Smart City

FARIDABAD

DESIGN, CONSTRUCTION, SUPPLY, INSTALLATION, TESTING AND OMMISSIONING
(CIVIL, ELECTRO-MECHANICAL, ELECTRICAL, INSTRUMENTATION& OTHER
NECESSARY WORKS) OF SEWAGE TREATMENT PLANT (SBR TECHNOLOGY) ALONG
WITH TERTIARY TREATMENT AND SUPPLY SYSTEM TO BADKAL LAKE WITH 5 YEARS
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Under
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1. WORK REQUIREMENT

The “Faridabad Smart City Limited” has planned to construct a Sewage Treatment Plant of 10 MLD capacity at
sector-21-C of Faridabad with Treated Effluent Supply System to Badkal lake in Faridabad city. The proposed site
of STP along with supply system to Badkal lake is shown in figure below: Presently sewage is coming in two intake
wells where from it is disposed by pumping:

Proposed site!of STP J .
Intakei@RUMp
Intakers

-

.

Proposed site of STP and Badkal lake

Write a description for your map.

Proposed Site of STP and Badkal lake

(TL SIR- PLEASE ARRANGE TO PASTE AN AUTO CAD MAP HERE WITH LEVELS)
1.1 SCOPE OF WORK

1.

The works within the scope of this agreement can briefly be described as:

“Connecting existing sewer lines near both intakes as shown in drawing and catering the sewage to
inlet chamber at proposed site of STP, Equilisation tank with pumping arrangement, Sequential
Batch Reactor type Sewgae Treatment Plant along with land scaping and ancillary buildings,
Tertiary treatment unit (Rapid Sand Filters), Treated water tank, pumping sets and pumping main
for supply of secondary treated water to Badkal lake. All the works include Testing, Commissioning
and Trial run for 3 months period, along with 60 months of Operation and Maintenance and 2

years defect libality period from the date of completion of trial run period of the project.”
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2.

The scope of work is divided in three categories and accordingly the BOQ is also prepared in three

parts viz Part ”A”, Part “B” and Part “C” as detailed below:

3.

a. Part“A”- Works requiring survey, investigation, design, supply, construction,
commissioning and trial run of complete Sewerage Treatment Plant and Tertiary Treatment Unit
with Treated water reservoir and pumping station on turn key basis with defect liability period of 2

years, for which lump sum rate for complete work is to be quoted.

b. Part“B” - Works required for supply of treated water to Badkal lake, along with DI pipe
line with specials including defect liability period of 2 years for which item rate per meter has to be
guoted.

c. Part“C”- Operation and Maintenance of complete project part “A” and part “B” for a

period of 60 months after completion of trial run period and commissioning of the plant.

Though all related information about site of work is given in the bid document but It is strongly

recommended that the bidders physically visit the site of the proposed works before bidding in order to assess

the quantum and nature of works.

4.

Time for physical completion of work is 18 months from the date of order, including rainy days. The

3 months trial run period shall be after physical completion of works. The commissioning of plant shall be

considered after successful trial run period. The Operation and Maintenance period of 5 years (60 months)

shall start after successful completion of trial run period and commissioning.
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2. DETAILED SCOPE OF WORK

2.1 PART A: CAPITAL WORKS (TURNKEY WORKYS)

1.

Preamble

This is a Turn Key lump sum Contract for Survey, Investigation, Design, Supply, Construction,
Erection, testing, 3 months trial run and commissioning of Sewage treatment plant based on
Sequential Batch Reactor Technology, Tertiary Treatment Unit (Rapid Sand Filters), treated water
reservoir, Treated water pumping station, required SCADA system with required approach road,
internal roads, pathway, storm water drain, utility ducts, administrative block, Laboratory, toilet
block, Landscaping, Gardening, internal lighting and external street lighting, Security guard hut,
required electric substation and boundary wall complete in all respect as per the requirement given in
detailed specifications. This also includes intake arrangement from existing two number sewage pipe
lines, equalization tank and Raw sewage pumping arrangement.

The location plan of proposed site and schematic layout plan for the STP/ TTP is enclosed in drawing
part of document for reference, but contractor has to design the plant as per relevant standards and
suggest the layout as per his design. A list of work to be taken up under this scope is being given in
following para, but shall not be limited to. Since it is a turn-key job, contractor has to complete all the
jobs for satisfactory operation of the plant and no additional payment over and above the lump sum
rate quoted shall be admissible:

Major components of the plant

Intake Arrangement:- 10 MLD Capacity
o Intake arrangement by diverting existing incoming two sewage pipe lines near STP site.
e Suitably designed sewage intake pipe line suitable for peak discharge (2.0 times average
discharge).

Wet well and sewage Pumping station-10 MLD Capacity
e Receiving Chamber
e Coarse Screen Channels
e Electric sub-station for complete plant load
e Raw Sewage Sump cum Equalisation Tank and Pump House with Diesel
Generating Set to take load of complete plant including Clearwater pumping.
o Pumped Sewage water Conveyance & Flow meter
SBR Type Sewage Treatment Plant- 10 MLD Capacity
Inlet Chamber
Mechanical Fine Screen Channels
Mechanical Grit removal facility
Distribution Box
SBR Process Units
Outlet Channel
Sludge Sump
Sludge pump house
Centrifuge platform/ Sludge drying mechanism
Administration building (Office, conference room, wash room, workshop/ tool
room, laboratory, MCC and Control Room)
Blower Room
Security cabin &Toilet Block
Interconnecting Piping
Plant Utilities
All related Electrical & Instrumentation Works
SCADA System
Landscaping and gardening and Boundary wall

Tertiary Treatment Unit and Treated Water pumping station- 9 MLD Capacity

Page 4 of 145



Tertiary Treatment Unit (Rapid sand filters)

Chlorine Contact Tank

Chemical House

Treated Water Reservoir equivalent to 4 hours storage (Min 1500 cum)

Treated Water Pumping station complete with pumping sets designed on 20 hours
pumping per day.

An 11KV electric power feeder shall be made available to contractor within 100 meters
of STP Site. The contractor shall have to make his own arrangements for carrying the 11
KV main, inside boundary and for construction of electric sub stations of 11/0.44 capacity
as per requirement The connection at take-off structures with necessary equipment (such
as insulators, ACSR, hardware, clamps and connectors etc.) shall be in the scope of
Contractor.

Site clearance:

The contractor shall take up the works of site clearance and grading and other
mobilazation works with the permission of the Engineer after award of the contract ,
however before taking up construction,contractor shall be responsible for preparing,
submitting, checking and approval of all designs by the Engineer.

Topographic Survey:

Though Employer has carried out site surveys, however the contractor is required to carry
out detailed topographic survey of plant site and along route of treated water pipe line by
setting up fully equipped field office for preperation of necessary survey drawings and
designs. The design office shall interact with the employer’s staff to ensure team work for
early submission and approval of the drawings as required. All designs and drawings have
to be got checked by civil engineering department of IIT Delhi or any other IIT / NIT as
decided by the Employer and have to be got approved from the employer before execution
/ procurement

Geotechnical Investigations:

The contractor shall carry out geotechnical Investigation work at the proposed location of
treatment plant through a specialist firm, approved by the engineer. The no. of bore holes
to be taken, depth of boring etc. shall be decided in consultation with the Engineer-in-
Charge. The contractor has to provide the hard and soft copies of the test reports for the
parameters such as, the type of soil, the strata, and the level of ground water, optimum
moisture content, soil resistivity and chemical composition, safe bearing capacity, etc., as
may be required.

Design and Drawing of the STP

The contractor shall prepare complete system designs including process, hydraulic, unit
sizing, general arrangement, piping and structural designs with drawings of all units along
with civil, architectural, electrical, mechanical, plumbing, pumping main and erection
drawings. These shall be submitted and discussed with the Engineer and got approved
prior to taking up the actual work at site. The designs shall also include the power supply
system, automation, SCADA systems for monitoring and control, communications etc.

Sewage treatment plant shall be designed based on Sequential Batch Reactor Technology.
The sewage characterstics and design effluent parameters are given in Annexure 1. The
guidelines whereever given in bid document and mentioned in the lattest CPHEEO
manual and relevant BIS shall be followed.

Contractor shall provide his own Concept of SCADA system for the turnkey works for
automatic smooth operation and proper monitoring of the system subject to approval by
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10.

11.

12.

employer.

Layout Plan:

The layout plan shall be prepared for the entire site showing the location of pumping
stations, treatment plant and disposal on the basis of process / unit sizing design
indicating sizes of various units with in the area of the site. The minimum distance
between the walls of adjescent structures shall be kept 2 m. The layout plan has to be got
approved from the employer.

Architectural Drawings:

The architectural drawings for all building and pumping stations shall be prepared and got
approved from the employer.

Structural Design:

Civil structural design calculations, reinforcement drawings and details of Bar bending
schedule for each unit to be submitted for approval for excution purpose. Structural design
of for all structures shall be done in accordance with the provisions in BIS Code. Water
Retaining structures shall be constructed in RCC - M:30 grade and and all other RCC
works shall be designed with minimum M25 grade concrete. All the foundations and sub
structures shall be designed / checked for submerged or saturated soil condition as the
case may be considering the ground water table/ innundation for design purpose. All the
buildings shall be only framed structure and designed as per relevant BIS code (lattest).

Electrical and Mechanical design:

Prepration of design details for electrical and mechanical equipment, technical details of
pipes , valves, pen stock gates and other drawings including single line diagram etc. As
per specification mentioned under this chapter “ Electrical and mechanical Specification”

Approval of Design and Drawings:

The Contractor shall supply to the Employer’s Representative 3 (three) copies along with
soft copies each of the initial design calculations for the process and sizing of all
components of the System including architectural, structural, mechanical, electrical and
instrumentation equipment, supported by flow diagrams and general arrangement
drawings for approval. Prior to submission the designs shall be got checked by civil
engineering department of any of the IIT/ NIT as per direction of Employer. It is a matter
of high priority that the Contractor ensures the submission and finalization of such designs
and drawings in the stipulated time schedules as elaborated elsewhere. It is the intention of
the Employer to ensure that the approval of such submissions is made expeditiously and in
time. The Contractor is therefore required to setup his design office in Faridabad (fully
equipped and staffed) to enable continuous submission, interaction and timely clearances.
The Employer has kept a team of experts / PMC which shall be available constantly
during the design and execution period for review / comments and approving the
submissions expeditiously.

13.  Submission of Drawings after approval:

After approval of the design and drawing the contractor shall submit the following:

e  Six sets of final and approved drawings and design duly bound.

e Bar Charts-CPM —Pert network for stage wise activities of construction of
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sewage treatment plant, pumping stations. etc.

2.2 PART “B”: CAPITAL WORKS (ITEM RATE WORKYS)

1.  General Scope of Work under Part “B” of Capital works

This is a Contract for providing laying and jointing pumping main with 350 mm diameter Ductile
Iron pipes with inside cement mortar lining class K-9, total 3800 meter long complete with all related
specials, valves, excavation in all type of soil and other related works for transfer of tertiary treated
water from treated water pumping station at proposed STP site to Badkal lake, as per the proposed
route shown in the drawing. The bottom of out let pipe at lake shall be 30 cm above FTL of the lake.
The detailed scope of work is given in following paras and BOQ is attached. The contractor has to
quote the rate for this part on per meter basis inclusive of all related works.

This rate will include providing transporting, staking, laying and jointing of 350 mm diameter
Ductile Iron pipes class K-9, complete with excavation in all types of soil with minimum 1 m cover,
providing and installation of all types of appurtenances complete with DI bends, Tee, scour valves,
sluice valves, air valves etc required as per site condition and CPHEEO manual complete with
sectional testing, testing, trial run for a period of 3 months and commissioning of the system. The
payment shall be made for the actual length executed for the work.

After approval of the design and drawing the contractor shall submit the following:

e Six sets of final and approved drawings and design duly bound along with “L” section
showing ground level and level of pipe line top.

e Bar Charts-CPM —Pert network for stage wise activities of laying pipe line work..

2.3 ADDITIONAL WORKS COVERED UNDER CAPITAL WORKS

2. Trial Run (3 months) :

After execution of the works the Contractor shall make testing and trial runs of the individual
components, including all the units constructed under Part “A* and Part “B” (item rate based) of
contract. A continuous operation of the component for a period of 7 days to the satisfaction of the
Employer’s Representative will be deemed to demonstrate satisfactory completion of trial run for the
individual component and then after for the whole plant / system. The cost of electricity, chemicals
and other consumables for operation and maintenance of the System during the period of this
trial run will be borne by the Contractor. The costs towards the Contractor’s Representative and
other operating personnel during the said period of trial run, along with cost of tools and spare parts
and equipment during the trial run period shall also be borne by the Contractor and shall be included
in Contract Price. In the event that the System or any of the facilities do not satisfactorily achieve the
required performance standards during this period, the trial run period shall be extended until such
time till the Contractor has satisfactorily rectified any deficiencies as may be necessary to satisfy the
performance requirements.

3. Commissioning

On completion of the Trial Run, commissioning of the System shall be done by the Contractor. The
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commissioning of the system shall be considered as fully achieved after the full system has run
continuously for a period of 15 days during trial period to the satisfaction of Employer’s
Representative. If continuous run is not achieved fully to the satisfaction of Employer’s
Representative, the Contractor has to do the needful to achieve the same at his cost. All the costs
thereof, including the cost of staff, maintenance, and any other consumables for operation and
maintenance of the system during the period of commissioning including the chemicals used and
electricity consumed during the commissioning period shall be borne by the Contractor.

Any other item of works:

Any items of work, either supply and or erection of material/equipment which have not been
specifically mentioned in the specification but are necessary for operation and guaranteed
performance of the entire plant, and equipment offered shall be deemed to be included within the
broad scope of this specifications and shall be provided by the Contractor without any extra cost to
the Employer and its total cost will be borne by the Contractor.

It is advisable that the Bidder should visit the site and appraise him-self of all site conditions prior to

preparation and submission of the bid. No extra payment on any account whatsoever over the quoted
lump sum prices shall be paid to the contractor.

Services to be provided by the contractor

l. The Contractor shall take the responsibility for all testing and inspection to be
conducted in manner as specified in these specifications and as per relevant B.l.S /
International codes such as BS, ASTM, DIN and BIS codes. These codes shall prevail
over other codes wherever available. The contracter shall have to get the following
equipments / materials inspected through any third agency as decided by the Employer:
a. Ductile Iron Pipes.

b. All type of Valves and Specials.
c. All type of Motors / Pumping Sets and Air Blowers.
d. Transformers, electric cables and required electric switch gears.
e. Sludge drying equipment.
f. Components of SKADA equipment.
Il. Employer reserves the right to ask the contractor for getting any other item not included

above for third party inspection if deemed necessary.

1. Setting up, and staffing with qualified engineers/ technicians, of suitable laboratories for
following the Quality Assurance Program.

V. Setting up of suitable labour camps with all water and sanitation arrangements and other
facilities required under the relevant Labour laws.

V. Implementation of all the environmental and relevant social mitigation measures as
required.
VI. Making arrangements for equipment and material required for maintaining safety of the

sites and the workmen on site (helmets, boots, jackets, safety belts, gloves, scaffolding,
barricading, etc.)

VII. Submission of initial work program and updating the same every month for approval by
the Employer’s Representative.
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VIII.

XI.

XIlI.

XIHI.

XIV.

XV.

XVI.

XVIL.

VI

XIX.

XX.

Transportation of all equipment from manufacturers work to the project site inclusive of
all-intermediate handling and loading/ unloading / storage at site.

Supply, erection, inspection, testing, and running of the equipment during trial run
period at rated capacity and speed.

Erection, trial run and commissioning of the entire plant. The Contractor shall also
arrange for maintenance of equipment during performance guarantee period
commissioning period & operation & maintenance period.

Application of the final paints of approved color shall be done by the Contractor after
completion of erection, testing & commissioning.

The Contractor shall also arrange technical experts of equipment from proprietary
suppliers as and when necessary until the commissioning, for the entire project period.

Where the equipment is intended for use under corrosive / chlorinated atmosphere such
as laboratory building, Chlorine dosing tanks, the design and material of equipment shall
be such that it can withstand these corrosive conditions to minimize effect of corrosion
on the equipment.

Operation and Maintenance (O&M) manuals - The Contractor shall submit 1 month
before start of trial run and commissioning of the plant, 2 copies of well documented
O&M manual of the entire plant with catalogues, details of treatment units, all
calculations of chemicals & power etc, general operating instructions for the plant,
trouble shooting, instructions for identifications of problems in running of all plant and
equipment, and the remedial measures, preventive maintenance of the plant and
equipment, documentation and records to be maintained for operation and maintenance
of the plant for the approval of the Engineer. After Engineer's approval, the Contractor
shall submit final O&M manual, well bound, in 6 sets, incorporating Engineer's
comments and with original catalogues of the suppliers and as built drawings.

Mandatory Spares, Laboratory Equipment etc as per list in the annexures shall be
supplied 1 month before trial run period.

Contractor’s staff related to repairs and supervisory role, shall have to normally observe
office timings of general shift.

Plant and equipment covered under this contract shall be totally attended to by the
contractor including any “Trouble Shooting” to ensure smooth and trouble free
operation.

The operation and maintenance period shall be 5 Years from the date of completion of
successful commissioning of complete project.

The contractor shall take all the measures that there shall be no flooding in the project
area.

The contractor shall abide by all central/state govt./Semi govt./Local Bodies rules
regulations, pertaining to this contract, without any extra cost.
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6.

XXI. In the event of any damage/loss of life/theft of property, due to negligence on the part of
contractor, the contractor shall be solely responsible and liable for compensation and
damages, regarding negligence and the decision of Engineer-in-charge shall be final.

XXII. The contractor should maintain all kinds of securities in the premises round the clock for
that he should arrange manpower to prevent theft, robberies and malpractice. The site
will be open for inspection by the designated officers/official of Employer at all times
during the contract period.

XL The contractor should observe all safety rules and regulations corresponding to
electricity, factory act, bio-chem process fire and as per building codes. If any accident
occurs by oversighting the rules, the contractor at his own cost and risk shall handle the
related cases. Insurance of the entire staff at site is compulsory under insurance policy
declared by Govt. of Telangana. The copy of the cover note of insurance policy shall be
submitted to the employer.

Data provided for the guidance of the contractor:

The following data are being provided only for guidance of the Contractor but contractor has to undertake

all

VI.

VII.

investigations at his level.
Location plan of Sewage treatment plant, Tertiary Treatment Plant and Badkal lake.
Topo survey details/ contour plan of proposed site of STP
Geotechnical investigation report at site of STP.
“L” Section along route of clear water pumping main from STP site to Badkal lake
Characteristics of the raw sewage.
The performance standards of the treated effluent after STP

The performance standards of the treated water after Tertiary Treatment

Equivalency of Standards and Codes

Wherever reference is made in the Contract to specific standards and codes to be met by the goods
and materials to be furnished, and work performed or tested, the provisions of the latest current
edition or revision of the relevant standards and codes in effect shall apply, unless otherwise stated in
the contract. Where such standards and codes are national or related to a particular country or region,
other authoritative standards which ensure an equal or higher quality than the standards and codes
specified will be acceptable subject to the Engineer’s prior review and written approval. Differences
between the standards specified and the proposed alternative standards must be fully described in
writing by the contractor and submitted to the Engineer at least 28 days prior to the date when the
Contractor desires the Engineer’s approval. If the Engineer determines that such proposed deviations
do not ensure equal or higher quality, the Contractor shall comply with the standards specified in the
Bid Documents.

Sign Board

The Contractor at his own cost, shall provide sign boards at locations approved by Engineer, in
English and Telgu at the site of the Works. The size and design shall be got approved by Engineer.

Name of the Project,
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10.

Name and addresses of the Employer and the Contractor.

Short description of the Project,

The Contract Price

The starting and proposed completion dates of project.

Contractor shall take care of signboard and redo in case of loss, damage, theft etc., as
desired by the Engineer-in-Charge.

Quality Assurance Plan and Sample Testing

Contractor shall be responsible to develop a quality control program and shall arrange all necessary
materials, apparatus, instruments, equipment, facilities and qualified staff for sampling, testing and
quality control of the materials/ concrete etc. The contractor shall---

e Establish a testing laboratory at the site of works which will be adequately equipped and
staffed to carry out all sampling and testing in accordance with the requirement set out
in the tender document specifications. The laboratory shall have all field equipment and
apparatus as necessary to conduct all in-situ tests and /or any tests on completion.

e Arrange for routine sampling, testing and reporting, as required, through a certified
independent laboratory acceptable to the Engineer-in-Charge. The Contractor shall
obtain the approval of the Engineer-in-Charge for the quality control programme
developed by him and incorporate any modifications suggested by the Engineer-in-
Charge at no extra cost.

e All costs of such sampling, testing and reporting of test results will be borne by the
contractor, the Contractor shall include sufficient provisions in his tendered rates to
allow for independent sampling and laboratory testing under the direction of the
Engineer-in-Charge. The Contractor shall furnish certified copies of all test reports to
the Engineer-in-Charge within 3 days of completion of the specified tests. The
Contractor shall, within 14 days after the date of the issue of Letter of Acceptance,
submit to the Engineer-in-Charge for his consent a detailed description of the
arrangements for conducting the quality control programme during execution of the
work, including details of his testing laboratory, equipment, staff and general
procedures. If following submission, or at any time during the progress of works, it
appears to the Engineer-in-Charge that the Contractor’s quality control programme is
not adequate to ensure the quality of the works, the Contractor shall produce a revised
programme, as desired by the Engineer-in-Charge, which will be adequate to ensure
satisfactory quality control. In case the contractor fails to ensure quality control program
the action deemed fit will be taken against the contractor.

Protection of Utilities

The Contractor is required to carefully examine the location of the works / route of pipe line with
their alignments and will enquire with all authorities concerned with such utility lines such as water
supply, sewers, gas pipe, telephone (underground and/or overhead) lines, electric cable (underground
and/or overhead), Trees etc., and determine and verify to his own satisfaction the character, sizes,
position and lengths of such utilities from authentic records. The Contractor shall be wholly
responsible for the protection and/or facilitating relocation of such utilities as may be required and
shall not make any claim for extra work or extra time that may be required to protect or facilitate
relocating such utilities. If any major shifting realignment of water supply, sewers, gas pipes, electric
and telephone lines is necessary due to their interference with the proposed works, the same shall be
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11.

12.

13.

14.

15.

done by the contractor. The cost of such relocations will be borne by the contractor

Disposal of sludge

The dewatered sludge from centrifuge shall be disposed of to a suitable location as directed by
Employer for further drying. The responsibility of sludge withdrawal and disposing it lies with the
contractor within the trial run and operation and maintenance period. The contractor should explore
the possibility promoting it as manure.

Reuse of Treated Effluent and infrastructure for tanker filling

In the first year after completion the treated effluent from STP and TTP, has to be used for filling
Badkal lake. In later years a part of it shall be pumped to Badkal lake and rest will be used by the
Employer for industrial use, horticulture and washing. Contractor has to create an infrastructure for
filling of water tankers with in STP site as directed by Employer.

Disposal of Excavated Stuff

It will be the responsibility of contractor to dispose all the excavated stuff at a site as directed by
Employer/ Employer representative.

Safety Equipment

Safety equipment should be provided at sewage treatment plant site as per the recommendation of
Inspector of Industries. Contractor shall also take care of safety compliance as per safety
rules/Factory act/Indian Electricity regulations / manuals / manufacturer’s special instructions.

Model of the Project

A model of the project shall also be submitted by the contractor of a scale such that the size is not
less than 1.5m x 2.5m. Model shall be kept over a table and fitted within a glass box.

2.4 PART C: OPERATION AND MAINTENANCE (60 MONTHYS)

1.

Scope of Work : The scope under this part includes Operation and Maintenance of the project including all
facilities as constructed under Part “A” and part “B” of scope of capital works mentioned above for a period
of 60 months after completion of trial run period and commissioning of the project.

The cost of chemicals and other consumables for operation and maintenance of the project and facilities
during the O & M period will be borne by the contractor. However the power charges shall first be paid by
contractor and later shall be reimbursed by the Employer on submission of receipt along with the monthly
bill. The costs towards the Contractor’s Representative and operating personnel along with cost of tools,
repair charges and spare parts during the said period will be borne by the contractor.

Staff during O & M period

The bidder shall, as a part of his technical proposal, provide a detailed staffing Schedule showing the list of
persons that shall be deputed by him during O & M period indicating the duties, responsibilities and
qualification against each.

Training the Employers personnel:

Three months before the completion of O & M period the Employer shall identify and depute his staff
persons along with Contractors staff. The contractor shall be responsible to provide training to such
employer’s staff about operation and maintenance of the project along with repair and maintenance whatever
is required. The contractor shall prepare a training program and submit to the Engineer In-charge for
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approval. The cost of training program shall be borne by the contractor. The contractor shall ensure that the
designated personnel are adequately trained before completion of O & M period to take up the
responsibilities for Operation and Maintenance of the project.

4.  Taking over of project

The complete project shall be taken over by Employer’s representative on satisfactory completion of the
operation and maintenance period of 60 months provided that,

e The plant/equipment is in good running condition.

e All records of operation and maintenance during the 60 months period are handed over to
Employer in proper condition.

e The O & M manuals have been updated following 60 months operational experience and
approved by Employer.

In case taking over is delayed on account of Contractor’s failure, the O & M period will be extended further
till it meets the above requirement without any extra cost to Employer.

5. Defect Liability Period (24 months)

The defect liability Period shall be for a period of 24 months for part A & B of capital works, which shall be
effective from the date of completion of trial run period and commissioning of the project. The contractor shall
be responsible to rectify any deficiencies which attribute to defects in the workmanship or quality of material,
plant and equipment during this period. Thus contractor is required to quote the O & M charges for first 2
years period taking in to consideration that defects arising out during this period have to be rectified free of
cost.

The contractor shall ensure uninterrupted working of the plant during this period. Thus it is the responsibility
of the contractor to keep sufficient inventory of spares in advance, required to meet the contingencies in case

of break-down due to any electrical or mechanical part. Non availability of spare parts shall not be an excuse
for keeping the plant shut in the event of malfunction or break down.

The cost on all the above is deemed to be included in the total cost coated by the contractor.

LIST OF ANNEXURES

ANNEXURE | DESIGN PARAMETERS FOR SEWEAGE TREATMENT PLANTS
ANNEXURE 11 MINIMUM NUMBER OF REQUIRED STAFF DURING 3 MONTHS TRIAL RUN PERIOD
ANNEXURE 111 | MINIMUM NUMBER OF REQUIRED STAFF DURING 60 months O&M PERIOD

ANNEXURE IV | LIST OF LABORATORY EQUIPMENTS TO BE INSTALLED
ANNEXURE V LIST OF MANDATORY SPARES

ANNEXURE VI LIST OF FURNITURES TO BE SUPPLIED IN THE OFFICE

ANNEXURE VII | LIST OF SPECIAL TOOLS TO BE SUPPLIED AND KEPT IN THE SITE WORK SHOP
ANNEXURE INVENTORY OF CONSUMABLES TO BE MAINTAINED AT STP SITE

VI

ANNEXURE IX | SHEDULE OF STAGE PAYMENTS FOR PART “A” AND PART “B” and “C” OF PROJECT

ANNEXURE X MILESTONE FOR DEVELOPMENT OF THE PROJECT

Page 13 of 145



SEWAGE CHARETERSTICS AND EFFLUENT CHARACTERSTICS FOR SEWEAGE TREATMENT

ANNEXURE I

PLANT & TERTIARY TREATMENT PLANT

S. . . . Sewage Inflow
No. Particulars Design Parameters Units Characteristics to STP
Peak factor 2
Degree
Temperature range Centigrade 20-45
pH 6-8
BOD5 at 20 deg mg/lit 250
COD mg/lit 425
Input Sewage TSS mg/lit 375
1 Characteristics & | \/sg mg/lit 260
Peak factor - -
Total Nitrogen mg/lit 50
Organic Nitrogen mg/lit 125
Ammonia Nitrogen mg/lit 32.5
Nitrate Nitrogen mg/lit 5
Total Phosphorous mg/lit 7.1
Ortho Phosphorous mg/lit 5
S. . . . Treated Effluent
No. Particulars Design Parameters Units parameters from STP
pH 6.8-8.5
BOD 5 at 20 egree C mg/lit <10
Treated Effluent | TSS mg/lit <10
2 Parameters from CcoD mg/lit <100
SBR STP . .
Faecal Coliform mg/lit 3<4
TN Removal | it 70-80 %
efficiency
S. . . . Treated Water
No. Particulars Design Parameters Units parameters from TTP
pH 7-85
BOD 5 at 20degree C mg/lit <2
Turbidity mg/lit <2
Treated Water Colour at Platinum
3 Parameters after | Cobalt Scale <5
Tertiary Treatment | Nitrate as NO3 mg/lit 45
Faecal Coliform 0
Coliform Organism 0
Free Chlorine mallit
residual g 0.5
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ANNEXURE 11
MINIMUM NUMBER OF STAFF REQUIRED
DURING 3 MONTHS TRIAL RUN PERIOD FOR PLANT & TREATED WATER SUPPLY SYSTEM

Sr. No Staff Category No. of Staffs Minimum Qualification of staff

1 Plant Manager 1 Graduate Engineer having at least 5 year
experience in PH Engineering

2 Chemist ( Analyst) 1 Chemical Analyst shall be science graduate
having at least 5 year experience in the field of
Sewage Treatment Technology.

3 SCADA Specialist 1 Graduate in Information Technology with 5
year experience in SCADA system.

4 Electrician 1 ITI Pass with 5 year experience in STPs and
pumping stations

5 Mechanic 1 ITI Pass with 5 year experience in STPs and
pumping stations

6 Pipe line Fitter 1 ITI Pass with 5 year experience in Pipe line
repair and maintenance

7 Plant operators 3 ITI Pass with experience of operating STPs and
pumping stations

8 Helper 5 8 class pass

9 Watchman 3 8 class pass

Total 17 Total 17 numbers

Note: This is the minimum staff required. Contractor may depute any additional staff if required for

satisfactory trial run of the plant.
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ANNEXURE I
MINIMUM NUMBER OF STAFF REQUIRED
DURING 60 months O&M PERIOD FOR PLANT & TREATED WATER SUPPLY SYSTEM

Sr. No Staff Category No. of Staffs Minimum Qualification of staff

1 Plant Manager 1 Graduate Engineer having at least 5 year
experience in PH Engineering

2 Chemist ( Analyst) 1 Chemical Analyst shall be science graduate
having at least 5 year experience in the field of
Sewage Treatment Technology.

3 SCADA Specialist 1 Graduate in Information Technology with 5
year experience in SCADA system.

4 Electrician 1 ITI Pass with 5 year experience in STPs and
pumping stations

5 Mechanic 1 ITI Pass with 5 year experience in STPs and
pumping stations

6 Pipe line Fitter 1 ITI Pass with 5 year experience in Pipe line
repair and maintenance

7 Plant operators 3 ITI Pass with experience of operating STPs and
pumping stations

8 Helper 5 8 class pass

9 Watchman 3 8 class pass

Total 17 Total 17 numbers

Note: This is the minimum staff required. Contractor may depute any additional staff if required for
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