences related to treatment of effluent from textile industries may be high lighted and this should be supported by duly signed letter from the expert confirming his/her qualifications and participation in the said project.
3. The bidder should have executed, on a Turnkey basis, a treatment plant of capacity not less than 5 MLD and costing at least three crores of rupees and a minimum turnover of Rs. 5 crores during last three years. Certified attested copies of balance sheets and attested copies of P&L Statement, Income Tax returns and Assessment orders along with the detailed Audit Report for the last three years be submitted.

B. Tertiary treatment plant of 12 MLD Capacity

The Bidder should have expertise and experience in the field of design and construction of tertiary treatment plants for industrial effluents for the purpose of reuse/recycling the treated water. The Bidders should therefore submit Pre-qualification documents consisting of: following information and duly attested documents:
1. Details of major tertiary treatment works in the previous ten years. The documents should include photocopies of work orders along with the certificate of successful and satisfactory completion of works within the prescribed period, from the concerned agency. Where the work is still in progress a certificate from the concerned agency to this effect may be submitted declaring the present status of the project and opinion of the concerned agency.
2. A list of qualified experts working with the Bidder along with qualification and details of experiences. Experiences related to treatment of effluent for the purpose of reuse/recycling of the industrial effluent may be high lighted and this should be supported by duly signed letter from the expert confirming his/her qualifications and participation in the said project.
3. The bidder should have executed, on a Turnkey basis, a treatment plant of capacity not less than 1 MLD and a minimum turnover of Rs. 5 crores during last three years. Certified attested copies of balance sheets and attested copies of P&L Statement, Income tax returns, and Assessment orders along with the detailed Audit Report for the last three years be submitted.

These documents must be submitted along with the “Technical Bid”.

Any false statement shall result in out-right rejection of the bid and cancellation of contract if detected during the course of finalization of bid or after the award of contract.

The Foundation reserves the right to dilute the qualification requirements, in case there are not enough numbers of qualified Bidders submitting the documents by due date

1.4
Joint Ventures / Collaboration’s 

Bidders who meet only the partial requirements of 'Pre-qualifications' mentioned above and want to associate with other agencies to form a consortium / joint venture for meeting the qualification criteria as well as for technical collaboration, may do so with subject to following conditions:

-
furnish a jointly executed undertaking by the bidder and his associate / collaborator on a Stamp paper of Rs. 100/- clearly identifying the lead agency and the responsibilities of other members of the consortium / joint venture. The joint deed shall be submitted along with the Pre-qualification documents, failing which the bid shall be rejected.

-
furnish additional Security deposit in the form of bank guarantee equal to 20% of the Security deposit for each associate / collaborator, before the award of the contract. The additional Security deposit or Bank Guarantee shall be furnished by the associate / collaborator.
This additional Security deposit Security deposit / Bank Guarantee is being sought to ensure that the associate (S)/ collaborator (s) are totally involved (both technically & financially) in the execution of the project.

Joint venture collaboration bids without the undertaking and additional Security deposit in the form of a Bank Guarantee shall not be considered as a responsive bid and shall be rejected.

1.5
Brief Scope of Work

The scope of work includes:
A. CETP of 12 MLD Capacity
i) Studying the existing three CETP units to assess the wastewater quality, its treatability so that the design of proposed CETP is rational and the treated effluent complies with the latest standards prescribed by RPCB for the discharge of treated effluent in to river (For ready reference the existing  Standards are given in Table 3.2 in section 3 of this document). 
ii) The works mentioned above include process development, engineering designs, supply and erection equipments, associated civil, electrical and other works, commissioning, performance testing, operation and maintenance of plant for a period of 36 months (beyond successful commissioning) with stipulated performance guarantees.
iii)   The successful commissioning shall mean operating the plant with full available effluent/plant capacity, whichever is lower, with the treated effluent conforming to the prescribed standards mentioned in para ii above for a minimum period of 30 continuous days.

iv)  The design of CETP should be such as per the best engineering practices and should be economical to construct and operate

B. Tertiary treatment plant of 12 MLD Capacity

Studying the existing three CETP units to assess the raw and treated wastewater quality, studying the water quality requirements of textile processing units in Pali and deign, construct, commission and operate for 36 months a tertiary treatment plant to generate treated water suitable for reuse/recycle in the industry. The rejects/concentrate generated in the process shall treated and disposed of as per the latest standards prescribed by RPCB or other concerned authority. 
i. The works mentioned above include process development, engineering designs, supply and erection equipments, associated civil, electrical and other works, commissioning, performance testing, operation and maintenance of plant for a period of 36 months (beyond successful commissioning) with stipulated performance guarantees.
ii.  The successful commissioning shall mean operating the plant with full available effluent/plant capacity, whichever is lower, with the treated effluent conforming to the prescribed standards set out in Section 3 of this document.

 The design of the Unit should be such as per the best engineering practices and should be economical to operate
Details of scope of works and the requirements are given in Section 3 - Employers Requirements

1.6
Project Site

a) Bidders are advised to inspect and examine the proposed site, working of existing CETP units and satisfy themselves about the nature of the ground and sub-soil, means of access, as to the form and nature of the site, the space that they may require etc., before submitting their Bid. 
b) Whatever drawings and operational data is available with the Employer shall be in the custody of the Plant In charge at the CETP, Mandia Road Industrial Area, Pali and the bidders can inspect the same in office hours and in his presence at the time and dates mutually agreed to. 
The Employer does not take the responsibility of accuracy of drawings and data, and the Bidders may verify the same by their own means. The drawings and data provided by the Employer is for the guidance in formulating the present assignment only they shall not, without the Employer's consent, be used, copied or communicated to a third party by the Contractor.
1.7
Registration Money

All bids shall be accompanied by a Registration Money of Rs. 2,00,000/- (Rupees two Lacs only) in the form of DD on any Scheduled Commercial Bank. This amount is refundable. As soon as the decision on Bids is taken, Registration Money deposited by all the Bidders, except for the successful Bidder (whose Bid is acceptable to the employer) and the next lower Bidder, shall be refunded within 30 days of opening of financial bids. The Registration Money in respect of these two Bidders shall be refunded soon after the award of contract.

1.8
Bid Guarantee / Security deposit
After the opening of the financial bid and further negotiations, if any, the successful Bidder, i.e. the Bidder whose Bid is acceptable to the Employer, shall have to deposit Earnest Money equal to 10% of the Total amount of contract agreed to(Except the amount for O&M for the period of 36 months). In case of Joint Venture/ Collaboration bids the amount of Bid Guarantee / Ernest Money shall be as per the stipulations given in  para 1.4 above).

The Security deposit (Part A) may be furnished in the form of DD on any Scheduled Commercial Bank or as Bank Guarantee. In case of Bank Guarantee being furnished as Security Deposit, the same has to be valid up to the end of  36 months of O&M of the plant as stipulated in the scope of the works.

The Security deposit (Part B) consisting of 5% of Bid amount (Except the amount for O&M for the period of 36 months) deducted through running bills shall be refunded after 18 months of 36 months of O&M period starting after successful commissioning of the Plant. 

1.9
Procedure for preparing Bid documents: 

Two envelop system shall be followed for the submission of the Bid. 

One of the envelopes should contain "Technical Bid", which shall comprise of   
i) Prequalification documents

ii) Technical details of the bid (without any mention of the cost of the bid) and other documents mentioned below.

The words "Technical Bid" be inscribed on this envelop and it should be duly sealed and signed by the Bidder.

The other envelope should contain the Price Bid only. The words "Price Bid" be inscribed on this envelop and it should be duly sealed and signed by the Bidder.

Both these envelops be placed in a third envelop. The words "Technical & Price Bid" be inscribed on this envelop and it should be duly sealed and signed by the Bidder
All the three envelops should be addressed to "The Pali Water Pollution Control, Treatment and Research Foundation" Pali. All the three envelops should contain full address of the Bidder along with Phone/Fax/Mobile numbers on which communications can be sent. Only the original parts of the tender issued to the Bidder should be included in the Technical and Price Bids.
All corrections (additions/deletions/over-writing) incorporated in the bid document should be duly attested by the Contractor
The technical bid shall comprise of the following:

a) Pre-qualification documents along with all supporting documents mentioned in para 1.3 above.

b) Demand Draft for Rs. 200,000/- (Rupees two lacs only) in favour of “The Pali Water Pollution Control, Treatment and Research Foundation"  as registration money.

c) Volume I of the Tender document issued by the Foundation, (No part of Volume II of the tender document should be included here). The Bidder shall sign at the title page and all the pages of Section - 1 to Section -3, and on first page of Sections -4 to Section -6 as token of acceptance of conditions contained there in. 

d) Technical details for the various works for which the bid is being submitted, should include all the technical details required as per the Tender document as well as the other details considered necessary for technical evaluation of the process and related equipments. Wherever required these should be supported by manufacturers catalogues. 

e) In no case should the bidder indicate/mention in this document the price quoted by him. This shall render the Bid as invalid and shall be rejected.

f) Other documents asked for in the tender and any additional documents in support of the bid, that the Bidder so desires may be included in this “Technical Bid".

g) The commercial terms contained in Tender document are final and it is assumed that these are acceptable to the Bidder. However if the Bidder proposes some changes in them, he may mention those as part of this document. However it is up to the Employer to consider them or not.

The Price Bid shall comprise of

a) Volume II of tender document duly filled and signed and stamped on all pages.
b) No conditions or other features be added to this document, as this will render it invalid and shall be rejected. 
c) No commercial or any other conditions except for price are to be given in the PRICE BID.
1.10
Submission of Bids 

Bidders who have purchased the Tender Document, shall be required to submit their bids, prepared as instructed above by 3 pm on 14.4.2008.
1.11
Validity

The validity of the tender (s) shall be up to ninety (90) days after the opening of Price-Bids.

1.12
Completion Schedule

All the construction, installation and commissioning works are required to be completed within 18 (eighteen) months from the date of agreement, monthly breakup is to be submitted by the contractor in respect of project time schedule i.e. 18 months. Given programme should be adhered strictly. The Operation & Maintenance period of 36 months shall start once the plant has been successfully commissioned, i.e. it gives the desired treated effluent quality at the proposed designed loads and handed over to the Foundation, as mentioned in para 1.5 above.
1.13
Opening of Bids:

a) Technical Bids received from the Bidders,  shall be opened on 29.5.2008 at 4 pm in presence of those Bidders or their representatives, who choose to attend it. The Bidders/representatives attending the bid opening shall sign in an attendance sheet as record of their presence.
b) "Price Bid" submitted by the Bidders shall not be opened along with the "Technical Bids" and shall be kept in safe custody by the Employer till the evaluation of the Technical Bids, as detailed below, is over. 

c) The Technical Bid shall be evaluated by a committee of experts and Foundation members constituted by the Employer for this purpose. At first prequalification of the Bidders shall be evaluated by the Committee and those Bidders satisfying the qualification criteria shall be short listed for further evaluation of their Technical Bid, while those failing the prequalification shall be informed about it and their Registration Money shall be returned forthwith. 

The Bidders shall furnish all information/clarification required by this committee for the purpose of evaluation. During evaluation of the Technical Bid, Bidders may be asked to change the process/specification to meet the Employers requirements/terms. For this:

(i). In case of the Bidders for the CETP based on existing process/technology have to submit revised technical bid in sealed envelopes marked “Revised Technical Bid” (As already explained earlier) and the date of submission. These bids shall have to be submitted within the time period given by the Employer in writing. For this option revision of price shall not be permitted.

(ii).  In case of  the Bidders for the CETP based on alternate process/technology and for Tertiary Treatment Plant have to submit revised price bid and technical bid in sealed envelopes marked “Revised Price Bid” and “Revised Technical Bid” (As already explained earlier) and the date of submission. These bids shall have to be submitted within the time period given by the Employer in writing. 

d) On completion of the evaluation of Technical Bids, the Employer shall inform the individual Bidders about the Date and Time of opening of Price Bids so as to enable them/their representative to attend the same.
e) In case of Bidders, who have submitted Revised Price for alternate process/ technology in response to changes required by Evaluation Committee, only the "Revised Bid" shall be opened. 
f) In case Technical Bid by a Bidder is found to be inadequate or not to the satisfaction of the evaluation Committee formed by the Foundation, Price Bid of the concerned Bidder shall be treated as “Not Qualified” and shall not be opened.
1.14
Acceptance of Bids 

(a) After  evaluation of Technical Bid, Financial Bids shall be opened on a date to be specified by the Committee and the firms whose Technical Bids have been evaluated shall be informed about the date and time of the same and they or their representative can be present at the time of opening of financial Bid, if they so desire.

(b) If the technical specifications and other requirements are at par, normally the work shall   be awarded to the Bidder quoting the lowest price. However the Employer is not bound to accept the lowest or any tender or to give any reasons for their decision.

 1.15
Security Deposit, Award of Work and Signing of Contract

a) On the acceptance of tender (Technical- Bid as well as Price – Bid), the successful Bidder shall be informed about it and the Bidder shall have required to make Security Deposit (Part A) equal to 10% of agreed contract price (Except the amount for O&M for the period of 36 months). Security Deposit may be deposited in the form of DD in favour of Pali Water Pollution Control, Treatment and Research Foundation, Pali or through Bank guarantee in the format given at the end of this section. 

b) On receipt of Security Deposit, work order shall be issued and Registration Money of successful and the next lowest Bidder shall be returned.

c) The Bidder shall at this stage sign a Contract with the Employer on mutually agreed format within one month. The format shall be agreed to and finalised before the award of work. The tender document and subsequent correspondence related to it shall form part of the contract
d) The date of  agreement shall be considered as the date of start of the work for the purpose of time schedule mentioned in para 1.12 above 
1.16
Clause 4 – FINANCIAL ARRANGEMENT

(A) TERMS OF PAYMENT
   
 1.
The terms of payment shall be as follows

a) 3% of the Contract value (Except the amount for O&M for the period of 36 months) to be released in stages on submission and approval by the employer of the designs and drawing. It shall be released in following stages.

i) 40% of “a” above on approval of process / hydraulic designs % and layout indicating the pipe routing.

ii) 20% of “a” above on approval of equipment data sheets and unit GA drawings of all units.

iii) 20 % of “a” above on approval by he employer of Civil & Structural drawings released for construction.

iv) 10 % of  “a” above on approval of Electrical Systems design with SLD  & cable routing drawing.

v) 10% of “a” above on approval of piping design & piping routing drawings with material list of piping

b) The balance 97% shall be released as follows

vi) Up to 70% on a prorata basis as indicated in para (c) below.

vii) 7 % within one month of accepting effluent in to the plant on approval of the Employer.

viii) 15 % on successful commissioning of the plant.

ix) 5 % on obtaining consent to operate from RPCB and on submitting performance test results complying to stipulated standards, for a period of three months.

c) The 70% prorata payment shall be released as follows

(i)
65 % on a prorata basis depending upon the progress of work as per the agreed billing schedule and supply of equipment, piping electrical valves etc.

(ii)
2½ % on erection / hydraulic test of the water retaining units.

(iii) 2½ % on completion of pre commissioning tests & on removal / rectification of all defects 

(C) DEDUCTIONS  
The following deductions shall be made in addition to that outlined in the general terms & conditions of contract.

a) Security deposit @ 5% of each running bill and final bill.

b) Income tax and surcharges as per IT guidelines.

c) Sales Tax on Works contract as per Sales Tax Rules.

d) Water & Electricity charges if applicable.

e) Deduction of installments of Advance, if any, granted by the Employer

f) State taxes, if any, as applicable.

(D) INCENTIVES AND PENALTIES BASED ON TIME SCHEDULE

To encourage the completion of works within the given time schedule the engineer shall award 1% of bid amount (Except the amount for O&M for the period of 36 months) as incentive to the contractor if the  works are completed before 90 days of scheduled date of completion.

If the works are not completed within the given time schedule, the Employer shall impose a penalty @ Rs. 5000/- per day, till the completion of works.

(E) SECURITY DEPOSIT

Initial Bank Guarantee (BG) of 10% against Security Deposit (Part A) and the 5% Security Deposit (Part B) as mentioned in sub-clause 1.8 above totaling to 15% of Contract amount (excluding expenses quoted for O&M for 12 months) will be retained. In case of Security Deposit (Part A) BG should be valid up to the completion date of 36 months of O&M period. 

Security Deposit (Part B) shall be refunded on satisfactory completion of 18 months of 36 months of O&M period.

1.17 Billing Schedule

The Contractor shall submit details of cost appropriation (cost assigned to various works/equipments etc for billing purposes) to the Trust for approval within a period of 15 days from the signing of the Agreement.

During construction and erection works, running bills submitted by the Contractor should be as per the approved cost appropriation, as mentioned above and these details should be incorporated in the Bills. 
1.18  
Other Conditions Of The Contract

A TAXES & DUITES : It is being specifically intimated that the bidders should include all taxes in their price including Octroi and Work Contract Tax as applicable, meaning inclusive of all taxes and duties.

B  STATUARY APPROVAL : The bidders are specifically advised that the following approvals are to be obtained by them

i) Consent to Operate from the Rajasthan Pollution Control Board.

ii) Statuary Clearance from the Electric Inspector

C SETTING OUT  : The Contractor shall be responsible for the true and proper setting out of the works in relation to original reference levels and coordinates given by the Employer. Survey of the site and soil testing shall be carried out by the contractor. Necessary levels as per approved   drawings will be given by the Contractor and the same will be checked by the site staff of the Employer. The checking of any setting-out or of any line or level by the Engineer-in-charge shall not in any way relieve the Contractor of his responsibility for the correctness thereof.

D MANNER OF EXECUTION

All plants to be supplied / all work to be done under the contract shall be manufactured/executed strictly in accordance with the drawings/specifications as approved by Engineer-in-Charge from time to time or where not set out it should be as per the best engineering practices.


E CONTRACTOR’S OFFICE AND STAFF

The Contractor shall have an office near the site at which communications from the Engineer may be served, and shall during office hours on all working days have a clerk or some other authorised person always present. Service of any notice left with such clerk or authorised person shall be deemed good service upon the Contractor.

Foundation shall provide only open space, free of charge for site office and godown /store room. However all other expanses in connection with construction, maintenance and removal of such office/godown/store room, construction of individual septic tank and soak pit etc. shall be borne by the Contractor.

The Contractor shall employ for the execution of work only such persons as are skilled and are experienced in their trades and the Employers representative  shall be at liberty to object to and if required ask the contractor to remove any person employed by the contractor for the execution of the work, who in the opinion of the Engineer misconduct himself or is incompetent or negligent in the proper performance of his duties and such person shall not be employed again on the work without permission of the Engineer.

The Contractor shall employ labour and other staff in sufficient number to maintain the required rate of progress and quality to ensure workmanship of the degree specified in the Contract.

Temporary shed for stores, office and labour hutments shall be permitted to be constructed at the work, without any ground rent of other taxes. The Contractor will however, provide necessary water supply and sanitary conveniences as per the requirement approved by the department for the labour at his own cost. If space in not available at the site of the work for the labour hutments, the contractor shall make his own arrangements for the labour hutments at nearby locations.

F FENCING, WATCHING AND LIGHTING

The Contractor shall provide and maintain all lights, guards, fencing and watching for the protection of the work or for the safety and convenience of those employed on the work or the public.
G ELECTRICITY & WATER
The contractor shall have to make his own arrangements for taking electrical connection and shall bear all expenses and rentals/charges etc. 

Contractor shall have to make his own arrangement for the water required for construction, testing and other works. Normal mode of water supply in the area is through tankers fetching water from nearby wells. The contractor shall have to ascertain that the quality of water used for construction is as per the BIS codes for the purpose and shall have to submit sample analysis periodically. If considered necessary, the Employer may carry out sample water analysis independently for verification.
The Contractor shall also make adequate arrangement of his own Diesel Generator sets required for the work, so that the same can be used by him during failure of availability of electricity. Necessary permission, if required shall be taken by him from the concerned authorities. For this purpose H.T. connection including transformer shall be provided by the Employer, while the cables and switches from HT to LT station and all subsequent cables, equipments and other accessories shall be under the scope of works assigned to the Bidder.
Electricity for testing and commissioning and subsequent Operation period of 36 months shall be made available by the Employer.

H DEFECT LIABLITIY 

The defect liability period of the work shall be 18 months from the starting date of 36 months of O&M period. 
I TENTATIVE QUANTATIES FOR CIVIL WORK

Contractor shall submit with their tenders, quantities of various major items for civil works in the format of a schedule as given in Section -3 of this document. This information is necessary for the evaluation of the Bids.
J COST ESCALATION

The cost price  as agreed to and entered in the Work Order shall be final and no escalation of costs for whatsoever reason shall  be admitted.

1. 20
INTERPRETATION OF DOCUMENTS

The various sections / documents of the Tender document are supposed to be complementary to each other. However if the stipulations in the tender document are found in variance to each other in any respect one will override other (only to the extent the same are in variance ) in the order of precedence as given in the list below will take precedence over all those places lower down in the list.

Section 1
Notice Inviting Tender 



Section 2
Special Conditions of Contract



Section 3
Scope of Work Treatment Scheme & Specifications



Section 4
Suggested Vendor list



Section 5
General Conditions of Contract



Section 6
General Specifications of work


Section 7
Drawings


Section 8
Schedules ( Technical & Price)

It may be noted, that after acceptance of the bidders offer and on signing of the contract, the Accepted Price & Accepted Technical & Commercial Schedules shall take precedence over other sections of the NIT. However in case there is still any deviations/ variance the decision of the Foundation shall be final and be accepted by the bidder.

                                                                   

                                             SECTION – 2

              General Conditions of Contract

For Construction, Commissioning and  Operation

on Turn Key basis of

             A.  12 MLD Capacity Common Effluent Treatment Plant
B.  12 MLD Capacity Tertiary Treatment Plant

                       at
Punayta Road Industrial Area

Pali –Marwar (Rajasthan)
March 2008

SECTION - 2

GENERAL CONDITIONS

DEFINITIONS 

Contractor means the person whose Tender/Bidder has been accepted by the Employer and the legal successors in title to such person, but not (except with the consent of the Employer) any assignee of such person. And in this document also referred to as either as Bidder or Tenderer.
Employer  means the organization issuing the NIT, responsible for the payment of works and which owns the works after completion is termed as Employer. In this case ” Pali Water Pollution Control, Treatment and Research Foundation “ is the Employer. And in this document referred to as either as Employer or Foundation

1.
CONTRACT

1.1    Contract Agreement

Either party shall, execute a Contract Agreement, in the form annexed with such modifications as may be necessary to record the Contract. The costs of stamp duties and similar charges imposed by law shall be borne by the Contractor.
1.2       Law 

The law of the Contract is the law of India

1.3
Priority of Documents

The documents forming the Contract are to be taken as mutually explanatory of one

another. If there is an ambiguity or discrepancy in the documents, the Employer's

Representative shall issue any necessary clarification or instruction to the Contractor,

and the priority of the documents shall be as follows:

(a) The Contract Agreement;

(b) The Letter of Acceptance,
(c) The Employer's Requirements;
(d) The Bid

(e) The General Conditions of Contract

(g) The Schedules;  

(h) the drawings and 

(i) The Contractor's Proposal.

1.4
Documents on Site

The Contractor shall keep on the Site one complete set of the documents forming the Contract, the Construction Documents, communications given or issued under Sub‑Clause 1.5 and the documents mentioned in Technical Standards and Regulations Clause. The Employer, the Employer's Representatives shall have the right to use such documents at all reasonable times.

1.5
Communications

Wherever provision is made for the giving or issue of any notice, instruction, consent, approval, certificate or determination by any person, unless otherwise specified such communication shall be in writing and shall not be unreasonably withheld or delayed.

All certificates, notices or written orders to be given to the Contractor by the Employer or the Employer's Representative, and all notices to be given to the Employer or to the Employers Representative by the Contractor, shall either be delivered by hand against written acknowledgement of receipt or by registered post.
1.6
Provision of Construction Documents

The Construction Documents shall be in the custody and care of the Contractor. Unless otherwise stated in the Employer's Requirements, the Contractor shall provide six copies for the use of the Employer's Representative and assistants.

1.7
Contractor's Use of Employer's Documents

Drawings other documents issued by the Employer or the Employer's Representative to the Contractor shall (as between the parties) remain the property of the Employer. The Contractor may, at his cost, copy, use and communicate any such documents for the purposes of the Contract. They shall not, without the Employer's consent, be used, copied or communicated to a third party by the Contractor, except as necessary for the purposes of the Contract.
1.8
Compliance with Statutes, Regulations and Law

The Contractor shall, in all matters arising in the performance of the Contract, comply with, give all notices under, and pay all fees required by, the provisions of any national or state statute, ordinance or other law, or any regulation of any legally constituted public authority having jurisdiction over the Works. The Contractor shall obtain all permits, licenses or approvals required for any part of the Works, in reasonable time taking account of the times for delivery of the Plant and Materials and for completion of the Works..

1.9
Joint and Several Liability

If the Contractor is a joint venture (or consortium) of two or more persons, all such persons shall be jointly and severally liable to the Employer for the fulfillment of the terms of the Contract. Such persons shall designate one of them to act as leader with authority to bind the joint venture (or consortium) and each of its members. The composition or the constitution of the joint venture (or consortium) shall not be altered without the prior consent of the Employer.

2. 
THE EMPLOYER

2.1
General Obligations

The Employer shall provide the Site and shall pay the Contractor in accordance with terms of this tender

2.2
Access to and Possession of the Site

The Employer shall grant the Contractor right of access to, and possession of, the Site within 15 days of execution of the agreement. Such right and possession may not be exclusive to the Contractor.

If the Contractor suffers delay and/or incurs Cost from failure on the part of the Employer to grant right of access to or possession of the Site, the Contractor shall give notice to the Employer's Representative. After receipt of such notice the Employer's Representative shall proceed in accordance with Sub‑Clause 3.3 to agree or determine any extension of time to which the Contractor is entitled to. 

2.3
Permits, Licenses or Approvals

The Employer shall, at the request and cost of the Contractor, assist him in applying for permits, licenses or approvals, which are required for any part of the Works, for delivery (including clearance through customs) of Plant, Materials and Contractor's Equipment, and for the completion of the Works. Such requests may also include requests for the Employer's assistance in applying for any necessary government consent to the export of Contractor's Equipment when it is removed from the Site. However obtaining of such permits, licenses or approvals shall be the responsibility of the Contractor.

2.4
Employer's Entitlement to Terminate

The Employer shall be entitled to terminate the Contract, at the Employer's convenience, at any time after giving 60 days' prior notice to the Contractor and returning the performance security. In the event of such termination, the Contractor:

(a) shall proceed in accordance with Sub‑Clause 16.3, and

(b) shall be paid by the Employer in accordance with Sub‑Clause 19.6.

3.
THE EMPLOYER'S REPRESENTATIVE
3.1
Employer's Representative's Duties and Authority
The Employer's Representative (Executive Trustee / General Manager & CEO) shall carry out the duties specified in the Contract. The Employer's Representative shall have no authority to amend the Contract nor shall have authority to relieve the Contractor of any of his duties, obligations or responsibilities under the Contract

Any proposal, inspection, examination, testing, consent, approval or similar act by the Employer's Representative (including absence of disapproval) shall not relieve the Contractor from any responsibility, including responsibility for his errors, omissions, discrepancies, and noncompliance with Sub‑Clauses 5.3 and 5.4.

3.2
Employer's Representative's Instructions

Unless it is legally or physically impossible, the Contractor shall comply with instructions given by the Employer's Representative in accordance with the Contract.

3.3
Employer's Representative to Attempt Agreement

When the Employer's Representative is required to determine value, Cost or extension of time, he shall consult with the Contractor in an endeavour to reach agreement. If agreement is not achieved, the Employer's Representative shall determine the matter fairly, reasonably and in accordance with the Contract.
4. 
THE CONTRACTOR
4.1
General Obligations

The Contractor is required to check the design criteria and calculations, if any, included in the Employers requirements, to confirm their correctness or otherwise in its Bid and to assume full responsibility for them.

The Works as completed by the Contractor shall be wholly in accordance with the Contract and fit for the purposes for which they are intended, as defined in the Contract. The Works shall include any work which is necessary to satisfy the Employer's Requirements, Contractor's Proposal and Schedules, or is implied by the Contract, or arises from any obligation of the Contractor, and all works not mentioned in the Contract but which may be inferred to be necessary for stability or completion or the safe, reliable and efficient operation of the Works.

The Contractor shall design, execute and complete the Works as per contract and carry the work in given time schedule, including providing Construction Documents, within the Time for Completion, and shall remedy any defects within the Contract Period. The Contractor shall provide all superintendence, labour, Plant, Materials, Contractor's Equipment, Temporary Works and all other things, whether of a temporary or permanent nature, required in and for such design, execution, completion and remedying of defects.

Before commencing design, the Contractor shall satisfy himself regarding the Employer's Requirements (including design criteria and calculations, if any) and the items of reference mentioned in Sub‑Clause 4.8. The Contractor shall give notice to the Employer's Representative of any error, fault or other defect in the Employer's Requirements or such items of reference. After receipt of such notice, the Employer's Representative shall determine whether Clause 14 shall be applied, and shall notify the Contractor accordingly.

The Contractor shall take full responsibility for the adequacy, stability and safety of all Site operations, of all methods of construction. and of all the Works, irrespective of any approval or consent by the Employer's Representative.

4.2
Performance Security (Security Deposit -A)

The Contractor shall provide security for its proper performance of the contract to the Employer, as mentioned in para 1.8 of Section 1 of this document, within 21 days after the receipt of the Letter of Acceptance. The performance security shall be in the form of unconditional bank guarantee issued by a Nationalized or Scheduled Bank located in India. When providing such security to the Employer, the Contractor shall notify the Employer’s Representative of so doing.

The performance security shall be valid until the Contractor has completed the whole of the Works and remedied any defects and completed his obligations for operation and maintenance of the constructed plant and facilities. The performance security will be released to the Contractor within 14 days after successful completion of the Operation and Maintenance period of 36 months.

Prior to making a claim under the performance security, the Employer shall, in every case, notify the Contractor stating the nature of the default for which the claim is to be made. 

4.3
Contractor's Representative

On acceptance of the tender, the name of the accredited representative(s) of the Contractor (with attested photograph and signatures), who would be responsible for taking instructions from the Employer/Employers representative, shall be communicated to the Employer.

Unless the Contractor's Representative is named in the Contract, the Contractor shall, within 14 days of the Effective Date, submit to the Employer's Representative for consent the name and particulars of the person the Contractor proposes to appoint. The Contractor shall not revoke the appointment of the Contractor's Representative without the prior consent of the Employer's Representative.

4.4
Co‑ordination of the Works

The Contractor shall be responsible for the co‑ordination and proper execution of the Works, including co‑ordination of other contractors, if any, to the extent specified in the Employer's Requirements. The Contractor shall, as specified in the Employer's Requirements, afford all reasonable opportunities for carrying out their work to:

(a) any other contractors employed by the Employer and their workmen,

(b) the workmen of the Employer, and

(c) the workmen of any legally constituted public; authorities who may be     employed in the execution on or near the Site of any work not included in the Contract, which the Employer may require.

4.5 Subcontractors

The Contractor shall not subcontract the whole or part of the Works without written permission of employer representatives

The Contractor shall be responsible for observance by all Subcontractors of all the provisions of the Contract. The Contractor shall be responsible for the acts or defaults of any Subcontractor, his agents or employees, as fully as if they were the acts or defaults of the Contractor, his agents or employees.

4.6
Assignment of Subcontractor's Obligations

If a Subcontractor has undertaken a continuing and assignable obligation to the Contractor for the work designed or executed, or Plant, Materials or services supplied, by such Subcontractor, and if such obligation extends beyond the expiry of the Contract Period, the Contractor shall, upon the expiry of the Contract Period, assign the benefit of such obligation to the Employer for its unexpired duration, at the request and cost of the Employer.

4.7
Setting Out

The Contractor shall set out the Works in relation to original points, lines and levels of reference specified in the Employer's Requirements or, if not specified, given by the Employer's Representative in writing. The Contractor shall rectify, at his cost, any error in the positions, levels, dimensions or alignment of the Works.

4.8
Quality Assurance

The Contractor shall institute a quality assurance system to demonstrate compliance with the requirements of the Contract. Such system shall be in accordance with the details stated in the Contract. Compliance with the quality assurance system shall not relieve the Contractor of his duties, obligations or responsibilities.

Details of all procedures and compliance documents shall be submitted to the Employer's Representative for his information before each design and execution stage has commenced. When any document is issued to the Employer’s Representative, it shall be accompanied by the signed quality statements for such document, in accordance with the details stated in the Contract. The Employers Representative shall be entitled to audit any aspect of the system and correcting action needs to be taken if they so desire.

4.9 Site Data

The Contractor shall be deemed to have inspected and examined the Site, its surroundings, the data available with the Employer and other available information, and to have satisfied himself (so far as is practicable, taking account of cost and time) before submitting the Tender, as to:

(a) the form and nature of the Site, including the sub‑surface conditions,

(b) the hydrological and climatic conditions,

(c) the extent and nature of the work and Materials necessary for the execution and completion of the Works, and the remedying of any defects, and

(d) the means of access to the Site and the accommodation he may require.

The Contractor shall be deemed to have obtained all necessary information as to risks, contingencies and all other circumstances which may influence or affect the Tender.

4.10
Matters Affecting the Execution of the Works

The Contractor shall be deemed to have satisfied himself as to the correctness and sufficiency of the Contract Price. Unless otherwise stated in the Contract, the Contract Price shall cover all his obligations under the Contract (including those under Provisional Sums, if any) and all things necessary for the proper design, execution and completion of the Works and the remedying of any defects.

4.11  
Unforeseeable Sub‑Surface Conditions

If sub‑surface conditions are encountered by the Contractor which in his opinion were not foreseeable by an experienced contractor, the Contractor shall give notice to the Employer's Representative so that the Employer's Representative can inspect such conditions. After receipt of such notice and after his inspection and investigation, the Employees Representative shall, if such conditions were not (by the Base Date) foreseeable by an experienced contractor, proceed in accordance with Sub‑Clause 3.3 to agree or determine:

(a) any extension of time to which the Contractor is entitled under Sub‑Clause 8.3, and

4.12 
Access Route

The Contractor shall be deemed to have satisfied himself as to the suitability and availability of the access routes he chooses to use. The Contractor shall (as between the parties) be responsible for the maintenance of access routes. The Contractor shall provide any signs or directions which he may consider necessary for the guidance of his staff, labour and others„ The Contractor shall obtain any permission that may be required from the relevant authorities for the use of such routes, signs and directions.

The Employer will not be responsible for any claims which may arise from the use or otherwise of any access route. The Employer does not guarantee the suitability or availability of any particular access route, and will not entertain any claim for any non‑suitability or non‑availability for continuous use during construction of any such route.

4.14 
Programme

The Contractor shall submit a programme ( It should be time schedule given in tender document) to the Employer's Representative, for information. The programme shall include the following:

(a) the order in which the Contractor proposes to carry out the Works (including each stage of design, procurement, manufacture, delivery to Site, construction, erection, testing and commissioning), 

(b) supply of equipments to be incorporated in the CETP. Care to be taken that the equipment is not dumped at the site for more than 3 months in advance 

(c) all major events and activities in the production  of Construction Documents (Bar Chart),

(d) the sequence of all tests specified in the Contract.

The Contractor shall, whenever required by the Employer's Representative, provide in writing, for information, a general description of the arrangements and methods, which the Contractor proposes to adopt for the execution of the Works. No significant alteration to the programme, or to such arrangements and methods, shall be made without informing the Employer's Representative. If the progress of the Works does not conform to the programme, the Employer's Representative may instruct the Contractor to revise the programme, showing the modifications necessary to achieve completion within the Time for Completion.

4.15 
Progress Reports

Monthly progress reports shall be prepared by the Contractor and submitted to the Employer's Representative in two copies. The first report shall cover the period up to the end of the calendar month after which the Commencement Date occurred; reports shall be submitted monthly thereafter, each within 14 days of the last day of the period to which it relates. Reporting shall continue until the Contractor has completed all work which is known to be outstanding at the completion date stated in the Taking‑Over Certificate for the Works. Each report shall include:

(a) photographs and detailed descriptions of progress, including each stage of design, procurement, manufacture, delivery to Site, construction, erection, testing and commissioning;

(b) charts showing the status of Construction Documents, purchase orders, manufacture and construction;

(c) for the manufacture of each main item of Plant and Materials, the name of manufacturer, manufacture location, percentage progress, and the actual or expected dates of commencement of manufacture, Contractor's inspections, tests and delivery;

(d) records of personnel and Contractor's Equipment on Site;

(e) copies of quality assurance documents, test results and certificates of Materials;

(f) safety statistics, including details of any hazardous incidents and activities relating to environmental aspects and public relations; and

(g) comparisons of actual and planned progress, with details of any aspects which may jeopardize the completion in accordance with the Contract, and the measures being (or to be) adopted to overcome such aspects.

4.16
Contractor's Equipment

The Contractor shall provide all Contractor's Equipment necessary to complete the Works and to operate and maintain the constructed facilities. All Contractor's Equipment shall, when brought on to the Site, be deemed to be exclusively intended for the execution of the Works. The Contractor shall not remove from the Site any such Contractor's Equipment without the consent of the Employer's Representative.

4.17 
Safety Precautions

The Contractor shall comply with all applicable safety regulations in his design, access arrangements and operations on Site. The Contractor shall, from the commencement of work on Site until taking‑over by the Employer, provide:

(a) fencing, lighting, guarding and watching of the Works; and

(b) temporary roadways, footways, guards and fences which may be necessary for the accommodation and protection of owners and occupiers of adjacent land, the public and others.

4.18 
Protection of the Environment

The Contractor shall take all reasonable steps to protect the environment (both on and off the Site) and to limit damage and nuisance to people and property resulting from pollution, noise and other results of his operations. The Contractor shall ensure that air emissions, surface discharges and effluent from the Site during the Contract Period shall not exceed the values indicated in the Employer's Requirements, and shall not exceed the values prescribed by law.

4.19
Electricity & Water 

ELECTRICITY

a) The contractor can be given the temporary electric connection by the Foundation from the near by source. The contractor shall have to make his arrangement for cable, main switch and meter etc. The charges shall be deducted proportionality as per bills and as per the prevailing rates and practice. In case it is not possible to provide power from nearby source the temporary electric connections shall have to be obtained by the Contractor as per Electricity Board Rules and the Contractor shall make payment as per bill amount received.

b) The Contractor shall also make adequate arrangement of his own Diesel Generator sets required for the work, so that the same can be used by him during failure of availability of electricity. Necessary permission, if required shall be taken by him from the concerned authorities.

c) Electricity for testing and commissioning of the Plant as well as for the O&M period will be made available by the Employer.


WATER

Contractor is required to make his own arrangement for the water required for the construction works as well as for drinking and other uses of his workers. In either case water being provided should be fit for the respective usage and the contractor shall provide for the sources of water being used
4.20
MATERIAL SUPPLIED BY EMPLOYER

No material is intended to be supplied by Trust for the project. However if any material is issued by the Trust then:

i) The cost of materials if issued by Foundation shall be recovered from running payments of the Contractor as per issue rates specified in the Tender Specification.

ii) In case of theft, pilferage, loss damage etc. due to any reason whatsoever recovery shall be effected at penal rate i. e. twice the issue rate.

iii) Materials becoming surplus shall be returned to Foundation or disposed of as directed by the Engineer-in-charge by the Contractor at his own cost.
4.21
Clearance of Site

During the execution of the Works, the Contractor shall keep the Site free from unnecessary obstruction, and shall store or dispose of any of the Contractor's Equipment & surplus materials. The Contractor shall clear away and remove from the Site all wreckage, rubbish or Temporary Works no longer required.

Upon the issue of any Taking‑Over Certificate, the Contractor shall clear away and remove, from that part of the Site and Works to which such Taking‑Over Certificate refers, all Contractor's Equipment, surplus material, wreckage, rubbish Temporary Works. The Contractor shall leave such part of the Site and the Works in a clean and safe condition to the satisfaction of the Employer's Representative. Except that, the Contractor shall be entitled to retain on Site, until the expiry of the Contract Period, such Contractor's Equipment, Materials and Temporary Works as required by him for the purpose of fulfilling his obligations under the Contract.

If the Contractor fails to remove, by 28 days after the issue of the Completion Certificate, any remaining Contractor's Equipment, surplus material, wreckage, rubbish and Temporary Works, the Employer may sell or otherwise dispose of surplus items. The Employer shall be entitled to retain, from the proceeds of such sale, the sum sufficient to meet the costs incurred in connection with the sale or disposal, and in restoring the Site. Any balance of the proceeds shall be paid to the Contractor. If the proceeds of the sale are insufficient to meet the Employer's costs, the outstanding balance shall be recoverable from the Contractor by the Employer.

4.22
Security of the Site

(a) the Contractor shall be responsible for keeping unauthorised persons out of Site, and

(b) authorised persons shall be limited to the employees of the Contractor, employees of his subcontractors and persons authorised by the Employer or the Employer's Representative.

4.23 
Contractor's Operations on Site

The Contractor shall confine his operations to the Site, and to any additional areas which may be provided to the Contractor and agreed by the Employer's Representative as working areas. The Contractor shall take all necessary precautions to keep his personnel and equipment within the Site and such additional areas, and to keep and prohibit them from encroaching on adjacent land.

4.24
Fossils

All fossils, coins, articles of value or antiquity, and structures and other remains or things of geological or archaeological interest discovered on the Site shall (as between the parties) be the property of the Employer. The Contractor shall take reasonable precautions to prevent his staff, labour or other persons from removing or damaging any such article or thing. The Contractor shall, immediately upon discovery of such article or thing, advise the Employer's Representative, who may issue instructions for dealing with it.
5
DESIGN

5.1
General Obligations

The Contractor shall carry out, and be responsible for, the design of the Works: Design shall be prepared by qualified designers who are engineers or other professionals who comply with the criteria (if any) stated in the Employer's Requirements. For each part of the Works, the prior consent of the Employer's Representative shall be obtained to the designer and design Subcontractor, if they are not named as such in the Contract. Nothing contained in the Contract shall create any contractual relationship or professional obligations between any designer, or a design Subcontractor, and the Employer.

5.2
Construction Documents

The Contractor shall prepare Construction Documents in sufficient detail to satisfy all regulatory approvals, to provide suppliers and construction personnel sufficient instruction to execute the Works, and to describe the operation of the completed Works. The Employer's Representative shall have the right to review and inspect the preparation of Construction Documents, or get it checked by a reputed agency (e.g. Engineering College).
Each of the Construction Documents shall, when considered ready for use, be submitted to the Employer's Representative for pre‑construction review. In this Sub-Clause, "review period" means the period required by the Employer's Representative, which (unless otherwise stated in the Employer's Requirements) shall not exceed 21 days, calculated from the date on which the Employer's Representative receives a Construction Document and the Contractor's notice that it is considered ready, both for a pre‑construction review in accordance with this Sub‑Clause, and for use. If the Employer's Representative, within such review period, notifies the Contractor that such Construction Document fails (to the extent stated) to comply with the Employer's Requirements, it shall be rectified, resubmitted and reviewed in accordance with this Sub‑Clause, at the Contractor's cost.

For each part of the Works, and except to the extent that the prior consent of the Employer's Representative shall have been obtained:

(a) construction shall not commence until the Contractor receives from the Employer’s Representative  approval of the Construction Documents relevant to the design and construction of such parts.

(b) construction shall be in accordance with such Construction Documents; and

(c) if the Contractor wishes to modify any design or document which has previously been submitted for such pre‑construction review, the Contractor shall immediately notify the Employer's Representative, and shall subsequently submit revised documents to the Employer's Representative for pre‑construction review.

If the Employer's Representative instructs that further Construction Documents are necessary for carrying out the Works, the Contractor shall upon receiving the Employers Representative's instructions prepare such Construction Documents.

Errors, omissions, ambiguities, inconsistencies, inadequacies and other defects shall be rectified by the Contractor at his cost.

5.3
Contractor's Undertaking

The Contractor undertakes that, the design, the Construction Documents, the execution and the completed Works will be in accordance with the following, in order of priority:
(a) The law in the Country, and
(b) The documents forming the Contract, as altered or modified by Variations.

5.4
Technical Standards and Regulations

The design, the Construction Documents, the execution and the completed Works shall comply with the Country's national specifications, technical standards, building, construction and environmental regulations, regulations applicable to the product being produced from the Works, and the standards specified in the Employer's Requirements, applicable to the Contractor's Proposal and Schedules, or defined by law. References in the Contract to such specifications and other matters shall be understood to be references to the edition applicable on the Base Date, unless stated otherwise. If substantially changed or new applicable national specifications, technical standards or regulations come into force after the Base Date, the Contractor shall submit proposals for compliance to the Employer's Representative. In the event that the Employer's Representative determines that such proposals constitute a variation, he shall then initiate a Variation in accordance with Clause 14. In respect of technical specifications and standards  any national or international standards which promise to confer equal or better quality than the standards specified will be acceptable.

5.5
Samples

The Contractor shall submit the following samples and relevant information to the Employer's Representative for pre‑construction review in accordance with the procedure for Construction Documents described in Sub‑Clause 5.2:

(a) manufacturer's standard samples of Materials,

(b) samples (if any) specified in the Employer's Requirements, and

(c) additional samples instructed by the Employer's Representative under Clause 14.

Each sample shall be labeled as to origin and intended use in the Works.

5.6
As‑Built Drawings

The Contractor shall prepare, and keep up‑to‑date, a complete set of "as‑built" records of the execution of the Works, showing the exact "as‑built" locations, sizes and details of the work as executed, with cross references to relevant specifications and data sheets. These records shall be kept on the Site and shall be used exclusively for the purposes of this Sub‑Clause. Two copies shall be submitted to the Employer's Representative prior to the commencement of the Tests on Completion.

In addition, the Contractor shall prepare and submit to the Employer's Representative "as‑built drawings" of the Works, showing all Works as executed. The drawings shall be prepared as the Works proceed, and shall be submitted to the Employer's Representative for his inspection. The Contractor shall obtain the consent of the Employer's Representative as to their size, the referencing system, and other pertinent details.
Prior to the issue of any Taking‑Over Certificate, the Contractor shall submit to the Employer's Representative one microfilm copy, one full‑size original copy and six printed copies of the relevant "as‑built drawings", and any further Construction Documents specified in the Employer's Requirements. The Works shall not be considered to be completed for the purposes of taking‑over under Sub‑Clause 10.1 until such documents have been submitted to the Employer's Representative.

5.7 
Operation and Maintenance Manuals

Prior to commencement of the Tests on Completion, the Contractor shall prepare, and submit to the Employer's Representative, operation and maintenance manuals in accordance with the Employer's Requirements and in sufficient detail for the Employer to operate, maintain, dismantle, reassemble, adjust and repair the Works. The Works shall not be considered to be completed for the purposes of taking‑over under Sub‑Clause 10.1 until such operation and maintenance manuals have been submitted to the Employer's Representative.

5.8   
Error by Contractor

If errors are found in the Construction Documents, they and the Works shall be corrected at the Contractor's cost.

5.9
Patent Rights

The Contractor shall indemnify the Employer against all claims of infringement of any patent, registered design, copyright, trade mark or trade name, or other intellectual property right arising out of works being designed, constructed and commissioned by him.

The Contractor shall be promptly notified of any claim under this Sub‑Clause made against the Employer. The Contractor may, at his cost, conduct negotiations for the settlement of such claim, and any litigation or arbitration that may arise from it. The Employer or the Employer's Representative shall not make any admission which might be prejudicial to the Contractor, unless the Contractor has failed to take over the conduct of the negotiations, litigation or arbitration within a reasonable time after having been so requested.

Except to the extent that the Employer agrees otherwise, the Contractor shall not make any admission which might be prejudicial to the Employer, until the Contractor has given the Employer such reasonable security as the Employer may require. The security shall be for an amount which is an assessment of the compensation, damages, charges and costs for which the Employer may become liable, and to which the indemnity under this Sub‑Clause applies.

The Employer shall, at the request and cost of the Contractor, assist him in contesting any such claim or action, and shall be repaid all reasonable costs incurred.

6
STAFF AND LABOUR

6.1
Engagement of Staff and Labour

The Contractor shall make his own arrangements for the engagement of all staff and labour, local or otherwise, and for their payment, housing, feeding and transport.

6..2
Labour Laws

The Contractor shall comply with all the relevant labour laws of the State/Central Government and rules and orders issued under them.(e.g. Apprenticeship Act 1961). If he fails to do so, his failure will be breach of Contract and the Employer at his discretion may cancel the Contract. The Contractor shall also be liable for any pecuniary liability arising on account of violations by him the provisions of the act

6.5
Working Hours

No work shall be carried out on the Site outside the normal working hours or on the locally recognized days of rest, unless:

(a) the work is unavoidable, or necessary for the saving of life or property or for the safety of the Works, in which case the Contractor shall immediately advise the Employer's Representative, or

(b) the Employer's Representative gives his consent.

The operation and maintenance work shall be carried out 24 hours a day, 7 days a week, for all the days of the year including National Holidays. Likewise the Trial run and commissioning period shall be carried out 24 hours a day, 7 days a week as decided by the Employer.
6.6
Facilities for Staff and Labour

The Contractor shall provide and maintain all necessary accommodation and welfare facilities for his (and his Subcontractor's) staff and labour. The Contractor shall not permit any of his employees to maintain any temporary or permanent living quarters within the structures forming part of the Works.

6.7
Health and Safety

Precautions shall be taken by the Contractor to ensure the health and safety of his staff and labour. The Contractor shall, in collaboration with and to the requirements of the local health authorities, ensure that medical staff, first aid facilities, sick bay and ambulance service are available at the accommodation and on the Site at all times, and that suitable arrangements are made for all necessary welfare and hygiene requirements and for the prevention of epidemics. The Contractor shall maintain records and make reports concerning health, safety and welfare of persons, and damage to property, as the Employer's Representative may reasonably require.

The Contractor shall appoint a member of his staff at the Site to be responsible for maintaining the safety, and protection against accidents, of personnel on the Site. This person shall be qualified for his work and shall have the authority to issue instructions and take protective measures to prevent accidents. The Contractor shall send, to the Employer's Representative, details of any accident as soon as possible after its occurrence.

All applicable current laws & regulations regardinf health and safety of labour/employees shall be strictly adhered to.

6.8
Contractor's Superintendence

The Contractor shall provide all necessary superintendence during the design and execution of the Works, and as long thereafter as the Employer's Representative may consider necessary for the proper fulfilling of the Contractors obligations under the Contract. Such superintendence shall be given by sufficiently trained persons having adequate knowledge of the operations to be carried out (including the methods and techniques required, the hazards likely to be encountered and methods of preventing accidents) for the satisfactory and safe execution of the Works. There should be at least one qualified graduate engineer.

6.9
Contractor's Personnel

The Contractor shall employ (or cause to be employed) only persons who are careful and appropriately qualified, skilled and experienced in their respective trades or occupations. The Employer's Representative may require the Contractor to remove (or cause to be removed) any person employed on the Site or Works, including the Contractor's Representative, who in the opinion of the Employer's Representative:

(a) persists in any misconduct,

(b) is incompetent or negligent in the performance of his duties,

(c) fails to conform with any provisions of the Contract, or

(d) persists in any conduct which is prejudicial to safety, health, or the protection of the environment.

If appropriate, the Contractor shall then appoint (or cause to be appointed) a suitable replacement person.

6.10 
Disorderly Conduct

The Contractor shall at all times take all reasonable precautions to prevent any unlawful, riotous or disorderly conduct by or amongst his staff and labour, and to preserve peace and protection of persons and property within the site and in the neighborhood of the Works against such conduct.

7
PLANT, MATERIALS AND WORKMANSHIP

7.1
Manner of Execution

All Plant and Materials to be supplied shall be manufactured, and all work to be done shall be executed, in the manner set out in the Contract. Where the manner of manufacture and execution is not set out in the Contract, the work shall be executed in a proper, workmanlike and careful manner, with properly equipped facilities and non‑hazardous Materials, and in accordance with recognized good practice, and various codes brought out by regulating agencies.

7.2
Delivery to Site

The Contractor shall be responsible for procurement, transport, receiving, unloading and safekeeping of all Plant, Materials, Contractor's Equipment and other things required for the completion of the Works.

7.3
Inspection

The Employer and the Employer's Representative shall be entitled, during manufacture, fabrication and preparation at any places where work is being carried out, to inspect, examine and test the materials and workmanship, and to check the progress of manufacture, of all plant and materials to be supplied under the Contract. The Contractor shall give them full opportunity to inspect, examine, measure and test any work on Site or wherever it is being carried out.

The Contractor shall give due notice to the Employer's Representative whenever such work is ready, before packaging, covering up or putting out of view. The Employer's Representative shall then either carry out the inspection, examination, measurement or testing without unreasonable delay, or notify the Contractor that it is considered unnecessary. If the Contractor fails to give such notice, he shall, when required by the Employer's Representative, uncover such work and thereafter reinstate and make good at his own cost.

7.4
Testing

If the Contract provides for tests, other than the Tests after Completion, the Contractor shall provide all documents and other information necessary for testing and such assistance, labour, materials, electricity, fuel, stores, apparatus and instruments, laboratory facilities as are necessary to carry out such tests efficiently.

The Contractor shall agree, with the Employer's Representative, the time and place for the testing of any Plant and other parts of the Works as specified in the Contract. The Employer's Representative shall give the Contractor not less than 24 hours' notice of his intention to attend the tests. The Contractor shall provide sufficient suitably qualified and experienced staff to carry out the tests specified in the Contract.

If the Employer's Representative does not attend at the time and place agreed, or if the Contractor and the Employer's Representative agree that the Employer's Representative shall not attend, the Contractor may proceed with the tests, unless the Employer's Representative instructs the Contractor otherwise. Such tests shall be deemed to have been made in the Employer's Representative's presence.

The Contractor shall promptly forward to the Employer's Representative duly certified reports of the tests. If the Employer's Representative has not attended the tests, he shall accept the readings as accurate. When the specified tests have been passed, the Employer's Representative shall endorse the Contractor's test certificate, or issue a certificate to him, to that effect.

7.5
Rejection

If, as a result of inspection, examination or testing, the Employer's Representative decides that any Plant, Materials, design or workmanship is defective or otherwise not in accordance with the Contract, the Employer's Representative may reject such Plant, Materials, design or workmanship and shall notify the Contractor promptly, stating his reasons. The Contractor shall then promptly make good the defect and ensure that the rejected item complies with the Contract.

If the Employer's Representative requires such Plant, Materials, design or workmanship to be retested, the tests shall be repeated under the same terms and conditions. If such rejection and retesting cause the Employer to incur additional costs, such costs shall be recoverable from the Contractor by the Employer, and may be deducted by the Employer from any monies due, or to become due to the Contractor.

7.6
Ownership of Plant and Materials

Each item of Plant and Materials shall become the property of the Employer at earlier of the following alternatives:

(a) when it is delivered to Site;

(b) when by virtue of Sub‑Clause 8.9, the Contractor becomes entitled to payment of the value of the Plant and Materials.

8 COMMENCEMENT, DELAYS AND SUSPENSION

8.1
Commencement of Works

The Contractor shall commence the design and execution of the Works as soon as is reasonably possible but not later than 15 days after the signing of agreement. The Contractor shall then proceed with the Works with due expeditiousness and without delay as per time shedule, until completion.

The Contractor shall commence the Operation and Maintenance services immediately after successful commissioning of the Plant and Taking over by the Employer. The Works will be handed over back to the Contractor for the purpose of Operation and Maintenance.  

8.2
Time for Completion

The whole of the Works, and each Section (if any), shall be completed and shall have passed the Tests on Completion within the Time for Completion for the Works as given in Section 1 of this document.

8.3    Extension of Time for Completion

If the contractor shall desire an extension of time for completion of works on the ground of his having been unavoidably hindered in its execution or on any other grounds, he shall apply in writing to the Employer within 30 days of the date of the hindrance on account of which he desires such extensions. The Contractor shall keep such contemporary records as may he necessary to substantiate any application, either on the Site.

The Employer's Representative shall consult with the Contractor in an endeavour to reach agreement. If agreement is not achieved, the Employer's Representative shall determine the matter fairly, reasonably and in accordance with the Contract to determine either prospectively or retrospectively such extension of the Time for Completion as may be due. The Employer's Representative shall notify the Contractor accordingly. When determining such extension of time, the Employer's Representative shall review his previous determinations and may revise, but shall not decrease, the total extension of time.

The Contractor may apply for an extension of the Time for Completion before or after the Time for Completion on any of the following causes:

(a) a force majeure event 

(b) a cause of delay giving an entitlement to extension of time under a Sub‑Clause of these Conditions, unless the Contractor has not complied with such Sub‑Clause,

(c) physical conditions or circumstances on the Site, which are exceptionally adverse and were not (by the Base Date) foreseeable by an experienced contractor, or

(d) any delay, impediment or prevention by the Employer.

8.4
Delays Caused by Authorities

If the following conditions apply, namely:
(a) the Contractor has diligently followed the procedures laid down by the relevant legally constituted  public authorities in the Country,

(b) such authorities delay, impede or prevent the Contractor, and

(c) the resulting delay to the Works was not (by the Base Date) foreseeable by an experienced contractor,

then such delay will be considered as a cause of delay giving an entitlement to extension of time under Sub‑Clause 8.3.

8.5
Rate of Progress

If, at any time, the Contractor's actual progress falls behind the programme referred to in Sub‑Clause 4.14, or it becomes apparent that it will so fall behind, the Contractor shall submit to the Employer's Representative a revised programme taking into account the prevailing circumstances. The Contractor shall, at the same time, notify the Employer's Representative of the steps being taken to expedite progress, so as to achieve completion within the Time for Completion.

If any steps taken by the Contractor in meeting his obligations under this Sub‑Clause cause the Employer to incur additional costs, such costs shall be recoverable from the Contractor by the Employer, and may be deducted by the Employer from any monies due, or to become due, to the Contractor.

8.6
Liquidated Damages for Delay

If the Contractor fails to comply with the time of completion agreed to, the Contractor shall pay to the Employer the relevant sum as liquidated damages for such default as per the provisions given below

· Liquidated Damages  shall be (AS stated in Section I of this document, shall be levied @ Rs 5000/- per day beyond the date of completion and till the actual date of completion. 
· The Employer may, without prejudice to any other method of recovery, deduct the amount of such damages from any monies due, or to become due, to the Contractor. In the event of an extension of time being granted the amount due under this Sub‑Clause shall be recalculated accordingly. The payment or deduction of such damages shall not relieve the Contractor from his obligation to complete the Works, or from any other of his duties, obligations or responsibilities under the Contract.

· At any time after the Employer has become entitled to liquidated damages, the Employer's Representative may give notice to the Contractor requiring the Contractor to complete works within a specified reasonable time for completion. Such action shall not prejudice the Employer's entitlements to payment under this Sub‑Clause and to terminate under the provisions of this tender

8.7
Suspension of Work
The Employer's Representative may at any time instruct the Contractor to suspend progress of part or all of the Works. During suspension, the Contractor shall protect, store and secure such part or the Works against any deterioration, loss or damage.

8.8
Consequences of Suspension

If the Contractor suffers delay and/or incurs Cost in following the Employer's Representative's instructions under Sub‑Clause 8.7, and in resumption of the work, and if such delay and/or Cost was not (by the Base Date) foreseeable by an experienced contractor, the Contractor shall give notice to the Employer's Representative, with a copy to the Employer. After receipt of such notice the Employer's Representative shall proceed in accordance with Sub‑Clause 3.3 to agree or determine any extension of time to which the Contractor is entitled under Sub‑Clause 8.3, and  shall notify the Contractor accordingly. Except that the Contractor shall not be entitled to such extension    and payment of Cost if the suspension is due to a cause attributable to the Contractor, or is necessitated by a Contractor's risk as defined in Sub‑Clause 17.5.

The Contractor shall not be entitled to extension of time for making good any deterioration, defect or loss caused by faulty design, workmanship or materials, or by the Contractor's failure to take the measures specified in Sub‑Clause 8.7.
8.9
Payment for Plant and Materials in Event of Suspension

The Contractor shall be entitled to payment for Plant and/or Materials which have been delivered to Site, if the work on Plant or delivery of Plant and/or Materials has been suspended for more than 28 days. This entitlement shall be for payment of the value of such Plant and/or Materials as at the date of suspension, if:

(a) the Contractor has marked the Plant and/or Materials as the Employer's property in accordance with the Employer's Representative's instructions, and

(b) the suspension is not due to a cause attributable to the Contractor.

The Employer shall then, if requested by the Contractor, take over the responsibility for protection, storage, security and insurance of such suspended Plant and/or Materials; the risk of loss or damage to the suspended works shall then pass to the Employer.

8.10
Prolonged Suspension

If suspension under Sub‑Clause 8.7 has continued for more than 84 days, and the suspension is not due to a cause attributable to  the Contractor, the Contractor may by notice to the Employer's Representative require permission to proceed within 28 days. If permission is not granted within that time, the Contractor may treat the suspension as an omission of the Works. If such suspension affects the whole of the Works, the Contractor may terminate his employment, under Sub‑Clause 16.2.
8.11
Resumption of Work

After receipt of permission or of an instruction to proceed, the Contractor shall, after notice to the Employer's Representative, and together with the Employer's Representative, examine the Works and the Plant and Materials affected by the suspension. The Contractor shall make good any deterioration or defect in or loss of the Works or Plant or Materials, which has occurred during the suspension.

If the Employer has taken over risk and responsibility for the suspended Works under Sub‑Clause 8.9, risk and responsibility shall revert to the Contractor 14 days after receipt of the permission or instruction to proceed.

9 TESTS ON COMPLETION

9.1
Contractor's Obligations

The Contractor shall carry out the Tests on Completion in accordance with this Clause and Sub‑Clause 7.4, after providing the documents in accordance with Sub‑Clause 5.6 and 5.7. The Contractor shall give, to the Employer's Representative, 21 days' notice of the date after which the Contractor will be ready to carry out the Tests on Completion. Unless otherwise agreed, such Tests shall be carried out within 14 days after this date, on such day or days as the Employer's Representative shall instruct.

In considering the results of the Tests on Completion, the Employer's Representative shall make allowances for the effect of any use of the Works by the Employer on the performance or other characteristics of the Works. As soon as the Works, or a Section, have passed the Tests on Completion, the Contractor shall provide the Employer's Representative and the Employer with a certified report of the results of all such Tests.

9.2
Delayed Tests

If the Tests on Completion are being unduly delayed by the Contractor, the Employer's Representative may by notice require the Contractor to carry out such Tests within 21 days after the receipt of such notice. The Contractor shall carry out such Tests on such day or days within that period as the Contractor may fix and of which he shall give notice to the Employer's Representative.

If the Contractor fails to carry out the Tests on Completion within 21 days, the Employer's Representative may himself proceed with such Tests. All such Tests so carried out by the Employer's Representative shall be at the risk and cost of the Contractor. These Tests on Completion shall then be deemed to have been carried out in the presence of the Contractor and the results of such Tests shall be accepted as accurate.

9.3
Retesting

If the Works, or a Section, fail to pass the Tests on Completion, Sub‑Clause 7.5 shall apply, and the Employer's Representative or the Contractor may require such failed tests, and the Tests on Completion on any related work, to be repeated under the same terms and conditions.

9.4
Failure to Pass Tests on Completion

If the Works, or a Section, fail to pass the Tests on Completion repeated under Sub-Clause 9.3, the Employer's Representative shall be entitled to:

(a) order further repetition of Tests on Completion under Sub‑Clause 9.3;

(b) reject the Works or Section (as the case may be), in which event the Employer shall have the same remedies against the Contractor as are provided under Clause 15; or

(c) issue a Taking‑Over Certificate, if the Employer so requires: the Contract Price shall then be reduced by such amount as may be agreed by the Employer and the Contractor shall then proceed in accordance with his other obligations under the Contract.

10  
EMPLOYER'S TAKING OVER

10.1
Taking‑Over Certificate

Except as stated in Sub‑Clause 9.4, the Works shall be taken over by the Employer when they have been completed in accordance with the Contract (except as described in subparagraph (a) below)

(a) issue the Taking‑Over Certificate to the Contractor, stating the date on which the Works were completed in accordance with the Contract (except for minor outstanding work that does not affect the use of the Works or Section for their intended purpose) including passing the Tests on Completion; or

(b) reject the application, giving his reasons and specifying the work required to be done by the Contractor to enable the Taking‑Over Certificate to be issued: the Contractor shall then complete such work before issuing a further notice under this Sub‑Clause.

11
COMMISSIONING OF THE PLANT

11.1
Employer's Obligations

Tests after Completion shall comprise of Commissioning of the Plant as specified in Section I, The Employer shall provide the necessary electricity, fuel, unless otherwise provided in the contract and the Contractor shall provide labour, materials, chemicals, water to carry out the commissioning of the plant in accordance with the manuals provided by the Contractor under Sub‑Clause 5.7 and such guidance as the Employer may give during the course of such Tests.

The Commissioning of the Plant shall be carried out as soon as is reasonably practicable after the Works, have been taken over by the Employer. Unless otherwise agreed, Commissioning of the Plant shall be carried out within 90 days after this date or days determined by the Employer. 

The results of Commissioning of the Plant As stated earlier the Commisioning shall be considered successful when the treated effluent from the plant shall conform to prescribed standards for 30 continuous days.

12   DEFECTS LIABILITY

12.1 Completion of Outstanding Work and Remedying Defects

In order that the Construction Documents and the Works shall be in the condition required by the Contract (fair wear and tear expected) at, or as soon as practicable after, the expiry of the Contact Period, the Contractor shall

(a) complete any work which is outstanding on the date stated in a Taking‑Over  Certificate, as soon as practicable after such date, and

(b) execute all work of amendment, reconstruction, and remedying defects or damage, as may be instructed by the Employer or the Employer's Representative during the Contract Period.

If any such defect appears or damage occurs, the Employer or the Employer's Representative shall promptly notify the Contractor in writing.

12.2 
Cost of Remedying Defects

All work referred to in Sub‑Clause 12.1 (b) shall be executed by the Contractor at his own cost, if the necessity for such work is due to

(a) the design of the Works,.

(b) plant, Materials or workmanship not being in accordance with the Contract, or

(c) failure by the Contractor to comply with any of his other obligations.

12.3

Failure to Remedy Defects

If the Contractor fails to remedy any defect or damage within a reasonable time, the Employer or the Employer's Representative may fix a date on or by which to remedy the defect or damage, and give the Contractor reasonable notice of such date.

If the Contractor fails to remedy the defect or damage by such date and the necessity for such work is due to a cause stated in Sub‑Clause 12.2(a), (b), or (c), the Employer may (at his sole discretion):

(a) carry out the work himself or by others, in a reasonable manner and at the Contractors risk and   cost, but the Contractor shall have no responsibility for such work: the costs properly incurred by the   Employer in remedying the defect or damage shall be recoverable from. the Contractor by the Employer;

(b)  require the Employer's Representative to determine and certify a reasonable reduction in the Contract Price; or

(c) if the defect or damage is such that the Employer has been deprived of substantially the whole of the benefit of the Works or parts of the Works, terminate the Contract in respect of such parts of the Works as cannot be put to the intended use: the Employer shall then be entitled to recover all sums paid for such parts of the Works together with the cost of dismantling the same, clearing the Site and returning Plant and Materials to the Contractor, and Sub‑Clause 15.1 shall not apply.

12.4

Removal of Defective Work

If the defect or damage is such that it cannot be remedied expeditiously on the Site, the Contractor may, with the consent of the Employer's Representative or the Employer, remove from the Site for the purposes of repair any part of the Works which is defective or damaged. 

12.5

Further Tests

If the remedying of any defect or damage is such that it may affect the performance of the Works, the Employer may require that tests on Completion or Tests after Completion, or both, be repeated to‑ the extent necessary. The requirement shall be made by notice within 28 days after the defect or damage is remedied. Such Tests shall be carried out in accordance with Clause 9 or Clause 11 (as the case may be).
12.6

Right of Access
Until the Performance Certificate has been issued, the Contractor shall have the right of access to all parts of the Works and to records of the working and performance of Works, except as may be inconsistent with any reasonable security restrictions by the organization responsible for operating the Works.

12.7 
Contractor to Search

The Contractor shall, if required by the Employer's Representative, search for the cause of any defect, under the direction of the Employer's Representative. Unless the defect is one for which the Contractor is liable, the Cost of such search, plus reasonable profit, shall be added to the Contract Price..

12.8 
Performance Certificate

The Contract shall not be considered to be completed until the Performance Certificate has been signed by the Employer's Representative and delivered to the Contractor, stating the date on which the Contractor completed his obligations to the Employer's Representative's satisfaction.

The Performance Certificate shall be given by the Employer's Representative within 14 days after the Contractor has provided all the Construction documents and completed and tests and remedied the defects. If any.

Only the Performance Certificate shall be deemed to constitute approval of the Works.

12.9 
Unfulfilled Obligations

After the Performance Certificate has been issued, the Contractor and the Employer shall remain liable for the fulfillment of any obligation which remains unperformed at that time. For the purposes of determining the nature and extent of any such obligation, the Contract shall be deemed to remain in force.

13           CONTRACT PRICE AND PAYMENT

13.1 
The Contract Price

(a) payment for the Works shall be made on a fixed cost basis;

(b) the Contract Price shall not be adjusted for changes in the cost of labour, materials or other matters;

(c) the Contractor shall pay all the duties and taxes in consequence of his obligations under the Contract, and the Contract Price shall not be adjusted for such costs. 

13.2     Advance Payments

The Employer shall not provide any advance for the works.

13.3 
Application for Interim Payment Certificates (Running Billls)

The Contractor shall submit a statement in six copies to the Employer's Representative after the end of each month, in a form approved by Employer's Representative, showing the amounts to which the Contractor considers himself to be entitled together with supporting documents which shall include the detailed report on the progress during the month in accordance with Sub‑Clause 4.15. The statement shall include the following items, as applicable in the sequence listed:

(a) the estimated contract value of the Construction Documents produced and the Works executes: up to the end of the month , excluding items described in sub‑paragraphs (b) to (e) below) ;

(b) any amount to be deducted for retention, calculated by applying the percentage of retention stated in the Section I of the  Tender document., to the total of the above amounts, until the amount so retained by the Employer reaches the limit of Security Deposit-B.

(c) any other additions or deductions which may have become due in accordance with the Contract (including those under Arbitration clause), other than under liquefied damages sub-clause; and

(d) the deduction of the amounts certified in all previous Interim Payment Certificates.

(e) All statutory deductions eg. TDS, Sales Tax and other applicable taxes.

13.4 
Schedule of Payments

(a) Shall be as described in Section I of this Document

13.5
Issue of Interim Payment Certificates

An Interim Payment Certificate shall not be withheld on account of part (only) of the payment applied for being disputed: in such case, a payment certificate shall be issued for the undisputed amount.

The Employer's Representative may in any payment certificate make any correction or modification that should purportedly be made to any previous certificate.

13.6
Payment

(a) the Employer shall pay the amount certified in each Interim Payment Certificate within 30 days from the date of which the Employer's Representative received the Contractor's statement and supporting documents; and

(b) the Employer shall pay the amount certified in the Final Payment Certificate within 90 days from the date of issue of the Certificate.

Payments shall be made into a bank account, nominated by the Contractor, in the payment country named as such in the Contract. If payments are to be made in more than one currency, separate bank accounts may be nominated by the Contractor for each currency, and payments shall be made by the Employer accordingly.
13.7 Application for Final Payment Certificate 

After the satisfactory completion of 36 months O&M period, the Contractor shall submit to the Employer's Representative six copies of a draft final statement with supporting documents showing in detail, in a form approved by the Employer's Representative:

13.8 Payment of intermediate certificate to be regarded as advance

No Payment shall be made for works estimated to cost less then rupees ten thousand, till after the whole of works shall have been completed and a certificate of completion given. But in the case of works estimated to cost more than rupees ten thousand the contractor shall on submitting the bill thereof be entitled to receive a monthly payment proportionate to the part thereof then approved and passed by the Employer as per the provisions of para 1.8 of Section –I.

The final bill shall be submitted by the contractor within one month of the date fixed for completion of the work otherwise the Employers Representative’s certificate of the measurements and of the total amount payable for the work accordingly shall be final and binding on all parties.
13.9
Cessation of Employer's Liability

The Employer shall not be liable to the Contractor for any matter or thing arising out of (or in connection with) the Contract or execution of the Works, unless the Contractor shall have included a claim for it in his Final Statement and (expect for matters or things arising after the issue of the Taking‑Over Certificate for the Works) in the statement at completion.
14
VARIATIONS

14.1
Right to Vary

Variations may be initiated by the Employer's Representative at any time during the Contract Period, either by instruction or by a request to the Contractor to submit a proposal..

The Contractor shall not make any alteration and/or modification of the Works, unless and until the Employer's Representative instructs or approves a Variation. If the Construction Documents or Works are not in accordance with the Contract, the rectification shall not constitute a Variation.

14.2
Value Engineering

The Contractor may, at any time, submit to the Employer's Representative a written proposal which in the Contractor's opinion will reduce the cost of constructing, maintaining or operating the Works, or improve the efficiency or value to the Employer of the completed Works, or otherwise be of benefit to the Employer. Any such proposal shall be prepared at the cost of the Contractor and shall include the items listed in Sub‑Clause 14.3.

14.3 Variation Procedure

If the Employers Representative requests a proposal, prior to instructing a Variation, the Contractor shall submit as soon as practicable:

(a) a description of the proposed design and/or work to be performed and a program for its execution,

(b) the Contractor's proposal for any necessary modifications to the programme according to Sub‑Clause 4.14, and

(c) the Contractor's proposal for adjustment to the Contract Price, Time for Completion and/or modifications to the Contract.

The Employer's Representative shall, as soon as practicable after receipt of such proposals, respond with approval, rejection or comments.

If the Employer's Representative instructs or approves a Variation, he shall proceed in accordance with Sub‑Clause 3.3 to agree or determine adjustments to the Contract Price, Time for Completion and Schedule of Payments. Adjustment of the Contract Price shall include reasonable profit, and shall take account of the Contractor's submissions under Sub‑Clause 14.2 if applicable.

14.4 Provisional Sums

Each Provisional Sum, if provided shall only be used, in whole or in part in accordance with the Employer's Representative's instructions. The total sum paid to the Contractor shall include only such amounts for the work, supplies or services to which such Provisional Sums relate as the Employer's Representative shall have instructed. For each Provisional Sum, the Employer's Representative may order:

(a) work to be executed (including Plant, Materials or services to be supplied) by the Contractor and valued under Sub‑Clause 14.3.

(b) plant, materials or services to be purchased by the Contractor, for which payment will be made as follows:

i. the actual price paid (or due to be paid) by the Contractor, and

ii. a percentage of the actual price paid (or due to be paid), as stated in the Appendix to Tender, to cover all other Costs, charges and profit,

The Contractor shall, when required by the Employer's Representative, produce quotations, invoices, vouchers and accounts or receipts in substantiation.

15 
DEFAULT OF CONTRACTOR

15.1 
Notice to Correct

If the Contractor fails to carry out any of his obligations, or if the Contractor is not executing the Works in accordance with the Contract, the Employer's Representative may give notice to the Contractor requiring him to make good such failure and remedy the same within a specified reasonable time.

15.2
Termination

If the Contractor:

(a) fails to comply with a notice under Sub‑Clause 15.1,

(b) abandons or repudiates the Contract,

(c) without reasonable excuse fails:

i. to commence the Works in accordance with Sub‑Clause 8.1,

ii. to proceed with the Works in accordance with Clause 8, or

iii. to demonstrate that sufficient design capability is employed in the design of the Works to achieve the required quality and/or completion within the Time for completion,

(d) becomes bankrupt or insolvent, goes into liquidation, has a receiving or administration order made against him, compounds with his creditors, or carries on business under a receiver, Trustee or manager for the benefit of his creditors, or if any act is done or event occurs which (under any applicable law) has a similar effect to any of these acts or events,

(e) fails to comply with a notice issued under Sub‑Clause 7.5 within 30 days after having received it, or

(f) assigns the Contract or subcontracts the Works without the required consent,

(g) in the judgment of the Employer has engaged in corrupt and fraudulent practices in competing or in executing the contract,

then the Employer may, after having given 14 days' notice to the Contractor, terminate the Contractor's employment under the Contract and, expel him from the Site. The Contractor shall then deliver all Construction Documents, and other design documents made by or for him, to the Employer's Representative. The Contractor shall not be released from any of his obligations or liabilities under the Contract. The rights and authorities conferred on the Employer and the Employer's Representative by the Contract shall not be affected.

The Employer may upon such termination complete the Works himself and/or by any other contractor. The Employer or such other contractor may use for such completion so much of the Construction documents, other design documents made by or on behalf of the Contractor, Contractor's Equipment, Temporary Works, Plant and Materials as he or they may think proper. Upon completion of the Works, or at such earlier date as the Employer's Representative thinks appropriate, the Employer's Representative shall give notice that the Contractor's Equipment and Temporary Works will be released to the Contractor at or near the Site. The Contractor shall remove or arrange remove! of the same from such place without delay and at his cost.

15.3    Valuation at Date of Termination

The Employer's Representative shall, as soon as possible after termination under Sub‑Clause 15.2, determine and advise the Contractor of the value of the Construction Documents, Plant, Materials, Contractors Equipment and Works and all sums then due to the Contractor as at the date of termination.

15.4    Payment after Termination

After termination under Sub‑Clause 15.2, the Employer shall not be liable to make any further payments to the Contractor until the cost of design, execution, completion and remedying of any defects, damages for delay in completion (if any), and all other costs incurred by the Employer, have been established.

The Employer shall be entitled to recover from the Contractor the extra costs, if any, of completing the Works after allowing for any sum due to the Contractor under Sub-Clause 15.3. If there are no such extra costs, the Employer shall pay any balance to the Contractor.

15.5    Bribes

If the Contractor, or any of his Subcontractors, agents or servants gives or offers to give to any person any bribe, gift, gratuity or commission as an inducement or reward:

(a) for doing or forbearing to do any action in relation to the Contract or any other contract with the Employer, or

(b) for showing or forbearing to show favour or disfavour to any person in relation to the Contract or to any other contract with the Employer,

then the Employer may, after having given 14 day's notice to the Contractor, terminate the Contractor's employment under the Contract and expel him from the Site, and the provisions of this Clause shall apply as if such termination and expulsion had been made under Sub‑Clause 15.2.

16
DEFAULT OF EMPLOYER

16.1
Contractor's Entitlement to Suspend Work

If the Employer fails to pay the Contractor the amount due under any certificate of the Employer's Representative, and fails to explain why the Contractor is not entitled to such amount, within 21 days after the expiry of the time stated in Sub‑Clause 13.6 within which payment is to be made, except for any deduction that the Employer is entitled to make under the Contract, the Contractor may suspend work or reduce the rate of work after giving not less than 7 days' prior notice to the Employer (with a copy to the Employer's Representative). 

16.2
Termination

If the Employer:

(a) fails to pay the Contractor the amount due under any certificate of the Employer's 
Representative within 42 days after the expiry of the time stated in Sub‑Clause 
13.6 within which payment is to be made (except for any deduction that the Employer is entitled to make under the Contract),


(b) becomes bankrupt or insolvent, goes into liquidation. has a receiving or administration order made against him, compounds with his creditors, or carries on business under a receiver, trustee or manager for the benefit of his creditors, or if any act is done or event occurs which (under any applicable law) has a similar  effect to any of these acts or events,


(c) consistently fails to meet the Employer's obligations under the Contract or

(d) assigns the Contract without the Contractor's consent, or

 (e)   if a prolonged suspension affects the whole of the Works as described in Sub-Clause 8.10,

then the Contractor may terminate his employment under the Contract by giving notice to the Employer, with a copy to the Employer's Representative. Such notice shall take effect 14 days after giving of the notice.

16.3

Cessation of Work and Removal of Contractor's Equipment

 After termination under Sub‑Clause 2.4 or Sub‑Clause 16.2, the Contractor shall:

(a) cease all further work, except .or such work as may be necessary and instructed by the Employer's Representative for the purpose of making safe or protecting those parts of the Works already executed, and any work required to leave the Site in a clean and safe condition,

(b) hand over all Construction Documents, Plant and materials for which the Contractor has received payment,

(c) hand over those other parts of the Works executed by the Contractor up to the date of termination, and

(d) remove all Contractor's Equipment which is on the Site and repatriate all his staff and labour from the Site.

Any such termination shall be without prejudice to any other right of the Contractor under the Contract.

16.4

Payment on Termination

After termination under Sub‑Clause 16.2, the Employer shall return the performance security, and shall pay the Contractor an amount calculated and certified in accordance with Sub‑Clause 19.6 plus the amount of any loss or damage, including loss of profit, which the Contractor may have suffered in consequence of termination.

17
RISK AND RESPONSIBILITIES

17.1
Indemnity

The Contractor shall indemnify and hold harmless the Employer, the Employer's Representative, their contractors, agents and employees from and again all claims, damages, losses and expenses arising out of or resulting from the Works, including professional services provided by the Contractor.

These indemnification obligations shall be limited to claims, damages, losses and expenses which are attributable to bodily injury, sickness, disease or death, or to injury to or destruction of physical property (other than the Works), including consequential loss of use. Such obligations shall also be limited to the extent that such claims, damages, losses or expenses are caused in whole or in part by a breach of a duty of care, imposed by law on the Contractor or anyone directly or indirectly employed by the Contractor.

17.2 Contractor's Care of the Works

The Contractor shall take full responsibility for the care of the Works from the Commencement Date until the date of issue of the Taking‑Over Certificate, when responsibility shall pass to the Employer. If the Employer's Representative issues a Taking-Over Certificate for any Section or part of the Works, the Contractor shall cease to be responsible for the care of that Section or part from the date of issue of such Taking‑Over Certificate, when responsibility shall pass to the Employer.

The Contractor shall take responsibility for the care of any outstanding work which is required to be completed prior to the expiry of the Contract Period, until the Employer's Representative confirms in writing that such outstanding work has been completed.

If any loss or damage happens to the Works, arising from any cause other than the Employer's risks listed in Sub‑Clause 17.3 during the period for which the Contractor is responsible  the Contractor shall rectify such loss or damage, at his cost, so that the Works conform to the Contract. The Contractor shall also be liable for any loss or damage to the Works caused by any operations carried out by the Contractor after the date of issue of the Taking‑Over Certificate.

17.3 Employer's Risks

The Employer's risks are:

(a) war, hostilities (whether war be declared or not), invasion, act of foreign enemies,

(b) rebellion, revolution, insurrection, or military or usurped power, or civil war,

(c) ionising radiation, or contamination by radio‑activity from any nuclear fuel, or from any nuclear waste from the combustion of nuclear fuel, radio‑active toxic explosive, or other hazardous properties of any explosive nuclear assembly or nuclear component of such assembly,

(d) pressure waves caused by aircraft or other aerial devices traveling at sonic or supersonic speeds,

(e) riot, commotion or disorder, unless solely restricted to employees of the Contractor or of his Subcontractors and arising from the conduct of the Works,

(f) loss or damage due to the use or occupation by the Employer of any Section or part of the Works, except as may be provided for in the Contract, and

(g) any operation of the forces of nature against which an experienced contractor could not reasonably have been expected to take precautions.

17.4

Consequences of Employer's Risks

The Contractor shall give notice, to the Employer's representative, of an Employer's risk upon it being foreseen by, or becoming known to, the Contractor. If an Employer's risk results in loss or damage, the Contractor shall rectify such loss or damage to the extent required by the Employer's Representative. If the Contractor suffers delay and/or incurs Cost as a result of an Employer's risk, the Contractor shall give further notice to the Employer's Representative. After receipt of such further notice the Employer's Representative shall proceed in accordance with Sub‑Clause 3.3 to agree or determine:

(a) any extension of time to which the Contractor is entitled under Sub‑Clause 8.3, and

(b) the amount of such Cost, which shall be added to the Contract Price, and shall notify the Contractor accordingly.

17.5

Contractor's Risks

The Contractor's risks are all risks other than the Employer's risks listed in Sub-Clause 17.3.

17.6

Limitation of Liability

The Contractor shall in no event be liable to the Employer, by way of indemnity or by reason of any breach of the Contact or in tort or otherwise, for loss of use of any part (or all) of the Works or for loss of production, loss of profit or loss of any contract or for any indirect special or consequential loss or damage which may be suffered by the Employer in connection with the Contract. The total liability of the Contractor to the Employer under the Contract shall not exceed the Contract Price. Except that this Sub‑Clause shall not limit the liability of the Contractor:

(a) under Sub‑Clauses 4.19, 4.20, 5.9, 8.6 and 11.4,

(b) under any other provisions of the Contract which expressly impose a greater liability,

(c) in cases of fraud, willful misconduct or illegal or unlawful acts, or

(d) in cases of acts or omissions of the Contractor which are contrary to the most elementary rules of diligence which a conscientious contractor would have followed in similar circumstances.

18
INSURANCE

18.1  Insurance for Works and Contractor's Equipment

The Contractor shall insure the Construction Documents, Plants, Materials and Works in the joint names of the Employer, the Contractor and Subcontractors, against all loss or damage. This insurance shall cover loss or damage from any cause other than the Employer's risks listed in Sub‑Clause 17.3 sub‑paragraphs (a), (b), (c) and (d) in so far as such insurance is readily obtainable. Such insurance shall be for a limit of not less than the full replacement cost (including profit) and shall also cover the costs of demolition and removal of debris. Such insurance shall be in such a manner that the Employer and the Contractor are covered from the date by which the evidence is to be submitted under Sub‑Clause 18.4(a), until the date of issue of the Taking‑Over Certificate for the Works. The Contractor shall extend such insurance to provide cover until the date of issue of the Performance Certificate, for loss or damage for which the Contractor is liable arising from a cause occurring prior to the issue of the Taking‑Over Certificate, and for the loss or damage occasioned by the Contractor or Subcontractors in the course of any other operations (including those under Clauses 11 and 12).

18.2   Insurance against Injury to Persons and Damage to Property

The Contractor shall insure against liability to third parties, in the joint names of the Employer, the Contractor and Subcontractors, for any loss, damage, death or bodily injury which may occur to any physical property (except things insured under Sub-Clause 18.1) or to any person (except' persons insured under Sub‑Clause 18.3), which may arise out of the performance of the Contract and occurring before the issue of the Performance Certificate. Such insurance shall be for a limit of not less than the amount specified in the Appendix to Tender.

18.3 
Insurance for Workers

The Contractor shall effect and maintain insurance against losses and claims arising from the death or injury to any person employed by the Contractor or any Subcontractor, in such a manner that the Employer and the Employer's Representative are indemnified under the policy of insurance. For a Subcontractor's employees, such insurance may be effected by the Subcontractor, but the Contractor shall be responsible for compliance with this Clause.

18.4
General Requirements for Insurances

Each insurance policy shall be consistent with the general terms agreed in writing prior to the Effective Date, and such agreement shall take precedence over the provisions of this Clause.

The Contractor shall, within the respective periods stated in the Tender (calculated from the. Commencement Date), submit to the Employer:

(a) evidence that the insurances described in this Clause have been effected, and

(b) copies of the policies for the insurances described in Sub‑Clauses 18.1 and 18.2.

When each premium has been paid, the Contractor shall submit copy receipts to the Employer. The Contractor shall also, when providing such evidence, policies and receipts to the Employer, notify the Employer's Representative of so doing.

The Contractor shall effect all insurances for which he is responsible with insurers and in terms approved by the Employer. Each policy insuring against loss or damage shall provide for payments to be made in the currencies required to rectify such loss or damage. Payments received from the insurers shall be used for the rectification of such loss or damage.

The Contractor (and, if appropriate, the Employer) shall comply with the conditions stipulated in each of the insurance policies. The Contractor shall make no material alteration to the term of any insurance without the prior approval of the Employer. If an insurer makes (or purports to make) any such alteration, the Contractor shall notify the Employer immediately.

If the Contractor fails to effect and keep in force any of the insurances required under the Contract, or fails to provide satisfactory evidence, policies and receipts in accordance with this Sub‑Clause, the Employer may, without prejudice to any other right or remedy, effect insurance for the coverage relevant to such default, and pay the premiums due. Such payments shall be recoverable from the Contractor by the Employer, and may be deducted by the Employer from any monies due, or to become due, to the Contractor.

Nothing in this Clause limits the obligations, liabilities or responsibilities of the Contractor or the Employer, under the other terms of the Contract or otherwise. Any amounts not insured or not recovered from the insurers shall be borne by the Contractor and/or the Employer accordingly.

19 
FORCE MAJEURE 
19.1 
Definition of Force Majeure

In this Clause, "force majeure" means an event beyond the control of the Employer

and the Contractor, which makes it impossible or illegal for a party to perform,

including but not limited to:

(a) act of God;

(b) war, hostilities (whether war be declared or not), invasion, act of foreign enemies, mobilization, requisition, or embargo;

(c) rebellion, revolution, insurrection, or military or usurped power, or civil war;

(d) contamination by radio‑activity from any nuclear fuel, or from any nuclear waste from the combustion of nuclear fuel, radio‑active toxic explosive, or other hazardous properties of any explosive nuclear assembly or nuclear component of such assembly;

(e)  riot, commotion or disorder, unless restricted to employees of the Contractor or of his Subcontractors.

19.2 
Effect of Force Majeure Event

Neither the Employer nor the Contractor shall be considered in default or contractual breach to the extent that performance of obligations is prevented by force majeure event which arises after the Effective Date.

19.3 
Contractor's Responsibility

Upon occurrence of an event considered by the Contractor to constitute force majeure and which may affect performance of his obligations, he shall promptly notify the Employer's Representative, and shall endeavor to continue to perform hi obligations as for as reasonably practicable. The Contractor shall also notify the Employer's Representative of any proposals, including any reasonable alternative means for performance, but shall not effect such proposals without the consent of the Employer' Representative.
19.4 
Employer's Responsibility
Upon occurrence of an event considered by the Employer to constitute force majeur and which may affect performance of his obligations, he shall promptly notify the Contractor and the Employer's Representative, and shall endeavor to continue to perform his obligations as far as reasonably practicable. The Employer shall also notify the Employer's Representative and the Contractor of any proposals, with the of completing the Works and mitigating any increased costs to the Employer and the Contractor.

19.5
Payment to Contractor

If, in consequence of force majeure, the Works shall suffer loss or damage, the Contractor shall be entitled to have included, in an Interim ‑Payment Certificate, the Cost of work executed in accordance with the Contract, prior to the event of force majeure. If the Contractor incurs additional Cost in complying with Sub‑Clause 19.3, such Cost shall be determined by the Employer’s Representative in accordance with the provisions of Sub‑Clause 3.3 and shall be added to the Contract Price.

19.6
Optional Termination, Payment and Release

Irrespective of any extension to time, if a force majeure event occurs and its effect continues for a period of 182 days, either the Employer or the Contractor may give to the other a notice of termination, which shall take effect 28 days after the giving of the notice. If, at the end of the 28 day period, the effect of the force majeure continues, the Contract shall terminate. If the Contract is terminated under this Sub-Clause, Sub‑Clause 2.4 or Sub‑Clause 16.2, the Employer's Representative shall determine the value of the work done and:

(a) the amounts  payable for any work carried out for which a price is stated in the  Contract;

(b) the cost of Plant and Materials ordered for the Works which have been delivered to the Contractor, or of which the Contractor is liable to accept delivery: such Plant and Materials shall become the property of (and be at the risk of) the Employer when paid for by the Employer, and the Contractor shall place the same at the Employer's disposal;

(c) any other Cost or liability which in the circumstances was reasonably incurred by the Contractor in the expectation of completing the Works;

(d) the reasonable Cost of removal of Temporary Works and Contractor's Equipment from the Site and the return of such items to the Contractor's works 

(e) the reasonable Cost of repatriation of the Contractor's staff and labor employed wholly in connection with the Works at the date of such termination;  and issue an Interim Payment Certificate in accordance with Clause 13.5

19.7
Release from Performance under the Law

If under the law of the Contract the Employer and the Contractor are released from further performance, the sum payable by the Employer to the Contractor shall be the same as would have been payable under Sub‑Clause 19.6 if the Contract had been terminated under that Sub‑Clause.

20
CLAIMS, DISPUTES AND ARBITRATION
20.1
Procedure for Claims

If the Contractor intends to claim any additional payment under any Clause of these Conditions or otherwise, the Contractor shall give notice to the Employer's Representative as soon as possible and in any event within 28 days of the start of the event giving rise to the claim.

The Contractor shall keep such contemporary records as may be necessary to substantiate any claim, either on the Site or at another location acceptable to the Employer's Representative. Without admitting the Employer's liability, the Employer's Representative shall, on receipt of such notice, inspect such records and may instruct the Contractor to keep further contemporary records, The Contractor shall permit the Employer's Representative to inspect all such records, and shall (if instructed) submit copies to the Employer's Representative.

Within 28 days of such notice, or such other time as may be agreed by the Employer's Representative, the Contractor shall send to the Employer's Representative an account, giving detailed particulars of the amount and basis of the claim. Where the event giving rise to the claim has a continuing effect, such account shall be considered as interim. The Contractor shall then, at such intervals as the Employer's Representative may reasonably require, send further interim accounts giving the accumulated amount of the claim and any further particulars. Where interim accounts are sent to the Employer's Representative. the Contractor shall send a final account within 28 days of the end of the effects resulting from the event

If the Contractor fails to comply with this Sub‑Clause, he shall not be entitled to additional payment.

20.2 Payment of Claims

The Contractor shall be entitled to have included in any Interim Payment Certificate such amount for any claim as the Employer's Representative considers due. If the particulars supplied are insufficient to substantiate the whole of the claim, the Contractor shall be entitled to payment for such part of the claim as has been substantiated.

20.3 Dispute Adjudication Board

Unless the member or members of the Dispute Adjudication Board have been previously mutually agreed upon by the parties and named in the Contract, the parties shall, within 28 days of the Effective Date, jointly ensure the appointment of a Dispute Adjudication Board. Such Dispute Adjudication Board shall comprise suitable qualified persons as members, the number of members being either one or three, as stated in the Appendix to Tender. If the Dispute Adjudication Board is to comprise three members, each party shall nominate one member for the approval of the other party, and the parties shall mutually agree upon and appoint the third member (who shall act as chairman).

The terms of appointment of the Dispute Adjudication Board shah:

(a) incorporate the model terms published by the Federation Internationale des Ingenieurs ‑ Conseils (FDIC),

(b) require each member of the Dispute Adjudication Board to be, and to remain throughout the appointment, independent of the parties,

(c) require the Dispute Adjudication Board to act impartially and in accordance with the Contract, and

(d) include undertakings by the parties (to each other and to the Dispute Adjudication Board) that the members of the Dispute Adjudication Board shall in no circumstances be liable for breach of duty or of contract arising out of their appointment; the parties shall indemnify the members against such claims.

The terms of the remuneration of the Dispute Adjudication Board, including the remuneration of each member and of any specialist from whom the Dispute Adjudication Board may require to seek advice, shall be mutually agreed upon by the Employer, the Contractor and each member of the Dispute Adjudication Board when agreeing such terms of appointment. In the event of disagreement, the remuneration of each member shall include reimbursement for reasonable expenses, a daily fee in accordance with the daily fee established from time to time for arbitrators under the administrative and financial regulations of the International Center for Settlement of Investment Disputes, and a retainer fee per calendar month equivalent to three times such daily fee.

The Employer and the Contractor shall each pay one‑half of the Dispute Adjudication Board's remuneration in accordance with its terms of remuneration. If, at anytime, either party shall fail to pay its due proportion of such remuneration, the other party shall be entitled to make payment on his behalf and recover it from the party in default.

If, at any time, the parties so agree, they may appoint a suitably qualified person to replace (or to be available to replace) any or all members of the Dispute Adjudication Board. The appointment will come into effect if a member of the Dispute Adjudication Board declines to act or is unable to act as a result of death, disability, resignation or termination of appointment. If a member so declines or is unable to act, and no such replacement is available to act, the member shall be replaced in the same manner as such member was to have been nominated.

If any of the following conditions apply, namely:

(a) the parties fail to agree upon the appointment of the sole member of a one-person Dispute Adjudication Board within 28 days of the Effective Date,

(b) either party fails to nominate an acceptable member, for ;he Dispute Adjudication Board of three members, within 28 days of the Effective Date,

(c) the parties fail to agree upon the appointment of the third member(to act as chairman) within 28 days of the date of the Effective Date, or

(d) the Parties fail to agree upon the appointment of a replacement member of the Dispute Adjudication Board within 28 days of the date on which a member of the Dispute Adjudication Board declines to act or is unable to act as a result of death, disability, resignation or termination of appointment, then the person or administration named in the Appendix to the Tender shall, after due consultation with the parties, nominate such member of the Dispute Adjudication Board, and such nomination shall be final and conclusive.

20.4   Procedure for Obtaining Dispute Adjudication Board's Decision

If a dispute arises between the Employer and the Contractor in connection with, or arising out of, the Contract or the execution off the Works, including any dispute as to any opinion, instruction, determination, certification or valuation of the Employer's Representative, the dispute shall initially be referred in writing to the Dispute Adjudication Board for its decision, with a copy to the other party. Such reference shall state that it is made under this Sub‑Clause. The parties shall promptly make available to the Dispute Adjudication Board all such information, access to the Site, and appropriate facilities, as the Dispute Adjudication Board may require for the purposes of rendering its decision. No later than the fifty‑sixth day after the day on which it received such reference, the Dispute Adjudication Board, acting as a panel of experts) and not as arbitrator(s), shall give notice of its decision to the parties. Such notice shall include reasons and shall state that it is given under this Sub-Clause.

Unless the Contract has already been repudiated or terminated, the Contractor shall, in every case, continue to proceed with the Works with all due diligence, and the Contractor and the Employer shall give effect forthwith to every decision of the Dispute Adjudication Board, unless and until the same shall be revised, as hereinafter provided, in an amicable settlement or an arbitral award.

If either party is dissatisfied with the Dispute Adjudication Board's decision, then either party on or before the twenty eighth day after the day on which it received notice of such decisions, may notify the other party of its dissatisfaction. If the Dispute Adjudication Board fails to give notice of its decision on or before the fifty-sixth day after the day on which it received the reference, then either party, on or before the twenty‑eighth day after the day on which the said period of fifty‑six days has expired, may notify the other party of its dissatisfaction. In either event, such notice of dissatisfaction shall state that it is given under this Sub‑Clause, such notice shall set out the matters in dispute and the reason() for dissatisfaction and, subject to Sub‑Clauses 20.7 and 20.8, no arbitration in respect of such dispute may be commenced unless such notice is given.

If the Dispute Adjudication Board has given notice of its decisions as to a matter in dispute to the Employer and the Contractor and no notice of dissatisfaction has been given by either party on or before the twenty‑eighth day after the day on which the parties received the Dispute Adjudication Board's decision, then the Dispute Adjudication Board's decision shall become final and binding upon the Employer and the Contractor.

20.5 Amicable Settlement

Where notice of dissatisfaction has been given under Sub‑Clause 20.4, the parties shall attempt to settle such dispute amicably before the commencement of arbitration. Provided that unless the parties agree otherwise, arbitration may be commenced on or after the fifty‑sixth day after the day on which notice of dissatisfaction was given, even if no attempt at amicable‑settlement has been made.

20.6 Arbitration

Any dispute in respect of which:

(a) the decision, if any, of the Dispute Adjudication Board has not become final and binding pursuant to Sub‑Clause 20.4, and

(b) amicable settlement has not been reached,

shall be finally decided by international arbitration. The arbitration rules under which the arbitration is conducted, the institution to nominate the arbitrator(s) or to administer the arbitration rules (unless named therein), the number of arbitrators, and the language and place of such arbitration c"!! be ?s set tit in the Appendix to Tender. The arbitrator(s) shall have full power to open up, review and revise any decision of the Dispute Adjudication Board.

Neither party shall be limited, in the proceedings before such arbitrator(s), to the evidence or arguments previously put before the Dispute Adjudication Board to obtain its decision.

Arbitration may be commenced prior to or after completion of the Works. The obligations of the parties and the Dispute Adjudication Board shall not be altered by reason of the arbitration being conducted during the progress of the Works.

20.7   Failure to Comply with Dispute Adjudication Board's Decision

Where neither party has given notice of dissatisfaction within the period stated in Sub‑Clause 20.4 and the Dispute Adjudication Board's related decision, if any, has become final and binding, either party may, if the other party fails to comply with such decision, and without prejudice to any other rights it may have, refer the failure itself to arbitration under Sub‑Clause 20.6. The provisions of Sub‑Clauses 20.4 and 20.5 shall not apply to any such reference.

20.8 
Expiry of Dispute Adjudication Board's Appointment

When the appointment of the Dispute Adjudication Board and of any replacement has expired, any such dispute referred to in Sub‑Clause 20.4 shall be finally settled by arbitration pursuant to Sub Clause 20.6. 1 he provisions of Sub‑Clauses 20.4 and 20.5 shall not apply to any such reference.
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SECTION -3

EMPLOYERS REQUIREMENTS

3.0
PREAMBLE

Pali is well known for its textiles for over three decades. Textile processing is mostly carried out by small scale processing houses. The industrialists have been quite conscious about the pollution caused by processing houses and it has been their constant endeavour to control the pollution and protect the environment. The first step in this direction has been setting up of a common effluent treatment plant, CETP unit-1 (capacity 1 MGD (4.5 MLD) by RIICO at Mandia Road Industrial Area in 1983.

With passage of time the number of industries increased, and this necessitated installation of additional CETPs to take care of additional quantity of effluent. For effective management of environmental problems, the industrialists of Pali Marwar formed a Trust “Pali Water Pollution Control, Treatment and Research Foundation” (PWPCTR Foundation), which engaged the renowned Institute NEERI to prepare feasibility report and later NEERI was given contract to construct and commission two CETPs: I) CETP Unit II of 8.4 MLD (1.5 MGD) at Mandia Road and ii) CETP Unit III of 9.08 MLD (2.0 MGD) capacity at Punayta road between 1997 and 1999.

Table - 3.1   Existing CETPs capacities and expected quantity of effluent

    Being treated 

	Treatment Plant 

and location
	Year of construction
	Designed capacity

m3/day

	CETP Unit – 1

Mandia Road
	     1983
	   5,200

	CETP Unit – 2

Mandia Road
	     1997
	   8,400

	CETP Unit – 3

Punayta Road
	     1999
	  9,080

	 Total
	
	  22,680


This took care of industries located in organised industrial estates and those, which could be connected to CETPs through existing drainage system.  All these measures were however inadequate in controlling the pollution of the river as there were many scattered processing units located in Bajrangwadi, Sumerpur road and other parts of the town. These units carrying out washing/ bleaching/mercerizing/dyeing & printing processes can not be connected to existing CETPs and the untreated effluent flows in to the river. Legal actions and the government initiative have resulted in RIICO proposing to establish new industrial area with the aim to relocate these units in this area and to provide a CETP to treat the effluent generated by these units. The present NIT is for this proposed CETP.

3.1 LOCATION: 

The proposed CETP shall be located at Punayta, close to bypass road. The proposed location is shown in the figure 1 (Section 6), which also indicates the location of the Industrial area to which this CETP shall cater to. The area of the proposed site is 9.14 ha.  The treated effluent shall have to be disposed in Bandi river, which is also shown in this figure.

3.2 WASTEWATER CHARACTERISTICS: 

Flow- The industrial area is yet to come up, therefore actual characteristics are not available, however based on previous experience we expect flow of effluent to be 12 MLD. 

Quality- The expected effluent characteristics on which the treatment plant is to be designed shall be as follows

Wastewater characteristics based on which the proposed CETP is to be 

      designed 

	Parameter


	Concentration

	pH
	5.5 – 11.8

	TSS        mg/l
	1000 -2000

	BOD      mg/l
	700 – 800

	COD      mg/l
	2200 -3000

	Oil & Grease mg/l
	 ~ 200


3.3 TREATED WASTEWATER CHARACTERISTICS:
The bidder has to ensure that the treated effluent from the proposed treatment plant should meet the prescribed effluent standards as given in Table  3.2.


Table 3.2   Standards for disposal of treated effluent from CETPs 

	Parameter
	Into inland surface waters

	pH
	    5.5 – 9.0 

	BOD5 200 C 
	         30

	Oil & Grease
	         10

	Temperature
	Shall not exceed 400C in any section of the stream within 15 m down stream from the effluent outlet

	Suspended solids
	100

	Dissolved solids

(inorganic)
	2100

	Total residual chlorine
	1.0

	Ammonia nitrogen (as N)
	50

	Mercury (as Hg)
	0.01

	Lead (as Pb)
	0.1

	Cadmium (as Cd)
	1.0

	Total Chromium (as Cr)
	2.0

	Copper (as Cu)
	3.0

	Zinc (as Zn) 
	5.0

	Selenium (as Se)
	0.05

	Nickel (as Ni)
	3.0

	Boron (as B)
	2.0

	Percent  Sodium
	--

	Cyanide (as CN)
	0.2

	Chloride (as Cl)
	1000

	Fluoride (as F)
	2.0

	Sulphate (as SO4)
	1000

	Sulphide (as S)
	2.8

	Pesticides 
	Absent

	Phenolic compounds (as C6H5 OH)
	1.0

	Total Kjeldahl nitrogen (as N)
	100

	COD
	250

	Arsenic (as As)
	0.2


Concentrations are in mg/l except pH and temperature.

All efforts should be made to remove color and unpleasant odour as far as possible.

* Source: The Gazette of India: Extraordinary – Part II Sec. 3 (i) pp 11, dated 27th Feb. 1991

3.4 PROPOSED TREATMENT for 12 MLD CETP

I. Based on Existing Scheme of Treatment

The existing units are working fairly satisfactorily and the staff is well conversant with the process and the equipments. It is therefore desired that the bidders should submit their offer based on this technology. It is therefore advised that bidders should visit the plant and get first hand information on the process, O&M, Structures, Equipments & standbys etc. 

The scheme of treatment in the existing CETPs is given in figure 6.2 and the salient features of the same are as follows: 
i. Influent passes through a mechanically cleaned screen before entering the sump

ii. The wastewater received in the sump is pumped to oil removing device-Tilted Plate Separators (TPS)

iii. TPS is followed by Equalization tank of about 12 hours storage capacity and is provided with a mixing device. An electromagnetic device is attached to rising main for measurement of flow

iv. The equalized wastewater is pumped at constant rate to flash mixer where chemicals lime, ferrous sulphate and polyelectrolyte is added

v. This is followed by clariflocculator where the flocs get settled and removed as sludge.

vi. Acid dosing system consisting of storing and feeding acid Hydrochloric or Sulphuric before equalization tank/Flashmixer is provided to neutralize the wastewater  as and when necessary.

vii. Clarified water flows under gravity to Aeration tank (working as extended aeration), where return sludge is added to it before it enters the Tank. Nutrient dosing system is provided in Aeration Tank. Aeration tanks are provided with low speed, fixed type aerators.

viii. Mixed liquor from Aeration Tank flows to Secondary clarifier, from where the clarified effluent is discharged in to river and settled sludge is recycled in to aeration tank

ix. Sludge from Clariflocculator and excess sludge from Secondary clarifier is taken to a sludge holding tank, which is provided with air jet mixing system.

Mixed sludge is periodically fed to decanter type Centrifuges, with provision to add poly electrolyte.

Dewatered sludge is stored in a shed while the supernatant flows to raw wastewater sump.

As mentioned earlier, the proposed line of treatment shall be broadly the same as that of existing units. However based on operating experience we propose that following modifications be included in the offer:

i. The screens before sumps should be  mechanically operated but should be  effective in removing fibrous matter.

ii. Equalization tank shall have storage capacity of 16 hours detention. As the quantity of settleable solids is large, proper grit chambers may be provided, alternatively the EQ tank may be provided with scrapper and sludge collection system to alleviate this problem.

iii. For neutralization of effluent separate system of storage and feeding of Hydrochloric and Sulphuric acids be provided. Further the feeding pumps shall be submersible type and separate mixing arrangement be provided before EQ tank and flash mixers. Adequate safety measures and IS codes for storage and handling of acids should be followed.

iv. All parts in contact with the wastewater up to the stage of clariflocculator shall be made of Stainless steel or shall be provided with epoxy coating.

v. It has been noticed that bore size of interconnecting pipelines gets reduced due to coatings, it is therefore proposed that all such  pipelines be of one size higher than the design requirements. As these pipelines may need periodic cleaning, it is proposed that only CI/DI or HDPE pipes only be used. 

vi. Only conventional clarifiers be included in the design. Tube settlers shall not be acceptable

vii. All structures for pump housed and chemical storage/dosing arrangement shall  RCC/brick structures with RCC roofing .

viii. The number of pumps in raw wastewater sump shall be minimum three numbers with each pump capable of pumping 500 cum/hour. The pumps shall be horizontal positive suction type and shall be placed in dry wells. The operation of pumps shall be suitably controlled by automatically operating level switches. Equalized effluent transfer pump capable to pump 550 cum/hr with standby facility should be provided.

ix. There shall be electronic flow measuring device at outlet also

x. It should be possible to handle primary and secondary sludge separately before dewatering. If required sludge thickeners may be provided. The Mechanical dewatering system shall be designed for 16 hours of operation per day and atleast one standby unit should be provided.
xi. The chemical house shall be provided with llift to hoist chemicals to solution tanks. The hoist to be used should be branded (locally fabricated hoist shall not be acceptable) Weighing machine for weighing chemicals should also provided.
II. Alternative Scheme

As the Employer does not want to exclude introduction of new and emerging technologies, it is proposed that the bidders can offer treatment plant based on any other technology also.  However such offers should be as alternative option only, i.e.  they must submit their bid for construction of treatment plant based on the same technology as being followed in the existing Common Effluent Treatment Plants (CETPs) and then only they can offer treatment plant based on other technology. Such offers should however be accompanied by detailed explanation containing comparison of the two technologies and their advantages and disadvantages with relation to their performance, energy consumption, ease in operation etc. The details should include location and capacities of similar units in operation in India

The bidder shall arrange, at his cost, a visit of team nominated by the Employer to one of these units selected by the Employer. 

3.5 Tertiary Treatment Plant of  12 MLD Capacity:

C. Tertiary treatment 
Considering the scarcity of water and as a step towards ultimate aim of zero discharge norms, the Foundation proposes put up a tertiary treatment unit to enable recycle/reuse the treated effluent in the industries. It is proposed to install a unit of 12 MLD capacity with following objectives

1. Complete removal of colour

2. Remove organics to within 5 mg/l

3. Bring down the total dissolved solids to Within 3000 mg/l

There is no restrictions/recommendations on technology to be adopted for the proposed 12 MLD unit, except that it should be well tried technology and that a plant of at least 1 MLD capacity based on proposed technology and treating similar wastewater be in operation in India. Details of such plants, giving nature of waste water, influent and effluent characteristics, capacity of plant, capacity of various units, nature of rejects, its characteristics and mode of disposal may also be furnished. If required the bidder shall arrange for a visit of team appointed by the Foundation, to one of cited plants of  their choice, to get first hand information on operation of the plant.

Such units are normally expensive to establish and operate, therefore the Foundation shall final decision on whether to establish such a unit only after evaluating technological and financial viability.

Treated Wastewater characteristics (Influent to tertiary unit) based on which the proposed Tertiary unit is to be designed 

	Parameter


	Concentration

	pH
	7 – 9

	TSS        mg/l
	100 -200

	TDS

mg/l
	6000 - 10000

	BOD      mg/l
	30 – 80

	COD      mg/l
	150 -300

	Oil & Grease mg/l
	 ~ 20


As regards any reject/wastewater/effluent generated and discharged from this unit, it should comply to parameters mentioned in Table 3.2 above. 

3.6
Operation and Maintenance for a period of 36 months

It is mandatory that the bidder must operate and maintain the plant for a period of three years, beyond successful commissioning, as per the terms detailed below

· Electricity shall be provided by the Employer without any charges

· Supervisory staff as well as mechanical and electrical technicians shall be provided by the contractor and shall be present during all the shifts.

· Operating staff shall be provided by the Contractor. Foundation may also depute its own technicians, and the Contractor shall provide them        in-work training during this period

· All the chemicals and other consumables shall have to be provided by the Contractor
· Repairs as well as replacement of equipments and parts thereof shall be the responsibility of the Contractor. All the spares used during this O&M period of 36 months shall be made good before handing over the plant. 
· In case waste water is not available in total quantity, the bidder shall commission the plant and demonstrate its performance at proportionate capacity as directed by the Employer.
· . During the start –up & operation period of the plant the bidder shall conduct regular test on a daily / twice a week & weekly basis to ascertain the quality of the raw effluent and treated waste water quality. The testing schedule shall be drawn up in association with Employers Representative prior to start –up of the plant.

It is proposed to use mechanical sludge dewatering system at the treatment plant and the offer should include complete system including shed for storage of dewatered sludge and loading arrangement. 

3.7  The Bid should include
Each bid should contain following technical details of the bid offered by them

i. Treatment methodology adopted. Unit wise treatment efficiency expected

ii. Flow sheet

iii. Hydraulic flow diagram

iv. Design and working parameters of each unit e.g. Size of unit, loading rates etc

v. Details of operating cost for various components viz. Various chemicals, manpower, power (electricity), O&M etc.

vi. Specifications of equipment proposed to be installed in each unit, their number and standby where applicable, material of construction and motor ratings etc. All the equipments should be covered with adequate warranty and the same be mentioned in the bid.

vii. Details of spares required for two years of operation beyond the O&M period of three years, and supply of these spares shall be part of scope of works. 

viii. P&I diagram with material of piping used

ix. There should be local electrical panels for all units

x. Electrical wiring diagram

xi. Details of electrical loads giving number of motors installed, number in operation, number in stand by, hours of operation, motor ratings, non motorized load, and power consumed per day. Also indicate the ratings of Transformer (not included in this scope of works) that will be required for the normal operation of the plant.  

3.8     ANCILLARY STRUCTURES

Apart from this Contractor shall be required to provide certain structures and supplies, as detailed below, which are not directly part of treatment scheme

a)
Non Technology Building

i) Guard Room cum Security Cabin at Gate (1.8 x 2.5m) – Two nos.

ii) Office cum Laboratory A two  storied brick masonry structure comprising of

(1) One Room for Plant i/c 4.5m’ x 3.6m 

(2) One Staff Room 4.5m’ x 3.6m

(3) Staff room for Contractor operating the plant 4.5m’ x 3.6m
(4) Toilet & Change Room 2.5m x 3.0m 
(5) Laboratory 4.5m’ x 9m

(6) Instrument room 4.5m x 4.5 m
(7) Pantry 5 sqm 

(8) Lobby & circulation area as required
(9) Store room for Laboratory chemicals 15 sqm

The Building shall be a in brick work (with inside and outside plaster) with RCC roof slab – Flooring shall be of light coloured marbonite tiles (60cm x 60 cm) .
iii) One Workshop Room with iron gate and flooring , 6m  x 9m  
iv)  MCC building shall be a centralised Control Cum Operators Building housing Electrical Panel / Motor Control Centre Room/ PLC control room along with computer room, an Operator Room cum Office and a Toilet / Wash Room is Conceived.  It should at minimum consist of three rooms:

 i. Electrical panels room 3.m x 4m (minimum) and 

ii. Operator room  3.5m x 3.5m 

iii  Computer room (along with air conditioner) about 20 square meter

The building layout and elevation shall be reviewed and approved by the Employer.

Chemical Store cum Chemicals Dosing and – General Design Criteria & Specifications 

Storage space for storages of chemicals for minimum of 15 days  consumption shall be provided in the chemical storage cum chemical dosing building. Chemical solution tanks and dosing pumps shall be installed in the building. It should have

· suitable arrangement for handling and weighing of chemicals, The chemicals shall be lifted to solution tank platforms through electrical hoist, this hoist should be of reputed make (locally fabricated hoist shall not be accepted)

· an overhead tank of 2000 lit capacity to store water shall be located on the top of the Office cum Laboratory Building.

· An underground water reservoir of capacity 50,000 lit  for preparation of solution and for use of laboratory 
· The conceptual design of sludge storage shed is for a single-storied shed with a AC/GI roof shed supported on steel / concrete columns with a tubular roof truss. The flooring shall be of cement concrete

· All the solution preparation tanks for the chemicals shall have storage capacity of 12 hours at normal feeding rate. Minimum of 2 tanks shall be provided for dosing of each chemical. These tanks shall be provided with acid/alkali proof lining.

· As regards acid feeding provisions shall be made to feed Hydrochloric acid (30%) as well as sulphuric acid.(98%). Storage and feeing of the two acids should be separate and independent. Dosing pumps for the acids should be submersible type. 
The Chemicals storage area shall be of adequate size and shall be structure made of bricks up to roof and roof shall be of RCC.

c. Pump houses 

Pump Houses required shall be brick for covering and protecting the pumps from sun and rain . It should have brick walls, CC flooring and RCC roof.. The Pump Houses shall be properly ventilated with adequate lighting and facilities to handle maintenance works. Minimum size shall be 4.5m x 3.6m or diameter 6 to 10 m. The minimum height shall be 2.7m 

d. Roads & Pathways

Suitable Internal roads & pathways shall be provided inside the plant as required for approach to all units and as per the layout as prepared and submitted by the bidder and duly approved by the Engineer in Charge/ Consultant. All Internal Roads be laid inside the battery limits of CETP will be designed for easy movements of transport vehicles for loading unloading of materials, equipment’s etc. and shall comprise of

i) A carriage width of not less than 3.7 with a  0.75m Berm on each side

ii) The road shall have a drain provided all along the periphery within the plant boundary and the periphery drain is in the contractors scope of work

iii) Approach & pathways in Cement concrete to all individual units not connected by a Road shall be provided. The minimum width of the pathway shall be 1200mm

d. Drains

Based on contour survey and data available for natural drainage one or two minimum disposal points shall be provided at the ultimate boundaries of the Battery Limit for disposal of rain/storm water during monsoon.

Storm water drain on both sides of all roads with sufficient number of cross drainage works shall be provided as per design during detailed engineering.

The storm water drain shall be with bed concrete in be in CC 1 : 5 : 10, 75mm thick and side slop pitched with brick on edge laid in cement mortar 1 :4, laid on cement mortar bed 20mm thick in 1 : 6 proportion, with cement pointing in cement mortar 1 : 3

The top shall also be provided with 230mm wide brick on edge laid in above proportion.

The drain shall also be provided all along the periphery within the Battery Limit,

e. Site Grading and Leveling

As proposed area for CETP is to be dressed to a level, as per structure requirements, by 0.5m to 1.0 m above nearest road crown levels.

The bidder to inspect the site and to determine the quantum of filling required.

f. Other Items

Any other item which is required to make the system complete shall be deemed to be included by the bidder irrespective of the fact whether it has been specifically mentioned  /Specified above and the bidder shall supply / construct provided the same if called upon to do during details engineering or if so required by Trust.

3.9
Instrumentations

PLC Control Philosophy

The Treatment plant conceived is an auto control plant capable of Automatic Operation requiring minimal operator attention.

The plant will be capable of auto control depending upon the level in the equalisation tank with a provision of Manual Operation / Override.

The conceived Auto Control is as follows

a)
Auto starts/ stops of the following pumps depending upon level in the tanks/ sumps with provision of rotation of pumps

i) Raw waste transfer to Equalisation Tank

ii) Equalised Waste Transfer Pump (Auto Stop only – Start manually)

iii) Chemical Sludge Pump House

iv) Bio Sludge Pump House

v) Pumps used in sludge dewatering system

b)
Automatic pH control interlocked to a pH Indicator controller – to dose Lime / FeSO4 as required to maintain the pH of the waste water in the Reaction Tank, prior to clari-flocculator.
c)         Flow rate and cumulated flow at any instant be displayed locally and in MCC room also

a) Sludge Dewatering Unit to be Manually started & Operated

b) All Chemical solution preparation – manually operated

c) All chemicals solutions to be Auto Stop in case of low level in dosing solution tank with Alarm

3.9.1

Technical Requirements for PLC & Control Cabinet / Desk

The treatment plant instrumentation shall be linked to a PLC. The conceptual PLC- operating plant philosophy & technical requirement is a follows

1)
Objective


The Objective of the PLC is to :


(1)
Provide Control function for plant operation

(2) Record Data of listed drives / parameters in plant – is operating hours per day etc.

(3) Record and provide Trending of critical parameters as listed below

(4) Provide Alarm of faults / breakdown

The data record and trending data, alarms from the PLC should go to a printer which should record the information as follows :

1.
Alarms as and when it takes place with time and details of fault

2.
Data record of drives – to be automatically printed on a daily basis at a given time – say 1200 hrs. However a facility should be provided to take a status print out at any required moment using a manual signal – can be given from a pressure sensitive key board. The log report shall give service / preventive maintenance alarms for the drives – likes lubrication, oil change, filter cleaning etc. after a set number of operating hours of each drive – these alarms are to be repeated until the service alarm accept button has been pressed by the operator.

3.
Trending data of the listed parameters to be available as follows :



-
for the past 8 hour period



-
for the past 24 hour period



-
for the past 7 days period

The Trending data should be printed automatically for past 24 hours period at a given set time every day-say 1200 hrs.  24 hrs and 7 days be available by giving a signal from the pressure sensitive key board.

3.9.2 
Alarms 

a)
Normal Alarms

All alarms are software alarms – to be printed on the printer, accompanied with on audio- visual alarm for a definite time however when ever there has been an alarm of any time there shall be a facility to given an normal audio- visual alarm also to be enabled when the plant is under operation in an “attended” mode – is there is an operator. This audio – visual alarm facility is to be disabled when the plant is under “non attended” mode.


b)
Emergency Alarms

Emergency audio / visual / telephonic alarm is to be activated in case of an emergency fault in the “non attended mode” (the Emergency faults are listed in the enclosure)


c)
Service Alarms

Alarms along with the daily log report for service / preventive maintenance of the drive like lubrication, oil change, filter cleaning etc. after a set number of operating hours of each drive – these alarms are to be repeated until the service alarm accept button has been pressed by the operator.

 3.9.3
 PLC Specifications


a)
The PLC shall have not more than 16 I/O per card.


b)
There shall be 10% spare I/O of each type.

c)
Redundancy shall be limited to saving the recorded data and saving the programmed logic in case of power failure

h) Change in programme / modification to programme shall be possible by a portable lap top computer .
  3.9.4
 Plant Operation Modes 

            The plant shall be operated in two modes :

-
Attended Mode – i.e. when there is a operator present in the plant, and certain section of the plant are to operate only in the attended mode only (this is listed in the enclosure)

-
Non Attended Mode – i.e. no operator – normally this will take place at night and on weekends. The Emergency audio/visual / telephonic alarm is to be activated in case of an emergency fault (the Emergency faults are listed in the enclosure)

3.9.5 
  Control Cabinet  


i) The PLC, printer, panel display instruments, VDU (if provided / offered), alarm accept buttons, data print signal buttons etc shall be located on the Control Cabinet. Drive indications will be, however be direct. (i.e. Not through PLC)

j) The Control Cabinet shall have a Semi graphic of the plant indicating the working drives, etc, located on the top portion of the cabinet. In case of Standing type the General arrangements  will be as per the enclosed sketch.
k) The control cabinet shall be either a free standing type or a desk type- the final selection of the type of panel / cabinet shall be made later on
l) There shall be 10% spare terminals 

3.10
Other Items

Any other item which is required to make the system complete shall be deemed to be included by the bidder irrespective of the fact whether it has been specifically mentioned / specified mentioned / specified above, and the bidder shall supply / construct / provide the same if called upon to do during detail engineering or if so required by Trust.

SECTION – 4

Sub-Section  - 4.1

General Specifications of Civil & Structural Works

              For Construction, Commissioning and  Operation

on Turn Key basis of

             A.  12 MLD Capacity Common Effluent Treatment Plant
B.  12 MLD Capacity Tertiary Treatment Plant

                       at
Punayta Road Industrial Area

Pali –Marwar (Rajasthan)
March 2008

SECTION – 4
4.1 General Specifications of Civil & Structural Works

 1) 
Introduction

This section covers broad specification for materials, workmanship, inspection and testing

a)
Specifications 

i) The bidder / contractor shall draw up detailed work specification for the same. based on broad specification given here, and goods engineering practice.

ii) The bidder / contractor will also consider local practices and materials available locally. In addition the basic system design requirement will also be considered.

iii) The detail specification should also cover industrial safety measures and environmental aspects.

iv) The bidder/ contractor shall obtain approval on detailed specifications prior to commencement of construction.

b)
Site Work

i) The bidder / contractor shall keep site in neat and clean condition and ensure while leaving the site that all debris, dirt etc. are removed.

ii) Generally the bidder / contractor shall execute all work as per Engineer-in-charge’s / consultants instruction and their approval shall be sought for all works.

iii) The bidder / contractor shall make laboratory arrangement at site, suitable to carry out all tests on concrete, earth work, etc. Guidelines of IS : 4082-1977 shall be followed for stacks and storage of construction material at site.

iv) Generally latest edition of all publications referred in this specification shall be applicable.

c)
Design Approvals

i) The bidder / contractor shall adopt only The Pali, Water Pollution Control Treatment and Research Foundation, Pali (PWPCTRF)/ PWPCTRF appointed consultants approved design, drawing, specifications etc. for construction.

ii) PWPCTRF shall use previously approved documents for their checking and approval of construction quality as well as completeness of scope of work.

iii) The bidder/ contractor shall obtain approval of all documents and materials well in advance, so that progress of work does not suffer.

iv) PWPCTRF’s approval for the drawings/documents/specification prepared by the bidder /contractor / vendor shall be required at different stages of execution of the work.

v) PWPCTRF have appointed a Consultant to cheek and approve the design.

vi) The day to day supervision of the quality of material and contraction including all inspections will be done by PWPCTRF as per the Rajasthan PWD guidelines.   

vii) Approval of all drawings / documents /specification shall also be obtained from RPCB & RSEB by bidder contractor if required.

viii) In any case approvals by RSEB / the consultant or Other agencies will not relieve the bidder/ contractor from total responsibility of correctness of design quality of material and satisfactory performance of the plant / system.

d)
Economy of Design

Bidder/ contractor should appreciate that turn-key bid which has been invited by PWPCTRF, which given sufficient scope to select most competitive design which satisfy stipulations of this contract. Hence it is expected that the Bidder / Contractor will endeavor to adopt the most competitive design within the guidelines of the Tender specifications.

2) 
Electricity & Power

The bidder/contractor is required to make his own arrangement for power and water for construction since PWPCTRF has no arrangement/facility at site. For arrangement from the State Electricity Board PWPCTRF will forward the application of the contractor without any obligations or responsibility.

However in case PWPCTRF is in a position to supply electricity & water for construction it shall be on a chargeable basis.

3) 
Co ordination of Different Activities of Work

It is expected that the bidder/contractor shall properly coordinate the work at different execution stages among different disciplines, and shall take proper care of requirements while designing, procuring execution performance etc. Enough care should be taken for the features like Safety, Accessibility, Convenience. Efficiency etc. for the operation of the plant. Adequate care should be taken to incorporate aesthetics in design so as to create pleasant environment. Also the bidder / contractor should design the plant, which will be in harmony with surroundings.

4) 
Site Survey :

The purpose of this work is to establish :

a) Boundaries of Plot jointly with PWPCTRF. (while establishing boundaries of the plot all documents provided by PWPCTRF to be considered). The measurement of sides and included angles between adjoining sides for the plot and the actual North direction and relationship with sides of the plot

b) Location of Roads & Drains – The location and identification of all permanent features on the plot, the approach to the plot including connection to the existing road of roads & drains Storm Water drainage systems in vicinity. (i.e. Drain, culvert, ditch)

c) Levels of Plot – the Permanent Bench marks on the plot and Spot level and contours.

d) Two separate drawings to identical scale shall be prepared prior to start of the work – which shall form the basis of all activity and the drawings shall be signed by the Engineer in Charge or his representative as a true copy

i) The First drawing will be plot layout showing linear and angular measurements, Bench Mark, Grids Actual North, Important etc. while.

ii) The Second drawing will show Spot levels. Contours, Bench Mark, Important features etc. The interval of contour will be 0.50m. The scale for drawing shall be 1 : 500.

The drawing should also show information and details on Approaches, Measurements of levels and plot contours for the portion in vicinity of the plot shall be included. It is desired that all the information will be collected and included, which can later become useful for Engineering construction and legal matters.

5)
Base for Quotation :

The bidder shall make his quotation of the following assumption / basis


a)
All Excavation is in ordinary soil & no rock excavators is involved.


b)
Water table in below 20 ft (6.09m) from the NGL


c)
Cement shall be procured by the bidder from approved manufactures 

d)
Steel both structural & reinforcement shall be arranged & procured by the bidders from approved manufactures.

e)
Water for construction shall be arranged by the bidder

f)
Electricity for construction & Security shall be arranged by the bidder.

g)
Watch & Ward of the Site shall be arranged by the bidder.

h)
Office space with communication facilities i.e. Telephone & Fax will be provided by the bidder for the Engineer in Charge / and the Consultant during visits.

6)
Earth Work :


a)
Excavation 

Excavation shall be done by the contractor using modern excavation means with full security & safety precautions

b)
Disposal

The disposal of excess earth to suitable location is also be taken care by the bidder/ contractor with the approval of Engineering-in-charge. If the excess / surplus excavated stuff is not required for back filling of developing low lying area, the same shall be required to be transported out side PWPCTRF are and disposed off.

c)
Filling :

The filing material shall be best locally available, which satisfies requirements of stability, strength, compatibility, no long term settlements.

7)
Testing Facilities:
The Bidder/contractor should familiarize himself with chemical analysis of soil and water, which is particularly relevant for protection, of under ground RCC work.

Proper procedure for laying and compacting will be established and additionally suitable testing procedure shall be established.

Specifications covering all aspects shall be prepared and approval obtained prior to commencement of work at site.

The Bidder / contractor shall maintain a site laboratory for testing of materials & work as desired by the Engineer in Charge

8)
Concrete Work

The bidder should appreciate that majority of RCC. works is for tanks to contain effluent at different stages of treatment. Thus concrete should be of dense and well compacted nature, with following points being taken care.

      a)
Design Mix

Only design mix to be used & mix shall be used and the minimum grade shall be as follows

i) for non water contact / retaining structures not to be less than M-15 with a minimum cement content of 300 kgs / m3

ii) for water contact / retaining structures not to be less than M-20 with a minimum cement content of 360 kgs / m3

b)
Water Cement Ratio


Water  cement ratio not be more than 0.45

c)
Construction Joints / Expansion

All construction joint in water retaining structure are to be provided with PVC water stops / construction joint as indicated in as per IS 3370

The Expansion Joints shall be as per IS 3370


d)
Admixtures 

i) Use of admixtures / special cement is permitted and in fact recommended.

ii) Use of special cement of admixture will be as per requirement with approval of Engineering-in-charge. Admixture will be from reputed approved manufactures like SIKA. FOSROC, Mc-Bouchemil. Roffe.

iii) In case of honey combing in concrete. which has to be avoided generally the repair of such portion will be done only with special products for repair manufactured by FOSROC. SIKA, ROFFE, Mc-Bouchemil. The selection of repair product and procedure will be strictly as per manufacturer’s recommendations.

e)
Approvals Required from Engineer in Charge


        The bidder / contractor shall obtain approval of Engineer-in-charge for following:

i) Source and specification for sand, aggregate, water.

ii) Source of Cement.

iii) Design of concrete mix.

iv) Stages of concreting

v) Scheme and design of Shuttering

vi) Test results for sand, aggregate, water, cement, admixtures, concrete.

vii) Procedure of mixing, pouring, compacting and curing concrete.

f)
Standards:

The bidder / contractor shall adopt previsions of following publication and reference included therein :

i) National building code 1983 – Part VI, Section – 5

ii) Publication of Bureau of Indian Standards 

iii) IS : 456

iv) IS : 3370 (Part 1, 2)

v) IS : 383

vi) IS : 269

vii) IS : 7861 (Part I)

viii) IS : 7861 (Part II)

ix) IS : 1199

x) IS : 10262

xi) IS : 2386 (Part 1 to 8)

xii) SP : 23

Note : Above publication should be latest edition and containing latest amendment.

9)
Concrete Reinforcement:


a)
Material

Re-bars of tested quality only will be used. The variety of steel of used shall be Hot Rolled, Mild Steel, Cold Worked Steel. high strength deformed bars. The source of re-bars shall have to be approved by Engineer-in-charge. Cold worked re-bars will be of TOR brand only. The bidder / contractor shall prepare Bar bending schedule. which will be adopted for checking.


b)
Standards 

The Bidder / contractor shall adopt provision of following publications and reference included therein :

i) Publication of Bureau of Indian Standards :

(i) IS : 432 (Part I)

(ii) IS : 1139

(iii) IS : 1786

(iv) IS : 2502

(v) IS : 2751

(vi) IS : 9417

(vii) SP : 34 (S & T)

Note: Above publication should be latest edition and containing latest amendment.

10)
Structural Steel Work Including Inserts :

a) 
All structural steel shall be of tested quality of TISCO / SAIL confirming to IS-226

b)
The bidder / contractor should prepare detailed fabrication drawing of all structural work and get approval of the same before starting fabrication work.

c)
All structural steel work should be carried out as per guideline of IS code of practice 800 – 1984 and SP : 6 ISI Handbook for Structural Engineers:

i) IS – 226 For structural Steel

ii) IS – 1161 For Steel tubes

iii) IS – 4923 For rolled steel section

11)
Asbestos Cement Sheets

Bidder / contractor should use Asbestos corrugated cement sheets confirming to IS –459-1970 and laying of the same to be carried out based on guideline of IS-3007-1964 (Part-I) code of practice for laying

12)
Masonry

All bricks, locally available best quality burnt clay bricks shall conform to IS 1077-1986. All brick work should be carried out as per code of practice IS-2212-1962. (Min crushing strength of brick should be 4.5 N/mm2)

13)
FINISHES:

      a)
PLASTERING / PAINTING

Wherever not indicated all internal and external surface should have cement plaster finished as per code of practice IS : 1661-1972


The Specific finished required are as follows 

i) External finish building

2 coats of cement paint over a coat of cement primer 

The colour of External wall shall be as per the

approved colour as directed by the engineer in charge 


ii)
Internal walls of building 

3 coats of white wash


iii)
MCC Room /Operators Room 
2 coats of oil bound Distemper over a coat of



& Operators room & Chemical
 cement primer




Lab






iv)
Laboratory & Chemical With 
Commercial Glazed Tiles up to 2.1 m ht 

Preparation  Area
from the FFL  



v)
Water Retaining Structures 
2 Coats of cement paint over a coat of cement



External Finish 


primer. The colour of External wall shall be as per






the approved colour as directed by the engineer in 

charge


vi)
All liquid retaining structures. 
Epoxy coating with 2 coats of but mastic epoxy



Internal





vii)
Final Treated Effluent Channel
With Glazed Tiles as directed by the / Engineer in 

charge

      b)
FLOORING:


Flooring shall be as per IS code of practice. IS-2571 and IS –777


The specific requirement of flooring is as follows :

i) All floors MCC Room / Operators Room & Operators room & Chemical Lab – Mosaic Floor in Cement Concrete.

ii) Floor of chemical Room & Chemical Lab. – Kota of Suitable acid resist stone properly polished

iii) Floor of Public Areas – Polished Kota of other suitable wear resistant finish

iv) All walkways & pathways open to sky – Finished with precast CC chequered floor tiles of non skid type

v) Stairaways-Chequered / with non skid precast tiles /chequered plates

vi) Other Area – Cement concrete floor

     c)
ROOF TREATMENT

Roof treatment 75mm line brick bat concrete 1 : 5 : 10, 20 to 22mm thick plain cement tiles laid to proper grade on cement mortar bed  1 : 6 and joints filled with cement slurry and cement mortar 1 : 3 

      d)
PLINTH PROTECTION

Plinth Protection of 1m wide around all building tanks etc. shall be provided with CC 1 : 4 :8, 100mm thick super imposed by 75mm CC 1 : 2 : 4 (m-15)

        e)
Doors & Windows:

        f)
All doors & windows and ventilators, shall be of hot rolled steel sections, rolling shutters of grills, finished with two coats of synthetic enamel, oil paint over a coat of primer, glazing, in windows and ventilators to be of 4mm thick glass, steel doors to be partly glazed and partly paneled i. e.  half glazed and half paneled. Rolling shutters to be provided with manually operated gear box. conforming to relevant I S code of practice.

i) IS : 1003 (Part I & II)

ii) IS : 1038

iii) IS : 1948

iv) IS : 6248

v) IS : 7452

vi) IS : 1361

14)
SPECIFICATION FOR DESIGN :

The bidder / contractor shall carry out optimum design to fulfill basic requirements of function, maintenance, durability, aesthetics, working environment, natural light/ventilation, strength, stiffness, stability etc. Even through Bureau of Indian Standards (BIS) has publications cover above requirements, additionally the bidder / contractor shall be required to consider local materials and statutory requirements, safety requirements etc. in their design . Generally all design be based on sound engineering practice.

The bidder / contractor shall follow BIS publications. listed separately. for various design requirements. The bidder / contractor shall approval from PWPCTRF (or any other agency appointed by PWPCTRF) on the Design Basis and Detailed Calculation. prior  to construction at site. In case of using any computer program for Design. flow chart and testing of program shall be given for PWPCTRF’s approval.

The contactor shall cover all details in their design drawings so that no construction is carried out without proper drawing. it is expected that the bidder / contractor shall prepare detailed fabrication drawings for structural steel and doors / windows and bar bending schedule.

The bidder / contractor shall submit, at the beginning of the project. list of drawing with design calculations along-with. Time Schedule for their submission. The bidder / contractor shall provide adequate time for PWPCTRF’s approval of drawing. so that construction is not held up because of non availability of approved contraction drawings. PWPCTRF shall neither be responsible for any delay in project on this account nor the extension on project duration shall be granted.

The Bidder contractor furnished details of their Manpower and past experience. related to design separately.

All meteorological data shall be obtained by the contractor.

The special requirements for design of special structures are as follows 

a)
WATER RETAINING TANKS AND SUMPS

i) Generally design shall be as per IS codes. The design shall clearly indicate construction sequence, details of contraction joints, form work specification, water stop details, water proofing admixtures details, testing procedure for water tightness, functional requirements like cleaning etc.

ii) All construction shall be in minimum M 20 concrete. However in case of very small sized construction all other materials may be used with permission of PWPCTRF. Contraction joints slabs of liquid retaining structures shall be provided as partial construction type as per IS. 3370 i. e. with continuity of reinforcement but no water bars. and water bars/ water stops of rubber of 225mm x 6mm shall be provided for vertical joints.

b)
BUIDLING STRUCTURES

Architectural Design shall satisfy all requirements of function. aesthetics, maintenance , durability environment etc. Even-though choice of main construction material and finished are left to the contractor, adequate care will be taken to satisfy IS codes requirements and trouble free life of the building of 50 years minimum as per Indian Standard code of practice.


i)
MCC room cum Office / Laboratory 

It shall be a RCC framed structure with RCC slab and IPS finish floor thickness 35mm with glass strips) clear height of 6 meters with one toilet and wash basin shall be in contractors scope of work. The size of the building shall be as indicated elsewhere.



ii)
Chemical storage and chemical solution tanks

They shall be shall be shall be housed in a shed with a clear height of at least 2.7 made of steel tubular or IS section or concrete column, with Tubular or IS Section roof truss. Steel purlins with AC Sheet roofing, rain water gutter and rain water down take pipe and with IPS floor finish 35mm thick. The size of the building shall be as indicated elsewhere.

iii) Pump Houses with Wet  &  Dry Sumps –

It shall be a RCC framed structure integral with the wet sump with RCC slab and IPS finish floor (thickness 35mm with glass strips) clear height of 4.5. The size of the sump shall be suitable as per the technology requirements.

iv) Pump  House / Shed Where pumps are located as Ground Level –

They shall be shall be shall be housed in a shed with a clear height of at least 2.7m made of steel tubular of IS section or concrete column. with Tubular or IS sections roof truss. with AC sheet roofing rain water gutter and rain water down take pipe and with IPS floor finish 35mm thick. The size of the Pump Shed shall be suitable as per the technology requirements.


The specific requirements of all buildings are given elsewhere.

Structural design shall be strictly as per IS codes and drawing with complete details shall be prepared for construction by the bidder and approved by the Engineer In charge / Consultant.

15)
OTHER WORKS


a)
ROADS & PATHWAYS

Internal roads & pathways shall be provided inside the plant as required for approach to all units and as per the layout as prepared and submitted by the bidder and duly approved by the Engineer in Charge / Consultant. All Internal Roads will be designed for :

i) A carriage width of not less than 3.7m with a 0.75 m Berm on each side

ii) Suitable for wheel mounted crane of 10 T capacity having a Total Axial load of 21 Tons and C/C distance between front & rear axle  = 3400mm C/C wheel base = 2306 mm

iii) Be suitable for turning radius for vehicles suitable for above crane

The roads shall be designed as flexible pavement with Bituminous surfacing, Generally, IRC’s Pocket Book for Highways Engineering (Latest Edition) and references mentioned therein will be followed for all aspects of Roads design and its constructions at site. 

The road shall have a drain provided all along the periphery within the plant boundary and the periphery drain is in the contractor scope of work.

Approach & Pathways in Cement concrete to all individual units not connected by a Road shall be provided. The minimum width of the pathway shall be 1200 mm


b)
DRAINS

Based on contour survey and date available for natural drainage one or two minimum disposal points shall be provided at the ultimate boundaries of the Battery Limit for disposal of rain/storm water during monsoon.

Storm water drain on both sides of all roads with sufficient number of CD works shall be provided as per design during detailed engineering

The storm water drain shall be with bed concrete in be in CC 1 : 5 : 10, 75mm thick and side slop pitched with brick on edge laid in cement mortar 1 : 4, laid on cement mortar bed 20mm thick in 1 : 6 proportion, with cement pointing in cement mortar 1 : 3

The top shall also be provided with 230mm wide brick on edge laid in above proportion.


The drain shall also be provided all along the periphery within the Battery Limit.

16)
MISCELLANEOUS 

Equipment foundations. pipe / cables supports, trenches etc. shall be designed taking into account various types of loads and functional requirements Generally IS codes shall be followed. except minor items where standard engineering practices will be adopted.

17)
LIST OF REFERENCES :


a)
LIST OF SPECIAL PUBLICATIONS :

i) National Building Code – 1983

ii) SP : 6 ISI Handbook for Structural Engineers

iii) SP : 16 : Design Aids for reinforced Concrete Structure.

iv) SP : 22 (S & T ) Explanatory Handbook on code for Earthquake

v) SP : 23 Handbook on concrete mixers.

vi) SP : 24 Explanatory Handbook on Indian Standards code for Plain and Reinforced concrete.

vii) SP : 34 (S & T) Handbook on concrete Reinforcement and detailing.

viii) SP : 35 (S & T)  Handbook on water supply and drainage with special emphasis on plumbing

ix) SP : 41 (S & T) Handbook on Functional Requirements on Building (other than Industrial Building)

x) SP : 32 (S & T) Handbook on Functional Requirements of Industrial Building (Lighting and Ventilation)

xi) SP : 20 (S & T) Explanatory Handbook on Masonry codes. 


b)
LIST OF I. S. CODES :



i)
Concrete 

(10) IS – 456 Code of practice for plain and Reinforced concrete.

(11) IS-3370 (Part-I) code of practice for concrete structural for storage of liquid – General requirement.

(12) IS – 3370 (Part – II) Reinforced concrete structure

(13) IS – 3370 (Part – IV)  - Design Tables 

(14) IS – 2502 Code of practice for bending fixing of bar for concrete Reinforcement.

ii)
Structural Steel :


(1)
IS – 800 Code of practice for general construction in steel.

iii)
Finishing

(1)
IS – 1661 Application of cement and cement lime plaster finishes, code of practice.



iv)
Flooring 




(1)
IS – 2571 : Laying in – situ cement concrete flooring code of




(2)
IS – 777 Glazed earth – ware pipes



v)
A. C. Products 

(1)
IS – 3007 (Part-I) Asbestos cement sheets code of practice for laying of corrugated sheets



vi)
Door / Window




(1)
IS – 4351 – Steel Door Frames




(2)
IS – 1028 – Steel doors, windows and ventilators




(3)
IS – 1361 – Steel windows for Industrial Building




(4)
IS – 1948 – Aluminum door, windows, and ventilators



vii)
 Ventilation




(1)
IS – 3103 Code of Practice for Industrial Buildings



viii)
Cold Rolled Steel

(1)
IS – 801 Code of practice for use of cold formed light gauge steel structural member in general building construction.




(2)
IS – 811 Cold formed light gauge structural steel section.


SECTION – 4

Sub-Section  - 4.2

PIPING WORK GENERAL SPECIFICATION
         For Construction, Commissioning and  Operation

    on Turn Key basis of

       A.  12 MLD Capacity Common Effluent Treatment Plant
                   B.  12 MLD Capacity Tertiary Treatment Plant

                       at
Punayta Road Industrial Area

Pali –Marwar (Rajasthan)
March 2008

SECTION – 4
4-2
PIPING WORK GENERAL SPECIFICATION

1.
General

These specifications are for the design, selection & procurement, erection, testing  & commissioning of piping work.

The enclosed specifications are the general guidelines for piping work and special requirements if ant are given in the chapter entitled scope of Work & Special requirements. The conditions of special requirements shall supersede the requirements / conditions of this section if in deviation.

All piping work shall be in conformation with the requirements as per the service class of the and this specification.

All fabrication shall be in accordance with relevant IS

All work shall be performed in accordance with the best modern practice for this type of work and shall be of the highest quality workmanship.

2.
Standards

The piping material & work shall conform to the following standards for material & erection & testing.

i.
IS – 1537 & IS – 1538 Centrifugal Cast (spun) iron pipes and fittings for wastage’s and sewage.

ii.
IS – 1239 GI Pipes & Fittings

iii.
IS – 9984 HDPC Pipes

iv.
IS – 8008 HDPE Fittings

v.
IS – 7534 Code of practice for laying HDPE pipes

vi.
IS – 3114 Code of practice for laying cast iron pipes

vii.
IS – 780 Cast iron sluice Valves

viii.
IS – 638 Rubber for flanged joints

ix.
IS – 1867 MS hexagonal bolts and nut.

x.
IS – 6392 Steel pipe flanges

xi.
IS – 7634 Testing of HDPE pipes.

3.
Pipe Sizing & Design Basis

All piping including inter connecting piping between the various units components of the system as required to meet the duty specifications with valves shall be designed as per the following piping design basis.

The piping design including material of construction, class of piping with unit sizes installation drawing shall be prepared by the bidder and furnished for approval of the Consultant / Engineer in Charge prior to procurement / fabrication and installation.

3.1
Piping Sizing

The piping and valves will be sized on the following basis for sizing.

	Gravity Lines for Sewage, Water & Waste Water
	velocity between 0.6 to 1.2 m/ sec & designed as pipe line followings full
	At peak flows a velocity up to 1.5m/sec. allowable. Minimum velocity to be more than 0.45 m/ sec.

	Pressure for Sewage, Water & Waste Water
	velocity between 1.2 to 1.8m/ sec.
	In small sections at pump delivery / suction points a velocity up to 2.5 m/sec. allowable. Minimum velocity not to be less than 0.6m/sec.

	Air (Pressurised Lines)
	at velocities between 8-10m/ sec. (desirable) with a maximum of 15m/sec. in small sections
	Velocities in excess of 16 m/ sec. not permitted in any section

	Steam
	at velocities between 8-10m/ sec. (desirable) with a maximum of 15m/sec. in small sections
	

	Bio Gas
	at velocities between 3.5 to 4.5 m/sec (desirable)
	Velocities in excess of 6m/ sec. not permitted in any section 

	Service Water
	velocity between 1.4 to 2.0m/ sec.
	In small section at pump delivery / suction points a velocity up to 2.5 m/sec allowable. Minimum velocity not to be less than 0.9m /sec.

	Scum & Sludge Lines
	velocity between 0.6 to 1.5 m/ sec.
	irrespective of flow will into be less than 80 mm dia.

	Chemical Feed lines
	velocity between 0.6 to 1.5 m/ sec.
	irrespective of flow will into be less than 20 mm dia.


Notwithstanding above the bidder shall submit a list of pipelines with tag nos. flow, size selected for main line and valves at basic engineering stage with the detailed P & ID and the same shall furnished for approval of the Consultant / Engineer in Charge prior to any further engineering or procurement/ fabrication and installation. The information shall be furnished in the following format:

	S.No.
	Line No.
	From
	To
	Type of Flow
	Flow m3/h
	Selected main Pipe Dia in mm
	Velocity in m/sec
	Selected sub Pipe Valve Dia
	Velocity m/sec.

	
	
	
	
	
	
	
	
	
	


3.2
Piping Material of Construction

Generally the piping material will selected based on the following guidelines. The bidder can make suitable selection depending upon service, type of flow (i.e. if gravity of pressure) and diameter of pipe.

	Service
	Temperature 
	Type of Flow
	Material of Pipe
	Comments/ Restrictions

	Communal Sewage
	Ambient
	Gravity Flow
	Stone Ware/ RCC NP2 Class
	

	Communal Sewage
	Ambient
	Pumped Flow
	CI/ MS Medium Grade
	

	Industrial Waste

Water
	Ambient
	Gravity Flow
	Stone Ware / PVC/ HDPE RCC NP2 Class / CI Class LA / MS Cement Mortar lined 
	RCC & MS Cement Mortar lined pipes shall not be used for highly acidic or alkaline waste waters.

	Industrial Waste

Water
	Temp more than 60 Deg C
	Gravity Flow
	Stone Ware / RCC NP2 Class / CI Class LA/ MS Cement mortar lined
	RCC & MS Cement Mortar lined pipes shall not be used for highly acidic or alkaline waste waters.

	Industrial Waste

Water
	Ambient
	Pressure Flow
	MS Medium Grade / PVC / HDPE / CI Class LA /
	MS pipes shall not be used for highly acidic or alkaline waste waters, in which case SS pipe shall be used.

	Industrial Waste

Water
	Temp >  60 Degree C
	Pressure Flow
	MS Medium Grade / CI Class LA / SS
	MS pipe shall not be used for highly acidic or alkaline waste water, in which case SS pipe shall be used.

	Air Lines (Pressure less than 2kg/ cm)
	Ambient (less than 60 Deg C
	Pressure Flow
	MS Medium Grade / PVC / HDPE / CI Class B Flanged 
	HDPE & PVC pipes not permitted if air temperature is over 60 deg C

	Air Lines (Pressure up to 8 kg/ cm2)
	Up to 120 Dec C
	Pressure Flow
	MS Heavy Grade CI Class B Flanged / SS 304
	

	Bio Gas (Containing Moisture & temp less than 85 deg C
	Ambient (less than 60 Dec C
	Pressure Flow
	MS Medium Grade / PVC / HDPE / CI Class B Flanged
	HDPE & PVC pipes not permitted if air temperature is over 60 deg C

	Steam Low Pressure
	Up to 120 Dec C
	Pressure Flow
	MS Heavy Grade IBR approved / MS Seamless / SS- 304
	Pipe Thickness Class Shall be made according to pressure & Temperature 

	Service Water 
	Ambient
	Gravity / Pressurized
	MS Medium Grade GI Glass B CI Class LA /HDPD / PVC
	

	Chemicals
	Ambient
	Gravity Pressurized 
	PVC / PP / HDPE / SS
	In case chemical temperature is in excess of 45 Dec C only SS pipes shall be used


3.3
Valves – Type & Material Selection Basis 

Thee Valves shall conform to the following requirement of type / Materials & Type

	Service 
	Type
	Material of Const.
	Limitations

	Sewage & Waste Water Gravity Low Press
	Butterfly / Gate
	CI/ Bronze / PP
	

	Sewage & Waste Water Gravity Low Press
	Butterfly / Gate
	CI/ Bronze / PP
	

	Service Water Pressure
	Gate / Globe
	Bronze / PP
	

	Air
	Butterfly/ Ball
	Cast Steel
	

	Steam
	Ball / Plug
	Cast Steel
	

	Chemicals
	Needle / Diaphragm / Plug
	CI / SS / PP (Diaphragm of Neoprene / Teflon)
	Material as per Service / Chemical

	Scum / Sludge
	Butterfly / Ball . Gate / Plug / Diaphragm
	
	


Notwithstanding above all valves types and sizes installation shall be identified by bidder at the time of detailing of piping of the system and shall furnished for approval of the Consultant / Engineer in Charge prior to procurement / fabrication and installation.

4.
Erection / Installation / Jointing & Testing Guide Lines
4.1
Cast Iron Piping

a) Transportation and Stacking. 

The Transportation of materials to the work size and stacking shall be done in a manner to cause minimum in-convenience to the traffic and other construction works. Pipes shall be protected during handling against impact shocks and free fall to avoid cracks and damage.

b) Lowering 

The pipes shall be lowered cautiously to prevent disturbance of the bed and  sides of the trench. The heavy pipes shall be lowered by means of proper shear legs, chain pulley or as directed by Engineer in charge.

c) Laying

i) Every precaution shall be taken to prevent foreign material from entering the pipe while it is being placed in the line.

ii) If the pipe-laying team cannot put the pipe into the trench and in place without getting earth into it, the Engineer in Charge may require that before lowering the pipes into the trench, heavy tightly  woven canvas bag of suitable size shall be placed over each end and left there until the connection is to be made is to be made to the adjacent pipe during laying operations, on debris, tools, clothing of other materials shall be placed in the pipe.

iii) The pipe shall be secured in place with approved backfill material tamped under it except at the end. Pipe and fittings which do not sufficient and uniform space for joints shall be removed and replaced with pipe and fittings of proper dimensions to ensure such space. Precautions shall be taken to prevent dirt from entering the joint space.

iv) At times when pipe laying in not in progress, the open ends of pipe shall be closed by a watertight plug or other means approved by the Engineer in Charge.

d) Joining 

i) Flange faces shall be in a plane perpendicular, true and square to the centerline of the pipe to which they are welded.

ii) Whenever screwed flanges are used the pipe shall extend to within 1.5mm to 3mm of the face of the flanges but not beyond.

iii) Bolt holes shall straddle normal centerlines in the vertical and horizontal places unless otherwise specified.

iv) The  jointing material used between “flanges of pipes shall be compressed fiber board or rubber (sec IS : 638 – 1955) of thickness between 1.5mm to 3mm. The fiber board shall have impregnated with chemically, natural mineral oil and shall have a smooth and hard surface. Its weight per sq m shall be not less than 112g /mm thickness.

v) Each bolt should be tightened a little at a time taking care to tighter diuretically opposite bolts alternatively. The practice of fully tightening the bolts one after another is high undesirable.

e) Testing

i) The pipe line shall be tested to double the working pressure. Pipe line shall be tested in suitable section before back filling. After all the lines are tested in section, a final test shall be performed before commissioning the system.

ii) Test manifolds, connection piping and all other necessary appurtenances for testing shall be installed by contractor at the time of test. On completion of testing the test appurtenances shall be removed.

iii) After satisfactory test, the contractor shall remove water from the pipe line and clean it after testing at his own cost, without flooding and adjoining areas.

f) Procedures of Tests

i) The pipe shall be completely filled with water and it shall be ensured that no air is left in the line. Pressure shall be applied with a calibrated pressure gauge. Upon reaching the test pressure it shall be maintained for a sufficient time to permit complete inspection of the system under test but in no case shall the time be less than 10 minutes.

ii) If the pipe line fails to maintain the specified test pressure, contractor shall determine the location of the leak and shall repair the leak by replacing pipes as directed by the engineer in charge and rectifies the same.

4.2 M. S. piping

a) Transportation and stacking


Refer clause as above.

b) Lowering


Refer clause as above.

c) Fabrication 

i) Layout, cutting and fitting-up

(1) Templates shall be used in laying out headers, laterals and other irregular details to ensure accurate cutting and proper fit-up.

(2) Matching cut bevels to form the welding groove are preferred but smooth, clean, slag-free flame cut bevels are acceptable.

(3) In fitting up details preparatory to final welding, spacers shall be used which tack welding the pipe and connections in position so that a proper gap is made for full penetration of welds. The following are the recommended gaps.

(a)  For pipe size below 150m
1.5mm weld gap

(b)  for pipe sizes 150mm (inclusive) and above 3.00 weld gap

(4) Only small tack welds which penetrate to the bottom of the welding groove shall be used and shall become a part of the fitting weld. Tack welds lacking penetration are not acceptable and must be chipped out. Each weld shall be cleaned of all scale, slag, flux and other foreign matter before additional welding beads are applied.

(5) In general, permanently welded-in rings shall not be used. If back-up rings should be necessary or desirable, they may be used only with specific approval of Engineer In charge. If used, they shall be streamlined to minimize turbulence and resistance to flow through the pipe.

ii) Bending :

Completed bends shall have smooth surfaces and shall be free of flat spots and corrugations.

iii) Fabricated Pipe

(1) Hot bending shall be done with the pipe filled with tamped sand. Following the bending operation, the bend shall be allowed to cool slowly in still air before the sand is removed. The minimum radius shall be six times the nominal pipe diameter.

(2) Cold bends to a radius of six times the nominal pipe diameter or greater may be made without subsequent stress relieving. No clod bending is allowed on pipe larger that 50mm nominal diameter.

iv) Welding :

(1) Welders and welding procedures shall be qualified in accordance with the requirements of the codes and IS: 817 – 1966. Horizontal and/or vertical welding qualifications shall be shown on qualification papers.

(2) All welding shall have full thickness penetration and shall be done by the Electric Arc Process. Gas welding may be done if necessary to prepare a bead for the next phase.

(3) The completed weld shall be cleaned of slag and spatter metal on all surfaces, and when possible the inside bead shall be ground smooth.

(4) No undercutting of pipe adjacent to the completed weld will be permitted.

(5) Finished welds shall project not less than 1.5mm but not more than 3mm from the outer surfaces of the pipe. 

v) Electrodes :

Welding electrodes with a suitable coating shall be in accordance with IS specifications and of a recognized quality. Electrodes shall be preserved in an electrode even and only those electrodes which are so preserved shall be used in the welding. The electrodes shall have to be approved by the Engineer-in-charge



d)
Laying




Refer Clause as above.



e)
Joining




Refer Clause as above.



f)
Testing




Refer Clause as above.



g)
Procedure of Test




Refer Clause as above.

4.3
G. I. Piping


a)
Transportation and stacking.



Refer Clause as above.


b)
Lowering



Refer Clause as above.


c)
Laying and fixing

i) Screwed GI Pipes shall be jointed with screwed sockets, joints, using screwed fittings Care shall be taken to remove any burn from the ends of the pipes. After screwing white lead with a few Stands of the hemp shall be applied while tightening.

ii) Compounds containing red lead shall not be used. All pipes above ground shall be fixed with GI holder bat clamps clear of the walls. If the pipes are fixed in chases or embedded in wall, they shall be secured properly in position by grounding and pipe inside chase will be painted with bituminous paint.

iii) All underground pipes shall have a minimum m cover of 600mm or more as directed by Engineer In Charge.

d)
Testing

i) Before any pipes are painted or covered up they shall be tested to required hydrostatic pressure.

ii) In addition to the sectional testing of water supply piping, the contractor shall test entire installation on completion of the job to the satisfaction of the Engineer-in-charge.

4.4
HDPE & PVC piping


a)
Transportation and stacking.


i) A vehicle with a flat bed, free from nails and other projections which may not cause damage to the pipe, should be used while transporting these pipes.

ii) Black polyethylene (PE) pipes may be stored either under cover or in the open. They are protected from ageing due to sunlight by the addition of appropriate type and quantity of carbon black.

iii) Coils may be stored either on edge, or sacked flatly one on top of the other.

iv) Straight lengths shored be stored on level ground.

v) Available storage space can be further saved by ‘nesting’ i. e., storing smaller diameter pipes inside pipes of relatively larger diameter.

b)
Handling :

Polyethylene in a tough, resilient material which is easy to handle. However dragging pipes/ coils over rough surfaces should be avoided. Unlike other plastic materials, this materials is not affected by low temperature and there is not need for special precautions in handling during cold weather or even in freezing conditions.

c)
Laying

i) Underground Installation :

(3) While trench work is in progress, extensive excavation should be discouraged and advance excavation, as for as possible should be limited to about one day’s pipe laying work. This reduces traffic hazards and lowers risk of soil caving in Whenever gradual curves are involved in pipe alignment, care should be taken to sec. that the curvature radius of the trench alignment is about 20 to 40 times the diameter of the pipes, depending on the size. These methods maximize benefits of the pipes, flexibility and hereby, reduce the occurrence of any sharp bends.

(4) When laying smaller diameter pipes, considerable saving in times and labor can be effected by using longer lengths of pipes in coils. These longer lengths in coils are available in diameters from 20mm OD to 90mm OD.

(5) The a trench, the pipe may be laid in a curvilinear pattern i. e. snaking the pipe in the trench. This curvilinear laying of pipe allows for thermal contraction / expansions, subsequent to back – filling the trench without creating any additional stresses during seasonal changes.

(6) Trench preparation :

Trench width at the crown of the pipe should be as narrow as is practicable. But it should not be less than the outside diameter of the pipe plus another 3000mm too allow proper connection of the side fill. Above the crown of the pipe, the trench may be of any convenient width.

(7) Pipes, especially higher series of pipes, may be laid directly on the trimmed bottom of a trench. However, this should be done in uniform, relatively soft fine-grand soils free from large flints or stones or other hard objects. And where the bottom can readily be brought to an even finish to provide uniform support for the pipes over their length. In other cases, the trench should be excavated to a sufficient depth below the bottom of the pipe to allow for the necessary thickness of the selected bedding material

(8) Bedding and side-filling

(a) Clay is a unsuitable material for bedding or side/filling. Other soils excavated from the trench, such as free-draining coarse sand, gravel, loam and soils of suitable nature with adequate compaction fraction for providing support to the pipe are more suitable Soils such as hard chalk, which break up when wetted, should not be used.

(b) If the material excavated from the trench is un suitable, then granular material like coarse sand, or sand and gravel from outside sources, should be used for bedding and back-filling.

(c) The thickness of the bedding, under the barrel of the pipe should be of a minimum 100 to 150mm depending upon the irregularity of the trench bottom. The bedding should be properly compacted to provide a uniform bed for the pipe. Bricks or other hard materials should not be placed under the pipes even as temporary supports.

(9) After the pipes have been laid and tested, additional material should be placed around the pipe and compacted in 75mm layers upto a level of at least 100mm about the top of the pipe.

(10) Back filling

Material excavated from the trench may be used for the remainder of the back filling. It could be compacted in 30mm layers. Alternatively, it should be in compliance 4 with the special requirements of local or other authorities.

ii) Above ground Installation :

A high rate of linear expansion of exposed pipe section can be expected.

i) Joining :

c) Welded Permanent joints :

These are effected by butt welding employing of fusion technique. Clean, leak-proof and permanent joints can be affected through the following steps.

i. Cut the pipe cleanly as required for the joint to be made.

ii. Bevel and clean the inner edge.

iii. Bring the cut surfaces together, and check for alignment.

iv. Heat the welding mirror to 210 Deg. C, either electrically or with a blow torch or other external heat sources.

v. Verify the temperature of the mirror with the help of thermo –chrome chalk. The chalk mark will turn from blue to black in about 3 seconds.

vi. Bring the freshly cut surfaces, to be joined, into contact with the mirror.

vii. The material will melt. Permit the weld rims to form.

viii. Take the heated ends away from the mirror, and brings them together under slight pressure, to permit them to fuse.

iii) Detachable Flange Joints :

(1) Slip the HD/MS sandwich flange over the pipe ends

(2) Weld the collar (pipe end) to the pipes.

(3) Bring the flange faces together and tighten with bolt.

4.4
Stone Ware / R. C. Pipes / Hume Pipes.


a)
Handling Pipes

At every point of loading or unloading, pipes or castings must be handled by approved lifting tackle, Unloading by rolling down planks or any other form of inclined ramp will not be allowed unless the written consent of the I.T.D.C. to the method proposed has been obtained. Pipes are to be carefully stacked on site with timber packing under and between the pipes.


b)
Laying of Pipes:

(i) The pipes are to be laid up the gradients beginning at the lower end. No pipe is to be laid until the trench has been excavated to is required depth for a distance of 20m, in front of the pipe to be laid. (This distance may very as directed by the Engineer in charge.)

(ii) All the pipes are to be laid perfectly true, both in line and on gradient. The pipes in a trench shall be all laid and fitted previous to the jointing being commenced.

(iii) Properly fitted temporary wooden stopper shall be provided and constantly used to close the ends of all incomplete pipe lines. the stoppers are only to be removed when pipe are being laid and jointed.

c)
Foundation of RC Pipes.

The foundation for the R C pipes or sewer if required shall be formed of cradle block or full encasement of M 100 concrete.

                   d)
Encasing / Bedding

The pipes shall be provided with encasement/bedding etc as directed by the Engineer-in-charge

                   e)
Jointing of RC pipes with Collar Joints:

i) The RC pipes shall be carefully laid in position over the concrete bedding or over the firm ground at the required level and their abutting faces shall be coated with hot bitumen in liquid condition by means of a brush.

ii) The wedge shaped groove in the end of the pipe shall then be filled with sufficient quantity of special bituminous plastic compound.

iii) The collar then shall be slipped over the end of the pipe and the next pipe butted well against the plastic ring by suitable appliance approved by the Engineer-in-charge, so as to thoroughly taken that the concentrically of the pipes and the levels are not disturbed during this operation.

iv) This collar shall be placed symmetrically over the end of the two pipes and the space between the inside of the collar and the outside of the pipe filled with 1 : 1 mixture of cement and sand tempered with just sufficient water to have consistency of the semi-dry condition. Well packed and thoroughly rammed with caulking tools.

v) The joints shall be finished off with a fillet sloping at 45 Deg to the side of the pipe and of days or as directed by the Engineer in charge.

              f)  Depth of Excavation of Trenches 

i) The depth for the trenches will be calculated from the surfaces to the bed of the pipes and in case when a layer of concrete and / or pre-cast blocks are required to be placed below the pipe line, the depth to the bottom of the concrete will be considered.

ii) The depth of the excavation for manhole shall be measured from the surface of the existing ground level to the bottom of the foundation.

5.
Installation & Testing of Valves

1)
General

a)
Whenever practicable and except as otherwise specified, valve stems shall be installed in a direction suitable for easy operation.

b)
Where not otherwise specified on drawing, control valves shall be located and installed so as to provide the following clearance.



i)
Below Valves – 30mm minimum



ii)
Above Valves – sufficient to remove bonnet with wedge.

2)
Cleaning of Valves

a)
Valves will be cleaned before installation. All possible precautions shall be taken to prevent contamination and Valves shall be inspected immediately prior to installation.


b)
If a Valve is found to be contaminated in anyway, it shall be cleaned as follows :



i)
Remove all foreign particles by wiping with a clean lineless cloth.

ii)
wipe interior of valve with clean lint less cloth moistened with can trichloroethylene.


If contamination is excessive :

Suspended the value in a degreasing tank with hand wheel uppermost. Direct a stream of liquid trichlorethylene into the rim of the valve, through both ends and against all inside surface.


Flush thoroughly to remove all foreign matter.


SECTION – 4

Sub-Section  - 4.3

GENERAL SPECIFICATIONS FOR ELECTRICAL WORKS

For Construction, Commissioning and  Operation

on Turn Key basis of

             A.  12 MLD Capacity Common Effluent Treatment Plant
B.  12 MLD Capacity Tertiary Treatment Plant

                       at
Punayta Road Industrial Area

Pali –Marwar (Rajasthan)
March 2008


SECTION – 4

Sub-Section  - 4.4

  GENERAL SPECIFICATION PAINTING WORKS

       For Construction, Commissioning and  Operation

  on Turn Key basis of

    A.  12 MLD Capacity Common Effluent Treatment Plant
                  B.  12 MLD Capacity Tertiary Treatment Plant

                     at
                              Punayta Road Industrial Area

Pali –Marwar (Rajasthan)
March 2008

SECTION – 4

Sub-Section  - 4.4

GENERAL SPECIFICATION PAINTING WORKS

1)
GENERAL


a)
Scope

This specification covers the minimum technical requirements for the painting of all above ground piping, structures, equipment etc., installed by the contractor as per the scope of work explained earlier. The primer and finished paint required to comply with the specifications will be procured and applied by the contractor.


b)
Work

The work involves surface preparation and painting the inner/outer surface, as specified.

2)
SPECIFICATION :

 
a)
General

i) This specification covers the general requirements like surface preparation paint application, color codes etc.

ii) Paint selected shall be such that they should be able to withstand all weather conditions as well as atmospheric. Engineer-in-charge shall approve all the paints that are used for work.

iii) In all eases the primer coat ‘rush be applied within three hours after painting work.

b)
Applicable Standards

The latest revision of the following standards – shall be followed for the painting work.

(1)  
IS : 1477 - Code of the practice for painting.

(2)  
IS : 2074 – Specification for ready mixed method of paint red oxide zinc  chromate primer.  

d) Color Codes

Generally the Color code selected for identification shall be as specified below. However, the Engineer-in-charge shall be consulted before finalizing the shade scheme.



i)
RCC water retaining structures/thanks

Natural Cement Colour



ii)
Steel tanks




Grey



iii)
Structural steel support structures

Black

iv) Piping

(1)  Waste Water



Grey-changing to Blue 

 





as per quality

(2)  Service water



Dark Blue

(3)  Chemical solution lines


Green

(4)  Sludge lines



Brown

(5)  Air





Sky Blue



v)
Valves





Red

v) Equipment

(1)  Motors




Grey

(2)  Pumps




Royal Blue

(3)  Hand Railing



Black & Yellow

 
d)
Material Specifications

i) The primer and finish to be used shall be in accordance with the specifications primer shall be of red-oxide ainc chromate conforming to IS:2074

ii) The paints used shall be uniform and of even consistency.

e)
Surface Preparation

The following methods shall be adopted for the surface preparation, with the approval of the Engineer-in-charge. all piping structural steel shall be cleaned manually by wire brushes of by mechanical wire brushes.

i) Any surface go be painted shall be quite dry and clean. It shall be free from rust, scale, sharp pits, butts, weld spatter., flux, dust, grease, oil and other foreign material before paint is applied. All steel surface shall be freedom all loose mill scale and removable rust.

ii) Solvent cleaning shall be adopted only in extreme eases, with the approval of Engineer-in-charge.

iii) All surfaces with show traces of oxidation after cleaning and before applying paint shall be cleaned again.

iv) No sharp scratches or cuts shall be made on the surface during cleaning operations.

v) Hand Cleaning

The Procedure of band cleaning consists of :

(1) Handling

(2) Hand scraping

(3) Hand wire brushing

(4) Other system with manual striking tools, rust, mill scale and other foreign matter classified al loose, shall be removed by hammering, scaling of by any other hand striking tools or by a combination of the above methods. The impurities still left over after the above wire brushing. On completion of the hand cleaning process, dust and other impurities shall be removed from the surface by clean rags.

f)
Paint Application

i) Each paint coat shall be dry before applying the next coat. The drying time shall be as recommended by paint manufacturer.

ii) No outdoor paint shall tie done during the following weather conditions :

-  Rain

-  Fog

-  Humid conditions

-  Temperature of metal surface greater than 600 0C.

iii) All Wetted Parts :- requiring epoxy paint.

(1) Surface Treatment – on concrete surface dilute acit wash may be used in addition to wire brushing.

(2) Primer 2 coats of zinc rich / zinc chromate with a DFT of 25 microns/coat

(3) Finish 2 coats of of finish with a DFT 250 – 300 microns.

g)
All other surfaces – Synthetic Enamel Paint

i) Primer 2 coats of zinc chromate with 25 microns DET per coat.

ii) Finish 2 coats of Synthetic enamel with total DET of 25 microns.

h)
Method of Application :

i) Primer coats shall be applied by brushing.

ii) The preferred method for the finish coats is brushing or spraying. This shall be strictly following as per manufacturer’s recommendation. Air less spraying of epoxy shall be preferred.

iii) Sufficient time shall be allowed between coats for through drying.

3)
INSPECTION

Each coat shall be inspected and approved before the succeeding coat is applied. The thickness of each coat shall be as per the specification.

4)
Unit / Equipment Identification – Name Tags Painting

The name of the Equipment / Unit shall be tie indicated on the respective equipment/unit. and the Flow direction with arrows shall be indicated on the pipes.

The following size of lettering shall be stenciled on the pipe or equipment in such a way that the writings clearly & easily visible from a maximum number of locations around the area.

Pipe dia etc





Size of Letter in mm

Up to 25 mm





  10 mm

Above   25 mm & up to 150 mm



  30 mm

Above   80 mm & up to 150 mm



  40 mm

Above 150 mm & up to 250 mm



  65 mm

Above 300 mm 





100 mm

Equipment’s





100 mm


SECTION – 5

             Suggested Vendor List for

                   Equipment’s/ Piping/ Electricals & Instrumentation Items
        For Construction, Commissioning and  Operation

       on Turn Key basis of

             A.  12 MLD Capacity Common Effluent Treatment Plant
B.  12 MLD Capacity Tertiary Treatment Plant

                       at
Punayta Road Industrial Area

Pali –Marwar (Rajasthan)
March 2008

SECTION – 5

             Suggested Vendor List for

                   Equipment’s/ Piping/ Electricals & Instrumentation Items
SUGGESTED VENDOR LIST FOR EQUIPMENT’S / PIPING / ELECTRICALS & INSTRUMENTATION ITEMS

	S.NO.
	Equipment / Material / Component
	Manufacturers Name

	1
	Pumps
	

	1.1
	Centrifugal Pumps Horizontal
	Kirloskar / Beacon / KSB / Khimline / Stork

	1.2
	Centrifugal Pumps Vertical
	Kirloskar / Akay / KSB / Khimlime / SU

	1.3
	Cavitation / Screw Pumps
	Roto / Allweheler / Tushako

	1.4
	Submersible Pumps
	Modi Industries/ Kishore/ KSB/ Pullen / ABS

	1.5
	Dosing Pumps
	Asia LMI/ Wellore / VK / Swellore / Shaper Tools

	
	
	

	2
	Pipes Fitting & Valves
	

	2.1
	MS Pipes up to 200 dia
	Tata Steel / GST / BST/

	2.2
	MS Pipes above 200 mm dia
	HSL-Heavy / Mukand /

	2.3
	Cl Class Pipes & Fittings
	BRM / Oriental / Electrosteel / Udadhaya / IISCO/ Supra / Equivalent IS approved

	2.4
	HDPE Pipes
	Pohel / Hasti / Phenolex / Uniplas / Equivalent IS approved

	2.5
	PVC Pipes
	Kisan / Ajanta / ajay / Umiplas / Equivalent Is approved.

	2.6
	Cl / Cast Steel / Bronze Gate construction of Butterfly / Globe / Butterfly / NRV
	Kinoskar / Geeta / Leader / Sant / Audco / Intervalve/ Fouress/ Kirloskar / Equivalent IS approved.

	2.7
	Polyproproplene Valves Ball / Gate / NRV
	Praxit / Pohel / Equivalent IS approved make.

	
	
	

	3
	Mechanical Equipment
	

	3.1
	Mixers / Flocculators
	Remi / Mixrite / HDO / HGE / Standard / Fabco

	3.2
	Blowers 
	Swam / Kay / Everest

	3.3
	Compressor
	Elgi / KG Khosla / Equivalent IS approved.

	3.4
	Pressure Filter / AC Filter
	Ion Exchange / Thermax / Watco / Driplex / Fabco or Pressure filters of bidders own fabrication (See Note below)

	3.5
	Clearifers & Thickners
	Hylic / Triveni / Degremont / HDO / Enviro / Eimco / Fabco

	3.6
	Diffused Aeration
	TEW / EDI / Envirotech / Norton / Air Max

	3.7
	Belt Filtter Press
	Degremont / HDO / Triveni / Eimco

	3.8
	Centrifuge
	Penwalt / Humboldt / Alfa Lavel

	3.9
	Tube Settelers / Media for Bio Reactor
	Munters / Equivalent

	3.10
	HOT Crane
	Brady / Herecules / Sharp Engg.

	3.11
	Exhaust Fans
	Bajaj / Crompton Greaves

	3.12
	Roof Extractor
	Air Conditioning Corp. Ltd. / Flakt India / Ventura Fabrication / Duvent Fans Ltd.

	3.13
	Gear Reducers
	Essen Pro / Radicon / Elecor / Greaves / Shanti

	3.14
	Machanical Bar Screen
	HDO/HGE./EMCO/Degremont/Geo-Miller/Voltas / Paramount 

	3.15
	Chamber Filter Press
	Navgiree / Dianshaw / Equivalent

	3.16
	Dissolved Air Flotation
	TEW/HDO/Krofta / Enviro / EIMCO/ K Pack Paramount

	3.17
	Aerators 
	Puretech / Ankan / Hindustan Dorr – Oliver 

	
	
	


	4.
	Electrical Equipment
	

	4.1
	Power Transformer
	Bharat Bijlee LTd./Crompton Greaves / Kirloskar/ Voltas/ NGEF

	4.2
	11KV Panels
	ABB/Jyoti/NGEF/Siemens/Crompton Greaves

	4.3
	415 Panels
	L & T / Siemens /Electric Control Gear Ltd. / English Electric Ltd./Bhartia Culter Hammer/ASPL

	4.4
	Push Button for nonflame proff/ flame proof 
	Siemens / FCG & Baliga/BCH/L&T

	4.5
	Cables
	Asian / Fort Gloster / Delton / Finolex / Cable Corp. of India/Universal Cables

	4.6
	Lightning Fixtures 
	Bajaj/Crompton Greaves / Philips 

	4.7
	Power Capacitor
	Khatau Jankar/Manohar Bros. / Universal / Madhav Capacitors

	4.8
	Instruments & Controls
	Universal / Automatic Electric Ltd. / Meco Instruments/Industrial Motors P. Ltd.

	4.9
	415 V Air circuit breaker
	English Electric Ltd./Larsan & Turbo/Siemens

	4.10
	Starters 
	BHEL/Perimal Engg./Enterprising Engg./Pan Asia

	4.11
	Relays 
	English electric Ltd./Jyoti Ltd./Universal/ABB

	4.12
	Battery
	Standard Battaries /Chloride India/Ameo Batteries Ltd.

	4.13
	Battery Charges 
	Kerala State Electricity Cop. Ltd./AFCO/Automatic Electric Ltd.

	4.14
	Bus Duct
	Best & Crompton Engg. Ltd/ Power Gear P. Ltd.

	4.15
	Switches & Fuses
	English Electric L & T / Siemens 

	4.16
	Motor Contractors
	Bhartia Cutler Hammer/L & T Siemens /EE


SUGGESTED VENDOR LIST FOR

EQUIPMENT’S / PIPING / ELECTRICALS & INSTRUMENTATION ITEMS

	S.NO.
	Equipment / Material / Component
	Manufacturers Name

	5.
	Instrumentation
	

	5.1
	Pressure Indicator
	Manometer India/H Guru Instruments/General Instruments/ An Instruments/Forbes Marshall / Bells

	5.2
	Level Sensor & Indicator
	Toshniwal Bros./ABB/Bells Controls / Fobes Marshal/Bells/SB Electro Mech

	5.3
	Flow Instrument System
	Resemount (I) Pvt. Ltd./ ABB/ E & H/ Fobes Marshall/SB Electromech 

	5.4
	Gas Meter
	Fluib Components / MKS Instruments/Kurtz Instruments/ Forbes Marshall / ABB

	5.5
	PLC
	Siemens / Allen Bradely/ABB / L & T / Forbes Marshall/ GE

	5.6
	pH meters 
	A-LMI/Rosemont / Toshniwal / E& H/Fobres Marshal

	5.7
	Analyser - Conductivity  
	Fobes Marshall / A-LMI/Rosemont/ Forbes Marshall/ Kent/

	
	
	

	6
	Miscellaneous
	

	6.1
	Fire Extinguishers 
	Steelage Industries / Kooverji Devshi/Vijaya Fire Protection Systems 

	6.2
	D.G. Sets 
	Kirloskar / Detroit Diesel / Greaves Cotton Ltd./ Crompton Greaves 


Note on Vendor List

1.
The above is the proposed vendor list as finalised after discussion with bidders in the pre  bid meeting.

2.
The bidder may suggest some other manufacturers as a par of their offer which may be accepted or rejected during the technical review of the bidders offer by the Engineer in charge/ Consultant after due consideration prior to opening of the price bid. Addition vendors should be clearly indicated in the offer giving reasons as to why they should be accepted and confirmation to what standard they are made to with an installation reference list to be considered

3.
This final list of vendors shall form part of contract and on order the bidder shall provide equipment from these vendors only.


SECTION – 6

DRAWINGS

For Construction, Commissioning and  Operation

on Turn Key basis of

            A.  12 MLD Capacity Common Effluent Treatment Plant
B.  12 MLD Capacity  Tertiary Treatment Plant

                       at
   Punayta Road Industrial Area

Pali –Marwar (Rajasthan)
    March 2008
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VOLUME -II

PRICE SCHEDULES

For Construction, Commissioning and  Operation

on Turn Key basis of

A.  12 MLD Capacity Common Effluent Treatment Plant
                B.  12 MLD Capacity Tertiary Treatment Plant

                    at
Punayta Road Industrial Area

Pali –Marwar (Rajasthan)
March 2008

	To Be filled by bidder & returned along with the offer


Design, Engineering, Procurement, Installation & Commissioning (EPIC) including three years of Operation & Maintenance of one Common Effluent Treatment Plant (CETP)  of 12 MLD capacity at Punayta Road Industrial Area, Pali (Rajasthan)

Our Price for the Proposed CETP is as Follows :

A. For the Main Offer (Based on Existing CETP Technology)

1.
Price for all civil works etc.


____________________

2.
Price for all Electrical Works etc.

____________________

3.
Price for all Mechanical Works etc.

____________________

4.
Price for all Instrumentation work

____________________

5.
Price for 36 months Running of CETP

Per  m3 Cost of treatment


 ___________________

6.
Miscellaneous Works 



____________________






Total

____________________

Total Price in Rs._______________________ (Rs. in words) Rs.________ 

____________________________________________________________








Signature & Seal of Company 




	To Be filled by bidder & returned along with the offer


Design, Engineering, Procurement, Installation & Commissioning (EPIC) including three years of Operation & Maintenance of one Common Effluent Treatment Plant (CETP)  of 12 MLD capacity at Punayta Road Industrial Area, Pali (Rajasthan)

Our Price for the Proposed CETP is as Follows :

B. For the Optional Offer (Based on other Technology)

1.
Price for all civil works etc.


____________________

2.
Price for all Electrical Works etc.

____________________

3.
Price for all Mechanical Works etc.

____________________

4.
Price for all Instrumentation work

____________________

5.
Price for 36 months Running of CETP

Per  m3 Cost of treatment


 ___________________

6.
Miscellaneous Works 



____________________






Total

____________________

Total Price in Rs._______________________ (Rs. in words) Rs.________ 

____________________________________________________________








Signature & Seal of Company 




	To Be filled by bidder & returned along with the offer


Design, Engineering, Procurement, Installation & Commissioning (EPIC) including three years of Operation & Maintenance of one Tertiary Treatment Plant of 12 MLD capacity at Punayta Road Industrial Area, Pali (Rajasthan)

Our Price for the Proposed Tertiary Treatment Plant is as Follows :

1.
Price for all civil works etc.


____________________

2.
Price for all Electrical Works etc.

____________________

3.
Price for all Mechanical Works etc.

____________________

4.
Price for all Instrumentation work

____________________

5.
Price for 36 months Running of Plant

Per  m3 Cost of treatment


 ___________________


 

6.
Miscellaneous Works 



____________________






Total

____________________

Total Price in Rs._______________________ (Rs. in words) Rs.________ 

____________________________________________________________
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