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SECTION- |

NOTICE INVITING TENDERS
(NIT)



Government of India
Ministry of Water Resources, River Development and Ganga Rejuvenation
Bhujal Bhawan, NH-IV, Central Ground Water Board,
Faridabad, Pin - 121001
Phone:0129247721
Email: seop-cgwb@pnic.in

e-Tender Inquiry No. NIET No. 08/2022-23/MMS-I

NOTICE INVITING TENDERS
(National Competitive Bidding)

For and on behalf of President of India, The Chairman, Central Ground Water
Board, invites online bid under two-bid system (technical bid and financial
bid) at CPP portal http://eprocure.gov.in/eprocure/app from eligible and qualified
bidders for Construction of PIEZOMETERS ( 1011 Nos) in SOFT ROCK/
HARD Rock and Supply, Installation, Commissioning of DWLRs and
telemetry, Establishment of Data Acquisition system & its maintenance for
Real Time Ground Water Level monitoring and supply of Ground water level,
ground water temperature data from site and receipt of data at National Data
Centre, CHQ, Faridabad, in a desired format from 1011 Nos
CONSTRUCTED Piezometers wells Through telemetry systems with 05
years warranty and 02 years AMC in STATES of GUJARAT AND
MAHARASHTRA.
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Tender ID | Name of | Region Estimated Cost | EMD in INR
Package in INR
excluding GST
Package 2 GUJARAT AND | 50,75,53,700/- | 1,26,89,000/-
MAHARASHTRA
Critical Dates Date Time
1 Dates of Online Publication of Tender 04.03.2023 | 09:00
Documents in CPP portal
2 Dates of Tender Document Start | 04.03.2023 | 09:00
3| Download End | 27.03.2023 | 09:00
4 Deadline for seeking further information/ 27.03.2023 | 09:00
clarifications through email
S Date of Pre-Bid Meeting 16.03.2023 | 11:00
6 Dates of Online Submission of Start | 04.03.2023 | 09:00
7| Tender End | 27.03.2023 | 09:00
8 Deadline for Physical Submission of Cost of 27.03.2023 | 9:00
Tender Documents and EMD/ Bid Security
9 Time and Date for Opening of Technical Bid 28.03.2023 | 15:30
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Time and Date for Opening of Financial Bid Will be communicated online
after technical evaluation
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Interested tenderer may obtain further information about these requirements from the
above office during working hours or through email and/or from the websites
http://cgwb.gov.inand https://eprocure.gov.in/eprocure/app

Tender documents may be downloaded from the above websites. The bidders must
pay non-refundable fee of Rs.5000/- (Five Thousand ) only in the form of Account
Payee Demand Draft from any of the commercial bank in India, in favour of Drawing &
Disbursing Officer, Central Ground Water Board, payable at Faridabad on or before the
deadline fixed.

All tenders must be accompanied with EMD/ Bid Security as mentioned in Para 2 in
favour of The Drawing & Disbursing Officer, Bhujal Bhawan, NH-IV, Central Ground
Water Board, payable at Faridabad, in the manner prescribed in bidding documents,
on or before the deadline fixed.

In the event of any of the above mentioned tender opening date being declared as a
holiday/ closed day or the purchase organization, the tenders will be opened on the
next working day at the appointed time.

Bids shall be received online only at the website of CPP portal
https://eprocure.gov.in/eprocure/app.

Aspiring bidders who have not enrolled/ registered in CPP portal are advised to enrol/
register before participating through the portal. The portal enrolment is free of cost. The
bidders are advised to go through the instructions provided at section-XV: ‘Instructions
for online bid submission’.

The bidders will be at liberty to be present either in person or through an authorised
representative, who must carry ‘Bid Acknowledgement Receipt’, at the time of opening
of bid or can view the bid opening event online at their remote end.

This Tender can be Cancelled/Withdrawn any time without assigning any
reasons to bidders/ tenderers

Superintending Engineer
Bhujal Bhawan, NH-1V,
Central Ground Water Board,
Faridabad, Pin - 121001



SECTION- I

INSTRUCTIONS TO BIDDERS
(ITB)



SECTION- I

INSTRUCTIONS TO BIDDERS (ITB)

General

The Employer wishes to receive bids for the Construction of Piezometers in Soft Rock/ Hard Rock
and Supply, Installation, Commissioning of DWLRs and telemetry, Establishment of Data
Acquisition system & its maintenance for Real Time Ground Water Level monitoring and supply of
Ground water level, ground water temperature data from site and receipt of data at National Data
Centre, CHQ, Faridabad, in a desired format from1011 Nos CONSTRUCTED Piezometers wells
Through telemetry systems with 05 years warranty and 02 years AMC in STATES of
GUJARAT AND MAHARASHTRA.Throughout these bidding documents, the terms bid and
tender and their derivatives (bidder/tenderer, bid/tendered, bidding/tendering, etc.) are
synonymous..
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The Employer has issued these tender enquiry documents for the Construction Of Piezometers in
Soft Rock/ Hard Rock and Supply, Installation, Commissioning of DWLRs and telemetry,
Establishment of Data Acquisition system & its maintenance for Real Time Ground Water Level
monitoring and supply of Ground water level, ground water temperature data from site and receipt
of data at National Data Centre, CHQ, Faridabad, in a desired format from 1011 Nos
CONSTRUCTED Piezometers wells Through telemetry systems with 05 years warranty and 02
years AMC in STATES of GUJARAT AND MAHARASHTRA.and related services as
mentioned in Section-V: “Scope of Work and Technical Specifications”, which also indicates,
interalia, the Tentative List of Locations.

1.2

This section (Section II: “Instructions to Bidders”) provides the relevant information as well as
instructions to assist the prospective tenderers in preparation and submission of tenders. It also
includes the mode and procedure to be adopted by the Employer for receipt and opening as well
as scrutiny and evaluation of tenders and subsequent placement of contract.
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Before formulating the tender and submitting the same to the Employer, the tenderer should read
and examine all the terms, conditions, instructions etc. contained in the tender documents. Failure
to provide and/ or comply with the required information, instructions incorporated in these tender
documents may result in rejection of its tender.

Eligibility Criteria of Bidder

2.1

This invitation to bid is open to any bidder meeting the following requirements :

(@) The bidder shall be qualified for the contract as notified by the Employer in subsequent
clauses.




2.2

(@) Any tenderer, (proprietorship firms, partnerships firms, companies, corporations, joint
ventures) registered with Central or State Government or the Central Ground Water Authority
(CGWA) are eligible to participate in the tender. A self attested copy in respect of valid
registration/ enlistment with the respective authorities is to be submitted

(b) Bidders are permitted to form consortium. The clauses as given below shall be applicable for
consortium.

Vi.

vil.

In case of a consortium /Joint Venture, certified copy of the agreement between
various partners shall be submitted with the tender.

The consortium /Joint Venture shall nominate a Representative who shall have
the authority to conduct all business for and on behalf of any and all the members
of the JV during the bidding process and, in the event the JV is awarded the
Contract, during contract execution.

The consortium /Joint Venture will identify a lead partner who will be authorised to
execute the contract with the department. All financial transactions and liabilities
shall rest with the lead partner.

In the case of a consortium /Joint Venture, all members shall be jointly and
severally liable for the execution of the Contract in accordance with the Contract
terms.

JV members are jointly and severally responsible and liable for the contract. For
pre- qualification, the JV should fulfil the criteria specified in the pre-qualification
document. The attributes to be evaluated will be the same as for individual
contractors; however, certain parameters up to the specified limits have to be
essentially met by them collectively, some by the lead partner, and some by the
other partner, as briefly described below:

X. Qualifying factors to be met collectively:
(A) Annual turnover from construction;
(B) Particular construction experience

Y. Qualifying factors for lead partner:

(A) Annual Turnover from Construction;

(B) particular construction experience;

Not less than of 50 (fifty) percent of the respective limits of above criteria
prescribed in case of individual contractors may be accepted;

Z. Qualifying factors for other partner:
Same as for lead partner except that for the factors specified in (Y) above, a
lower limit of 25 (twenty-five) per cent.

A tenderer shall submit only one bid in the same tendering process, either
individually as a tenderer or as a partner of a consortium /Joint Venture.

Number of the members/firms in a joint venture shall not be more than two
including the lead partner




(c)

A Bidder shall not have a conflict of interest. Any Bidder found to have a conflict of interest
shall be disqualified. A Bidder may be considered to have a conflict of interest for the purpose
of this bidding process, if the Bidder:
i.  directly or indirectly controls, is controlled by or is under common control with
another Bidder or
ii.  receives or has received any direct or indirect subsidy from any other Bidder;or
iii.  has the same legal representative as another Bidder; or
iv.  has a relationship with another Bidder, directly or through common third parties,
that puts itin a position to influence the bid of another Bidder, or influence the
decisions of the Purchaser regarding this bidding process; or
v.  participates in more than one bid in this bidding process. Participation by a Bidder
in more than one Bid will result in the disqualification of all Bids in which such
Bidder is involved. However, this does not limit the inclusion of the same
subcontractor in more than one bid

(d)

(e)

(f)

(8)

(h)

Either the lead partner or the other member of the Joint Venture/Consortium should be a
manufacturer of the DWLR or be a dealer authorised by the Principal/ OEM in respect of
DWLRs and telemetry, and, either the lead partner or the other member shall have
experience in drilling where construction of water well is component of scope of work
Bidders will be required to employ at least one ground water professional with minimum
qualification of graduate degree in engineering/master's degree in geosciences with
minimum 3 years of experience in construction of exploratory & observation, Piezometer
wells and similar works. The undertaking for employment of these ground water
professional be given.

Bidder will be required to deployat least one dedicated Service Engineer cum operator at
the Regional office Data Center for Operation of DWLR system and ensure seamless data
transfer from remote DWLR stations to National data Center through GSM/GPRS network
& then to India WRIS/WIMS software through internet. The processed data from India
WRIS/ WIMS in the form of reports/ bulletins will be transmitted to Regional & National Data
Centre as per technical specifications. The undertaking for employment of these ground
water professional be given.

Bidders will be required to deploy at least 19 rigs for the package along with submersible
pumps of various capacities, ancillaries equipments tools accessories required for
construction of well and pumping test as mentioned in the section V, Scope of Work and
Technical specification. An undertaking in this regard should be submitted in the technical
Bid.

Bidder should be in continous business of supplying and /or after sale services of real time
telemetry, hydrometrological instrucments and systems for surface and/ or ground water
during the last three years prior to date of bid submission




2.3

Average annual financial turnover during the last three years, ending 31st March of the
financial year i.e. 2019-20, 2020-21, 2021-22 should be at least 30% of the estimated cost.
The applicant should have achieved minimum annual value of Water Well construction work
(as certified by Chartered Accountant), and at least 30 (thirty) percent of which is for Supply

and Installation of DWLR and Telemetry carried out in any of the year over a stated period.
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The bidder should have experience of having successfully completed similar works during last 7
years ending last day of month previous to the one in which tenders are invited:

(@) Three similar completed works costing not less than the amount equal to 40% of the
estimated cost.
or
Two similar completed works costing not less than the amount equal to 50% of the estimated
cost.
or
One similar completed work costing not less than the amount equal to 80% of the estimated
cost.
or
Sum total of similar completed works costing not less than the amount equal to 100% of the
estimated cost in a single financial year.

(b) Defination of Similar works:
For Part A : Construction Of Piezometers

Similar works are defined as ‘any work in which drilling for exploration/explotation of natural
resources is component of scope of work.

For Part B : Construction Of Piezometers

For component of supply, installation and commissioning of Digital Water Level
Recorder alongwith Telemetry , Bidder may associate with original manufacturer or
authorized agent of original manufacturer. In case of authorized agent, an authorization
letter from original manufacturer shall be submitted along with bid.

The so associated original manufacturer or authorized agent should have minimum 03
years overall experience for supply, installation, commissioning, and maintenance of Digital
Water Level Recorder. Experience certificate certified by an officer not below the rank
of Executive Engineer or equivalent shall be submitted with the bid.

10




(c) The value of the executed work shall be brought to the current costing level by enhancing the
actual value of works at simple rate of 7% per annum calculated from the date of completion
to last date of submission of bid.

(d) The tenderer shall submit details of works executed by them in last 7 years for qualification of
work experiences criteria, documentary proof such as completion certificate & other
documents from client clearly indicating the nature/scope of work, contract number, contract
amount and actual date of completion, of such works. Rig deployment /copy of work order
cannot be considered as work completion. Work completion certificate or part completion
certificate is to be submitted.

(e) In case the work is done for private/ Government clients, details as per table at In case the
work is done for private/ Government clients, details as per table at SI.No.3 (a) & 3 (b) of
Section Xl are to be submitted. Documents are to be submitted. Documents establishing
receipt of payment for such works are to be submitted. For this purpose TDS certificate or
Form 26 AS of Income Tax department or copy of Bank statement or any other document
clearly indicating name of organisation making payment, amount of payment shall be
submitted.

(f) The tenderer or their principal/ collaborator should have supplied and commissioned at least 30
% of the Digital Water Level Recorders stations with GSM / GPRS based telemetry during last
7 (Seven) years (i.e.April 2015-16, 2016-17, 2017-18, 2018-19, 2019-20, 2020-21 and 2021-
22 and thereafter to Central Government/ State Government Departments or Public Sector
Undertakings or any Project/ any other Public/ Private Customers in India. Note: The proof of
supply as per supply order along with delivery challan and Commissioning report/
Installation report/ Performance certificate in respect of successful commissioning

(g) The bidder should have after sales support in the region (within a radius of 500 km from the
State Capital) for Digital Water Level Recorders stations with GSM / GPRS based telemetry. If
bidder does not have any after sales support office within 500 km from state Capital at the
time of bidding, he shall be required to establish the same within one month after successful
award of contract.

(h) The bidder shall submit the product brochure/literature, compliance statement duly signed by
the bidder and other supporting document if any to establish the claim that the offered
equipment meets the technical specifications provided in tender document. If there is any
deviation in specification it should be mentioned in separate column of compliance statement

2.5

The bidder must submit an undertaking for carrying out chemical analysis of water samples from
any NABL accredited lab/labs. The Lab/labs shall have combined capacity of analyzing at least
300 water samples in a month.

11




2.6

Experience in Soft/Alluvial formation
Bidders applying for soft/alluvial formation

(@) Must have previously drilled pilot hole to a depth of at least 300 m. Number of such wells
should not be less than 10% of number of wells to be constructed in a particular package
in Soft/Alluvial formation. (in case of core drilling the depth of bore hole shall be minimum
200m)

(b) Must have previously completed tubewells up to a depth of 250 m. Number of such wells
should not be less than 5% of number of wells to be constructed in Soft/Alluvial formation.

Experience in Hard rock formation

Bidders applying for hard rock formation

(@) They must have drilled/completed wells to a depth of at least 100 m. Number of such wells
should not be less than 10% of number of wells to be constructed in Hard rock formation.

Experience For DWLR and Telemetry
(Without Quality Probe)

The bidder must have supplied, tested, and commissioned the Digital/ Automatic Water Level
Recorder stations with GSM / GPRS and Digital Water Level Sensor (Non Vented, Submersible
temperature Sensor) based telemetry to the extent of at least 30% stations (comprising of
minimum 1 data logger and sensor at each station) in total in any two of the year during a period of
last 7 years from the last date of submission of bid document and should be in use satisfactorily
with no adverse report for atleast one year preceding the date of bid opening.

(With Quality Probe)

The bidder must have supplied, tested, and commissioned the Digital/ Automatic Water Level
Recorder stations with GSM / GPRS and Digital Water Level Sensor (Non Vented, Submersible
temperature Sensor) and with electrical conductivity based telemetry to the extent of at least 30%
stations (comprising of minimum 1 data logger and sensor at each station) in total in any two of the
year during a period of last 7 years from the last date of submission of bid document and should be
in use satisfactorily with no adverse report for atleast one year preceding the date of bid opening.

2.7

After approval of Technical bid, the Financial bid will be opened only after qualifying the Technical
Bid. The Financial bid will be evaluated considering the Gross total amount of BOQ including GST.
Note: 1. The bidders are requested to quote the rate (excluding GST) against the item in BOQ
(Financial bid). The tax (GST) is taken during uploading of the tender document in CPPP is 18%.
This helps in uniform comparison of bids. The actual Tax (GST) as applicable will be reimbursed
only after producing the following proof of tax amount paid to Government (i) A copy of GSTR-1,
(ii) A copy of GSTR- 3B, (iii) CA certificate indicating details of invoices against which the payment
under GSTR-3B has been made and any other relevant document.

12




2.8

Criteria under Clause 2.1,2.2, 2.3, 2.4, 2.5 & 2.6 should be fulfilled by any/ some/ all the members
of the consortium in individual/combined capacity.

lllustration with Example:

Suppose the estimated cost of package is Rs.18,00,00,000/- & bidder has executed three works
40% of Rs.18,00,00,000/-= Rs.7,20,00,000/-, then: to be considered responsive/qualifying

At least One work done by A, B, C each should be more than Rs.7,20,00,000/-

Or,

One Work done by A, Two works done by B should be more than Rs.7,20,00,000/- even if no work
is done by C is also be considered.

Or,

Three works done by A each costing more than Rs.7,20,00,000/- and no work by B & C is also be
considered.

13




2.9

Tenderers are required to submit duly self attested following documents:-

(a) Copy of valid registration/ enlistment with the respective authorities (Reference: clause 2.2 of
eligibility criteria). (SI.No.1 of Section XI)

(b)In case of a consortium, certified copy of the agreement between various partners.
(Reference : Clause 2.2 of eligibility criteria)

(c) Scanned copy of undertaking of having employed the ground water professional during
execution of work. (Reference : Clause 2.2 (c ) of eligibility criteria)

(d) Scanned copy of undertakingas per eligibility criteria 2.2 (d).

(e) Turnover for last three years duly certified by Chartered Accountant. (Reference: Clause
2.3 of eligibility criteria). (SI.No.2 of Section XI)

(f) Details of works completed as per table at Sl. No.3 (a) of Section Xl along with
documentary proof.(Reference : Clause 2.4 of eligibility criteria)

(9) Details of payment received for completed works alongwith documentary proofas per table at
Sl. No 3(B) of Section XI (Reference : Clause 2.4 of eligibility criteria)

(h) Scanned copy of undertaking as per eligibility criteria 2.5

(i) Details of Borewells/ Tubewells constructed as per table at Sl. No.4 of Section
Xl.(Reference : Clause 2.6 of eligibility criteria)

(j) Scanned copy of EMD: As per clause 13 of Section Il Instructions to Bidders.

(k) Scanned copy of tender fee

(I) Scanned copy of Tender Acceptance letter: As per format in Section XIV

m) Undertaking as per clause2.5 of eligibility criteria

n) The proof of supply in respect of DWLR and telemetry as per supply order along with delivery
challan and Commissioning report/ Installation report/ Performance certificate in respect of
successful commissioning.(Reference : Clause 2.4 of eligibility criteria) along with documentary
proof.

(0) Certificate for After Sales support certificate. (Reference: Clause 2.4 of eligibility criteria) along with
documentary proof in respect of DWLR and telemetry.

(p) Details fo DWLR'’s supplied installed and commissioned alongwith undertaking for no adverse report
for atleast 1 year

(q) Descriptive Documents, drawings, notes and references of operating and assembly of mechanical
parts in respect of DWLR and telemetry alongwith detailed description of the goods’ essential
technical and performance characteristics.

(r) A clause-by-clause commentary on the Purchaser's technical specifications demonstrating
substantial responsiveness of the Goods and Services to those specifications or a statement of
deviations and exceptions to the provisions of the Technical Specifications. For purposes of the
commentary to be furnished above, the Bidder shall note that standards for workmanship, material
and goods, and references to brand names or catalogue numbers designated by the Purchaser in its
Technical Specifications are intended to be descriptive only and not restrictive. The Bidder may
substitute alternative standards, brand names and/or catalogue numbers in its bid, provided that it
demonstrates to the Purchaser's satisfaction that the substitutions ensure substantial equivalence to
those designated in the Technical Specification along with the certificates/ documents as specified in
the Scope of Work and Technical Specifications Part C, para 1.0 Scope of Work (xix)

(s) Non-manufacturer biddersin respect of DWLR and telemetry will submit the manufacturer's
authorization Form as per Proforma in Section XIX

(t) Tender document duly signed in all pages, scan and submit online along with above.

(u) Duly Signed copy of Integrity Pact as per format in Section XIV

(
(
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2.10 Bidders have the option to submit the documents listed above in Clause 2.9 online only. In
addition, original EMD & Tender Fee to be submitted to Superintending Engineer, Central Ground
Water Board, Bhujal Bhawan, NH-IV Faridabad, Haryana 121001on or before deadline of tender
submission.
Note: Documents listed above at Clause 2.9 are to be mandatorily submitted online along
with the bid.

2.11 | Deleteds

2.12 | Non-submission of any document listed in clause 2.9 & 2.10 above, will lead to rejection of the bid
of the bidder.

2.13 | The eligibility of the bidder shall be decided only as per Section-Il Clause 2 Eligibility Criteria of
Bidder (Clause 2.1 to 2.12), irrespective of whatsoever elsewhere is mentioned in the tender
document.

3 | Cost of Bidding Document/ Tendering Expense
3.1 | The tenderer shall bear all costs and expenditure incurred and/ or to be incurred by it in connection
with its tender including preparation, mailing and submission of its tender and for subsequent
processing the same. The Employer will, in no case be responsible or liable for any such cost,
expenditure regardless of the conduct or outcome of the tendering process.
4 | One Bid per Bidder
4.1 | Each bidder shall submit only one bid either by himself or as a partner in a Joint Venture.
5 | Site Visit
5.1 | The bidder is advised to visit and examine the site of work and its surroundings and obtain for itself
on its own responsibility all information that may be necessary for preparing the Bid and entering
into a contract for construction of the wells. The costs of visiting the site shall be at the bidder's
OWN expense.
6 | Contents of Bidding Documents
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6.1

In addition to Section I: “Notice inviting Tender” (NIT) the tender enquiry documents include:

Section II: Instructions to Bidders (ITB)

Section IlI: General Conditions of Contract (GCC)
Section IV: Special Conditions of Contract (SCC)
Section V: Scope of Work and Technical Specifications
Section VI: Tentative List of Locations

Section VII:  Bill of Quantities and Summary of Packages
Section VIIl:  Formats for Submission of Data

Section IX: Drawings
Section X: Bidding Data

Section XI: Formats for Qualification Information
Section XII: Bank Guarantee Form for EMD
Section XIll: ~ Bank Guarantee Form for Performance Security

Section XIV:  Tender Acceptance Form

Section XV: Instructions for Online Submission of Tenders

Section XVI:  Safety Code

Section XVII:  Model Rules for the Protection of Health and Sanitary Arrangement for Workers
Section XVIII:  Contractor’s Labour Regulations

Section XIX:  Checklist.

Section XX:  Contract form.

Pre-Bid Meeting and Clarification of Bidding Documents

The bidder or his official representative is invited to attend a pre-bid meeting which will take place
at Central Ground Water Board, Bhujal Bhawan, NH-IV Faridabad, Haryana 121001 on at
hours.

7.2

The purpose of the meeting will be to clarify issues and to answer questions on any matter that
may be raised at that stage.

7.3

The bidder is requested to submit any questions in writing/ FAX/e-mail to reach the Employer not
later than “Deadline for seeking further information/ clarifications through email”.

7.4

Any modification of the bidding documents listed in Clause 6.1 which may become necessary as a
result of the pre-bid meeting shall be made by the Employer exclusively through the issue of an
Addendum/ Corrigendum and the same will be available in the web site and not through the
minutes of the pre-bid meeting.

7.5

A tenderer requiring any clarification or elucidation on any issue of the tender enquiry documents
may take up the same with the Employer in writing or by fax/ e-mail provided that such request is
received by the critical date mentioned in Para 2 of Section | (Notice Inviting Tenders). The
Employer will publish the response to such queries on CPP portal prior to the prescribed date of
submission of tender.

16




7.6

To assist in the examination, evaluation and comparison of bids, the Employer may at its
discretion, ask any bidder for clarification of its bid, including breakdown of unit, rate. The request
for clarification and the response shall be in writing, but no change in the price or substance of the
bid shall be sought or offered or permitted.

Amendments to Bidding Documents

8.1

At any time prior to the deadline for submission of tenders, the Employer may, for any reason
deemed fit by it, modify the tender enquiry documents by issuing suitable amendment(s) to it.

8.2

Such an amendment will be notified through website https://eprocure.gov.in/eprocure/app and will
be binding on them. The tenderers are advised to visit this website from time to time till the bid
submission end date and take note of amendment(s) before uploading their tender.

8.3

In order to provide reasonable time to the prospective tenderers to take necessary action in
preparing their tenders as per the amendment, the Employer may, at its discretion extend the
deadline for the submission of tenders and other allied time frames, which are linked with that
deadline.

Language of the Bid

The tender submitted by the tenderer and all subsequent correspondence and documents relating
to the tender exchanged between the tenderer and the Employer, shall be written in the English
language.

9.2

The tender submitted by the tenderer and all subsequent correspondence and documents relating
to the tender exchanged between the tenderer and the Employer, may also be written in the Hindi
language, provided that the same are accompanied by English translation, in which case, for
purpose of interpretation of the tender, the English translations shall prevail.

10

Bid Prices

10.1

Unless stated otherwise in the bidding document, the contract shall be for the whole Work based
on the unit rates and prices in the Bill of Quantities submitted by the bidder.

The bidder shall fill in rates for all items of the Work described in the Bill of Quantities in financial
bid. The rate filled in BOQ against the item wise should be exclusive of tax (GST). The GST will
automatically be filled up in BOQ against each item. The GST is at 18% as on date of uploading
the tender through CPPP.

Note: Bidders are requested not to fill any rates in the technical bid section otherwise the bid will
summarily be rejected.
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10.2

Prices payable to the Contractor as stated in the contract are firm and not subject to adjustment
during the performance of the contract. Prices quoted in rate should be cost per unit against each
item in BOQ without GST.

The actual Tax GST amount as applicable shall be reimbursed to the contractor only after
producing the following proof of tax amount paid to Government (i) A copy of GSTR-1, (ii) A copy
of GSTR- 3B, (iii) CA certificate indicating details of invoices against which the payment under
GSTR-3B has been made and any other relevant document.

11

Currency of Bid and Payment

111

The tenderer shall quote only in Indian Rupees.

12

Bid Validity

121

If not mentioned otherwise in the ITB, the tenders shall remain valid for acceptance for a period of
120 days (one hundred and twenty days) after the date of tender opening prescribed in the tender
document. In case the last date of submission of bid has been extended, 120 days shall be
counted from extended date. Any tender valid fora shorter period shall be treated as
unresponsive and rejected.

12.2

If any tenderer withdraws his tender before the said period, then the Employer shall, without
prejudice to any other right or remedy, be at liberty to forfeit the said Earnest Money.

12.3

In exceptional cases, the tenderers may be requested by the Employer to extend the validity of
their tenders up to a specified period. Such request(s) and responses thereto shall be conveyed by
post or by fax/ email followed by post. The tenderers, who agree to extend the tender validity, are
to extend the same without any change or modification of their original tender and they are also to
extend the validity period of the EMD accordingly. A tenderer, however, may not agree to extend
its tender validity without forfeiting its EMD.

12.4

In case the day up to which the tenders are to remain valid falls on/ subsequently declared a
holiday or closed day for the Employer, the tender validity shall automatically be extended up to
the next working day.

13

Bid Security/ Earnest Money Deposit (EMD)

13.1

Pursuant to ITB clauses 6.1 the tenderer shall furnish along with its tender, earnest money for
amount as shown in the NIT. The earnest money is required to protect the Employer against the
risk of the tenderers unwarranted conduct as amplified under sub-clause 13.7 below.

13.2

The earnest money shall be denominated in Indian Rupees.
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13.3

The earnest money shall be furnished in one of the following forms:

(@) Account Payee Demand Draft
(b) Fixed Deposit Receipt
(c) Banker's cheque and

(d) Bank Guarantee

The demand draft, fixed deposit receipt or banker’s cheque shall be drawn on any commercial
bank in India, in favour of the authority specified in the Para 5 of NIT. In case of bank guarantee,
the same is to be provided from any commercial bank in India as per the format specified under
Section XlI in these documents.

13.5

The earnest money shall be valid for a period of 60 (sixty) days beyond the validity period of the
tender.

13.6

Unsuccessful tenderers’ earnest money will be returned to them without any interest, after expiry of
the tender validity period, but not later than 30 days after conclusion of the resultant contract.
Successful tenderers earnest money will be returned without any interest, after receipt of
performance security from that tenderer.

13.7

Earnest money of a tenderer will be forfeited, if the tenderer withdraws or amends its tender or
impairs or derogates from the tender in any respect, withdraws its tender, or fails to sign the
contract within the period of validity of its tender. The successful tenderers earnest money will be
forfeited if it fails to furnish the required performance security within the specified period.

14

Bid Submission

14.1

Tenders shall be received online only at the website of CPP portal
http://eprocure.gov.in/eprocure/app. All the scanned copies of documents comprising the bid shall
be serially numbered and mentioned in the checklist provided in section XIX which should be the
first document of the bid.

14.2

The hard copy of the technical bid with all documents uploaded online shall be sent through
registered post/ courier/ by hand so as to reach the Employer within the date of opening of
technical bidto facilitate tender evaluation process as sometimes the scanned copies of documents
are not legible. In case any discrepancy is observed between the text of the original copy uploaded
online and that in the hard copy of the same tender set submitted by registered/ speed post/
courier/ by hand, the text of the uploaded copy shall prevail.

14.3

The tenderer, after submitting its tender, is permitted to alter/ modify its tender within the deadline
for submission of tender through online only.
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14.4 | No tender should be withdrawn after the deadline for submission of tender and before expiry of the
tender validity period. If a tenderer withdraws the tender during this period, it will result in forfeiture
of the earnest money furnished by the tenderer in its tender.

14.5 | Documents Comprising the Tender
The tender to be submitted by tenderer shall contain the following documents, duly filled in, as
required:

Cover 1 (Technical Bid)

(@) Scanned copy of Tender Fee and EMD

(b) Documentary evidence, as necessary in terms of clauses 2 and 16.3 establishing that the
tenderer is eligible to submit the tender and, also, qualified to perform the contract if its tender
is accepted.

(c) Tender Acceptance Letter

(d) Scanned copy of GST Registration/ TIN/ TAN/ PAN

(e) Mandate form as per prescribed format for electronic clearing service.

Cover 2

(@) Financial Bid.
Note: (1) Only rates without GST against each item in BOQ shall be filled up. The GST as
applicable will automatically be filled up and the GST @ 18% taken at the time of tender
publishing in CPPP.
(2) Al BOQs will be evaluated put together as a single package. The bids will be summarily
rejected if the bidder does not quote for all the BOQ's of the Package. If the bidder does not
quote rate for any item of the BOQ, it will be deemed to be covered under the total cost of the BOQ.

14.6 | A tender, which does not fulfil any of the above requirements and/ or gives evasive information/
reply against any such requirement, shall be liable to be ignored and rejected.

14.7 | The tender shall either be typed or written in indelible ink and the same shall be signed by the
tenderer or by a person(s) who has been duly authorized to bind the tenderer to the contract. The
letter of authorization shall be by a written power of attorney, which shall also be furnished along
with the tender.

14.8 | The tender shall be duly signed at the appropriate places as indicated in the tender documents and
all other pages of the tender including printed literature, if any shall be initialled by the same
person(s) signing the tender. The tender shall not contain any erasure or overwriting, except as
necessary to correct any error made by the tenderer and, if there is any such correction; the same
shall be initialled by the person(s) signing the tender.

15 | Bid Opening

20




15.1

The Employer will open the tenders at the specified date and time and at the specified place as
indicated in the Para 2 of NIT (Section ).

In case the specified date of tender opening falls on/ is subsequently declared a holiday or closed
day for the Employer, the tenders will be opened at the appointed time and place on the next
working day.

15.2

The bidders will be at liberty to be present either in person or through an authorised representative,
who must carry ‘Bid Acknowledgement Receipt’, at the time of opening of bid or can view the bid
opening event online at their remote end.

The tender opening official(s) will prepare a list of the representatives attending the tender
opening. The list will contain the representatives’ names and signatures and corresponding
tenderers’ names and addresses.

15.3

The technical bids through online in CPPP shall be opened in the first stage, at the prescribed time
and date. These bids shall be scrutinized and evaluated by the competent committee/ authority
with reference to parameters prescribed in the tender document. Thereafter, in the second stage,
the financial bids of only the technically acceptable offers (as decided in the first stage) shall be
opened for further scrutiny and evaluation.

Note: No bidders shall write the amount in anywhere in technical bid. If so the bid will be
treated as non responsive and rejected such bids.

16

Examination of Bids and Determination of Responsiveness

16.1

Scrutiny and Evaluation of Tenders

Tenders will be evaluated on the basis of the terms and conditions already incorporated in the
tender enquiry document, based on which tenders have been received and the terms, conditions
mentioned by the tenderers in their tenders. No new condition will be brought in while scrutinizing
and evaluating the tenders.

16.2

Preliminary Scrutiny of Tenders

The tenders will first be scrutinized to determine whether they are complete and meet the essential
and important requirements, conditions as prescribed in the tender enquiry document. The tenders
that do not meet the basic requirements are liable to be treated as unresponsive and ignored.

The following are some of the important aspects, for which a tender may be declared unresponsive
and ignored:

a) Tender is unsigned.

b) Tenderer is not eligible.

c) Tender validity is shorter than the required period.

) Required Tender Fee and EMD have not been provided.

e) Tenderer has not agreed to give the required performance security.

f) Tenderer has not agreed to essential condition(s) specially incorporated in the tender enquiry.

o

(
(
(
(
(
(
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16.3

Documents Establishing Tenderer’s Eligibility and Qualifications
The documentary evidence needed to establish the tenderer’s qualifications shall fulfil the following
requirements:

(@) Self attested copy in respect of valid registration/ enlistment with relevant authorities as
mentioned in clause 2.2.

(b) Audited Balance Sheet of last three financial years (i.e., 2019-20, 2020-21, 2021-22)

(c) Self attested copy of ‘Acceptance of Tender'/ ‘Notice of Award’/ ‘Contract’ of similar works, as
defined in clause 2.4, during the last seven years (ending on the last day of the month
previous to the one in which the tenders are invited) and ‘Work Completion Certificate’ from
the Employer for those works/ documents establishing receipt of payment for such works.

(d) List of wells constructed by the contractor where depth of pilot hole drilling is 300 m (for soft
rock/ alluvial formation) or more with supporting documents in the format prescribed in Section
XI(4).

(e) List of wells constructed by the contractor where depth of drilling is 100 m and above (hard
rock/ boulder formation) or more with supporting documents in the format prescribed in
Section XI(4).

(f) All the documents as mentioned in the clause 2.9

16.4

Tenderers Capability to Perform the Contract

The Employer, through the above process of tender scrutiny and tender evaluation will determine
to its satisfaction whether the tenderer, whose tender has been determined as the lowest
evaluated responsive tender is eligible, qualified and capable in all respects to perform the contract
satisfactorily.

16.5

The above mentioned determination wills, interalia, take into account the tenderers financial,
technical and execution capabilities for satisfying all the requirements of the Employer as
incorporated in the tender document. Such determination will be based upon scrutiny and
examination of all relevant data and details submitted by the tenderer in its tender as well as such
other allied information as deemed appropriate by the Employer.

16.6

Contacting the Employer

From the time of submission of tender to the time of awarding the contract, if a tenderer needs to
contact the Employer for any reason relating to this tender enquiry and/ or its tender, it should do
so only in writing.

16.7

In case a tenderer attempts to influence the Employer in the Employer’s decision on scrutiny,
comparison and evaluation of tenders and awarding the contract, the tender of the tenderer shall
be liable for rejection in addition to appropriate administrative actions being taken against that
tenderer, as deemed fit by the Employer.

17

Award Criteria
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17.1

Subject to ITB clause 17.2, the contract will be awarded to the lowest evaluated responsive
tenderer decided by the Employer. All BOQs will be evaluated put together as a single package.
The bids will be summarily rejected if the bidder does not quote for all the BOQ’s of the
Package. If the bidder does not quote rate for any item of the BOQ, it will be deemed to be covered
under the total cost of the BOQ's.

17.2

Employer’s Right to Accept Any Tender and to Reject Any or All Tenders

The Employer reserves the right to accept in part or in full any tender or reject any tender without
assigning any reason or to cancel the tendering process and reject all tenders at any time prior to
award of contract i.e. signing of contract, without incurring any liability, whatsoever to the affected
tenderer or tenderers.

17.3

Variation of Quantities at the Time of Award and during the execution of work

At the time of awarding of contract and during the execution of work, the Employer reserves the
right to increase or decrease, the quantities of works maximum up to 20% without any change in
the unit price and other terms and conditions quoted by the tenderer.

18

Notification of Award and Signing of Agreement

18.1

Before expiry of the tender validity period, the Employer will notify the successful tenderer(s) in
writing, by registered/ speed post or by email/ fax (to be confirmed by registered/ speed post) that
its tender for works, also briefly indicating there in the essential details like description,
specification and quantity of the works and related services and corresponding prices are
accepted. The successful tenderer must furnish to the Employer the required performance security
within 21 days from the date of issue of letter of acceptence. Relevant details about the
performance security have been provided under GCC Clause 3 under Section |ll.

18.2

Issue of Contract
Promptly after notification of award, the Employer will mail the contract form (as per Section XX)
along with bank guarantee form in duplicate, to the successful tenderer by registered/ speed post.

18.3

Within 21 (twenty-one) days from the date of the contract notification, the successful tenderer will
return the original copy of the contract, duly signed and dated, to the Employer by registered/
speed post.

18.4

Non-Receipt of Performance Security and Contract by the Employer

Failure of the successful tenderer in providing performance security and/ or returning contract copy
duly signed in terms of ITB clause 18.1, 18.2 and 18.3 above shall make the tenderer liable for
forfeiture of its EMD and, also, for further actions by the Employer against it.

18.5

Failure of the successful Tenderer to furnish the performance Security shall constitute sufficient
grounds for the annulment of the award and forfeiture of the Bid security, in which event the
employer may make the award to the next lowest evaluated Tenderer or call for new tenders.
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18.6

Return of EMD
The earnest money of the successful tenderer and the unsuccessful tenderers shall be returned to
them without any interest, whatsoever, in terms of ITB Clause 13.6.

18.7

Publication of Tender Result
The result of technical evaluation, financial evaluation and award of contract shall be uploaded on
CPP portal.

19

Dispute Resolution Mechanism

19.1

The method of dispute resolution is as indicated in the bidding document.

20

Corrupt and Fraudulent Practices

20.1

It is expected that bidders/suppliers/contractors under this contract observe the highest standard of
ethics during the procurement and execution of this contract. In pursuance of this policy, the
employer

(a) Defines for purpose of these provisions, the terms set forth below as follows:

i. ‘Corrupt practice’ means the offering, giving, receiving or soliciting of any thing of
value to influence the action of a public official in the procurement process or in
contract execution, and

ii. ‘Fraudulent practice’ means a misrepresentation of facts in order to influence a
procurement process or the execution of a contract to the detriment of the employer,
and includes collusive practice among Bidders (prior to or after bid submission)
designed to establish bid process at artificial non-competition levels and to deprive the
employer of the benefits of free and open competition.

(b) Will reject a proposal for award of work if he determines that the bidder recommended for
award has engaged in corrupt or fraudulent practices in competing for contract in question.
Bidders shall be aware of the provision stated in clause 4.3 of the general condition of the contract.

21

This Tender can be Cancelled/Withdrawn any time without assigning any reasons
to bidders/ tenderers
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SECTION- Il

GENERAL CONDITIONS OF CONTRACT

Definition and Interpretation

11

Definition

In this Contract, unless the context requires otherwise, the following terms shall have the
meaning ascribed to them hereunder:

(1)

(i)

(iii)

(iv)
v)

(vi)
(vii)

(viii)

(ix)

x)

(xi)

(xii)

(xiii)

Works or work means the works by or by virtue of the contract contracted to be
executed whether temporary or permanent, and whether original, altered,
substituted or additional.

Site means the land/or other places on, into or through which work is to be
executed under the contract or any adjacent land, path or street through which
work is to be executed under the contract or any adjacent land, path or street which
may be allotted or used for the purpose of carrying out the contract.

The Contractor means the individual, firm or company, whether incorporated or
not, undertaking the works and includes the legal representative of such individual,
or the successors of such firm or company and the permitted assignees of such
individual, firm or company.

The expression President, Government or Government of India means the
President of India and his successors in office.

The contract agreement is being carried out through the Chairman, CGWB on
behalf of the President of India,.

The Employer means Superintending Engineer, CGWB acting on behalf of the
Chairman, CGWB

The Engineer in charge who is a representative of the Executive Engineer,
concerned Division, CGWBshall supervise the work.

Accepting Authority means the authority mentioned in Bidding Data.

Accepted Risks are risks due to riots (other than those on account of contractor’s
employees),war (whether declared or not) invasion, act of foreign enemies,
hostilities, civil war, rebellion, revolution, insurrection, military or usurped power,
any acts of Government, damage from aircraft, acts of God such as earthquake,
lightening and unprecedented floods, and other causes over which the contractor
has no control and accepted as such by the Accepting Authority or causes solely
due to use or occupation by Government of the part of the works in respect of
which a certificate of completion has been issued or a cause solely due to
Employer’s faulty design of works.

Market Rate shall be the rate as decided by the Employer on the basis of the cost
of materials and labour at the site where the work is to be executed plus the
percentage mentioned in Bidding Data to cover all overheads and profits.
Schedule(s) referred to in these conditions shall mean the relevant schedule(s)
annexed to the bid papers or the standard Schedule of Rates of the Government
mentioned in Bidding Data hereunder, with the amendments thereto issued up to
the date of receipt of the bid.

Bid Amount means the value of the entire work as stipulated in the letter of award.
Employer site representative means Hydrogeologist of the Regional office &
Engineer of the Divisional office, nominated by concern Regional Director of
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CGwWB

(xiv)  GST shall mean Goods and Service Tax - Central, State and Inter State.

1.2

Interpretation

(1) The Contract means and includes the documents forming the bids and acceptance
thereof and the formal agreement executed between the competent authority on
behalf of the President of India and the bidders, together with the documents
referred to therein including these conditions, the specifications, designs, drawings
and instructions issued from time to time by the Employer and all these documents
taken together, shall be deemed to form one contract and shall be complementary
to one another.

(i)  Where the context so requires, words imparting the singular only also include the
plural and vice versa. Any reference to masculine gender shall whenever required
include feminine gender and vice versa.

(iii)  Headings and Marginal notes to these General Conditions of Contract shall not be
deemed to form part thereof or be taken into consideration in the interpretation or
construction thereof or of the contract.

(iv)  The original Contract shall remain with the Employer. The contractor shall be
furnished, free of cost one certified copy of the contract documents together with all
drawings as may be forming part of the bidding documents except standard
specifications, Schedule of Rates and similar other printed and published
documents. None of these documents shall be used for any purpose other than
that of this contract.

1.3

Discrepancies & Adjustment of Errors

The several documents forming Contract are to be taken as mutually explanatory of one
another, detailed drawings being followed in preference to small scale drawing and figured
dimensions in preference to scale and special conditions in preference to General
Conditions.

In the case of discrepancy between the schedule of Quantities, the Specifications and/or
the Drawings, the following order of preference shall be observed:

(1) Description of Schedule of Quantities.

(i)  Particular Specification and Special Condition, if any.
(iii))  Drawings.

(iv)  Technical Specifications.

(V) Indian Standard Specifications of B.1.S.

If there are varying or conflicting provisions made in any one document forming part of the
contract, the Accepting Authority shall be the deciding authority with regard to the intention
of the document and his decision shall be final and binding on the Contractor.

Any error in description, quantity or rate in Schedule of Quantities or any omission there
from shall not vitiate the Contract or release the Contractor from the execution of the whole
or any part of the works comprised therein according to drawings and specifications or from
any of his obligations under the contract.

1.4

Sufficiency of Tender
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The Contractor shall be deemed to have satisfied himself before tendering as to the
correctness and sufficiency of his tender information for the works and of the rates and
prices quoted in the Schedule of Quantities, which rates and prices shall, except as
otherwise provided, cover all his obligations under the Contract and all matters and things
necessary for the proper completion and maintenance of the works.

1.5

Signing of Contract

The successful bidder, on acceptance of his tender by the Accepting Authority, shall, within
15 days from the stipulated date of start of the work, sign and execute the Contract
consisting of:

(1) the invitation for bids, all the documents including drawings, if any, forming the
tender as issued at the time of invitation of tender and acceptance thereof together
with any correspondence leading thereto, and

(i1) Standard Form as mentioned in Bidding Data consisting of:

a) Various standard clauses with corrections up to the date along with annexure
thereto.

b) Safety Code.

c) Model Rules for the protection of health, sanitary arrangements for workers
employed; and

d) Contractor’s Labour Regulations.

1.6

Works to be carried out

The work to be carried out under the Contract shall, except as otherwise provided in these
conditions, include all labour, materials, tools, plants, equipment and transport which may
be required in preparation of and for and in the full and entire execution and completion of
the works. The descriptions given in the Schedule of Quantities shall, unless otherwise
stated, be held to include wastage on materials, carriage and cartage, carrying and return
of empties, hoisting, setting, fitting and fixing in position and all other labours necessary in
and for the full and entire execution and completion of the work as aforesaid in accordance
with good industry practice and recognized principles.

General Obligations

2.1

Work not to be Sublet and Action in Case of Insolvency or Attempt to influence
contract:

The contract shall not be assigned or sublet without the prior written approval of the
Employer. If the contractor shall assign or sublet his contract, or attempt to do so, or
become insolvent or commence any insolvency proceedings or make any composition with
his creditors or attempt to do so, or if any bribe, gratuity, gift, loan, perquisite, reward or
advantage pecuniary or otherwise, shall either directly or indirectly, before or after the
execution of the contract be given, promised or offered by the contractor, or any of his
servants or agent or associate to any public officer or person in the employ of Government
in any way relating to his office or employment, or if any such officer or person shall
become in any way directly or indirectly interested in the contract, the Employer shall have
power to adopt the course specified in Clause 8.3 hereof in the interest of Government and
in the event of such course being adopted, the consequences specified in the said Clause
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shall ensue.

2.2

Changes in Contractor’s organization to be approved:

Where the contractor is a partnership firm, the previous approval in writing of the Employer
shall be obtained before any change is made in the constitution of the firm. Where the
Contractor is an individual or a Hindu undivided family business concern such approval as
aforesaid shall likewise be obtained before the Contractor enters into any partnership
agreement where-under the partnership firm would have the right to carry out the works
undertaken by the Contractor. If previous approval as aforesaid is not obtained, the contract
shall be deemed to have been assigned in contravention of Clause 2.1 hereof and the
same action may be taken, and the same consequences shall ensue as provided in the
said Clause.

23

Contractor to Indemnify Government Against Patent Rights:

The Contractor shall fully indemnify and keep indemnified the Employer against any action,
claim or proceeding relating to infringement or use of any patent or design or any alleged
patent or design rights or Intellectual Property Rights and shall pay any royalties which may
be payable in respect of any article or part thereof included in the contract. In the event of
any claims made under or action brought against the Employer, in respect of any such
matters as aforesaid, the contractor shall be notified thereof and the contractor shall be at
liberty, at his own expense, to settle any dispute or to conduct any litigation that may arise
there from, provided that the contractor shall not be liable to indemnify the Employer if the
infringement of the patent or design or any alleged patent or design right is the direct result
of an order passed by the Employer in this behalf.

24

Withholding and Lien in Respect of Sums Due from Contractor:

(1) Whenever any claim or claims for payment of a sum of money arises out of or
under the contractor against the contractor, the Employer or the Government shall
be entitled to withhold and also have a lien to retain such sum or sums in whole or
in part from the security, if any deposited by the contractor and for the purpose
aforesaid, the Employer or the Government shall be entitled to withhold the security
deposit, if any, furished as the case may be and also have a lien over the same
pending finalization or adjudication of any such claim. In the event of the security
being insufficient to cover the claimed amount or amounts or if no security has
been taken from the contractor, the Employer or the Government shall be entitled
to withhold and have a lien to retain to the extent of such claimed amount or
amounts referred to above, from any sum or sums found payable or which may at
any time thereafter become payable to the contractor under the same contract or
any other contract with the Employer or the Government or any contracting person
through the Employer pending finalization of adjudication of any such claim.

It is an agreed term of the contract that the sum of money or moneys so withheld or
retained under the lien referred to above by the Employer or Government will be
kept withheld or retained as such by the Employer or Government till the claim
arising out of or under the contract is determined by the arbitrator (if the contract is
governed by the arbitration clause) or by the competent court, as the case may be
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and that the contractor will have no claim for interest or damages whatsoever on
any account in respect of such withholding or retention under the lien referred to
above and duly notified as such to the contractor. For the purpose of this clause,
where the contractor is a partnership firm or a limited company, the Employer or
the Government shall be entitled to withhold and also have a lien to retain towards
such claimed amount or amounts in whole or in part from any sum found payable
to any partner/limited company as the case may be, whether in his individual
capacity or otherwise.

(i1) Government shall have the right to cause an audit and technical examination of the

works and the final bills of the contractor including all supporting vouchers,
abstract, etc., to be made after payment of the final bill and if as a result of such
audit and technical examination any sum is found to have been overpaid in respect
of any work done by the contractor under the contract or any work claimed to have
been done by him under the contract and found not to have been executed, the
contractor shall be liable to refund the amount of over-payment and it shall be
lawful for Government to recover the same from him in the manner prescribed in
sub-clause (i) of this clause or in any other manner legally permissible; and if it is
found that the contractor was paid less than what was due to him under the
contract in respect of any work executed by him under it, the amount of such under
payment shall be duly paid by Government to the contractor, without any interest
thereon whatsoever.
Provided that the Government shall not be entitled to recover any sum overpaid,
nor the contractor shall be entitled to payment of any sum paid short where such
payment has been agreed upon between Employer on the one hand and the
contractor on the other under any term of the contract permitting payment for work
after assessment by the Employer.

Any sum of money due and payable to the contractor (including the security deposit
returnable to him) under the contract may be withheld or retained by way of lien by the
Employer or the Government or any other contracting person or persons through Employer
against any claim of the Employer or Government or such other person or persons in
respect of payment of a sum of money arising out of or under any other contract made by
the contractor with the Employer or the Government or with such other person or persons.

It is an agreed term of the contract that the sum of money so withheld or retained under this
clause by the Employer or the Government will be kept withheld or retained as such by the
Employer or the Government or till his claim arising out of the same contract or any other
contract is either mutually settled or determined by the arbitration clause or by the
competent court, as the case may be and that the contractor shall have no claim for interest
or damages whatsoever on this account or on any other ground in respect of any sum of
money withheld or retained under this clause and duly notified as such to the contractor.

25

Levy/ Taxes Payable By The Contractor:

(1) GST, Building and other Construction Workers Welfare Cess or any other tax, levy
or Cess in respect of input for or output by this contract shall be payable by the
contractor and Government shall not entertain any claim whatsoever in this
respect.
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(i)  The Contractor shall deposit royalty and obtain necessary permit for supply of the
materials from local authorities.

(iii)  If pursuant to or under any law, notification or order any royalty, cess or the like
becomes payable by the Employer and does not any time become payable by the
contractor to the State Government or Local authorities in respect of any material
used by the contractor in the works then in such a case, it shall be lawful to the
Employer and it will have the right and be entitled to recover the amount paid in the
circumstances as aforesaid from the dues of the contractor.

2.6

Conditions for Reimbursement of Levy/ Taxes, if Levied after Receipt of Tenders

All tendered rates shall be inclusive of all taxes (excluding GST) and leviespayable under
respective statutes.

However, pursuant to the Constitution (46th Amendment) Act, 1982, if any further tax or
levy is imposed by Statute, after the last stipulated date for the receipt of tender including
extensions if any and the contractor thereupon necessarily and properly pays such taxes/
levies, the contractor shall be reimbursed the amount so paid, provided such payment, if
any, is not, in the opinion of the Employer (whose decision shall be final and binding on the
contractor) attributable to delay in execution of work within the control of the contractor.

The contractor shall keep books of accounts and other documents for the purpose of this
condition as may be necessary to clearly arrive at such amounts and shall allow inspection
of the same by a duly authorized representative of the Employer and further shall furnish
such other information/ document as the Employer may require from time to time.

2.7

Relative Working in the Department:

The Contractor shall not be permitted to tender for works with the Employer office in which
his near relative is posted as Divisional Accountant or as an officer in any capacity as
Engineer. He shall also intimate the names of persons who are near relatives to any
Gazetted Officer in the department or in the Ministry who are working with him in any
capacity or are subsequently employed by him. Any breach of this condition by the
Contractor shall render him liable to be removed from the approved list of contractors of the
Department. If, however, the contractor is registered in any other department, he shall be
debarred from tendering for any breach of this condition.

NOTE: By the term “near relatives” is meant wife, husband, parents and grandparents,
children and grand children, brothers and sisters, uncles, aunts and cousins and their
corresponding in-laws.

2.8

Prohibition to Work as Contractor

No engineer of gazetted rank or other gazetted officer employed in engineering or
administrative duties in an engineering department of the Government of India shall work
as a Contractor or employee of a Contractor for a period of two years after his retirement
from government service without the previous permission of Government of India in writing.
This contract is liable to be cancelled if either the Contractor or any of his employees is
found at any time to be such a person who had not obtained the permission of Government
of India as aforesaid, before submission of the tender or engagement in the contractor's
service, as the case may be.
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29

Provisions of the Apprentices Act to be Complied with

The Contractor shall comply with the provisions of the Apprentices Act, 1961 and the rules
and orders issued there under from time to time. If he fails to do so, his failure will be a
breach of the contract and the Employer may, in his discretion, cancel the contract. The
Contractor shall also be liable for any pecuniary liability arising on account of any violation
by him of the provisions of the said Act.

3.0

Security for performance:

3.1

Performance Guarantee:

(i) The Contractor shall submit an irrevocable Performance Guarantee of 10% (Ten
percent) of the tendered amount in addition to other deposits mentioned elsewhere in
the contract for his proper performance of the Contract agreement, (not withstanding
and/or without prejudice to any other provisions in the contract) within 21 days of
issue of letter of Acceptence.This period can be further extended by the Employer up
to a maximum period of 7 days on written request of the contractor stating the reason
for delays in procuring the Bank Guarantee, to the satisfaction of the Employer. This
guarantee shall be in the form of Government Securities or Fixed Deposit Receipts or
Guarantee Bonds of any Scheduled Bank or State Bank India in accordance with the
form annexed hereto. In case a fixed deposit receipt is furnished by the contractor to
the Government as part of the performance guarantee and the Bank is unable to
make payment against the said fixed deposit receipt, the loss caused thereby shall fall
on the contractor and the contractor shall forthwith on demand furnish additional
security to the Government to make good the deficit.

(i1) A letter of intent shall be issued in the first instance information the successful
tenderer of the decision of the competent authority to accept his tender and the award
letter shall be issued only after the Performance Guarantee in any of the prescribed
form is received. In case of failure by the contractor to furnish the performance
guarantee within the specified period, Government shall without prejudice to any other
right or remedy available in law, be at liberty to forfeit the earnest money absolutely.

(iii) The Performance Guarantee shall be initially valid up to the stipulated date of
completion plus 12months beyond that. In case the time for completion of work gets
enlarged, the Contractor shall get the validity of Performance Guarantee extended to
cover such enlarged time for completion of work. After recording of the completion
certificate for the work by the competent authority, the performance guarantee shall
be returned to the contractor, without any interest.

(iv) The Employer shall not make a claim under the performance guarantee except for
amounts to which the President of India is entitled under the contract (not
withstanding and/or without prejudice to any other provisions in the Contract
agreement) in the event of:

a) Failure by the Contractor to extend the validity of the Performance Guarantee as
described herein above, in which event the Employer may claim the full amount of
the Performance Guarantee.

b) Failure by the Contractor to pay President of India any amount due, either as agreed
by the contractor or determined under any of the Clauses/ Conditions of the
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Contract, within 30days of the serving of notice to this effect by Employer.

(v) In the event of the Contract being determined or rescinded under provision of any of
the Clause/ Condition of the agreement, the performance guarantee shall stand
forfeited in full and shall be absolutely at the disposal of the President of India, the
employer.

3.2

Recovery of Security Deposit:
Deleted

Execution of Work

4.1

Works To Be Executed In Accordance With Specifications, Drawings, Orders Etc.:

The Contractor shall execute the whole and every part of work i.e. all items of BOQ in the
most substantial and workmanlike manner both as regards materials and otherwise in every
respect in strict accordance with the specifications. The Contractor shall also conform
exactly, fully and faithfully to the design, drawings and instructions in writing in respect of
the work signed by the Employer and the Contractor shall be furnished free of charge one
copy of the contract documents together with specifications, designs, drawings and
instructions as are not included in the standard specifications specified in Bidding Data or in
any Bureau of Indian Standard or any other, published standard or code or, Schedule of
Rates or any other printed publication referred to elsewhere in the contract.

The contractor shall comply with the provisions of the contract and with the care and
diligence execute and maintain the works and provide all labour and materials, tools and
plants including for measurements and supervision of all works, structural plans and other
things of temporary or permanent nature required for such execution and maintenance in
so far as the necessity for providing these, is specified or is reasonably inferred from the
contract. The Contractor shall take full responsibility for adequacy, suitability and safety of
all the works and methods of construction.

4.2

Deviations/Variations Extent and Pricing:

The Employer shall have power (i) to make alteration in, omissions from, additions to, or
substitutions for the original specifications, drawings, designs and instructions that may
appear to him to be necessary or advisable during the progress of the work, and (i) to omit
a part of the works in case of non-availability of a portion of the site or for any other reasons
and the Contractor shall be bound to carry out the works in accordance with any
instructions given to him in writing signed by the Employer and such alterations, omissions,
additions or substitutions shall form part of the contract as if originally provided therein and
any altered, additional or substituted work which the Contractor may be directed to do in the
manner specified above as part of the works, shall be carried out by the Contractor on the
same conditions in all respects including price on which he agreed to do the main work
except as hereafter provided.

The time for completion of the works shall, in the event of any deviations resulting in
additional cost over the tendered value sum being ordered, be extended, if requested by
the Contractor, as follows:
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(1) In the proportion which the additional cost of the altered, additional or substituted
work, bears to the original tendered value plus

(i1) 25% of the time calculated in (i) above or such further additional time as may be
considered reasonable by the Employer.

In the case of extra item(s) the Contractor may within fifteen days of receipt of order or
occurrence of the item(s) claim rates, supported by proper analysis, for the work and the
Employer shall within one month of the receipt of the claims supported by analysis, after
giving consideration to the analysis of the rates submitted by the Contractor, determine the
rates on the basis of the market rates and the Contractor shall be paid in accordance with
the rates so determined.

In the case of substituted items, the rate for the agreement item (to be substituted) and
substituted item shall also be determined in the manner as mentioned in the aforesaid para.

(1) If the market rate for the substituted item so determined is more than the market rate of
the agreement item (to be substituted) the rate payable to the Contractor for the
substituted item shall be the rate for the agreement item (to be substituted) so
increased to the extent of the difference between the market rates of substituted item
and the agreement item (to be substituted).

(i1) If the market rate for the substituted item so determined is less than the market rate of
the agreement item (to be substituted) the rate payable to the contractor for the
substituted item shall be the rate for the agreement item (to be substituted) so
decreased to the extent of the difference between the market rates of substituted item
and the agreement item (to be substituted).

In the case of contract items, substituted items, contract cum substituted items, which
exceed the limits laid down in Bidding Data, the contractor may within 15 days of receipt of
order or occurrence of the excess, claim revision of the rates, supported by proper analysis,
for the work in excess of the above mentioned limits, provided that if the rates so claimed
are in excess of the rates specified in the schedule of quantities the Employer shall within
one month of receipt of the claims supported by analysis, after giving consideration to the
analysis of the rates submitted by the contractor, determine the rates on the basis of the
market rates and the contractor shall be paid in accordance with the rates so determined.

The provisions of the preceding paragraph shall also apply to the decrease in the rates of
items for the work in excess of the limits laid down in Bidding Data, and the Employer shall
after giving notice to the contractor within one month of occurrence of the excess and after
taking into consideration any reply received from him within 15 days of the receipt of the
notice, revise the rates for the work in question within one month of the expiry of the said
period of 15 days having regard to the market rates.

The Contractor shall send to the Employer once every 3 months an up to date account
giving complete details of all claims for additional payments to which the Contractor may
consider himself entitled and of all additional work ordered by the Employer which he has
executed during the preceding quarter failing which the Contractor shall be deemed to have
waived his right. However, the Employer may authorize consideration of such claims on
merits.
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4.3

Action in Case Work not Done as per Specifications:

All works under or in course of execution or executed in pursuance of the contract shall at
all times be open and accessible to the inspection and supervision of the Employer, his
authorized subordinates incharge of the work and all the superior officers, officer of the
Quality Control Organization of the Department and of the Chief Technical Examiner’s
Office, and the Contractor shall, at all times, during the usual working hours and at all other
times at which reasonable notice of the visit of such officers has been given to the
Contractor, either himself be present to receive orders and instructions or have a
responsible agent duly accredited in writing, present for that purpose. Orders given to the
Contractor’s agent shall be considered to have the same force as if they had been given to
the Contractor himself.

If it shall appear to the Employer or his authorized subordinates in-charge of the work or to
the Engineer in charge of Quality Control or his subordinate officers or to the Chief
Technical Examiner or his subordinate officers, that any work has been executed with
unsound, imperfect, or unskilful workmanship, or with materials or articles provided by him
for the execution of the work which are unsound or of a quality inferior to that contracted or
otherwise not in accordance with the contract the Contractor shall, on demand in writing
which shall be made within 6 months of the completion of the work from the Employer
specifying the work, materials or articles complained of notwithstanding that the same may
have been passed, certified and paid for forthwith rectify, or remove and reconstruct the
work so specified in whole or in part, as the case may require or as the case may be,
remove the materials or articles so specified and provide other proper and suitable
materials or articles at his own charge and cost. In the event of the failing to do so within a
period specified by the Employer in his demand aforesaid, then the Contractor shall be
liable to pay compensation at the same rate as under clause 8.2 of the contract (for non-
completion of the work in time) for this default.

In such case the Employer may not accept the item of work at the rates applicable under
the contract but may accept such items at reduced rates as the competent authority may
consider reasonable during the preparation of on account bills or final bill if the item is so
acceptable without detriment to the safety and utility of the item and the structure or he may
reject the work outright without any payment and/or get it and other connected and
incidental items rectified, or removed and re-executed at the risk and cost of the Contractor.
Decision of the Employer to be conveyed in writing in respect of the same will be final and
binding on the Contractor.

4.4

Contractor Liable For Damages, Defects During Defects liability period:

The work or any part is being executed, or if any damage shall happen to the work while in
progress, from any cause whatever or if any defect, shrinkage or other faults appear in the
work within the period as specified in the Bidding Document after a certificate final or
otherwise of its completion shall have been given by the Employer as aforesaid arising out
of defect or improper materials or workmanship the Contractor shall upon receipt of a notice
in writing on that behalf make the same good at his own expense or in default the Employer
cause the same to be made good by other workmen and deduct the expense from any
sums that may be due or at any time thereafter may become due to the Contractor, or from
his security deposit or the proceeds of sale thereof or of a sufficient portion thereof.
The security deposit of the Contractor shall not be refunded before the expiry defects
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liability period after the issue of the certificate final or otherwise, of completion of work, or till
the final bill has been prepared and passed whichever is later.

4.5

Contractor Shall Supply Tools & Plants, etc. :

The Contractor shall provide at his own cost all materials , plant, tools, appliances ,
implements, ladders, cordage, tackle, scaffolding and temporary works required for the
proper execution of the work, whether original, altered or substituted and whether included
in the specifications or other documents forming part of the contract or referred to in these
conditions or not, or which may be necessary for the purpose of satisfying or complying
with the requirements of the Employer as to any matter as to which under these conditions
he is entitled to be satisfied, or which he is entitled to require together with carriage thereof
to and from the work. The Contractor shall also supply without charge the requisite number
of persons with the means and materials, necessary for the purpose offsetting out works,
and counting, weighing and assisting the measurement for examination at any time and
from time to time of the work or materials. Failing his so doing, the same may be provided
by the Employer at the expense of the Contractor and the expenses may be deducted, from
any money due to the Contractor, under this contract or otherwise and/or from his security
deposit or the proceeds of sale thereof, or of a sufficient portions thereof.

4.6

Employment of Technical Staff and Employees:

Contractors Superintendence, Supervision, Technical Staff & Employees
(1) The contractor shall provide all necessary superintendence during execution of the
work and all along thereafter as may be necessary for proper fulfilling of the obligations
under the contract. The contractor shall immediately after receiving letter of acceptance
of the Bid and before commencement of the work, intimate in writing to the Employer
the name(s), qualifications, experience, age, address(s) and other particulars along
with certificates of the principal technical representative to be in charge of the work and
other technical representative(s) who will be supervising the work. Minimum
requirement of such technical representative(s) and their qualifications and experience
shall not be lower than specified in Bidding Document. The Employer shall within 3
days of receipt of such communication intimate in writing his approval or otherwise of
such representative(s) to the contractor. Any such approval may at any time be
withdrawn and in case of such withdrawal, the contractor shall appoint another such
representative(s) according to the provisions of this clause. Decision of the bid
accepting authority shall be final and binding on the contractor in this respect. Such a
principal technical representative and other technical representative(s) shall be
appointed by the contractor soon after receipt of the approval from Employer and shall
be available at site before start of work. All the provisions applicable to the principal
technical representative under the clause will also be applicable to other technical
representative(s). The principal technical representative and other technical
representative(s) shall be present at the site of work for supervision at all times when
any construction activity is in progress and also present himself/themselves, as
required, to the Employer and/or his designated representative to take instructions.
Instructions given to the technical representative(s) shall be deemed to have the same
post as if these have been given to the contractor. The principal technical
representative(s) shall be actually available at site fully during all stages of execution of
work, during recording/checking/test checking of measurement of works and whenever
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so required by the Employer and shall also note down instructions conveyed by the
Employer or his designated representative(s) in the Site Order Book and shall affix
his/their signature(s) in token of noting down the instructions and in token of
acceptance of measurements/ checked measurements/ test checked measurements.
The representative(s) shall not look after any other work. Substitutes, duly approved by
Employer of the work in similar manner as aforesaid shall be provided in event of
absence of any of the representative(s) by more than two days. If the Employer, whose
decision in this respect is final and binding on the contractor, is convinced that no such
technical representative(s) is/are effectively appointed orfis/are effectively attending or
fulfilling the provision of this clause, a recovery (non-refundable) shall be effected from
the contractor as specified in Bidding Data and the decision of the Employer as
recorded in the Site Order Book and measurements recorded, checked/test checked in
Measurement Books shall be final and binding on the contractor. Further if the
contractor fails to appoint a suitable principal technical representative and/or other
technical representative(s) and if such appointed persons are not effectively present or
are absent by more than two days without duly approved substitute or do not discharge
their responsibilities satisfactorily, the Employer shall have full powers to suspend the
execution of the work until such date as a suitable other technical representative(s)
is/are appointed and the contractor shall be held responsible for the delay so caused to
the work. The contractor shall submit a certificate of employment of the technical
representative(s) along with every on account bill/final bill and shall produce evidence if
at any time so required by the Employer.

(i1) The contractor shall provide and employ on the site only such technical assistants as
are skilled and experienced in their respective fields and such foremen and supervisory
staff as are competent to give proper supervision to the work. The contractor shall
provide and employ skilled, semiskilled and unskilled labour as is necessary for proper
and timely execution of the work. The minimum strength of trained and certified workers
shall be 5 % of the total strength employed. The accepted certification shall be granted
by government authorize organizations.

(iii)  The Employer shall be at liberty to object to and require the Contractor to remove
from the works any person who in his opinion misconducts himself, or is incompetent or
negligent in the performance of his duties or whose employment is otherwise
considered by the Employer to be undesirable. Such person shall not be employed
again at works site without the written permission of the Employer and the persons so
removed shall be replaced as soon as possible by competent substitutes.

5.0

Materials and Machineries

5.1

Materials to be Provided by the Contractor :

()  The Contractor shall, at his own expense, provide all materials, required for the works
other than those which are stipulated to be supplied by the Employer.

The Contractor shall, at his own expense and without delay, supply to the Employer

samples of materials to be used on the work and shall get these approved in advance. Al

such materials to be provided by the Contractor shall be in conformity with the

specifications laid down or referred to in the contract. The Contractor shall, if requested by

the Employer furnish proof, to the satisfaction of the Employer that the materials so comply.
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The Employer shall within 10 days of supply of samples or within such further period as he
may require intimate to the Contractor in writing whether samples are approved by him or
not. If samples are not approved, the Contractor shall forthwith arrange to supply to the
Employer for his approval fresh samples complying with the specifications laid down in the
contract. When materials are required to be tested in accordance with specifications,
approval of the Employer shall be issued after the test results are received.

The Contractor shall at his risk and cost submit the samples of materials to be tested or
analysed and shall not make use of or incorporate in the work any materials represented by
the samples until the required tests or analysis have been made and materials finally
accepted by the Employer. The Contractor shall not be eligible for any claim or
compensation either arising out of any delay in the work or due to any corrective measures
required to be taken on account of and as a result of testing of materials.

The contractor shall, at his risk and cost, make all arrangements and shall provide all
facilities as the Employer may require for collecting, and preparing the required number of
samples for such tests at such time and to such place or places as may be directed by the
Employer and bear all charges and cost of testing unless specifically provided for otherwise
elsewhere in the contract or specifications. The Employer or his authorized representative
shall at all times have access to the works and to all workshops and places where work is
being prepared or from where materials, manufactured articles or machinery are being
obtained for the works and the Contractor shall afford every facility and every assistance in
obtaining the right to such access.

The Employer shall have full powers to require the removal from the premises of all
materials which in his opinion are not in accordance with the specifications and in case of
default, the Employer shall be at liberty to employ at the expense of the Contractor, other
persons to remove the same without being answerable or accountable for any loss or
damage that may happen or arise to such materials. The Employer shall also have full
powers to require other proper materials to be substituted thereof and in case of default, the
Employer because the same to be supplied and all costs which may attend such removal
and substitution shall be borne by the Contractor.

(ii) Mobilization advance

Mobilization advance not exceeding 10% of the tendered value may be given, if requested
by the contractor in writing within one month of the order to commence the work. Such
advance shall be in two or more installments to be determined by the Engineer-in- Charge
at his sole discretion. The first installment of such advance shall be released by the
Engineer-in-charge to the contractor on a request made by the contractor to the Engineer-
in-Charge in this behalf. The second and subsequent installments shall be released by the
Engineer-in- Charge only after the contractor furnishes a proof of the satisfactory utilization
of the earlier installment to the entire satisfaction of the Engineer-in-Charge. Before any
installment of advance is released, the contractor shall execute a Bank Guarantee Bonds
not more than 6 in number from Scheduled Bank for the amount equal to 110% of the
amount of advance and valid for the period till recovery of advance. This (Bank Guarantee
from Scheduled Bank for the amount equal to 110% of the balance amount of advance)
shall be kept renewed from time to time to cover the balance amount and likely period of
complete recovery.

(iii) Interest & Recovery
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The mobilization advance in (ii) above bear simple interest at the rate of 10 percent per
annum and shall be calculated from the date of payment to the date of recovery, both days
inclusive, on the outstanding amount of advance. Recovery of such sums advanced shall
be made by the deduction from the contractors bills commencing after first ten percent of
the gross value of the work is executed and paid, on pro-rata percentage basis to the gross
value of the work billed beyond 10% in such a way that the entire advance is recovered by
the time eighty percent of the gross value of the contract is executed and paid, together
with interest due on the entire outstanding amount up to the date of recovery of the
installment.

If the circumstances are considered reasonable by the Engineer-in-Charge, the period
mentioned in (i) and (iii) for request by the contractor in writing for grant of mobilization
advance may be extended at the discretion of the Engineer-in-Charge.

5.2

Dismantled Material Government Property:

The Contractor shall treat all materials obtained during dismantling of a structure,
excavation of the site for a work, etc. as Government’s property and such materials shall be
disposed off to the best advantage of Government according to the instructions in writing
issued by the Employer.

5.3

Arrangement for Water for Construction:

The contractor(s) shall make his/ their own arrangements for water required for the

workand nothing extra will be paid for the same. This will be subject to the following

conditions.

()  That the water used by the contractor(s) shall be fit for construction purposes to the
satisfaction of the Engineer-in-Charge.

(i) The Engineer-in-Charge shall make alternative arrangements for supply of water at
the risk and cost of contractor(s) if the arrangements made by the contractor(s) for
procurement of water are in the opinion of the Engineer-in- Charge, unsatisfactory.

5.4

Deleted

6.0

Measurement and Payment

6.1

Measurements of Work Done:

Engineer in charge shall, except as otherwise provided, ascertain and determine by
measurement the value in accordance with the contract of work done.

All measurement of all items having financial value shall be entered in Computerized
Measurement Book and/or level field book so that a complete record is obtained of all
works performed under the contract.

All measurements and levels shall be taken jointly by the Engineer in charge or his
authorized representative and by the contractor or his authorized representative from time
to time during the progress of the work and such measurements shall be signed and dated
by the Engineer and the contractor or their representatives in token of their acceptance. If
the contractor objects to any of the measurements recorded, a note shall be made to that
effect with reason and signed by both the parties.

If for any reason the contractor or his authorized representative is not available and the
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work of recording measurements is suspended by the Employer or his representative, the
Employer shall not entertain any claim from contractor for any loss or damages on this
account. If the contractor or his authorized representative does not remain present at the
time of such measurements after the contractor or his authorized representative has been
given a notice in writing three (3) days in advance or fails to countersign or to record
objection within a week from the date of the measurement, then such measurements
recorded in his absence by the Engineer in Charge or his representative shall be deemed
to be accepted by the Contractor.

The contractor shall, without extra charge, provide all assistance with every appliance,
labour and other things necessary for measurements and recording levels.

Except where any general or detailed description of the work expressly shows to the
contrary, measurements shall be taken in accordance with the procedure set forth in the
specifications notwithstanding any provision in the relevant Standard Method of
measurement or any general or local custom. In the case of items which are not covered by
specifications, measurements shall be taken in accordance with the relevant standard
method of measurement issued by the Bureau of Indian Standards and if for any item no
such standard is available then a mutually agreed method shall be followed.

The Contractor shall give not less than seven days’ notice to the Employer or his authorized
representative in-charge of the work before covering up or otherwise placing beyond the
reach of measurement any work in order that the same may be measured and correct
dimensions thereof be taken before the same is covered up or placed beyond the reach of
measurement and shall not cover up and place beyond reach of measurement any work
without consent in writing of the Employer or his authorized representative in-charge of the
work who shall within the aforesaid period of seven days inspect the work, and if any work
shall be covered up or placed beyond the reach of measurements without such notice
having been given or the Employer’s consent being obtained in writing the same shall be
uncovered at the Contractor’s expense, or in default thereof no payment or allowance shall
be made for such work or the materials with which the same was executed.

Employer or his authorized representative may cause either themselves or through another
officer of the department to check the measurements recorded jointly or otherwise as
aforesaid and all provisions stipulated herein above shall be applicable to such checking of
measurements or levels.

It is also a term of this contract that recording of measurements of any item of work in the
measurement book and/or its payment in the interim, on account or final bill shall not be
considered as conclusive evidence as to the sufficiency of any work or material to which it
relates nor shall it relieve the Contractor from liabilities from any over measurement or
defects noticed till completion of the defects liability period.

6.2

Deleted

6.3

Completion Certificate And Completion Plans:

Within 10 days of the completion of the work, the Contractor shall give notice of such
completion to the Employer and within 30 days of the receipt of such notice the Employer
shall inspect the work and if there is no defect in the work, shall furnish the Contractor with
a final certificate of completion, otherwise a provisional certificate of physical completion
indicating defects (a) to be rectified by the contractor and/or (b) for which payment will be
made at reduced rates, shall be issued. But no final certificate of completion shall be
issued, nor shall the work be considered to be complete until the contractor shall have
removed from the premises on which the work shall be executed all scaffolding, surplus
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materials, rubbish and all huts and sanitary arrangements required for his/their work people
on the site in connection with the execution of the works as shall have been erected or
constructed by the contractor(s) and cleaned off the dirt from all wood work, doors,
windows, walls, floor or other parts of the building, in, upon, or about which the work is to
be executed or of which he may have had possession for the purpose of the execution
thereof, and not until the work shall have been measured by the Employer. If the contractor
shall fail to comply with the requirements of this Clause as to removal of scaffolding,
surplus materials and rubbish and all huts and sanitary arrangements as aforesaid and
cleaning off dirt on or before the date fixed for the completion of work, the Employer may at
the expense of the contractor remove such scaffolding, surplus materials and rubbish etc.,
and dispose of the same as he thinks fit and clean off such dirt as aforesaid, and the
contractor shall have no claim in respect of scaffolding or surplus materials as aforesaid
except for any sum actually realized by the sale thereof.

6.4

Payment of Final Bill:

The final bill shall be submitted by the Contractor in the same manner as specified in
interim bills within one months of physical completion of the work or within one month of the
date of the final certificate of completion furnished to the Employer whichever is earlier. No
further claims shall be made by the Contractor after submission of the final bill and these
shall be deemed to have been waived and extinguished. Payments of those items of the bill
in respect of which there is no dispute and of items in dispute, for quantities and rates as
approved by Employer, will, as far as possible be made within a period of three months, the
period being reckoned from the date of receipt of the bill by the Engineer, complete with
account of dismantled materials.

6.5

Advance:

Advance as per extant rule in GFR and procurement manual will be admissible.

6.6

Deleted

6.7

Deleted

7.0

Observance of Labour Regulation

7.1

Recovery Of Compensation Paid To Workmen:

In every case in which by virtue of the provisions sub-section (1) of Section 12, of the
Workmen’s Compensation Act, 1923, Government is obliged to pay compensation to a
workman employed by the contractor, in execution of the works, Government will recover
from the contractor, the amount of the compensation so paid; and, without prejudice to the
rights of the Government under sub-section (2) of Section 12, of the said Act, Government
shall be at liberty to recover such amount or any part thereof by deducting it from the
security deposit or from any sum due by Government to the contractor whether under this
contract or otherwise. Government shall not be bound to contest any claim made against it
under sub-section (1) Section 12, of the said Act, except on the written request of the
contractor and upon his giving to Government full security for all costs for which
Government might become liable in consequence of contesting such claim.
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7.2

Ensuring Payment and Amenities To Workman, If Contractor Fails:

In every case in which by virtue of the provisions of the Contract Labour (Regulation and
Abolition) Act, 1970, and of the Contract Labour (Regulation and Abolition) Central Rules,
1971, Government is obliged to pay any amounts of wages to a workman employed by the
contractor in execution of the works, or to incur any expenditure in providing welfare and
health amenities required to be provided under the above said Act and the rules under
Clause 7.10 or under the Contractor's Labour Regulations, or under the Rules framed by
Government from time to time for the protection of health and sanitary arrangements for
workers employed by Contractors, Government will recover from the contractor, the amount
of wages so paid or the amount of expenditure so incurred; and without prejudice to the
rights of the Government under sub-section(2) of Section 20, and sub-section (4) of Section
21, of the Contract Labour (Regulation and Abolition) Act, 1970, Government shall be at
liberty to recover such amount or any part thereof by deducting it from the security deposit
or from any sum due by Government to the contractor whether under this contract or
otherwise Government shall not be bound to contest any claim made against it under sub-
section (1) of Section 20, sub-section (4) of Section 21, of the said Act, except on the
written request of the contractor and upon his giving to the Government full security for all
costs for which Government might become liable in contesting such claim.

7.3

Labour Laws to be Complied

The Contractor shall obtain a valid licence under the Contract Labour (R&A) Act 1970, and
the Contract Labour (Regulation and Abolition) Central Rules 1971, before the
commencement of the work, and continue to have a valid license until the completion of the
work. The contractor shall also abide by the provisions of the Child Labour (Prohibition and
Regulation) Act, 1986.

The contractor shall also comply with the provisions of the building and other Construction
Workers (Regulation of Employment & Conditions of Service) Act, 1996 and the building
and other Construction Workers Welfare Cess Act, 1996.

Any failure to fulfil these requirements shall attract the penal provisions of this contract
arising out of the resultant non-execution of the work.

No labour below the age of fourteen years shall be employed on the work.

74

Payment of Wages:

)] The Contractor shall pay to labour employed by him either directly or through sub-
contractors, wages not less than fair wages as defined in Contractor’s Labour
Regulations or as per the provisions of the Contract Labour (Regulation and
Abolition) Act 1970 and the contract Labour (Regulation and Abolition) Central
Rules, 1971, wherever applicable.

(i)  The Contractor shall, notwithstanding the provisions of any contract to the contrary,
cause to be paid fair wage to labour indirectly engaged on the work, including any
labour engaged by his subcontractors in connection with the said work, as if the
labour had been immediately employed by him.

(iii)  In respect of all labour directly or indirectly employed in the works for performance
of the contractor’s part of this contract, the Contractor shall comply with or cause to
be complied with the contractor’s Labour Regulations made by Government from
time to time in regard to payment of wages, wage period, deductions from wages
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(iv)

)

(vi)

(vii)

(viii)

(ix)

recovery of wages not paid and deductions unauthorisedly made, maintenance of
wage books or wage slips, publication of scale of wages and other terms of
employment, inspection and submission of periodical returns and all other matters
of the like nature or as per the provisions of the Contract Labour (Regulation and
Abolition) Act 1970, and the Contract Labour (Regulation and Abolition) Central
Rules, 1971, wherever applicable.

(a) The Employer concerned shall have the right to deduct from the moneys due to
the contractor any sum required or estimated to be required for making good the
loss suffered by a worker or workers by reason of non-fulfilment of the conditions of
the contract forth benefit of the workers, non-payment of wages or of deductions
made from his or their wages which are not justified by their terms of the contract
or non-observance of the Regulations.

(b) Under the provision of Minimum Wages (Central) Rules 1950, the contractor is

bound to allow to the labours directly or indirectly employed in the works one day
rest for 6 days continuous work and pay wages at the same rate as for duty. In the
event of default, the Employer shall have the right to deduct the sum or sums not
paid on account of wages for weekly holidays to any labours and pay the same to
the persons entitled thereto from any money due to the contractor by the Employer
concerned.

The contractor shall comply with the provisions of the Payment of Wages Act,
1936, Minimum Wages Act, 1948, Employees Liability Act, 1938, Workmen’s
Compensation Act, 1923, Industrial Disputes Act, 1947, Maternity Benefits Act,
1961, and the Contractor’s Labour (Regulation and Abolition) Act 1970, or the
modifications thereof or any other laws relating thereto and the rules made there
under from time to time.

The contractor shall indemnify and keep indemnified Government against
payments to be made under and for the observance of the laws aforesaid and the
Contractor's Labour Regulations without prejudice to his right to claim indemnity
from his sub-contractors.

The laws aforesaid shall be deemed to be a part of this contract and any breach
thereof shall be deemed to be a breach of this contract.

Whatever is the minimum wage for the time being, or if the wage payable is higher
than such wage, such wage shall be paid by the Contractor to the workmen directly
without the intervention of Jamadar and that Jamadar shall not be entitled to
deduct or recover any amount from the minimum wage payable to the workmen as
and by way of commission or otherwise.

The contractor shall ensure that no amount by way of commission or otherwise is
deducted or recovered by the Jamadar from the wage of workmen.

7.5

Arrangement for Safety Provisions

In respect of all labour directly or indirectly employed in the work for the performance of the
Contractor’s part of this contract, the Contractor shall at his own expense arrange for the
safety provisions as per. Safety Code framed from time to time and shall at his own
expense provide for all facilities in connection therewith. In case the Contractor fails to
make arrangement and provide necessary facilities as aforesaid, he shall be liable to pay a
penalty of Rs.500/- for each default and in addition the Employer shall be at liberty to make
arrangement and provide facilities as aforesaid and recover the costs incurred in that
behalf from the Contractor.
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7.6

Submission Of Labour Return

The contractor shall submit on or before the 1st day ofFebruary following the end of year to
which it relates, to the Employer a true statement showing in respect of the second hal of
the preceding month and the first half of the current month respectively:

(1) the number of labourers employed by him on the work,

(2) their working hours,

(3) the wages paid to them,

(4) the accidents that occurred during the said fortnight showing the circumstances
under which they happened and the extent of damage and injury caused by them,
and

(5) the number of female workers who have been allowed maternity benefit
according to Clause 7.8 and the amount paid to them.

Failing which the Contractor shall be liable to pay to Government, a sum not exceeding
Rs.500/- for each default or materially incorrect statement. The decision of the Employer
shall be final in deducting from any bill due to the Contractor the amount levied as fine and
be binding on the contractor.

7.7

Rules Framed By Govt. To Be Complied

In respect of all labour directly or indirectly employed in the works for the performance of
the Contractor's part of this contract, the Contractor shall comply with or cause to be
complied with all the rules framed by Government from time to time for the protection of
health and sanitary arrangements for workers employed by the contractors.

7.8

Leave And Pay Regulations
Leave and pay during leave shall be regulated as follows:

1. Leave:

(1) in the case of delivery - maternity leave not exceeding 8 weeks, 4 weeks
up to and including the day of delivery and 4 weeks following that day,

(i)  inthe case of miscarriage — up to 3 weeks from the date of miscarriage.

2. Pay:

(1) in the case of delivery - leave pay during maternity leave will be at the rate
of the women’s average daily earnings, calculated on total wages earned
on the days when full time work was done during a period of 3 months
immediately preceding the date on which she gives notice that she expects
to be confined or at the rate of Rupee one only a day whichever is greater.

(i1) in the case of miscarriage - leave pay at the rate of average daily earning
calculated on the total wages earned on the days when full time work was
done during a period of three months immediately preceding the date of
such miscarriage.

3. Conditions for the grant of Maternity Leave:

No maternity leave benefit shall be admissible to a woman unless she has been

employed for a total period of not less than six months immediately preceding the
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date on which she proceeds on leave.
4, The contractor shall maintain a register of Maternity (Benefit) in the Prescribed
Form, and the same shall be kept at the place of work.

7.9

Default of any of the Provisions of Contractors’ Labour Regulations

In the event of the contractor(s) committing a default or breach of any of the provisions ,
Contractor’s Labour Regulations and Model Rules for the protection of health and sanitary
arrangements for the workers as amended from time to time or furnishing any information
or submitting or filing any statement under the provisions of the above Regulations and
Rules which is materially incorrect, he/they shall, without prejudice to any other liability, pay
to the Govt. a sum not exceeding Rs500/- for every default, breach or furnishing, making,
submitting, filing such materially incorrect statements and in the event of the contractor(s)
defaulting continuously in this respect, the penalty may be enhanced to Rs.200/- per day for
each day of default subject to a maximum of 5 per cent of the estimated cost of the work
put to tender. The decision of the Employer shall be final and binding on the parties.

Should it appear to the Employer that the contractor(s) is/ are not properly observing and
complying with the provisions of the Contractor’s Labour Regulations and Model Rules and
the provisions of the Contract Labour (Regulation and Abolition) Act 1970, and the Contract
Labour ( R& A) Central Rules 1971, for the protection of health and sanitary arrangements
for work-people employed by the contractor(s) (hereinafter referred as “the said Rules”) the
Employer shall have power to give notice in writing to the contractor(s) requiring that the
said Rules be complied with and the amenities prescribed therein be provided to the work-
people within a reasonable time to be specified in the notice. If the contractor(s) shall fail
within the period specified in the notice to comply with and/ observe the said Rules and to
provide the amenities to the work-people as aforesaid, the Employer shall have the power
to provide the amenities hereinbefore mentioned at the cost of the contractor(s). The
contractor(s) shall erect, make and maintain at his/their own expense and to approved
standards all necessary tents and sanitary arrangements required for his/their work-people
on the site in connection with the execution of the works, and if the same shall not have
been erected or constructed, according to approved standards, the Employer shall have
power to give notice in writing to the contractor(s) requiring that the said tents and sanitary
arrangements be remodelled and/or reconstructed according to approved standards, and if
the contractor(s) shall fail to remodel or reconstruct such huts and sanitary arrangements
according to approved standards within the period specified in the notice, the Employer
shall have the power to remodel or reconstruct such huts and sanitary arrangements
according to approved standards at the cost of the contractor(s).

7.10

Provision Of Tents, Water Supply to the Labourer

The contractor(s) shall at his/their own cost provide his/their labour with following facilities
a) Sufficient numbers of tents.
b) Sufficient numbers of latrines and urinals covered by tents.
c) Sufficient quantity of water for drinking and other purposes.
d) Proper drainage and sanitation.

7.11

Removal of Contractor’s Employee
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The Employer may require the contractor to dismiss or remove from the site of the work any
person or persons in the contractors’ employ upon the work who may be incompetent or
misconduct himself and the contractor shall forthwith comply with such requirements.

8.0

Operation of contract

8.1

Time and Extension for Delay

The time allowed for execution of the Works as specified in the Bidding data or the
extended time in accordance with these conditions shall be the essence of the Contract.
The execution of the works shall commence from such time period as mentioned in letter of
acceptance or from the date of handing over of the site whichever is later. If the Contractor
commits default in commencing the execution of the work as aforesaid, Government shall
without prejudice to any other right or remedy available in law, be at liberty to forfeit the
earnest money & performance guarantee absolutely.

As soon as possible after the Contract is concluded the Contractor shall submit a Time and
Progress Chart and get it approved by the Employer. It shall indicate the forecast of the
dates of commencement and completion of various trades of sections of the work and may
be amended as necessary by agreement between the Employer and the Contractor and
further to ensure good progress during the execution of the work, the contractor shall in all
cases complete the work as per the schedule.

If the work(s) be delayed by:

(1) force majeure events, or

(i)  abnormally bad weather, or

(iii)  serious loss or damage by fire, or

(iv)  civil commotion, local commotion of workmen, strike (excluding by Party’s
employees) or lockout (excluding by Party’s employees), affecting any of the trades
employed on the work , or

(V) delay on the part of other contractors or tradesmen engaged by Employer in
executing work not forming part of the Contract, or

(vi)  any other cause which, in the absolute discretion of the authority mentioned in
Bidding Data is beyond the Contractor’s control and not brought about at the
instance of the Contractor claiming to be affected by such event.

then upon the happening of any such event causing delay, the Contractor shall immediately
give notice thereof in writing to the Employer but shall nevertheless use constantly his best
endeavours to prevent or make good the delay and shall do all that may be reasonably
required to the satisfaction of the Employer to proceed with the works.

Request for rescheduling of work and extension of time, to be eligible for consideration,
shall be made by the Contractor in writing within 14 days of the happening of the event
causing delay on the prescribed form. The Contractor may also, if practicable, indicate in
such a request the period for which extension is desired.

In any such case the authority mentioned in Bidding Data may give a fair and reasonable
extension of time. Such extension shall be communicated to the Contractor by the
Employer in writing, within 2 months of the date of receipt of such request. Non application
by the contractor for extension of time shall not be a bar for giving a fair and reasonable
extension by the Employer and this shall be binding on the contractor.
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8.2

Compensation For Delay

If the contractor fails to maintain the required progress in terms of clause 8.1 or to complete
the work and clear the site on or before the contract or extended date of completion, he
shall, without prejudice to any other right or remedy available under the law to the
Government on account of such breach, pay as agreed compensation the amount
calculated at the rates stipulated below as the competent authority(whose decision in
writing shall be final and binding) may decide on the amount of tendered value of the work
for every completed day/week (as applicable) that the progress remains below that
specified in Clause 8.1 or that the work remains incomplete.

This will also apply to items or group of items for which a separate period of completion has
been specified.

Compensation @ 0.5% (zero point five percent) of the total contract value per week of
delay and part thereof subject to maximum of 10% of contract value.

8.3

When Contract Can Be Determined

Subject to other provisions contained in this clause, the Employer may, without prejudice to
his any other rights or remedy against the Contractor in respect of any delay, inferior
workmanship, any claims for damages and/or any other provisions of this contract or
otherwise, and whether the date of completion has or has not elapsed, by notice in writing
absolutely determine the contract in any of the following cases:

(1) If the contractor having been given by the Employer a notice in writing to rectify,
reconstruct or replace any defective work or that the work is being performed in an
inefficient or otherwise improper or un-workman like manner shall omit to comply
with the requirement of such notice for a period of 7 days thereafter.

(i1) If the contractor being a company shall pass a resolution or the court shall make an
order that the company shall be wound up or if a receiver or a manager on behalf
of a creditor shall be appointed or if circumstances shall arise which entitle the
court or the creditor to appoint a receiver or a manager or which entitle the court to
make a winding up order.

(iii)  If the contractor has, without reasonable cause, suspended the progress of the
work or has failed to proceed with the work with due diligence so that in the opinion
of the Employer (which shall be final and binding) he will be unable to secure
completion of the work by the date for completion and continues to do so after a
notice in writing of seven days from the Employer.

(iv)  If the contractor fails to complete the work within the stipulated date or items of
work with individual date of completion, if any stipulated, on or before such date(s)
of completion and does not complete them within the period specified in a notice
given in writing in that behalf by the Employer.

(V) If the contractor persistently neglects to carry out his obligations under the contract
and/or commits default in complying with any of the terms and conditions of the
contract and does not remedy it or take effective steps to remedy it within 7 days
after a notice in writing is given to him in that behalf by the Employer.

(vi)  Ifthe contractor commits any acts mentioned in Clause2.1 hereof; or

(vii)  If the work is not started by the contractor within 1/8th of the stipulated time. When
the contractor has made himself liable for action under any one or more of the
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cases aforesaid, the Employer on behalf of the President of India shall have
powers:

a) To determine or rescind the contract as aforesaid (of which termination or

rescission notice in writing to the contractor under the hand of the Employer shall
be conclusive evidence).
Upon such determination or rescission, the Earnest Money Deposit, Security
Deposit already recovered and Performance Guarantee under the contract shall be
liable to be forfeited and shall be absolutely at the disposal of the Government/ the
Employer.

b) After giving notice to the contractor to measure up the work of the contractor and to
take such whole, or the balance or part thereof, as shall be un-executed out of his
hands and to give it to another contractor to complete the work. The contractor,
whose contract is determined or rescinded as above, shall not be allowed to
participate in the tendering process for the balance work.

In the event of above courses being adopted by the Employer, the contractor shall have no
claim to compensation for any loss sustained by him by reasons of his having purchased or
procured any materials or entered into any engagements or made any advances on
account or with a view to the execution of the work or the performance of the contract. And
in case action is taken under any of the provision aforesaid, the contractor shall not be
entitled to recover or be paid any sum for any work thereof or actually performed under this
contract unless and until the Employer has certified in writing the performance of such work
and the value payable in respect thereof and he shall only be entitled to be paid the value
so certified.

8.4

Foreclosure of Contract due to Abandonment or Reduction In Scope of Work

If at any time after acceptance of the bid, the Employer/ Government shall decide to
abandon or reduce the scope of the works for any reason whatsoever and hence not
require the whole or any part of the works to be carried out, the Employer shall give notice
in writing to that effect to the contractor and the contractor shall act accordingly in the
matter. The contractor shall have no claim to any payment of compensation or otherwise
whatsoever, on account of any profit or advantage which he might have derived from the
execution of the works in full but which he did not derive in consequence of the foreclosure
of the whole or part of the works.

The contractor shall be paid at contract rates full amount for works executed at site and, in
addition, reasonable amount as certified by the Engineer for the items hereunder
mentioned which could not be utilised on the work to the full extent in view of the
foreclosure:

(1) Any expenditure incurred on preliminary site work,

(i1) Government shall have the option to take over contractor's materials or any part
thereof either brought to site or of which the contractor is legally bound to accept
delivery from suppliers (for incorporation in or incidental to the work) provided,
however, Government shall be bound to take over the materials or such portions
thereof as the contractor does not desire to retain. For materials taken over or to be
taken over by Government, cost of such materials as detailed by Engineer shall be
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paid. The cost shall, however, take into account purchase price, cost of
transportation and deterioration or damage which may have been caused to
materials whilst in the custody of the contractor.

(iii)  Reasonable compensation for transfer of T & P from site to contractor’s permanent
stores or to his other works, whichever is less. If T & P are not transported to either
of the said places, no cost of transportation shall be payable.

(iv)  Reasonable compensation for repatriation of contractor’s site staff and imported
labour to the extent necessary.

The contractor shall, if required by the Engineer furnish to him books of account, wage
books, time sheets and other relevant documents and evidence as may be necessary to
enable him to certify the reasonable amount payable under this condition.

The reasonable amount of items on (i), (iii) and (iv) above shall not be in excess of 2% of
the cost of the work remaining incomplete on the date of closure, i.e. total stipulated cost of
the work as per accepted bid less the cost of work actually executed under the contract and
less the cost of contractor's materials at site taken over by the Government as per item (ii)
above. Provided always that against any payments due to the contractor on this account or
otherwise, the Employer shall be entitled to recover or be credited with any outstanding
balances due from the contractor for advance paid in respect of any tool, plants and
materials and any other sums which at the date of termination were recoverable by the
Government from the contractor under the terms of the contract.

8.5

Cancellation Of Contract In Full Or Part

If Contractor:

(1) at any time makes default in proceeding with the works or any part of the work with
the due diligence and continues to do so after a notice in writing of 7 days from the
Employer; or

(i1) commits default to complying with any of the terms and conditions of the contract
and does not remedy it or take effective steps to remedy it within 7 days after a
notice in writing is given to him in that behalf by the Employer; or

(iii)  fails to complete the works or items of work with individual dates of completion, on
or before the date(s) of completion, and does not complete them within the period
specified in a notice given in writing in that behalf by the Employer; or

(iv)  shall offer or give or agree to give to any person in Government service or to any
other person of his behalf any gift or consideration of any kind as an inducement or
reward for doing or forbearing to do or for having done or forborne to do any act in
relation to the obtaining or execution of this or any other contract for Government;
or

(V) shall enter into a contract with Government in connection with which commission
has been paid or agreed to be paid by him or to his knowledge, unless the
particulars of any such commission and the terms of payment thereof have been
previously disclosed in writing to the Accepting Authority/Employer; or

(vi)  shall obtain a contract with Government as a result of wrong tendering or other
non-bonafide methods of competitive tendering; or

(vii)  being an individual, or if a firm, any partner thereof shall at any time be adjudged
insolvent or have a receiving order or order for administration of his estate made
against him or shall take any proceedings for liquidation or composition (other than
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a voluntary liquidation for the purpose of amalgamation or reconstruction) under
any Insolvency Act for the time being in force or make any conveyance or
assignment of his effects or composition or arrangement for the benefit of his
creditors or purport so to do, or if any application be made under any Insolvency
Act for the time being in force for the sequestration of his estate or if a trust deed
be executed by him for benefit of his creditors; or

(viii) being a company, shall pass a resolution or the Court shall make an order for the
winding up of the company, or a receiver or manager on behalf of the debenture
holders or otherwise shall be appointed or circumstances shall arise which entitle
the Court or debenture holders to appoint a receiver or manager; or

(ix)  shall suffer an execution being levied on his goods and allow it to be continued for
a period of 21 days; or

(x) assigns, transfers, sublets (engagement of labour on a piece-work basis or of
labour with materials not to be incorporated in the work, shall not be deemed to be
subletting) or otherwise parts with or attempts to assign, transfer sublet or
otherwise parts with the entire works or any portion thereof without the prior written
approval of the Accepting Authority;

The Accepting Authority may, without prejudice to any other right or remedy which
shall have accrued or shall accrue hereafter to Government, by a notice in writing
to cancel the contract as a whole or only such item of work in default from the
Contract.

The Employer shall on such cancellation by the Accepting Authority have powers to:

(1) take possession of the site and any materials, constructional plant, implements,
stores, etc., thereon; and/or
(i1) carry out the incomplete work by any means at the risk and cost of the contractor.

On cancellation of the contract in full or in part, the Employer shall determine what amount,
if any, is recoverable from the contractor for completion of the works or part of the works or
in case the works or part of the works is not to be completed, the loss or damage suffered
by Government. In determining the amount, credit shall be given to the contractor for the
value of the work executed by him up to the time of cancellation, the value of contractor’s
materials taken over and incorporated in the work and use of plant and machinery
belonging to the contractor.

Any excess expenditure incurred or to be incurred by Government in completing the works
or part of the works or the excess loss or damages suffered or may be suffered by
Government as aforesaid after allowing such credit shall without prejudice to any other right
or remedy available to Government in law be recovered from any moneys due to the
contractor on any account, and if such moneys are not sufficient, the contractor shall be
called upon in writing and shall be liable to pay the same within 30 days.

If the contractor shall fail to pay the required sum within the aforesaid period of 30 days, the
Employer shall have the right to sell any or all of the contractors’ unused materials,
constructional plant, implements, temporary buildings, etc. and apply the proceeds of sale
thereof towards the satisfaction of any sums due from the contractor under the contract and
if thereafter there be any balance outstanding from the contractor, it shall be recovered in
accordance with the provisions of the contract.

Any sums in excess of the amounts due to Government and unsold materials,
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constructional plant, etc., shall be returned to the contractor, provided always that if cost or
anticipated cost of completion by Government of the works or part of the works is less than
the amount which the contractor would have been paid had he completed the works or part
of the works, such benefit shall not accrue to the contractor.

8.6

Termination Of Contract After Death Of Contractor

Without prejudice to any of the rights or remedies under this contract if the Contractor dies,
the Employer on behalf of the President of India shall have the option of terminating the
contract without compensation to the Contractor.

9.0

Dispute Resolution Mechanism

Except where otherwise provided in the contract, all questions and disputes relating to the
meaning of the specifications, design, drawings and instructions here-in before mentioned
and as to the quality of workmanship or materials used on the work or as to any other
question, claim, right, matter or thing whatsoever in any way arising out of or relating to the
contract, designs, drawings, specifications, estimates, instructions, orders or these
conditions or otherwise concerning the works or the execution or failure to execute the
same whether arising during the progress of the work or after the cancellation, termination,
completion or abandonment thereof shall be dealt with as mentioned hereinafter:

9.1

Dispute Resolution Board

If any dispute arises between the Employer and the Contractor in connection with, or
arising out of, the Contract or the execution of the Works, whether during the execution of
the Works or after their completion and whether before or after the repudiation or other
termination of the Contract, including any disagreement by either party with any action,
inaction, opinion, instruction, determination, certificate or valuation of the Engineer, the
matter in dispute shall, in the first place, be referred to the dispute resolution board here in
after called “the board.”

The board shall comprise of members as defined in the bidding data. The board at its
discretion may co-opt any other officer if in its opinion it may help in resolving the dispute.
Either party may refer a dispute to the Board. The board shall give a decision in writing
within 30 days of reference of dispute.

Either party may refer a written decision of the board. If neither party refers the disputes to
arbitration within 30 days, the board’s decision will be final and binding.

Employer at its discretion may change any of the member of the board.

9.2

Arbitration

Any dispute in respect of which the recommendation, if any, of the dispute resolution board
has not become final and binding shall be finally settled in accordance with the provisions
of the Arbitration and Conciliation Act, 1996 or any statutory modifications or re-enactment
thereof and the rules made there under and for the time being in force. The arbitrator shall
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have full power to open up, review and revise any decision, and any recommendation of the
conciliator related to the dispute.

A Sole Arbitrator shall be appointed by the appointing authority as defined in contract data
within 30 days of receipt of request from either party. If the arbitrator so appointed is unable
or unwilling to act or resigns his appointment or vacates his office due to any reason
whatsoever, another arbitrator shall be appointed in the manner aforesaid. Such person
shall be entitled to proceed with same reference from the stage at which it was left by his
predecessor.

It is a term of this contract that the arbitrator shall adjudicate only such disputes as are
referred to him by the appointing authority and give separate award against each dispute
and claim referred to him and in all cases the arbitrator shall give reasons for the award. If
any fees is payable to the arbitrator, these shall be paid equally by both the parties.

It is also a term of the contract that the arbitrator shall be deemed to have entered on the
reference on the date he issues notice to both the parties calling them to submit their
statement of claims and counterstatement of claims. The venue of the arbitration shall be
such place in India as may be fixed by the arbitrator in his sole discretion.

Neither party shall be limited in the proceedings before such arbitrator to the evidence or
arguments put before the conciliator for the purpose of obtaining its
recommendation/decision. No recommendation shall disqualify conciliator or Employer from
being called as a witness and giving evidence before the arbitrator on any matter
whatsoever relevant to the dispute.

10

Miscellaneous provisions

(1) “Nothing contained in this Contract shall be construed as establishing or creating
between the Parities, a relationship of master and servant or principal and agent.

(i)  Any failure or delay on the part of any Party to exercise right or power under this
Contract shall not operate as waiver thereof.

(iii)  The Contractor/Consultant shall notify the Employer/ the Government of India of
any material change in their status, in particular, where such change would impact
on performance of obligations under this Contract.

(iv)  Each member/constituent of the Contractor/Consultant, in case of a consortium,
shall be jointly and severally liable to and responsible for all obligations towards the
Employer/Government for performance of works/services including that of its
Associates/Sub Contractors under the Contract.

(v)  The Contractor/Consultant shall at all times indemnify and keep indemnified the
Employer/Government of India against all claims/damages etc. for any infringement
of any Intellectual Property Rights (IPR) while providing its services under the
Project.

(vi)  The Contractor/Consultant shall at all times indemnify and keep indemnified the
Employer/Government of India against any claims in respect of any damages or
compensation payable in consequences of any accident or injury sustained or
suffered by its (the Contractor's/Consultant's) employees or agents or by any other
third Party resulting from or by any action, omission or operation conducted by or
on behalf of the Contractor/Consultant.

(vii)  The Contractor/ Consultant shall at all times indemnify and keep indemnified the
Employer/Government of India against any and all claims by Employees,
Workman, Contractors, sub-contractors, suppliers, agent(s), employed engaged or
otherwise working for the Contractor, in respect of wages, salaries, remuneration,
compensation or the like.

(viii) Al claims regarding indemnity shall survive the termination or expiry of the
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Contract.

(ix) Itis acknowledged and agreed by all Parties that there is no representation of any
type, implied or otherwise, of any absorption, regularization, continued engagement
or concession or preference for employment of persons engaged by the
(Contractor/Consultant) for any engagement, service or employment in any
capacity in any office or establishment of the Government of India or the Employer.

11

Laws Governing the Contract:

This contract shall be governed by the Laws of India for the time being in force.
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SECTION- IV

SPECIAL CONDITIONS
OF
CONTRACT
(SCC)
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SECTION- IV

SPECIAL CONDITIONSOFCONTRACT(SCC)

The following Special conditions of contract shall apply for this Contract. These special
conditions will modify/ substitute/ supplement the corresponding General Conditions of
Contract (GCC) incorporated in Section Ill. The corresponding GCC clause numbers have also

been indicated.

In case of any conflict between the provision in the GCC and that in the SCC, the provision
contained in the SCC shall prevail.

S. No. | GCC Clause | Subject Matter SCC Provision
Number
1. 1.5 Signing of In addition to safety code provided in Section- XVI,
Contract the guidelines issued by Honourable Supreme Court
in case No. WP(C) 36/2009 on 11.02.2010 shall be
applicable for this contract.
2. 2.6 Conditions for | Any modification of GST by the Government the
Reimbursement of | difference will be paid/ recovered to/from the
Levy/Taxes, if | contractor.
Levied after
Receipt of
Tenders
3. 3.1 Performance The following is incorporated.
Guarantee The Performance Security/ Guarantee shall be 10%

of the Contract Price.

The Performance Security shall be valid up to the
stipulated date of completion of performance
obligations including warranty obligations and AMC
period plus twelve months thereafter.

The performance security shall be released upon
fulfilment of the following conditions/ submission of
following documents:-

a. Work Completion certificate.

b. No Claim Certificate.

c. Satisfactory completion of Defect Liability Period.

d. Any other documents required as per contract

agreement and government norms.
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Execution of Work

In addition to the compliance under GCC Clause 4,
Scope of work, relavent technical specifications, the
contractor shall extend full cooperation with CGWB to
achieve the deliverables as per the best workmanship
is up to the standards followed in the Industry with
following QAP.
Quality Assurance Plan (QAP)

Following guidelines will be followed by CGWB in
execution of works:-

1. The work will be executed through the
Regional Directors and Executive Engineers
of the concerned Regions and Divisions.

2. The 'Executive Engineers will depute suitable
persons not below the rank of Junior
Engineer for measurement of work as per bill
of quantities (BOQs) in Measurement Books
in accordance with CPWD accounting
system.

3. The Regional Directors will depute suitable
persons for supervision of works involving
scientific inputs such as assembly design,
pumping tests, and collection of water
samples etc. and countersign the
measurements pertaining to these items and
such other items which were measured
during their presence.

4. The Measurement of work will be test
checked by CGWB officials/officers of
respective RPMU and NPMU in following
manner :-

S.No | Designation/level of | % of Work to be
Officers/Officials test checked
1.| Junior Engineer level 100%
(or above)
officials/officers
*Will - also  record
measurement.

2. | Assistant  Engineer 30%
level (or above)
officers.

3. | Assistant  Executive 20%
Engineer (or above).

4. | Executive 10%
Engineer/HOO of
concerned Division

5. | Regional 5%
Director/HOO of
concerned  Region
Office.

6. | Officers from NPMU 2%

Note; é\ Site Hydro geologist of concerned Region
Officé (AHG or above) will supervise applicable
scientific component of BoQ like Assembly Design &
Lowering, Pump Test ,PYT, Slug Test, Logging,
Water sampling efc.




5. The final payment for work will be made only
on the personal certificate of the Executive
Engineer/ Officer-In-Charge of the execution
of the work in the format given below:

"I, (Name of the Executive Engineer/ Officer-In-
Charge), Executive Officer of (Name of the
Work), am personally satisfied that the work
has been executed as per the specifications
laid down in the Contract Agreement and the
workmanship is up to the standards followed in
the Industry."

The certificate will be countersigned by the
concerned Regional Director.

6. The work is to be monitored on regular basis
by an Empowered Committee a Status
Report has to be submitted by CGWB to
MoWR, RD & GR on monthly basis, along
with reasons to address the delay involved, if
any.

7. The composition of Empowered Committee(s)
has been decided by the Competent Authority

is as under:
l. Member under | Chairman of the
whose Committee

administrative
control the Region
falls.
Il. Regional Director | Member
of the concerned
Region
Il. Superintending Member
Engineer
(to be nominated
on case to case
basis)
The Empowered Committee(s) shall:
—  Closely monitor the progress of each work
— Assess the reasons for delays, if any
— Recommend condonation of delays, if it is not
due to fault of the contractor.
— Recommend extension of time that is beyond
the power!, of Regional Director/ Member.
— Ensure that the work is being executed
strictly as per the conditions of the contract.
All matters connected with any problems/ bottlenecks
in execution of work should be reported to the
Chairr%qg of the Empowered Committee




8. National Project Monitoring Unit (NPMU) for

VI.
VII.

VIIL.

IX.

X.

monitoring and implementation of the PIB
project in CGWB has been constituted. The
NPMU will function under the overall
Guidance and Control of Member (South).
The following broad activities will be carried
out by the NPMU :-

Develop, implement and maintain Project

Management information System (MIS).

Prepare the list of the Monitoring indicators

for the project

Prepare the packages for implementation of

the activities under the project.

Monitor and evaluate the internal operations

of the Project

Guide the operations of the Regional

Project Monitoring Unit( RPMU) through

providing advice and operating as a clearing

house for issues (problems and solutions)

raised by the RPMU/Field units

Monitor status of monitoring indicators

Evaluate the performance of the RPMU and

the field offices of CGWB

Develop procedures for regular monitoring

of performance of the field units of CGWB

Preparation of procurement documents and

certify technical specifications

Act as a support and reference point for all

Project-related procurement tasks.

9. On lines of the NPMU, a Regional Project

Monitoring Unit (RPMU) will be constituted in
each of the Regional Offices where the PIB
activities are proposed to be implemented.
RPMU will function under the concerned
Regional Director. The following major
activities will be carried out by the RPMU:
Provide data and other inputs to NPMU for
the Project Management Information
System (MIS)

Implementation of the project activities at
the field level

Monitoring and Evaluation of the internal
operations of the Project and providing
regular feedback to NPMU

Evaluate the performance of the
contractors/ implementing agency and
highlight the issues, if any, related to Project
implementation

The progress reports concerning outsourcing works
shall be sent to the Regional Director, who will
coordingte with all the Empowered Committees and
submit the status report to MoWR, RD & GR on
monthly basis, along with reasons and remedial
measures taken to address the delay involved, if any.




Deviations/Variati | During execution the employer reserves the right to
ons Extent and increase or decrease the quantity of works maximum
Pricing up to 20% without any change in the unit price and
other terms and conditions.

The total number of wells is 1011 Piezometer wells
and 1011 DWLR and telemetry as per BOQ.

The employer reserves the right to change the
proportion of Piezometer wells and DWLR and
telemetry.

Authority to give approval for variation/deviation in
items of BOQ Quantity with cost implications.

S. | Authority Variation/ Deviation
N.
1. | Chairman, 20 %
cGwB (Subject to revised cost within
the awarded value.)
2 | DoWR, Full Powers
RD&GR
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4.6

Employment of
Technical Staff
and Employees

The contractor will have to employ at least one
groundwater professionalwith minimum qualification
of graduate degree in engineering/ master's degree in
geosciences with minimum 3 years of experience in
construction of water wells, borehole logging,
conducting pumping tests, interpreting/ analysing
related data and preparation of reports. Sufficient
technical staff of skilled, semiskilled man power is
required to be engaged in Rigs/ pump units deployed
for construction of wells.
The contractor shall provide at least one dedicated
Service Engineer cum operator at the Regional Office
Data Center for Operation of DWLR system and
ensure seamless data transfer from remote stations to
Regional & National Data Center (NDC), CGWB,
Faridabad FTP server through GSM / GPRS network
& from RODC to NDC &India WRIS/ WIMS software
through internet. And also the processed data India
WRIS/ WIMS in the form of reports/ bulletins will be
transmitted to Regional & National Data Centre which
should be stored in a proper manner and easy to
access.
In the event if contractor fails to employ the technical
staff, recovery at the rate of Rs 2000 per day will be
made from the bills submitted. In the event if
contractor fails to employ the technical staff within 10
days of intimation, the employer reserves right to
terminate the contract.
Penalty for Faulty Stations/ Data Centres in respect of
DWLR and Telemtry:
1. For Remote site Rs 500/- per day (i.e per remote
site)
2. For Data Centre Rs 1000/- per day

5.1

Materials to be

Advance samples need to be submitted for approval

Provided by the before in use. However, no well construction materials

Contractor such as pipes, screens, and gravel shall be used in
construction unless inspected and approved by
Engineer-In-Charge.

Rigs to be The rigs to be deployed by the contractor for the

deployed by the drilling works shall be duly registered with either

contractor Central Ground Water Authority or State Ground

Water Authority and document of registration to be
submitted to the concerned Executive Engineer/ Head
of Office of Division before deployment of rig for the
works.
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Measurement and
Payment

The payment in respect of Piezometer wells shall be
made by Executive Engineer/ Head of Office of
Divisionl,Ahmedabad for Gujarat &Division VI Nagpur
for Maharashtra State in respect of wells constructed
in their respective states.

The payment of the DWLR and Telemetry, Operation
and Maintenance cost for 5 years, Training cost and
AMC cost shall be made by the Executive Engineer/
Head of Office Division, VI,Nagpur for all states/ UT.

Payment for the Construction of Piezometer wells
The payment to the contractor will be made at each
milestone for completed number of wells on the basis
of actual measurements/verification done by CGWB.
On completion of each milestone the contractor shall
submit the bill along with all data and BDR in
prescribed format provided in the tender document.
The bill submitted by the contractor shall be
supported by verified well wise works executed. The
Well is treated as complete only when all items of
BOQ (including pumping test if specified in BOQ,
BDR etc.) as ordered by employer site representative
have been carried out and completed in all aspect
and well is handed over to employer. In case of non
achievement of milestone, the amount equivalent to
10% of the running bill amount passed for payment by
the concerned Executive Engineer will be withheld.
Data generation is the essence of this contract.

In respect of completed wells, the 100% payment will
be released for the executed work. The necessary
deductions towards non achievement of milestone,
income tax, labour cess etcwill be applicable on this
payment.

In case of wells where compressor development has
been completed but, water sample analysis and BDR
are not completeddue to genuine reasons duly
accepted by Regional Director and all other items of
BOQ as ordered by employer have been completed,
the well will be treated as partially completed.

In respect of partially completed wells, only 70%
payment against executed work up to well
Development shall be made subject to submission of
all data pertaining to work executed. The necessary
deductions towards non achievement of milestone,
income tax, labour cess etc will be applicable on this
payment.

The balance payment of 30% after necessary
deductions will be released after completion of
remaining work like pumping test, water sample
analys@and submission of BDR and their acceptance
by concerned Regional Director.




Payment for the Construction of DWLR and
Telemetry

a) The Bidder shall be paid 50% of the Total Price for

the Part B of the BOQ i.e for DWLR and Telemetry

excluding AMC cost upon the supply, installation,

testing and commissioning of the DWLR and

Telemetry in the constructed Piezometers on a pro-

rata basis for the actual executed quantities only and

upon providing the requisite training as specified in

the tender document.

b) The Bidder shall be paid balance 50% of the Total
Price for the Part B of the BOQ i.e for DWLR and
Telemetry excluding AMC cost over the next five
years @ 10 % per year on half yearly basis (@5%
each per half year).

The Conditions (applicable for this payment) shall be
governed by Service Level Conditions as mentioned
in SCC. Data generation is the essence of this
contract

c) Disbursement of Payment shall be as per the
achievement of the milestones. The payment to the
contractor will be made at each milestone for
successfully  supplied, installed, tested and
commissioned DWLR with telemetry on the
constructed Piezometers on the basis of actual
measurements/verification done by CGWB. On
completion of each milestone the contractor shall
submit the bill along with all the deliverables
mentioned in the tender documents in prescribed
format.

In case of non-achievement of milestone, the amount
equivalent to 10% of the running bill amount passed
for payment by the concerned Executive Engineer will
be withheld.

d) AMC cost inclusive of GST payable on it shall be
paid on half yearly basis after 5 years of years of
onsite manufacturer warranty period after completion
of every six months.

The Conditions (applicable for this payment) shall be
governed by Service Level Conditions as mentioned
in SCC.

e) The actual Tax (GST) as applicable will be
reimbursed against the valid invoice only after
producing the following proof of tax amount paid to
Government (i) A copy of GSTR-1, (ii) A copy of
GSTR- 3B, (i) CA certificate indicating details of
invoic8s against which the payment under GSTR-3B
has been made and any other relevant document




f) After final quantities of various items of BOQ of
Piezometers and DWLR and telemetry are executed,
a vitiation statement shall be prepared by the
concerned Executive Engineer and submitted for
approval of Chairman CGWB clearly bringing out
comparison of total amount of various tenderers who
participated in the tender “as per finally executed
quantities multiplied by itemise rates quoted by the
tenderers in respect of various items of BOQ". If any
vitiation in contract is found then the difference of
amount between lowest cost as per Vvitiation
statement and the total value of actual BOQ arrived
based on item wise contract price, will be recovered
from the contractors bills or final bill as the case may
be. Final payment amounting to 20% of the total
contract value shall not be released by the concerned
Executive Engineer without prior approval of vitiation
statement by Chairman CGWB.

9. 6.5 Advance Advance as per extant rule in GFR and procurement
manual will be admissible.
10. Suppliers The supplier is responsible for and obliged to conduct

Responsibilities
for DWLR with
Telemetry.

all contracted activities in accordance with the
contract using state- of- the- art methods and
economic principles and exercising all means
available to achieve the performance specified in the
Contract. The Supplier is obliged to work closely with
the Purchaser’s staff, act within its own authority and
abide by directives issued by the Purchaser and
implementation activities. The Supplier will abide by
the job safety measures prevalent in India and will
free the Purchaser from all demands or
responsibilities arising from accidents or loss of life
the cause of which is the supplier's negligence. The
Supplier will pay all indemnities arising from such
incidents and will not holding the activities of its
personnel or sub- contracted personnel and will hold
itself responsible for any misbehavior /misconduct.
The Supplier will treat as confidential all data and
information about the purchaser, obtained in the
execution of his responsibilities, in strict confidence
and will not reveal such information to any other party
without the prior written approval of the
Purchaser.The bidder is responsible for following all
Labour Laws, any other expenses applicable on the
Service Engineer.
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1.

Suppliers

Responsibilities
for DWLR with

Telemetry.
(Inspection
Test)

and

The inspections and tests shall be as detailed in
Tender Document. The supplier shall get each item
indicated in the Tender Document inspected in
manufacturer's works or at the premises of supplier
and submit a test certificate and also manufacturer’s
guarantee /warranty certificate that the items confirms
to the laid down specification.

The Purchaser or its representative may inspect and
Jor test any or all the items to confirm their conformity
to the contract specification prior to dispatch from the
manufacturer's premises/ supplier's premises. Such
inspection and clearance will not prejudice the right of
the consignee to inspect and test the items on receipt
at destination to verify conformity to technical
specification.

If the items are fails to meet the laid down
specifications the supplier shall take immediate steps
to remedy the deficiency or replace the defective
parts of the each to the satisfaction of the
purchaser/consignee.

For validation of data, physical measurement shall
be cross checked with the data generation from
DWLR in presence of CGWB during installation,
testing and commissioning of DWLR at destination.
Random inspection shall be carried out by CGWB for
validating the data with physical measurement during
the contract period at regular interval for which
arrangement for measurement shall be made by the
contractor.

The inspections and tests shall be conducted at
remote site and National Data Centre, CHQ,
Faridabad India as specified in Technical
specification.
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12.

Warranty
DWLR
Telemetry

for
with

The period of validity of the Warranty shall be Sixty
(60) months after successful installation, testing,
commissioning and acceptance. Warranty period shall
be followed by 2 years comprehensive AMC. This
includes seamless communication of data through
telemetry system to National Data Centre, CHQ,
Faridabad, India WRIS/ WIMS platform and National
data center .The AMC period can be suitable
extended as per mutually acceptable terms and
conditions.

After completion of contract, the equipments with
accessories used for this contract Shall be handed
over to the purchaser in running condition i.e. flawless
data supply.
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13.

Warranty
DWLR
Telemetry

for
with

The warranty for the Part B i.e DWLR and Telemetry
shall commence from the date of installation, testing,
commissioning and acceptance of the last DWLR at
the constructed Piezometer

Bidder shall provide at least one dedicated Service
Engineer cum operator at the Regional office Data
Center for Operation of DWLR system and ensure
seamless data transfer from remote DWLR stations to
National data Center through GSM/GPRS network &
then to India WRIS/ WIMS software through internet.
The processed data from India WRIS/ WIMS in the
form of reports/ bulletins will be transmitted to
Regional & National Data Centre as per technical
specifications. The maximum allowed period for repair
or replacement (maintenance) shall be 7 Days. It is
the responsibility of the bidder to rectify/ replace the
equipment without any notice from purchaser and it is
the duty of its personnel i.e. dedicated service
engineer cum data entry operator to notice that site
become non-operational or become faulty.

A remote site shall be treated as faulty if it fails to
respond or transmits erroneous data equal to or more
than 8 data measurement i.e. equal to or more than 2
transmission cycles /2 days. The decision of CGWB
about errors in data shall be final and binding. If a
remote site continues to remain "fail" for more than 2
days in excess of the maintenance time schedule of 7
days in a year, the contractor is liable to pay penalty
@ Rs. 500/- per Day per remote site. The Day for
the purpose of penalty shall be taken as failure period
of 24 hours or part thereof for a particular remote site.
The amount of penalty will be recovered from
performance bank guarantee or payment due to
bidder during warranty period or AMC period.

The penalty for faulty data centers beyond Maximum
Response Time would be Rs 1000/- per day. If the
supplier fails to remedify the defect within maximum
of 14 days, the purchaser may proceed to take such
remedial action as may be necessary. At the suppliers
risk and expense and without prejudice to any other
rights which the purchaser may have against the
supplier under the contract.
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14,

Site  preparation
and installation for
DWLR with
Telemetry

Site preparation and installation:

The supplier is responsible for associated civil work
required for installation and commissioning of the
supplies in the Schedule of Requirement under the
heading of Relative services in respect of for DWLR
with Telemetry

15. Hardware Hardware installation: The Supplier is responsible for
installation ~ for | all unpacking, assemblies, wiring, installations,
DWLR with | cabling between hardware units and connecting to
Telemetry power supplies. The Supplier will test all hardware
operations and accomplish all adjustments necessary
for successful and continuous operation of the
hardware at all installation sites.
16. Document to be | In respect of DWLR and Telemetry, Manufactures’s/

furnished by
supplier

Suppliers Warranty Certificate, Certificate of Country
of Origin, Inspection Certificate and Suppliers’s
factory inspection report. etc to be submitted .
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17.

SERVICE LEVEL
CONDITIONS
FOR DWLR AND
TELEMETRY

1. The bidder is fully responsible to keep the
system functional during installation, warranty
and AMC period. The bidder should take suo-
motu action to repair any faulty instrument
and should not wait for a complaint from
purchaser to initiate action

2. DEFINITIONS

i) REMOTE SITE
Remote site is the site at remote location where
Digital water level recorder (DWLR) systems are
installed. The Remote site DWLR generally installed
within  the Pyrometers’ headwork, dug wells
(openwells), Ground water level monitoring site or any
combination of these sites

ii) DATA CENTRE
Data centre is the respective server where data is
expected to be received. In case of GSM & GPRS
based telemetry, the data centre is the server
installed in National data centre for receiving GSM &
GPRS transmission.

iii) INVALID DATA
A data would be considered invalid if

a)  The value recorded / transmitted is beyond
permissible limit for that variable. The valid
permissible upper limits and lower limits for
each monitoring variable for each site would
be provided to bidder by the purchaser.

b)  If the sensor value recorded / transmitted are
absurd values or sudden variation in the
value (maybe within the specified limits)
which is not in-line with the actual physical
parameter. (e.g. If the Water level sensor
recorded/ transmitted value is showing
absurd sudden variation of 2mts (beyond the
limits of rate of change of sensor value) with
respective to the previous measurement
interval, then this data is the invalid data).
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For

If the sensor value recorded/transmitted is
having frequent/periodic gaps then the data
will be considered as invalid data.

If the sensor value recorded/transmitted is
remain constant, even if there is variation in
the physical parameters. (e.g. If the Water
level recorded / transmitted value is showing
constant/fix value even there is variation in
the water level, then this data is the invalid
data)

If the sensor value recorded / transmitted is
not in line with the value of co-located
automatic /manual observation of the same
sensor parameter.

iv) FAILED DATA TRANSMISSION
each remote station, each scheduled

transmission (for all variables including battery
voltage) would consist of one data transmission. A
data transmission would be considered failed if any of
the following conditions are true

There is no transmission of data from remote
site

Data is transmitted from remote site but not
received at data centre/ India WRIS/ WIMS
Data is recorded in data logger but not
transmitted

Data is not recorded by data logger

Battery voltage not transmitted

Only battery voltage is transmitted without
any actual data from sensors

Data is transmitted but data values are
invalid.
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v)

vi)

FAULTY STATION

A station would be considered faulty if:

In case of DWLR data received at National
Data Center, if there is 28 data measurement
(22 Transmission  cycles/2days)  are
failed/invalid data receptions.

FAULTY DATA CENTRE

A Data Centre shall be treated as Faulty if

vii)

Vital Hardware Equipment’s installed by
bidder at Data Centre Viz. Server ,GSM
modem, online 3KVA UPS , FTP Server
services, Firewall system etc. are not
functioning properly.

Bidder has failed to pay the communication
charges (SIM, internet, GSM/ GPRS etc.)&
system is not in function due to unpaid
communication charges.

Unauthorized absence of Bidders Operator
Service engineer at Data Centre.

MAXIMUM RESPONSE TIME FOR REPAIR
(MRTR)

The MRTR for Remote station would be 7
days

The MRTR for Data Centre would be 2 days

viii)  MINIMUM TIME BETWEEN REPAIRS

PER STATION

The minimum time between repairs is six
months. If a station went faulty for reasons
attributed to bidder and availed of MRTR
once, it would not be eligible to avail the free
repair period within payment period (six
months)

PAYMENT FOR DATA RECEPTION
The payment would be released proportion to
data received at the Data centre. A table
below presents the percentage of data
reception and corresponding payment
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Percentage of

Payment to be made to

data received

vendor

90-100%

100 % of ( 5 % of the Total
Price for the Part B of the BOQ
i.e for DWLR and Telemetry
excluding AMC cost)

80-89.99%

90 % of (5 % of the Total Price
for the Part B of the BOQ i.e for
DWLR and Telemetry
excluding AMC cost)

70-79.99%

80 % of (5 % of the Total Price
for the Part B of the BOQ i.e for
DWLR and Telemetry
excluding AMC cost)

60-69.99%

70 % of( 5 % of the Total Price
for the Part B of the BOQ i.e for
DWLR and Telemetry
excluding AMC cost)

50-59.99%

60 % of( 5 % of the Total Price
for the Part B of the BOQ i.e for
DWLR and Telemetry
excluding AMC cost)

40-49.99%

40 % of( 5 % of the Total Price
for the Part B of the BOQ i.e for
DWLR and Telemetry
excluding AMC cost)

30-39.99%

25 % of( 5 % of the Total Price
for the Part B of the BOQ i.e for
DWLR and Telemetry
excluding AMC cost)

Below30%

NIL of( 5 % of the Total Price
for the Part B of the BOQ i.e for
DWLR and Telemetry
excluding AMC cost)
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The calculations for data reception percent age are as
below
Data reception percentage for each station=

[1-(No of Failed transmissions/No of transmissions

expected)]*100

Data reception percentage for each station is
calculated for payment period(sixmonths)
Number of transmissions expected is calculated
based on transmission cycle. For 6-hourly
transmission cycle, if there are 182 days in six months
period,
The no. of expected
transmissions=182(days)*4(transmissions per day) for
a given station.
If a station went faulty during payment period of six
months and availed of free time of MRTR (7 days),
the 7 days period would be subtracted from no. of
expected transmissions. For example, if a station
went faulty and payment period is for182 days, the
number of transmissions expected would be
calculated as:
Number of transmissions expected = (182-7) * 4; here
7 days time to repair. However, this deduction would
be allowed only once in six months period for any
given station.

TotaldataReceptionpercentage=

A Uarareceprionpercentageor Hstation
=1

n

Where n is number of remote stations

In case the percentage of data reception is below
50% continuously for 3 months, the Purchaser may
initiate termination process as per Tender Conditions
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18.

8.0

Operation
Contract

of

Milestone/ Deliverables/Period of completion
The total Time period for the completion of this
Package shall be 630 days as below:

(A) For Construction of the Piezometer Wells
Milestone is as follows: Total number of wells
should be completed on or before 360 days from
the date of issue of Work Order by the The
Supertending Engineer, Central Ground Water
Board, Bhujal Bhawan, NH-1V, Faridabad, 121001.
The well will be treated as complete only when all
the ordered items of BOQ including pumping tests
if specified in the BOQ (i.e. items as ordered by
CGWB representative as per site condition for each
well) are complete including submission of item
wise data and BDR. Against each milestone, the
cumulative progress of works in percentage (i.e.
number of wells in percentage) to be achieved and
amount to be withheld (in percentage) in case of
non -achievement against each milestone are
furnished in the table given below. In case the
bidder accelerate the cumulative progress of work
and completes the work within stipulated period,
the withheld amount if any will be released without
any interest

In case of wells where pumping test (if specified in
BOQ), water sample analysis and BDR are not
completed due to genuine reasons duly accepted
by Regional Director and all other items of BOQ
including well development as ordered by employer
have been completed, the well will be treated as
partially completed. The partially completed wells
will not be counted for milestone i.e, for cumulative
progress of work. Only completed wells in all
respect will be counted for milestone.

In case the contractor does not achieve a particular
milestone mentioned the percentage/ amount
shown against that milestone shall be withheld, to
be adjusted against the compensation levied at the
final grant of extension of time. Withholding of this
amount on failure to achieve a milestone, shall be
without any notice to the contractor. However, if the
contractor catches up with the progress of work on
the subsequent milestone(s), the withheld amount
shall be released. In case the contractor fails to
make up for the delay in the subsequent
milestone(s), percentage/ amount mentioned
against each milestone missed subsequently also
shall be withheld. No interest, whatsoever, shall be
payable on such withheld amount.
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Time Cumulative Amount to be
since progress of withheld in case
o award of | works(i.e. of non-
£ | work (in number of achievement of
2 | days) wells) to be milestone
= completed
1 60 5% 10% of the
running bill
2 90 10% amount  passed
3 120 20% for  payment by
the  concerned
4 150 30% Executive
5 180 40% Engineer.
6 210 50%
7 240 60%
8 270 70%
9 300 80%
10 330 90%
11 360 100%

In case, the contractor completes the Work before the
milestone deadline, then he shall be paid by the
employer upon submission of bills irrespective of the

milestone deadline.
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B) For Supply, Commisioning, Installation and
Training of DWLR with telemetery.

Milestone is as follows: Total number of DWLR and
telemetry including the supply, commisioning,
installation and training should be completed on or
before 630 days from the date of issue of Work Order
by the The Supertending Engineer, Central Ground
Water Board, Bhujal Bhawan, NH-IV, Faridabad,
121001.

Time Cumulative Amount to be
since progress of withheld in case
award of | works(i.e. of non-
work (in number of achievement of
days) DWLR’s milestone
installed,
@ commissioned
[ .
° alongwith
o training) to be
= completed
1 450 259, 10% of the
running bill
2 510 50% amount  passed
3 570 75% for  payment by
the  concerned
4 630 100% Executive
Engineer.

The running bill as per above milestone shall be
raised for 50% of the Total Price for the Part B of the
BOQ i.e for DWLR and Telemetry Training cost,
excluding AMC cost and then submitted to the
Regional Director of the concerned RODC where
server and other accessories are installed for
verification.

Upon verification of the above, the payment will be
released by the Executive Engineer under the
jurisdiction of Concerned Regional Director of the
RODC.

1st (First) Milestone shall only be considered achieved
when 25 % of DWLR with telemetry are installed and
data alongwith other deliverables as per the tender
document are successfully received and validated by
the Regional Director of the concerned RODC.

In case, the contractor completes the Work before the
milestone deadline, then he shall be paid by the
employer upon submission of bills irrespective of the
milestone deadline.
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In case the contractor does not achieve a particular
milestone mentioned the percentage/ amount shown
against that milestone shall be withheld, to be
adjusted against the compensation levied at the final
grant of extension of time. Withholding of this amount
on failure to achieve a milestone, shall be without any
notice to the contractor. However, if the contractor
catches up with the progress of work on the
subsequent milestone(s), the withheld amount shall
be released. In case the contractor fails to make up
for the delay in the subsequent milestone(s),
percentage/ amount mentioned against each
milestone missed subsequently also shall be withheld.
No interest, whatsoever, shall be payable on such
withheld amount

19. 8.2 Compensation for | Liquidated damage as per G.C.C 8.2 shall be
Delay applicable.
20. 9.1 Dispute The Dispute Resolution Board shall comprise
Resolution Board i) The concerned Member, CGWB under whose
jurisdiction the work is being executed
i) The FAO, CGWB
iif) The Regional Director, CGWB of the concerned
region/s .
iv) The Superintending Engineer, CGWB under
concerned Member
21. 9.2 Arbitration The Chairman, CGWB shall appoint the Arbitrator.In
case of any dispute, it will be settled within the
jurisdiction of Faridabad, Haryana.
22. 11 Laws Governing In addition to existing conditions in G.C.C, the

the Contract:

contractor shall assist the employer throughout
continuation of contract in respect of all matters
arising out of contract, serve all notices and obtain all
consents, approval and permission on behalf of
employer required to be taken under any regulation
and by laws of the local or other authority which shall
be applicable to work.
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SECTION-V

SCOPE OF WORK
AND
TECHNICAL SPECIFICATIONS
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SECTION-V - PART A- SOFT ROCK

SCOPE OF WORK AND TECHNICAL SPECIFICATIONS

1

General

The locations for construction of wells provided in the section- VII are tentative. The
contractor on award of work shall confirm the locations from concerned Regional Director,
CGWB before deputing manpower and machinery for undertaking the work. In case work
could not be carried out at a particular site due to a genuine reason like non
approachability, land dispute, etc. alternate site will be provided.

The Contractor shall have to furnish in writing to the concerned Regional Director &
Executive Engineer, CGWB, a programme of drilling of wells within a week of handing over
the pin pointed sites to the Contractor.

The location/sites furnished are tentative. The Employer reserves the right to modify or
change the location as well as the depth of construction as per the local prevailing
conditions and no additional cost will be paid in this regard.

For the purpose of drilling, approach road, water for drilling, crew, camp and other
infrastructure, preparation of the site and placing the rig etc, are to be arranged by the
drilling contractor at his own cost. At each site, a tent with furniture should be provided to
facilitate the CGWB representative to discharge his duties.

No payment shall be made against shifting of rig unit with accessories for construction of
Piezometers

Technical problems during drilling like jamming of drill string, damages to drilling tool,
stoppage of work due to unforeseen reasons etc would be the responsibility of the drilling
contractor and no compensation of any kind would be paid by the department. In case the
well could not be completed and had to be abandoned due to contractor's fault, no
payment will be made for that well. In case the well is abandoned due to geological
condition such aspoor discharge, inadequate depth of good quality water bearing
formation, etc, duly certified by representative of CGWB and on approval of Regional
Director,payment for executed works will be made. The decision of Regional
Director/Executive Engineer will be binding on contractors in deciding whether the well is
abandoned due to contractor’s fault or due to hydro geological conditions.

Drilling Fluid (Bentonite Mud fluid) required for drilling and for efficient removal of cuttings
to reach the targeted depth and saving borehole from collapsing will be the responsibility of
the contractor.

Scope of Work and Overview

2.1

Scope of Work

The scope involves drilling of pilot hole, collection of samples for preparation of lithology,,
electrical logging(SP, Resistivity & Natural Gamma), preparation of composite log, design
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of well assembly, enlargement of hole size by reaming, lowering of well assembly, gravel
shrouding, cement sealing, clay packing, development, pumping test and data analysis,
,collection of water samples for chemical analysis, chemical analysis of water sample and
preparation of Basic Data Report .

The details of all the activities to be carried out by the contractor including methodology to
be adopted and reporting formats are discussed in this section SI. No 3.0 to 17.0.

The contractor should deploy minimum Nos of Rig unit attached with pump unit
[ No of rig unit to be calculated based on formula given below:

R=(WxD)/T

Where,

R is the minimum number of Rig unit required

Wi is the total No of wells

D is the average number of days required to complete one well (i.e. D=3 in case of 200m
well in Hard rock and D = 20 in case of 300m well in soft rock)

And T is the scheduled time period for completion of the project in days]

Construction of Piezometer Wells

The number of Peizometer wells to be constructed is given in Section VI.Tentative
locations of Peizometer wells is given in section VII. The employer reserves the right to
change the location in case of non availability of site clearance or any other reasons and no
additional cost will be paid for change in locations.

For Piezometer drilling of pilot hole of 216 mm( 8 '%") by RR/ Drag bit using Bentonite
drilling fluid shall be carried out. The targeted depth of pilot hole is as per BOQ , however it
may vary from about 100 m to 305m or as specified in the BOQ depending upon geology.

Formation strata samples should be collected after proper washing adopting standard
procedure for sample collection for every 3 m or in the event of change in formation.

Electrical logging and natural gamma logging as specified in BOQ shall be carried out upto
bottom of pilot hole. Logging Report alongwith Zone wise water quality shall be
submitted.In case the logging could not be completed to desired depth in 8 %2” pilot hole
after repeated attempts, logging in larger dia hole may be allowed by site hydrogeologist
and no additional payment will be made for enlargement of hole for logging purpose and for
additional attempts of logging.

The depth of blank pipe and slotted pipe with bail plug (well assembly) will be decided by
the employer’s site Hydro Geologist/representative of Regional Director, according to the
formation encountered during drilling. The depth of well assembly may vary from 100 m to
300m or as per BOQ

The bill of quantity should contain only final reamed size of the Piezometer wells and its
depth and hence rate should be quoted for final reamed size and its depth only i.e. the final
reamed rate deemed to cover the intermediate reaming sizes. The reaming with
intermediate sizes should not be included in the bill of quantity.
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As per recommendation of assembly chart, casing pipe/slotted pipe as mentioned in this
section Sl. No 5 should be lowered. After assembly lowering, back washing should be
carried out.

Gravel shrouding should be carried out as mentioned in this section SI. No 7.
Cement Sealing and Clay packing shall be provided as mentioned in this section SI.No 8.

Well development should be carried out as mentioned in this section SI. No 10.

Water samples as specified in BOQ should be collected during well development from
Piezometer in good qualitypolypropylene bottles using standard procedures for Basic
parameter analysis and for heavy metals as per direction of representative of CGWB as per
the BOQ Document.

Analysis of sample as per BOQ shall be carried out by Contractor from NABL accredited
lab and shall be submitted to the Regional Director, CGWB, Concerned Region. One set of
sample (Basic and heavy metal) from Piezometer shall be submitted to the Regional
Director, CGWB, Concerned Region ..

Methodology / Approach

41

Process /Methodology Involved In Construction Of Wells In Soft Rock Up To 300 M
Depth

Piezometer Wells

(1) Site selection and pinpointing of site

(i) Shifting of Rig

(iif)  Site preparation

(iv)  Pilot hole drilling [using 216mm (8% ")diameter RR Bit/ Drag Bit] as per BOQ

(v Sample collection & preparation of litholog

(vi)  Bore hole logging (Resistivity,SP,Natural Gamma)

(vii)  Preparation of E log Report including Zone wise quality

(viii)  Preparation of Composite log using data of (v) & (vi) above

(ix)  Designing of Well assembly

(x)  Reaming of Bore hole (by using appropriate size of RR bits based on

recommended well assembly size, giving a margin for minimum 100mm thickness
for gravel packing ) as per BOQ

(xi)  Lowering of well assembly

(xii)  Back washing, shrouding of gravel and Clay packing (cement sealing, if required).
Cement sealing should be done by tremie pipe. Adequate rest shall be provided
after cement sealing. Clay balls should be used clay packing.

(xiii)  Verticality test of well(if required)

(xiv)  Zone wise Development of well by air compressor, overpumpingor by any other
means till the water is clear and sand free
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(xv)  Pumping Test if specified in BOQ
a. Water sample collection for analysis of Basic & Heavy metals under
guidance of CGWB site Hydrogeologist/ Chemist.
(xvi)  Construction of platform, well capping and installation of protection box
(xvii) Preparation of Basic Data Report & submission
(xviii) Clrearance of site and bringing it to original natural condition
(xix)  Handing over of well

4.2

Deleted

Well Assembly

(i) M.S Casing pipes used for well assembly should confirm to the specification given
below.

(@) BIS marked steel tubes plain ended with bevelled edges on both ends, for
water wells of type ERW conforming to Table No 3 of IS: 4270/2001 (third
revision). The steel for the ERW casing pipes shall be of Make Tata, Jindal,
SAIL, Essar and test certificate of material from Tata/Jindal/SAIL/Essar shall
mandatorily be submitted to the Engineer-Incharge at the time of Inspection.

(i) LCG V-wire screen pipe with slot opening as mentioned BOQ should confirm to latest
version of 1S:8110-2000. The LCG V Wire screen shall be of Make Appollo/,
Johnsons/  and test certificate from Make Apollo/ Johnsons/Super shall mandatorily
be submitted to the Engineer-Incharge at the time of Inspection

(iii)  Alength of 0.50 m of casing pipe should be left above the ground level.

(iv)  Well cap should be securely sealed to the pipe after tube well is checked by the
Engineer-In-Charge.

Data Collection
Drilling contractor will

(i) Maintain a drill time log for every 3 m for wells drilled or in the event of change in
formation in soft rock formations.

(i) Collect formation samples of minimum 500g mass at an interval of 3m or change of
formation during drilling and properly pack in polythene bags and label with date/
depth/ location.

(iii) Carry out geophysical logging (SP, Resistivity & Natural Gamma)

(iv)Measure discharge over 90° V notch plate during development of well.

(v) Collect 1 litre water sample after development is complete and during test for wells
drilled in soft rock formations in good quality polypropylene bottles using standard
procedures for basic analysis and heavy metals. Two sample (one for basic
parameters and one for heavy metals ) or as specified in BOQ

Necessary arrangements are to be made for verification by Engineer-In-Charge/ CGWB
site Hydrogeologist for checking of depth of borehole, length of casing, static water level,
discharge and any other requirement as shall be felt necessary from time to time. A guest
tent should be pitched at the site during drilling/ testing and provided with table and chairs
for the Site Hydrogeologist/ Engineer-In-Charge.
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Gravel Packing of Tubewell

After the well assembly has been placed in position, the Pea gravel as per specification
mentioned in BOQ has to be shrouded in the annular space between the well assembly
pipe and the boreholeby adopting reverse fluid circulation methodupto the depth as
mentioned in assembly chart recommendation. The gravel should be of rounded to sub-
rounded shape and shall be supplied by the Contractor. Before shrouding, the pea gravel
must be got inspected and approved by CGWB site representative. Sufficient care should
be taken so that gravel packing is proper and no bridging takes place during gravel
shrouding. If necessary, in case of bridging of gravel, air compressor of appropriate
capacity should be used for proper gravel shrouding as per instruction of employer’s site
representative for which no additional cost will be paid. After gravel packing, sounding
should be carried out to ascertain the correct depth of gravel packing. As a cross check,
the theoretical annular volume of gravel packing and volume of actual gravel consumed
should be compared to ascertain that gravel shrouding is without bridging. In case of EW
the gravel packing shall be measured in meters from the bottom of Reamed depth or from
Assembly depth+ 5 m, which ever is less. In case of OW, gravel pack shall be measured
from bottom depth of hole or from Assembly depth+ 5 m, which ever is less.If gravel
packing is not carried out properly, no payment will be made till rectification.

Cement Sealing and clay packing of Tube Well:

After Gravel shrouding is done cement sealing (if required) shall be done using tremie pipe.
Cement sealing of 5 m thickness shall be provided. Before cement sealing 1 m thick clay
shall be provided above gravel. Adequate rest(minimum 10 hrs) shall be provided after
cement sealing.

Annular space between borehole and pipe above cement seal (if provided) shall be filled
with clay balls. If cement sealing is not provided clay packing shall be provided above
gravels.

Verticality Test

The vertical test shall be carried out in wells where pump/eduction pipe cannot be lowered
smoothly to the desired depth and the contractor shall carry out the vertical test at his cost
as per the decision of the Employer side representative. The well assembly shall be placed
vertically inside the borehole. Verticality test as per IS: 2800 (Part 2) -1979 must be
arranged by the Contractor with standard equipment at his cost. In case of deviation
beyond the permissible limit, the well will be treated as vertically out. The acceptance of
suitability of the well will be purely at the discretion of CGWB. The well will not be accepted
in case pump could not be lowered to desired depth due to non-verticality of well and no
payment will be made.
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10

Well Development

Zone wise development of wells shall be carried out by air compressor of appropriate
capacity i.e. minimum 1723.69 KPa(250 Psi) and minimum 21.23 cubic meter per minute
(750 cfm) immediately after construction within 5 days of construction of well. Subsequently
well should be developed by over pumping by VT/Submersible pump or by any other
means till the water is free from mud and fine sand. In case development is not carried out
in time resulting in poor yield or in case the well is not properly developed, no payment will
be made till recification is carried out.

1

Construction of Platform and installation of Well Cap, Protection Box and Display
BOARD

After completion of well in all aspects, the well should be provided with well cap using MS
plate of minimum thickness 6mm and protection box made of minimum 3.00 mm Gl sheets
with Brass lock (7 lever) with all common keys (One Key for multiple locks) preferably
Make: Godrej/Harrison/Link with three individual keys for each well.

A concrete platform using concrete mix of 1:2:4 should be provided around the well pipe
welded with minimum 6 No’s of 38mm (1 '2”) L angle as per the drawing specification given
in the tender. Schematic diagram of well is given in section IX.

A Display Board as per drawing in the section IX with details of wells should be installed
near the well.On completion of well, the site around the well should be brought to previous
natural condition

12

Successful and Unsuccessful Well

Success of well will be decided by the Representative of Regional Director. In case of non-
availability of minimum thickness of aquifer capable of yielding expected discharge, the
bore hole may be abandoned and payment based on actual work carried out will be made
at quoted rates. The well abandonment committee will be constituted by respective
Regional Director and will consist of two officers of hydrogeological discipline and one
officer of engineering discipline to decide upon the measurement of unsuccessful well.If the
well is abandoned due to the fault of the contractor or due to the limitations of the
machinery,borehole fishing etc, no payment shall be made.

13

Mode of Measurement

The Contractor shall be paid on actual Computerised Measurement Books (CMB) of
finished work on the basis of quoted rates. The Contractor shall be eligible for payment of
full length drilling of pilot hole irrespective of the design of tube well assembly provided the
more drilling necessitated in search of a suitable aquifer and as per the advice of Engineer-
In-Charge.

14

The Surrounding Area After Well Completion

The area surrounding the well site has to be levelled, pits to be filled and the area to be
restored to the original condition i.e. as before start of drilling operation.

15

Handing Over of Tubewell

The well must be properly handed over to the CGWB along with hard and soft copy of
BDR in triplicate. The wells will be treated as completed and handed over only on
submission of Basic Data report along with all data, analysis, Graph sheet etc (Hard copy
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in triplicate & soft copy) and upon the installation of DWLR and telemetry systems, duly
accepted by the Regional Director, CGWB, Concerned Region. The copy of the accepted
BDR and related document, if any, is to be submitted to concerned Executive Engineer for
payment purpose.

16

Monitoring and Measurement of Work

16.1

The monitoring and measurement of different activities for PIEZOMETER drilling shall be as
specified in below table

S.
No.

Parameter

Monitoring Mechanism / Measurement Criteria

1

~

Location of site

Site selection report(s) duly signed by the representatives
of contractor, state government and regional office
CGWB.

2) | a)Depth/ Diameter | Sounding should be carried out in the presence of the
of pilot hole in Engineer-In-Charge. In wells wherever logging is
Piezometer conducted, the logged depth will be taken as pilot hole
depth in case of variation between pilot hole depth and
logging depth.

b) Depth of reaming Depth of reaming shall be assembly depth plus 5m or
actual which ever is less.

3) | Inspection of Pipes used for assembly, screen pipes, gravel etc. should
assembly pipes, be pre-inspected and approved by Engineer-In-Charge.
screen pipes, gravel | Assembly lowering should be carried out in the presence
etc. as per of CGWB Hydro geologist/Engineer-in- Charge. On
specification completion of gravel shrouding sounding should be

carried out before cement sealing and it should be
ensured that gravel shrouding and cement sealing are in
correct depth.

4)| Litholog/ Electrical log/ | Verification/ validation by the Regional office

Composite log/ Well
Design

Installation of well
assembly and gravel
shrouding

Should be carried out in the presence of Engineer-In-
Charge/CGWB site Hydro geologist.

6) | Development of well | Develpoment should be carried out in the presence of
CGWB site Hydro geologist/Engineer-in Charge. Sand
content of water will be verified by CGWB site Hydro
geologist/Engineer-In-Charge.

7) | Testing of well PYT and Slug test (if specified in the BOQ) should be

carried out by the contractor in the presence of CGWB
Hydro geologist/Engineer- In-Charge. Analysis and
evaluation report to beprepared by the contractor and to
be validated by the Regional office.

Well capping/
construction of
platform and

Physical inspection by the Engineer- In-Charge
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installation of
protection box

9) | Supply , Installation | Physcial Inspection by the Engineer- In-Charge and
and Commissioning | data generation report

of DWLR and
Telemetry

PS: The contractor will report to the Engineer-In-Charge via e-mail/phone the daily
progress at each site and submit status report on weekly basis to Executive
Engineer.

18

Preparation and Submission of BDR

The contractor is required to prepare the basic data report (BDR) for the wells as per the
format provided in Section-VIIl. The BDR along withlitholog, loggingdata, test data, graph
sheet, analysis report shall be submitted to CGWB in soft as well as hard copy (in
triplicate). In site where more than one well is constructed, one BDR should be prepared for
all the wells constructed in the site and the litholog, well diagram, time log, static water level
etc for EW and OW should be furnishedseperately in the BDR.

19

Specification and Drawings

The specifications for drilling and construction of wells shall be as specified in the bill of
quantities. The drawings for Well cap, Protection Box, Cement concrete platform, Display
Board and Display Board platform is provided in Section- IX.
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21

SECTION-V - PART B- HARD ROCK

SCOPE OF WORK AND TECHNICAL SPECIFICATIONS

General

The locations for construction of wells provided in the section- VIl are tentative. The
contractor on award of work shall confirm the locations from concerned Regional
Director, CGWB before deputing manpower and machinery for undertaking the work. In
case work could not be carried out at a particular site due to a genuine reason like non
approachability, land dispute, etc. alternate site will be provided.

The Contractor shall have to furnish in writing to the concerned Regional Director &
Executive Engineer, CGWB, a programme of drilling of wells within a week of handing
over the pin pointed sites to the Contractor.

The location/sites furnished are tentative. The Employer reserves the right to modify or
change the location as well as the depth of construction as per the local prevailing
conditions and no additional cost will be paid in this regard.

For the purpose of drilling approach road, water for drilling, crew, camp and other
infrastructure, preparation of the site and placing the rig at the site etc., are to be
arranged by the drilling contractor at his own cost. At each site, a tent with furniture
should be provided to facilitate the CGWB representative to discharge his duties

Technical problems during drilling like jamming of drill string, damages to drilling tool,
stoppage of work due to unforeseen reasons etc would be the responsibility of the
drilling contractor and no compensation of any kind would be paid by the department. In
case the well could not be completed and had to be abandoned due to contractor’s fault,
no payment will be made for that well. In case the well is abandoned due to geological
condition such as poor discharge, inadequate depth of good quality water bearing
formation, etc, duly certified by representative of CGWB and on approval of Regional
Director,payment for executed works will be made. The decision of Regional
Director/Executive Engineer will be binding on contractors in deciding whether the well is
abandoned due to contractor’s fault or due to hydro geological conditions

Scope of Work and Overview
Scope of Work

The scope involves drilling and casing of overburden, drilling in hard rock up to the
targeted depth, identification of depth of each fracture, assessment of yield after
encountering of each fracture, development and testing of Piezometers Wells if specified
in BOQ , collection of lithlog samples and water samples, chemical analysis of water
samples, preparation of lithology and preparation of Basic Data report.

The contractor shall be required to carry out drilling and construction of Piezometer
Wells as per tender, development by air compressor and conducting preliminary yield of
wells, , slug test and data analysis if specified in BOQ, preparation of basic data reports

87



along with site location map, and submission to CGWB in prescribed format (section-VII|
&IX) in triplicate along with well diagram in details of reaming diameter, well size and
depth, cement sealing depth if any, clay packing depth etc.

The details of all the activities to be carried out by the contractor including methodology
to be adopted and reporting formats are discussed in following section 3.0 to 17.0.
Tentative list of locations has been provided in section-VI.

The contractor should deploy minimum Nos of Rig unit attached with pump unit
[ No of rig unit to be calculated based on formula given below:

R=(WxD)/ T

Where,

R is the minimum number of Rig unit required

W is the total No of wells

D is the average number of days required to complete one well (i.e. D= 3 in case of
200m well in Hard rock and D = 20 in case of 300m well in soft rock)

And T is the scheduled time period for completion of the project in days]

Construction of Piezometer Wells
It is proposed to construct Piezometer well for 200m or depth as specified in BOQ.).

Tentative locations of Piezometer wells are given in section VII. The employer reserves
the right to change the location in case of non availability of site clearance or any other
reasons and no additional cost will be paid for change in locations

The number of Piezometer well to be constructed shown in Section- VI.

Water sample should be collected in 1litre HDPE bottles using standard procedures as
specified in the BOQ. BDR along with litholog, logging data and report, test data and
report etc. along with well diagram incorporating all details should be submitted. On
completion of well, the site should be brought to the previous natural condition.

The well should be provided with well cap using MS plate of minimum thickness 6mm
and protection box made of 3.00 mm Gl sheets with Brass lock (7 lever) with all common
keys (One Key for multiple locks) preferably Make: Godrej/Harrison/Link with three
individual keys for each well. A concrete platform (using concrete mix of 1:2:4) as per
drawing should be provided around the well housing pipe as per the specification given
in the tender.

The Engineer in charge will decide the actual casing length at site based on overburden
encountered. Lithologs samples should be collected after proper washing adopting
standard procedure for sample collection for every 3m or in the event of change in
formation.

Also Preliminary Yield Test (PYT) should be conducted if specified in the BOQ or if
required as per instruction of site officer on encountering each fracture with substantial
discharge. For conducting PYT, 75mm diameter M.S Pipe (Eduction pipe) up to 1m
above bottom level of drilling and 25mm dia airline should be lowered inside eduction
pipe up to approximately 1m above bottom level of eduction pipeor the air line should be
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4.1

placed in eduction pipe so that the discharge is optimum. 20mm MS/ PVC pipe should
be lowered for measuring water level. Slug test has to be conducted on need based or if
specified in BOQ, on instruction of site geologist. The proper jigs and fixture or anchoring
of pipes during the test... Water sample should be collected during pumping test and
during drilling in 1 litre HDPE bottles and handed over to the Regional Director with
receipt. The nomenclature should be made on the bottle to identify the site where the
water is collected. BDR along with litho log, logging data and report, test data and report,
water sample analysis report etc should be submitted. Also well diagram with details
such as overburden drilling diameter and its depth, casing pipe lowered and its
diameter and depth, naked bore diameter, depth at which fractures encountered, static
water level, V notch discharge on encountering each fractures and depth, its size and
depth clay packing, cement sealing if required, concrete platform etc should be
submitted.  The well should be provided with well cap using M.S plate of minimum
thickness 6mm and protection box as per drawing. A concrete platform should be
provided around the well housing pipe welded with minimum 6 Nos. of anchoring
plateausas per the drawing specification given in the tender. Schematic diagram of well
is given in section-1X.On completion of well, the site around the well should be brought to
previous natural condition.

Methodology / Approach

Process/ Methodology Involved In Construction Of Wells In Hard Rock Up To
300/200 M Depth

Piezometer Wells
i) Site selection and pinpointing of site.
ii) Shifting of Rig (shortest approachable route)
iii) Site preparation
iv) Overburden drilling (using Button Bit/RR Bit)
v) Installation of casing pipe in the overburden and surface grouting.
vi) Telescopic Drilling using DTH method up to targeted depth

vii) Measurement of yield using V notch/volumetric method after
encountering each fracture zone and simultaneous water sample
collection and quality analysis for individual fracture zone

viii) Sample collection and preparation of litholog
ix) PYT/Slug test (need based if specified in BOQ)

X) Development by air compressor
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Xi) Verticality test of well if required.

Xii) Water sample collection

Xiii) Construction of platform, well capping and installation of protection box.
Xiv) Preparation of Basic Data Report

Xv) Handing over of well

5 Casing
(i) M.S Casing pipes used for well assembly should confirm to the specification
given below.

(a) BIS marked steel tubes plain ended with bevelled edges on both ends, for
water wells of type ERW conforming to Table No 3 of IS: 4270/2001 (third
revision). The steel for the ERW casing pipes shall be of Make Tata, Jindal,
SAIL, Essar and test certificate of material from Tata/Jindal/SAIL/Essar shall
mandatorily be submitted to the Engineer-Incharge at the time of Inspection.

(ii) LCG V-wire screen pipe with slot opening as mentioned BOQ should confirm to
latest version of 1S:8110-2000. The LCG V Wire screen shall be of Make Appollo/,
Johnsons/ and test certificate from Make Apollo/ Johnsons/Super  shall
mandatorily be submitted to the Engineer-Incharge at the time of Inspection

(iif)  M.S Casing pipes as specified in above should confirm to the specification given
below.

(iv) BIS marked steel tubes plain ended for water wells of type ERW conforming to
Table No 3 of 1S:4270/2001 (third revision).

(v)A length of 0.50 m of casing pipe should be left above the ground level.

(vi) MS Casing pipe should be installed perfectly vertical on the consolidated rock
basement in such a manner that there should not be leakage of air during drilling.
The annular space between the casing and the borehole wall should be grouted
with cement slurry to avoid entry of local foreign material in the borehole in
consolidated formations.

(vii) Well cap should be securely sealed to the pipe after bore hole is checked by the
Engineer-In-Charge. The well cap should be fabricated as per the provided
specifications by CGWB.

6 Well Development

In respect of borehole drilled in hard rock formations, well should be washed/ developed
using compressor thoroughly after completion of the drilling operation till clear water
comes.

7 Construction of Platform, Well Cap, Protection Box and Display BOARD

After the completion of well in all respects described above, the contractor shall fabricate
and install well cap using MS plate of minimum thickness 6mm, make platform around
well, and install Display Board and Protection Box as described in the Drawings in
section-1X
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Data Collection
Drilling contractor will

i. ~ Maintain a drill time log for every meter of drilling for wells drilled in hard
rock formation.

i.  Measure discharge over 90° V notch plate during drilling on every
increase/decrease of yield at various depths for wells drilled in hard rock
formations.

ii. ~ Collect formation samples of minimum 500 g mass at an interval of 3m or
change of formation during drilling and properly pack in polythene bags and
label with date/ depth/ location.

iv.  Collect 1 litre water sample for every water-bearing zone encountered for
wells drilled in hard rock formations.

Necessary arrangements are to be made for verification by Engineer-In-Charge for
checking of depth of borehole, length of casing, static water level, discharge and any
other requirement as shall be felt necessary from time to time. A guest tent should be
pitched at the site during drilling/ testing and provided with table and chairs for the
Engineer-In-Charge.

Verticality Test

If required, the vertical test shall be carried out in wellswhere pump/eduction pipe cannot
be lowered smoothly to the desired depth and the contractor shall carry out the vertical
test at his cost as per the decision of the Employer side representative. The well
assembly shall be placed vertically inside the borehole. Verticality test as per IS: 2800
(Part 2) -1979 must be arranged by the Contractor with standard equipment at his cost.
In case of deviation beyond the permissible limit, the well will be treated as vertically out.
The acceptance of suitability of the well will be purely at the discretion of CGWB. The
well will not be accepted in case pump could not be lowered to desired depth due to non-
verticality of well and no payment will be made.

Successful and Unsuccessful Well

Success of well will be decided by the Employer authorized officer. In case of non-
availability of minimum thickness of aquifer capable of yielding expected discharge, the
bore hole may be abandoned and payment based on actual work carried out will be
made at quoted rates. The tube well abandonment committee will be constituted by
respective Regional Director and will consist of two officers of hydrogeological discipline
and one officer of engineering discipline to decide upon the measurement of
unsuccessful well.If the well is abandoned due to the fault of the contractor or due to the
limitations of the machinery,borehole fishing etc, no payment shall be made.
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11 Submission of reports in the prescribed formats

The following reports are required to be submitted by the contractor in the format
prescribed in relevant Annexure in hard as well as soft copies:

(i) Litholog

(i) PYT and Slug test ( if specified in BOQ) Data as per proforma
(iif) Logging data as per proforma and analysis

(iv) Water sample chemical analysis report.

(v) Consolidated statement of test (As per proforma in section VIII)
(vi)BDR as per proforma enclosed in section VIII

12 Preliminary yield Test (PYT) ) if specified in BoQ

The contractor has to carry out the PYT as per instruction of employer site
representative in order to determine aquifer parameter (Transmissivity, Specific capacity)

12.1 Methodology/Approach

Transmissivity may be determined by conducting Preliminary Yield Test in wellshaving
discharge around 1 Ips to 1.5 Ips or based on hydrogeological condition, as per the
instruction of employer site representative.

Method/Procedure:

(i) For conducting PYT, 75mm dia or higher dia GI/ MS/ (Eductor pipe) upto 1m
above bottom level of drilling and 25mm dia airline should be lowered inside
eduction pipe up to 1m above bottom level of eductor pipe or the air line should
be placed in such a way that the discharge of water is optimum. 20 mm GI/ MS/
PVC pipe should be lowered for measuring water level and using water level
sounders, the water level should be measured.

(ii) Pre pumping water level is to be measured in the pumping well.

(iii) The well is to be pumped at a constant discharge for long duration (100 min)
and water level during recuperation (recovery) should be are measured
periodically (Section-VIIl). The discharge should be measured using 90° V
Notch

(iv)Recovery water level is to be recorded as per data sheet (Section-VIIl) after
stopping the pump until the pumped water level reaches static water level or
90% of the static water level.

The data recorded shall be analysed by using Jacob straight line method.
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13 Slug Test )(if specified in BoQ)

The contractor shall conduct slug test in piezometers ( if specified in BOQ) as and when
required by the employer.

13.1 Methodology/ Approach

Slug tests is to be conducted in wells as per the decision of employer, where
conventional aquifer performance tests cannot be conducted due to constraints of yield.
In this method, a known volume or Slug of water (maximum 20 litre) is instantaneously
injected into the well and the water level is measured at periodic intervals till the pre-
injection water level returns to the pre-injection level or for a pre-determined period,
whichever is less.

Procedure for conducting slug test:

(i) Collect and record all available information (depth, diameter, yield, aquifer type,
lithology etc.) about the tube well / bore well to be tested

(if) Measure the static water level before the injection of slug.

(iii) Inject a known volume (slug) of water (not more than 20 litres) into the bore
well/tube well.

(iv)Measure the water level at closely spaced intervals (once every minute up to 10
minutes, once every 2 minutes up to 20 minutes and then on once every 5
minutes till completion).

(v) Continue recording depth/time measurements until the water level returns to
pre-injection level or a sufficient number of readings have been made to clearly
show a trend on a plot of water level recovery versus the logarithm of time.

(vi)Estimate the value of change in head (Ho) in response to injection of slug (HO).
Compute also the change in water levels (H) for each subsequent
measurement.

(vii) Compute the values of H/Ho for each measurement.

Analysis of Data

Field data generated need to be analysed using standard methods
(i) For Unconfined aquifer - Hvorslev method (1951)/Bouwer and Rice method
(1976).
(i) For confined aquifers - Cooper et al (1967) method

13.2 Technical Specifications

(i) Slug testis to be conducted in Piezometers ( only if specified in BOQ)

(ii) Conducting test with slug injection (20 litres)

(i) Slug injected should be of potable water quality.

(iv)Recording water level data in periodic time steps (minute recording upto 10 min,
2 minute recordings upto 20 minutes and then on 5 minute recordings till
completion)
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15

16

17
1741

Analysis of data generated using following method for unconfined aquifer by
(i) Hvorslev method(1951) and
(ii) Bouwer and Rice method (1976)

For Confined aquifer by - Cooper et al (1967)
Submission of report in prescribed format (Hard and Soft copy) containing

(i) Site location details — (Section-VI)

(ii) raw data sheet - ( Section-VIII')

(iii) Processed graph sheet

(iv) Calculation details and results

(v) Consolidated statement of slug test ( Section-VIII)

Mode of Measurement

The Contractor shall be paid on actual Computerised Measurement Books (CMB) of
finished work on the basis of quoted rates. The Contractor shall be eligible for payment
of full length drilling of bore hole.

The Surrounding Area After Well Completion

The area surrounding the well site has to be levelled, pits to be filled and the area to be
restored to the original condition i.e. as before start of drilling operation.

Handing Over of well

The tube/bore well must be properly handed over to the CGWB along with hard and soft
copy of BDR in triplicate. The wells will be treated as completed and handed over only
on submission of Basic Data report along with all data, analysis, Graph sheet etc (Hard
copy in triplicate & soft copy) and upon the installation of DWLR and telemetry systems
duly accepted by the concerned Regional Director, CGWB. The copy of the accepted
BDR and related document, if any, is to be submitted to Executive Engineer for payment
purpose

Monitoring and Measurement of Work :
The monitoring and measurement of different activities for PIEZOMETER drilling shall be
as specified in below table

S. Parameter Monitoring Mechanism / Measurement Criteria

1)| Location of site Site selection report(s) duly signed by the
representatives of contractor, state government and
regional office CGWB.

2) | Depth/ Diameter of Sounding should be carried out in the presence of the
pilot hole Engineer-In-Charge. In wells wherever logging is
conducted, the log depth will be taken as pilot depth in
case of variation between pilot hole depth and logging
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18.2

18.3

depth for payment purpose.

3) | Litholog/ Electrical log/ | Verification/ validation by the Regional office.
Composite log/Well
Design

4)| Development of well | Should be carried out in the presence of Engineer-In-
Charge/Regional office site hydro geologist.

5) | Testing of well PYT and Slug test ( if specified in BOQ) whereever
applicable should be carried out by the contractor in the
presence of Engineer- In-Charge. Analysis and
evaluation report to be prepared by the contractor and
to be validated by the Regional office

6) | Well capping/ Physical inspection by the Engineer- In-Charge
construction of
platform and
installation of
protection box

7)| Supply, Installation | Physcial Inspection by the Engineer- In-Charge
and Commissioning | and data generation report

of DWLR and
Telemetry

PS: The contractor will report to the Engineer-In-Charge via e-mail/phone the daily
progress at each site and submit status report on weekly basis to Executive
Engineer.

Preparation and Submission of BDR

The contractor is required to prepare the basic data report (BDR) for the wells as per the
format provided in Section-VIIl. The BDR along with data,graph sheet,analysis report for
each of the well shall be submitted to CGWB in soft as well as hard copy (in triplicate). In
site where more than one well is constructed, one BDR should be prepared for all the
Piezometers constructed in the site.The litholog, well diagram, time log, static water
leveletc for the Piuezometers should be furnished seperately in the BDR.

Specification and Drawings
The specifications for drilling and construction of wells shall be as specified in the bill of

quantities. The drawings for Display Board and Display Board platform is provided in
Section-IX.
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SECTION-V - PART C-

Supply, Installation, Commissioning of DWLRs and telemetry,
Establishment of Data Acquisition system & its maintenance for Real
Time Ground Water Level monitoring and supply of Ground water
level, ground water temperature data from site and receipt of data at
National Data Centre, CHQ, Faridabad, in a desired format from Nos
CONSTRUCTED Piezometers wells Through telemetry systems with 05
years warranty and 02 years AMC

SCOPE OF WORK AND TECHNICAL SPECIFICATIONS
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SCOPE OF WORK AND TECHNICAL SPECIFICATIONS

TECHNICAL SPECIFICATIONS WITHOUT QUALITY PROBE

1.0 SCOPE OF WORK

Complete supply, installation, testing, commissioning of remote stations including associated civil works, sensors, data
logger, software, hardware and ancillaries’ equipment, efc.
Clean well to be ensured by the contractor before lowering the instrument and its accessories.

The scope of work also includes supply of data during Five (5) years comprehensive warranty period and two (2)
years AMC period to commence immediately after the expiry of warranty period.

Technical design, supply, installation, testing, commissioning of Digital Water Level Recorder(DWLR) for the real
time ground water level data collection network and establish data communications using GSM & GPRS telemetry
between the remote stations and existing National data centre, CGWB, Faridabad and through the India WRIS/
WIMS at NewDelhi. This includes, but is not limited to acquiring service, and maintaining all aspects of the
service during the Comprehensive warranty period.

Establish communication between remote DWLR stations with existing GSM & GPRS receivingsystem along with all
required arrangement at National Data Centre, CHQ, Faridabad to collect GSM &GPRS data from DWLR station
network. And required all acquiring hardware and software, installation, configuration. The data is to be submitted in
the requisite format and hence no data processing software has to be provided by the bidder at National data centre

Perform on-site assembly, start-up of the supplied goods.
Complete commissioning integration, testing & organization of the whole system.

Provide operation & maintenance services during Five (5) years comprehensive warranty period and two (2) years AMC
period to commence immediately after the expiry of warranty period, which shall include all components at the remote
DWLR stations as well as all newly acquired equipment's in the existing data center. The AMC must be
comprehensive without any exclusion except from force majeure will be permitted.

Provide installation and maintenance reports as required by the Purchaser and any delay is not acceptable in time
schedule provided by supplier.

Supply detailed operation and maintenance manual for each component in the system and compile Knowledge
and working supply type Manual for training purpose (including multimedia training kits).

Provide classroom and field training to the sufficient number of CGWB personnel on the DWLR data acquisition system.
This includes operation and maintenance procedures. Training will also occur at selected field locations as selected by
the Purchaser.

A guarantee by the manufacturer that all equipment being provided will be supported for a minimum of ten years
after the commissioning of the Digital Water Level Recorder (DWLR) Systems.

Calibration and validation of the installed system shall continue during the entire Warranty period on half yearly basis.
The remote stations shall store the data for at least one year.
Supply a detailed operation and maintenance manual for each appropriate unit of supplied goods.

Security of installed equipment's against theft and vandalism will be the responsibility of the Bidder till successful
installation, commissioning, and successful site acceptance testing.
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2.0

(xvii)

(xviii)

(xix)

Although all accessories and fixtures required for installation of the equipment & their specifications have been
specified in technical specifications however, bidder shall ensure the satisfactory performance & functioning of
DWLR system complete, for this if any accessory or items are required that shall be provided by bidder, the cost
towards that is deemed to be included in the cost tendered by the bidder, no extra cost shall be paid to the bidder on this
account.

Ensure that all software licenses and maintenance agreements are in the name of Purchaser and should seek full
support and updates for such software for the duration of the warranty period and Annual Maintenance Services Period.
All the software licenses should be valid for the design life of the system that is 10 years from date of commissioning.
The DWLR shall be preferably from the manufacturers/suppliers viz Aaxis Nano Technologies / Swan Environmental /
Encardio-Rite Electronics and shall be certified preferably from BIS / IS or other renowned National / International
(Developed Nations) testing and certification institutions . The satisfactory performance certificate for performance of
Hydrostatic Pressure based DWLR and telemetry from Government organization to which these items were provided
shall be furnished. The make of the DWLR and the above certifications shall mandatorily be submitted alongwith the Bid
document and also to the Engineer-Incharge at the time of Inspection during the execution of the contract. The batteries
and other external items in the DWLR system accessories shall be BIS/IS certified (Certificate Required). Alternatively,
if certified items are not available in the market, then Reputed brands of standard quality items which have been in
operation with continued unhindered period for past 5 years are to be provided. The satisfactory performance certificate
from government organization to which these items were provided shall be furnished. The above certifications shall
mandatorily be submitted alongwith the Bid document and also to the Engineer-Incharge at the time of Inspection during
the execution of the contract.

Technical Specifications of Equipment

The Goods and Related Services shall comply with following Technical Specifications and Standards:
(A)Specifications of the DWLR, hydrostatic Type (GW) with Telemetry System Specifications for Water Level and Temperature

sensor
Feature Value
Site Conditions
Ambient Temperature From 0 t0 60'C
Humidity 5-100%
Altitude 0-2500 meter

DWLR Water Level Sensor with Temperature Sensor

Sensor Type Submersible pressure transducer with Non-Vented Pressure Sensor with Barometric

Pressure Correction for Individual Sensor

Range (30m, 60m, 120m, 200m, 300m)

Installation Depth (Cable Tentative depth as per the attached list.

length) Concerned Regional Director will decide the depth of installation at the time of drilling of piezometer
Dimension QOuter dia meter of sensor unit:<80mm,(for sensor)
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Material

Stainless Steel (SS-316) or other better corrosion resistant material

Ingress Protection P 68 for sensor
Accuracy 0.2% FSO
Resolution 3mm

Reproducibility

0.1% full scale or better

Long Term Stability

0.1% Full scale and should ensure long term stability without any field calibration requirements
except barometric compensation

Temperature Measuring Range| 010 50°C
Temperature Measuring Betterthan £0.3°C
Accuracy

Burst Pressure >=2 Time Full scale

Overload Pressure

1.5 Time full scale without effect on calibration

Over-voltage Protection on

Should include lightening, over-voltage and surge protection

supply & sensor wires
Out put SDI-12,RS-485,4-20mAor compatible with data logger.
Installation The system should be provided with a suspension bracket, Wellen closure
| canopy & junction boxes (if required) allowing secure installation within the Piezometers'
headwork, including appropriate cable mounting accessories to allow the sensor to be
adjusted to the required depth.
Direct Read Sensor The cable shall have following features:
Cable o Strength members for good longitudinal stability of cable
o The cable and contacts should be fixed or quick connect
o (Cable screen to be connected to the data logger ground terminal to minimize electrical
interference.
o Acable suspension bracket allowing the DWLR to be adjusted to the required depth in
a stable and reproducible manner.
o Corrosion and moisture free as the equipment has to work under water condition.
o (Cable should have good flexibility.
o Should be of Polyurethane Jacket or better
o The electrical wires shall have sufficient conductivity to allow for extension of the cable to
up to 200m without degrading accuracy, stability and data communication.
o Incase of Single Cable, No PVC pipe is needed. However if there is more than one
Cable, 25mm dia PVC pipe with BIS mark should be provided for housing the cables
to avoid tangling.
Data logger
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Atmospheric Pressure
correction

Atmospheric Pressure corrections to be made automatically

Data Logger Input

Level sensor*, Temperature sensor

* only compensated water levels need to transmitted to data base, however barometric
pressure/uncompensated water levels may be stored in data logger and shall be transferred to the
data base periodically.

Resolution of Measurement

16-bit ADC with +/- 1 LSB accuracy

Measuring interval land

Should be programmed to store data from 1 minute one reading to 24 hours one reading.

measuring modes

Settling up Time <30 minutes

Recording Capacity Shall store data of at least 1 year

Memory Type Non-Volatile flash memory that can store one year of data (with15 minute logging interval ) &
expandable up to minimum1GB using USB/SD Card

Power Supply Should be equipped with lithium or alkaline battery pack giving at least 2 years operation (with

one transmission and four recordings per day).Battery must be replaceable in the field or in local
office soft he implementing Agency or supplier. Replacement of batteries must be readily
available in India.

Battery Voltage Monitoring

Monitoring and transmission of Battery Voltage level

Data logger Location

Data logger should be located on top (on ground surface).

Built in clock

Accurateto+1minute per year

Displayed Time Resolution

1 second or better

Over-voltage Protection on

Should include lightening over-voltage and surge protection

supply & sensor wires

Protection IP68 with Impact Resistant for Water level sensor IP65 (for data
logger)with Impact Resistant

Port for configuration One serial port for communication with laptop for programming

Ports for telemetry Port for communication with GSM & GPRS telemetry

Operating System Windows based software for system configuration/communication

Licenses All required licenses shall be included

Real time clock

Time synchronization facility shall be provided with IST

Accessories

Serial cable and adaptor if required along with all accessories and fixing units etc.
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Communication Interface

Computer Interface

The Logger must be capable of connection to a computer via USB 2.0/ USB
3.0 and supply should include the necessary interface cables.

File Format The format of the data downloaded by communication interface shall be in standard CSV format
(as specified in technical Specifications) which is compatible with India WRIS/ WIMS
software.

GSM & GPRS Transmitter

Transmission System

GSM/ GPRS/ edge-based data transmission system

Frequency range

900 MHz:824-960 MHz / 1800MHz:1710-1880 MHz 4G and better

Performance

Data Reception availability of 95 % or better

Communication Direction

Utilize GPRS network for two-way connection with connection with FTP, TCP/IP(INTERNET)
connection and SMS server

Transmission trigger Data collection to be triggered by interrogation from DataC enter,or by event-based
fransmission triggered by remote site
Power Saving Ability to disable interrogation system in order to save power at remote site

Communication Protocol

Data transmission to execute HTTP Post or FTP,SMS to transmit data to the Data Center

Accessories

Allassociatedequipment,includingAntennaallcablesandmountinghardware

Software for Data logger

Operating System Windows based software for system configuration transfer and analysis of data to computer
Version English language version
License All required licenses included

General Features

Battery The battery should be easy to replace, and easily available in the market.
Tools Complete tool kit for installation and routine maintenance

Manuals Full documentation and maintenance instructions in English

--Training As per mutual consent at the time of installation of telemetry system

Specifications for Data Services

Bidder is to acquire, manage, and operate data collection, storage and dissemination to support the following activities during 5 years
warranty period and 2 years comprehensive AMC period or DWLRs with telemetry system.
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Note: A server and storage system for additional backup shall be provided at National Data Center

SNo.

Parameter

Functionality requirement

Data collection
performance

Bidder should be seamless data and responsible for

0 Realtime data collection at all DWLR stations & shall ensure seamless data
transfer.

0 The data from DWLR stations will be transmitted through GSM / GPRS in the
standard CSV format (as specified in technical Specifications) to FTP server at
National Data Center (NDC), Faridabad and India WRIS/ WIMS.

0 Data Transfer to NDC server &India WRIS/ WIMS software through internet. This
data will be processed and disseminated via India WRIS/ WIMS cloud.

0 The processed data from India WRIS/ WIMS in the form of reports/ bulletins will be
fransmitted to existing National Data Centre.

Data maintenance

All activities pertaining to installation, data services, Operation &maintenance at the
remote DWLR station will be maintained by the bidder during the warranty and
maintenance period and will include a log of activities during every station visit.

Reports &Bulletins
Storage system

Storage of all data, reports & bulleting in the proper manner and easy to access. This data
will be backed up in such a way that it is not possible to lose data that has already been
stored with the use of mirrored or replicated storage in such a way that no data is lost.

Help desk

Bidder to operate help desk to respond to queries from the purchaser. Help desk will
be able to solve any problems related to data collection, processing, and
dissemination to the purchaser. Help desk shall be available from 8am to 6pm,
Monday-Sat.

4.0  Specifications for Data Transmission System (Telemetry)

The transmission system should be tightly integrated with the DWLR System ( DAS),along with compact remote / field mounted systems
consisting of sensor, data logger, modem and antenna.

(i) The system should be water tight (IP 68 for sensor & IP65 for data logger or equivalent) and impact resistant;

(i) The system should allow easy access for monitoring measurements without removing complete system.

(iii)  System must be power-supplied by standard lithium / alkaline batteries for operation time of at least, Two years by one set of batteries
(one transmission per day,4 measurements per day)and must be Placed in a water resistant (IP 65 or equivalent) enclosure. The

replacement of batteries during five years warranty would be responsibility of the bidder, at bidder’s cost.
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The system must have integrated energy management system using free programmable time slots for measurement and
transmission to minimize power consumption;

The connectors should be water-tight (IP68 or equivalent).

An alarm notification must be sent by the system via SMS to user defined phone numbers through suitable means of
communication for user defined parameters. This includes battery performance (battery voltage).

Standard USB / RS232 communication interface should be available for set up and configuration and must be easily
accessible.

Data logger shall be provided with Atmospheric Pressure sensor at individual station, & Atmospheric Pressure correction
shall applied automatically on the raw water level reading from non-vented water level sensor. The details of correction
procedure shall be fully documented in user manual. Provision shall be made to view and store the raw and compensated
water level data along with atmospheric pressure and Water Temperature data in data logger memory.

Only compensated water level need to transmit to data base, however barometric pressure / uncompensated water
levels may be stored in data logger and shall be transferred to the data base periodically.

All measurement and set up options, data download and programming of data logger shall also be done by online session
similar to all functions at site by direct connection to a PC.

Data download / retrieval from remote DWLR station to central server PC via GSM & GPRS network shall be provided. The
data from remote station should be in standard CSV format (as specified in technical Specifications) which is compatible
with India WRIS/ WIMS software

The software should be provided to allow download of the data from the DWLR data logger to a Laptop / hand held
devices in the field. The downloaded data shall be in standard CSV format (as specified in technical specifications)
which is compatible with India WRIS/ WIMS software.

5.0 Specifications for Data Processing Hardware at Data Centre

The Bidder shall provide one high end server with monitor and 3KVA online UPS with power backup of 4 hour and one computer
node (workstation) at the Data Center along with A3 size color printer & 42°LED display. All the consumables (including
batteries) except cartridge and papers shall be responsibility of the Bidder during the entire period of warranty and AMC. The
minimum specifications of server, computer node, Display system areas below:

Hardware at National Data Centre, CHQ, Faridabad should have following major equipment;

a) Server with monitor as per the following specifications

b) Necessary data switch, router and fire wall for minimum 8 Mbps internet speed, static IP
3 KVA online UPS with 4 hours backup time

Computer Node (Workstation) PC

A 3 Size color Printer

f)  42"LED Display unit

c
d
e
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5.1 Server Technical Specification:
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Server having two nos. of x 8664-bit processor (Intel Xeon E5-2620 v 4 or better)
64 GB DDR IIl expandable to 256 GB or more

Integrated Graphics Controller

SASRAID Controller supporting RAIDO,1,

2*600GB SAS Hot Swap HDD (10 K or higher RPM),

Dual 1 Gbps Network port,
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g) DVDwriter,

h) 23" LED Monitor with a resolution1920 X 1080 or better,
i) OEM Keyboard and OEM Mouse
j)  Server Chassis having Redundant Hot Swappable Power Supply with 8 Hot Swap drive bays,

k) Certification for Linux and Windows,

[)  All required device drivers for System Configuration and Server Management Support including additional data
storage facility of 8 TB for 5 years and all accessories.

m) Software: Perpetual license for window server (2012 or later) ,perpetual license for MS Office, firewall system with

Good antivirus etc.

5.2 Computer Node (Work station)

Operating system Windows10 Home / Professional

Chipset Intel H270 and above or equivalent

Processor Intel®Core™i7-6700T with Intel ®HD Graphics 530 (2.8GHz, upto 3.6GHz,8 MB cache, 4cores) and
above or equivalent

Memory 8 GB DDR3Lr and above or equivalent (RAM)

Hard drive description 1TB 7200rpm SATA or better

Display 58.42cm(23) diagonal WLED- back lit (1920x1080).Touch-enabled (optional)

Optica Idrive DVD-Writer

Network interface

Integrated10 /100/ 1000 Gigabit Ethernet LAN

Wireless 802.11b/g/n(1x1)andBluetooth®4.0combo(Optional)
Port 4 USB 2.0;2 USB 3.0;1 head phone / microphone combo
Pointing device USB wired / wireless optical mouse

Key board USB wired / wireless standard key board

Pre-installed software

Preinstalled MSOffice Life time with Good antivirus is preferred.
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5.3 Printers Specifications

A 3 size color printer shall be procured for National Data Center from a reputed manufacturer.
i. A3 coulor printer

ii. Functions: Print, Copy, Scan

iii. Printing Upto 20 page / minute

iv. Black & color printing: As fast as 9.5 sec per page

v. Recommended monthly page volume: 250 to 2000

vi. Processor speed: 600 MHz

vii. Connectivity: e-Print capability

viii. Paper handling input, standard:100 sheet input tray

ix) Paper handling output, standard: 100-sheet face-down bin

54 DISPLAY UNIT (LED)

i) Screen Type: 42"Screen LED

ii) Display resolution:1920x1080

iii) Colors: 256 K colors

Iv) Interfaces: 1x Ethernet (RJ45) (max.12Mbit/s), HDMI port, USBport1x USB, Multimedia card / SD card slot combined.
iv) Industrial Ethernet; 1x Ethernet (RJ45)

v) Protocols: Protocol (Ethernet) TCP / P

vi) Image formats Supported: JPEG,JPS,MPO

v)Sound technology: Dolby digital

6.0 Transmission of Data format to RODC, NDC, Faridabad &India WRIS/ WIMS Software: The format

for GSM / GPRS communication nis as specified below

Table below gives the GSM /GPRS data parameters and their identification code format which is required to transmit the data from
data logger to FTP server.

FORMAT:

& Station ID, Date and Time, Mobile Number, Battery, Water Temp, Corrected Water Level
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Above data string will be ended with New-Line character and a separated at a string will be for each measurement cycle.

Example Data Spring:
& 738 D1E76,07/01/1900: 00,9849556430,13.5,22.3,26.347
& 738 D1E76,07/01/1906: 00,9849556430,13.5,24.5,26.347
& 738 D1E76,07/01/1912: 00,9849556430,13.5,26.8,26.347
1 /

/
/
/
& 738 D1ET6,07/01/1918: 00,9849556430,13.5,24.3,26.347

1
1
1
1

SI.No. Channel no. Parameter

1 Station ID Start of String should be ‘&" and Eight Characters Station ID provider by bidder

, Measurement date and Time in DD/MM/YYHH: MMin IST of the measurement cycle
2. Date and Time

3. Mobile Number Mobile no (10 digit ) of remote station SIM
4 Battery Battery voltage in Volts with1 right digital measurement date and time
5. | Water Temp Water Temperature in C with1 right digitat Measurement date and time

6. | Corrected Water Level | Water level after atmospheric pressure compensation in Mts. With 3 right digitat
measurement date and time

Note:
1. Ifany sensor is not connected then it should transmit'--'characters in place of the sensor value.

2. Attached format s indicative, recommended for standardized data acquisition for development of unified Water
Information System.

7.0 TRAINING AND DOCUMENTATION

The Bidder is required to provide an extensive training programme for the system. The training set forth in the following
paragraphs is a minimum requirement and the bidder should propose any additional training that he considers critical for long
term success of the system operations.

The Bidder is expected to provide an outline or table indicating the contents of each of the required courses. The table shall
describe the specific topics to be covered for each day of the training period.

The Bidder is responsible for the salaries of the training instructors and all training materials. The costs of travel, transportation
and per diem for the trainees shall be borne by the Purchaser.

Training shall be provided by the bidder in several phases. The training shall include both class room and field trainings and will be
continued during all five years. The bidder is required to have DWLR equipmentspecialists.

7.1 The Bidder shall provide mandatory trainings as training modules as part of the Tender given as under:
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S. Description Numbers of trainings Number of
No. Participants per
session

1 Two types of trainings are to be organised. As specified in BOQ 15
(i) Onsite training to be organised in each
State where DWLRs are to be installed.
Three onsite trainings for each State (ii)
Training at concerned Regional Office Data
Center (RODC) of CGWB. Two trainings at
concerned RODC.

All aspects of the electrical, instrumentation and telemetry equipment being supplied shall be covered in the
courses and full documentation shall be provided. The documentation and kits shall be got approved from purchaser in advance.
The course shall provide detail documentation and shall ensure that the purchaser’s personnel shall be able to modify settings/
parameters without reference back to the Supplier. The places /sites where this training will be decided later by the purchaser.

The training course will take place as decided by the Purchaser. In case of formal training, the Purchaser will provide
classroom and other logistics. The Bidder will facilitate the professional and the training material. On-the-job training will be provided
by the Bidder in conjunction with the installation of the DWLRs and during the course of maintenance as required.

7.2 TA/DAof the trainees shall be borne by the purchaser.
7.3 Training kit containing course material in soft as well as hard copy shall be provided by the Bidder.
7.4 Alllogistial arrangement such as projector, fraining space etc. for training is to be made by purchaser

8.0 PREVENTIVE MAINTENANCE

The bidder shall be responsible for operation and maintenance of all stations /components of installations,
commissioning, site acceptance and operation tests. All equipment maintenance cost, repairs, replacements and repairs to civil work
shall be borne by the bidder during the warranty AMC Period. The scope of O&M support would include all materials and services
including major replacement of components, mandatory spare parts required to ensure smooth and sustainable operations of the
entire system. The bidder shall provide monthly maintenance reports during the course of maintenance. The bidder shall supply
a Manual specifying all the faults experienced by the system together with an account of how such faults have been rectified. Bidder
shall provide the list of mandatory spare parts & shall ensure the availability of sufficient mandatory spare parts in its godown for
fulfilling its service obligations during warranty and AMC period. The same can be inspected by Engineer-in Charge or its authorized
representative.

The bidders shall ensure the following visits at remote site for preventive maintenance .The bidder should take time stamped geo
tagged photographs of the equipment during each maintenance visit (either scheduled or unscheduled visit). The photographs should
show the condition of equipment before maintenance, during maintenance and after maintenance.

SCHEDULE SHOWING FREQUENCY OF SCHEDULED VISITS FOR ROUTINE AND PREVENTIVE MAINTENANCE
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MinimumA
Sio. Station Category nnua! Remarks
Preventive
Visits
1 Data Server maintenance s Every Quarter and also on need
basis
2 DWLR stations s Every Quarter and also on need
basis

8.1 Operation & Maintenance

Bidder shall provide at least one dedicated Service Engineer cum operator at the Regional Office Data Center for
Operation of DWLR system and ensure seamless data transfer from remote stations to Regional & National Data Center
(NDC), CGWB, Faridabad FTP server through GSM / GPRS network & from RODC to NDC &India WRIS/ WIMS
software through internet. And also the processed data from India WRIS/ WIMS in the form of reports/ bulletins will be
transmitted to Regional & National Data Centre which should be stored in a proper manner and easy to access.

Operation and Maintenance shall include free of cost repairs/ replacement of hardware and Software necessary to keep
the system functional for the period of five years from Date of Installation and further during 2 years of AMC.
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TECHNICAL RESPONSIVENESS FORM

Bidder shall furnish clause by clause commentary against the laid down technical specification and standards as per the

format given below:

(A) Summary of Instructions

B)

()
(i

Particulars of Manufacturer and local agent cum representative are to be given under rows Model and Address.

Al entry boxes in column “Specification and Standards as offered in by Bidder” shall be filled-in accurately and
comprehensively. Quantitative fields shall be filled in accurately. It is not acceptable to use ‘Yes', No, Compliant or
similar evading words. Following format is designed to help the Bidder to understand the requirements of the
equipment being procured. The Bidder must describe in the format how his bid responds to the technical
requirements of the equipment. Bidder to note that one or two word responses (e.g. “Yes", “No” “will comply” or similar
evading words) are normally not sufficient to confirm the responsiveness with the technical requirements, hence
elaborate responses are sought from the bidders. In case deviation on the following technical requirements

of equipment is not as per the minimum criteria mentioned, the bids may be declared “non-responsive”.

Requested materials and information shall be enclosed with the bid and be unambiguously associated with
instruments as offered in the bid

Negligence to comply with the instructions and requirements as stated above makes the bid liable to be rejected.

Abbreviations: OD-Outer Diameter; ID-Inner Diameter; FS-Full Scale; Pa-Pascal (unit of pressure), DWLR-Digital
Water Level Recorder; DRS-Data Retrieval System; HHT-Hand HeldTerminal,DCP-DataCollectionPlatform AWLR-
AutomaticWaterLevelRecorder

Sample interval is the interval at which samples or sensor readings are taken. The recording

Imeasurement interval defines the interval at which the data records are stored in memory. A data record can represent
a single sample or the average of a number of samples. In particular the result of the wave suppression filter is a
single record representing the average value of a number of samples.

Entries requiring special attention:

(i)  The longitudinal properties of the suspension cable affect the accuracy directly. Bidder to specify all factors affecting the

longitudinal properties of the suspension cable: e.g. length creeps due to sensor and cable weight (submerged)
longitudinal temperature coefficient, uncoiling after installation, expansion /contraction of jack due to temperature and

aging, efc.
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(C) Bidder shall provide information in the formats given below:
(i) Make /Model/ Local Agent efc.:

Bidder DWLR Sensor Data Logger make/ Local Agent
Make / model model
Namg / Complete Address Model: Model: Manufacturer: Name:
Website/ Email Address: Tel:
Manufacturer: Name: o
Fax:
Name: Place: .
E-mail:
Place:
Tel: Tel: Web:
Fax: Fax:
E-mail: E-mail:
Web: Web:
(i) Clause by Clause Commentary against laid down technical specifications:
Specifications of the DWLR, hydrostaticType (GW) with telemetry system
Name of Goods-Its Features Required Specifications and
standards as per bidding
document
Site Conditions
Ambient Temperature From 0t0 60 degree
Humidity 5-100%
Altitude 0-2500meter
DWLR—Water level and Temperature Sensor
Sensor Type Submersible pressure transducer with Non-Vented Pressure Sensor with
Barometric Pressure Correction for Individual Sensor.
Range (30m, 45m,75m,105m,120m)

Installation ~ Depth  (Cable | Tentative depth as per the attached list.
Concemed Regional Director will decide the depth of installation at the time of drilling of piezometer

Dimension Outer diameter of sensor unit:<80mm,(for sensor)

Material Stainless Steel (SS-316)or other better corrosion resistant material
Ingress Protection P68 for sensor

Over all Accuracy 0.20% FSO
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DWLR Data logger

Resolution

3mm

Reproducibility

0.1% full scale or better

Long Term Stability

0.1% Full scale and should ensure long term stability without any field calibration
requirements except barometric compensation.

Temperature Measuring Range

0to50°C

Temperature Measuring Accuracy

Better than £ 0.3°C

Burst Pressure

>=2 Time Full scale

Overload Pressure

1.5 Time full scale without effect on calibration

Over-voltage Protection on supply &
sensor wires

Should include lightening ,over-voltage and surge protection

Output SDI-12,RS-485,4-20mAor compatible with data logger.

Installation The system should be provided with a suspension bracket, Well enclosure / canopy
& junction boxes (if required) allowing secure installation within the Piezometers” head
work, including appropriate cable mounting accessories to allow the sensor to be adjusted
to the required depth.

Direct Read Sensor Cable The cable shall have following features:

o Strength members for good longitudinal stability of cable
o The cable and contacts should be fixed or quick connect

o Cable screen to be connected to the data logger ground terminal to minimize
electrical interference.

o Acable suspension bracket allowing the DWLR to be adjusted to the required depth,
in a stable and reproducible manner.

o Corrosion and moisture free as the equipment has to work under water condition.

o (Cable should have good flexibility.

o Should be of Polyurethane Jacket or better. The electrical wires shall have sufficient
conductivity to allow for extension of the cable to up to 200 m without degrading
accuracy, stability and data communication.

Atmospheric Pressure correction

Atmospheric Pressure corrections to be applied automatically

Resolution of measurement

16-bit ADC with +/-1 LSB accuracy

Measuring interval

Should be programmed to store data from 1 minute one reading to 24 hours one reading.

Settling up Time

< 30 minutes after submersion.
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Recording Capacity

Shall store the data for at least 1 year

Memory Type

Non-Volatile flash memory that can store one year of data (with15 minute logging interval)

Power Supply

Should be equipped with lithium or alkaline battery pack, giving at least 2 years operation
(with one transmission and four recordings per day).Battery must be replaceable in
the field or in local offices of the implementing Agency or supplier. Replacement of
batteries must be readily available in India.

Battery Voltage Monitoring

Monitoring and transmission of Battery Voltage level

Data logger Location

Data logger should be located on top (on ground surface).

Built in clock Accurate to £ 1 minute per Year
Displayed time resolution 1 second or better
Over-voltage Protection on supply &| Should include lightening, over- voltage and surge protection
sensor wires
Protection IP 68 with Impact Resistant for Water level sensor IP 65 (for data logger) with Impact
Resistant
Port for configuration One serial port for communication with laptop for programming
Ports for telemetry Port for communication with GSM & GPRS telemetry
Operating System Windows based software for system configuration / communication
Licenses All required licenses shall be included

Real time clock

Time synchronization facility shall be provided with IST

Accessories

Serial cable and adaptor if required alongwith all accessories and fixing units etc.

Communication Interface

Computer Interface

The Logger must be capable of connection to a computer via USB 2.0/ USB 3.0 and supply
should include the necessary interface cables.

File Format The format of the data downloaded by communication interface shall be in standard CSV
format (as specified in technical Specifications) which is compatible with India WRIS/
WIMS software.
GSM &GPRS Transmitter

Transmission System

GSM /GPRS / edge-based data transmission system

Frequency range

900 MHz: 824-960 MHz/ 1800 MHz:1710-1880 MHz 4G and better

Performance

Data Reception availability of 95 % or better
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Communication Direction Utilize GPRS network for two-way connection with connection with FTP . TCP/ P
(INTERNET)connection and SMS server

Transmission trigger Data collection to be triggered by interrogation from Data Center or by event-based
transmission triggered by remote site

Power Saving Ability to disable interrogation system in order to save power at remote site
Communication Protocol Data transmission to execute HTTP Post or FTP, SMS to transmit data to the Data Center
Accessories All associated equipment, including Antenna all cables and mounting hardware

Software for Data logger

Operating System Windows based software for system configuration, fransfer and analysis of data to
computer

Version English language version

License All required licenses included

General Features

Battery The battery should be easy to replace, and easily available in the market.

Tools Complete tool kit for installation and routine maintenance

Manuals Full documentation and maintenance instructions in English

Training As per mutual consent at the time of installation of telemetry system

GSMIGPRS transmission format | As specified in the technical Specification table for GSM /GPRS communication
format

Specifications of Data Acquisition Software (DAS):

Required Specification and Standards as per Specification and Standards as offered

S| Bidding Document in by Bidder Remarks

1 Data collection performance:

Bidder should ensure seamless data and
responsible for

e Real-time data collection at all DWLR stations
& shall ensure seamless data transfer.

e The data from DWLR stations will be
transmitted  through  GSM/GPRS  in  the
standard CSV format (as specifiedin
Technical Specifications) to FTP server
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at the National Data Centre, CHQ,
Faridabad

e From RODC, the data will be transmitted to
NDC, Faridabad &India WRIS/ WIMS
software through internet. This data will be
processed and disseminated via India
WRIS/ WIMS cloud.

The processed data from India WRIS/ WIMS in

the form of reports/ bulletins will be transmitted to

National Data Centre, CHQ, Faridabad & National

Data Centre, Faridabad.

Data maintenance:

Al activities pertaining to installation, data services,
Operation & maintenance at the remote DWLR
station will be maintained by the bidder during the
warranty and maintenance period and will include a
log of activities during every station visit.

Reports &Bulletins Storage system: Storage of all
data, reports& bulletins in the proper manner and
easy to access. This data wil be backed
up in such a way that
it is not possible to lose data that has already
been stored with the use of mirrored or
replicated storage.

Helpdesk:

Bidder to operate help desk to respond to queries
from the purchaser. Help desk will be able to solve
any problems related to data collection,
processing, and dissemination to the purchaser.
Help desk shall be available from 8am to 6
pm,Monday-Sat.

Specifications for Data Transmission System:

SINo:

Required Specification and Standards as per
Bidding Document

Specification and Standards as offered
in by Bidder

Remarks
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The transmission system should be tightly integrated
with the DWLR System, along with compact
remote / field mounted consisting of sensor, data
logger, modem and antenna and other
accessories complete.

The system should be watertight (IP 68 for sensor &
IP 65 for data logger or equivalent) and impact
resistant;

The system should allow easy access for
monitoring measurements without removing
complete system.

System must be power-supplied by standard
lithium /alkaline batteries for operation time of at
least two years by one set of batteries (one
transmission per day,4 measurements per day) and
must be placed in a water resistant (IP65 or
equivalent) enclosure. The replacement  of
batteries during five years warranty and two years
of O&M would be responsibility of the bidder, at
bidder’s cost.

The system must have integrated energy
management system using free programmable
time slots for measurement and ~ transmission to
minimize power consumption;

The connectors should be water-tight (IP 68 or
equivalent).

An alarm notification must be sent by the system
via SMS to user defined phone numbers through
suitable means of communication for user
defined parameters.  This includes battery
performance (battery voltage).

Standard USB /RS 232 communication interface
should be available for set up and configuration
and must be easily accessible.

Data logger shall be provided with
Atmospheric Pressure sensor at individual
station, & Atmospheric Pressure correction
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shall applied automatically on the raw water level
reading from non-vented water level sensor. The
details of correction procedure shall be fully
documented in user manual. Provision shall be
made to view and store the raw and compensated
water level data along with atmospheric pressure
and Water Temperature data in data logger
memory

Allmeasurementandsetupoptions,datadownloadandp
rogrammingofdataloggershallalsobedonebyonlineses
sionsimilartoallfunctionsatsitebydirectconnectiontoa
PC

10

Data download /retrieval from remote DWLR
station to central server PC via GSM & GPRS
network shall be provided. The data from remote
station should be in standard CSV format (as
specified in technical Specifications) which is
compatible with India WRIS/ WIMS software

11

The software should be provided to allow
download the data from the DWLR data logger to a
Laptop / hand held devices in the field. The
downloaded data shall be in standard CSV
format (as specified in technical specifications)
which is  compatible with India WRIS/ WIMS
software.

Specifications of Data Server

Make:
Model No:

Manufacturer Name,a ddress, email, phone, website, fax

S.No:

Required Specification and Standards as per
Bidding Document

Specification and Standards as offered
in by Bidder

Remarks

Server having two nos. of x86 64-bit processor
(Intel Xeon E5-2620 v4 or better),

64 GB DDRIII expandable to 256 GB or more,
Integrated Graphics Controller,

SAS RAID Controller supporting RAIDO,1,
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e 2'600 GB SAS Hot Swap HDD (10 K or higher
RPM),

o Dual 1 Gbps Network port,

e DVDWRITER,

o 23" LED Monitor with a resolution
1920 X1080 or better,

o OEMKey board and OEM Mouse,

o Server Chassis having Redundant Hot
Swappable Power Supply with 8 Hot Swap
drive bays,

o Certification for Linux and Windows,

o All required device drivers for System
Configuration and Server Management Support
including data storage facility of 8 TB for 5 years
and all accessories and

o Perpetual license for window server (2012 or
later), perpetual license for MS Office, firewall
system with Good antivirus etc.

Specifications of Computer node (Work station)

Make:
Model No:

Manufacturer Name, address,e mail, phone, website, fax

Required Specification and Standards as per Bidding

Document

Specification and Standards as
offered in by Bidder

Remarks

Windows10 Home / Professional or above

Intel H 270 and above or equivalent

Intel® Core™i7-6700T with Intel ®HD Graphics
530 (2.8 GHz, up to 3.6 GHz, 8 MB cache, 4cores)
and above or equivalent

8GB DDR 3L and above or equivalent (RAM)

1TB 7200 rpm SATA or better

58.42cm (23) diagonal WLED-backlit
(1920x1080).Touch-enabled (optional)

DVD-Writer

Integrated 10/ 100/ 1000 Giga bit Ethernet LAN
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9 802.11b/g/n(1x1) and Blue tooth ®4.0
combo(Optional)

10. 4 USB 20, 2 USB 3.0
Head phone / microphone combo

1

1. USB wired / wireless optical mouse
12 USB wired / wireless standard key board
13 Preinstalled MS Office Lifetime with Good antivirus

is preferred.

Specifications of Color printer

Make:

Model No:

Manufacturer Name, address , email,
phone, website, fax

Required Specification and Standards as per Bidding

Specification and Standards as offered

Document in by Bidder Remarks
A 3 Size color printer
Functions: Print, Copy, Scan
Printing Upto 20 page/minute
Black & color printing: As fast as 9.5 sec per page
Recommended monthly page volume: 250 to 2000
Processor speed: 600 MHz
Connectivity: e-Print capability
Paper handling input, standard:100 sheet input tray
Paper handling output, standard:100-sheet face-downbin
Specifications of Display Unit LED) Make:
Model No:
Manufacturer Name, address, email,
phone, website, fax
Required Specification and Standards as per Bidding Specification and Standards as Remarks

Document

offered in by Bidder

Screen Type: 42”Screen LED

Display resolution:1920x1080

Colors: 256 K colors
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Interfaces: 1x Ethernet (RJ45) (max.12Mbit/s),HDMI port, USB
port1x USB Multimedia card/SD card slot combined

Industrial Ethernet: 1x Etheret (RJ 45)

Protocols: Protocol (Ethernet)TCP/ IP

Image formats Supported: JPEG,JPS,MPO

Sound technology: Dolby digital
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4. DRAWINGS

Deleted

5. INspecTIONS ANDTESTS

The following inspections and tests shall be performed:
General:

1.

After manufacture, the supplier shall get each equipment/item of Goods inspected in manufacturer's works as per
approved data sheets and QAP and forward to the Purchaser along with his letter seeking to inspect an equipment/
item of Goods conform to contract specifications.

Upon receipt of the test certificate and calibration certificates, the purchaser or its representative shall arrange for
inspection and/or test of any or part or all the equipment / Goods prior to issuance of dispatch clearance. In cases where the
supplies are received from abroad, the purchaser may waive the pre-dispatch inspection.

However, the inspection and dispatch clearance by the Purchaser or the waiver thereof shall not prejudice the right
of the Purchaser or its consignee to test the equipment/goods on receipt at destination. Upon receipt of the goods at
final destination, the Purchaser shall have the right to inspect and/or test the equipment/Goods to confirm their
conformity to contract specifications.

If the equipment fails to meet the contract specifications during inspection, whether pre dispatch or upon receipt of at final
destination, the supplier shall take immediate steps to remedy the deficiency or replace the defective equipment to ensure
that all supplies meet with the specifications specified in the contract

Inspection and tests prior to shipment of Goods and at final acceptance are as follows:

1.

2.

The inspection of the Goods shall be carried out to check whether the Goods are in conformity with the approved technical

specifications attached to the contract and shall be in line with the inspection / test procedures laid down in the

Technical Specifications and the General Conditions of contract. Following broad test procedure will generally be

followed for inspection and testing of instruments. The supplier may dispatch the goods to the ultimate consignee after

internal inspection testing along with the supplier's inspection report and manufacturer's warranty certificate based on the
inspection waiver from purchaser. The purchaser will test the equipment after completion of the installation and
commissioning at the site of the installation.

a.  Site Preparation and Installation: The Purchaser will designate the installation sites before the scheduled
installation date to allow the Supplier to perform a site inspection before the installation of the DWLRs and
associated telemetry system. In case there is a delay in handing over the site by the purchaser, appropriate
extension of time shall be granted without imposition of liquidated damages in accordance with the provisions of
contract.

b.  Forsite preparation, the supplier should furnish all details (installation drawings) to the purchaser sufficiently
in advance so as to get the works completed before receipt of the equipment.

Complete hardware and software as specified in ‘List of Goods and Delivery Schedule” Under the Schedule of Requirement
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1.

a.

b.
C.

2,

a.

C.

should be supplied, installed and commissioned properly by the supplier prior to commencement of performance tests.
The acceptance test will be conducted by the purchaser/their consultant or any other person nominated by the
purchaser, at its option. The acceptance will involve trouble-free operation for seven consecutive days. There shall not
be any additional charges for carrying out acceptance tests. No malfunction, partial or complete failure of any part of
hardware attached to printers, drivers etc. or bugs in the software should occur. All the software should be complete
and no missing modules /sections will be allowed. The supplier shall maintain necessary login respect of the results of the
tests to establish to the entire satisfaction of the purchaser, the successful completion of the test specified. An average
uptake efficiency of 90% for the duration of test period shall be considered as satisfactory.

In the event of the hardware and software failing to pass the acceptance test, a period not exceeding two weeks will be
given to rectify the defects and clear the acceptance test, failing which the purchaser reserves the rights to get the
equipment replaced by the supplier at no extra cost to the purchaser.

DWLRs procured would be subject to the Acceptance Protocol given below

ACCEPTANCE PROTOCOL

General

The delivery of goods/equipment and software should be in accordance with the
contractagreementandtheprocessofdeliverywilladheretothefollowing’AcceptanceProtocol’. TheAcceptance Protocol
shall serve as a formal guidance during delivery of the DWLRS. Its primary goals are twofold.

i. Ascertain the delivery and completeness of all ordered products and related documents.

ii. Check the functioning of the equipment and software in a formal way against the specifications by
application of Acceptance Tests. The tests also verify the accuracy and stability of the equipment.

The Acceptance Protocol shall be executed in close co-operation between the Supplier and the Client.

Products shall be accepted only if they meet the requirements and are functioning in compliance with the technical
specifications, and the related documents are complete and correct. Defective products and any other discrepancies
shall have to be replaced! resolved, within a pre-defined time frame as specified in bid document.

Documents
The following documents shall accompany the delivery of the instruments and software:
i. Administrative and Quality Assurance (QA) documents

ii. Test and calibration documents
iii. Manuals and Guidelines

All documents shall have identification and references to subject or instrument, date, time, location and
officer-in-charge.

The Acceptance Report lays down the findings and observations during the execution of the Acceptance Protocol
and is a formal document to record the acceptance or rejection of any item as covered in the Bid document. Any flaws or
findings are to be reported. The forms and check lists filled out during the execution of the Acceptance Protocol are to
be enclosed with the Acceptance Report. The Supplier receives a signed copy of the Acceptance Report, which the
Supplier can use as proof that the items listed in the report were accepted.

The content of the various documents shall be as follows:

2.1 Administrative and QA documents: These QA documents shall include:

i) Production documents associated with the instruments.
i) Type codes, serial numbers and other identification data on, possibly externally procured, sensors and major
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i

assemblies, to clearly demarcate the sensors /major assemblies associated with each DWLR.

Shipping documents indicating instrument/product type, serial number, measuring range, cable length and
other similar data.

2.2 Testand calibration documents:

)

)

1. General

A comprehensive Method Statement on the applied calibration and in-factory test procedures shall
accompany the bid. The Method Statement should define the test and calibration methods applied on the
instruments and the components thereof. The Method Statement shall also include, for each calibrated
product, an audit trail to national standards on all instruments and facilities used for testing and calibration.
The Audit Trail Report shall associate the calibration of the reference instruments and test equipment to the
national calibration standards.

If the Supplier or Manufacturer is not in a position to deliver an Audit Trail Report to the national standards,
the Manufacturer shall explain what the quality standards are and how they are maintained and monitored.

Conditions during calibration, such as room and /or instrument temperature, equipment and facilities used,
shall be included in the calibration and test documents.

The test and calibration documents shall contain the data generated during calibration and testing, including:

«  (alibration data supplied by the Manufacturer of pressure sensor

«  Calibration and test data of the data-logger electronics

Calibration data on overall DWLR calibration, i.e. comprising both pressure sensor and electronics. A
table listing applied reference pressures versus instrument readings is to be delivered for each
sensor and instrument. Further more, that table shall also show the test conditions during calibration

«  Data on hysteresis test, temperature tests, zero stability test, scale stability test

*  Humidity test, in particular for vented gauge pressure sensors

Temperature cycling of sensor and electronics

Spray test on enclosure(s),connectors and cables

2.3 Manuals and Guidelines

The manuals shall meet the requirements on style and clarity, completeness, preciseness, detail and
accessibility. This includes:

«  System manual,
Operation, Maintenance and Service manuals,
«  Observation guideline, and

*  Training handouts.

3. Acceptance Tests

Qualified engineers under responsibility of a test manager shall execute the Acceptance Tests. The progress of the Acceptance
Tests would be monitored and supervised by the Client and/or his authorised representative. The Client may have any tests
redone or additional tests executed as deem required based on the results of previous tests conducted. The Client's
and/or his authorised representative shall have the right of access to any instrument and may request any data or information at
any time. The Supplier has the obligation to deliver requested information without delay; i.e. collected test data and documents
must be available at the test site.

It is important that all activities (what, when, where, who, which instrument, etc.) are annotated and uniquely linked to the
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i)

vi)

individual instruments.
The Acceptance Tests mainly comprise three levels viz.:

»  Functional Tests: The Functional Tests shall verify the proper functioning of the instruments and the associated
software. Primary goal is to verify that the instrument performs its functions according to the bid specifications.

Accuracy Tests: The Accuracy Tests shall verify that each individual instrument is functional and operates according to
the bid specifications. A number of relatively simple accuracy tests are routinely exercised on the instruments.

»  Overall Test: The main purpose of the Overall Test is to verify the common features that are identical to all the
instruments in a series. Typical components of the Overall Test are: - in-built software functions, materials of the
instrument, cables, connectors, etc. Further tests include battery and memory autonomy, details of sensor
specifications like temperature effects, hysteresis, long term stability etc.

«  The above tests can be executed at any one of the following locations:-Premises of the Manufacturer /Supplier; Premises
of the Client; Independent organisation; at Site of installation

The charges for testng shall be bome by the Manufacturer/Supplier.  The  Client  andlor
hisauthorisedrepresentativemayathiscostopttobepresentduringtheperformancesofthetests.

If the tests are executed at the Client's premises, the charge for testing shall be borne by the Client and the Supplier shall be
responsible for conducting the tests. The bidder in his bid shall indicate the name of independent organisation and the charges
for testing. The Client reserves the right to accept the independent organisation and its charges or get the tests done by any
other agencies. However, the Supplier would be permitted to be present at these tests.

(Explanatory Note: Test report from manufacturer would be acceptable. In case purchaser desires to test the system from
independent agency (ies), testing charges would be borne by purchaser.)

The details of these tests are as follows
1.1. Functional Tests: The Functional Tests include: visual inspection, and user tests.
1.1.1  Visual Inspection: Visual inspection includes the following activities.
i) Allitems are visually checked for damage, e.g. on cables, sensor and housing.

i) Availability of non-removable identification codes and specifications are verified,e.g. serial number, type
identification, manufacturer and measuring range.

ii)  Cables have to be marked: each cable is to have an identification code and name.

iv)  Cable connectors shall have their ends marked suitably to indicate the device to which it is to be connected,
e.g. PC, HHT, Power Supply etc. Suitable precaution shall be taken so that the connectors are not connected
to wrong terminals, i.e. it shall be impossible to connect a power cable to a communication bulk head socket.

1.1.2  User tests

i) Allinstruments have to be identical except for measuring range, cable length, identification code and similar
aspects. Consequently, there is no need to check the functionality of all systems. It is assumed that the
functional compliance with the specifications is tested under the Overall Tests. The objective of the user test
is to detect any malfunction and/ or defect. From practical point of view, the user tests can be coupled with
other test, e.g. the stability tests.

i) Basic functions to be tested are:

»  Pre-deployment preparation, e.g. setting of clock, erasing of memory, setting data logging
parameters, entry of identification data

»  Facilities for execution of on-site functional checks

Data retrieval and data transfer to PC
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1.2

Battery status and voltage
«  Simple output test by observing pressure reading while the sensor is immersed in a bucket filled with
water
AccuracyTests: The Accuracy tests include:

»  Accuracy tests on clock,and
»  Accuracy tests on pressure measurement

1.2.1  Accuracy tests on clock

i) The clock of the data logger shall be carefully checked against national time, €.g. taking the radio broadcast time
beeps as a reference. The data logger clock is set precisely and checked at the start of the individual tests
and upon instrument and/or data retrieval. In between, the clock should not be readjusted.

i) The clock test shall cover at least 3 days to get sufficient time resolution. The reference clock, e.g. a watch,
must be carefully tuned against national time prior to and during the tests. The clock drift, converted to
seconds per month (31 days) shall comply with the defined specifications. This test method makes use of the
specified time resolution of 1s.

1.2.2  Accuracy tests on pressure measurement

i) The accuracy test on the pressure sensor is an overall accuracy test covering both the pressure and

electronics systems. The pressure tests are to be executed against accurately known reference pressure(s).
Pressure can be generated from compressed air (gas) or by submerging the sensor to known depths in water.

i) Reference pressure may be created via a precision pressure reduction valve from a source of compressed air.
A high precision sensor like a Digi Quartz pressure sensor or a Dead Weight Tester can be implemented to
quantify the applied pressure. Pressure should be measured in kPa (or mbar).

i) When applying the immersion method it is much more difficult to check the instruments because water
density affects the reading. Moreover, it is not simple to establish the exact depth of sensor immersion.
And especially in narrow wells, while immersing a pressure sensor on its cable into a well, the water
level will rise due to the additional volume of the immersed pressure sensor and cable. The water level
will gradually fall again, when the well level adjusts again to equilibrium with the ground water level. In order to
achieve a high accuracy these effects have to be assessed.

V) The pressure sensor tests include:

»  Zero stability test
»  Scale test
»  Scale stability test

V) The pressure sensor tests shall focus on temperature effects on zero,scale and cable length, and
in addition to that establish quantitative data on drift of zero, scale and creep of cable length.

1.2.21 Zero stability test

i) During the zero-test the instruments are in logging mode,say at an interval of 30 minutes, and shall
be kept in a separate room where they will not be touched for at least 3 days.The instruments must be dry,
.. notin a bucket of water, to exclude any water effect on the sensor, and hence, the instrument reading is
expected to be 0.0.

i) Under this test, each instrument will record its short term zero drift and inherently the effectiveness
of the air-pressure compensation method. During the zero-test, the instruments shall be in the same and
constant position, vertical or horizontal. The room temperature shall vary over 5 °C or more, e.g. due to daily
temperature fluctuation, this to assess temperature effects on the instrument reading. This requirement
may affect the choice of venue for the zero-tests. To avoid any adverse temperature strain, no direct
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1.3

i)

sunlight shall fall on the instruments. At the end of the test, the collected data are off loaded from the data
logger memory and analyzed for zero stability. As the instruments are kept in air and are not touched, the
reading shall be stable and not change over time that is not beyond permissible limits.

Room temperature is to be logged against time, preferably by digital method. In case the DWLR has a
built-in temperature sensor, that sensor may be used for temperature logging. The pressure sensors shall
not be tested in an air-conditioned room for several reasons. First, temperature fluctuations may be so rapid
that the sensor temperature compensation scheme may not be able to cope with it. Moreover, rapid air-
pressure fluctuations may not be handled properly by the air-vent system andfor the pressure
measurement method. This is to be understood from the perspective that the instruments are designed to
operate in wells where changes occur but not rapidly. One or more fans may be operated continuously to
minimize temperature gradient across the test room.

To test the creep and elongation of the electrical cum suspension cable some vertical open space
is required, e.g. a stair well can be used for this purpose. However, it is important that the cable is protected
against touch to avoid interference with the

measurements. The cable is loaded with some weight to emulate the weight of cable and sensor. The length of
cable under tests shall be as long as possible, i.e. 10 m or more, to get the best accuracy of the tests. The
lowest point is suspended to about 0.15 m above the floor. The gap between lowest point and floor is
monitored against time. Initially readings are taken every 30 minutes for 12 hours, subsequently the reading
interval may be increased to 6 hours. The cable test shall be executed during 7 days. Resolution of
measurement should be 1 mm or better. The result is to be presented in mm length change per meter
suspended cable length. Only one cable is to be tested.

1.2.2.2 Scale test: A precisely known pressure is applied on the instrument and the instrument reading

is taken. The instrument reading is converted into level or pressure whatever is applicable. The
calculated value is compared with the applied value; the difference is regarded as the FS error. In case the
specifications of the applied pressure sensor may give reason to doubt the instrument's linearity, then a mid-
scale test is to be executed as well.

1.2.2.3 Scale stability test: Scale stability is tested by subjecting the instrument to the full-scale pressure for

at least 24 hours. During the test, the applied pressure/ level is to be accurately monitored by taking
reference readings either by a reference logger of high accuracy or by manual readings. The accuracy
and resolution of the reference measurement must be1 mm water column or 0.01 kPa (0.1 mbar).

Overall Test: Part of the Overall Test is also covered under the Functional Tests and Accuracy Tests. The Overall Test
comprises tests on:

1.3.1

)

autonomy

fitness for environment
functionality
calibration

stability
reproducibility, and
main power failure

Details of the various tests are as follows.

Autonomy: Two autonomy tests shall be conducted:

Battery capacity versus the power consumption per measurement, and
Memory capacity

Battery autonomy test: To execute the test, the instrument is set to a fast data collection interval and the
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i)

i)

capacity, i.e. the number of samples, is established by a continuous process of data collection until the
batteries are depleted. The test shall be executed on new batteries. In this context, the batteries are deemed
depleted when the instrument stops functioning because the battery voltage watch-dog function detects a too
low battery voltage or the normal operation of the instrument stops.

Memory capacity verification: The memory is filled at the highest data-recording rate and the volume of
collected data is verified against the bid specification. This test could be combined with the battery
autonomy test and the samples are taken at a high rate to minimize the test duration.

Fitness for environment

Connectors, cable glands, cables and housing must be suitable for the environment of operation, be it
submersed, in a well or above the ground. Water ingress can be assessed by visual inspection and / or by
insulation measurement. Visual inspection may only reveal ingress of a significant amount of water. The
insulation measurement is more sensitive, especially for cables, connectors and encapsulated electronics,
but requires specialized equipment.

The above-surface components have to be compatible with IP5 standard and shall be tested accordingly by
exposing them to a heavy shower for 3 minutes. Subsequently the ingress of water is assessed by opening of
the instrument and connectors.

The submersible components must comply with IP 68 standards. To verify this, the instrument shall be
suspended in a well for at least one week, to a maximum depth, without affecting the calibration of the
pressure sensor and not exceeding 2 times the rated measuring range. Although most pressure sensors
can withstand considerably more than 2 times the rated measuring range, there is no need to exceed this. Prior
to this test, the zero and scale of the sensor have to be established and verified again upon recovery.

Functionality

Functionality has to be verified for all requirements for operation of the DWLR with reference to the bid
specifications and the instrument specifications as given by the Manufacturer. Missing functionality shall be
reported.

All (software) functions as stated in the instrument manual(s) and the instrument specifications are
tested for correct functioning. Any detected flaws are reported which shall be repaired / rectified by the
Manufacturer / Supplier within seven days.

Calibration

The instrument calibration is checked for compliance with the bid specifications. In particular accuracy, stability,
linearity, hysteresis and reproducibility are verified.

The scale or sensitivity of the complete instrument, including sensor and electronics, is to be checked for at
least 11 pressures, equally distributed over the full measuring range. Furthermore, the calibration data as
delivered with the instrument are verified for accuracy and consistency with data obtained from the
calibration tests. The calibration may be executed by application of accurately known air-pressure or by
immersion in a well. The temperature effects on the calibration should also be verified at low, mid and
maximum range temperatures.

Note: Prior to execution of immersion tests, the effective position of the sensor membrane relative to the
sensor housing is to be assessed and measured, e.g. by execution of a bucket experiment. In this
experiment, the sensor is partly immersed in a water filled bucket to a depth where the related reading has
changed by several centimeters, relative to the ‘in-air' reading. During the test, the position of the water
surface on the sensor's body shall be observed and marked accordingly. The ‘effective-sensor-zero' lies below
the water surface during the test. The position of the effective-sensor-zero is below the above mentioned water-
surface mark by the equivalent of the sensor reading expressed in centimeters. The effective-sensor-zero
may be close to the sensor membrane but not necessarily coincides with it.
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1.3.5

1.3.6

1.3.7

i)

Stability: Stability related to the DWLR is defined as a variation over time of the instrument
specifications, whereas the circumstances and pressure do not vary. Parameters to be checked are:

zero: offset stability
scale: fullscale stability
cable: length (extension/contraction) and creepstability

The methods to assess these stability factors are explained under the section on Accuracy Tests.

Reproducibility: The sensor reading in air is annotated, subsequently the sensor is immersed to the
rated measuring depth, and a stable reading is collected. Then the sensor is recovered to the surface and
again a stable reading is taken. This process is repeated 5 times and results are duly annotated. It is
important that during the complete test the instrument is kept in the same, vertical position.

Main power failure:

Some instruments operate on replaceable batteries or even external power and have a built-in back-up
facility, usually based on a Lithium battery. It is quite possible that on some instruments the external power
supply or the replaceable batteries fail because of total depletion, disconnection, defect on the cable or
connector efc. In such an event, the instrument must retain its clock, its program setting and most
importantly all the collected data.

The Functional Tests are executed in conjunction with the stability test. Upon finalizing these tests and
after successful retrieval of all test data the power is disconnected by removing the main power batteries
and/or disconnecting the power cable. The instrument is to be left in that state for at least 24 hours. Then
the power shall be connected again and clock, program settings and recorded data are checked for
availability and correctness.

Instruments with entirely built-in factory replaceable batteries cannot be tested in this way. In such case,
the Manufacturer shall provide a technical description of the method applied to avoid loss of clock, program
and collected data.

4. Test Execution: Two test programmes are to be executed:

Al Units Test Programme

*  Single Unit Test Programme

Prior to execution of the tests, a detailed test script has to be drafted and agreed upon. The test script shall define:

»  Testsequence.

*  The test conditions and requirements for each test.
*  Place of the test.

*  person(s)responsible for conducting the tests.

*  Reporting requirements.

*  Handling failures and problems.

4.1 All Units Test Programme: The All Units Test Programme aims to identify the malfunctioning instruments and
those not compliant with the bid specifications. The Functional Tests, the Clock Accuracy Test and the Zero Stability Test
must be executed on each instrument. The design of the tests shall be selective and practical and enable execution with
simple means, preferably at the Client's premises.

4.2 Single Unit Test Programme

)

A full system shall be tested, that is: pressure sensor, electronics, cable, power supply, DRS, software and
manuals. The Single Unit Test Programme is a combination of the Functional Tests, the Accuracy Tests and
the Overall Test. The Client shall randomly select an instrument for testing from the instruments delivered.
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The Single Unit Test Programme can only be started after verification that all documents related to the
order/delivery, including manuals, calibration data, QA data etc., are delivered to the Client. Any other
unit, for which doubts arise on its compliance with the bid specifications, shall also be tested on the client's
request.

Failing to pass the Single Unit Test Programme results in rejection of the entire delivery until the defective units
have been repaired to meet the technical specifications and such to the satisfaction of the Client.

5. Evaluation of test results: The test results have to be evaluated and results and conclusion shall be reported. Instruments
that do not meet the bid specifications, shall be replaced by properly functioning and satisfactorily tested instruments.

6. Post acceptance performance monitoring

)

i)

After installation and field deployment the instrument performance shall be continuously monitored by
taking manual observations, initially at a relatively high rate,

e.g. every 3 hours, gradually migrating towards the normal monitoring interval. The level comparisons are
required for reference and validation purposes. Manual observations and automatic readings shall be taken at
short intervals after each other, in practice the time difference shall be kept to less than 15 minutes. The
primary criterion though, is that the manual reading shall be taken before the water level changes more than 1
mm.

Other checks are on functioning of the internal clock, data recording and retrieval, battery discharge, siltation
of the sensor, moisture ingress and any development of corrosion.

The tape used for taking the reference readings shall be of high accuracy, considerably better than the
accuracy of the DWLR, only then the performance of the high accuracy instruments can be monitored.
However, an accuracy of 1 mm over the full measuring range is enough. Only best quality tapes, e.g. the
electric types, come close to this requirement. The tapes shall be checked for accuracy against a precise
reference,

e.g. over 10 or 20 m on a single stretch. Verification by a standard ruler will not reveal to overall accuracy of a
tape. The 'tape verification reference’ could be prepared using high accuracy geodetic equipment. Along,
straight corridor, or a quiet stretch of road, could accommodate the length reference marks, the accuracy
should be 1 mm relative to the reference point (0.000m).

7. Instrument History File: For each instrument, an individual History File shall be opened and maintained (The
Instrument history file shall be suppliers” scope.). In the History File the full instrument history and all documents
generated shall be stored. This also includes any changes, adaptations, repairs etc. made to the instruments. The
products and results of the execution of the Acceptance Protocol shall be included in the Instrument History File.
Some document types and entries are listed below:
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71 Instrument identification: The instrument identification uniquely defines the instrument particulars.

*  Make, vendor, service provider, date of manufacturing, date of delivery
*  Instrument make, model and serial number
*  Instrument configuration
»  Measuring range
+  (able type, length
Manual version
*  Instrument status: e.g. working, under calibration, under repair
7.2 Functional, Accuracy and Over-all tests: For each of the three test categories, a separate and unambiguous record
shall be maintained. The test conditions and results shall be duly recorded. Obviously any failures or irregularities shall
be annotated accurately and comprehensively, as well as the actions taken and their results. At least the following data
shall be recorded:
Administrative data: what, when, where, who, which instrument and configuration
 Listoftests
«  Specifications for each test
*  Results of each test
»  Failures, actions, conclusions

8.0 Acceptance Certificates:

*  On successful completion of acceptability test, receipt of deliverables etc., and after the purchaser is satisfied with the
working of the DWLR system, the acceptance certificate signed by the supplier and the representative of the purchaser will be
issued. The date on which such certificate is signed shall be deemed to be the date of successful commissioning of the
systems
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TECHNICAL SPECIFICATIONS WITH QUALITY PROBE

1.0 SCOPE OF WORK

Complete supply, installation, testing, commissioning of remote stations Digital Water Level Recorders
(DWLR) and telemetry system in the identified piezometers including associated civil works, sensors, data
logger, software, hardware and ancillary’s equipment, etc.

Clean Well to be ensured by the contractor before lowering the instruments with its accessories.

The scope of work also includes supply of data during Five (5) years comprehensive warranty period and
two (2) years AMC period to commence immediately after the expiry of warranty period.

Technical design, supply, installation, testing, commissioning of Digital Water Level Recorder (DWLR) with
Water Temperature for the real time ground water level &Electrical Conductivity (EC) data collection
network and establish data communications using GSM & GPRS telemetry between the remote stations
and existing Data Centre at Region as specified in BOQ, later to National data center, CGWB, Faridabad
and through the India WRIS/ WIMS at New Delhi. This includes, but is not limited to acquiring service, and
maintaining all aspects of the service during the Comprehensive warranty period.

Establish communication between remote DWLR stations with existing GSM & GPRS receiving system
along with all required arrangement at Regional Data Center, Region as specified in BOQ to collect GSM &
GPRS data from DWLR station network. Bidder shall make necessary arrangement for configuration of FTP
Server with adequate protection that will support the seamless transfer of DWLR data stream. And required
all acquiring hardware and software, installation, configuration. The data is to be submitted in the requisite
format and hence no data processing software has to be provided by the bidder at National data center.

Perform on-site assembly, start-up of the supplied goods.
Complete commissioning integration, testing &organization of the whole system.

Provide operation & maintenance services during Five (5) years comprehensive warranty period and two (2)
years AMC period to commence immediately after the expiry of warranty period, which shall include all
components at the remote DWLR stations as well as all newly acquired equipment’s in the existing data
center. The AMC must be comprehensive without any exclusion except from force majeure will be permitted.

Provide installation and maintenance reports as required by the Purchaser and any delay is not acceptable
in time schedule provided by supplier.

Supply detailed operation and maintenance manual for each component in the system and compile
Knowledge and working supply type Manual for training purpose (including multimedia training kits).

Provide classroom and field training to the sufficient number of CGWB personnel on the DWLR data
acquisition system. This includes operation and maintenance procedures. Training will also occur at selected
field locations as selected by the Purchaser.

A guarantee by the manufacturer that all equipment being provided will be supported for a minimum of ten
years after the commissioning of the Digital Water Level Recorder (DWLR) Systems. .

Calibration and validation of the installed system shall continue during the entire Warranty period on half
yearly basis.

The remote stations shall store the data for at least one year.

Supply a detailed operation and maintenance manual for each appropriate unit of supplied goods.
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(xvi)

(xvii)

(xviii)

(xix)

Security of installed equipment’s against theft and vandalism will be the responsibility of the Bidder till final
site acceptance.

Although all accessories and fixtures required for installation of the equipment & their specifications have
been specified in technical specifications however, bidder shall ensure the satisfactory performance &
functioning of DWLR system complete, for this if any accessory or items are required that shall be provided
by bidder, the cost towards that is deemed to be included in the cost tendered by the bidder, no extra cost
shall be paid to the bidder on this account.

Ensure that all software licenses and maintenance agreements are in the name of Purchaser and should
seek full support and updates for such software for the duration of the warranty period and Annual
Maintenance Services Period. All the software licenses should be valid for the design life of the system that
is 10 years from date of commissioning.

The DWLR shall be preferably from the manufacturers/suppliers viz Aaxis Nano Technologies / Swan
Environmental / Encardio-Rite Electronics and shall be certified preferably from BIS / IS or other renowned
National / International (Developed Nations) testing and certification institutions . The satisfactory
performance certificate for performance of Hydrostatic Pressure based DWLR and telemetry from
Government organization to which these items were provided shall be furnished. The make of the DWLR
and the above certifications shall mandatorily be submitted alongwith the Bid document and also to the
Engineer-Incharge at the time of Inspection during the execution of the contract. The batteries and other
external items in the DWLR system accessories shall be BIS/IS certified (Certificate Required).
Alternatively, if certified items are not available in the market, then Reputed brands of standard quality items
which have been in operation with continued unhindered period for past 5 years are to be provided. The
satisfactory performance certificate from government organization to which these items were provided shall
be furnished. The above certifications shall mandatorily be submitted alongwith the Bid document and also
to the Engineer-Incharge at the time of Inspection during the execution of the contract.

2.0 Technical Specifications of Equipment

The Goods and Related Services shall comply with following Technical Specifications and Standards:

(A) Specifications of the DWLR, hydrostatic Type (GW) with Telemetry System

Specifications for Water Level and Temperature sensor

Feature Value
Site Conditions
Ambient Temperature From 0 to 60 °C
Humidity 5-100 %
Altitude 0-2500 meter

DWLR Water Level Sensor with Temperature Sensor

Sensor Type Submersible pressure transducer with Non-Vented Pressure Sensor with Barometric

Pressure Correction for Individual Sensor

Sensors should measure Ground Water level, Ground Water temperature and Electrical
Conductivity
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Range

(30m, 60m, 120m, 200m, 300m)

Installation Depth (Cable
length)

Tentative depth as per the attached list.
Concerned Regional Director will decide the depth of installation at the time of drilling of piezometer

Dimension

Outer diameter of sensor unit: <80mm, (for sensor)

Material

stainless Steel (SS-316) or other better corrosion resistant material

Ingress Protection

|P68 for sensor

Accuracy

0.2% FSO

Resolution

3mm

Reproducibility

0.1% full scale or better

Long Term Stability

0.1% Full scale and should ensure long term stability without any field calibration
requirements except barometric compensation

Temperature Measuring | 0t0 50°C
Range
Temperature Measuring Better than £0.3°C

Accuracy

Burst Pressure

>=2Time Full scale

Overload Pressure

1.5 Time full scale without effect on calibration

Over-voltage Protection
on supply & sensor wires

Should include lightening, over-voltage and surge protection

Electrical Conductivity
Sensor:

Sensor Type Balanced —electrode cell
Range 5 uS/cm to 100,000 pS/cm
(0.005mS/cm to 100 mS/cm)
Accuracy 10.5 % of measurement value or (min.= 10 pS/cm)
Resolution 1 uS/cm

Pressure Rating

As per installation depth

Note- The output of the Electrical Conductivity Sensor will be integrated with datalogger at Selected DWLR site, Bidder may offer

combine Water Level, Temperature and Electrical Conductivity sensor or separate combination of sensors

General
Output SDI-12, RS-485, 4-20 mA or compatible with data logger.
Installation The system should be provided with a suspension bracket , Well

enclosure /canopy & junction boxes (if required) allowing secure
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installation within the Piezometers’ headwork, including appropriate cable
mounting accessories to allow the sensor to be adjusted to the required
depth.

Direct Read Sensor Cable

The cable shall have following features:

e Strength members for good longitudinal stability of cable

e The cable and contacts should be fixed or quick connect

e (Cable screen to be connected to the data logger ground terminal to
minimize electrical interference.

e A cable suspension bracket allowing the DWLR to be adjusted to the
required depth, in a stable and reproducible manner.

e Corrosion and moisture free as the equipment has to work under water
condition.

e Cable should have good flexibility.

e Should be of Polyurethane Jacket or better

o The electrical wires shall have sufficient conductivity to allow for
extension of the cable to up to 200m without degrading accuracy,
stability and data communication.

e 25mm dia PVC pipe with BIS mark should be provided for housing the
cables in the bore-hole.

Data logger

Atmospheric Pressure correction

Atmospheric Pressure corrections to be made automatically

Data Logger Input

Level sensor*, Temperature sensor

* only compensated water levels need to transmitted to data base, however
barometric pressure/uncompensated water levels may be stored in data
logger and shall be transferred to the data base periodically.

Resolution of Measurement

16-bit ADC with +/- 1 LSB accuracy(1 mm or better)

Measuring interval and measuring modes

Should be programmed to store data from 1 minute one reading to 24
hours one reading.

Settling up Time

< 30minutes

Recording Capacity Shall store data of at least 1 year

Memory Type Non-Volatile flash memory that can store one year of data (with 15minute
logging interval)& expandable up to minimum 1 GB using USB/SD
Card.

Power Supply Should be equipped with lithium or alkaline battery pack, giving at least 2
years operation (with one transmission and four recordings per day).
Battery must be replaceable in the field or in local offices of the
implementing Agency or supplier. Replacement of batteries must be readily
available in India.

Battery Voltage Monitoring Monitoring and transmission of Battery Voltage level

Built in clock Accurate to £1 minute per year
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Displayed Time Resolution

1 second or better

Protection IP68 with Impact Resistant for Water level sensor

IP65 (for data logger) with Impact Resistant
Port for configuration One serial port / USB for communication with laptop for programming
Ports for telemetry Port for communication with GSM & GPRS telemetry
Operating System Windows based software for system configuration / communication
Licenses All required licenses shall be included

Real time clock

Time synchronization facility shall be provided with IST

Accessories

Serial cable and adaptor if required along with all accessories and fixing
units etc.

Communication Interface

Computer Interface

The Logger must be capable of connection to a computer via USB 2.0/USB
3.0 and supply should include the necessary interface cables.

File Format The format of the data downloaded by communication interface shall be in
standard CSV format (as specified in technical Specifications) which is
compatible with India WRIS/ WIMS software.

GSM &GPRS Transmitter

Transmission System

GSM /GPRS/edge-based data transmission system

Frequency range

900 MHz; 824-960 MHz/1800MHz:1710-1880 MHz 4G andbetter

Performance

Data Reception availability of 95% or better

Communication Direction

Utilize GPRS network for two-way connection with connection with FTP,
TCP/IP (INTERNET) connection and SMS server

Transmission trigger

Data collection to be triggered by interrogation from Data Center, or by
event-based transmission triggered by remote site

Power Saving

Ability to disable interrogation system in order to save power at remote site

Communication Protocol

Data transmission to execute HTTP Post or FTP, SMS to transmit data to
the Data Center

Accessories

All associated equipment, including Antenna all cables and mounting
hardware

Software for Data logger

Operating System Windows based software for system configuration, transfer and analysis of
data to computer

Version English language version

License All required licenses included

General Features
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Battery The battery should be easy to replace, and easily available in the market.
Tools Complete tool kit for installation and routine maintenance

Manuals Full documentation and maintenance instructions in English

---Training As per mutual consent at the time of installation of telemetry system

Specifications for Data Services

Bidder is to acquire, manage, and operate data collection, storage and dissemination to support the following activities

during 5 years warranty period and 2 years comprehensive AMC period for DWLRs with telemetry system.

Note: A server and storage system for additional backup shall be provided at National Data Center

S No.

Parameter

Functionality requirement

1

Data collection
performance

Bidder should be seamless data and responsible for

e Real-time data collection at all DWLR stations& shall ensure
seamless data transfer.

e The data from DWLR stations will be transmitted through
GSM/GPRS in the standard CSV format (as specified in technical
Specifications) to FTP server at RODC, CGWB, Region as specified
in BOQ. National Data Center (NDC), Faridabadand India WRIS/
WIMS.

e Data Transfer from RODC to NDC server &India WRIS/ WIMS
software through internet. This data will be processed and
disseminated via India WRIS/ WIMS cloud.

e The processed data from India WRIS/ WIMS in the form of reports/
bulletins will be transmitted to existing National Data Centre.

Data maintenance

All activities pertaining to installation, data services, Operation &
maintenance at the remote DWLR station will be maintained by the
bidder during the warranty and maintenance period and will include a log
of activities during every station visit.

Reports &
Bulletins Storage
system

Storage of all data, reports & bulletins in the proper manner and easy to
access. This data will be backed up in such a way that it is not possible
to lose data that has already been stored with the use of mirrored or
replicated storage in such a way that no data is lost.

Help desk

Bidder to operate help desk to respond to queries from the purchaser.
Help desk will be able to solve any problems related to data collection,
processing, and dissemination to the purchaser. Help desk shall be
available from 8am to 6pm, Monday - Sat.
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4.0

Specifications for Data Transmission System (Telemetry)

The transmission system should be tightly integrated with the DWLR System (DAS), along with compact remote/field
mounted systems consisting of sensor, data logger, modem and antenna.

(i) The system should be watertight (IP68 for sensor & IP65 for data logger or equivalent) and impact resistant;

(if)
(i)

(v)

(vi)
(vil)

(vil

(ix)

(xi)

The system should allow easy access for monitoring measurements without removing complete system.

System must be power-supplied by standard lithium/ alkaline batteries for operation time of at least two years
by one set of batteries (one transmission per day, 4 measurements per day) and must be placed in a water
resistant (IP65 or equivalent) enclosure. The replacement of batteries during five years warranty would be
responsibility of the bidder, at bidder’s cost.

The system must have integrated energy management system using free programmable time slots for
measurement and transmission to minimize power consumption;

The connectors should be water-tight (IP68 or equivalent).

An alarm notification must be sent by the system via SMS to user defined phone numbers through suitable
means of communication for user defined parameters. This includes battery performance (battery voltage).

Standard USB / RS232 communication interface should be available for set up and configuration and must be
easily accessible.

Data logger shall be provided with Atmospheric Pressure sensor at individual station, & Atmospheric Pressure
correction shall applied automatically on the raw water level reading from non-vented water level sensor. The
details of correction procedure shall be fully documented in user manual. Provision shall be made to view and
store the raw and compensated water level data along with atmospheric pressure and Water Temperature data
in data logger memory.

Only compensated water level need to transmit to data base, however barometric pressure/uncompensated water
levels may be stored in data logger and shall be transferred to the data base periodically.

All measurement and set up options, data download and programming of data logger shall also be done by
online session similar to all functions at site by direct connection to a PC

Data download / retrieval from remote DWLR station to central server PC via GSM &GPRS network shall be
provided. The data from remote station should be in standard CSV format (as specified in technical
Specifications) which is compatible with India WRIS/ WIMS software

The software should be provided to allow download of the data from the DWLR data logger to a Laptop/hand
held devices in the field.The downloaded data shall be in standard CSV format (as specified in technical
specifications) which is compatible with India WRIS/ WIMS software.

5.0 Specifications for Data Processing Hardware at Data Centre

Hardware at State Data Center established for RODC, Region as specified in BOQ shall also be used for
the aforesaid purposes

The purchaser will provide access to the existing Data Centre at Region as specified in BOQ. The
purchaser will also provide a Local Area Network connecting the server with the other nodes on the
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network for analysis purposes.
The data collected at site from various DWLR stations will be stored and transmitted through GSM / GPRS
telemetry and shall be received by existing GPRS & GSM receiving station at existing Data Centre at
Region as specified in BOQ. Thereafter, data shall be transmitted through internet to India WRIS/ WIMS
software for further processing in the form of reports /bulletins. Subsequently, India WRIS/ WIMS software
will send the decoded data along with reports /bulletins to State Data Centre, through Internet and India
WRIS/ WIMS cloud. Which would be required to be appropriately stored by the bidder in the already
available server in state date center? The necessary automated arrangement is to be made by Bidder

Hardware at
equipment;

a)
b)
c)
d)
€)
f)

Regional Office Data Centre, Region as specified in BOQ should have following major

Server with monitor as per the following specifications

Necessary data switch, router and firewall for minimum8Mbps internet speed, static [P
3 KVA online UPS with 4 hours backup time

Computer Node (Workstation) PC

A 3 Size color Printer

42” LED Display unit

5.0 Server TechnicalSpecification:

a

D O O O

)
)
)
)
)

f

Server having two nos. of x86 64-bit processor (Intel Xeon E5-2620 v4 or better)
64 GB DDRIII expandable to 256 GB or more

Integrated Graphics Controller

SAS RAID Controller supporting RAID 0,1,

2*600 GB SAS Hot Swap HDD (10 K or higher RPM),

Dual 1 Gbps Network port,

DVD writer,

23" LED Monitor with a resolution 1920X1080 or better,

OEM Keyboard and OEM Mouse

Server Chassis having Redundant Hot Swappable Power Supply with 8 Hot Swap drive bays,
Certification for Linux and Windows,

All required device drivers for System Configuration and Server Management Support
including additional data storage facility of 8TB for 5 years and all accessories.

Software: Perpetual license for window server (2012 or later), perpetual license for MS
Office, firewall system with Good antivirus etc.

5.1 Computer Node(Workstation)

Operating system Windows 10 Home/Professional

Chipset

Intel H270 and above or equivalent

Intel® Core™ i7
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Processor

-6700T with Intel® HD Graphics 530 (2.8 GHz, up to 3.6 GHz, 8 MB
cache, 4 cores) and above or equivalent

Memory

8 GB DDR3L rand above or equivalent (RAM)

Hard drive description

1TB 7200 rpm SATA or better

Display

58.42 cm (23) diagonal WLED-backlit (1920 x 1080). Touch-enabled (optional)

Optical drive

DVD-Writer

Network interface

Integrated 10/100/1000 Gigabit Ethernet LAN

Wireless

802.11b/g/n (1x1) and Bluetooth® 4.0 combo (Optional)

Port

4 USB 2.0; 2 USB 3.0; 1 headphone/microphone combo

Pointing device

USB wired/wireless optical mouse

Keyboard

USB wired/wireless standard keyboard

Pre-installed software

Preinstalled MS Office Lifetime with Good antivirus is preferred.

5.2 Printers Specifications

A3 size color printer shall be procured for National Data Center from a reputed

manufacturer.

i. A3 color printer

ii. Functions: Print, Copy, Scan

jii. Printing Up to 20page/minute

iv. Black & color printing: As fast as 9.5 sec per page

v. Recommended monthly page volume: 250 t02000

vi. Processor speed:600MHz

vii. Connectivity: e Print capability

viii. Paper handling input, standard: 100 sheet input tray

ix) Paper handling output, standard: 100-sheet face-down bin

5.3 DISPLAY UNIT(LED)

1. 42” LED Display unit
ii. Display resolution: 1920 x1080

ii1. Colors: 256Kcolors
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iv. Interfaces: 1 x Ethernet (RJ45) (max. 12Mbit/s), HDMI port, USB port 1 x USB,
Multimedia card /SD card slot combined.

v. Industrial Ethernet: 1 x Ethernet(RJ45)
vi. Protocols: Protocol (Ethernet)TCP/IP
vii. Image formats Supported: JPEG, JPS,MPO
viii. Sound technology: Dolby digital

6.0 GSM & GPRS Transmission of Data format to RODC, NDC, Faridabad &India WRIS/ WIMS Software:

The format for GSM / GPRS communication is as specified below

Table below gives the GSM / GPRS data parameters and their identification code format which is required to transmit

the data from data logger to FTP server.

FORMAT:

&Station ID, Date and Time, Mobile Number, Battery, Water Temp, Corrected Water Level, Electrical Conductivity

Above data string will be ended with New-Line character and a separate data string will be for each measurement

cycle.

Example Data Spring:
&738D1E76, 07/01/19 00:00, 9849556430, 13.5, 22.3, 26.347
&738D1ET76, 07/01/19 06:00, 9849556430, 13.5, 24.5, 26.347
&738D1E76, 07/01/19 12:00, 9849556430, 13.5, 26.8, 26.347
&738D1ET76, 07/01/19 18:00, 9849556430, 13.5, 24.3, 26.347

SI.No. Channel no. Parameter
1 Station D Star’F of String should be ‘&” and Eight Characters Station ID provider
by bidder
, Measurement date and Time in DD/MM/YY HH:MM in IST of the
2. Date and Time
measurement cycle
3. Mobile Number Mobile no ( 10 digit ) of remote station SIM
4 Battery Battery voltage in Volts with 1 right digit at measurement date and
time
5. Water Temp Water Temperature in °C with 1 right digit at Measurement date and
time
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6. Corrected Water Water level after atmospheric pressure compensation in Mts. with 3
Level right digit at measurement date and time

7. Electrical EC in micro Siemens/cm
Conductivity

Note

1. If any sensor is not connected then it should transmit *--" characters in place of the sensor value.

2. Attached format is indicative, recommended for standardised data acquisition for development of unified Water
Information System.

7.0 TRAINING AND DOCUMENTATION

The Bidder is required to provide an extensive training programme for the system. The training set forth in the
following paragraphs is a minimum requirement and the bidder should propose any additional training that he considers
critical for long term success of the system operations.

The Bidder is expected to provide an outline or table indicating the contents of each of the required courses. The
table shall describe the specific topics to be covered for each day of the training period.

The Bidder is responsible for the salaries of the training instructors and all training materials. The costs of travel,
transportation and per diem for the trainees shall be borne by the Purchaser.

Training shall be provided by the bidder in several phases. The training shall include both classroom and field trainings
and will be continued during all five years. The bidder is required to have DWLR equipment specialists.

7.1 The Bidder shall provide mandatory trainings as training modules as part of the Tender given as under:

S. Description Numbers of trainings Number of

No. Participants per
session

1 Two types of trainings are to be organised. As specified in BOQ 15

(i) Onsite training to be organised in each
State where DWLRs are to be installed.
Three onsite trainings for each State (ii)
Training at concerned Regional Office Data
Center (RODC) of CGWB. Two trainings at
concerned RODC.

All aspects of the electrical, instrumentation and telemetry equipment being supplied shall be covered in the
courses and full documentation shall be provided. The documentation and kits shall be got approved from purchaser
in advance. The course shall provide detail documentation and shall ensure that the purchaser’s personnel shall be
able to modify settings/ parameters without reference back to the Supplier. The places / sites where this training will
be decided later by the purchaser.
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The training course will take place as decided by the Purchaser. In case of formal training, the Purchaser will
provide classroom and other logistics. The Bidder will facilitate the professional and the training materiel. On-the-job
training will be provided by the Bidder in conjunction with the installation of the DWLRs and during the course of
maintenance as required.

7.2 TAJ DA of the trainees shall be borne by the purchaser.
7.3 Training kit containing course material in soft as well as hard copy shall be provided by the Bidder.
7.4  Alllogistical arrangement such as projector, training space etc. for training is to be made by purchaser

8.0 PREVENTIVE MAINTENANCE

The bidder shall be responsible for operation and maintenance of all stations /components of installations,
commissioning, site acceptance and operation tests. All equipment maintenance cost, repairs, replacements and
repairs to civil work shall be borne by the bidder during the warranty AMC Period. The scope of O&M support would
include all materials and services including replacement of components, and consumables (batteries etc.) mandatory
spare parts required to ensure smooth and sustainable operations of the entire system. The bidder shall provide
monthly maintenance reports during the course of maintenance. The bidder shall supply a Manual specifying all the
faults experienced by the system together with an account of how such faults have been rectified. Bidder shall provide
the list of mandatory spare parts & shall ensure the availability of sufficient mandatory spare parts in its godown for
fulfilling its service obligations during warranty and AMC period. The same can be inspected by Engineer-in Charge or
its authorized representative.

The bidders shall ensure the following visits at remote site for preventive maintenance. The bidder should take time
stamped geo tagged photographs of the equipment during each maintenance visit (either scheduled or unscheduled
visit). The photographs should show the condition of equipment before maintenance, during maintenance and after
maintenance.

SCHEDULE SHOWING FREQUENCY OF SCHEDULED VISITS FOR ROUTINE AND PREVENTIVE MAINTENANCE

Minimum
SI. No. Station Category Prt:::;:/e Remarks
Visits
1 DWLR stations 4 Every Half yearly and also on need
basis

8.1 Operation & Maintenance

e Bidder shall provide at least one Service Engineer cum operator at the Regional Office Data Center for
Operation of DWLR system and ensure seamless data transfer from remote stations to Regional & National
Data Center (NDC), CGWB, Faridabad FTP server through GSM/GPRS network & from RODC to NDC &India
WRIS/ WIMS software through internet. And also the processed data from India WRIS/ WIMS in the form of
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reports/ bulletins will be transmitted to Regional &National Data Centre which should be stored in a proper
manner and easy to access.

Operation and Maintenance shall include free of cost repairs/ replacement of hardware and Software

necessary to keep the system functional for the period of five years from Date of Installation, and further during
2 years of AMC.

TECHNICAL RESPONSIVENESS FORM

Bidder shall furnish clause by clause commentary against the laid down technical specification and standards

as per the format given below:

(A) Summary of Instructions

vi.

B)

Particulars of Manufacturer and local agent cum representative are to be given under rows Model and Address.

All entry boxes in column “Specification and Standards as offered in by Bidder” shall be filled-in accurately
and comprehensively. Quantitative fields shall be filled in accurately. It is not acceptable to use ‘Yes’, No,
Compliant or similar evading words. Following format is designed to help the Bidder to understand the
requirements of the equipment being procured. The Bidder must describe in the format how his bid responds to
the technical requirements of the equipment. Bidder to note that one or two word responses (e.g. “Yes”, “No”
“‘will comply” or similar evading words) are normally not sufficient to confirm the responsiveness with the
technical requirements, hence elaborate responses are sought from the bidders. In case deviation on the
following technical requirements of equipment is not as per the minimum criteria mentioned, the bids
may be declared “non-responsive”.

Requested materials and information shall be enclosed with the bid and be unambiguously associated with
instruments as offered in the bid

Negligence to comply with the instructions and requirements as stated above makes the bid liable to be
rejected.

Abbreviations: OD-Outer Diameter; ID-Inner Diameter; FS-Full Scale; Pa-Pascal (unit of pressure), DWLR-
Digital Water Level Recorder; DRS-Data Retrieval System; HHT-Hand Held Terminal, DCP- Data Collection
Platform, AWLR- Automatic Water Level Recorder.

Sample interval is the interval at which samples or sensor readings are taken. The recording /measurement
interval defines the interval at which the data records are stored in memory. A data record can represent a
single sample or the average of a number of samples. In particular the result of the wave suppression filter is a
single record representing the average value of a number of samples.

Entries requiring special attention:
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(i) The longitudinal properties of the suspension cable affect the accuracy directly. Bidder to specify all factors
affecting the longitudinal properties of the suspension cable: e.g. length creeps due to sensor and cable
weight (submerged) longitudinal temperature coefficient, uncoiling after installation, expansion/contraction of
jack due to temperature and aging, etc.

(C) Bidder shall provide information in the formats given below:

(i) Make/ Model/ Local Agent etc.:

Bidder DWLR Sensorwith | Data Logger make/ Local Agent
EC probe make/ model
model
Name / Complgte | Model: Model: Name:
Address/Website/Email Address:
Manufacturer: Manufacturer: Tel '
el:
Name: Name:
Fax:
Place: Place: 0
E-mail:
Tel: Tel: Web:
Fax: Fax:
E-mail: E-mail:
Web: Web:

(i) Clause by Clause Commentary against laid down technical specifications:
Specifications of the DWLR, hydrostatic Type (GW) with telemetry system

Name of Goods- | Required Specifications and standards as | Specification and standard as Remarks
Its Features per bidding document offered in by Bidder

Site Conditions

Ambient From 0 to 60 degree

Temperature

Humidity 5-100 %

Altitude 0- 2500 meter

DWLR -- Water level, Temperature and EC Sensor Make:
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Model No:

Manufacturer Name, address,
email, phone, website, fax

Sensor Type

Submersible pressure transducer with
Non-Vented Pressure  Sensor with
Barometric Pressure Correction for Individual
Sensor.

Sensor should measure Ground Water level,
Ground Water temperature and Electrical
Conductivity

Range

(30m, 60m, 120m, 200m, 300m)

Installation Depth
(Cable length)

Tentative depth as per the attached list.

Concerned Regional Director will decide the depth of
installation at the time of drilling of piezometer

Dimension Outer diameter of sensor unit: < 80mm, (for
sensor)

Material stainless Steel (SS-316) or other better
corrosion resistant material

Ingress IP68 for sensor

Protection

Overall Accuracy | 0.2% FSO

Resolution 3 mm

Reproducibility

0.1% full scale or better

Long Term 0.1% Full scale and should ensure long term

Stability stability ~without any field calibration
requirements except barometric
compensation

Temperature 0to50°C

Measuring

Range

Temperature Better than £0.3°C

Measuring

Accuracy

Burst Pressure

>=2Time Full scale

Overload
Pressure

1.5 Time full scale without effect on
calibration

Over-voltage
Protection on
supply & sensor
wires

Should include lightening, over-voltage and
surge protection
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Electrical Conductivity Sensor:

Sensor Type Balanced —electrode cell

Range 5 uS/cm to 100,000 uS/cm
(0.005mS/cm to 100 mS/cm)

Accuracy 10.5 % of measurement value or (min.£ 10
uS/cm)

Resolution 1 uS/em

Pressure Rating Up to 350m water depth

Note- The output of the Electrical Conductivity Sensor will be integrated
with datalogger at Selected DWLR site, Bidder may offer combine
Water Level, Temperature and Electrical Conductivity sensor or
separate combination of sensors

General

Output SDI-12, RS-485, 4-20 mA or compatible with
data logger.

Installation The system should be provided with a
suspension bracket , Well enclosure /canopy
& junction boxes (if required) allowing secure
installation ~ within ~ the  Piezometers’
headwork, including appropriate cable
mounting accessories to allow the sensor to
be adjusted to the required depth.

Direct Read The cable shall have following features:

Sensor Cable

e Strength members for good longitudinal
stability of cable

e The cable and contacts should be fixed
or quick connect

e Cable screen to be connected to the data
logger ground terminal to minimize
electrical interference.

e A cable suspension bracket allowing the
DWLR to be adjusted to the required
depth, in a stable and reproducible
manner.

e Corrosion and moisture free as the
equipment has to work under water
condition.

e Cable should have good flexibility.

e Should be of Polyurethane Jacket or
better. The electrical wires shall have
sufficient  conductivity to allow for
extension of the cable to up to 200m

without degrading accuracy, stability and
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data communication.

DWLR Data logger

Make:
Model No:

Manufacturer Name, address,
email, phone, website, fax

Atmospheric
Pressure
correction

Atmospheric Pressure corrections to be
applied automatically

Resolution of

16-bit ADC with +/- 1 LSB accuracy (1 mm

measurement or better)
Measuring Should be programmed to store data from 1
interval minute one reading to 24 hours one

reading.

Settling up Time

< 30 minutes after submersion.

Recording Shall store the data for at least 1 year

Capacity

Memory Type Non-Volatile flash memory that can store one
year of data (with 15minute logging interval)
& expandable up to
minimum 1 GB using USB/SD Card

Power Supply Should be equipped with lithium or alkaline
battery pack, giving at least 2 years operation
(with one transmission and four recordings
per day). Battery must be replaceable in the
field or in local offices of the implementing
Agency or supplier. Replacement of batteries
must be readily available in India.

Battery Voltage | Monitoring and transmission of Battery

Monitoring Voltage level

Built in clock Accurate to = 1 minute per Year

Displayed time 1 second or better

resolution

Protection IP68 with Impact Resistant for Water level
sensor
IP65 ( for data logger) with Impact Resistant

Port for One serial / USB port for communication

configuration with laptop for programming

Ports for Port for communication with GSM &GPRS

telemetry telemetry

Operating Windows based software for system

System configuration / communication

146




Licenses

All required licenses shall be included

Real time clock

Time  synchronization be

provided with IST

facility shall

Accessories

Serial cable and adaptor if required along
with all accessories and fixing units etc.

Communication Interface

Computer The Logger must be capable of connection to
Interface a computer via USB 2.0/USB 3.0 and supply|
should include the necessary interface cables.
File Format The format of the data downloaded by
communication interface shall be in standard
CSV format (as specified in technical
Specifications) which is compatible with India
WRIS/ WIMS software.
GSM &GPRS Transmitter Make:
Model No:
Manufacturer Name, address,
email, phone, website, fax
Transmission GSM/GPRS/edge-based data transmission
System system
Frequencyrange | 900 MHz: 824-960 MHz/1800MHz:1710-
1880 MHz 4G andbetter
Performance Data Reception availability of 95% or better
Communication | Utilize GPRS network for two-way connection
Direction with  connection  with  FTP, TCP/IP
(INTERNET) connection and SMS server
Transmission Data collecton to be triggered by
trigger interrogation from Data Center, or by event-
based transmission triggered by remote site
Power Saving Ability to disable interrogation system in
order to save power at remote site
Communication | Data transmission to execute HTTP Post or
Protocol FTP, SMS to transmit data to the Data
Center
Accessories All associated equipment, including Antenna
all cables and mounting hardware
Software for Data logger
Operating Windows based software for system
System configuration, transfer and analysis of data to
computer
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Version English language version

License All required licenses included

General Features

Battery The battery should be easy to replace, and
easily available in the market.

Tools Complete tool kit for installation and routine
maintenance

Manuals Full  documentation and maintenance
instructions in English

Training As per mutual consent at the time of
installation of telemetry system

GSM/ GPRS

transmission As specified in the technical Specification

format table for GSM /GPRS communication format

Specifications of Data Acquisition Software (DAS):

S

Required Specification and Standards as
per Bidding Document

Specification and Standards
as offered in by Bidder

Remarks

Data collection performance :

Bidder should ensure seamless data and
responsible for

e Realtime data collection at all DWLR
stations& shall ensure seamless data
transfer.

e The data from DWLR stations will be
transmitted through GSM/GPRS in the
standard CSV format (as specified in
technical Specifications) to FTP server at
the Regional office data centre, Region as
specified in BOQ

e From RODC, the data will be transmitted
to NDC, Faridabad &lndia WRIS/ WIMS
software through internet. This data will be
processed and disseminated via India
WRIS/ WIMS cloud.

The processed data from India WRIS/ WIMS in

the form of reports/ bulletins will be transmitted

to RODC, Region as specified in BOQ&

National Data Centre, Faridabad.
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Data maintenance :

All activities pertaining to installation, data
services, Operation & maintenance at the
remote DWLR station will be maintained by the
bidder during the warranty and maintenance
period and will include a log of activities during
every station visit.

Reports & Bulletins Storage system: Storage
of all data, reports& bulletins in the proper
manner and easy to access. This data will be
backed up in such a way that it is not possible
to lose data that has already been stored with
the use of mirrored or replicated storage.

Help desk :

Bidder to operate help desk to respond to
queries from the purchaser. Help desk will be
able to solve any problems related to data
collection, processing, and dissemination to
the purchaser. Help desk shall be available
from 8am to 6pm, Monday — Sat.

Specifications for Data Transmission System:

Sl. No:

Required Specification and Standards as | Specification and Standards as
offered in by Bidder

per Bidding Document

Remarks

The transmission system should be tightly
integrated with the DWLR System, along
with  compact remoteffield  mounted
consisting of sensor, data logger, modem
and antenna and other accessories
complete.

The system should be watertight (IP68 for
sensor & P65 for data logger or equivalent)
and impact resistant;

The system should allow easy access for
monitoring measurements without removing
complete system.
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System must be power-supplied by
standard lithium/alkaline  batteries  for
operation time of at least two years by one
set of batteries (one transmission per day, 4
measurements per day) and must be placed
in a water resistant (IP65 or equivalent)
enclosure. The replacement of batteries
during five years warranty and two years of
O&M would be responsibility of the bidder,
at bidder’s cost.

The system must have integrated energy
management  system using free
programmable time slots for measurement
and transmission to minimize power
consumption;

The connectors should be water-tight (IP68
or equivalent).

An alarm notification must be sent by the
system via SMS to user defined phone
numbers through suitable means of
communication for user defined parameters.
This includes battery performance (battery
voltage).

Standard  USB/RS232  communication
interface should be available for set up and
configuration and must be easily accessible.

Data logger shall be provided with
Atmospheric Pressure sensor at individual
station, & Atmospheric Pressure correction
shall applied automatically on the raw water
level reading from non-vented water level
sensor. The details of correction procedure
shall be fully documented in user manual.
Provision shall be made to view and store
the raw and compensated water level data
along with atmospheric pressure and Water
Temperature data in data logger memory

All measurement and set up options, data
download and programming of data logger
shall also be done by online session similar
to all functions at site by direct connection to
aPC
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10

Data download / retrieval from remote
DWLR station to central server PC via GSM
&GPRS networkshall be provided. The data
from remote station should be in standard
CSV format (as specified in technical
Specifications) which is compatible with
India WRIS/ WIMS software

11

The software should be provided to allow
download the data from the DWLR data
logger to a Laptop/hand held devices in the
field. The downloaded data shall be in
standard CSV format (as specified in
technical specifications) which is compatible
with India WRIS/ WIMS software.

Specifications of Data Server

Make:
Model No:

Manufacturer Name, address, email, phone,

website, fax

S. No:

Required Specification and Standards
as per Bidding Document

Specification and Standards as
offered in by Bidder

Remarks

Server having two nos. of x86 64-bit
processor (Intel Xeon E5-2620 v4 or
better),

64 GB DDRIII expandable to 256 GBor
more,

Integrated Graphics Controller,

SAS RAID Controller supporting RAID
0,1,

2600 GB SAS Hot Swap HDD (10 Kor
higherRPM),

Dual 1 Gbps Network port,

DVD WRITER,
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«23"LEDMonitorwitharesolution
1920X1080 or better,

e OEM Keyboard and OEM Mouse,

o Server Chassis having Redundant Hot
Swappable Power Supply with 8 Hot
Swap drive bays,

o Certification for Linux and Windows,

e All required device drivers for System
Configuration and Server Management
Supportinclubbingdatastoragefacilityof
8TB for 5 years and all accessoriesand

e Perpetual license for window server
(2012 or later), perpetual license forMS
Office, firewall system with Good
antivirusetc.

Specifications of Computer node
(Workstation)

Make:
Model No:

Manufacturer Name, address, email, phone,
website, fax

Required Specification and Standards as per

Bidding Document

Specification and Standards

as offered in by Bidder Remarks

Windows 10 Home/Professional

2 Intel H270 and above or equivalent

3 ntel® Core™ i7-6700T with Intel® HD
Graphics 530 (2.8 GHz, up to 3.6 GHz, 8
MBcache,4cores)andaboveorequivalent

4 8 GB DDR3L and above or equivalent
(RAM)

5 1 TB 7200 rpm SATA or better

6 58.42 cm (23) diagonal WLED-backlit (1920
x 1080). Touch-enabled (optional)

7 DVD-Writer

8 Integrated 10/100/1000 Gigabit Ethernet
LAN

9 802.11b/g/n (1x1) and Bluetooth® 4.0
combo (Optional)

10. 4 USB 20; 2 USB

3.0; 1
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headphone/microphone combo

1. USB wired/wireless optical mouse

12 USB wired/wireless standard keyboard

13 Preinstalled MS Office Lifetime with Good
antivirus is preferred.

10. 4 USB 20; 2 USB 30; 1
headphone/microphone combo

1. USB wired/wireless optical mouse

12 USB wired/wireless standard keyboard

13 Preinstalled MS Office Lifetime with Good
antivirus is preferred.

Specifications of Color printer

Make:

Model No:

Manufacturer Name, address,
email, phone, website, fax

Required Specification and Standards as per
Bidding Document

Specification and Standards as
offered in by Bidder

Remarks

A3 Size color printer

Functions: Print, Copy, Scan

Printing Up to 20 page/minute

Black & color printing: As fast as 9.5 sec per page

Recommended monthly page volume: 250 to 2000

Processor speed: 600MHz

Connectivity: e-Print capability

Paper handling input, standard: 100sheet input tray

Paper handling output, standard: 100-sheet face-
down bin
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Specifications of Display Unit (LED)

Make:
Model No:
Manufacturer Name, address,

email, phone, website, fax

Required Specification and Standards as per
Bidding Document

Specification and Standards as
offered in by Bidder

Remarks

Screen Type : 42" Screen LED

Display resolution: 1920 x 1080

Colors: 256K colors

Interfaces: 1 x Ethernet (RJ45) (max. 12Mbit/s),
HDMI port, USB port 1 x USB Multimedia card / SD
card slot combined

Industrial Ethernet : 1 x Ethernet (RJ45)

Protocols: Protocol (Ethernet) TCP/IP

Image formats Supported: JPEG,JPS,MPO

Sound technology : Dolby digital
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4. Drawings

Not required in this tender

5. Inspections and Tests

The following inspections and tests shall be performed:
General:

1.

After manufacture, the supplier shall get each equipment/item of Goods inspected in manufacturer/s works as
per approved datasheets and QAP and forward to the Purchaser along with his letter seeking to inspect an
equipment/item of Goods conform to contract specifications.

Upon receipt of the test certificate and calibration certificates, the purchaser or its representative shall arrange
for inspection and/or test of any or part or all the equipment/Goods prior to issuance of dispatch clearance. In
cases where the supplies are received from abroad, the purchaser may waive the pre-dispatch inspection.

However, the inspection and dispatch clearance by the Purchaser or the waiver thereof shall not prejudice the
right of the Purchaser or its consignee to test the equipment/goods on receipt at destination. Upon receipt of the
goods at final destination, the Purchaser shall have the right to inspect and/or test the equipment/Goods to
confirm their confirmity to contract specifications.

If the equipment fails to meet the contract specifications during inspection, whether pre dispatch or upon receipt
of at final destination, the supplier shall take immediate steps to remedy the deficiency or replace the defective
equipment to ensure that all supplies meet with the specifications specified in the contract

Inspection and tests prior to shipment of Goods and at final acceptance are as follows:

The inspection of the Goods shall be carried out to check whether the Goods are in conformity with the approved
technical specifications attached to the contract and shall be in line with the inspection/test procedures laid down
in the Technical Specifications and the General Conditions of contract. Following broad test procedure will
generally be followed for inspection and testing of instruments. The supplier will dispatch the goods to the
ultimate consignee after internal inspection testing along with the supplier’s inspection report and manufacturer’s
warranty certificate based on the inspection waiver from purchaser. The purchaser will test the equipment after
completion of the installation and commissioning at the site of the installation.

a.  Site Preparation and Installation: The Purchaser will designate the installation sites before the scheduled
installation date to allow the Supplier to perform a site inspection before the installation of the DWLRs and
associated telemetry system.In case there is a delay in handing over the site by the purchaser,
appropriate extension of time shall be granted without imposition of liquidated damages in
accordance with the provisions of contract.

b.  For site preparation, the supplier should furnish all details (installation drawings) to the purchaser
sufficiently in advance so as to get the works completed before receipt of the equipment.

Complete hardware and software as specified in ‘List of Goods and Delivery Schedule’ Under the Schedule of

Requirement should be supplied, installed and commissioned properly by the supplier prior to commencement of

performance tests.

The acceptance test will be conducted by the purchaser/their consultant or any other person nominated by the

purchaser, at its option. The acceptance will involve trouble-free operation for seven consecutive days.

There shall not be any additional charges for carrying out acceptance tests. No malfunction, partial or complete

failure of any part of hardware attached to printers, drivers etc. or bugs in the software should occur. All the

software should be complete and no missing modules/sections will be allowed. The supplier shall maintain
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necessary log in respect of the results of the tests to establish to the entire satisfaction of the purchaser, the
successful completion of the test specified. An average uptake efficiency of 90% for the duration of test period
shall be considered as satisfactory.

4. In the event of the hardware and software failing to pass the acceptance test, a period not exceeding two weeks
will be given to rectify the defects and clear the acceptance test, failing which the purchaser reserves the rights
to get the equipment replaced by the supplier at no extra cost to the purchaser.

5. DWLRs procured would be subject to the Acceptance Protocol given below

ACCEPTANCE PROTOCOL

1. General

a.

The delivery of goods/equipment and software should be in accordance with the contract agreement and the process of delivery will
adhere to the following ‘Acceptance Protocol’. The Acceptance Protocol shall serve as a formal guidance during delivery of the
DWLRs. Its primary goals are twofold.

i. Ascertain the delivery and completeness of all ordered products and related documents.

ii. Check the functioning of the equipment and software in a formal way against the specifications by application of
Acceptance Tests. The tests also verify the accuracy and stability of the equipment.

The Acceptance Protocol shall be executed in close co-operation between the Supplier and the Client.

Products shall be accepted only if they meet the requirements and are functioning in compliance with the technical specifications,
and the related documents are complete and correct. Defective products and any other discrepancies shall have to be replaced/
resolved, within a pre-defined time frame as specified in bid document.

2. Documents

a.

2.2

The following documents shall accompany the delivery of the instruments and software:

i. Administrative and Quality Assurance (QA) documents
ii. Test and calibration documents

iii. Manuals and Guidelines

All documents shall have identification and references to subject or instrument, date, time, location and officer in charge.

The Acceptance Report lays down the findings and observations during the execution of the Acceptance Protocol and is a formal
document to record the acceptance or rejection of any item as covered in the Bid document. Any flaws or findings are to be
reported. The forms and checklists filled out during the execution of the Acceptance Protocol are to be enclosed with the
Acceptance Report. The Supplier receives a signed copy of the Acceptance Report, which the Supplier can use as proof that the
items listed in the report were accepted.

The content of the various documents shall be as follows:
Administrative and QA documents: These QA documents shall include:
i) Production documents associated with the instruments.

i) Type codes, serial numbers and other identification data on, possibly externally procured, sensors and major assemblies,
to clearly demarcate the sensors/major assemblies associated with each DWLR.

D) Shipping documents indicating instrument/product type, serial number, measuring range, cable length and other similar
data.

Test and calibration documents:

i) A comprehensive Method Statement on the applied calibration and in-factory test procedures shall accompany the bid. The
Method Statement should define the test and calibration methods applied on the instruments and the components thereof.
The Method Statement shall also include, for each calibrated product, an audit trail to national standards on all instruments
and facilities used for testing and calibration. The Audit Trail Report shall associate the calibration of the reference
instruments and test equipment to the national calibration standards.

ii) If the Supplier or Manufacturer is not in a position to deliver an Audit Trail Report to the national standards, the
Manufacturer shall explain what the quality standards are and how they are maintained and monitored.

iii)  Conditions during calibration, such as room and/or instrument temperature, equipment and facilities used, shall be included
in the calibration and test documents.
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The test and calibration documents shall contain the data generated during calibration and testing, including:

. Calibration data supplied by the Manufacturer of pressure sensor

. Calibration and test data of the data-logger electronics

. Calibration data on overall DWLR calibration, i.e. comprising both pressure sensor and electronics. A table listing
applied reference pressures versus instrument readings is to be delivered for each sensor and instrument.
Furthermore, that table shall also show the test conditions during calibration

. Data on hysteresis test, temperature tests, zero stability test, scale stability test

. Humidity test, in particular for non-vented gauge pressure sensors

. Temperature cycling of sensor and electronics

. Spray test on enclosure(s), connectors and cables

2.3 Manuals and Guidelines

)

The manuals shall meet the requirements on style and clarity, completeness, preciseness, detail and accessibility. This
includes:

. System manual,

. Operation, Maintenance and Service manuals,
. Observation guideline, and

. Training handouts.

3. Acceptance Tests

1. General

i)

vi)

Qualified engineers under responsibility of a test manager shall execute the Acceptance Tests. The progress of the
Acceptance Tests would be monitored and supervised by the Client and/or his authorised representative. The Client may
have any tests redone or additional tests executed as deem required based on the results of previous tests conducted. The
Client's and/or his authorised representative shall have the right of access to any instrument and may request any data or
information at any time. The Supplier has the obligation to deliver requested information without delay; i.e. collected test
data and documents must be available at the test site.

It is important that all activities (what, when, where, who, which instrument, etc.) are annotated and uniquely linked to the
individual instruments.

The Acceptance Tests mainly comprise three levels viz.:

. Functional Tests: The Functional Tests shall verify the proper functioning of the instruments and the associated
software. Primary goal is to verify that the instrument performs its functions according to the bid specifications.

*  Accuracy Tests: The Accuracy Tests shall verify that each individual instrument is functional and operates according
to the bid specifications. A number of relatively simple accuracy tests are routinely exercised on the instruments.

. Overall Test: The main purpose of the Overall Test is to verify the common features that are identical to all the
instruments in a series. Typical components of the Overall Test are: - in-built software functions, materials of the
instrument, cables, connectors, etc. Further tests include battery and memory autonomy, details of sensor
specifications like temperature effects, hysteresis, long term stability etc.

. The above tests can be executed at any one of the following locations:-Premises of the Manufacturer/Supplier;
Premises of the Client; Independent organisation; at Site of installation

The charges for testing shall be borne by the Manufacturer/Supplier. The Client and/or his authorised representative may
at his cost opt to be present during the performances of the tests.

If the tests are executed at the Client's premises, the charge for testing shall be borne by the Client and the Supplier shall
be responsible for conducting the tests. The bidder in his bid shall indicate the name of independent organisation and the
charges for testing. The Client reserves the right to accept the independent organisation and its charges or get the tests
done by any other agencies. However, the Supplier would be permitted to be present at these tests.

(Explanatory Note: Test report from manufacturer would be acceptable. In case purchaser desires to test the system from
independent agency (ies), testing charges would be borne by purchaser.)

The details of these tests are as follows.

1.1. Functional Tests: The Functional Tests include: visual inspection, and user tests.
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1.1.1  Visual Inspection: Visual inspection includes the following activities.

All items are visually checked for damage, e.g. on cables, sensor and housing.

Availability of non-removable identification codes and specifications are verified, e.g. serial number, type identification,
manufacturer and measuring range.

Cables have to be marked: each cable is to have an identification code and name.

Cable connectors shall have their ends marked suitably to indicate the device to which it is to be connected, e.g. PC, HHT,
Power Supply etc. Suitable precaution shall be taken so that the connectors are not connected to wrong terminals, i.e. it
shall be impossible to connect a power cable to a communication bulkhead socket.

User tests

All instruments have to be identical except for measuring range, cable length, identification code and similar aspects.
Consequently, there is no need to check the functionality of all systems. It is assumed that the functional compliance with
the specifications is tested under the Overall Tests. The objective of the user test is to detect any malfunction and/or
defect. From practical point of view, the user tests can be coupled with other test, e.g. the stability tests.

Basic functions to be tested are:

. Pre-deployment preparation, e.g. setting of clock, erasing of memory, setting data logging parameters, entry of
identification data

. Facilities for execution of on-site functional checks

. Data retrieval and data transfer to PC

. Battery status and voltage

. Simple output test by observing pressure reading while the sensor is immersed in a bucket filled with water

1.2 Accuracy Tests: The Accuracy tests include:

1.21

1.2.2

i

i)

iv)

V)

1.2.21

. accuracy tests on clock, and
. accuracy tests on pressure measurement

Accuracy tests on clock

The clock of the data logger shall be carefully checked against national time, e.g. taking the radio broadcast time beeps as a
reference. The data logger clock is set precisely and checked at the start of the individual tests and upon instrument and/or
data retrieval. In between, the clock should not be readjusted.

The clock test shall cover at least 3 days to get sufficient time resolution. The reference clock, e.g. a watch, must be carefully
tuned against national time prior to and during the tests. The clock drift, converted to seconds per month (31 days) shall
comply with the defined specifications. This test method makes use of the specified time resolution of 1 s.

Accuracy tests on pressure measurement

The accuracy test on the pressure sensor is an overall accuracy test covering both the pressure and electronics systems. The
pressure tests are to be executed against accurately known reference pressure(s). Pressure can be generated from
compressed air (gas) or by submerging the sensor to known depths in water.

Reference pressure may be created via a precision pressure reduction valve from a source of compressed air. A
high precision sensor like a Digital Quartz pressure sensor or a Dead Weight Tester can be implemented to quantify the
applied pressure. Pressure should be measured in KPa (or mbar).

When applying the immersion method it is much more difficult to check the instruments because water density
affects the reading. Moreover, it is not simple to establish the exact depth of sensor immersion. And especially in narrow
wells, while immersing a pressure sensor on its cable into a well, the water level will rise due to the additional volume of the
immersed pressure sensor and cable. The water level will gradually fall again, when the well level adjusts again to
equilibrium with the ground water level. In order to achieve a high accuracy these effects have to be assessed.

The pressure sensor tests include:

Zero stability test
Scale test

. Scale stability test

The pressure sensor tests shall focus on temperature effects on zero, scale and cable length, and in addition to that
establish quantitative data on drift of zero, scale and creep of cable length.

Zero stability test
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1.3

) During the zero-test the instruments are in logging mode, say at an interval of 30 minutes, and shall be kept in a
separate room where they will not be touched for at least 3 days. The instruments must be dry, i.e. not in a bucket of water,
to exclude any water effect on the sensor, and hence, the instrument reading is expected to be 0.0.

i) Under this test, each instrument will record its short term zero drift and inherently the effectiveness of the air-
pressure compensation method. During the zero-test, the instruments shall be in the same and constant position, vertical
or horizontal. The room temperature shall vary over 5 °C or more, e.g. due to daily temperature fluctuation, this to assess
temperature effects on the instrument reading. This requirement may affect the choice of venue for the zero-tests. To avoid
any adverse temperature strain, no direct sunlight shall fall on the instruments. At the end of the test, the collected data are
offloaded from the data logger memory and analysed for zero stability. As the instruments are kept in air and are not
touched, the reading shall be stable and not change over time that is not beyond permissible limits.

i) Room temperature is to be logged against time, preferably by digital method. In case the DWLR has a built-in
temperature sensor, that sensor may be used for temperature logging. The pressure sensors shall not be tested in an air-
conditioned room for several reasons. First, temperature fluctuations may be so rapid that the sensor temperature
compensation scheme may not be able to cope with it. Moreover, rapid air-pressure fluctuations may not be handled
properly by the air-vent system and/or the pressure measurement method. This is to be understood from the perspective
that the instruments are designed to operate in wells where changes occur but not rapidly. One or more fans may be
operated continuously to minimise temperature gradient across the test room.

iv) To test the creep and elongation of the electrical cum suspension cable some vertical open space is required, e.g. a
stairwell can be used for this purpose. However, it is important that the cable is protected against touch to avoid
interference with the measurements. The cable is loaded with some weight to emulate the weight of cable and sensor. The
length of cable under tests shall be as long as possible, i.e. 10 m or more, to get the best accuracy of the tests. The lowest
point is suspended to about 0.15 m above the floor. The gap between lowest point and floor is monitored against time.
Initially readings are taken every 30 minutes for 12 hours, subsequently the reading interval may be increased to 6 hours.
The cable test shall be executed during 7 days. Resolution of measurement should be 1 mm or better. The result is to be
presented in mm length change per meter suspended cable length. Only one cable is to be tested.

1.2.2.2 Scale test: A precisely known pressure is applied on the instrument and the instrument reading is taken. The instrument
reading is converted into level or pressure whatever is applicable. The calculated value is compared with the applied value;
the difference is regarded as the FS error. In case the specifications of the applied pressure sensor may give reason to
doubt the instrument's linearity, then a mid-scale test is to be executed as well.

1.2.2.3 Scale stability test: Scale stability is tested by subjecting the instrument to the full-scale pressure for at least 24 hours.
During the test, the applied pressure/level is to be accurately monitored by taking reference readings either by a reference
logger of high accuracy or by manual readings. The accuracy and resolution of the reference measurement must be 1 mm
water column or 0.01 kPa (0.1 mbar).

Overall Test: Part of the Overall Test is also covered under the Functional Tests and Accuracy Tests. The Overall Test comprises
tests on:

. autonomy

» fitness for environment

«  functionality

. calibration

. stability

. reproducibility, and

. main power failure

Details of the various tests are as follows.
1.31 Autonomy: Two autonomy tests shall be conducted:
. battery capacity versus the power consumption per measurement, and
. memory capacity

i) Battery autonomy test: To execute the test, the instrument is set to a fast data collection interval and the capacity, i.e.
the number of samples, is established by a continuous process of data collection until the batteries are depleted. The test
shall be executed on new batteries. In this context, the batteries are deemed depleted when the instrument stops
functioning because the battery voltage watch-dog function detects a too low battery voltage or the normal operation of the
instrument stops.

ii) Memory capacity verification: The memory is filled at the highest data-recording rate and the volume of collected data
is verified against the bid specification. This test could be combined with the battery autonomy test and the samples are
taken at a high rate to minimize the test duration.
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1.3.2 Fitness for environment

i) Connectors, cable glands, cables and housing must be suitable for the environment of operation, be it submersed,
in a well or above the ground. Water ingress can be assessed by visual inspection and / or by insulation measurement.
Visual inspection may only reveal ingress of a significant amount of water. The insulation measurement is more sensitive,
especially for cables, connectors and encapsulated electronics, but requires specialised equipment.

i) The above-surface components have to be compatible with IP65 standard and shall be tested accordingly by
exposing them to a heavy shower for 3 minutes. Subsequently the ingress of water is assessed by opening of the
instrument and connectors.

i) The submersible components must comply with IP68 standards. To verify this, the instrument shall be suspended in
a well for at least one week, to a maximum depth, without affecting the calibration of the pressure sensor and not
exceeding 2 times the rated measuring range. Although most pressure sensors can withstand considerably more than 2
times the rated measuring range, there is no need to exceed this. Prior to this test, the zero and scale of the sensor have to
be established and verified again upon recovery.

1.3.3 Functionality

i) Functionality has to be verified for all requirements for operation of the DWLR with reference to the bid specifications and
the instrument specifications as given by the Manufacturer. Missing functionality shall be reported.

i) All (software) functions as stated in the instrument manual(s) and the instrument specifications are tested for correct
functioning. Any detected flaws are reported which shall be repaired/rectified by the Manufacturer/Supplier within seven
days.

1.34 Calibration

i) The instrument calibration is checked for compliance with the bid specifications. In particular accuracy, stability,
linearity, hysteresis and reproducibility are verified.

i) The scale or sensitivity of the complete instrument, including sensor and electronics, is to be checked for at least 11
pressures, equally distributed over the full measuring range. Furthermore, the calibration data as delivered with the
instrument are verified for accuracy and consistency with data obtained from the calibration tests. The calibration may be
executed by application of accurately known air-pressure or by immersion in a well. The temperature effects on the
calibration should also be verified at low, mid and maximum range temperatures.

D) Note: Prior to execution of immersion tests, the effective position of the sensor membrane relative to the sensor
housing is to be assessed and measured, €.g. by execution of a bucket experiment. In this experiment, the sensor is partly
immersed in a water filled bucket to a depth where the related reading has changed by several centimetres, relative to the
in-air' reading. During the test, the position of the water surface on the sensor's body shall be observed and marked
accordingly. The 'effective-sensor-zero' lies below the water surface during the test. The position of the effective-sensor-
zero is below the above mentioned water-surface mark by the equivalent of the sensor reading expressed in centimetres.
The effective-sensor-zero may be close to the sensor membrane but not necessarily coincides with it.

1.3.5  Stability: Stability related to the DWLR is defined as a variation over time of the instrument specifications, whereas the
circumstances and pressure do not vary. Parameters to be checked are:
»  zero: offset stability
»  scale: full scale stability
» cable: length (extension/contraction) and creep stability

The methods to assess these stability factors are explained under the section on Accuracy Tests.

1.3.6 Reproducibility: The sensor reading in air is annotated, subsequently the sensor is immersed to the rated measuring
depth, and a stable reading is collected. Then the sensor is recovered to the surface and again a stable reading is taken.
This process is repeated 5 times and results are duly annotated. It is important that during the complete test the
instrument is kept in the same, vertical position.

1.3.7  Main power failure:

i) Some instruments operate on replaceable batteries or even external power and have a built-in back-up facility,
usually based on a Lithium battery. It is quite possible that on some instruments the external power supply or the
replaceable batteries fail because of total depletion, disconnection, defect on the cable or connector etc. In such an event,
the instrument must retain its clock, its program setting and most importantly all the collected data.

i) The Functional Tests are executed in conjunction with the stability test. Upon finalising these tests and after
successful retrieval of all test data the power is disconnected by removing the main power batteries and/or disconnecting
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4.

5.

6.

7.1

i)

the power cable. The instrument is to be left in that state for at least 24 hours. Then the power shall be connected again
and clock, program settings and recorded data are checked for availability and correctness.

Instruments with entirely built-in factory replaceable batteries cannot be tested in this way. In such case, the
Manufacturer shall provide a technical description of the method applied to avoid loss of clock, program and collected data.

Test Execution: Two test programmes are to be executed:

All Units Test Programme

Single Unit Test Programme

Prior to execution of the tests, a detailed test script has to be drafted and agreed upon. The test script shall define:

Test sequence.

The test conditions and requirements for each test.
Place of the test.

Person(s) responsible for conducting the tests.
Reporting requirements.

Handling failures and problems.

4.1 All Units Test Programme: The All Units Test Programme aims to identify the malfunctioning instruments and those not compliant
with the bid specifications. The Functional Tests, the Clock Accuracy Test and the Zero Stability Test must be executed on each
instrument. The design of the tests shall be selective and practical and enable execution with simple means, preferably at the Client's

premises.

4.2 Single Unit Test Programme

)

i

A full system shall be tested, that is: pressure sensor, electronics, cable, power supply, DRS, software and
manuals. The Single Unit Test Programme is a combination of the Functional Tests, the Accuracy Tests and the Overall
Test. The Client shall randomly select an instrument for testing from the instruments delivered. The Single Unit Test
Programme can only be started after verification that all documents related to the order/delivery, including manuals,
calibration data, QA data efc., are delivered to the Client. Any other unit, for which doubts arise on its compliance with the
bid specifications, shall also be tested on the client's request.

Failing to pass the Single Unit Test Programme results in rejection of the entire delivery until the defective units have been
repaired to meet the technical specifications, and such to the satisfaction of the Client.

Evaluation of test results: The test results have to be evaluated and results and conclusion shall be reported. Instruments that do not meet
the bid specifications, shall be replaced by properly functioning and satisfactorily tested instruments.

Post acceptance performance monitoring

)

i)

After installation and field deployment the instrument performance shall be continuously monitored by taking
manual observations, initially at a relatively high rate, e.g. every 3 hours, gradually migrating towards the normal monitoring
interval. The level comparisons are required for reference and validation purposes. Manual observations and automatic
readings shall be taken at short intervals after each other, in practice the time difference shall be kept to less than 15
minutes. The primary criterion though, is that the manual reading shall be taken before the water level changes more than
1 mm.

Other checks are on functioning of the internal clock, data recording and retrieval, battery discharge, siltation of the
sensor, moisture ingress and any development of corrosion.

The tape used for taking the reference readings shall be of high accuracy, considerably better than the accuracy of
the DWLR, only then the performance of the high accuracy instruments can be monitored. However, an accuracy of 1 mm
over the full measuring range is enough. Only best quality tapes, €.g. the electric types, come close to this requirement.
The tapes shall be checked for accuracy against a precise reference, e.g. over 10 or 20 m on a single stretch. Verification
by a standard ruler will not reveal to overall accuracy of a tape. The 'tape verification reference' could be prepared using
high accuracy geodetic equipment. A long, straight corridor, or a quiet stretch of road, could accommodate the length
reference marks, the accuracy should be 1 mm relative to the reference point (0.000 m).

Instrument History File: For each instrument, an individual History File shall be opened and maintained (The Instrument history file shall
be suppliers’ scope.). In the History File the full instrument history and all ~ documents generated shall be stored. This also
includes any changes, adaptations, repairs etc. made to the instruments. The products and results of the execution of the
Acceptance Protocol shall be included in the Instrument History File. Some document types and entries are listed below:

Instrument identification: The instrument identification uniquely defines the instrument particulars.

Make, vendor, service provider, date of manufacturing, date of delivery
Instrument make, model and serial number
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Instrument configuration

Measuring range

Cable type, length

Manual version

Instrument status: e.g. working, under calibration, under repair

7.2 Functional, Accuracy and Over-all tests: For each of the three test categories, a separate and unambiguous record shall be
maintained. The test conditions and results shall be duly recorded. Obviously any failures or irregularities shall be annotated
accurately and comprehensively, as well as the actions taken and their results. At least the following data shall be recorded:

Administrative data: what, when, where, who, which instrument and configuration
List of tests

Specifications for each test

Results of each test

Failures, actions, conclusions

8.0 Acceptance Certificates:

On successful completion of acceptability test, receipt of deliverables etc., and after the purchaser is satisfied with the
working of the DWLR system, the acceptance certificate signed by the supplier and the representative of the purchaser
will be issued. The date on which such certificate is signed shall be deemed to be the date of successful commissioning
of the systems
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SECTION-VI

BILL OF QUANTITIES AND SUMMARY OF PACKAGES

BILL OF QUANTITIES

FINANCIAL TENDER FORMAT PACKAGE-2 HAS BEEN UPLOADED IN THE BOQ SECTION
IN THE E-TENDERING SYSTEM WHICH IS AN INTEGRAL PART OF THIS TENDER
DOCUMENT.

SUMMARY OF PACKAGE IN RESPECT OF TENDER FOR CONSTRUCTION OF

PIEZOMETERS WELLS and SUPPLY AND INSTALLATION OF DWLR AND TELEMETERY

BOQ Number Items Number of Number of
PACNKC;L\GE PSE%EE State wels With DWI;I:IQithout
Quality | Quality
Probe | Probe
GJPZBOQ1 | SR (65 m) 41
Gujarat* | GIPZBOQ2 | SR (200 m) 38 - |-
(PIE';‘(\)'TWTE’;ER) GJPZBOQ3 | SR (300 m) 38
2 Maharashtra i paget [SRU10m) %
MHPZBOQ2 | HR (60 m) 796 - -
PART B ALL
(DWLR) STATEs | W-RB0Q ?;/I\:aLnStraynd : 12 | 999
TOTAL 1011 12 999

Note:- In the State of Gujarat, a total of 117 Piezometers are proposed to be constructed at 41 locations. At 38
out of the 41 locations, 3 Piezometers each (i.e 38x3= 114 Piezometers) will be constructed. It is proposed to
first construct the deepest Piezometer of 300m depth at these 38 sites. After electrical logging of the deepest
Piezometers drilled, the exact depth of the Piezometer to be constructed in the Unconfined aquifer and the
first Confined aquifer will be decided. At the remaining 3 locations, piezometers will be constructed only in

the unconfined aquifer.

NOTE common for BOQ

1. While quoting the rates unit cost should be given for all the items. The items of work in BOQ deemed to be
cover all kind of works/ items involved in construction of a well as mention in section V, Scope of Work and
Technical specification, even though if any specific item is not mentioned in the BOQ. Hence no payment will

made for works/ items not mentioned in the BOQ separately.

2. The quantities envisaged in the BOQs are tentative and may vary from site to site the payments will be made on

actual basis.

3. No payment will be made for shifting of rig unit and goods required for construction of wells.

4. Unit rates and prices shall be quoted by the bidder in Indian rupee. Amounts must be quoted in full rupees by
ignoring fifty paisa and considering more than fifty paisa as rupee one. Bidders have to quote for all items of
works of the BOQ. The item for which no rate or price has been entered in, will not be paid for by the Employer

when executed and shall be deemed covered by the other rates and prices in the Bill of Quantities.
5. Any modification of GST by the Government the difference will be paid/ recovered to/from the contractor.
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6. The contractors are advised to fill the BOQ in financial bid carefully as the system is digital and it is on line. The
rate without GST should be entered against the item in BOQ. The GST at 18% is taken during publishing of this
tender document. The payment of GST as applicable will be paid to the contractor on proof of such payment
made to the Government.

7. Successful bidder is to comply with the Public Procurement (Preference of Make in India), Order 2017 dated
15.06.2017 as amended upto date, while executing the contract.
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BOQ for GUJARAT

In the State of Gujarat, a total of 117 Piezometers are proposed to be constructed at 41 locations. At 38 out of
the 41 locations, 3 Piezometers each (i.e 38x3= 114 Piezometers) will be constructed. It is proposed to first
construct the deepest Piezometer of 300m depth at these 38 sites. After electrical logging of the deepest
Piezometers drilled, the exact depth of the Piezometer to be constructed in the Unconfined aquifer and the
first Confined aquifer will be decided. At the remaining 3 locations, piezometers will be constructed only in
the unconfined aquifer.

GJ PZBOQ1
BOQ Template for Piezo Meter construction of Gujarat (Soft Rock Unconfined)
Soft Rock Wells Type |
State(s) Gujarat (AAP 2022-23)
Number of Pz wells 41 numbe
r
Average depth of well construction 20 to | meter
92m
Diameter of housing pipe 0 mm
Length of housing pipe (should be left blank if the diameter of housing and meter
intake pipe is same)
Diameter of intake pipe 150 mm
Tentative Length of intake pipe (blank) 1847 Total
meter
Tentative Length of intake pipe (screen) 792 Total
meter
Type of screen LCG
Slot opening 1 mm
Average Development of exploratory well by air compressor Job
Collection of water samples per site 4 numbe
r
Number of samples per well to be tested for Basic Paramers 1
Number of samples per well to be tested for Heavy metals 1
Electrical logging 0 numbe

S. No. | Item of work Unit | Rate/ Pz Total
unit gty | Qty | Amt. PZ
(Exclud (Excludi
ing ng GST)
GST)
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Drilling of pilot hole for PZ using
bentonite fluid not larger than
216 mm (8 '2”) by rock roller/
drag bit including formation
sample collection at every 3m
and change in formation
preparation and submission of
litholog along with  video
recording.

met
er

Electrical logging using 406 mm
and 1626 mm (16" and 64") SP
resistivity probe , Natural
gamma logging to traget depth
of maximum 300 m , submission
of report including zone wise
water quality ,logging graph,
interpretation of graph
composite log along with video
recording.

Job

Drilling of Hole for PZ by rock
roller/ drag bit of size given
below to accommodate  well
assembly of recommended size
and gravel envelop of minimum
100 mm thickness,including
formation sample collection at
every 3m and change in
formation , preparation and
submission of litholog along with
video recording.

3.1

Using 381 mm ( 15”) RR Bit for
150 mm (6”) assembly pipe

met
er

2844

Supply and installation of ERW
casing pipe conforming to Table
3 of latest version of IS: 4270-
2001

41

150 mm (6”) Nominal Bore,
thickness 5.4mm

met
er

1868

Supply and installation of LCG
V- wire screen conforming to
latest version of IS: 8110-2000
of dimensions given below

5.1

150 mm (6”) Nominal Size
thicnkness 7mm  with  slot
opening size given below

51.2

Slot opening 1.0 mm

met
er

792

Supply and shrouding of pea
gravel conforming to latest
version of I1S: 4097-1967

6.2

Particle size range 2.00 mm to
3.35 mm for 1.0 mm  slot
opening

met
er

2639
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Supply and filling up borehole/
annular space between casing
pipe and bore hole wall with
clay balls

job

Development by Air Compressor
of adequate capacity for
minimum 5 hours and by other
means till discharge water is
clear and free of sand and PYT
test (100 min) including
collection of 4 water samples
(two each for Basic and Heavy
metals) from PZ adopting
standard procedure in 1 litre
HDPE bottle.

job

41

chemical analysis of water
samples for 15 parameters pH,
EC, TH, Ca, Mg, Na, K, CO3,
HCO3, SO4, NO3, Cl, F, PO4 &
Si in NABL accredited labs and
submission of report from NABL
lab

job

41

10

Chemical analysis of water
samples for Heavy metals (As &
U) in NABL accredited labs and
submission of report from NABL
lab

job

41

11

Construction of cement concrete
platform of dimension 0.70 X
0.70 X 0.60 m (0.30 m above
ground level) using concrete mix
of 1:2:4 around the housing
pipe welded with minimum 6
Nos of anchoring plate as per
drawing

job

41

12

Supply and fitting of well cap as
per drawing with Allen Keys.
MS Plate size 5 mm embossed
& welded with permanent
marking of “ CGWB PZ” for
Piezometer wells should carved
with welding on outer surface of
casing pipe 0.5mtrs

job

41

13

Supply and installation of
protection box made of 3.13 mm
Gl sheet of size: 650 mm X 550
mm X 530mm along with Brass
lock (7 lever hardened) and
three keys for each lock.

job

E

14

Supply and installation of
Display board

job

41

168




15

Preparation and submission of | job 41
basic data report per PZ in
triplicate  along with logging
graphs, data sheets, analysis
sheet,logging graphs ,Well
Diagram, chemical analysis
report from NABL lab, site
location map and
approachability with land marks,
photographs/ videos of activities
of drilling, assembly lowering,
gravel measurement and gravel
packing, well development using
compressor and well water
discharge, PYT, water sample
collection, well discharge with
discharge measurement/orifice
with manometer head, well site
with display board well cap,
protection box activity for each
PZ, etc.The soft copy as well as
hard copy should be submitted.
Summary of wells details in xls
format including details of dia
and depth, housing pipe,
assembly pipe, screen pipe,
static water level, TDS, aquifer
parameter, safe discharge,
grvael packing depth and
thickness etc. should be also
submitted.

Grand Total

GST @ 18%

Grand Total inclusive of Taxes

Say (rounded to 1000)

Average rate per well excluding
GST

Average rate per well including
GST

1. Total Pilot hole depth in a well shall not exceed total assembly depth plus 5m and payment shall
be made assembly depth plus 5m.
2. Any abandoning of well with out assembly citing formation problem, no payment shall be made.

3. No payment shall be made if any well is abandoned due to fault of contractor or due to
machinery, bore hole fishing, etc citing formation problem except under extraordinary situations like
interference/ objection by the Local Government Bodies or public agitation against drilling leading to
law and order problems, etc.

4. The payment of pipes shall be made based on actual consumptions of pipes.

5. Water samples shall be collected as per the standard procedures at the closure of well
development as per the standard procedures. Out of four water samples collected from PZ One
Sample for Basic Analysis and One sample for heavy metals analysis to be submitted to CGWB.
Sample should be air bubble free and air tight.(In the event of CGWB not being satisfied with the
analytical results, then the sample will be reanalized by PMC free of cost by a different NABL
accreted laboratory) and the samples for heavy/ trace metals should be acidified with ultrapure
HNO3 (1:1 HNO3).
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6. All the collected water samples shall be submitted to CGWB and water samples should be
properly sealed and labelled with the relevant details like location (including Lat and Long), well
number and type, date and time of sampling, stage of pumping test/ well development, details of
acidification, water temperature at the time of sample collection, etc.

7. Well development will be treated as completed only when water is clear and free of suspended
particles during pumping. Well will be treated as completed only after construction of well as per
the recommended well assembly and after conducting the well development and all other items
mentioned in the BOQ including logging, submission of BDRs duly validated by CGWB . Payment
for the well shall be made only when the well is constructed as per the BOQ specification.

8. Litholog collected (minimum 250 g) as per BOQ should be properly packed in good quality
packing cover and should be tagged with details of sample No, site name, well type, depth range of
litholog, etc and should be submitted to CGWB Regional office along with drill time log and logging
details including logging graph.

9. The pipes shall be supplied by the bidder as per technical specifications.

10. Need Based quantity shall be decided as per requirement at site by PMC under intimation to
CGWB officials.

11. Payment for Gravel packing shall be in terms of meterage height measured from the bottom of
Reamed depth. Also gravel in terms of volume consumed should be cross checked with theoritical
volume of gravel packing to ensure there is no bridging during gravel packing. The actual volume
of gravel used and theorical annular volume gravel should be provided for each wells.

12. If additional quantity of any item is needed as per technical requirement at site, the same shall
be decided by CGWB, WCR in concurrence with the PMC, CGWB, CHQ.

13. CGWB CHQ / CGWB, WCR will not be responsible for any site related issues like rig /
manpower, transportation, local disputes etc. at any point of time.

GJ PZ BOQ 2

BOQ Template for Piezo Meter construction of Gujarat (Soft Rock Confined I)

Soft Rock Wells Type 1
State(s) Gujarat (AAP 2022-23)
Number of Pz wells 38 number
Average depth of well construction 180 meter
Diameter of housing pipe 0 mm
Length of housing pipe (should be left blank if the diameter of housing and intake pipe is same) meter
Diameter of intake pipe 150 mm
Average Length of intake pipe (blank) 162 meter
Average Length of intake pipe (screen) 18 meter
Type of screen LCG
Slot opening 1 mm
Average Development of exploratory well by air compressor Job
Collection of water samples per site 4 number
Number of samples per well to be tested for Basic Paramers 1
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Number of samples per well to be tested for Heavy metals

Electrical logging

number

S. No.

Item of work

Unit

Rate/
unit qty
(Exclud
ing
GST)

PZ
Qty

Total Amt.
PZ
(Excluding
GST)

Drilling of pilot hole for PZ using bentonite
fluid not larger than 216 mm (8 %) by rock
roller/ drag bit including formation sample
collection at every 3m and change in formation ,
preparation and submission of litholog along
with video recording.

mete

Electrical logging using 406 mm and 1626 mm
(16" and 64") SP resistivity probe , Natural
gamma logging to traget depth of maximum 300
m , submission of report including zone wise
water quality ,logging graph, interpretation of
graph composite log along with video recording.

Job

Drilling of Hole for PZ by rock roller/ drag bit
of size given below to accommodate well
assembly of recommended size and gravel
envelop of minimum 100 mm thickness,including
sample collection and preparation of litholog
along with video recording.

3.1

Using 381 mm ( 15”) RR Bit for 150 mm (6”)
assembly pipe

mete

7030

Supply and installation of ERW casing pipe
conforming to Table 3 of latest version of IS:
4270-2001

4.1

150 mm (6”) Nominal Bore, thickness 5.4mm

mete

6175

Supply and installation of LCG V- wire screen
conforming to latest version of IS: 8110-2000 of
dimensions given below

5.1

150 mm (6”) Nominal Size thicnkness 7mm with
slot opening size given below

Slot opening 1.0 mm

mete

684

Supply and shrouding of pea gravel conforming
to latest version of IS: 4097-1967

6.2

Particle size range 2.00 mm to 3.35 mm for 1.0
mm slot opening

mete

3420

Supply and filling up borehole/ annular space
between casing pipe and bore hole wall with
clay balls

job

38
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Development by Air Compressor of adequate
capacity for minimum 5 hours and by other
means till discharge water is clear and free of
sand and PYT test (100 min) including collection
of 4 water samples (two each for Basic and
Heavy metals) from PZ adopting standard
procedure in 1 litre HDPE bottle.

job

38

Chemical analysis of water samples for 15
parameters pH, EC, TH, Ca, Mg, Na, K, CO3,
HCO3, SO4, NO3, Cl, F, PO4 & Si in NABL
accredited labs and submission of report from
NABL lab

job

38

10

Chemical analysis of water samples for Heavy
metals (As & U) in NABL accredited labs and
submission of report from NABL lab

job

38

11

Construction of cement concrete platform of
dimension 0.70 X 0.70 X 0.60 m (0.30 m above
ground level) using concrete mix of 1:2:4
around the housing pipe welded with minimum
6 Nos of anchoring plate as per drawing

job

38

12

Supply and fitting of well cap as per drawing
with Allen Keys. MS Plate size 5 mm embossed
& welded with permanent marking of “ CGWB
PZ” for Piezometer wells should carved with
welding on outer surface of casing pipe 0.5mtrs

job

38

13

Supply and installation of protection box made
of 3.13 mm GI sheet of size: 650 mm X 550 mm
X 530mm along with Brass lock (7 lever
hardened) and three keys for each lock.

job

38

14

Supply and installation of Display board

job

38

15

Preparation and submission of basic data report
per PZ in triplicate along with logging graphs,
data sheets, analysis sheet,logging graphs ,Well
Diagram, chemical analysis report from NABL
lab, site location map and approachability with
land marks, photographs/ videos of activities of
drilling, assembly lowering, gravel
measurement and gravel packing, well
development using compressor and well water
discharge, PYT, water sample collection, well
discharge with discharge measurement/orifice
with manometer head, well site with display
board well cap, protection box activity for each
PZ, etc.The soft copy as well as hard copy should
be submitted. Summary of wells details in xIs
format including details of dia and depth,
housing pipe, assembly pipe, screen pipe, static
water level, TDS, aquifer parameter, safe
discharge, grvael packing depth and thickness
etc. should be also submitted.

job

38

Grand Total
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GST @ 18%

Grand Total inclusive of Taxes

Say (rounded to 1000)

Average rate per well excluding GST

Average rate per well including GST

1. Total Pilot hole depth in a well shall not exceed total assembly depth plus 5m and payment shall be made assembly depth plus Sm.

2. Any abandoning of well with out assembly citing formation problem, no payment shall be made.

3. No payment shall be made if any well is abandoned due to fault of contractor or due to machinery, bore hole fishing, etc citing
formation problem except under extraordinary situations like interference/ objection by the Local Government Bodies or public
agitation against drilling leading to law and order problems, etc.

4. The payment of pipes shall be made based on actual consumptions of pipes.

5. Water samples shall be collected as per the standard procedures at the closure of well development as per the standard procedures.
Out of four water samples collected from PZ One Sample for Basic Analysis and One sample for heavy metals analysis to be
submitted to CGWB. Sample should be air bubble free and air tight.(In the event of CGWB not being satisfied with the analytical
results, then the sample will be reanalized by PMC free of cost by a different NABL accreted laboratory) and the samples for heavy/
trace metals should be acidified with ultrapure HNO3 (1:1 HNO3).

6. All the collected water samples shall be submitted to CGWB and water samples should be properly sealed and labelled with the
relevant details like location (including Lat and Long), well number and type, date and time of sampling, stage of pumping test/ well
development, details of acidification, water temperature at the time of sample collection, etc.

7. Well development will be treated as completed only when water is clear and free of suspended particles during pumping. Well will
be treated as completed only after construction of well as per the recommended well assembly and after conducting the well
development and all other items mentioned in the BOQ including logging, submission of BDRs duly validated by CGWB . Payment
for the well shall be made only when the well is constructed as per the BOQ specification.

8. Litholog collected (minimum 250 g) as per BOQ should be properly packed in good quality packing cover and should be tagged
with details of sample No, site name, well type, depth range of litholog, etc and should be submitted to CGWB Regional office along
with drill time log and logging details including logging graph.

9. The pipes shall be supplied by the bidder as per technical specifications.

10. Need Based quantity shall be decided as per requirement at site by PMC under intimation to CGWB officials.

11. Payment for Gravel packing shall be in terms of meterage height measured from the bottom of Reamed depth. Also gravel in
terms of volume consumed should be cross checked with theoritical volume of gravel packing to ensure there is no bridging during
gravel packing. The actual volume of gravel used and theorical annular volume gravel should be provided for each wells.

12. If additional quantity of any item is needed as per technical requirement at site, the same shall be decided by CGWB, WCR in
concurrence with the PMC, CGWB, CHQ.

13. CGWB CHQ / CGWB, WCR will not be responsible for any site related issues like rig / manpower, transportation, local disputes
etc. at any point of time.

GJ PZBOQ3

| BOQ Template for Piezo Meter construction of Gujarat (Soft Rock Confined II) | | |
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Soft Rock Wells

Type I

State(s) Gujarat (AAP 2022-23)

Number of Pz wells

38

number

Depth of pilot hole

300

meter

Average depth of well construction

280

meter

Diameter of housing pipe

Length of housing pipe (should be left blank if the diameter of housing and intake pipe is same)

Diameter of intake pipe

150

Average Length of intake pipe (blank)

262

Average Length of intake pipe (screen)

18

Type of screen

LCG

Slot opening

Average Development of exploratory well by air compressor

Job

Collection of water samples per site

number

Number of samples per well to be tested for Basic Paramers

Number of samples per well to be tested for Heavy metals

Electrical logging

38

number

Item of work Unit | Rate/ PZ Qty | Total Amt.
unit qty PZ
(Exclud (Excluding
ing GST)
GST)

Drilling of pilot hole for PZ using bentonite fluid | meter 11590
not larger than 216 mm (8 %42”) by rock roller/ drag
bit including formation sample collection at every
3m and change in formation , preparation and

submission of litholog along with video recording.

Electrical logging using 406 mm and 1626 mm Job 38
(16" and 64") SP resistivity probe , Natural
gamma logging to traget depth of maximum 300
m , submission of report including zone wise
water quality ,logging graph, interpretation of
graph composite log along with video recording.

Enlargement of Hole for PZ by rock roller/ drag
bit of size given below to accommodate well
assembly of recommended size and gravel
envelop of minimum 100 mm thickness,including
sample collection and preparation of litholog
along with video recording.

3.1

Using 381 mm ( 15”) RR Bit for 150 mm (6”) meter 10830
assembly pipe

Supply and installation of ERW casing pipe
conforming to Table 3 of latest version of IS:
4270-2001

4.1

150 mm (6”’) Nominal Bore, thickness 5.4mm meter 9975
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Supply and installation of LCG V- wire screen
conforming to latest version of IS: 8110-2000 of
dimensions given below

5.1

150 mm (6’) Nominal Size thicnkness 7mm with
slot opening size given below

5.1.2.

Slot opening 1.0 mm

meter

684

Supply and shrouding of pea gravel conforming to
latest version of IS: 4097-1967

6.2

Particle size range 2.00 mm to 3.35 mm for 1.0
mm slot opening

meter

3420

Supply and filling up borehole/ annular space
between casing pipe and bore hole wall with clay
balls

job

38

Development by Air Compressor of adequate
capacity for minimum 5 hours and by other
means till discharge water is clear and free of sand
and PYT test (100 min) including collection of 4
water samples (two each for Basic and Heavy
metals) from PZ adopting standard procedure in 1
litre HDPE bottle.

job

38

Chemical analysis of water samples for 15
parameters pH, EC, TH, Ca, Mg, Na, K, CO3,
HCO3, SO4, NO3, CI, F, PO4 & Si in NABL
accredited labs and submission of report from
NABL lab

job

38

10

Chemical analysis of water samples for Heavy
metals (As & U) in NABL accredited labs and
submission of report from NABL lab

job

38

11

Construction of cement concrete platform of
dimension 0.70 X 0.70 X 0.60 m (0.30 m above
ground level) using concrete mix of 1:2:4 around
the housing pipe welded with minimum 6 Nos of
anchoring plate as per drawing

job

38

12

Supply and fitting of well cap as per drawing with
Allen Keys. MS Plate size S mm embossed &
welded with permanent marking of “ CGWB PZ”
for Piezometer wells should carved with welding
on outer surface of casing pipe 0.5mtrs

job

38

13

Supply and installation of protection box made of
3.13 mm GI sheet of size: 650 mm X 550 mm X
530mm along with Brass lock (7 lever hardened)
and three keys for each lock.

job

38

14

Supply and installation of Display board

job

38

175




15

Preparation and submission of basic data report job 38
per PZ in triplicate along with logging graphs,
data sheets, analysis sheet,logging graphs ,Well
Diagram, chemical analysis report from NABL
lab, site location map and approachability with
land marks, photographs/ videos of activities of
drilling, assembly lowering, gravel measurement
and gravel packing, well development using
compressor and well water discharge, PYT, water
sample collection, well discharge with discharge
measurement/orifice with manometer head, well
site with display board well cap, protection box
activity for each PZ, etc.The soft copy as well as
hard copy should be submitted. Summary of wells
details in xIs format including details of dia and
depth, housing pipe, assembly pipe, screen pipe,
static water level, TDS, aquifer parameter, safe
discharge, grvael packing depth and thickness etc.
should be also submitted.

Grand Total

GST @ 18%

Grand Total inclusive of Taxes

Say (rounded to 1000)

Average rate per well excluding GST

Average rate per well including GST

1. The Pilot hole drilling should be carried out to target depth of 300m plus Sm and shall be crossed checked with logging depth from logging
graph and in case of variation payment to pilot hole drilling shall be limited to logging depth.

2. Total Reaming depth in a well shall not exceed total assembly depth plus Sm and payment shall be made as actual reaming depth or
assembly depth plus 5m which ever is less.

3. Any abandoning of well with out assembly citing formation problem, no payment shall be made

4. No payment shall be made if any well is abandoned due to fault of contractor or due to machinery, bore hole fishing, etc citing formation
problem except under extraordinary situations like interference/ objection by the Local Government Bodies or public agitation against drilling
leading to law and order problems, etc.

5. The payment of pipes shall be made based on actual consumptions of pipes. | | | |

6. Water samples shall be collected as per the standard procedures at the closure of well development as per the standard procedures. Out of
four water samples collected from PZ One Sample for Basic Analysis and One sample for heavy metals analysis to be submitted to CGWB.
Sample should be air bubble free and air tight.(In the event of CGWB not being satisfied with the analytical results, then the sample will be
reanalized by PMC free of cost by a different NABL accreted laboratory) and the samples for heavy/ trace metals should be acidified with
ultrapure HNO3 (1:1 HNO3).

7. All the collected water samples shall be submitted to CGWB and water samples should be properly sealed and labelled with the relevant
details like location (including Lat and Long), well number and type, date and time of sampling, stage of pumping test/ well development,
details of acidification, water temperature at the time of sample collection, etc.

8. Well development will be treated as completed only when water is clear and free of suspended particles during pumping. Well will be
treated as completed only after construction of well as per the recommended well assembly and after conducting the well development and all
other items mentioned in the BOQ including logging, submission of BDRs duly validated by CGWB . Payment for the well shall be made
only when the well is constructed as per the BOQ specification.
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9. Litholog collected (minimum 250 g) as per BOQ should be properly packed in good quality packing cover and should be tagged with
details of sample No, site name, well type, depth range of litholog, etc and should be submitted to CGWB Regional office along with drill
time log and logging details including logging graph.

10. The pipes shall be supplied by the bidder as per technical specifications.

11. Need Based quantity shall be decided as per requirement at site by PMC under intimation to CGWB officials.

12. Payment for Gravel packing shall be in terms of meterage height measured from the bottom of Reamed depth. Also gravel in terms of
volume consumed should be cross checked with theoritical volume of gravel packing to ensure there is no bridging during gravel packing.
The actual volume of gravel used and theorical annular volume gravel should be provided for each wells

13. If additional quantity of any item is needed as per technical requirement at site, the same shall be decided by CGWB, WCR in concurrence
with the PMC, CGWB, CHQ.

14. CGWB CHQ / CGWB, WCR will not be responsible for any site related issues like rig / manpower, transportation, local disputes etc. at
any point of time.

BOQ for MAHARASHTRA State

MH PZ BOQ 1

BOQ for Piezometer well (Soft Rock 100m)
State : Maharastra
Number of Piezometer wells 98 number
Depth of Piezometer hole 100 meter
Average depth of well construction 90 meter
Diameter of assembly pipe 100 mm
Average Length of intake pipe (blank) 72 meter
Average Length of intake pipe (screen) 18 meter
Type of screen LCG
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Slot opening 1.5 mm
Average Development of well by air compressor 15 hours
Pumping test (PYT) 0
Number of steps 3 number
Duration of steps 100 minutes
Collection of water samples per site 4 number
Tenative No of wells where cement sealing required 30 Nos
Average depth of location of top-most cement sea (with reference | 30 meter
to ground level)
Tentative Number of Piezometer wells where clay 30 Nos
packing required
Tentative No of well gravel packing to be carried out upto top 68 Nos
ground level
Average depth of Gravel packing from bottom in wells with 70 meter
cement sealing
Number of samples per well to be tested for Basic Paramers 1 number
Number of samples per well to be tested for Heavy metals 1 number
S. No. | Item of work Unit *Rate/ Qty Total
unit qty Amt.
(Excludi (Excludin
ng GST) g GST)
1 Drilling of Hole for Piezometer by suitable type of bit | meter 10290
in soft rock formation using minimum 311.15mm RR
bit below to accommodate well assembly of
recommended size ni.e 100mm NB dia and gravel
envelop of minimum 100 mm thickness,including
sample collection for every 3m interval and
preparation of litholog
2 Electrical logging using 406 mm and 1626 mm (16" Job 98
and 64") SP resistivity probe , Natural gamma logging
to target depth of minimum 100m , submission of
report including zone wise water quality and
preparation of composite log along with video
recordings
3 Supply and installation of 100mm(Nominal bore) meter 7105
ERW casing pipe conforming to latest version of IS:
4270-2001 and with thickness 5.4mm
4 supply and installation of LCG V-wire screen meter 1764
conforming to latest verision of IS: 8110 -2000 OF
100 mm (4”’) Nominal Size, thickness 5.4mm with slot
opening size 1.5 mm
5 Supply and shrouding of pea gravel confirming to meter 8900
latest version of IS: 4097-1967 with Particle size
range 3.35 mm to 4.75 mm for 1.5 mm slot opening
6 Cement sealing using 53 grade cement of 5m thickness | job 30

including 1m thick fine sand/ clay between cement
seal and Gravel pack.
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Supply and filling up borehole/ annular space between
casing pipe and bore hole wall with local clay, if
required

job

30

Development by Air Compressor of adequate capacity
for minimum 15 hours, over pumping and by other
means till discharge water is clear and free of sand
including collection of two water samples from OW
adopting standard procedure in 1 litre HDPE bottle,
along with video recordings of compressor hour meter,
discharge etc.

job

98

chemical analysis of water samples for 15 parameters
pH, EC, TH, TDS, Ca, Mg, Na, K, CO3, HCO3, SO4,
NO3, CI, F & Fe in NABL accredited labs and
submission of reports

job

98

10

chemical analysis of water samples for Heavy metals
As, Pb, Ni, Mn, Zn, Cu, Cr, Se, U in NABL accredited
labs and submission of reports

job

98

11

Construction of cement concrete platform of
dimension 0.70 X 0.70 X 0.60 m (0.30 m above
ground level) using concrete mix of 1:2:4 around the
housing pipe welded withminimum 6 Nos of
anchoring plate as per drawing

job

98

12

Supply and fitting of well cap as per drawing with
Allen Keys. MS Plate size 5 mm embossed & welded
with permanent marking of “ CGWB pz" should
carved with welding on outer surface of casing pipe
0.5mtrs

job

98

13

Supply and installation of Display board and minimum
3mm thickness coated wire mesh fencing with 1"
opening provided with gate around the well as per
CGWB drawing

job

98

14

Supply and installation of Display board and minimum
3mm thickness coated wire fencing with 1" opening
provided with gate around the well as per CGWB
drawing

job

98

15

Preparation and submission of basic data report per
site in triplicate along with logging graphs, data
sheets, analysis sheet,logging graphs ,chemical
analysis report from NABL lab, site location map and
approachability with land marks, photographs and
videos of activities of drilling, assembly lowering,
gravel measurement and gravel packing, well
development using compressor and well water
discharge,pump lowering, pumping tests, water
sample collection, well discharge with discharge
measurement/orifice with manometer head, well site
with display board well cap, protection box activity
for each site, etc. The soft copy should be
submitted.Summary of wells details in xIs format (as
per proforma given by CGWB) including details of dia
and depth housing pipe, assembly pipe, screen pipe,

job

98
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static water level, TDS, aquifer parameters, safe
discharge,gravel packing depth and thickness, Litholog
etc should be also submitted.

Grand Total

GST @ 18%

Grand Total inclusive of Taxes

Average rate per well excluding GST

Average rate per well including GST

Note

1. The hole drilling should be carried out to target depth of 100m plus 5m or to the depth of bed rock
whichever is early and shall be crossed checked with logging depth from logging graph and in case of
variation payment to drilling shall be limited to logging depth.

2. No payment shall be made if well is abandoned without lowering assembly upto the recommended depth
citing formation problem.

3. No payment shall be made if any well is abandoned due to fault of contractor or due to machinery, bore
hole fishing, etc citing formation problem except under extraordinary situations like interference/ objection
by the Local Government Bodies or public agitation against drilling leading to law and order problems, etc.

4. Logging should be carried out to target depth of minimum 100m in all Piezometers and in case of
encountering of bed rock before target depth, of 100m, logging to be carried out to maximum pilot hole
drilled i.e upto level of bed rock. If logging is not carried out to target depth, payment shall be restricted on
proportionate logging depth

5. Payment for Gravel packing shall be in terms of meterage height measured from the bottom of logged
depth. Also gravel in terms of volume consumed should be cross checked with theoritical volume of gravel
packing to ensure there is no bridging during gravel packing. The actual volume of gravel used and theorical
annular volume gravel should be provided for each wells

*6. Water samples shall be collected as per the standard procedures at the closure of well development (in
Pz) and during PYT test as per the standard procedures. Water samples will be collected in 4 nos pre-treated
HDPE containers (2 no. of 1 litre capacity container for Basic parameters, 2nos. of 250ml/500ml capacity
containers for heavy metals). The samples for arsenic parameter should be acidified with ultrapure HCI (1:1
HCI) and the samples for other heavy/ trace metals should be acidified with ultrapure HNO3 (1:1 HNO3).
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*7 All the collected water samples shall be submitted to CGWB and water samples should be properly
sealed and labelled with the relevant details like location (including Lat and Long), well number and type,
date and time of sampling, stage of pumping test/ well development, details of acidification, water
temperature at the time of sample collection, etc.

*8 The water samples collected during pumping test shall be analysed for basic parameters and heavy
metals as per BOQ by the contractor through NABL Lab and one more set of these water samples shall be
submitted to CGWB for validation along with original report of NABL Lab.

9.Immediately afer lowering of assembly, gravel packing should be carried out immediately and and within
two days of lowering of assembly and gravel packing, using compressor, well should be developed ,
followed by other means of well development. Well development will be treated as completed only when
water is clear and free of suspended particles . Well will be treated as completed only after construction of
well as per the recommended well assembly and after conducting the well development, pumping test and all
other items mentioned in the BOQ including logging, submission of BDRs duly validated by CGWB .
Payment for the well shall be made only when the well is constructed as per the BOQ specification.

10. Summary of wellwise data i.e site location with latitude, pilot hole depth, pilot hole dia, logging depth as
per graph, assembly dia and depth, gravel packing depth range, cement sealing depth, clay packind depth,
water quality parameter, static water level, Safe discharge, Specific yeild, Transmissivity, etc in xIs as per
proforma given by CGWB should be submitted on completion of all wells

11. Litholog collected (minimum 250 g) as per BOQ should be properly packed in good quality packing
cover and should be tagged with details of sample No, site name, well type, depth range of litholog, etc and
should be submitted to CGWB Regional office along with drill time log and logging details including logging
graph.

12. Minimum No of rig unit required to be deployed for drilling to complete the work within
time of 270 days - 6 Nos

MH PZ BOQ 2

BOQ for Piezometer(Hard Rock 60m)

State(s) : Maharastra

Number of Piezometers wells 796 number

Depth of Piezometer wells 60 m

Average depth of overburden 30 m

Diameter of pipe for casing of overburden 175 mm

Number of wells where screen may be required in 50 number

overburden casing

Length of screen in overburden casing 6 m

No of PYT Pumping test 0 number

No of Slug Test 0 number

Number of samples per well to be tested for 1 number

Basic Paramers

Number of samples per well to be tested for 1 number

Heavy metals

Other Activities

Caliper logging | 796 | number ‘
S. Item of Work Qty Unit Unit Cost | Total Cost
No. (Excluding | (Excluding

GST) GST)
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Drilling of overburden byminimum 306mm
rock roller/ drag/ button bit to accommodate
casing pipe including sample collection ,
preparation and submission of litholog with
video recordings

24676

meter

Supply and installation of ERW casing pipe
conforming to latest version of IS: 4270-
2001 of 175 mm (7’) Nominal Bore,
thickness 5.4mm.

20298

meter

Supply and installation of 175mm Nominal
bore MS slotted pipes with 5.4mm thickness
conforming to sizes as per Table 1 with
slotting arrangement shown in Figure 2 of
latest version of IS: 8110-2000 of dimension
1.5mm sloth width

4776

meter

Supply and shrouding of pea gravel
confirming to latest version of IS: 4097-
1967 with Particle size range 3.35 mm to
4.75 mm for 1.5 mm slot opening

5572

meter

Drilling by DTH method using appropriate
sizes of button bits so as to reach targetted
depth with diameter of hole not less than
165 mm at 100 m depth and final diameter
not less than 152 mm at hole bottom
including measurement of discharge through
V-notch at various stages (depth) of drilling
, collection of water sample for each aquifer
formation/fracture zone encountered
adopting standard procedure ,formation
sample collection at every 3 meter intervals ,
preparation and submission of litholog,
discharge measurement etc with video
recordings discharge and V notch readings,
lithlog samples, pull out of rods after
completion of target depth of drilling

26268

meter

Caliper logging, submission of logging
graph, report along with video recordings

796

job

chemical analysis of water samples for 15
parameters pH, EC, TH, TDS, Ca, Mg, Na,
K, CO3, HCO3, SO4,NO3,Cl], F & Fe in
NABL accredited labs and submission of
report from NABL lab

796

job

chemical analysis of water samples for
Heavy metals As, Pb, Ni, Mn, Zn, Cu, Cr,
Se, U in NABL accredited labs and
submission of reports

796

job

Construction of cement concrete platform of
dimension 0.70 X 0.70 X 0.60 m (0.30 m
above ground level) using concrete mix of
1:2:4 around the housing pipe welded

796

job
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withminimum 6 Nos of anchoring plate as
per drawing

10

Supply and fitting of well cap as per
drawing with Allen Keys. MS Plate size 5
mm embossed & welded with permanent
marking of “ CGWB PZ” should carved
with welding on outer surface of casing pipe
0.5mtrs

796

job

11

Supply and installation of protection box
along with Brass lock (7 lever hardened) and
three keys for each lock as per drawing and
installation of coated v wire fencing with
minimum 3mm thickness, 25mm openings
provided with gate, around the well as per
drawing given by cgwb

796

job

12

Supply and installation of Display board and
minimum 3mm thickness coated wire mesh
fencing with 1" opening provided with
gate around the well as per CGWB
drawing

796

number

13

Preparation and submission of basic data
report per site in triplicate along with, site
location map and approachability with
landmarks, logging graphs, data sheets,
analysis sheet,logging graphs ,chemical
analysis report from NABL lab, photographs
and videos of activities drilling , assembly
lowering, gravel shrouding , pump
lowering, pumping tests, discharge during
pumping test, V- notch discharge at various
depth of drilling, pumping test with well
discharge,discharge measurement with
orifice head, compressor development, water
sample collection, well site with display
board well cap, protection box tec.. The soft
copy should be submitted. Summary of wells
details in xIs format including details of dia
and depth housing pipe, part assembly pipe
if any, screen pipe if any, static water level,
TDS, aquifer parameters, safe
discharge,gravel packing depth and
thickness , litholog, depth of fracture zone
and respective V-notch discharge etc if any
should be also submitted.

796

number

Total

GST @ 18%

Grand Total inclusive of Taxes

Average cost per well excluding GST

Average rate per well including GST

183




Note:

1.In respect of well with overburn thickness less than 30m, drilling using 306mm dia
bit shall be carried out upto 30m Bgl and 175mm NB blank pipe with 6m length
(175mm dia) slotted pipe should be installed upto 30m(bgl). Slotted pipe should be
installed at bottom portion and against the weathed /fracture portion with significant
discharge. The gravel shrouding should be carried out from bottom upto 1m above
the top level of slotted pipes around the Housing pipe. In few places, the overburden
thickness shall be more than 30m and may range upto S0m and in such cases the
drilling using 306mm dia bit should be carried out upto bottom level of overburden
and housing assembly with slotted pipe should be installed upto bottom of
overburden.

2. Combination rig using DTH method and direct rotary method shall be required for
construction of well.

*3. Water samples shall be collected as per the standard procedures at the closure of well
development (in Pz) and during PYT test as per the standard procedures. Water samples
will be collected in 4 nos pre-treated HDPE containers (2 no. of 1 litre capacity container
for Basic parameters i.e one during well development and one during pumping test, 2nos.
of 250ml/500ml capacity containers for heavy metals i.e one during well development and
one during pumping tes). The samples for arsenic parameter should be acidified with
ultrapure HCI (1:1 HCI) and the samples for other heavy/ trace metals should be acidified
with ultrapure HNO3 (1:1 HNO3).

*4. All the collected water samples shall be submitted to CGWB and water samples
should be properly sealed and labelled with the relevant details like location (including Lat
and Long), well number and type, date and time of sampling, depth of fracture zones/ stage
of pumping test, details of acidification, water temperature at the time of sample
collection, etc.

*5. The water samples collected at the last stage of pumping test/PYT or at the time of
drilling deepest fracture zone shall be analyzed for basic parameters and heavy metals by
the contractor through NABL Lab and one more set of these water samples shall be
submitted to CGWB for validation along with original report of NABL Lab.

6. No payment shall be made if any well is abandoned before completion of lowering of
casing pipe upto entire thickness of overburden or well is abandoned before 60m depth.

7. No payment shall be made if any well is abandoned due to fault of contractor or due to
machinery, bore hole fishing, etc citing formation problem except under extraordinary
situations like interference/ objection by the Local Government Bodies or public agitation
against drilling leading to law and order problems, etc.

8. All wells should be constructed to target depth of 60m. The total depth of well shall be
crossed checked with logging depth from logging graph.Payment shall be made as per
actual depth measured during handing over of well.

9. Caliper logging shall be carried out in the presence of CGWB representative

10. Minimum No of rig unit required to be deployed for drilling to complete the work
within time of 270 days -9 Nos

11. After drilling to target depth of 60m, well should be properly developed/flushed using
compressor till clear water comes out and the same is deemed to be included in cost of
drilling. No additional cost shall be paid seperately for development
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EXPLANATORY NOTE FOR BOQ’s (Soft Rock)

PRICE: This is a works contract involving construction of wells as mentioned in the tender. The price is to be paid for

supply and execution of work of various items or for materials

Explanatory notes in respect of each item of BOQ are given below. The BOQ shall be read in conjunction with
explanatory notes of the concerned item along with Tender documents. The price shall be quoted accordingly.

1. Drilling of Pilot Hole in BOQ includes

Vi.

Site preparation and erection of tent with furniture to facilitate CGWB representative to discharge his duties at
each site.

Drilling with 216mm(8 *2") RR/DRAG Bit to the targeted depth of 300m plus5m, using bentonite mud.

Formation Sample collection (minimum 500g) during drilling for every 3m interval depth and also at the instance
of change of formation during drilling (depth of change in formation to be recorded) and properly washed, dried
and packed in polythene bags and labeled with date/ depth/ location

Maintain a drill time log for every 3 m and at depth where there is a change in formation(i.e. within 3m internal of
litho log sample collection)

Preparation and submission of litholog along with drill time log.

Any other activities pertaining to above drilling activity & recording of important information during drilling

2. Reaming of Hole in BOQ : includes

V.
Vi.

Drilling with suitable minimum 381 mm (15”)size RR/DRAG Bit to accommodate 150 mm (NB)casing pipes to the
targeted depth(assembly depth plus 5m),as decided by CGWB site representative. Payment shall be restricted
to actual depth of drilling or assembly depth plus 5m whichever is less.

CGWB site representative will decide the depth of assembly to be lowered.

i. If required, Formation Sample collection (minimum 500g) during drilling for every 3m interval depth and also at

the instance of change of formation during drilling (depth of change in formation to be recorded) and properly
washed, dried and packed in polythene bags and labeled with date/ depth/ location.

Maintain a drill time log for every 3 m and at depth where there is a change in formation (i.e. within 3m internal of
litho log sample collection).

Preparation and submission of litholog along with drill time log.

Any other activities pertaining to above drilling activity & recording of important information during drilling

3. Logging in BOQ: includes

(1)

electrical logging using 406mm and 1626mm (16” & 64”) resistivity probe, SP and natural gamma logging up to
the targeted depth (up to bottom depth of pilot hole) .

(ii) In case the logging could not be completed to desired depth in 8 %2” pilot hole after repeated attempts, logging in

larger dia hole may be allowed by site hydrogeologist and no additional payment will be made for enlargement of
hole for logging purpose and for additional attempts of logging.

(i) Preparation of composite log and submission of report along with data and analysis as Proformagiven in section

VIl

(iv) Report should also include zonewise water Quality. The logging should decipher all the zones having at least

one meter thickness.

(v) Graph sheet, analysis etc. should be provided
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(vi) Any other related activities.

4. Enlargement of Hole in BOQ: includes

Enlargment of hole with suitable minimum 508mm (20”) size RR Bit to accommodate 250 mm (NB) (10”) well
assembly pipes to the targeted depth(assembly depth plus 5m),as decided by CGWB site representative in EW
CGWB site representative will decide the depth of assembly to be lowered.

Any other related activities

5. Supply and Installation of ERW Caing Pipes in BOQ: Includes

Supply of 250mm (NB) (10”)dia with thickness of 7.1mm(for EW) and 150mm(NB) (6”")dia(for OW) with thickness
of 5.4mm ERW casing pipe confirming to latest version of IS: 4270-2001 with pipe ends edges beveled, and the
same should be inspected by Executive Engineer or the CGWB representative and accepted by him.

Lowering and Installation of the casing pipe including welding of pipes in the well

iii. CGWB site representative will decide the assembly size and the depth to be lowered.

Any other related activities requiredfor supply and installation of casing pipe.

6. Supply and Installation of LCG V-wire Screen in BOQ: includes

Supply and installation of 250mm (NB) (10”)with thickness of 10 mm (for EW)and 150mm(NB) (6”)(for OW)with
thickness of 7.0 mm, LCG V-Wire screen with slot opening 1.0mm confirming to latest Version of 1S:8110-200.

The material should be inspected by and approved by Executive Engineer or CGWB representative before
lowering.

The length of slot and position of slot in the well assembly will be decided by CGWB representative.

Any other related activities requiredfor supply and installation of LCG pipe.

7. Supply and Shrouding by Pea Gravel in BOQ includes

V.

Supply and shrouding with pea gravel confirming to latest version of IS: 4097-1967 The Particle size range 2.0
mm to 3.35 mm for 1.0 mm slot opening.

The gravel before shrouding should be inspected and approved by the Executive Engineer or CGWB
representative.

The depth up to which gravel shrouding is to be carried out will be decided by CGWB representative. The
gravel shrouding shall be carried out after thinning the mud fluid using reverse fluid flow (back washing
method).

Sufficient care should be taken so that gravel packing is proper and there is no bridging during gravel packing.
If necessary, in case of bridging of gravel, air compressor of appropriate capacity should be used for proper
gravel shrouding as per instruction of employer’s site representative for which no additional cost will be paid. As
a cross check, the theoretical annular volume of gravel packing and volume of actual gravel consumed shall be
compared.

Any other related activities

8. Cement Sealing in BOQ includes

Before cement sealing, sounding should be carried out to ascertain correct depth of gravel shrouding.

ii. Before cement sealing 1 m thick clay shall be provided above gravel.
ii. Supply and cement sealing using 53 grade cement of 5m thickness.

iv. Adequate rest(minimum 10 hrs) shall be provided after cement sealing.
v. Any other related activities.
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9. Supplying and filling up of borehole/ Annular space with clay in BOQ: includes
i. Supply and filling up of bore hole/annular space between casing pipe and bore hole wall with clay balls as per
the instruction of CGWB representative.
ii. Any other related activities

10. Development by Air Compressor in BOQ: includes

(i) Development of well by air compressor of adequate capacity, over pumping with VT/Submersible pump and/ or
any other means till the water is clear and free from sand.

(i) Each  slotted zones should be developed till discharge water becomes clear as decided by the CGWB
representative.

(i) The two water samples (one for basic parameters analysis &one for heavy metals) shall be collected from OW
following standard procedure in Polypropylene bottle( 1 litre capacity) as per instruction CGWB represenative.

(iv)The water discharge from well during well development should be measured using V notch and recorded in the
site register.

11.  Chemical Analysis in BOQ: includes

i.  Supply of Polypropylene bottle( 1 litre capacity) by the contractor

i.  Collection of water samples in 1 litre Polypropylene bottles for analysis of basic parameters following standard
procedure as per direction of CGWB site representative.

ji. ~ Transportation and chemical analysis of water sample in NABL accredited Lab

iv. Each water sample shall be analysed for 15 parameters pH, EC, Total Hardness, Ca, Mg, Na,K,COs, HCO3,
S04, NO3Cl, F, PO4 & Si

v.  Collection of water samples has to be carried out in all wells except dry wells

vi.  Submission of chemical analysis report (soft and hard copies) duly validated by employer

vii. Any other activities pertaining to collection of water samples and water sample analysis

12.  Chemical Analysis in BOQ: includes
i.  Supply of Polypropylene bottle( 1 litre capacity) by the contractor
i.  Collection of water samples in 1 litre Polypropylene bottles for analysis of heavy metals following standard
procedure as per direction of CGWB site representative.
i. ~ Transportation and chemical analysis of water sample in NABL accredited Lab
iv.  Each water sample shall be analysed for for heavy metals Fe, Cu, Pb, Cd, Zn, Cr, Co and Ni
v.  Submission of chemical analysis report (soft and hard copies) duly validated by employer
vi.  Any other activities pertaining to collection of water samples and water sample analysis

13. Supply and Fiiting of Well Cap in BOQ: includes :
. Supply and fitting of well cap in all wells as per specifications given in tender.
ii. CGWB marking on pipes using welding.
ii. Any otherrelated activities

14. Construction of Cement concrete platform in BOQ: includes
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i. Construction of cement concrete platform measuring 0.70 X 0.70 X 0.60 m (0.30 m above ground level) using
concrete mix of 1:2:4 around the housing pipe welded with anchoring plate 6 Nos as per drawing given in the
section IX

i. The area surrounding the well site has to be leveled, pits to be filled and the area to be restored to the original
condition i.e. as before start of drilling operation and ensure all safety precautions.

iii. Any other activities required for well completion as mentioned in the section VII-Work requirements

15. Supply and installation of protection box in BOQ: includes
. Supply and installation of protection box as per specification given in tender document
i.  Supply of Brass lock (7 lever) with all common keys (One Key for multiple locks) preferably Make:
Godrej/Harrison/Link with three individual keys for each well
ii. ~ The above work is to be carried outin all wells
Iv. Any other related activities

16.  Supply and Installation of Dispay board in BOQ: includes

i Supply of Display Board as per Drawing: Display Board should be coated (minimum two coating) with antirust
paint

i Installation of Display Board using concrete as per drawing. Each site will have one display board.

i Incorporation of details of well in the Display Board. In case of OW, details pertaining OW should be also
incorporated in addition to Piezometer details as per the proforma given by the Employer’s site representative.
Any other information as desired by employer should also be incorporated in the Display Board.

iv Any other activities related to supply and installation of Display Board.

17. Preperation and Submission of BDR in BOQ: includes
i.  Basic Data Report (BDR) along with data, graph sheet, analysis etc. as per proforma given in section VIII should

be prepared for each site separately and submitted both in soft and hard copies. In site having both EW & OW
the details (Litholog, static water level, drill time log etc. ) pertaining to both EW & OW should be incorporated in
the BDR.

i In case of site having more than one well, one BDR only be prepared but all the wells detail should be
incorporated in that BDR.

ii. BDR Data and analysis should be duly validated and accepted by the Regional Director
iv.  Any other activities

Note:
3. No payment will be made for the shiting of the rig unit and goods required for the construction of the wells as it
is deemed to be inclused in the items cost of BOQ.
4. Wherever logging is conducted, the pilot hole depth in EW will be restricted to logging depth in case of variation
between pilot hole depth and logging depth.
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EXPLANATORY NOTE FOR BOQ’s (Hard Rock)

PRICE: This is a works contract involving construction of wells and carrying out pumping test as mentioned in the tender.

The price is to be paid for supply and execution of work of various items or for materials

Explanatory notes in respect of each item of BOQ are given below. The BOQ shall be read in conjunction with
explanatory notes of the concerned item along with Tender documents. The price shall be quoted accordingly.

1. Drilling of Overburden in BOQ: includes

- N
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iv.

Drilling with suitable size RR/DRAG/BUTTON Bit to accommodate suitable casing pipes as per BOQ to a depth
till hard rock formation is encountered as decided by CGWB site representative
Formation Sample collection (minimum 250g) during drilling for every 3m interval depth

iii. Recording of water discharge using V-notch on encountering formation with significant discharge. Depth at which

formation with discharge encountered should be recorded,
Preparation and submission of litholog
Providing tent along with table chairs etc. for employer site representative for discharging his duties smoothly

i. Any other activities pertaining to above drilling activity

. Supply and Installation of ERW casing pipe of BOQ: includes

Supply of suitable ERW casing pipe as per BOQ confirming to latest version of IS: 4270-2001 with thickness
5.4mm and the same should be inspected by the CGWB officer and accepted by him

Installation of 175mm casing pipe in the overburden

CGWB site representative will decide the length of casing pipe to be lowered

Any other activities pertaining to above activity

. Drilling by DTH method in BOQ: includes

Drilling by DTH method using appropriate sizes of button bit so as to reach targeted depth with diameter of hole
not less than 165mm up to 100m depth and final diameter not less than 152mm up to targeted depth (200m).
Formation Sample collection (minimum 250g) during drilling for every 3m interval depth or in the event of
change in formation

Recording of water discharge using 90 degree V-notch (to be supplied by contractor) on encountering formation
with significant discharge. Depth at which formation with discharge encountered should also be recorded
Preparation of litholog

v. Above drilling by DTH had to be carried out in all 200m (EW & OWs)/ PZ of Package (Hard Rock)
vi. Any other activities pertaining to above drilling activity

4. Collection of Water Sample in BOQ: includes

Collection of water sample in 1 litre HDPE bottle during drilling i.e. on encountering formation with significant
discharge, pumping tests, following standard procedure as per direction of CGWB site representative.

Supply of HDPE bottle( 1 litre capacity) by the contractor

Transportation and chemical analysis of water sample in NABL accredited Lab
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iv. Each water sample shall be analysed for 15 parameters pH, EC, Total Hardness, TDS, Ca, Mg, Na,K,Cos,
HCO3, SO4, NO3 Cl, F, Fe

v.  Collection of water samples has to be carried out in all wells except dry wells

vi.  Submission of chemical analysis report (soft and hard copies) duly validated by employer

vii. Any other activities pertaining to collection of water samples and water sample analysis

5. Supply and fitting of Well Cap in BOQ: includes :

i) Supply and fitting of well cap in all wells as per drawing,
ii) Any other activities pertaining to supply and fitting of well cap

6. Construction of Cement Concrete Paltform in BOQ: includes :

i . Construction of cement concrete platform measuring 0.70 X 0.70 X 0.60 m (0.30 m above ground level) using
concrete mix of 1:2:4 around the housing pipe welded with anchoring plate 6 Nos as per drawing given in the
tender document.

ii. Restoration of ground to previous natural condition

7. Supply and Installation of Protection box in BOQ: includes

i. Supply and installation of protection box as per specification given in tender document

i. Supply of Brass lock (7 lever) with all common keys (One Key for multiple locks) preferably Make:
Godrej/Harrison/Link with three individual keys for each well

iii. Any other activities pertaining to installation of protection box

8. Preperation adn submission of BDR in BOQ: includes
i. Basic Data Report (BDR) along with data, graph sheet, analysis etc. should be prepared for each site separately

and submitted both in soft and hard copies. In site having both EW & OW/ PZ the details (Litholog, static water
level, depths at which discharge encountered and respective discharge measured using V-notch) pertaining to
both EW & OW/ PZ should be incorporated in the BDR.

ii. In case of site having more than one well, one BDRonly be prepared butall the wells detail should be
incorporated in that BDR.

iii. BDR Data and analysis should be duly validated and accepted by the Regional Director.

9. PYT in BOQ: includes
. Supply of Infrastructure required for Preliminary Yield test eduction pipe, airline, steel tape of appropriate length
for measuring thedepth of well or water level recorder etc.
ii. Lowering of education pipe and airline as per procedure mentioned in the tender document.
jii. Conducting PYT as per procedure/methodology mentioned in the tender document
iv. Measurement of water level at intervals as per procedure given in the pumping
v. Installation of 20mm pipe for water level measurement
vi. Recording of data and analysis of PYT Data generated as per proforma given in tender document
vii. Arrangement for draining of discharge during pumping test to nearest drain safely through channels of pipes
without creating hindrance to public
viii. The PYT shall be carried out as decided by CGWB's site representative.
ix. Submission of Data and analysis (Soft and hard copy) report duly validated by employer

10.  Slug testin BOQ: includes
i. Supply of Infrastructure required for slug test including arrangement of water needed for slug test, water level
recorder etc.
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11.

= =

Conducting Slug test as per the procedure given in the tender.
. Measurement of static water level and also measurement of water level at closely spaced interval | during the test
. The slug test shall be carried out in low yielding borewell/tubewells as decided by CGWB's site representative.

Supplly and installation of Display Board in BOQ: includes

Supply of Display Board as per Drawing: Display Board should be coated (minimum two coating) with antirust
paint

Installation of Display Board using concrete as per drawing. Each site will have one display board.
Incorporation of details of well in the Display Board. In case of OW, details pertaining OW should be also
incorporated in addition to EW details as per the proforma given by the Employer’s site representative. Any other
information as desired by employer should also be incorporated in the Display Board.

Any other activities related to supply and installation of Display Board.

Note:

No payment will be made for mobilization of rig unit and goods required for construction of wells as it is deemed to
be included in the item’s cost of BOQ.
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PART B

Package 2- DWLR BOO

PRICE SCHEDULE

(This BOQ template must not be modified/replaced by the bidder and the same should
be uploaded after filling the relevent columns, else the bidder is liable to be rejected for

this tender. Bidders are allowed to enter the Bidder Name and Values only

)

NUMB
ER #

TEXT #

NUM
BER #

TEX
T#

NUMBE
R

NUMBER
#

SI.
No.

Item Description

Quant
ity

Units

Rate
in
Rs. P

TOTAL
AMOUNT
Without
GST
in
Rs.
|

Supply, Installation, testing and
Commissioning of DWLRs and
telemetry, establishment of Data
Acquisition system & its maintenance for
Real Time Ground Water Level
monitoring and supply of Ground water
level, ground water temperature from
site and receipt of data at concerned
Regional Office Data Centre (RODC)
and subsequently to National Data
Center of CGWB at Faidabad in a
desired format from 1011 Piezometers
wells) in the states of Maharashtra,
Gujarat through telemetry systems with
05 years warranty and 02 years AMC. (
RODC at CGWB, CR, Nagpur,
Maharashtra)

1.1

Without  Quality
Installation,  testing, commissioning,
training for Digital Water Level
Recorders (DWLRs) with non-vented
hydrostatic pressure type sensorand
barometric pressure correction and, with
temeprature sensor for individual station
with desired measurement range and
standard sensor cable along with
junction boxes and 5 meter signal cable,
to be installed at depth as per list and
necessary accessories with battery
operated data logger and telemetry

Probe:  Supply,

999

Nos
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System based on GSM & GPRS as per
the technical specifications (As the
tender document) to be installed at
designated locations as per list in tender
document.

This includes 05 years comprehensive
warranty andO&M which also includes
replacement of batteries as & when
required, replacement of
spares/parts/equipments/consumables,
periodic inspections, repairing/service
charges, the cost of Communication
using GSM & GPRS SIM and other
related charges. Minimum One Service
Engineer shall be placed at concerned
RODC for Operation of DWLR system
with Telemetry. This is a Continuous
activity for five years after successful
commissioning and final acceptance
certificate of DWLR.

This also includeTraining of the
purchaser's personnel by the supplier on
assembly, startup, operation,
maintenance and/or repair of DWLR with
telemetry and relevant software and
supplied goods.Two types of trainings
are to be organised. (i) Onsite training to
be organised in each State where
DWLRs are to be installed. One onsite
trainings for each State (ii) Training at
concerned Regional Office Data Center(
RODC) of CGWB. Two trainings at
concerned RODC. Course topics will
include sensor calibration, data logger
configuration, data downloading, data
retrieval, collection, Trouble shooting,
processing maintenance requirements
and  procedure  for  equipment
configuration, installation, site testing
and commissioning including training kit
containing course material in soft and
hard copies as per technical
specification.

Note: For Validation of data, Physical
measurement shall be cross checked
with the data generated from DWLR..
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1.2

With Quality Probe:Digital Water Level
Recorders (DWLRs) with non-vented
hydrostatic pressure type sensorand
barometric pressure correction and, with
temeprature sensor and with electrical
conductivity for individual station with
desired measurement range and
standard sensor cable along with
junction boxes and 5 meter signal cable,
to be installed at depth as per list and
necessary accessories with battery
operated data logger and telemetry
System based on GSM & GPRS as per
the technical specifications (As per the
tender document) to be installed at
designated locations as per list in tender
document.

This includes 05 years comprehensive warranty
andO&M which also includes replacement of
batteries as & when required, replacement of
spares/parts/equipments/consumables,  periodic
inspections, repairing/service charges, the cost of
Communication using GSM & GPRS SIM and
other related charges. Minimum One Service
Engineer shall be placed at concerned RODC for
Operation of DWLR system with Telemetry. This is
a Continuous activity for five years after successful
commissioning and final acceptance certificate of
DWLR.

This also includeTraining of the purchaser's
personnel by the supplier on assembly, startup,
operation, maintenance andfor repair of DWLR
with telemetry and relevant software and supplied
goods.Two types of trainings are to be organised.
(i) Onsite training to be organised in each State
where DWLRs are to be installed. One onsite
trainings for each State (ii) Training at concerned
Regional Office Data Center( RODC) of CGWB.
Two trainings at concerned RODC. Course topics
will include sensor calibration, data logger
configuration, data downloading, data retrieval,
collection, ~ Trouble  shooting,  processing
maintenance requirements and procedure for
equipment configuration, installation, site testing
and commissioning including training kit containing
course material in soft and hard copies as per
technical specification.

Note: For Validation of data, Physical
measurement shall be cross checked with the
data generated from DWLR.

12

Nos
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Server of reputed brand with
accessaries, work station and 3 KVA
online UPS as per tender document.
( One set up to be created at the
concerned RODC and one at NDC
Faridabad)

2.0

Nos

IT hardware which includes required
static, IP, router, switch, firewall
system & A3 size color printer.

2.0

Nos

42" LED Display system as per
technical specifications.

2.0

Nos

High Speed Interned Connection
(minimum 8 mbps upload and 8
mbps download) for five years.

2.0

Nos

GSM & GPRS data receiving
system with all ancillary equipment
as per technical specifications.

2.0

Nos

Installation, Testing and
Commissioning of Server along with
monitor, Computer node
(Workstation) and 3 KVA online
UPS as per technical specifications

2.0

Nos

Installation, testing &
commissioning of IT hardware
which includes required static IP,
router, switch, firewall system & A3
Size Color Printer.

2.0

Nos

Installation, testing &
commissioning of 42" LED Display
system as per technical
specifications.

2.0

Nos

10

Installation, testing &
commissioning & charges of High
Speed Internet Connection
(minimum 8 mpbs upload and 8
mbps download) for 5 years.

2.0

Nos

11

Installation, testing &
commissioning GSM & GPRS data
receiving system with all ancillary
equipment as per technical
specifications.

2.0

Nos
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12

Comprehensive AMC for DWLR with telemetry
System along with all accessories, installed at
designated locations and Data Centerequipments
as specified in schedule of requirement after 5
years warranty period. This includes the
replacement of batteries as and when required,
replacement of
spares/parts/equipments/consumables, periodic
inspections, repairing/service charges, the cost of
communication using GSM & GPRS, SIM and High
Speed Internet charges and other related charges.
Note: Continuous activity for Two year after five
years comprehensiveO&M and warranty period.

24

Mont
hs

Total
in
Figures
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SECTION-VII

TENTATIVE LIST OF LOCATIONS

Tentative list for Construction of Piezometer Wells and Installation of DWLR and Telemetry through Out-sourcing in
STATES of Gujarat and Maharasthra.

GJPZBOQ1,2and3
Site Locations and PZ depth
SI | Villag | X Y District Taluka GEO | Number of Piezometers Total
No |e LOG | proposed Piezom
Y eters
PZ in PZ in PZ in
Unconf | Confined | Confined
ined Aquifer Aquifer
aquifer | I 200m | II 300m
(20 to
92 m)
1 Acher | 72.59 | 23.07 | AHMED | AHMAD | Alluv | 1 1 1 3
633 15 ABAD ABAD ium
CITY
2 Narod | 72.66 | 23.06 | AHMED | AHMAD | Alluv | 1 1 1 3
a 855 608 ABAD ABAD ium
CITY
3 Odha | 72.66 | 23.02 | AHMED | AHMAD | Alluv | 1 1 1 3
v 487 255 ABAD ABAD um
CITY
4 Piplaj | 72.53 | 22.94 | AHMED | AHMAD | Alluv | 1 1 1 3
656 281 ABAD ABAD um
CITY
5 Rajpu | 72.59 | 23.00 | AHMED | AHMAD | Alluv | 1 1 1 3
I- 902 273 ABAD ABAD ium
hirpur CITY
6 Saijpu | 72.57 | 22.96 | AHMED | AHMAD | Alluv | 1 1 1 3
r- 456 431 ABAD ABAD ium
Gopal CITY
pur
7 Vejal | 72.53 | 23.00 | AHMED | AHMAD | Alluv | 1 1 1 3
pur 004 319 ABAD ABAD ium
M) CITY
(Part)
8 Aslali | 72.59 | 22.92 | AHMED | DASKR | Alluv | 1 1 1 3
907 767 ABAD Ol ium
9 Harni | 72.73 | 22.93 | AHMED | DASKR | Alluv | 1 1 1 3
vav 639 786 ABAD Ol um
10 | Hathij | 72.66 | 22.93 | AHMED | DASKR | Alluv | 1 1 1 3
an 542 373 ABAD Ol ium
11 | Kath | 72.72 | 23.06 | AHMED | DASKR | Alluv | 1 1 1 3
wada | 23 921 ABAD Ol ium
12 | Kuha | 72.78 | 23.00 | AHMED | DASKR | Alluv | 1 1 1 3
396 82 ABAD Ol ium
13 | Miroli | 72.50 | 22.87 | AHMED | DASKR | Alluv | 1 1 1 3
941 333 ABAD Ol ium
14 | Ogana | 72.52 | 23.12 | AHMED | DASKR | Alluv | 1 1 1 3
] 45 601 ABAD Ol ium
15 | Vastra | 72.66 | 23.00 | AHMED | DASKR | Alluv | 1 1 1 3
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IM) |8 223 ABAD Ol ium
16 | Arkhi | 72.33 | 24.53 | BANASK | DANTI Alluv |1
36 085 ANTHA | WADA ium
17 | Malp | 72.40 | 24.40 | BANASK | DANTI Alluv | 1
uriya | 169 879 ANTHA | WADA ium
18 | Deoda | 71.77 | 24.09 | BANASK | DEODA | Alluv | 1
r 344 195 ANTHA | R um
19 | Golvo | 71.70 | 24.21 | BANASK | DEODA | Alluv | 1
408 977 ANTHA | R um
20 | Vadiy | 71.70 | 24.15 | BANASK | DEODA | Alluv | 1
a 398 592 ANTHA | R um
21 | Saral | 71.98 | 24.47 | BANASK | DHANE | Alluv | 1
356 456 ANTHA | RA ium
22 | Palan | 72.39 | 24.15 | BANASK | PALANP | Alluv | 1
pur 988 34 ANTHA | UR ium
™M)
23 | Vasna | 72.80 | 23.12 | GANDH | DEHGA | Alluv | 1
Ratho | 718 885 INAGAR | M um
d
24 | Basan | 72.66 | 23.19 | GANDH | GANDH | Alluv | 1
966 379 INAGAR | INAGAR | ium
25 | Chan | 72.58 | 23.10 | GANDH | GANDH | Alluv | 1
dkhed | 852 239 INAGAR | INAGAR | ium
a (M)
26 | Dabh | 72.74 | 23.19 | GANDH | GANDH | Alluv | 1
oda 616 INAGAR | INAGAR | ium
27 | Galud | 72.75 | 23.14 | GANDH | GANDH | Alluv | 1
an 604 413 INAGAR | INAGAR | ium
28 | Petha | 72.67 | 23.24 | GANDH | GANDH | Alluv | 1
pur 036 814 INAGAR | INAGAR | ium
29 | Sadra | 72.76 | 23.33 | GANDH | GANDH | Alluv | 1
418 252 INAGAR | INAGAR | ium
30 | Jetpur | 72.18 | 23.57 | MAHES | BECHA | Alluv | 1
808 979 ANA RAIJI ium
31 | Alusn | 72.25 | 23.32 | MAHES | KADI Alluv | 1
a 591 404 ANA ium
32 | Nani | 72.32 | 23.25 | MAHES | KADI Alluv | 1
Kadi | 466 984 ANA ium
33 | Thado | 72.25 | 23.26 | MAHES | KADI Alluv | 1
d 555 018 ANA ium
34 | Yashv | 72.32 | 23.06 | MAHES | KADI Alluv | 1
antpur | 349 826 ANA um
a
35 | Malek | 72.60 | 23.76 | MAHES | VADNA | Alluv | 1
pur 536 895 ANA GAR um
36 | Vijap | 72.74 | 23.57 | MAHES | VIJAPU | Alluv | 1
ur 229 635 ANA R ium
M)
37 | Gung | 72.12 | 23.83 | PATAN | PATAN | Alluv | 1
dipati 551 ium
38 | Unjha | 72.39 | 23.83 | PATAN | UNJHA | Alluv | 1
M) 767 415 ium
39 | Rench | 72.12 | 23.96 | PATAN | VAGDO | Alluv | 1
avi 061 323 D ium
40 | Kank | 73.01 | 23.57 | SABARK | HIMAT | Alluv | 1
nol 935 389 ANTHA NAGAR | ium
41 | Amin | 72.87 | 23.44 | SABARK | PRANTI | Alluv | 1
pur 95 749 | ANTHA | ] ium
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GJPZBOQ1,2 and 3

Site Locations and DWLR depth

Sr X Y_ STAT | DISTRICT TALUKA VILLAGE Tentative
No E depth of
installatio
n of
DWLRs
1 72.596 | 23.07150 | Gujara | AHMEDABA | AHMADABAD | Acher 110
33 2 t D CITY
2 72.668 | 23.06608 | Gujara | AHMEDABA | AHMADABAD | Naroda 110
55 4 t D CITY
3 72.664 | 23.02254 | Gujara | AHMEDABA | AHMADABAD | Odhav 100
87 9 t D CITY
4 72.536 | 22.94281 | Gujara | AHMEDABA | AHMADABAD | Piplaj 60
56 t D CITY
5 72.599 | 23.00272 | Gujara | AHMEDABA | AHMADABAD | Rajpur-hirpur 90
02 5 t D CITY
6 72.574 | 22.96431 | Gujara | AHMEDABA | AHMADABAD | Saijpur - 70
56 t D CITY Gopalpur
7 72.530 | 23.00318 | Gujara | AHMEDABA | AHMADABAD | Vejalpur (M) 90
04 8 t D CITY (Part)
8 72.599 | 22.92767 | Gujara | AHMEDABA | DASKROI Aslali 60
07 t D
9 72.736 | 22.93785 | Gujara | AHMEDABA | DASKROI Harnivav 80
39 5 t D
10 72.665 | 22.93372 | Gujara | AHMEDABA | DASKROI Hathijan 70
42 6 t D
11 72.722 | 23.06920 | Gujara | AHMEDABA | DASKROI Kathwada 110
3 6 t D
12 72.783 | 23.00819 | Gujara | AHMEDABA | DASKROI Kuha 100
96 5 t D
13 72.509 | 22.87332 | Gujara | AHMEDABA | DASKROI Miroli 45
41 8 t D
14 72.524 | 23.12600 | Gujara | AHMEDABA | DASKROI Oganaj 130
5 7 t D
15 72.668 | 23.00223 | Gujara | AHMEDABA | DASKROI Vastral (M) 100
1 t D
16 71.773 | 24.09195 | Gujara | BANASKAN | DEODAR Deodar 110
44 1 t THA
17 71.704 | 24.21977 | Gujara | BANASKAN | DEODAR Golvo 90
08 3 t THA
18 71.703 | 24.15591 | Gujara | BANASKAN | DEODAR Vadiya 90
98 7 t THA
19 71.983 | 24.47455 | Gujara | BANASKAN | DHANERA Saral 110
56 9 t THA
20 72.399 | 24.1534 Gujara | BANASKAN | PALANPUR Palanpur (M) 90
88 t THA
21 72.807 | 23.12885 | Gujara | GANDHINAG | DEHGAM Vasna Rathod 120
18 2 t AR
22 72.669 | 23.19378 | Gujara | GANDHINAG | GANDHINAGA | Basan 130
66 8 t AR R
23 72.588 | 23.10238 | Gujara | Ahmedabad Ahmedabad City | Chandkheda (M) | 130
52 7 t
24 72.74 | 23.19615 | Gujara | GANDHINAG | GANDHINAGA | Dabhoda 130
7 t AR R
25 72.756 | 23.14413 | Gujara | GANDHINAG | GANDHINAGA | Galudan 130
04 1 t AR R
26 72.670 | 23.24813 | Gujara | GANDHINAG | GANDHINAGA | Pethapur 130
36 9 t AR R
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27 72.764 | 23.33251 | Gujara | GANDHINAG | GANDHINAGA | Sadra 130
18 6 t AR R

28 72.188 | 23.57979 | Gujara | MAHESANA | BECHARAIJI Jetpur 140
08 3 t

29 72.255 | 23.32404 | Gujara | MAHESANA | KADI Alusna 130
91 2 t

30 72.324 | 23.25983 | Gujara | MAHESANA | KADI Nani Kadi 130
66 5 t

31 72.255 | 23.26018 | Gujara | MAHESANA | KADI Thadod 130
55 3 t

32 72.323 | 23.06825 | Gujara | MAHESANA | KADI Yashvantpura 110
49 9 t

33 72.605 | 23.76894 | Gujara | MAHESANA | VADNAGAR Malekpur 200
36 5 t

34 72.742 | 23.57635 | Gujara | MAHESANA | VIJAPUR Vijapur (M) 200
29 1 t

35 72.12 | 23.83551 | Gujara | PATAN PATAN Gungdipati 130

3 t

36 72.397 | 23.83414 | Gujara | MEHSANA UNJHA Unjha (M) 200
67 6 t

37 72.120 | 23.96322 | Gujara | PATAN Sarsvati(Patan) Renchavi 130
61 5 t

38 72.879 | 23.44749 | Gujara | SABARKANT | PRANTIJ Aminpur 200
5 4 t HA

39 72.596 | 23.07150 | Gujara | AHMEDABA | AHMADABAD | Acher 70
33 2 t D CITY

40 72.668 | 23.06608 | Gujara | AHMEDABA | AHMADABAD | Naroda 60
55 4 t D CITY

41 72.664 | 23.02254 | Gujara | AHMEDABA | AHMADABAD | Odhav 50
87 9 t D CITY

42 72.536 | 22.94281 | Gujara | AHMEDABA | AHMADABAD | Piplaj 35
56 t D CITY

43 72.599 | 23.00272 | Gujara | AHMEDABA | AHMADABAD | Rajpur-hirpur 50
02 5 t D CITY

44 72.574 | 22.96431 | Gujara | AHMEDABA | AHMADABAD | Saijpur - 45
56 t D CITY Gopalpur

45 72.530 | 23.00318 | Gujara | AHMEDABA | AHMADABAD | Vejalpur (M) 60
04 8 t D CITY (Part)

46 72.599 | 22.92767 | Gujara | AHMEDABA | DASKROI Aslali 35
07 t D

47 72.736 | 22.93785 | Gujara | AHMEDABA | DASKROI Harnivav 45
39 5 t D

48 72.665 | 22.93372 | Gujara | AHMEDABA | DASKROI Hathijan 45
42 6 t D

49 72.722 | 23.06920 | Gujara | AHMEDABA | DASKROI Kathwada 65
3 6 t D

50 72.783 | 23.00819 | Gujara | AHMEDABA | DASKROI Kuha 50
96 5 t D

51 72.509 | 22.87332 | Gujara | AHMEDABA | DASKROI Miroli 35
41 8 t D

52 72.524 | 23.12600 | Gujara | AHMEDABA | DASKROI Oganaj 90
5 7 t D

53 72.668 | 23.00223 | Gujara | AHMEDABA | DASKROI Vastral (M) 45

1 t D

54 71.773 | 24.09195 | Gujara | BANASKAN | DEODAR Deodar 90
44 1 t THA

55 71.704 | 24.21977 | Gujara | BANASKAN | DEODAR Golvo 50
08 3 t THA

56 71.703 | 24.15591 | Gujara | BANASKAN | DEODAR Vadiya 65
98 7 t THA
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57 71.983 | 24.47455 | Gujara | BANASKAN | DHANERA Saral 90
56 9 t THA

58 72.399 | 24.1534 Gujara | BANASKAN | PALANPUR Palanpur (M) 90
88 t THA

59 72.807 | 23.12885 | Gujara | GANDHINAG | DEHGAM Vasna Rathod 70
18 2 t AR

60 72.669 | 23.19378 | Gujara | GANDHINAG | GANDHINAGA | Basan 110
66 8 t AR R

61 72.588 | 23.10238 | Gujara | Ahmedabad Ahmedabad City | Chandkheda (M) | 70
52 7 t

62 72.74 | 23.19615 | Gujara | GANDHINAG | GANDHINAGA | Dabhoda 110

7 t AR R

63 72.756 | 23.14413 | Gujara | GANDHINAG | GANDHINAGA | Galudan 80
04 1 t AR R

64 72.670 | 23.24813 | Gujara | GANDHINAG | GANDHINAGA | Pethapur 130
36 9 t AR R

65 72.764 | 23.33251 | Gujara | GANDHINAG | GANDHINAGA | Sadra 120
18 6 t AR R

66 72.188 | 23.57979 | Gujara | MAHESANA | BECHARAII Jetpur 90
08 3 t

67 72.255 | 23.32404 | Gujara | MAHESANA | KADI Alusna 90
91 2 t

68 72.324 | 23.25983 | Gujara | MAHESANA | KADI Nani Kadi 80
66 5 t

69 72.255 | 23.26018 | Gujara | MAHESANA | KADI Thadod 80
55 3 t

70 72.323 | 23.06825 | Gujara | MAHESANA | KADI Yashvantpura 45
49 9 t

71 72.605 | 23.76894 | Gujara | MAHESANA | VADNAGAR Malekpur 100
36 5 t

72 72.742 | 23.57635 | Gujara | MAHESANA | VIJAPUR Vijapur (M) 75
29 1 t

73 72.12 | 23.83551 | Gujara | PATAN PATAN Gungdipati 90

3 t

74 72.397 | 23.83414 | Gujara | MEHSANA UNJHA Unjha (M) 90
67 6 t

75 72.120 | 23.96322 | Gujara | PATAN Sarsvati(Patan) Renchavi 100
61 5 t

76 72.879 | 23.44749 | Gujara | SABARKANT | PRANTIJ Aminpur 100
5 4 t HA

77 72.324 | 23.25983 | Gujara | MAHESANA | KADI Nani Kadi 35
66 5 t

78 72.397 | 23.83414 | Gujara | MEHSANA UNJHA Unjha (M) 35
67 6 t

79 72.742 | 23.57635 | Gujara | MAHESANA | VIJAPUR Vijapur (M) 50
29 1 t

80 72.333 | 24.53085 | Gujara | BANASKAN | DANTIWADA Arkhi 45
6 2 t THA

81 72.605 | 23.76894 | Gujara | MAHESANA | VADNAGAR Malekpur 35
36 5 t

82 72.524 | 23.12600 | Gujara | AHMEDABA | DASKROI Oganaj 100
5 7 t D

83 72.255 | 23.26018 | Gujara | MAHESANA | KADI Thadod 45
55 3 t

84 72.323 | 23.06825 | Gujara | MAHESANA | KADI Yashvantpura 35
49 9 t

85 73.019 | 23.57388 | Gujara | SABARKANT | HIMATNAGAR | Kanknol 35
35 9 t HA

86 72.879 | 23.44749 | Gujara | SABARKANT | PRANTIJ Aminpur 50
5 4 t HA

202




87 72.401 | 24.40879 | Gujara | BANASKAN | DANTIWADA Malpuriya 35
69 3 t THA
88 72.596 | 23.07150 | Gujara | AHMEDABA | AHMADABAD | Acher 50
33 2 t D CITY
89 72.668 | 23.06608 | Gujara | AHMEDABA | AHMADABAD | Naroda 70
55 4 t D CITY
90 72.664 | 23.02254 | Gujara | AHMEDABA | AHMADABAD | Odhav 60
87 9 t D CITY
91 72.536 | 22.94281 | Gujara | AHMEDABA | AHMADABAD | Piplaj 45
56 t D CITY
92 72.599 | 23.00272 | Gujara | AHMEDABA | AHMADABAD | Rajpur-hirpur 45
02 5 t D CITY
93 72.574 | 22.96431 | Gujara | AHMEDABA | AHMADABAD | Saijpur - 35
56 t D CITY Gopalpur
94 72.530 | 23.00318 | Gujara | AHMEDABA | AHMADABAD | Vejalpur (M) 35
04 8 t D CITY (Part)
95 72.599 | 22.92767 | Gujara | AHMEDABA | DASKROI Aslali 45
07 t D
96 72.665 | 22.93372 | Gujara | AHMEDABA | DASKROI Hathijan 45
42 6 t D
97 72.399 | 24.1534 Gujara | BANASKAN | PALANPUR Palanpur (M) 90
88 t THA
98 72.669 | 23.19378 | Gujara | GANDHINAG | GANDHINAGA | Basan 70
66 8 t AR R
99 72.588 | 23.10238 | Gujara | Ahmedabad Ahmedabad City | Chandkheda (M) | 60
52 7 t
100 72.255 | 23.32404 | Gujara | MAHESANA | KADI Alusna 60
91 2 t
101 72.120 | 23.96322 | Gujara | PATAN Sarsvati(Patan) Renchavi 60
61 5 t
102 72.668 | 23.00223 | Gujara | AHMEDABA | DASKROI Vastral (M) 60
1 t D
103 72.188 | 23.57979 | Gujara | MAHESANA | BECHARAII Jetpur 60
08 3 t
104 72.736 | 22.93785 | Gujara | AHMEDABA | DASKROI Harnivav 45
39 5 t D
105 72.722 | 23.06920 | Gujara | AHMEDABA | DASKROI Kathwada 90
3 6 t D
106 72.509 | 22.87332 | Gujara | AHMEDABA | DASKROI Miroli 45
41 8 t D
107 7274 | 23.19615 | Gujara | GANDHINAG | GANDHINAGA | Dabhoda 100
7 t AR R
108 72.670 | 23.24813 | Gujara | GANDHINAG | GANDHINAGA | Pethapur 60
36 9 t AR R
109 72.764 | 23.33251 | Gujara | GANDHINAG | GANDHINAGA | Sadra 100
18 6 t AR R
110 72.12 | 23.83551 | Gujara | PATAN PATAN Gungdipati 45
3 t
111 72.783 | 23.00819 | Gujara | AHMEDABA | DASKROI Kuha 65
96 5 t D
112 71.773 | 24.09195 | Gujara | BANASKAN | DEODAR Deodar 90
44 1 t THA
113 71.704 | 24.21977 | Gujara | BANASKAN | DEODAR Golvo 65
08 3 t THA
114 71.703 | 24.15591 | Gujara | BANASKAN | DEODAR Vadiya 75
98 7 t THA
115 71.983 | 24.47455 | Gujara | BANASKAN | DHANERA Saral 110
56 9 t THA
116 72.807 | 23.12885 | Gujara | GANDHINAG | DEHGAM Vasna Rathod 70
18 2 t AR
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117 72.756 | 23.14413 | Gujara | GANDHINAG | GANDHINAGA | Galudan 100
04 1 t AR R
Note: The location above are Tentative and may be changed
MH PZBOQ1
SN | DIST | Assessment | CATE | Name of VILLAGE Lon | Lat | Propose | Tent
RICT | Unit GOR Panchayat gitu | titu | d_Dept | ative
Y de de h (m) dept
h of
insta
llati
on of
DW
LR
(m)
1 Akola | Akot Safe Akot (M Cl) Akot (M Cl) 77.0 | 21.0 | 100 95
593 1969
2 Akola | Telhara Safe Telhara (M Cl) | Telhara (M CI) 76.8 | 21.0 | 100 95
402 | 306
3 Amrav | Achalpur Over Bhugaon Bhugaon 77.5 | 21.2 | 100 95
ati Lploite 641 | 098
4 Amrav | Achalpur Over Dhamangaon Dhamangaon 77.4 | 21.3 | 100 95
ati Lplotte 383 | 377
5 Amrav | Achalpur Over Kakda Kakda 774 | 21.1 | 100 95
ati Lplotte 34 |58
6 Amrav | Achalpur Over Kawitha Bk. Kawitha Bk. 77.5 | 21.2 | 100 95
ati Lxplotte 707 | 801
7 Amrav | Achalpur Over Malhara Malhara 774 | 21.3 | 100 95
ati Lxplotte 99 | 465
8 Amrav | Achalpur Over Naigaon Naigaon 774 | 21.2 | 100 95
ati Lxplotte 928 | 094
9 Amrav | Achalpur Over Pathrot Pathrot 77.3 | 21.2 | 100 95
ati Lxplotte 619 | 194
10 | Amrav | Achalpur Over Walni kh Walni kh 774 | 21.2 | 100 95
ati Lxploite 261 | 202
11 | Amrav | Achalpur Over Yesurna Yesurna 77.5 | 21.0 | 100 95
ati Lxploite 078 | 984
12 | Amrav | Amravati Semi Khanapur Khanapur 77.7 | 21.0 | 100 95
ati Critical 672 | 353
13 | Amrav | Amravati Semi Pusada Pusada 77.7 | 21.0 | 100 95
ati Critical 566 | 801
14 | Amrav | Amravati Semi Walgaon Walgaon 77.6 | 21.0 | 100 95
ati Critical 996 | 135
15 | Amrav | Chandur Over Bramhanwada Bramhanwada 77.7 | 21.2 | 100 95
ati Bazar SXPIOIW pathak pathak 634 | 828
16 | Amrav | Chandur Over Kharpi Kharpi 77.5 | 21.3 | 100 95
ati Bazar Lxplotte 64 | 422
17 | Amrav | Chandur Over Malkapur Malkapur 77.6 | 21.1 | 100 95
ati Bazar dEXpl‘”te 352 | 617
18 | Amrav | Chandur Over Talvel Talvel 77.6 | 21.1 | 100 95
ati Bazar Lxploite 991 | 543
19 | Amrav | Daryapur Safe Daryapur Daryapur 77.3 1209 | 100 95
ati Banosa (M CI) Banosa (M CI) 313 | 255
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20 | Bulda | Jalgaon Over Asalgaon Asalgaon 76.4 | 21.0 | 100 95
na (Jamod) dEXPI"“e 89 | 222

21 | Bulda | Jalgaon Over Jalgaon Jamod Jalgaon Jamod 76.5 | 21.0 | 100 95
na (Jamod) dEXp loite | (M) (MCI) 368 | 485

22 | Bulda | Jalgaon Over Khandvi Khandvi 76.4 | 20.9 | 100 95
na (Jamod) Lplotte 845 | 696

23 | Bulda | Jalgaon Over Khelmali Khelmali 76.6 | 21.0 | 100 95
na (Jamod) {jxplm“’ (Jamod) (Jamod) 157 | 94

24 | Bulda | Jalgaon Over Kurangad Bk. Kurangad Bk. 76.5 | 20.9 | 100 95
na (Jamod) Lxplotte 537 | 688

25 | Bulda | Jalgaon Over Nav Kh. Nav Kh. 76.4 | 21.0 | 100 95
na (Jamod) Lxplotte 233 | 307

26 | Bulda | Nandura Semi Amboda Amboda 76.4 | 20.8 | 100 95
na Critical 9 1 8 3 85

27 | Bulda | Nandura Semi Chandur Biswa | Chandur Biswa | 76.3 | 20.8 | 100 95
na Critical 464 927

28 | Bulda | Nandura Semi Patonda Patonda 76.4 | 20.9 | 100 95
na Critical 1 73 O 1 8

29 | Bulda | Nandura Semi Takarkhed Takarkhed 76.2 | 20.7 | 100 95
na Critical 8 67 2 14

30 | Bulda | Sangrampur | Over Kakanwada Bk. | Kakanwada Bk. | 76.7 | 21.0 | 100 95
na Lploite 405 | 324

31 | Bulda | Sangrampur | Over Kavthal Kavthal 76.6 | 20.9 | 100 95
na Lplotte 239 | 583

32 | Bulda | Sangrampur | Over Nirod Nirod 76.6 | 21.0 | 100 95
na Lplotte 417 | 219

33 | Bulda | Sangrampur | Over Paturda Kh. Paturda Kh. 76.7 | 20.9 | 100 95
na Lxplotte 491 | 617

34 | Bulda | Sangrampur | Over Pingli Kh. Pingli Kh. 76.7 | 21.1 | 100 95
na Lxplotte 547 | 548

35 | Bulda | Sangrampur | Over Sangrampur Sangrampur 76.6 | 21.0 | 100 95
na {jxplmte Prjamod Prjamod 728 | 326

36 | Bulda | Sangrampur | Over Saykhed Saykhed 76.6 | 21.1 | 100 95
na Lxplotte 945 | 487

37 | Bulda | Sangrampur | Over Sonala Sonala 76.7 | 21.1 | 100 95
na Lxploite 481 | 032

38 | Chand | Ballarpur Safe Ballarpur (M Ballarpur (M 79.3 | 19.8 | 100 95
rapur Cl Cl 584 | 684

39 | Chand | Bhadravati | Safe Dhorwasa Dhorwasa 79.0 | 20.0 | 100 95
rapur 926 | 596

40 | Chand | Bhadravati | Safe Majari Majari 79.0 | 20.1 | 100 95
rapur 435 | 267

41 | Chand | Chandrapur | Safe Chandrapur Chandrapur 79.3 | 19.9 | 100 95
rapur (MCI) (MCI) 02 463

42 | Chand | Chandrapur | Safe Durgapur (CT) | Durgapur (CT) | 79.3 | 20.0 | 100 95
rapur 024 | 116

43 | Chand | Chandrapur | Safe Ghugus (CT) Ghugus (CT) 79.0 | 19.9 | 100 95
rapur 955 | 366

44 | Chand | Chandrapur | Safe Kitali Kitali 79.2 | 20.0 | 100 95
rapur 957 | 546

45 | Chand | Chimur Safe Minzari Minzari 79.2 | 20.5 | 100 95
rapur 945 | 681

46 | Chand | Korpana Safe Erai Erai 79.1 | 19.8 | 100 95
rapur 562 | 715

47 | Chand | Rajura Safe Gowari Gowari 79.2 | 19.8 | 100 95
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rapur 921 13

48 | Chand | Rajura Safe Kadholi Bk. Kadholi Bk. 79.2 | 19.8 | 100 95
rapur 929 | 665

49 | Chand | Rajura Safe Rajura (MCI) Rajura (MCI) 79.3 | 19.7 | 100 95
rapur 638 | 864

50 | Chand | Warora Safe Wanoja Wanoja 78.9 |20.2 | 100 95
rapur 678 | 501

51 | Jalgao | Amalner Semi Jalod Jalod 75.1 | 21.1 | 100 95
n Critical 3 82 498

52 | Jalgao | Amalner Semi Nanded Nanded 75.2 | 21.1 | 100 95
n Critical 754 4 1 8

53 | Jalgao | Amalner Semi Rundhati Rundhati 752 | 21.1 | 100 95
n Critical O 1 3 464

54 | Jalgao | Bhusawal Semi Sakegaon Sakegaon 75.7 | 21.0 | 100 95

Critical

n 5 362

55 | Jalgao | Chopda Semi Adwad Adwad 75.4 | 21.2 | 100 95
n Critical 57 1 2 1 2

56 | Jalgao | Chopda Semi Chopda(M Cl) | Chopda(M Cl) | 752 |21.2 | 100 95
n Critical 823 71

57 | Jalgao | Chopda Semi Chopda (MCI) Chopda (MCI) 752 | 21.2 | 100 95
n Critical 997 418

58 | Jalgao | Chopda Semi Ganpur Ganpur 75.1 | 21.2 | 100 95
n Critical 512 815

59 | Jalgao | Chopda Semi Ghodgaon Ghodgaon 75.1 | 21.2 | 100 95
n Critical 395 187

60 | Jalgao | Chopda Semi Gorgawale Bk. | Gorgawale Bk. | 75.3 | 21.1 | 100 95
n Critical 516 976

61 | Jalgao | Chopda Semi Khandane Khandane 75.5 | 21.2 | 100 95
n Critical 408 691

62 | Jalgao | Chopda Semi Mangrul Mangrul 754 | 21.2 | 100 95
n Critical 061 175

63 | Jalgao | Chopda Semi Varad Varad 752 | 21.3 | 100 95
n Critical 854 275

64 | Jalgao | Chopda Semi Vardi Vardi 753 | 21.2 | 100 95
n Critical 944 5 89

65 | Jalgao | Chopda Semi Virwade Virwade 753 | 21.3 | 100 95
n Critical 44 1 23 6

66 | Jalgao | Raver Over Ainpur Ainpur 76.0 | 21.1 | 100 95
n Lploite 234 | 608

67 | Jalgao | Raver Over Karjod Karjod 76.0 | 21.2 | 100 95
n Lplotte 882 | 799

68 | Jalgao | Raver Over Khirwad Khirwad 76.0 | 21.2 | 100 95
n Lplotte 871 | 208

69 | Jalgao | Raver Over Raver (MCI) Raver (MCI) 76.0 | 21.2 | 100 95
n Lxplotte 247 | 353

70 | Jalgao | Raver Over Savda (rural) Savda (rural) 75.8 | 21.1 | 100 95
n Lxplotte 838 | 439

71 | Jalgao | Raver Over Tandalwadi Tandalwadi 75.9 | 21.1 | 100 95
n Lxplotte 539 | 068

72 | Jalgao | Raver Over Thorgavhan Thorgavhan 75.8 | 21.1 | 100 95
n Lxplotte 813 | 055

73 | Jalgao | Yawal Over Dambhurni Dambhurni 75.5 | 21.1 | 100 95
n EXPIOI“’ 502 | 678

74 | Jalgao | Yawal Over | Manwel Manwel 75.6 | 21.1 | 100 95
n Lxploite 102 | 511

75 | Mumb | Andheri Not Andheri Andheri 72.8 | 19.1 | 100 95
ai- Assessed 609 1 6 1
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Subur
ban
76 | Mumb | Kurla Not Kurla Kurla 72.8 | 19.0 | 100 95
2i- Assessed 828 73
Subur
ban
77 | Nagpu | Bhiwapur Safe Pirawa Pirawa 79.3 | 20.6 | 100 95
r 031 | 915
78 | Nagpu | Kalameshw | Safe Dhapewada bk. | Dhapewada bk. | 78.9 | 21.3 | 100 95
r ar 115 | 227
79 | Nagpu | Kamptee Safe Kamptee (CB) Kamptee (CB) 79.2 | 21.2 | 100 95
r 131 | 239
80 | Nagpu | Parseoni Safe Ghat Rohana Ghat Rohana 79.1 | 21.2 | 100 95
r 809 |73
81 | Nagpu | Parseoni Safe Itagaon Itagaon 79.1 | 21.3 | 100 95
r 206 | 312
82 | Nagpu | Savner Semi Yeltur Yeltur 79.0 | 21.3 | 100 95
r Critical 478 378
83 | Nagpu | Umred Safe Hatkawada (ri) | Hatkawada (ri) 79.3 |20.8 | 100 95
r 12 778
84 | Nagpu | Umred Safe Heoti Heoti 79.2 | 20.8 | 100 95
r 492 | 932
85 | Nandu | Akkalkuwa | Safe Akkalkuwa Akkalkuwa 74.0 | 21.5 | 100 95
rbar (CT) (CT) 203 | 601
86 | Nandu | Shahade Safe Shahade (r) Shahade (r) 744 | 21.5 | 100 95
rbar 744 | 492
87 | Nandu | Talode Safe Talode (M CI) Talode (M CI) 74.2 | 21.5 | 100 95
rbar 14 621
88 | Palgha | Dahanu Safe Dahanu (M Cl) | Dahanu (M Cl) | 72.7 | 19.9 | 100 95
r 468 | 862
89 | Palgha | Vasai Safe Vasai (M Cl) Vasai (M Cl) 72.8 | 19.3 | 100 95
r 057 | 427
90 | Raigad | Pen Safe Pen (M Cl) Pen (M Cl) 73.0 | 18.7 | 100 95
95 296
91 | Raigad | Uran Safe Uran (M Cl) Uran (M Cl) 72.9 | 18.8 | 100 95
391 | 754
92 | Thane | Thane Safe Thane (M Thane (M 72.9 | 19.1 | 100 95
Corp.) Corp.) 698 | 982
93 | Yavat | Maregaon Safe Lakhapur Lakhapur 78.8 | 20.1 | 100 95
mal 902 | 373
94 | Yavat | Wani Safe Kolera Kolera 79.0 | 20.0 | 100 95
mal 297 | 674
95 | Yavat | Wani Safe Niljai Niljai 79.0 | 19.9 | 100 95
mal 84 935
96 | Yavat | Wani Safe Palsoni Palsoni 78.8 | 20.0 | 100 95
mal 933 | 682
97 | Yavat | Wani Safe Sakhara Sakhara 78.8 | 19.9 | 100 95
mal 316 | 324
98 | Yavat | Wani Safe Yenak Yenak 79.0 | 19.8 | 100 95
mal 862 | 731
MH PZ BOQ 2
SN | DIST | Assessment | CATEG | Name of VILLAGE Lon | Lat | Propose | Tent
RICT | Unit ORY | panchayat gitu | titu | d_Dept | ative
de de h (m) dept
h of
insta
llati
on of
DW
LR
(m)
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1 Ahme | Jamkhed Safe Jamkhed (CT) Jamkhed (CT) 75.3 | 18.7 | 60 55
dnagar 14 326

2 Ahme | Kopargaon | Critical | Chande Kasare | Chande Kasare | 74.4 | 19.8 | 60 55
dnagar 173 | 078

3 Ahme | Kopargaon | Critical | Karanji Bk. Karanji Bk. 74.5 | 19.9 | 60 55
dnagar 413 | 405

4 Ahme | Kopargaon | Critical | Kokamthan Kokamthan 744 | 19.8 | 60 55
dnagar 908 | 164

5 Ahme | Kopargaon | Critical | Kopargaon (R) | Kopargaon (R) 74.4 | 19.8 | 60 55
dnagar 792 | 841

6 Ahme | Kopargaon | Critical | Kumbhari Kumbhari 744 | 19.8 | 60 55
dnagar 042 | 844

7 Ahme | Kopargaon | Critical | Ranjangaon Ranjangaon 74.3 | 19.7 | 60 55
dnagar Deshmukh Deshmukh 52 496

8 Ahme | Kopargaon | Critical | Sangvi Bhusar Sangvi Bhusar 74.3 | 19.9 | 60 55
dnagar 528 | 406

9 Ahme | Kopargaon | Critical | Talegaon Male | Talegaon Male | 74.6 | 19.8 | 60 55
dnagar 219 | 855

10 | Ahme | Kopargaon | Critical | Tilwani Tilwani 74.6 | 19.9 | 60 55
dnagar 146 | 437

11 | Ahme | Kopargaon | Critical | Yesgaon Yesgaon 744 | 19.9 | 60 55
dnagar 771 | 379

12 | Ahme | Pathardi Semi Chinchpur Chinchpur 752 | 19.0 | 60 55
dnagar Critical | pyngyl Pangul 93 074

13 | Ahme | Pathardi Semi Dulechandgaon | Dulechandgaon | 75.2 | 19.1 | 60 55
dnagar Critical 215 | 881

14 | Ahme | Pathardi Semi Kasar Kasar 75.0 | 19.2 | 60 55
dnagar Critical | pimpalgaon Pimpalgaon 88 415

15 | Ahme | Pathardi Semi Manik Daundi Manik Daundi 75.1 | 19.0 | 60 55
dnagar Critical 541 | 747

16 | Ahme | Pathardi Semi Mohari Mohari 752 | 19.1 | 60 55
dnagar Critical 094 | 316

17 | Ahme | Pathardi Semi Mohoj Diodhe Mohoj Diodhe 75.2 | 19.1 | 60 55
dnagar Critical 874 | 361

18 | Ahme | Pathardi Semi Nandur-nimba- | Nandur-nimba- | 75.3 | 19.1 | 60 55
dnagar Critical | 4aitya daitya 569 | 911

19 | Ahme | Pathardi Semi Pathardi (M Cl) | Pathardi(M CI) | 75.1 | 19.1 | 60 55
dnagar Critical 751 | 771

20 | Ahme | Pathardi Semi Sakegaon Sakegaon 75.1 | 19.2 | 60 55
dnagar Critical 494 | 478

21 | Ahme | Pathardi Semi Shirasathwadi Shirasathwadi 75.1 | 19.1 | 60 55
dnagar Critical 658 | 406

22 | Ahme | Pathardi Semi Susare Susare 752 |1 19.2 | 60 55
dnagar Critical 219 | 537

23 | Ahme | Pathardi Semi Tondoli Tondoli 753 | 19.2 | 60 55
dnagar Critical 534 | 49

24 | Ahme | Rahta Over Shingave Shingave 74.5 | 19.8 | 60 55
dnagar Lxploite 543 | 136

25 | Ahme | Shevgaon Semi Akhegaon Akhegaon 752 119.2 | 60 55
dnagar Critical | Tjgarfy Titarfa 853 | 561

26 | Ahme | Shevgaon Semi Balam Takali Balam Takali 754 1 19.3 | 60 55
dnagar Critical 894 | 155

27 | Ahme | Shevgaon Semi Bhatkudgaon Bhatkudgaon 75.1 | 19.3 | 60 55
dnagar Critical 416 | 788

28 | Ahme | Shevgaon Semi Bodkhe Bodkhe 752 | 19.4 | 60 55
dnagar Critical 373 | 182

29 | Ahme | Shevgaon Semi Deotakli Deotakli 75.1 | 19.4 | 60 55
dnagar Critical 587 | 321

30 | Ahme | Shevgaon Semi Dhor Jalgaon Dhor Jalgaon 75.0 | 19.3 | 60 55
dnagar Critical | Njg, Ne. 832 | 219
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31 | Ahme | Shevgaon Semi Erandgaon Erandgaon 75.2 | 19.4 | 60 55
dnagar Critical 923 | 389

32 | Ahme | Shevgaon Semi Gadewadi Gadewadi 753 1 19.3 | 60 55
dnagar Critical 533 | 801

33 | Ahme | Shevgaon Semi Ghevri Ghevri 75.1 | 19.4 | 60 55
dnagar Critical 883 | 991

34 | Ahme | Shevgaon Semi Ghotan Ghotan 752 | 19.3 | 60 55
dnagar Critical 907 | 882

35 | Ahme | Shevgaon Semi Kharadgaon Kharadgaon 752 | 19.3 | 60 55
dnagar Critical 868 | 159

36 | Ahme | Shevgaon Semi Ladjalgaon Ladjalgaon 754 | 19.2 | 60 55
dnagar Critical 258 | 586

37 | Ahme | Shevgaon Semi Mungi Mungi 754 | 19.3 | 60 55
dnagar Critical 248 | 959

38 | Ahme | Shevgaon Semi Shevgaon Shevgaon 752 |1 19.3 | 60 55
dnagar Critical 234 | 653

39 | Ahme | Shevgaon Semi Warkhed Warkhed 753 | 19.3 | 60 55
dnagar Critical 493 | 207

40 | Ahme | Shevgaon Semi Warur Bk. Warur Bk. 752 | 19.3 | 60 55
dnagar Critical 138 | 082

41 | Amrav | Achalpur Over Wadgaon Wadgaon 774 | 21.2 | 60 55
ati dEXp loite | Fattepur Fattepur 342 | 791

42 | Amrav | Amravati Semi Anjangaon bari | Anjangaon bari | 77.7 | 20.8 | 60 55
ati Critical 755 | 303

43 | Amrav | Amravati Semi Bhankheda Kh. | Bhankheda Kh. | 77.8 | 20.8 | 60 55
ati Critical 363 | 963

44 | Amrav | Amravati Semi Chanduri Chanduri 77.7 | 20.8 | 60 55
ati Critical 078 | 934

45 | Amrav | Amravati Semi Kathora Bk. Kathora Bk. 77.7 | 20.9 | 60 55
ati Critical 516 84

46 | Amrav | Amravati Semi Masod Masod 77.8 | 20.9 | 60 55
ati Critical 367 | 608

47 | Amrav | Amravati Semi Nandgaon peth | Nandgaon peth | 77.8 | 21.0 | 60 55
ati Critical 307 | 116

48 | Amrav | Amravati Semi Sawardi Sawardi 77.8 | 21.0 | 60 55
ati Critical 931 19

49 | Amrav | Amravati Semi Sukali Sukali 77.7 | 20.9 | 60 55
ati Critical 069 | 561

50 | Amrav | Amravati Semi Udkhed Udkhed 77.8 | 20.8 | 60 55
ati Critical 353 | 395

51 | Amrav | Chandur Safe Chandur Chandur 77.9 | 20.8 | 60 55
ati Railway Railway (M Cl) | Railway (M Cl) | 832 | 101

52 | Amrav | Dhamangao | Semi Ashok Nagar Ashok Nagar 78.1 | 20.8 | 60 55
ati n Railway | Critical 113 | 865

53 | Amrav | Dhamangao | Semi Dhamangaon Dhamangaon 78.1 | 20.7 | 60 55
ati n Railway | Ml | Rajlway (MCI) | Railway (MCI) | 399 | 806

54 | Amrav | Dhamangao | Semi Gangajali Gangajali 78.1 | 20.8 | 60 55
ati n Railway Critical 026 |22

55 | Amrav | Dhamangao | Semi Kharda Kharda 78.2 | 20.7 | 60 55
ati n Railway | Critical 369 | 153

56 | Amrav | Dhamangao | Semi Mund Nilkanth | Mund Nilkanth | 78.2 | 20.8 | 60 55
ati n Railway Critical | gakharam Sakharam 318 | 291

57 | Amrav | Dhamangao | Semi Pathanpur Pathanpur 78.0 | 20.7 | 60 55
ati n Railway | Critical 979 | 095

58 | Amrav | Dhamangao | Semi Pimpalkhuta Pimpalkhuta 78.1 | 20.8 | 60 55
ati n Railway | Critical 653 | 932

59 | Amrav | Dharni Safe Dharni (CT) Dharni (CT) 76.8 | 21.5 | 60 55
ati 914 | 541

60 | Amrav | Morshi Over Dhamangaon Dhamangaon 77.8 | 21.2 | 60 55
ati Lxplotte 977 | 187
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61 | Amrav | Nandgaon- | Semi Belora Hirapur | Belora Hirapur | 77.6 | 20.8 | 60 55
ati Khandeshw | Critical 991 | 199
ar
62 | Amrav | Nandgaon- | Semi Bopnemtabad Bopnemtabad 77.6 | 20.7 | 60 55
ati Khandeshw | Critical 462 | 766
ar
63 | Amrav | Nandgaon- | Semi Dhawalsari Dhawalsari 77.6 | 20.7 | 60 55
ati Khandeshw | Critical 969 | 68
ar
64 | Amrav | Nandgaon- | Semi Jamgaon Jamgaon 77.7 | 20.7 | 60 55
ati Khandeshw | Critical 726 | 682
ar
65 | Amrav | Nandgaon- | Semi Lohogaon Lohogaon 77.6 | 20.5 | 60 55
ati Khandeshw | Critical 877 | 923
ar
66 | Amrav | Nandgaon- | Semi Manjari Manjari 77.8 |20.7 | 60 55
ati Khandeshw | Critical 31 | 678
ar
67 | Amrav | Nandgaon- | Semi Mund Mund 77.8 | 20.6 | 60 55
ati Khandeshw | €ritical | Nishankrao Nishankrao 33 718
ar
68 | Amrav | Nandgaon- | Semi Nimgavhan Nimgavhan 77.8 | 20.5 | 60 55
ati Khandeshw | Critical 305 | 891
ar
69 | Amrav | Nandgaon- | Semi Onkar Kheda Onkar Kheda 77.8 | 20.7 | 60 55
ati Khandeshw | Critical 395 | 092
ar
70 | Amrav | Nandgaon- | Semi Palas Mandal Palas Mandal 77.7 | 20.6 | 60 55
ati Khandeshw | Critical 591 | 403
ar
71 | Amrav | Nandgaon- | Semi Papal Papal 77.6 | 20.6 | 60 55
ati Khandeshw | Critical 88 | 425
ar
72 | Amrav | Nandgaon- | Semi Takli Kanada Takli Kanada 77.6 | 20.7 | 60 55
ati Khandeshw | Critical 934 | 088
ar
73 | Amrav | Tiwsa Safe Tiwsa Tiwsa 779 | 21.0 | 60 55
ati 914 | 885
74 | Auran | Aurangabad | Semi Abdimandi Abdimandi 75.2 | 19.9 | 60 55
gabad Critical 275 | 46
75 | Auran | Aurangabad | Semi Adgaon Bk Adgaon Bk 754 | 19.8 | 60 55
gabad Critical 194 | 235
76 | Auran | Aurangabad | Semi Aurangabad Aurangabad 752 | 19.8 | 60 55
gabad Critical | () (CB) 705 | 907
77 | Auran | Aurangabad | Semi Aurangabad (M | Aurangabad M | 75.3 | 19.8 | 60 55
gabad Critical | Corp.) Corp.) 471 | 874
78 | Auran | Aurangabad | Semi Daigavhan Daigavhan 75.5 1 19.7 | 60 55
gabad Critical 504 | 617
79 | Auran | Aurangabad | Semi Georai Kubri Georai Kubri 75.5 | 19.9 | 60 55
gabad Critical 5 437
80 | Auran | Aurangabad | Semi Ghardon Tanda | Ghardon Tanda | 75.4 | 19.7 | 60 55
gabad Critical 216 | 57
81 | Auran | Aurangabad | Semi Golatgaon Golatgaon 75.6 | 19.8 | 60 55
gabad Critical 184 | 278
82 | Auran | Aurangabad | Semi Jalgaon Feran Jalgaon Feran 75.6 | 19.8 | 60 55
gabad Critical 27 9
83 | Auran | Aurangabad | Semi Jatwada Jatwada 752 119.9 | 60 55
gabad Critical 871 | 432
84 | Auran | Aurangabad | Semi Karmad Karmad 75.5 1 19.8 | 60 55
gabad Critical 466 | 834
85 | Auran | Aurangabad f’:e?n.i | Karodi Karodi 75.2 | 19.8 | 60 55
ritica
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gabad 114 | 845

86 | Auran | Aurangabad | Semi Khamkheda Khamkheda 75.4 | 20.0 | 60 55
gabad Critical 793 | 142

87 | Auran | Aurangabad | Semi Kubhephal Kubhephal 754 | 19.8 | 60 55
gabad Critical 894 | 726

88 | Auran | Aurangabad | Semi Laygaon Laygaon 754 | 19.7 | 60 55
gabad Critical 817 | 588

89 | Auran | Aurangabad | Semi Mandki Mandki 754 | 19.9 | 60 55
gabad Critical 13 | 069

90 | Auran | Aurangabad | Semi Mangrul Mangrul 75.5 | 19.8 | 60 55
gabad Critical 492 | 337

91 | Auran | Aurangabad | Semi Naigavhan Naigavhan 75.5 120.0 | 60 55
gabad Critical 583 | 054

92 | Auran | Aurangabad | Semi Palshi Palshi 75.4 | 19.9 | 60 55
gabad Critical 202 | 503

93 | Auran | Aurangabad | Semi Pimpal Khunta Pimpal Khunta 75.6 | 199 | 60 55
gabad Critical 152 | 505

94 | Auran | Aurangabad | Semi Satala Satala 754 | 20.0 | 60 55
gabad Critical 315 | 103

95 | Auran | Aurangabad | Semi Satara (CT) Satara (CT) 75.3 | 19.8 | 60 55
gabad Critical 401 | 322

96 | Auran | Gangapur Semi Anantpur (CT) Anantpur (CT) 75.0 | 19.9 | 60 55
gabad Critical 18 44

97 | Auran | Gangapur Semi Bhiw-dhanora Bhiw-dhanora 75.0 | 19.6 | 60 55
gabad Critical 899 | 443

98 | Auran | Gangapur Semi Bhoigaon Bhoigaon 75.0 | 19.7 | 60 55
gabad Critical 813 | 567

99 | Auran | Gangapur Semi Dahegaon Dahegaon 75.1 | 19.7 | 60 55
gabad Critical 464 | 45

100 | Auran | Gangapur Semi Deokarwadi Deokarwadi 75.1 | 19.6 | 60 55
gabad Critical 502 | 355

101 | Auran | Gangapur Semi Fajalpur Fajalpur 74.9 | 19.6 | 60 55
gabad Critical 504 | 933

102 | Auran | Gangapur Semi Gangapur Gangapur 75.0 | 19.7 | 60 55
gabad Critical | vy (MCI) 069 | 074

103 | Auran | Gangapur Semi Gavli Shivra Gavli Shivra 75.0 | 19.8 | 60 55
gabad Critical 717 | 832

104 | Auran | Gangapur Semi Guru Dhanora Guru Dhanora 75.1 | 19.7 | 60 55
gabad Critical 496 | 001

105 | Auran | Gangapur Semi Jambhala Jambhala 75.1 1 19.9 | 60 55
gabad Critical 505 | 482

106 | Auran | Gangapur Semi Jogeshwari Jogeshwari 752 | 19.8 | 60 55
gabad Critical 151 | 235

107 | Auran | Gangapur Semi Kaigaon Kaigaon 75.0 | 19.6 | 60 55
gabad Critical 256 | 369

108 | Auran | Gangapur Semi Kasoda Kasoda 75.1 | 19.8 | 60 55
gabad Critical 582 | 239

109 | Auran | Gangapur Semi Shivrai Shivrai 752 | 19.7 | 60 55
gabad Critical 096 | 673

110 | Auran | Gangapur Semi Siddhanath Siddhanath 75.0 | 19.8 | 60 55
gabad Critical | Wwadgaon Wadgaon 17 194

111 | Auran | Gangapur Semi Sillegaon Sillegaon 75.0 | 19.8 | 60 55
gabad Critical 152 | 755

112 | Auran | Gangapur Semi Sindhi Sindhi 75.1 | 19.8 | 60 55
gabad Critical | girasgaon Sirasgaon 471 | 918

113 | Auran | Gangapur Semi Sirasgaon Sirasgaon 75.0 | 19.7 | 60 55
gabad Critical 182 | 573

114 | Auran | Gangapur Semi Tandulwadi Tandulwadi 75.2 | 19.6 | 60 55
gabad Critical 149 | 396

115 | Auran | Gangapur Semi Wahegaon Wahegaon 74.8 | 19.6 | 60 55
gabad Critical 875 | 962
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116 | Auran | Gangapur (S:emi | Zodegaon Zodegaon 749 | 19.8 | 60 55
gabad ritica 548 | 143

117 | Auran | Khuldabad f’:e?n.i | Akhatwada Akhatwada 75.1 | 20.0 | 60 55
gabad ritica 451 | 744

118 | Auran | Khuldabad f’:e?n.i | Bazar Sawangi | Bazar Sawangi | 75.2 | 20.1 | 60 55
gabad ritica 984 | 277

119 | Auran | Khuldabad f’:e?n.i | Deolana Bk Deolana Bk 75.2 | 20.0 | 60 55
gabad ritica 719 | 798

120 | Auran | Khuldabad f’:e?n.i | Dhamangaon Dhamangaon 75.2 | 20.1 | 60 55
gabad ritica 262 | 332

121 | Auran | Khuldabad gem'i | Golegaon Golegaon 75.2 | 20.0 | 60 55
gabad ritica 796 | 164

122 | Auran | Khuldabad gem'i | Khuldabad Khuldabad 75.1 | 20.0 | 60 55
gabad neal 1 oMc (MCI) 917 | 065

123 | Auran | Khuldabad zem'i | Verul Verul 75.1 | 20.0 | 60 55
gabad ritica 433 | 22

124 | Auran | Paithan zem'i | Adool Bk. Adool Bk. 75.5 | 19.7 | 60 55
gabad ritica 541 | 042

125 | Auran | Paithan zem'i | Akhatwada Akhatwada 75.4 | 19.5 | 60 55
gabad ritica 394 | 029

126 | Auran | Paithan (S:eﬁ}i | Bidkin Bidkin 752 | 19.7 | 60 55
gabad ritica 909 | 005

127 | Auran | Paithan (S:emi | Bokud Jalgaon | Bokud Jalgaon | 75.3 | 19.7 | 60 55
gabad ritica 483 | 598

128 | Auran | Paithan f’:e?n.i | Chitegaon (CT) | Chitegaon (CT) | 75.2 | 19.7 | 60 55
gabad ritica 829 | 579

129 | Auran | Paithan Semi Dadegaon Dadegaon 754 | 19.4 | 60 55
gabad Critical | Jahagir Jahagir 244 | 385

130 | Auran | Paithan f’:e?n.i | Dhakephal Dhakephal 75.2 | 19.5 | 60 55
gabad ritica 918 | 688

131 | Auran | Paithan f’:e?n.i | Georai Bashi Georai Bashi 75.4 1 19.6 | 60 55
gabad ritica 039 | 397

132 | Auran | Paithan gem'i | Georai Bk. Georai Bk. 754 | 19.7 | 60 55
gabad ritica 954 | 042

133 | Auran | Paithan gem'i | Harshi Bk. Harshi Bk. 75.5 | 19.5 | 60 55
gabad ritica 536 | 638

134 | Auran | Paithan zem'i | Kadethan Bk. Kadethan Bk. 75.5 | 19.6 | 60 55
gabad ritica 554 | 35

135 | Auran | Paithan zem'i | Karkin Karkin 75.3 | 19.6 | 60 55
gabad ritica 623 |3

136 | Auran | Paithan zem'i | Kherda Kherda 75.4 | 19.5 | 60 55
gabad ritica 863 | 771

137 | Auran | Paithan (S:eﬁ}i | Koli Bodkha Koli Bodkha 75.6 | 19.5 | 60 55
gabad ritica 164 | 083

138 | Auran | Paithan (S:eﬁ}i | Nandar Nandar 754 | 19.5 | 60 55
gabad ritica 9 056

139 | Auran | Paithan f’:e?n.i | Pachod Bk. Pachod Bk. 75.6 | 19.5 | 60 55
gabad ritica 173 | 692

140 | Auran | Paithan f’:e?n.i | Paithan (M CI) Paithan (M CI) 753 | 19.4 | 60 55
gabad ritica 835 | 807

141 | Auran | Paithan Semi Ranjangaon Ranjangaon 752 | 19.7 | 60 55
gabad Critical | Ky Khuri 185 | 021

142 | Auran | Paithan f’:e?n.i | Telwadi Telwadi 753 | 19.4 | 60 55
gabad ritica 679 | 419

143 | Auran | Paithan gem'i | Vihamandwa Vihamandwa 75.5 | 19.4 | 60 55
gabad ritica 625 | 485

144 | Auran | Paithan gem'i | Warudi Bk. Warudi Bk. 754 | 19.5 | 60 55
gabad ritica 239 | 686

145 | Auran | Paithan zem'i | Warwandi Kh. Warwandi Kh. 754 | 19.7 | 60 55
gabad ritica 153 | 092

146 | Auran | Phulambri Semi Babra Babra 75.4 | 202 | 60 55
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gabad Critical 189 | 028

147 | Auran | Phulambri Semi Dhamangaon Dhamangaon 75.4 | 20.0 | 60 55
gabad Critical 864 | 709

148 | Auran | Phulambri Semi Ganori Ganori 75.3 1 20.0 | 60 55
gabad Critical 483 | 158

149 | Auran | Phulambri Semi Georai Gungi Georai Gungi 75.6 | 20.1 | 60 55
gabad Critical 178 | 306

150 | Auran | Phulambri Semi Kanhori Kanhori 75.4 | 20.1 | 60 55
gabad Critical 168 | 379

151 | Auran | Phulambri Semi Khamgaon Khamgaon 75.4 | 20.1 | 60 55
gabad Critical 839 | 997

152 | Auran | Phulambri Semi Kingaon Kingaon 75.3 | 20.0 | 60 55
gabad Critical 414 | 746

153 | Auran | Phulambri Semi Pathri Pathri 75.4 | 20.1 | 60 55
gabad Critical 848 | 394

154 | Auran | Phulambri Semi Pirbawada Pirbawada 75.5 | 20.0 | 60 55
gabad Critical 661 | 79

155 | Auran | Phulambri Semi Shirodi Bk Shirodi Bk 753 | 20.1 | 60 55
gabad Critical 476 | 492

156 | Auran | Phulambri Semi Wadod Bajar Wadod Bajar 75.5 | 20.1 | 60 55
gabad Critical 398 | 445

157 | Auran | Sillod Semi Ambhai Ambhai 75.5 | 20.4 | 60 55
gabad Critical 572 | 582

158 | Auran | Sillod Semi Amsari Amsari 75.8 | 20.5 | 60 55
gabad Critical 086 | 182

159 | Auran | Sillod Semi Andhari Andhari 75.4 1 20.2 | 60 55
gabad Critical 845 | 633

160 | Auran | Sillod Semi Borgaonwadi Borgaonwadi 754 | 20.3 | 60 55
gabad Critical 879 | 431

161 | Auran | Sillod Semi Chandapur Chandapur 75.6 | 20.3 | 60 55
gabad Critical 148 | 963

162 | Auran | Sillod Semi Digras Digras 75.7 | 20.4 | 60 55
gabad Critical 389 | 641

163 | Auran | Sillod Semi Ghatambri Ghatambri 75.6 | 20.5 | 60 55
gabad Critical 088 | 129

164 | Auran | Sillod Semi Ghatnandra Ghatnandra 754 1204 | 60 55
gabad Critical 215 | 513

165 | Auran | Sillod Semi Hatti Hatti 75.6 | 204 | 60 55
gabad Critical 118 | 559

166 | Auran | Sillod Semi Kerhala Kerhala 75.6 | 20.2 | 60 55
gabad Critical 119 | 688

167 | Auran | Sillod Semi Modha Bk. Modha Bk. 75.6 | 20.3 | 60 55
gabad Critical 155 | 325

168 | Auran | Sillod Semi Nillod Nillod 75.6 | 20.2 | 60 55
gabad Critical 172 | 145

169 | Auran | Sillod Semi Palod Palod 75.6 | 20.3 | 60 55
gabad Critical 833 | 934

170 | Auran | Sillod Semi Palshi Palshi 75.5 120.2 | 60 55
gabad Critical 475 | 701

171 | Auran | Sillod Semi Shindephal Shindephal 75.4 | 20.4 | 60 55
gabad Critical 95 | 089

172 | Auran | Sillod Semi Sillod (MCI) Sillod (MCI) 75.6 | 203 | 60 55
gabad Critical 57 | 071

173 | Auran | Sillod Semi Undangaon Undangaon 75.6 | 20.4 | 60 55
gabad Critical 796 | 569

174 | Auran | Sillod Semi Wadod Chatha Wadod Chatha 75.5 | 203 | 60 55
gabad Critical 641 | 984

175 | Auran | Sillod Semi Wasai Wasai 75.6 | 20.5 | 60 55
gabad Critical 764 | 139

176 | Auran | Soegaon Safe Soegaon Soegaon 75.6 | 20.5 | 60 55
gabad 184 | 96
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177 | Auran | Vaijapur Semi Babtara Babtara 74.6 | 19.8 | 60 55
gabad Critical 14 | 119
178 | Auran | Vaijapur Semi Bajathan Bajathan 74.8 | 19.6 | 60 55
gabad Critical 202 | 88
179 | Auran | Vaijapur Semi Bhaigaon Bhaigaon 74.7 | 20.0 | 60 55
gabad Critical | yrajjapur Vaijapur 449 | 061
180 | Auran | Vaijapur Semi Borsar Borsar 74.8 | 20.0 | 60 55
gabad Critical 788 | 096
181 | Auran | Vaijapur Semi Chinchadgaon Chinchadgaon 74.8 | 19.8 | 60 55
gabad Critical 119 | 819
182 | Auran | Vaijapur Semi Ghaigaon Ghaigaon 74.7 | 19.8 | 60 55
gabad Critical 49 | 836
183 | Auran | Vaijapur Semi Jalgaon Jalgaon 749 | 19.8 | 60 55
gabad Critical 456 | 856
184 | Auran | Vaijapur Semi Janephal Janephal 74.7 | 20.0 | 60 55
gabad Critical 555 | 704
185 | Auran | Vaijapur Semi Jategaon Jategaon 74.8 | 19.7 | 60 55
gabad Critical 122 | 62
186 | Auran | Vaijapur Semi Kangoni Kangoni 74.6 | 19.8 | 60 55
gabad Critical 828 | 192
187 | Auran | Vaijapur Semi Kapus Wadgaon | Kapus Wadgaon | 74.7 | 19.8 | 60 55
gabad Critical 485 | 176
188 | Auran | Vaijapur Semi Lasurgaon Lasurgaon 74.9 | 199 | 60 55
gabad Critical 569 | 47
189 | Auran | Vaijapur Semi Loni Kh. Loni Kh. 74.8 | 20.1 | 60 55
gabad Critical 14 | 363
190 | Auran | Vaijapur Semi Mahalgaon Mahalgaon 74.8 | 19.8 | 60 55
gabad Critical 854 | 142
191 | Auran | Vaijapur Semi Mali Mali 74.8 | 19.7 | 60 55
gabad Critical | Ghogargaon Ghogargaon 788 | 533
192 | Auran | Vaijapur Semi Nandgaon Nandgaon 74.6 | 19.9 | 60 55
gabad Critical 882 | 416
193 | Auran | Vaijapur Semi Palkhed Palkhed 74.8 | 19.8 | 60 55
gabad Critical 832 | 982
194 | Auran | Vaijapur Semi Parala Parala 74.7 | 20.1 | 60 55
gabad Critical 46 | 309
195 | Auran | Vaijapur Semi Parsoda Parsoda 74.8 | 19.9 | 60 55
gabad Critical 778 | 513
196 | Auran | Vaijapur Semi Sawandgaon Sawandgaon 74.8 | 19.9 | 60 55
gabad Critical 102 | 453
197 | Auran | Vaijapur Semi Sawkhed Sawkhed 74.8 | 20.1 | 60 55
gabad Critical | K handala Khandala 809 | 305
198 | Auran | Vaijapur Semi Shioor Shioor 74.8 | 20.0 | 60 55
gabad Critical 796 | 789
199 | Auran | Vaijapur Semi Surala Surala 74.6 | 19.8 | 60 55
gabad Critical 719 | 825
200 | Auran | Vaijapur Semi Waghla Waghla 74.9 | 20.0 | 60 55
gabad Critical 415 | 77
201 | Auran | Vaijapur Semi Wakla Wakla 74.8 | 20.1 | 60 55
gabad Critical 194 | 952
202 | Bid Ambejogai | Safe Ambejogai (M Ambejogai (M 76.3 | 18.7 | 60 55
C) C) 882 | 281
203 | Bid Ashti Safe Ashti (CT) Ashti (CT) 75.1 | 18.7 | 60 55
818 | 982
204 | Bid Dharur Safe Dharur (M Cl) Dharur (M Cl) 76.1 | 18.8 | 60 55
115 | 185
205 | Bid Georai Safe Georai (Rural) Georai (Rural) 75.7 1 19.2 | 60 55
496 | 6
206 | Bid Kaij Safe Kaij (NP) Kaij (NP) 76.0 | 18.7 | 60 55
694 | 113
207 | Bid Manjlegaon | Safe Manjlegaon Manjlegaon 76.2 | 19.1 | 60 55
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(rural) (rural) 149 | 53

208 | Bid Parli Safe Parli (M CI) Parli (M Cl) 76.5 | 18.8 | 60 55
358 | 398

209 | Bid Patoda Safe Patoda Patoda 754 | 18.8 | 60 55
873 | 012

210 | Bid Shirur Safe Shirur Shirur 754 | 19.0 | 60 55
(Kasar) 342 | 673

211 | Bid Wadwani Safe Wadvani Wadvani 76.0 | 18.9 | 60 55
46 854

212 | Bulda | Jalgaon Over Khelshivapur Khelshivapur 76.6 | 21.1 | 60 55
na (Jamod) {jxplm“’ (Jamod) (Jamod) 136 | 433

213 | Bulda | Jalgaon Over Kuvardeo Kuvardeo 76.5 | 21.1 | 60 55
na (Jamod) {jxplmte 761 | 487

214 | Bulda | Jalgaon Over Wayal Wayal 76.5 | 21.0 | 60 55
na (Jamod) EXPIOI“’ 006 | 896

215 | Bulda | Khamgaon | Safe Khamgaon (M Khamgaon (M 76.5 | 20.7 | 60 55
na Cl Cl 726 | 034

216 | Bulda | Motala Semi Kothali Kothali 76.2 | 20.6 | 60 55
na Critical 717 472

217 | Bulda | Motala Semi Pimpalgaon Pimpalgaon 76.0 | 20.7 | 60 55
na Critical | peyi Devi 227 | 621

218 | Bulda | Nandura Semi Kati Kati 76.2 | 20.8 | 60 55
na Critical 863 316

219 | Bulda | Nandura Semi Malegaon Malegaon 76.4 | 20.7 | 60 55
na Critical | pr p Raja Pr.P.Raja 218 | 781

220 | Bulda | Nandura Semi Wadi Wadi 76.3 | 20.7 | 60 55
na Critical | pr Malkapur Pr.Malkapur 627 | 787

221 | Bulda | Nandura Semi Wadner Wadner 76.3 | 20.8 | 60 55
na Critical 522 418

222 | Bulda | Shegaon Safe Shegaon (M Cl) | Shegaon M Cl) | 76.6 | 20.7 | 60 55
na 994 | 927

223 | Chand | Jiwati Safe Jiwati Jiwati 79.0 | 19.6 | 60 55
rapur 668 | 091

224 | Chand | Mul Safe Mul (M CI) Mul (M Cl) 79.6 | 20.0 | 60 55
rapur 777 | 637

225 | Chand | Pombhurna | Safe Pombhurna Pombhurna 79.6 | 19.8 | 60 55
rapur 333 | 751

226 | Chand | Sindewahi Safe Sindewahi Sindewahi 79.6 | 20.2 | 60 55
rapur 553 | 868

227 | Hingol | Aundha Safe Aundha Aundha 77.0 | 19.5 | 60 55
i (Nagnath) Nagnath Nagnath 413 | 399

228 | Hingol | Basmath Safe Basmath (M Cl) | Basmath M Cl) | 77.1 | 19.3 | 60 55
i 604 | 266

229 | Hingol | Hingoli Safe Hingoli Hingoli 77.1 | 19.7 | 60 55
i 44 155

230 | Hingol | Kalamnuri Safe Kalamnuri (M Kalamnuri (M 77.3 | 19.6 | 60 55
i C C 126 | 726

231 | Hingol | Sengaon Safe Sengaon Sengaon 76.8 | 19.7 | 60 55
i 945 | 922

232 | Jalgao | Amalner Semi Dahiwad Dahiwad 75.1 | 21.0 | 60 55
n Critical 983 843

233 | Jalgao | Amalner Semi Dangar Bk. Dangar Bk. 74.9 | 20.9 | 60 55
n Critical 398 576

234 | Jalgao | Amalner Semi Eklahare Eklahare 749 | 21.1 | 60 55
n Critical 373 354

235 | Jalgao | Amalner Semi Javakhede Javakhede 749 | 21.0 | 60 55
n Critical 356 374

236 | Jalgao | Amalner Semi Kurhe Kh. Kurhe Kh. 75.1 | 21.0 | 60 55
n Critical 407 384
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237 | Jalgao | Amalner Semi Vavade Vavade 74.9 | 21.0 | 60 55
n Critical 373 707
238 | Jalgao | Bhadgaon Semi Adalase Adalase 75.0 | 20.6 | 60 55
n Critical 077 494
239 | Jalgao | Bhadgaon Semi Kajgaon Kajgaon 75.1 | 20.5 | 60 55
n Critical 429 816
240 | Jalgao | Bhadgaon Semi Kothali Kothali 75.2 | 20.6 | 60 55
n Critical 021 377
241 | Jalgao | Bhadgaon Semi Lon Pr. Utran Lon Pr. Utran 75.2 | 20.7 | 60 55
n Critical 846 055
242 | Jalgao | Bhadgaon Semi Mahindale Mahindale 75.1 | 20.7 | 60 55
n Critical 578 15
243 | Jalgao | Bhadgaon Semi Picharde Picharde 75.1 | 20.6 | 60 55
n Critical 515 497
244 | Jalgao | Bhadgaon Semi Wade Wade 75.0 | 20.5 | 60 55
n Critical 798 778
245 | Jalgao | Bhusawal Semi Bhusaval (MCI) | Bhusaval (MCI) | 75.7 | 21.0 | 60 55
n Critical 876 411
246 | Jalgao | Bhusawal Semi Daryapur Daryapur 759 | 21.0 | 60 55
n Critical 387 281
247 | Jalgao | Bhusawal Semi Jogalkhori Jogalkhori 75.7 1209 | 60 55
n Critical 469 203
248 | Jalgao | Bhusawal Semi Varad Seem Varad Seem 75.7 1209 | 60 55
n Critical 422 621
249 | Jalgao | Bhusawal Semi Varangaon (CT) | Varangaon (CT) | 75.8 | 21.0 | 60 55
n Critical 949 166
250 | Jalgao | Bhusawal Semi Vilhale Vilhale 75.8 | 209 | 60 55
n Critica 786 | 681
1
251 | Jalgao | Bodvad Semi Bodwad Bodwad 759 | 20.8 | 60 55
n Critica 942 | 789
1
252 | Jalgao | Bodvad Semi Manmodi Manmodi 75.8 | 209 | 60 55
n Critica 231 | 089
1
253 | Jalgao | Bodvad Semi Salshingi Salshingi 75.9 1209 | 60 55
n Critica 481 | 034
1
254 | Jalgao | Bodvad Semi Shelwad Shelwad 75.9 |20.8 | 60 55
n Critica 499 | 45
1
255 | Jalgao | Bodvad Semi Surwade Kh. Surwade Kh. 75.8 | 20.8 | 60 55
n Critica 787 | 984
1
256 | Jalgao | Chalisgaon | Semi Bhoras Bk. Bhoras Bk. 74.9 | 20.5 | 60 55
n Critica 528 | 138
1
257 | Jalgao | Chalisgaon | Semi Chalisgaon(M Chalisgaon(M 75.0 | 204 | 60 55
n Critica | Cl) Cl 07 589
1
258 | Jalgao | Chalisgaon | Semi Ghodegaon Ghodegaon 74.8 |20.3 | 60 55
n Critica 852 | 493
1
259 | Jalgao | Chalisgaon | Semi Hatgaon Hatgaon 74.8 | 203 | 60 55
n Critica 689 | 907
1
260 | Jalgao | Chalisgaon | Semi Jamada Jamada 75.0 | 20.5 | 60 55
n Critica 049 | 747
1
261 | Jalgao | Chalisgaon | Semi Kalamadu Kalamadu 74.9 | 20.6 | 60 55
n Critica 513 | 406
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262 | Jalgao | Chalisgaon | Semi Kargaon Kargaon 75.0 | 20.5 | 60 55
n Critica 071 | 101
1
263 | Jalgao | Chalisgaon | Semi Khadaki Bk. Khadaki Bk. 74.9 | 204 | 60 55
n Critica 481 | 492
1
264 | Jalgao | Chalisgaon | Semi Kunzar Kunzar 75.0 | 20.7 | 60 55
n Critica 001 | 052
1
265 | Jalgao | Chalisgaon | Semi Patana Patana 74.9 | 203 | 60 55
n Critica 747 | 52
1
266 | Jalgao | Chalisgaon | Semi Pimparkhede Pimparkhede 75.0 | 20.3 | 60 55
n Critica 097 | 938
1
267 | Jalgao | Chalisgaon | Semi Ranjangaon Ranjangaon 75.0 | 204 | 60 55
n Critica 609 | 083
1
268 | Jalgao | Chalisgaon | Semi Sayagaon Sayagaon 74.8 | 20.5 | 60 55
n Critica 133 | 133
1
269 | Jalgao | Chalisgaon | Semi Shewari Shewari 74.8 | 20.4 | 60 55
n Critica 825 | 447
1
270 | Jalgao | Chalisgaon | Semi Takali Pr. Takali Pr. 74.8 | 20.5 | 60 55
n Critica | Dehere Dehere 78 14
1
271 | Jalgao | Chalisgaon | Semi Varkhede Bk. Varkhede Bk. 74.8 | 20.5 | 60 55
n Critica 773 | 759
1
272 | Jalgao | Chalisgaon | Semi Wakadi Wakadi 75.0 | 204 | 60 55
n Critica 762 | 522
1
273 | Jalgao | Chopda Semi Chahardi Chahardi 752 | 21.2 | 60 55
n Critica 288 | 166
1
274 | Jalgao | Chopda Semi Chaugaon Chaugaon 752 | 21.3 | 60 55
n Critica 222 | 217
1
275 | Jalgao | Erandol Semi Adgaon Adgaon 75.2 | 20.7 | 60 55
n Critica 795 | 717
1
276 | Jalgao | Erandol Semi Bhatkhede Bhatkhede 75.3 1 20.8 | 60 55
n Critica 989 | 356
1
277 | Jalgao | Erandol Semi Galapur Galapur 753 | 20.8 | 60 55
n Critica 562 | 424
1
278 | Jalgao | Erandol Semi Kadholi Kadholi 75.4 | 209 | 60 55
n Critica 8 621
1
279 | Jalgao | Erandol Semi Kasoda Kasoda 75.2 | 20.8 | 60 55
n Critica 82 247
1
280 | Jalgao | Erandol Semi Nagduli Nagduli 75.4 | 20.8 | 60 55
n Critica 34 885
1
281 | Jalgao | Erandol Semi Palasdal Palasdal 75.2 | 20.8 | 60 55
n Critica 906 | 988

1
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282 | Jalgao | Erandol Semi Ringangaon Ringangaon 75.4 | 209 | 60 55
n Critica 163 | 519
1
283 | Jalgao | Erandol Semi Vikharan Vikharan 753 | 209 | 60 55
n Critica 517 | 514
1
284 | Jalgao | Jalgaon Safe Jalgaon (M Jalgaon (M 75.5 | 209 | 60 55
n Corp.) Corp.) 737 | 862
285 | Jalgao | Jamner Semi Devlasgaon Devlasgaon 75.9 | 20.7 | 60 55
n Critica 442 | 69
1
286 | Jalgao | Jamner Semi Ekulti Bk. Ekulti Bk. 75.6 | 20.7 | 60 55
n Critica 069 | 108
1
287 | Jalgao | Jamner Semi Hivar Khede Hivar Khede 75.7 | 20.8 | 60 55
n Critica | Bk. Bk. 451 | 369
1
288 | Jalgao | Jamner Semi Jambhol Jambhol 75.7 | 20.6 | 60 55
n Critica 509 | 489
1
289 | Jalgao | Jamner Semi Jamner (M Cl) Jamner (M Cl) 75.7 | 20.8 | 60 55
n Critica 9 156
1
290 | Jalgao | Jamner Semi Londhri Bk. Londhri Bk. 75.7 | 20.7 | 60 55
n Critica 502 | 047
1
291 | Jalgao | Jamner Semi Malkhede Malkhede 75.5 | 20.6 | 60 55
n Critica 505 | 519
1
292 | Jalgao | Jamner Semi Nandre Haveli Nandre Haveli 75.9 120.7 | 60 55
n Critica 467 | 113
1
293 | Jalgao | Jamner Semi Neri Bk. Neri Bk. 75.6 | 20.8 | 60 55
n Critica 818 | 376
1
294 | Jalgao | Jamner Semi Pahur Kasba Pahur Kasba 75.6 | 20.7 | 60 55
n Critica 768 | 028
1
295 | Jalgao | Jamner Semi Paladhi Paladhi 75.6 | 20.7 | 60 55
n Critica 727 | 673
1
296 | Jalgao | Jamner Semi Palas Khede Palas Khede 75.6 | 20.8 | 60 55
n Critica | Mirache Mirache 151 | 383
1
297 | Jalgao | Jamner Semi Phattepur Phattepur 75.8 | 20.6 | 60 55
n Critica 861 | 478
1
298 | Jalgao | Jamner Semi Rotwad Rotwad 75.5 120.7 | 60 55
n Critica 495 | 752
1
299 | Jalgao | Jamner Semi Savarle Savarle 75.8 1 20.7 | 60 55
n Critica 803 | 146
1
300 | Jalgao | Jamner Semi Shahapur Shahapur 75.8 | 20.7 | 60 55
n Critica 105 | 137
1
301 | Jalgao | Jamner Semi Shendurni Shendurni 75.6 | 20.6 | 60 55
n Critical 083 487
302 | Jalgao | Jamner Semi Sonari Sonari 75.8 | 20.8 | 60 55
n Critical 71 282
303 | Jalgao | Jamner Semi Takar Khede Takar Khede 75.8 | 20.7 | 60 55

Critical
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n 088 | 655
304 | Jalgao | Jamner Semi Tondapur Tondapur 75.8 1 20.5 | 60 55
n Critical 036 842
305 | Jalgao | Jamner Semi Wakadi Wakadi 75.8 | 20.6 | 60 55
n Critical 137 516
306 | Jalgao | Muktainaga | Safe Muktainagar Muktainagar 76.0 | 21.0 | 60 55
n r (Edlabad) 559 | 52
307 | Jalgao | Pachora Semi Anturli Anturli 75.3 | 20.7 | 60 55
n Critical | '}y Pr Pachora Kh.Pr.Pachora 472 | 057
308 | Jalgao | Pachora Semi Bambarud Pr. Bambarud Pr. 75.4 | 20.7 | 60 55
n Critical | Bordar Bordar 727 | 702
309 | Jalgao | Pachora Semi Galan Bk. Galan Bk. 75.2 | 20.5 | 60 55
n Critical 8 1 8 896
310 | Jalgao | Pachora Semi Kalamsare Kalamsare 75.5 | 20.7 | 60 55
n Critical 5 14 044
311 | Jalgao | Pachora Semi Khedgaon Khedgaon 754 |20.7 | 60 55
n Critical 164 077
312 | Jalgao | Pachora Semi Kurangi Kurangi 754 |20.7 | 60 55
n Critical 125 701
313 | Jalgao | Pachora Semi Kurhad Bk. Kurhad Bk. 75.4 | 20.7 | 60 55
n Critical 787 037
314 | Jalgao | Pachora Semi Lohatar Lohatar 75.2 | 20.6 | 60 55
n Critical 786 407
315 | Jalgao | Pachora Semi Nagardeole Bk. | Nagardeole Bk. | 75.2 | 20.5 | 60 55
Critical
n 14 73
316 | Jalgao | Pachora Semi Nipane Nipane 75.2 | 20.5 | 60 55
n Critical 094 191
317 | Jalgao | Pachora Semi Pachora MM Cl) | Pachora(M Cl) | 753 | 20.6 | 60 55
n Critical 504 647
318 | Jalgao | Pachora Semi Pimpalgaon Bk. | Pimpalgaon Bk. | 75.4 | 20.5 | 60 55
n Critical 9 14 7 1 7
319 | Jalgao | Pachora Semi Sarve Sarve 75.1 | 20.5 | 60 55
n Critical | K} Pr.Bhadgaon | Kh.Pr.Bhadgaon | 501 | 177
320 | Jalgao | Pachora Semi Sawkhede Kh. Sawkhede Kh. 75.4 | 20.6 | 60 55
n Critical 738 46
321 | Jalgao | Pachora Semi Shindad Shindad 75.4 | 20.5 | 60 55
n Critical 286 692
322 | Jalgao | Parola Semi Chorwad Chorwad 75.1 | 20.7 | 60 55
n Critical 982 727
323 | Jalgao | Parola Semi Dholi Dholi 75.0 | 20.7 | 60 55
n Critical 081 691
324 | Jalgao | Parola Semi Rajawad Rajawad 75.2 | 20.9 | 60 55
n Critical 05 603
325 | Jalgao | Parola Semi Sangvi Sangvi 75.2 | 20.9 | 60 55
n Critical 076 073
326 | Jalgao | Parola Semi Shelave Bk. Shelave Bk. 75.1 | 20.9 | 60 55
n Critical 354 528
327 | Jalgao | Parola Semi Shirasmani Shirasmani 75.1 | 20.7 | 60 55
n Critical 347 796
328 | Jalgao | Parola Semi Shivare Digar Shivare Digar 75.0 | 20.7 | 60 55
n Critical 801 083
329 | Jalgao | Raver Over Jinsi Jinsi 76.0 | 21.3 | 60 55
n Lxplotte 132 | 369
330 | Jalgao | Raver Over Mohagan Bk. Mohagan Bk. 76.0 | 21.3 | 60 55
n Exploit 859 | 307
ed
331 | Jalgao | Raver Over Morwhal Morwhal 759 | 21.3 | 60 55
n Exploit 444 | 575
ed
332 | Jalgao | Raver Over Pal Pal 75.8 | 21.3 | 60 55
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n Exploit 776 | 576
ed
333 | Jalna Badnapur Safe Badnapur Badnapur 75.7 | 19.8 | 60 55
263 | 674
334 | Jalna Ghansawan | Safe Ghansawangi Ghansawangi 759 | 19.5 | 60 55
gi 912 | 19
335 | Jalna Jalna Safe Jalna (M ClI) Jalna (M ClI) 759 | 19.8 | 60 55
031 | 467
336 | Kolha | Ajra Safe Ajra (CT) Ajra (CT) 74.2 | 16.1 | 60 55
pur 093 | 133
337 | Kolha | Chandgad Safe Chandgad Chandgad 74.1 | 159 | 60 55
pur 713 | 47
338 | Kolha | Gadhinglaj Safe Gadhinglaj (M Gadhinglaj (M 743 | 16.2 | 60 55
pur Cl) Cl) 543 | 262
339 | Kolha | Hatkanangle | Safe Korochi (CT) Korochi (CT) 744 | 16.7 | 60 55
pur 285 | 272
340 | Kolha | Karvir Safe Kolhapur (M Kolhapur (M 74.2 | 16.6 | 60 55
pur Corp.) Corp.) 307 | 958
341 | Kolha | Panhala Safe Panhala (M Cl) | Panhala(M CI) | 74.1 | 16.8 | 60 55
pur 125 | 063
342 | Kolha | Radhanagari | Safe Radhanagari Radhanagari 74.0 | 16.4 | 60 55
pur 093 | 083
343 | Kolha | Shahuwadi | Safe Malkapur (M Malkapur (M 73.9 | 169 | 60 55
pur Cl) Cl) 309 | 187
344 | Kolha | Shirol Safe Shirol Shirol 74.6 | 16.7 | 60 55
pur 039 | 337
345 | Latur Chakur Safe Gharni Gharni 76.8 | 184 | 60 55
124 | 82
346 | Latur | Jalkot Safe Jalkot Jalkot 77.1 | 18.6 | 60 55
864 | 216
347 | Latur | Latur Semi Babhalgaon Babhalgaon 76.6 | 183 | 60 55
Critica 208 | 711
1
348 | Latur | Latur Semi Bhoyara Bhoyara 76.4 | 183 | 60 55
Critica 198 | 682
1
349 | Latur Latur Semi Ekurga Ekurga 76.3 | 18.3 | 60 55
Critica 566 | 458
1
350 | Latur | Latur Semi Latur (MCI) Latur (MCI) 76.5 | 183 | 60 55
Critica 662 | 845
1
351 | Latur | Latur Semi Niwali Niwali 76.2 | 183 | 60 55
Critica 961 | 673
1
352 | Latur Renapur Safe Renapur Renapur 76.5 | 18.5 | 60 55
987 | 243
353 | Latur Shirur- Safe Shirur Anantpal | Shirur Anantpal | 76.8 | 18.3 | 60 55
Anantpal 445 | 264
354 | Mumb | Mumbai Not Mumbai Mumbai 72.8 | 189 | 60 55
ai Assess 377 | 964
ed
355 | Mumb | Borivali Not Borivali Borivali 72.8 | 19.2 | 60 55
ai- Assess 508 | 254
Subur ed
ban
356 | Nagpu | Kuhi Safe Kuhi Kuhi 79.3 | 21.0 | 60 55
T 712 | 147
357 | Nagpu | Mauda Safe Mouda (CT) Mouda (CT) 79.3 | 21.1 | 60 55
r 984 | 41
358 | Nande | Ardhapur Safe Ardhapur Ardhapur 77.3 | 19.2 | 60 55
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d 676 | 883
359 | Nande | Bhokar Safe Bhokar (M CI) Bhokar (M CI) 77.6 | 19.2 | 60 55
d 719 | 033
360 | Nande | Biloli Safe Biloli (M Cl) Biloli (M Cl) 77.7 | 18.7 | 60 55
d 245 | 648
361 | Nande | Dharmabad | Safe Dharmabad (M | Dharmabad M | 77.8 | 18.8 | 60 55
d Cl Cl 49 913
362 | Nande | Himayatnag | Safe Himayatnagar Himayatnagar 77.8 | 19.4 | 60 55
d ar 686 | 058
363 | Nande | Kandhar Safe Kandhar (M Cl) | Kandhar (M CI) | 77.1 | 18.8 | 60 55
d 899 | 717
364 | Nande | Kinwat Safe Kinwat (M CI) Kinwat (M CI) 78.2 | 19.6 | 60 55
d 142 | 232
365 | Nande | Loha Safe Loha (M CI) Loha (M CI) 77.1 | 18.9 | 60 55
d 129 | 439
366 | Nande | Mahoor Safe Mahoor Mahoor 779 | 19.8 | 60 55
d 555 | 422
367 | Nande | Mudkhed Safe Mudkhed (M Mudkhed (M 77.4 | 19.1 | 60 55
d Cl Cl 978 | 537
368 | Nande | Mukhed Safe Mukhed M Cl) | Mukhed M Cl) | 77.3 | 18.7 | 60 55
d 698 | 091
369 | Nande | Naigaon Safe Naigaon Naigaon 77.5 | 18.8 | 60 55
d (Khairgaon) 284 | 413
370 | Nande | Nanded Safe Nanded Nanded 77.3 | 19.1 | 60 55
d Waghala (M Waghala (M 074 | 573
Corp.) Corp.)
371 | Nande | Umri Safe Peth Umri (M Peth Umri (M 77.6 | 19.0 | 60 55
d Cl Cl 437 | 358
372 | Nashik | Baglan Semi Aliyabad Aliyabad 73.9 | 20.7 | 60 55
Critica 972 | 664
1
373 | Nashik | Baglan Semi Baglan Baglan 74.2 | 20.5 | 60 55
Critica 022 | 916
1
374 | Nashik | Baglan Semi Bijote Bijote 74.2 | 20.7 | 60 55
Critica 014 | 186
1
375 | Nashik | Baglan Semi Bodhari Bodhari 74.3 | 20.8 | 60 55
Critica 257 | 134
1
376 | Nashik | Baglan Semi Bramhangaon Bramhangaon 74.2 | 20.5 | 60 55
Critica 951 | 543
1
377 | Nashik | Baglan Semi Chaundhane Chaundhane 74.1 | 20.6 | 60 55
Critica 35 27
1
378 | Nashik | Baglan Semi Dahindule Dahindule 74.0 | 20.6 | 60 55
Critica 72 325
1
379 | Nashik | Baglan Semi Daswel Daswel 74.1 | 20.8 | 60 55
Critica 331 | 206
1
380 | Nashik | Baglan Semi Fopir Fopir 74.2 | 20.7 | 60 55
Critica 679 | 037
1
381 | Nashik | Baglan Semi Ganeshnagar Ganeshnagar 74.0 | 20.8 | 60 55
Critica | (N.V.) (N.V) 524 | 053
1
382 | Nashik | Baglan Semi [jamane [jamane 74.3 | 20.7 | 60 55
Critica 388 | 613

1
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383 | Nashik | Baglan Semi Jaikheda Jaikheda 74.2 | 20.7 | 60 55
Critica 056 | 657
1

384 | Nashik | Baglan Semi Jaipur Jaipur 74.2 | 20.8 | 60 55
Critica 071 | 223
1

385 | Nashik | Baglan Semi Karhe Karhe 74.2 | 20.6 | 60 55
Critica 658 | 424
1

386 | Nashik | Baglan Semi Mohalangi Mohalangi 74.0 | 20.8 | 60 55
Critica 156 | 145
1

387 | Nashik | Baglan Semi Mulane Mulane 74.2 | 20.6 | 60 55
Critica 045 | 426
1

388 | Nashik | Baglan Semi Pathave Digar Pathave Digar 74.0 | 20.6 | 60 55
Critica 169 | 77
1

389 | Nashik | Baglan Semi Salwan Salwan 73.9 | 20.6 | 60 55
Critica 557 | 932
1

390 | Nashik | Baglan Semi Sarade Sarade 74.3 | 20.6 | 60 55
Critica 348 | 956
1

391 | Nashik | Baglan Semi Taharabad Taharabad 74.1 | 20.7 | 60 55
Critica 351 | 636
1

392 | Nashik | Baglan Semi Talwade Digar Talwade Digar 74.0 | 20.6 | 60 55
Critica 469 | 812
1

393 | Nashik | Baglan Semi Tinghari Tinghari 74.2 | 20.8 | 60 55
Critica 59 324
1

394 | Nashik | Baglan Semi Virgaon Virgaon 74.1 | 20.6 | 60 55
Critica 402 | 862
1

395 | Nashik | Chandvad Semi Bahaduri Bahaduri 73.9 1203 |60 55
Critica 952 | 091
1

396 | Nashik | Chandvad Semi Chandvad (Ct) Chandvad (Ct) 742 | 20.3 | 60 55
Critica 464 | 248
1

397 | Nashik | Chandvad Semi Dhodambe Dhodambe 74.0 | 20.3 | 60 55
Critica 739 | 181
1

398 | Nashik | Chandvad Semi Khadakjamb Khadakjamb 74.0 | 20.2 | 60 55
Critica 751 | 524
1

399 | Nashik | Chandvad Semi Mangrul Mangrul 74.2 | 203 | 60 55
Critica 037 | 243
1

400 | Nashik | Chandvad Semi Narayangaon Narayangaon 74.1 | 20.2 | 60 55
Critica 394 | 572
1

401 | Nashik | Chandvad Semi Pimplad Pimplad 74.2 | 20.1 | 60 55
Critica 139 | 909
1

402 | Nashik | Chandvad Semi Raypur Raypur 743 | 20.2 | 60 55
Critica 419 | 491
1

403 | Nashik | Chandvad Semi Talegaon Rohi Talegaon Rohi 74.3 | 20.1 | 60 55
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Critica 437 | 906
1
404 | Nashik | Chandvad Semi Urdhul Urdhul 742 | 20.2 | 60 55
Critica 05 503
1
405 | Nashik | Chandvad Semi Vahegaonsal Vahegaonsal 74.2 | 20.1 | 60 55
Critica 762 | 927
1
406 | Nashik | Deola Critica | Bhaur Bhaur 74.1 | 20.5 | 60 55
1 349 | 077
407 | Nashik | Dindori Safe Dindori Dindori 73.8 | 20.2 | 60 55
351 | 006
408 | Nashik | Kalwan Semi Abhona Abhona 73.9 1204 | 60 55
Critica 254 | 804
1
409 | Nashik | Kalwan Semi Babkhede Babkhede 73.7 1 20.5 | 60 55
Critica 998 | 698
1
410 | Nashik | Kalwan Semi Bhandane Bhandane 73.9 1205 | 60 55
Critica | {Pimpale} {Pimpale} 631 | 74
1
411 | Nashik | Kalwan Semi Bhendi Bhendi 74.0 | 204 | 60 55
Critica 813 | 959
1
412 | Nashik | Kalwan Semi Desrane Desrane 73.9 | 20.5 | 60 55
Critica 953 | 63
1
413 | Nashik | Kalwan Semi Gobapur Gobapur 73.9 | 20.4 | 60 55
Critica 399 | 327
1
414 | Nashik | Kalwan Semi Kalwan (MCI) Kalwan (MCI) 74.0 | 204 | 60 55
Critica 212 | 655
1
415 | Nashik | Kalwan Semi Kanashi Kanashi 73.8 1205 | 60 55
Critica 738 | 19
1
416 | Nashik | Kalwan Semi Lingame Lingame 73.7 | 20.5 | 60 55
Critica 956 | 072
1
417 | Nashik | Kalwan Semi Mohandari Mohandari 73.8 | 204 | 60 55
Critica 967 | 356
1
418 | Nashik | Kalwan Semi Pratap Nagar Pratap Nagar 73.8 | 20.6 | 60 55
Critica 796 | 17
1
419 | Nashik | Kalwan Semi Sidharthanagar | Sidharthanagar | 73.9 | 20.6 | 60 55
Critica 495 | 273
1
420 | Nashik | Kalwan Semi Visapur Visapur 74.0 | 20.5 | 60 55
Critica 737 | 486
1
421 | Nashik | Nandgaon Safe Nandgaon (M Nandgaon (M 74.6 | 203 | 60 55
Cl Cl 544 | 06
422 | Nashik | Niphad Critica | Bharwas Bharwas 74.2 | 20.0 | 60 55
1 757 | 647
423 | Nashik | Niphad Critica | Chatori Chatori 74.0 | 19.9 | 60 55
1 057 | 985
424 | Nashik | Niphad Critica | Dharangaon Dharangaon 74.2 | 20.0 | 60 55
1 Veer Veer 116 | 624
425 | Nashik | Niphad Critica | Karanjgaon Karanjgaon 74.0 | 20.0 | 60 55
1 793 | 035
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426 | Nashik | Niphad Critica | Khadak Khadak 74.1 | 20.1 | 60 55
1 Malegaon Malegaon 508 | 919
427 | Nashik | Niphad Critica | Khedale Zunge | Khedale Zunge | 74.2 | 20.0 | 60 55
1 167 | 008
428 | Nashik | Niphad Critica | Mauje Sukene Mauje Sukene 74.0 | 20.0 | 60 55
1 099 | 678
429 | Nashik | Niphad Critica | Nandurdi Nandurdi 74.0 | 20.1 | 60 55
1 849 | 249
430 | Nashik | Niphad Critica | Niphad Niphad 74.1 | 20.0 | 60 55
1 039 | 817
431 | Nashik | Niphad Critica | Ozar (CT) Ozar (CT) 73.9 | 20.1 | 60 55
1 479 | 186
432 | Nashik | Niphad Critica | Pachore Bk. Pachore Bk. 74.2 | 20.1 | 60 55
1 797 | 268
433 | Nashik | Niphad Critica | Palkhed Palkhed 74.0 | 20.1 | 60 55
1 749 | 875
434 | Nashik | Niphad Critica | Pimpalgaon Pimpalgaon 74.0 | 20.1 | 60 55
1 Baswant Baswant 009 | 835
435 | Nashik | Niphad Critica | Pimpalgaon Pimpalgaon 74.0 | 199 | 60 55
1 Nipani Nipani 114 | 429
436 | Nashik | Niphad Critica | Ugaon Ugaon 74.1 | 20.1 | 60 55
1 425 | 314
437 | Nashik | Niphad Critica | Wakad Wakad 74.2 | 20.0 | 60 55
1 864 | 064
438 | Nashik | Peint Safe Peint Peint 73.5 | 20.2 | 60 55
051 | 558
439 | Nashik | Sinnar Critica | Naigaon Naigaon 73.9 | 199 | 60 55
1 579 429
440 | Nashik | Surgana Safe Surgana (CT) Surgana (CT) 73.6 | 20.5 | 60 55
372 | 59
441 | Nashik | Trimbakesh | Safe Trimbakeshwar | Trimbakeshwar | 73.5 | 19.9 | 60 55
war 296 | 312
442 | Nashik | Yevla Semi Andarsul Andarsul 74.5 | 20.0 | 60 55
Critica 582 | 058
1
443 | Nashik | Yevla Semi Ankute Ankute 74.4 | 20.1 | 60 55
Critica 806 | 268
1
444 | Nashik | Yevla Semi Badapur Badapur 74.4 | 20.0 | 60 55
Critica 769 | 07
1
445 | Nashik | Yevla Semi Bharam Bharam 74.6 | 20.0 | 60 55
Critica 835 | 639
1
446 | Nashik | Yevla Semi Bhulegaon Bhulegaon 74.6 | 20.0 | 60 55
Critica 781 | 046
1
447 | Nashik | Yevla Semi Gondgaon Gondgaon 74.6 | 20.0 | 60 55
Critica 121 | 039
1
448 | Nashik | Yevla Semi Kolgaon Kolgaon 74.6 | 20.1 | 60 55
Critica 095 | 201
1
449 | Nashik | Yevla Semi Mamdapur Mamdapur 74.6 | 20.1 | 60 55
Critica 818 | 385
1
450 | Nashik | Yevla Semi Matulthan Matulthan 74.5 | 20.0 | 60 55
Critica 398 | 712
1
451 | Nashik | Yevla Semi Mukhed Mukhed 74.3 | 20.0 | 60 55
Critica 514 | 022
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452 | Nashik | Yevla Semi Nagarsul Nagarsul 74.5 | 20.1 | 60 55
Critica 471 | 258
1
453 | Nashik | Yevla Semi Nimgaon Madh | Nimgaon Madh | 74.4 | 19.9 | 60 55
Critica 137 | 969
1
454 | Nashik | Yevla Semi Patoda Patoda 743 | 20.1 | 60 55
Critica 519 | 231
1
455 | Nashik | Yevla Semi Pimpalgaon Lep | Pimpalgaon Lep | 74.3 | 20.0 | 60 55
Critica 504 | 728
1
456 | Nashik | Yevla Semi Thangaon Thangaon 74.4 | 20.1 | 60 55
Critica 1 292
1
457 | Nashik | Yevla Semi Visapur Visapur 74.3 | 20.1 | 60 55
Critica 998 | 827
1
458 | Nashik | Yevla Semi Yevla (MCI) Yevla (MCI) 74.4 | 20.0 | 60 55
Critica 915 | 442
1
459 | Osman | Bhum Safe Bhum (M CI) Bhum (M Cl) 75.6 | 18.4 | 60 55
abad 604 | 595
460 | Osman | Kalamb Semi Andora Andora 759 | 185 | 60 55
abad Critica 596 | 007
1
461 | Osman | Kalamb Semi Gaur Gaur 759 | 18.4 | 60 55
abad Critica 634 | 337
1
462 | Osman | Kalamb Semi Gaurgaon Gaurgaon 76.1 | 18.4 | 60 55
abad Critica 474 | 411
1
463 | Osman | Kalamb Semi Ghargaon Ghargaon 76.2 | 18.5 | 60 55
abad Critica 246 | 543
1
464 | Osman | Kalamb Semi Govindpur Govindpur 76.0 | 18.4 | 60 55
abad Critica 893 | 369
1
465 | Osman | Kalamb Semi Hawargaon Hawargaon 759 | 185 | 60 55
abad Critica 615 | 638
1
466 | Osman | Kalamb Semi Hingangaon Hingangaon 76.1 | 18.5 | 60 55
abad Critica 364 | 432
1
467 | Osman | Kalamb Semi Jaiphal Jaiphal 76.2 | 18.5 | 60 55
abad Critica 289 | 035
1
468 | Osman | Kalamb Semi Kalamb (M Cl) | Kalamb (M CI) | 76.0 | 18.5 | 60 55
abad Critica 16 67
1
469 | Osman | Kalamb Semi Karanjkalla Karanjkalla 76.0 | 18.5 | 60 55
abad Critica 742 | 506
1
470 | Osman | Kalamb Semi Mangrul Mangrul 76.0 | 18.5 | 60 55
abad Critica 847 | 027
1
471 | Osman | Kalamb Semi Padoli Padoli 76.2 | 18.4 | 60 55
abad Critica 228 | 403
1
472 | Osman | Kalamb Semi Shelgaon Divani | Shelgaon Divani | 75.9 | 18.3 | 60 55
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abad Critica 471 | 85
1
473 | Osman | Kalamb Semi Yermala Yermala 75.8 | 183 | 60 55
abad Critica 368 | 71
1
474 | Osman | Lohara Safe Lohara Kh. Lohara Kh. 763 | 17.9 | 60 55
abad 659 | 923
475 | Osman | Osmanabad | Semi Chilvadi Chilvadi 759 | 18.1 | 60 55
abad Critica 653 | 109
1
476 | Osman | Osmanabad | Semi Kajala Kajala 76.1 | 18.2 | 60 55
abad Critica 523 | 458
1
477 | Osman | Osmanabad | Semi Kaudgaon Kaudgaon 75.9 | 18.1 | 60 55
abad Critica | (Bavi) (Bavi) 59 778
1
478 | Osman | Osmanabad | Semi Kond Kond 76.2 | 18.3 | 60 55
abad Critica 883 | 059
1
479 | Osman | Osmanabad | Semi Osmanabad Osmanabad 76.0 | 18.1 | 60 55
abad Critica | (MCI) (MCI) 397 |8
1
480 | Osman | Osmanabad | Semi Sanja Sanja 76.0 | 18.1 | 60 55
abad Critica 863 | 891
1
481 | Osman | Osmanabad | Semi Sonegaon Sonegaon 759 | 182 | 60 55
abad Critica 58 484
1
482 | Osman | Osmanabad | Semi Wadgaon Wadgaon 76.0 | 18.1 | 60 55
abad Critica 852 | 187
1
483 | Osman | Osmanabad | Semi Wagholi Wagholi 76.1 | 18.2 | 60 55
abad Critica 006 | 452
1
484 | Osman | Paranda Safe Paranda M Cl) | Paranda(M Cl) | 754 | 18.2 | 60 55
abad 592 | 696
485 | Osman | Umarga Safe Umarga M Cl) | Umarga(M Cl) | 76.6 | 17.8 | 60 55
abad 337 | 353
486 | Osman | Washi Safe Washi Washi 75.7 | 18.5 | 60 55
abad 79 42
487 | Palgha | Jawhar Safe Jawhar (M Cl) Jawhar (M Cl) 73.2 | 19.9 | 60 55
r 292 | 096
488 | Palgha | Mokhada Safe Mokhada Mokhada 73.3 | 199 | 60 55
r 462 | 414
489 | Palgha | Palghar Safe Palghar (M CI) Palghar (M CI) 72.7 | 19.7 | 60 55
r 725 | 006
490 | Palgha | Talasari Safe Talasari Talasari 72.8 | 20.1 | 60 55
T 989 | 36
491 | Palgha | Vada Safe Vada (Ct) Vada (Ct) 73.1 | 19.6 | 60 55
T 481 | 531
492 | Parbha | Gangakhed | Safe Gangakhed (M | Gangakhed (M | 76.7 | 18.9 | 60 55
ni Cl Cl 518 | 719
493 | Parbha | Jintur Safe Jintur (M Cl) Jintur (M Cl) 76.6 | 19.6 | 60 55
ni 877 | 105
494 | Parbha | Manwath Safe Manwath (M Manwath (M 76.4 | 193 | 60 55
ni Cl Cl 957 | 004
495 | Parbha | Palam Safe Palam Palam 76.9 | 19.0 | 60 55
ni 496 | 156
496 | Parbha | Purna Safe Purna (M Cl) Purna (M CI) 77.0 | 19.1 | 60 55
ni 226 | 819
497 | Parbha | Sailu Safe Sailu (M Cl) Sailu (M CI) 76.4 | 19.4 | 60 55
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ni 431 | 502
498 | Parbha | Sonpeth Safe Sonpeth (M Cl) | Sonpeth(M Cl) | 76.4 | 19.0 | 60 55
ni 749 | 264
499 | Pune Baramati Semi Nimbut Nimbut 74.2 | 18.1 | 60 55
Critica 364 | 045
1
500 | Raigad | Alibag Safe Alibag (M Cl) Alibag (M Cl) 72.8 | 18.6 | 60 55
725 | 446
501 | Raigad | Karjat Safe Karjat (M CI) Karjat (M CI) 73.3 | 189 | 60 55
221 | 063
502 | Raigad | Khalapur Safe Khalapur Khalapur 73.2 | 18.8 | 60 55
969 | 215
503 | Raigad | Mangaon Safe Mangaon Mangaon 732 | 182 | 60 55
119 | 495
504 | Raigad | Mhasla Safe Mhasla (CT) Mhasla (CT) 73.1 | 18.1 | 60 55
055 | 342
505 | Raigad | Murud Safe Murud Janjira Murud Janjira 72.9 | 183 | 60 55
M Q) M Q) 594 | 255
506 | Raigad | Panvel Safe Panvel (M Cl) Panvel (M Cl) 73.1 | 18.9 | 60 55
141 | 78
507 | Raigad | Poladpur Safe Poladpur (CT) Poladpur (CT) 73.4 | 179 | 60 55
651 | 867
508 | Raigad | Roha Safe Roha Kh. Roha Kh. 73.1 | 184 | 60 55
41 353
509 | Raigad | Shrivardhan | Safe Shrivardhan (M | Shrivardhan (M | 73.0 | 18.0 | 60 55
Cl Cl 201 | 482
510 | Raigad | Sudhagad Safe Ghera Sudhagad | Ghera Sudhagad | 73.3 | 18.5 | 60 55
149 | 787
511 | Raigad | Tala Safe Tala Tala 73.1 | 182 | 60 55
447 | 941
512 | Ratnag | Chiplun Safe Chiplun M Cl) | Chiplun(M Cl) | 73.5 | 17.5 | 60 55
iri 331 | 217
513 | Ratnag | Dapoli Safe Dapoli Camp Dapoli Camp 73.1 | 17.7 | 60 55
iri (NP) (NP) 954 | 57
514 | Ratnag | Guhagar Safe Guhagar Guhagar 73.1 | 17.4 | 60 55
iri 902 | 815
515 | Ratnag | Lanja Safe Lanja (CT) Lanja (CT) 73.5 | 16.8 | 60 55
iri 496 | 565
516 | Ratnag | Mandangad | Safe Mandangad Mandangad 73.2 | 17.9 | 60 55
iri 498 | 854
517 | Ratnag | Rajapur Safe Rajapur (M Cl) | Rajapur M Cl) | 73.5 | 16.6 | 60 55
iri 217 | 54
518 | Ratnag | Ratnagiri Safe Ratnagiri (M Cl) | Ratnagiri M CI) | 73.3 | 16.9 | 60 55
iri 131 | 924
519 | Ratnag | Sangamesh | Safe Sangameshwar Sangameshwar | 73.5 | 17.1 | 60 55
iri war 54 874
520 | Sangli | Atpadi Safe Atpadi Atpadi 749 | 17.4 | 60 55
399 212
521 | Sangli | Jat Semi Achkanhalli Achkanhalli 752 | 17.1 | 60 55
Critical 369 | 008
522 | Sangli | Jat Semi Asangi Jat Asangi Jat 754 | 17.0 | 60 55
Critical 377 | 925
523 | Sangli | Jat Semi Asangi Turk Asangi Turk 75.4 | 16.9 | 60 55
Critical 985 | 874
524 | Sangli | Jat Semi Belondgi Belondgi 75.5 | 17.1 | 60 55
Critical 66 577
525 | Sangli | Jat Semi Bevanur Bevanur 75.0 | 17.2 | 60 55
Critical 38 178
526 | Sangli | Jat Semi Daribadachi Daribadachi 754 | 17.0 | 60 55
Critical 329 | 384
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527 | Sangli | Jat Semi Darikonur Darikonur 753 | 17.0 | 60 55
Critical 751 386

528 | Sangli | Jat Semi Gholeshwar Gholeshwar 753 | 17.1 | 60 55
Critical 082 | 615

529 | Sangli | Jat Semi Girgaon Girgaon 75.6 | 17.0 | 60 55
Critical 457 | 924

530 | Sangli | Jat Semi Jadraboblad Jadraboblad 754 | 17.2 | 60 55
Critical 296 | 258

531 | Sangli | Jat Semi Jat Jat 752 | 17.0 | 60 55
Critical 232 | 465

532 | Sangli | Jat Semi Karajagi Karajagi 75.5 | 17.1 | 60 55
Critical 654 | 119

533 | Sangli | Jat Semi Karajanagi Karajanagi 753 | 17.1 | 60 55
Critical 062 | 008

534 | Sangli | Jat Semi Khairao Khairao 753 | 17.2 | 60 55
Critical 63 238

535 | Sangli | Jat Semi Kontya Boblad | Kontya Boblad | 75.6 | 16.9 | 60 55
Critical 436 | 824

536 | Sangli | Jat Semi Kumbbhari Kumbbhari 75.1 | 17.0 | 60 55
Critical 075 | 983

537 | Sangli | Jat Semi Lamantanda Lamantanda 75.5 | 17.1 | 60 55
Critical 097 | 618

538 | Sangli | Jat Semi Lavanga Lavanga 75.6 | 17.0 | 60 55
Critical 326 | 469

539 | Sangli | Jat Semi Lohagaon Lohagaon 752 | 17.2 ] 60 55
Critical 248 | 338

540 | Sangli | Jat Semi Muchandi Muchandi 75.3 1169 | 60 55
Critical 64 918

541 | Sangli | Jat Semi Rampur Rampur 75.1 | 17.0 | 60 55
Critical 746 | 332

542 | Sangli | Jat Semi Ravalgundwadi | Ravalgundwadi | 75.3 | 16.9 | 60 55
Critical 043 | 798

543 | Sangli | Jat Semi Revnal Revnal 75.1 | 17.1 | 60 55
Critical 671 113

544 | Sangli | Jat Semi Sankh Sankh 75.5 | 17.0 | 60 55
Critical 014 | 532

545 | Sangli | Jat Semi Shegaon Shegaon 75.1 | 17.1 | 60 55
Critical 742 | 589

546 | Sangli | Jat Semi Singanhalli Singanhalli 75.1 | 17.2 | 60 55
Critical 677 | 228

547 | Sangli | Jat Semi Sonyal Sonyal 754 | 17.1 | 60 55
Critical 363 | 619

548 | Sangli | Jat Semi Suslad Suslad 75.6 | 17.2 | 60 55
Critical 289 | 283

549 | Sangli | Jat Semi Tikondi Tikondi 75.5 | 17.0 | 60 55
Critical 755 | 411

550 | Sangli | Jat Semi Utagi Utagi 754 | 17.2 | 60 55
Critical 999 | 263

551 | Sangli | Jat Semi Vhaspeth Vhaspeth 753 | 17.1 | 60 55
Critical 68 04

552 | Sangli | Jat Semi Vithalwadi Vithalwadi 75.5 | 17.2 '] 60 55
Critical 738 | 854

553 | Sangli | Jat Semi Waifal Waifal 75.2 | 17.1 | 60 55
Critical 382 | 606

554 | Sangli | Jat Semi Walekhindi Walekhindi 75.1 | 17.2 ] 60 55
Critical 092 | 187

555 | Sangli | Kadegaon Safe Kadegaon Kadegaon 743 | 17.2 | 60 55
322 | 965

556 | Sangli | Kavathemah | Over Chorochi Chorochi 75.0 | 17.1 | 60 55
ankal Egploit 383 | 532

[S
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557 | Sangli | Kavathemah | Over Nimaj Nimaj 74.9 | 17.1 | 60 55

ankal E(Piiploit 732 | 593
(§]

558 | Sangli | Kavathemah | Over Raywadi Raywadi 749 | 17.1 | 60 55

ankal Egploit 092 | 533
[§]

559 | Sangli | Khanapur Safe Benapur Benapur 74.7 | 17.2 | 60 55
52 65

560 | Sangli | Miraj Safe Sangli Miraj Sangli Miraj 74.6 | 16.8 | 60 55
Kupwad (M Kupwad (M 487 | 231

Corp.) Corp.)

561 | Sangli | Palus Safe Palus Palus 744 | 17.0 | 60 55
599 | 867

562 | Sangli | Shirala Safe Shirala Shirala 74.1 | 16.9 | 60 55
269 | 869

563 | Sangli | Tasgaon Safe Tasgaon (M Cl) | Tasgaon (M Cl) | 74.5 | 17.0 | 60 55
938 | 346

564 | Sangli | Walwa Safe Walwa Walwa 74.3 | 17.0 | 60 55
693 | 267

565 | Satara | Khatav Semi Ambheri Ambheri 743 | 17.6 | 60 55
Critical 036 018

566 | Satara | Khatav Semi Bhushangad Bhushangad 743 | 17.4 | 60 55
Critical 919 707

567 | Satara | Khatav Semi Chitali Chitali 74.5 | 17.4 | 60 55
Critical 029 176

568 | Satara | Khatav Semi Gursale Gursale 744 | 17.5 | 60 55
Critical 438 | 372

569 | Satara | Khatav Semi Kaledhon Kaledhon 74.6 | 17.4 | 60 55
Critical 474 257

570 | Satara | Khatav Semi Khatgun Khatgun 74.3 | 17.6 | 60 55
Critical 113 642

571 | Satara | Khatav Semi Kuroli Kuroli 743 | 17.5 | 60 55
Critical 801 952

572 | Satara | Khatav Semi Lalgun Lalgun 74.3 | 17.7 | 60 55
Critical 036 861

573 | Satara | Khatav Semi Mayani Mayani 745 | 17.4 | 60 55
Critical 552 | 73

574 | Satara | Khatav Semi Mhasurne Mhasurne 744 | 174 | 60 55
Critical 457 179

575 | Satara | Khatav Semi Mol Mol 742 | 17.8 | 60 55
Critical 976 | 489

576 | Satara | Khatav Semi Nimsod Nimsod 744 | 17.4 | 60 55
Critical 499 664

577 | Satara | Khatav Semi Pachwad Pachwad 74.6 | 17.4 | 60 55
Critical 449 | 784

578 | Satara | Khatav Semi Pusesawali Pusesawali 743 | 17.4 | 60 55
Critical 112 642

579 | Satara | Koregaon Safe Koregaon (CT) | Koregaon (CT) | 74.1 | 17.6 | 60 55
596 | 984

580 | Satara | Mahabalesh | Safe Mahabaleshwar | Mahabaleshwar | 73.6 | 17.9 | 60 55
war (M CI) M CI) 601 209

581 | Satara | Man Semi Dangirewadi Dangirewadi 74.6 | 17.7 | 60 55
Critical 341 956

582 | Satara | Man Semi Devapur Devapur 74.8 | 17.5 | 60 55
Critical 348 926

583 | Satara | Man Semi Dhakani Dhakani 747 | 17.6 | 60 55
Critical 058 029

584 | Satara | Man Semi Dhuldev Dhuldev 74.8 | 17.6 | 60 55
Critical 495 715

585 | Satara | Man Semi Injabav Injabav 74.7 | 17.7 | 60 55
Critical 662 301
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586 | Satara | Man Semi Kukudwad Kukudwad 74.6 | 17.5 | 60 55
Critical 382 | 433

587 | Satara | Man Semi Mardi Mardi 74.6 | 17.7 | 60 55
Critical 927 | 344

588 | Satara | Man Semi Mhaswad (M Mhaswad (M 74.7 | 17.6 | 60 55
Critical | C]) CI) 735 121

589 | Satara | Man Semi Mohi Mohi 74.6 | 17.7 | 60 55
Critical 843 965

590 | Satara | Man Semi Rajavadi Rajavadi 74.5 | 17.8 | 60 55
Critical 675 | 033

591 | Satara | Man Semi Shenwadi Shenwadi 747 | 17.4 | 60 55
Critical 884 | 807

592 | Satara | Man Semi Tondale Tondale 74.5 | 17.8 | 60 55
Critical 01 465

593 | Satara | Man Semi Valai Valai 74.7 | 17.5 | 60 55
Critical 077 | 387

594 | Satara | Man Semi Varkute Varkute 74.8 | 17.5 | 60 55
Critical | malavadi malavadi 333 | 414

595 | Satara | Patan Semi Dervan Dervan 73.9 | 17.3 | 60 55
Critical 946 | 934

596 | Satara | Patan Semi Divashi Bk. Divashi Bk. 73.9 | 17.2 | 60 55
Critical 797 | 909

597 | Satara | Patan Semi Gorewadi Gorewadi 739 | 17.5 | 60 55
Critical 165 | 348

598 | Satara | Patan Semi Malharpeth Malharpeth 74.0 | 17.3 | 60 55
Critical 064 | 437

599 | Satara | Patan Semi Maneri Maneri 73.8 | 17.3 | 60 55
Critical 016 | 39

600 | Satara | Patan Semi Morgiri Morgiri 73.8 | 17.3 | 60 55
Critical 573 257

601 | Satara | Patan Semi Patan (CT) Patan (CT) 73.8 | 17.3 | 60 55
Critical 955 764

602 | Satara | Patan Semi Saikade Saikade 74.0 | 17.2 | 60 55
Critical 038 | 411

603 | Satara | Patan Semi Sanbur Sanbur 739 | 17.2 | 60 55
Critical 107 64

604 | Satara | Patan Semi Tarale Tarale 739 | 174 | 60 55
Critical 787 | 988

605 | Satara | Phaltan Semi Adarki Kh. Adarki Kh. 74.1 | 17.9 | 60 55
Critical 852 | 158

606 | Satara | Phaltan Semi Aljapur Aljapur 742 | 179 | 60 55
Critical 387 | 156

607 | Satara | Phaltan Semi Dudhebavi Dudhebavi 74.5 | 17.9 | 60 55
Critical 02 171

608 | Satara | Phaltan Semi Jaoli Jaoli 74.5 | 17.8 | 60 55
Critical 863 779

609 | Satara | Phaltan Semi Jinti Jinti 74.3 | 18.0 | 60 55
Critical 727 | 561

610 | Satara | Phaltan Semi Kambleshwar Kambleshwar 74.4 | 18.0 | 60 55
Critical 364 | 397

611 | Satara | Phaltan Semi Malvadi Malvadi 743 | 17.9 | 60 55
Critical 025 | 246

612 | Satara | Phaltan Semi Mirdhe Mirdhe 74.5 | 17.9 | 60 55
Critical 645 149

613 | Satara | Phaltan Semi Munjwadi Munjwadi 74.6 | 17.9 | 60 55
Critical 361 832

614 | Satara | Phaltan Semi Nandal Nandal 743 | 17.9 | 60 55
Critical 087 | 797

615 | Satara | Phaltan Semi Phaltan (M CI) Phaltan (M CI) 74.4 | 179 | 60 55
Critical 332 846

616 | Satara | Phaltan Semi Sangavi Sangavi 74.5 | 18.0 | 60 55
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Critical 024 | 405

617 | Satara | Phaltan Semi Sathe Sathe 74.5 | 18.0 | 60 55
Critical 729 | 394

618 | Satara | Phaltan Semi Sherechiwadi Sherechiwadi 74.1 | 179 | 60 55
Critical 899 695

619 | Satara | Phaltan Semi Tadavale Tadavale 74.3 | 18.0 | 60 55
Critical 049 351

620 | Satara | Phaltan Semi Taradgaon Taradgaon 74.2 | 18.0 | 60 55
Critical 419 348

621 | Satara | Phaltan Semi Vinchurni Vinchurni 74.4 | 179 | 60 55
Critical 325 263

622 | Satara | Phaltan Semi Wakhari Wakhari 743 | 17.9 | 60 55
Critical 711 202

623 | Satara | Satara Safe Satara (M Cl) Satara (M Cl) 73.9 | 17.6 | 60 55
907 | 806

624 | Satara | Wai Semi Anavadi Anavadi 73.9 | 17.9 | 60 55
Critical 742 | 086

625 | Satara | Wai Semi Chindhawali Chindhawali 73.9 | 17.8 | 60 55

Critical 773 48

626 | Satara | Wai Semi Kenjal Kenjal 73.9 | 17.9 | 60 55
Critical 66 695

627 | Satara | Wai Semi Wai (M CI) Wai (M CI) 73.8 | 17.9 | 60 55

Critical 908 54

628 | Sindhu | Devgad Safe Devgad Devgad 73.3 | 163 | 60 55
durg 74 | 744

629 | Sindhu | Dodamarg Safe Vazare Vazare 73.9 | 15.6 | 60 55
durg 957 | 514

630 | Sindhu | Kankavli Safe Kankavli (NP) Kankavli (NP) 73.7 | 16.2 | 60 55
durg 119 | 622

631 | Sindhu | Malwan Safe Malwan (M CI) | Malwan(M Cl) | 73.4 | 16.0 | 60 55
durg 705 | 595

632 | Sindhu | Sawantwadi | Safe Sawantwadi (M | Sawantwadi (M | 73.8 | 15.9 | 60 55
durg Cl Cl 177 | 048

633 |