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Government of Maharashtra
Forest Department
Mangrove Division- North Konkan

Abhimaan II, 5" Floor, Teen Haat Naka, Naupada, Thane (W)-400 602.
Email- dfommcu@gmail.com.

PIM Notice No. DFO/MDNK/Hi-Tech Nursery/01/2026-27. Date:- 15/ 10 /2026.

REQUEST FOR QUOTATION (RFQ)
Subject:- Request for Quotation and Technical Specifications for Preparation of Detailed Project Reports
(DPR) for Various Restoration Works under Mangrove Cell.

Mangrove Cell is a specialized Division under the Forest Department, Government of Maharashtra,
responsible for conservation, protection and restoration of mangrove ecosystems across the State. The
Mangrove Cell functions through two divisions, namely Mangrove Division North Konkan (MDNK) and
Mangrove Division South Konkan (MDSK).

The jurisdiction of Mangrove Division North Konkan (MDNK) extends across Mumbai City,
Mumbai Suburban, Thane and Palghar districts, whereas Mangrove Division South Konkan (MDSK) covers
Raigad, Ratnagiri and Sindhudurg districts.

Mangrove Division North Konkan (MDNK) intends to implement various conservation, restoration
and eco-development projects within its jurisdiction. In this regard, MDNK is in the process of finalizing
appropriate technologies, methodologies and technical specifications for preparation of Detailed Project
Reports (DPRs) for such projects.

It is observed that several components required for DPR preparation involve non-scheduled items
not covered under the State Schedule of Rates (SSR). Therefore, it is necessary to obtain market-based rates
and detailed technical specifications for such items to ensure accurate estimation and standardization in DPR
preparation.

Accordingly, MDNK hereby invites quotations along with detailed technical specifications from
eligible agencies, vendors and suppliers for the relevant items required for preparation of DPRs. The rates
shall be submitted for non-schedule items, along with complete specifications, make, model (if applicable),
scope of work and technical details, in the prescribed format as provided.

Item Item description Rate Unit
No. in Rs.
1. Design, Engineering, Fabrication, Supply, Transportation, Installation, Per Job

Testing and Commissioning of Temporary, Portable, Reusable and
Relocatable Prefabricated Modular Container-Based Administration Block
(G+1) having a Total Built-up Area of 400 Sq.m. (200 Sq.m. on each floor),
including Temporary Foundation System, Internal Partitions, Internal
Finishes, Furniture, Staircase, Roof Terrace, Electrical, Plumbing, HVAC,
Fire Safety System, and all associated Architectural, Structural, Mechanical,
Electrical and Plumbing Works, as per the Detailed Technical Specifications
attached, complete in all respects and as directed by the Engineer-in-Charge..
(Detail specifications are attached as Annexure-1)

Reference design can is attached herewith annexure 2.

2. Design, Engineering, Fabrication, Supply, Transportation, Installation, Per Job
Testing and Commissioning of Temporary, Portable, Reusable and
Relocatable Prefabricated Modular Container-Based Design, Engineering,
Fabrication, Supply, Transportation, Installation, Testing and Commissioning
of Temporary, Portable, Reusable and Relocatable Prefabricated Modular

_Container-Based . G+1.. Residential Accommodation_Buildin, g,..having an
Approximate Total Built-up Area of 336.00 Sq. M. (168.00 Sq. M. per Floor),
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Item
No.

Item description Rate Unit
in Rs. !

¥ (Detail specifications are attached as Annexure-1)

Design, Engineering, Fabrication, Supply, Transportation, Installation,
.| Testing and Commissioning of G+l Storeyed Prefabricated ‘Modular
Container-Based Laboratory Complex hay‘fi{g'éﬁ A];ﬂr‘gkdinr-na'te Total Built-up
“Area of 720.00 Sq. M., cori;wpﬂfié‘iﬁgiﬁgule and Seed Quality Laboratory,
Nursery Quality Control Laboratory, Soil, Sediment and Water Quality
Laboratory, Plant Health and Plant Pathology Laboratory, Tissue Culture
Laboratory, Central Instrument Room, Chemical and Glassware Store,
Sample and Seed Repository, Laboratory Documentation and Data
Management Room (LIMS), Laboratory Support and Utility Areas, Central
Nursery Control Room with PLC, SCADA and IoT-Based Monitoring
System, GIS and Drone Operations Room, Meeting and Training Room,
Sanitary Facilities and Associated Circulation Areas, including Complete
Laboratory Furniture, Scientific Instruments, Equipment, HVAC, HEPA
Filtration, Laminar Airflow Systems, Electrical Installations, Data
Networking, CCTV Surveillance, Fire-Safety Systems, Solar Photovoltaic
System, DG and UPS Backup, Rainwater Harvesting, Laboratory Wastewater
Treatment and Recycling System, Plumbing and Sanitary Installations,
together with Complete Base Platform, Foundations, Structural Supports,
Staircases, Accessibility Arrangements, Site Development and Associated
Civil Works, using Durable, Energy-Efficient and Corrosion-Resistant
Materials suitable for Coastal and Marine Environmental Conditions, on a
Complete Turnkey Basis, for the Proposed Hi-Tech Mangrove Nursery at
Kelwe, Taluka and District Palghar, Maharashtra.

Reference design can is attached herewith annexure 2.

Terms and Conditions:

1.

Interested vendors / agencies / suppliers, as per the specifications mentioned and in accordance with
the Project Information Memorandum (PIM), are required to submit their sealed quotations on the
firm’s letterhead.

The quotation shall be submitted either by hand delivery or by post, addressed to:

The Divisional Forest Officer, Mangrove Division-North Konkan (MDNK),

5th Floor, Abhiman-II Building,

Teen Haat Naka, Naupada, Thane (West)

OR

sent by email to dfommcu@gmail.com in PDF format / scanned copy,

on or before the due date, i.e. 26 / 10 /2026 up to 12.00 Hrs.

The rates quoted shall be inclusive of all taxes and duties and exclusive of GST, which shall be shown
separately, if applicable.

Vendors / agencies / suppliers shall specifically mention the Item Number against which the quotation
is being submitted.

The sealed quotation envelope shall clearly mention the Quotation Number and the Item Number(s)
for which the quotation is being submitted.

Conditional quotations and/or quotations received after the due date and time shall not be
considered and will be summarily rejected. ' :

This Quotation Notice along with the Project Information Memorandum (PIM) has been uploaded

on https://mahaforest.gov.in & https://mangroves.maharashtra.gov.in/ website for reference and
viewing by interested vendors / agencies / suppliers.

Prior to submission of the Techno-Commercial Offer, interested vendors /agencies / suppliers may
visit the project site at their own cost to assess site conditions.
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Note:-

For Additional information, contact:

1. Mr. D. S. Patil .
M/s: Tandon Urban Solutions Pvt. Ltd. (TUSPL)
Appointed Project Consultant,
Mobile: 98927 31835.

2. Mr. Kunal Kasar.
Department Engineer,
Mangrove Division-North Konkan.
Contact No.022-69309286.

i
(Deeppk P. Khade)

Divisional Forest Officer,
Mangrove Division North Konkan.

Copy for Publishing at Notice Board of: All Range Forest Offices of MDNK.

C:AMDNK\17. 308_Mangrove Restoration\2. Hi-Tech Mangrove Nursary\General Letters.docx



Annexure-I
- Detail Specification

Item No i: Prefabricated Modular Container-Based Administration Block (G+1)

1. Scop¢ of Supply and Work: :

The work shall comprise the design, engineering, fabrication, supply, transportation, installdtion,
testing and commissioning of a temporary, portable, reusable and relocatable prefabricated modular
container-based Administration Block (G+1) having a total built-up area of approximately 400
Sq.m. (200 Sq.m. on each floor). The work shall include temporary foundations, modular structural
frame, insulated wall and roof panels, flooring, partitions, doors, windows, staircase, toilets,
furniture, electrical works, plumbing, HVAC, fire safety, CCTV, LAN, rooftop solar photovoltaic
system, illuminated name board, testing, commissioning, documentation and handing over complete
in all respects. - g : : '

2. General Technical Specifications

The building shall be factory fabricated under controlled conditions using modular steel

construction suitable for repeated dismantling and reinstallation. The building shall be designed for

coastal and mangrove environmental conditions with a minimum design life of 25 years and shall

comply with NBC 2016 and all relevant BIS standards. i :

3. Mbsdular Building System ‘ :

The structurai frame shall be fabricated from IS 2062 Grade E350 sfructural steel. RHS/SHS/CHS
sections shall conform to IS 4923. Primary members shall generally be 4-8 mm thick and secondary
members not less than 3.2 mm. The complete frame shall be hot-dip galvanized (minimum 550
g/sq.n). zinc coating) and finished with epoxy zinc-rich primer and polyurethane paint. Connections
shall be by high-strength Grade 8.8 galvanized bolts. Preferred manufacturers include Tata Steel
Nest-In, JSW, Everest, EPACK, Pennar, Interarch, Kirby or approved equivalent.

4. Wali, Roof and Floor Construction :-

External walls shall comprise 75 mm insulated PUF sandwich panels with 0.50 mm PPGI sheets
on both faces and PUF density of 40+2 kg/m?. Internal partitions shall comprise 50 mm insulated
PUF panels. A minimum of ten partitioned functional spaces shall be provided. Roof panels shall
be minimum 80 mm insulated sandwich panels complete with flashings, gutters and waterproof
sealing. Floors shall comprise structural steel deck, 18 mm BWP marine plywood and anti-skid
vinyl flooring or vitrified tiles. Toilet floors shall be finished with anti-skid ceramic tiles.

5. Doors and Windows

External doors shall be insulated steel doors with galvanized skins and PUF core. Internal doors
shall be insulated steel or aluminium glazed doors. Toilet doors shall be WPC/FRP. Windows shall
be powder-coated aluminium with toughened safety glass, mosquito mesh and EPDM gaskets.
Hardware shall be Godrej, Dorma, Dorset, Hafele, Yale, Ozone or approved equivalent.

6. Temporary Foundation

The modular building shall rest on removable steel pedestals or precast RCC blocks with anchor
bolts and levelling arrangements, permitting dismantling and relocation without permanent RCC
foundations.
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7. Internal Accommodation and Partitions

The Administration Block shall comprise a Ground Floor and First Floor having a total built-up area
of approximately 400 Sq.m. (200 Sq.m. on each floor). The internal layout shall be developed using
factory-manufactured insulated modular partition panels of 50 mm thick PUF sandwich construction
with 0.50 mm thick PPGI sheets on both sides. All partition panels shall be demountable, reusable and
suitable for repeated dismantling and reinstallation. The partition system shall extend from the finished
floor level to the underside of the insulated roof/ceiling and shall be complete with aluminum joint
sections. door frames, trims, sealants and all necessary accessories.

The Ground Floor (approximately 200 Sq.m.) shall comprise a Reception and Waiting Area
(approximately 25 Sq.m.), Open Office (approximately 50 Sq.m.), Manager's Cabin (approximately 20
Sq.m.), Meeting Room (approximately 25 Sq.m.), Record Room (approximately 15 Sq.m.), Pantry
(approximately 10 Sq.m.), Male Toilet (approximately 7 Sq.m.), Female Toilst (approximately 7
Sq.m.), and the remaining area shall comprise the staircase, entrance lobby and circulation.

The First Floor (approximately 200 Sq.m.) shall comprise a Technical Office (approximately 45
Sq.m.), GIS & Planning Room (approximately 25 Sq.m.), Training/Conference Room ( approximately
50 Sq.m.), Utility/Store Room (approximately 15 Sq.m.), Office Cabin (approximately 20 Sq.m.), and
the temaining area shall comprise circulation space, staircase lobby and access to the roof terrace. .

The total internal partitioning shall consist of not less than ten (10) enclosed functional spaces,
excluding toilets, pantry, siaircase and circuiation areas. The final room arrangement may-be modifiet
marginally to suit the modular structural grid, provided that the total built-up area and the minimum
functional areas specified above are maintained and 2pproved by the Engineer-in-Charge. ‘

8. Toilets
Two separate toilets (Maiv and Female) shall be prov1dpd Each toilet shall mc]udc one EWC, one
wash basin, health faucet, bib cock, floor trap, mirror, soap dispenser, towel ring, exhaust fan, LED

light, tissue holder and dust bin. Wall dado shall be prov1ded up to 2.1 m height using ceramic tllPS and
floors shall have anti-skid tiles.

9. Staircase

Access to the first floor shall be through a prefabricated galvanized steel staircase having a minimura
clear width of 1.20 m with 6 mm chequered plate treads, intermediate landing, anti-slip nosing and .
handrails on both sides. A galvanized maintenance ladder with safety cage shall be provided for rooftop
access.

10. Electrical Installation

Complete: concealed. FRLS copper wiring; modular switches, LED lighting,. distribution -bloards__,
earthing, lightning protection, UPS provision, power outlets and emergency lighting shall be provided.
Approved makes: Polycab, Finolex, Havells, Legrand, Schneider or equivalent.

11. Plumbing and Sanitary

Complete plumbing, drainage, sanitary fixtures, CP fittings, water storage tank, pumps and distribution
piping shall be provided. Fixtures shall be Jaquar, Hindware, Cera, Parryware or approved equivalent,

12. HVAC

Energj?-efﬁcient'inverter split air-conditioning units of suitable capacity shall be installed. Makes shail
include Daikin, Carrier, Blue Star, Mitsubishi or approved equivalent.
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13. Fire Safety

The building shall include an addres

b

heoters, emergency lighting, exit signag'é' and portable fire extinguishers in accordance with NBC 2016
and the requirements of the local Fire Authority.

sable fire alarm system, smoke detectors, manual call points,

Y

14. CCTV, LAN and Communication

Provide IP-based CCTV cameras, NVR, CAT-6 LAN cabling, network rack, Wi-Fi access points,
communication outlets and associated accessories.

15. Rooftop Solar PV System

Provide a grid-connected rooftop solar photovoltaic system of approximately 10 kWp complete with
mono PERC modules, inverter, galvanized mounting structure, protection system, earthing, lightning
arrestor, monitoring and net-metering provisions.

16. Name Board

Provide one externally illuminated building name board measuring 3.0 m x 1.0 m fabricated from ACP
with stainless steel or acrylic LED illuminated Ictters mounted on a galvanized frame. The signboard
shall be weatherproof and suitable for coastal conditions.

17. Painting and Corrosion Protection

All exposed steel surfaces shall receive epoxy primer and polyurethane finish over hot-dip galvanizing,
Damaged galvanized surfaces shall be repaired with zinc-rich paint. '

18. Accessibility

The building shall comply, wherever applicable, with NBC 2016, the Rights of Persons with
Disabilities Act, 2016, the Rights of Persons with Disabilities Rules and the Harmonised Guidelines
and Standards for Universal Accessibility in India, 2021. Entrance ramps, non-siip flooring, handrails
and accessible circulation shall be provided as applicable.

19. Testing, Commissioning and Documentation

The contractor shall carry out testing of structural, electrical, plumbing, HVAC, fire protection, CCTV
and solar systems and submit as-built drawings, operation manuals, warranties, test certificates and
structural stability certificate before handing over. '

20. Warranty and Applicable Codes

The structural system shall carry a minimum 10-year warranty. Equipment'shall carry the
manufacturer's standard warranty of not less than one year unless otherwise specified. The work shall
comply with NBC 2016, IS 2062, IS 800, IS 875, IS 1893, IS 4923, IS 4759, IS 710 and other relevant
BIS standards.
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Item No 2: Design, Engineering, Fabrication, Supply, Transportation, Installation, Testing and
Commissioning of Temporary, Portable, Reusable and Relocatable Prefabricated Modular
Container-Based G+1 Residential Accommodation Building having an Approximate Total Built-
up Area of 336.00 Sq. M. (168.00 Sq. M. per Floor), comprising 16 Nos. Single-Occupancy
Residential Rooms (8 Rooms per Floor), Common Kitchen and Dining Facility, Separate Male
and Female Toilet and Bathroom Blocks on Each Floor, External Steel Staircase, Access
Corridors, Complete Furniture, Fixtures, Equipment, Electrical, Plumbing, Sanitary, Fire-Safety
and Allied Services, including Design and Construction of the Complete Base Platform,
Foundations, Structural Supports, Anchoring Arrangements, Site Preparation, Drainage and
Associated Civil Works, suitable for Marine and Coastal Environmental Conditions, on a
Complete Turnkey Basis, for the Proposed Hi-Tech Mangrove Nursery at Kelwe, Taluka and
District Palghar, Maharashtra.

2. Area and Accommodation Requirements

The proposed prefabricated accommodation building shall be constructed in Ground plus One (G+1)
configuration, having an indicative overall floor plate of 28.00 m x 6.00 m and a total built-up area
of approximately 336.00 Sq. M., comprising 168.00 Sq. M. on the ground floor and 168.00 Sq. M.
on the first floor.

The building shall accommodate a minimum of 16 persons in 16 separate single-occupancy
residential rooms, comprising eight rooms on each floor. Each residential room shall have indicative
internal dimensions of approximately 2.75 m x 3.50 m, subject to the approved architectural layout.

The ground floor shall accommodate eight residential rooms, one common kitchen and dining facility
of approximately 30.00 Sq. M., and separate male and female toilet and bathroom blocks. The first
floor shall accommodate eight residential rooms and separate male and female toilet and bathroom
blocks.

The building shall be provided with an external steel staircase, suitable covered access corridors,
safety railings, natural and mechanical ventilation, lighting, furniture, fixtures, water supply, drainage
and all necessary utilities. The final layout shall be designed to accommodate all specified facilities
while satisfying applicable building, sanitation and fire-safety requirements. The indicative floor plate
may be adjusted through approved detailed design where necessary.

3. General Scope of Work

The work shall comprise complete design, detailed engineering, preparation of architectural and
structural drawings, factory fabrication, manufacture, procurement, supply, transportation, loading,
unloading, handling, lifting, assembly, erection, installation, testing and commissioning of the
prefabricated modular accommodation building, including the base platform, foundations and
associated civil works.

The contractor shall provide the complete structural framework, insulated wall panels, internal
partitions, roofing, flooring, doors, windows, external staircase, access corridors, furniture, kitchen
equipment, dining furniture, sanitary fixtures, electrical installations, water supply arrangements,
wastewater drainage, ventilation systems, fire-safety equipment and all necessary accessories for
making the building fully functional and habitable.

The building shall be specifically designed for temporary use and future dismantling, transportation
and reinstallation. The principal modular building components shall be reusable and relocatable, with
suitable bolted connections, lifting arrangements and service interfaces. The contractor shall prepare
and submit architectural drawings, structural design calculations, fabrication drawings, foundation
drawings, equipment schedules, electrical and plumbing layouts, corrosion-protection specifications,
quality assurance plans and installation methodology for approval by the Engineer-in-Charge before
execution.
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4. Structural Steel Framework

The primary structural framework shali comprise engineered structural steel columns, beams, hollow
sections, channels, bracing members, floor support members and modular frames manufactured from
structural steel conforming to IS 2062 or equivalent applicable Indian Standards. ‘ '
The structural design shall conform to IS 800, IS 875, IS 1893 and other relevant standards. The
framework shall be designed for dead leads, imposed loads, wind loads, seismic forces, lifting loads,
transportation loads, erection loads and all applicable load combinations.

Considering the coastal location, all exposed structural steel components shall be provided with an
approved marine-suitable corrosion-protection system. The atmospheric corrosivity shall be assessed
in accordance with ISC 9223, with C5 adopted as the preliminary minimum design basis for exposed
carbon steel unless the site-specific assessment establishes a different requirement.

Hot-dip galvanising conforming to IS 4759 / ISO 1461 or an approved protective coating system
comprising appropriate surface preparation, zinc-rich primer, high-build epoxy intermediate coating
and UV-resistant polyurethane finish shall be adopted as appropriate to the exposure and design
requirements. : ;

The contractor shall submit the proposed coating system, surface preparation grade, dry film
thickness, expected durability and inspecticn procedures for approval. All damaged coatings, welded
joints, cut edges and drilled surfaces shall receive approved protective treatment.

The structure shall incorporate bolted and demountable connections wherever practicable to facilitate
dismantling, relocation and reuse.

S. Modular Container Construction

The building shall be constructed using factory-manufactured prefabricated modular container units
or engineered modular steel-framed units designed for residential occupancy.

The modular units shall be suitable for transportation, lifting, handling, installation, dismantling and
reassembly. Each module shall be provided with engineered lifting points, structural connections,
alignment arrangements and appropriate interfaces for electrical, plumbing and other services.

The modular system shall be designed to minimise on-site welding and permanent connections. Major
structural components, wall panels, roof panels, floor assemblies, doors, windows and service
components shall be removable and reusable to the maximum practicable extent.

All modular units shall be manufactured under factory-controlled conditions and subjected to
dimensional, structural, welding and protective coating inspections before dispatch.

6. External Wall Panels and Internal Partitions

External walls shall comprise factory-manufactured insulated sandwich panels having corrosion-
resistant pre-coated steel or aluminium facings and an approved insulating core.

The panel thickness and insulation performance shall be determined through the approved thermal,
structural and fire-safety design. The panel system shall provide adequate thermal insulation, weather
resistance, moisture protection, structural integrity and acoustic comfort suitable for residential use.
The insulating core shall satisty the applicable fire-performance requirements for the proposed
residential building. All external panel facings shall be provided with marine-suitable protective
finishes.

Internal partitions shall comprise suitable lightweight, moisture-resistant prefabricated panels with
durable, washable finishes. Toilet and kitchen partitions shall be manufactured using waterproof or
moisture-resistant materials suitable for frequent cleaning.

All panel joints, corners, exposed edges and service penetrations shall be properly sealed to
prevent water ingress and corrosion.

Exposed critical fasteners shall preferably be stainless steel Grade A4/316 or other approved
corrosion-resistant materials.
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7. Roofing System

The building shall be provided with a lightweight insulated roofing system comprising engineered
structural steel roof framing and factory-manufactured insulated roofing panels.

The roofing system shall be designed for applicable wind uplift, rainfall and maintenance loads, with
particular consideration of the coastal wind conditions prevailing at Kelwe. ‘

Roofing panels shall have suitable marine- -grade protective finishes and adequate thermal insulation.
Appropriate roof slopes, flashing, ridge covers, gutters, rainwater downplpes and weatherproof joints
shall be provided.

All roofing fasteners, brackets and accessories shall be corrosion-resistant and compatible with the
roofing materials.

The roof shall be designed to prevent leakage, water accumulation and deterioration of the modular
structure.

8. Flooring System

The modular flooring system shall comprise suitable structural steel floor framing, engineered load-
bearing floor panels and approved moisture-resistant floor substrates.

The floor assembly shall be designed for the applicable residential and circulation loads, with
adequate stiffness, strength and resistance to vibration.

Residential rooms and common circulation areas shall be provided with commercial-grade, durable,
washable and slip-resistant vinyl or equivalent approved flooring.

Kitchen, toilet and bathroom areas shall be provided with waterproof floor assemblies, anti-skid
finishes and suitable slopes towards drainage outlets.

All flooring materials shall be moisture-resistant, dimensionally stable and suitable for humid coastal
environmental conditions.

9. Residential Rooms and Minimum Furniture

The building shall comprise 16 Nos. single-occupancy residential rooms, with eight rooms on each
floor. Each room shall have indicative internal dimensions of approximately 2.75 m % 3.50 m and
shall be provided with adequate natural lighting, ventilation, electrical connections and furniture.
Each room shall be provided with one single bed having minimum dimensions of 900 mm x 1,980
mm, complete with one high-density foam mattress measuring approximately 900 mm x 1,980 mm
% 100 mm. Accordingly, a total of 16 beds and 16 mattresses shall be provided.

Each room shall be provided with one wardrobe measuring approximately 900 mm x 500 mm x 1,800
mm, manufactured from powder-coated steel or approved moisture-resistant material, making a total
of 16 wardrobes.

Each room shall be provided with one study or utility table measuring approximately 900 mm x 500
mm x 750 mm and one suitable chair, making a total of 16 tables and 16 chairs.

Each room shall be provided with one ceiling fan having a nominal sweep of 1,200 mm or an
equivalent wall-mounted fan, one LED room light of minimum 18 W, one LED reading light of
minimum 6 W and two suitable electrical socket outlets. The total minimum provision shall comprise
16 fans, 16 room lights, 16 reading lights and 32 socket outlets.

Each room shall be provided with one entrance door having indicative minimum dimensions of 900
mm % 2,100 mm and one corrosion-resistant aluminium sliding window measuring approximately
1,200 mm x 1,200 mm, complete with suitable glazing, mosquito mesh and locking arrangement.
Each room shall also be provided with one mirror measuring approximately 450 mm x 600 mm, one
set of corrosion-resistant clothes hooks, one waste bin of minimum 10-litre capacity and suitable
moisture-resistant curtains or window blinds.

All furniture and fittings shall be durable, washable, moisture-resistant and suitable for
repeated handling and relocation.
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10. Common Kitchen and Dining Facility

The ground floor shall be provided with one common kitchen and dining facility having an indicative
area of approximately 30.00 Sq. M., subject to the approved architectural layout.

The kitchen shall be provided with one cooking counter having minimum dimensions of 3,000 mm x
600 mm x 850 mm, with an SS 316 working surface or approved equivalent corrosion-resistant
material. '

One washing and preparation counter measuring approximately 1,800 mm x 600 mm x 850 mm shall
be provided, together with one double-bowl stainless-steel kitchen sink measuring approximately
1,200 mm x 500 mm, preferably manufactured from SS 316.

The kitchen shall be provided with one three-burner cooking range, one two-zone electric induction
cooktop, one exhaust hood having a minimum indicative width of 1,500 mm, subject to the cooking
equipment and ventilation design, and two exhaust fans having a minimum nominal sweep of 300
mm each.

One refrigerator having a minimum capacity of 300 litres and one microwave oven having a minimum
capacity of 25 litres shall be provided.

One drinking water purification system having a minimum rated capacity of 25 litres per hour shall
be provided, subject to confirmation of the incoming water quality and necessary treatment
requirements. One drinking water cooler having a minimum storage capacity of 40 litres shall also be
provided.

The kitchen shall be provided with two stainless-steel or approved corrosion-resistant storage racks,
each measuring approximately 1,200 mm x 450 mm x 1,800 mm, and two wall-mounted storage
cabinets measuring approximately 1,200 mm x 350 mm x 600 mm.

The dining facility shall be provided with two dining tables, each measuring approximately 1,800
mm % 900 mm x 750 mm, and a total of 16 suitable dining chairs.

The kitchen and dining facility shall be provided with a minimum of four LED ceiling lights of
approximately 20 W each, two ceiling fans having a nominal sweep of 1,200 mm each, two ABC dry
powder fire extinguishers of 4 kg capacity each, two waste bins of minimum 50-litre capacity each
for wet and dry waste, and two floor drains having a minimum nominal outlet size of 100 mm.

All kitchen equipment shall be provided with suitable electrical connections, water supply,
wastewater drainage, ventilation, equipment supports and necessary safety arrangements.

Where LPG is proposed, the cooking fuel storage and distribution arrangement shall comply with
applicable fire and gas safety requirements.

11. Toilet and Bathroom Blocks

Separate male and female toilet and bathroom blocks shall be provided on the ground floor and first
floor, making a total of four blocks.

The complete building shall be provided with a minimum of eight Western-type ceramic water
closets, each with a suitable dual-flush cistern having nominal 3/6-litre flushing capacity.

A minimum of four wall-mounted ceramic urinals shall be provided within the male toilet blocks.

A total of eight washbasins, each having indicative minimum dimensions of 500 mm x 400 mm, shall
be provided with suitable taps, waste fittings and drainage connections.

A minimum of eight shower points shall be provided, complete with corrosion-resistant shower
fittings and necessary water supply connections.

Eight health faucets, eight mirrors measuring approximately 450 mm x 600 mm, eight wall-mounted
soap dispensers, eight toilet paper holders and eight sets of towel or clothes hooks shall be provided.
A minimum of four exhaust fans having a nominal sweep of 200 mm each shall be provided,
together with eight LED light fixtures of minimum 12 W each, suitable for wet-area
installation. '

Eight floor drains having a minimum nominal outlet size of 100 mm shall be provided, along

with eight moisture-resistant toilet cubicle partition sets.
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A minimum of eight bathroom or cubicle doors having indicative dimensions of 750 mm x 2,100
mm shall be provided, subject to the final approved sanitary layout.

All toilet and bathroom areas shall be provided with waterproof flooring, anti-skid finishes, suitable
drainage slopes, moisture-resistant wall finishes, adequate ventilation and privacy arrangements.
The final distribution of fixtures between male and female blocks shall be determined through the
approved layout and applicable occupancy requirements.

12. External Steel Staircase, Access Corridors and Railings

The building shall be provided with a suitable external steel staircase connecting the ground floor
and first floor, including structural steel stringers, treads, landings, handrails, guardrails and
associated supports.

The staircase shall have an indicative minimum clear width of 1,500 mm, sub]ect to the approved
fire and emergency egress design.

The first-floor access corridor shall have an indicative minimum clear width of 1,500 mm, subject
to applicable building regulations and detailed planning.

All stair treads and corridor walking surfaces shall be pr 0V1ded with durable, slip-resistant finishes
suitable for outdoor marine conditions.

Staircase and corridor guardrails shall have an indicative minimum height of 1,100 mm, subject to
applicable safety requirements.

The external staircase and corridor structural components shall be provided with marine-suitable
corrosion protection. Demountable bolted connections shall be adopted wherever practicable.

A minimum of eight weather-resistant LED lighting fixtures shall be provided for the staircase and
access corridors, with final locations established through the approved lighting design.

The number and arrangement of staircases and exits shall be verified against applicable fire-safety
and emergency evacuation requirements. Additional exits or staircases shall be provided where
required by. the approved design.

13. Doors, Windows and Hardware

All doors and windows shall be manufactured from suitable corrosion-resistant n:eterials and
provided with durable hardware suitable for coastal environmental conditions.

Residential entrance doors shall have indicative minimum dimensions of 900 mm x 2 ,100 mm and
shall be provided with frames, hinges, locking arrangements, handles, stoppers and necessary
accessories. , £ ;

Bathroom and toilet doors shall have indicative minimum dimensi_ons of 750 mm x 2,100 mm,
subject to applicable access requirements. Windows shall comprise powder-coated aluminium
sliding frames with suitable glazing, mosquito screens, locking arrangements and weatherproot
seals.

All exposedhinges, screws, handles, brackets and other hardware shall be manufactured from
suitable corrosion-resistant materials. Door and window Jomts shall be properly sealed against
rainwater penetration. :

14. Electncal Installatlons and Minimum Fqulpment o b

The work shall include the complete electrical distribution and wiring system for tl\P building,
comprising one main electrical distribution board, two_ floor distribution boards, su-tabw rated
circuit protection devices, electrical wiring, conduits, switches, sockets, hghtmc' fixtures, fans,
exhaust fans, earthing and all necessary accessories.

The main distribution board shall be provided with suitable MCB/MCCRB protection, residual-
current protection and circuit identification. The floor distribution boards shall be designed for the
connected electrical loads. :
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The minimum electrical equipment shall irclude 16 residential room LED lights of minimum 18 W
each, 16 reading lights of minimum 6 W each, 16 room fans having a nominal sweep of 1,200 min
or equivalent, and 32 electrical socket éutlets. : g
The. building shall also be provided with a minimum of 12 common-area LED lights of
approximately 18 W each and eight external weatherproof LED lights of approximately 20 W each,
with IP65 or higher ingress protection as appropriate. A minimum of six rechargeabie emergency
lights having at least 90 minutes of rated autonomy shall be provided, together with four illuminated
exit signs. - :

A minimum of 20 suitable smoke detectors shall be provided in residential rooms and circulation
areas, with final detector locations and any additional detection or alarm devices determined through
the approved fire-safety design. Detector selection for the kitchen shall avoid unsuitable smoke-
detector placement near cooking equipment. :

A complete earthing system and suitable surge protection devices shall be provided. Lightning
protection shall be installed where required by the approved risk assessment.

Electrical installations shall comply with applicable Indian Standards, Central Electricity Authority
safety regulations and relevant statutory requirements. :

All external electrical enclosures shall generally have a minimum IP65 rating, while equipment
installed in wet areas shall have protection suitable for the actual exposure conditions. All circuits
shall be tested for insulation resistance, polarity, earthing continuity, protective-device operation
and other applicable electrical safety requirements before commissioning.

15. Water Supply, Storage and Pumping System ;

The.work shall include the complete internal water supply and distribution system for the
residential accommodation building, kitchen, toilet blocks and associated facilities.

A minimum total overhead water storage capacity of 5,000 litres shali be provided, subject to
confirmation through the final water demand calculations and structural design. The tanks shall
be manufactured from suitable potable-water-compatible, UV-resistant and corrosion-resistant
materials. ;

The building shall be provided with two water transfer pumps, one duty and one standby,
having an indicative minimum motor capacity of 1 HP each, subject to approved hydraulic
calculations.
One automatic water level controller shall be provided for the pumping and storage
arrangement. Internal water supply pipelines shall comprise suitable CPVC, PPR, HDPE or
equivalent approved corrosion-resistant materials, selected according to the required operating
pressures, temperatures and water quality. A minimum of six suitably located isolation valves
shall be provided for maintenance and isolation of the water distribution system. o

All pipelines shall be adequately supported, protected and arranged to facilitate inspection,
maintenance and future disconnection during relocation.

The design shall include appropriate provision for water storage, overflow, cleaning, drainage
and prevention of contamination. -

16. Wastewater Drainage and Sanitary Plumbing

The building shall be provided with a complete internal wastewater and soil drainage system
comprising suitable uPVC or HDPE pipelines, floor traps, soil pipes, waste pipes, vent pipes,
inspection points, cleaning arrangements and necessary fittings.

The drainage system shall be designed with adequate slopes and capacities to prevent
blockages, leakage, backflow and odour. :
Wastewater generated from toilets, bathrooms and kitchen facilities shall be conveyed through
suitable closed drainage pipelines to the designated external collection or treatment facility.
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No untreated wastewater shall be discharged into the surrounding mangrove ecosystem, natural
drains, creeks, water bodies or environmentally sensitive areas.

External sewage treatment or disposal facilities shall be provided Where requlred by the
approved project utility design and applicable environmental requirements.

17. Fire Safety and Emergency Arrangements :
The building shall be provided with appropriate fire-safety arrangements suitable for residential
occupancy.

A minimum of six ABC dry powder fire extmguxshels of 4 kg capac1ty each shall be provided
at suitable locations within the residential building and circulation areas, in addition to the two
fire extinguishers specified for the common kitchen and dining facility.

A minimum of two fully equipped first-aid boxes shall be provided, one on each floor. Two
emergency evacuation plan display boards shall be provided at prominent locations,
manufactured from suitable durable and weather-resistant materials. Emergency lighting,
illuminated exit signs, smoke detection and safe evacuation arrangements shall be provided as
specified in the approved fire-safety design.

The contractor shall ensure that the wall panels, roof panels, internal partitions and other
construction materials satisfy the applicable fire-performance requirements.

The location and number of exits, staircases, fire extinguishers, detectors and emergency
lighting fixtures shall be verified and supplemented as required by the approved design and
statutery provisions.

18. Marine Environment Material Specifications i : _

All materials used in the construction of (he building shall be selected considzring the humid,
saline and marine-influenced environmental conditions of Kelwe, Palghar. _ '
Exposed structural steel shall be provided with a corrosion-protection system suitable for the
assessed atmospheric corrosivity category, with C5 adopted as the preliminary minimum
design basis for exposed carbon steel. :

Hot-dip gaivanising, zinc-rich epoxy primers, high-build epcxy coatings, UV-resistant
pelyurethane - finishes or other approved marine-suitable systems shall. be adopted as
appropriate to the exposure and design requirements.

Exposed critical fasteners, frequently wetted fittings and selected external hardware shall
preferably -be: manafactured from stainless steel Grade 316/316L or approved equwalent
corrosion-resistani materials. - G sims Rt W
Aluminium -doors -and windows shali be prov1dc,d with sultable powder Loafed or other
approved protective finishes.

Kitchen: sinks and exposed frequently wetted kitehen surfaces shall prefembly be SS 316 or
another approved corrosion-resistant material.

External electrical enclosures shall generally be provided with- minimum IP65 ingress
protection, with appropriate higher protection where required. : :

All timber, composite boards, furniture panels and interior finishes shall be moxsturc-reslsfaqt
durable -and suitable for high-humidity conditions. Galvanic corrcsion between dissimilar
metals shall be prevented through suitable material selection, Lompaublefasteneis, isolation
washers and other proteciive arrangements.

19. Base Platform, Foundations and Associated Civil Works

The scope of work shall include the complete design, engineering and construction of the base
platform, foundations, structural supports, anchoring arrangements and associated civil works
required for the proposed G+1 prefabricated modular residential accommodation building.
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The .contractor shall undvrtalfe necs,ssaﬁf site verification, topogxaphmal assessment,
geotechnical investigation and structural design to determine the approprlate foundation
arrangement, -taking into considetatiéry: the actual soil bearing capacity, grourrdwater
conditions, coastal exposure, wmd uphtt seismu: fou.es structural reactions and dra*nagc
requirements. v ' ;e

The foundation system may comprise suitably designed RCC isolated footings, combined footings,
strip foundations, pedestals, ground beams, precast foundation units or other approved found ation
arrangements based on the geotechnical investigation and structural requirements. :
The work shall include site clearance, setting out, ex xcavation, necessary dewatering, preparation of
foundation beds, compacted filling, granular sub-base, PCC levelling courses, RCC foundations,
reinforcement steel, formwork, curing, Ibundanor! pedestals, anchor boifs; base pmes non-shrink
grouting and all necessary structural connections. ;

The base platform shall be designed to provide adequate support and stabilitv to the complete
modular accommodation building. The platform elevation shall be determined considering site
topography, groundwater conditions, stormwater accumulation, local flooding and long-term
protection of the modular flooring system.

Where a continuous RCC base platform or plinth slab is adopted, it sha]l be designed for the
applicable structural loads and ground conditions. Where an elevated support platform is adopted,
suitable structural supports, underfloor clearance, access arrangements and protection against
moisture shall be provided.

Concrete grade, reinforcement cover, cement type, water-cement ratio, permeability requirements
and other durability provisions shall be selected in accordance with IS 456 and the' assessed
environmental exposure conditions. Where aggressive chlorides or sulphates are present in soil or
groundwater suitable additional durability measures shall be adopted.

The contractor shall provide appropriate surface grading, stormwater drainage, erosion protection
and necessary drainage outlets around the platform to prevent water accumulation. The foundation
anéhoring arrangement shall permit safe removal of the modular superstructure during future
relocation. The modular building shall be connected to the foundation system using ‘suitable
engineered base plates, anchor bolts and demountable structural connections.

The entire base platform, foundation system, ah_choring arrangements, site preparation, drainage and
associated civil works shall form an integral part of the complete turnkey scope.

20. Transportation, Installation and Relocation Requirements

The contractor shall be responsible for factory packing, loading, transportation, unloading, lifting,
positioning, assembly, alignment, structural interconnection, installation of utilities and
commissioning of all prefabricated modular units. i

The contractor shall prepare and submit a detailed transportation, lifting and erection
methodology, including lifting point design, crane requirements, temporary supports, installation
sequence and safety arrangements.

All modulesshall be designed for safe handling, transportation and future relocation.

The building shall incorporate suitable bolted connections, removable wall and roof panels,
accessible service .connections and appropriate lifting arrangements to facilitate dismantling and
reuse. The contractor shall submit a detailed dismantling, transportation, storage and reassembly
manual at the time of handing over. The reusable and relocatable requirement shall apply primarily
to the modular superstructure. Cast-in-situ RCC foundations and permanent ground-level civil
works need not be relocatable unless specifically required by the approved design.
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21 Testmg, Commlsswnlng and Quality Assurance -

The contractor shall carry out all necessary factory and site quahty mspec’mons 1nclud1ng verification
of materials, structural dimensions, welding quality, bolted connections, protective coatings, panel
installation, waterproofing, plumbing connections, drainage arrangements, electrical 1n<tallat10ns and
equipment functionality. . .

The structural steel framework shall be inspected for d1mens10nal accuracy, fabncauon qual1ty and
- corrosion protection. Protective coating thickness and quality shall be verified in accordance with the
approved coating specification and quality assurance plan. Water supply pipelines shall be subjected
to appropriate pressure testing, and drainage pipelines shall be checked for leakage and proper flow.
Electrical installations shall be tested for insulation resistance, earthing continuity, polarity,
protective-device operation and other applicable safety requirements. All fans, lighting fixtures,
pumps, water purification equipment, kitchen appliances, ventilation equipment and other installed
systems shall b‘e tested for satisfactory operation. -

The contractor shall submit material test certificates, inspection reports, coating compliance
certificates, approved drawings, structural calculations, equipment data sheets, iesting records,
warranties, operating manuals, maintenance instructions and as-built drawings.

22. Applicable Standards and Statutory Requirements )

The design, fabrication, construction, installation and commissioning shall comply with the latest
applicable editions of relevant Indian Standards, including IS 800 for structural steel design, IS
2062 for structural steel materials, IS 875 for design loads, IS 1893 for seismic design, IS 456 for
reinforced concrete design and durability, and other relevant electrical, plumbing, fire-safety and . .
building standards.

Marine corrosion protection shall be designed with reference to ISO 9223, ISO 12944, IS 47_59 £
ISO 1461 and other applicable coating and galvanising standards.-

The building shall comply with the applicable provisions of the National Building Code o‘f" India
and relevant statutory requirements gov erning residential occupancy, sanitation, structurai safety,
electrical safety, fire safety and construction. .

All materials and equipment shall be new, of approved quahty and suitable for-their intended- -

use and environmental exposure.

23. Completmn ard Handing Over ;

The contractor shall complete the entire work in all respects and 11amd over the prefabrlcated
modular residential accommodation building in a safe, str ucturally stable, weatherproof,-
thermally insulated, corrosion—protected; fully furnished and habitable condition.

The completed . facility shall include all specified residential rooms, kitchen and dining
equipment, toilet and bathroom facilities, furniture, electrical installations, plumbing, water
supply arrangements, wastewater drainage, ventilation, fire-safety systems, external staircase,
access corridors, base platform, foundations and associated civil works. The building shall be
designed and constructed to facilitate future dismantling, transportation and relocation of the
modular superstructure.

The contractor shall- hand over the completed facility together with approved architectural and
structural .drawings, foundation drawings. equipment schedules, inspection reports, testing
certificates, operation and maintenance manuals, warranty documents, as-huilt drawings and
relocation instructions. :

The work shall be completed to the satisfaction of the Engineer-in-Charge and in accordance
with the approved drawings, technical specifications and applicable statutory requirements.
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Item No 4: Design, Engineering, Fabrication, Supply, Transportation, Installation, Testing and
Commissioning of a Temporary, Pertable,- Reusable and Relocatable Prefabricated Modular
Container-Based Visitor Interpretation and Environmental Education Centre, having an
Approximate Built-up Area of 150.00 Sq. M., comprising Reception and Visitor Orientation Area,
Mangrove Interpretation Gallery, Audio-Visual Mini Theatre, Exhibition and Display Area,
Interactive Digital Information Kiosks, Environmental Education and Awareness Zone, Mangrove
Nursery Viewing Gallery, Office and Staff Desk, Separate Male and Female Toilet Facilities, Store
and Utility Room, Accessible Entrance Ramp, Covered Verandah and Visitor Circulation Areas,
including Complete Interior Development, Thematic Exhibition Displays, Digital Interpretation
Equipment, Audio-Visual Systems, Furniture, F ixtures, Signage, Electrical Installations, Lighting,
Ventilation, Solar Photovoltaic System with Grid Backup, Rainwater Harvesting, Plumbing,
Sanitary and Fire-Safety Systems, together with Design and Construction of Base Platform,
Foundations, Structural Supports, Anchoring Arrangements, Site Development, Landscaping,
Drainage and Associated Civil Works, using Durable, Energy-Efficient and Corrosion-Resistant
Materials suitable for Marine and Coastal Environmental Conditions, on a Complete Turnkey Basis,
for the Proposed Hi-Tech Mangrove Nursery at Kelwe, Taluka and District Palghar, Maharashtra.

DETAILED TECHNICAL SPECIFICATION

Visitor Interpretation and Environmental Education Centre

1. Name of Work

Design, Engineering, Fabrication, Supply, Transportation, Installation, Testing and Commissioning
of'a Temporary, Portable, Reusable and Relocatable Prefabricated Modular Container-Based Visitor
Interpretation and Environmental Education Centre having an Approximate Built-up Area of 150.00
Sq. M! and a Preliminary Maximum Simultaneous Occupancy of 50 Persons, comprising Recéption
and Visitor Orientation Area, Mangrove Interpretation Gallery, Fully Air-Conditioned Audio-
Visual Mini Theatre, Exhibition and Display Area, Interactive Digital Information Kiosks, Digital
Interactive Teaching and Presentation System, Environmental Education Zc?:e, Mangrove Nursery
Viewing Gallery, Office and Staff Facilities, Separate Male and Female' Public Toilet Blocks,
Universal Accessible Toilet for Persons with Disabilities, Store and Utility Room, Accessible
Entrance Ramp, Covered Verandah and Visitor Circulation Areas, including Complete Thematic
Interior Development, Professional Audio-Visual Systems, Desktop Computer Systems, Interactive
Touchscreen Equipment, Digital Educational Content, Furniture, Fixtures, Electrical Installations,
Air-Conditioning and Fresh-Air Ventilation Systems, Rooftop Solar Photovoltaic System with Grid
Backup, Rainwater Harvesting, Plumbing, Sanitary, Fire-Safety and Allied Services, together with
Design and Construction of Complete Base Platform, Foundations, Structural Supports, Anchoring
Arrangements, Site Development, Landscaping, Drainage and Associated Civil Works, using
Durable, Energy-Efficient and Corrosion-Resistant Materials suitable for Marine and Coastal
Environmental Conditions, on a Complete Turnkey Basis, for the Proposed Hi-Tech Mangrove
Nursery at Kelwe, Taluka and District Palghar, Maharashtra.

2. Building Configuration and Occupancy

The proposed Visitor Interpretation and Environmental Education Centre shall be developed as a
single-storey prefabricated modular container-based building having an approximate built-up area
of 150.00 Sq. M., comprising approximately six interconnected modified ISO container modules or
an equivalent engineered modular arrangement.

The centre shall be designed for a preliminary maximum simultaneous occupancy of 50 persons,
including visitors, students, researchers, educational groups, staff and other users. The proposed
audio-visual mini theatre shall have a minimum seating capacity of 20 persons, while the remaining
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visitors shall be accommodated within the reception, interpretation gallery, exhibition and education
areas, subject to the approved occupancy and circulation plan.

The centre shall include reception and visitor orientation, interpretation gallery, audio-visual mini
theatre, exhibition displays, interactive digital kiosks, environmental education zone, nursery
viewing gallery, staff office, public toilet facilities, accessible toilet, store, utility area, covered
entrance verandah and accessible entrance ramp.

The contractor shall prepare detailed architectural drawings demonstrating the accommodation of
all specified facilities within the available building area. Where the required circulation, sanitary
facilities, equipment clearances, fire exits or accessible facilities cannot be accommodated within
the indicative area, the contractor shall submit a rationalised layout for approval before finalisation
of the building configuration.

3. General Scope of Werk
The work shall comprise complete architectural planning, structural design, engineering,
geotechnical assessment, foundation design, factory fabrication, procurement, supply,
transportation, loading, unloading, lifting, erection, assembly, installation, interior development,
thematic exhibition development, equipment installation, testing and commissioning of the
complete Visitor Interpretation and Environmental Education Centre.
The contracter shall provide the complete base platform, foundations, modular structural steel
framework, insulated wall panels, roofing, flooring, doors, windows, ceilings, internal partitions,
reception counters, exhibition displays, digital interactive systems, professional audio-visual
cquipment, computer - systems, seating arrangements, furniture, electrical installations, air-
conditioning, mechanical ventilation, solar photovoltaic system, rainwater harvesting, plumbing,
sanitary facilities, fire-safety arrangements, signage, landscaping and associated civil works.
The building shall be designed as a temporary, portable, reusable and relocatable modular
superstructure suitable for coastal and marine-influenced environmental conditions.
All architectural drawings, structural calculations, fabrication drawings, foundation drawings,
electrical and mechanical layouts, equipment.schedules, interpretation content and technical
data sheets shall be submitted for approval by the Engineer-in- Charrre before procurement and
execution.

4, Structural Steel Framework

The structural framework shall comprise engmeered structural steel columns, beams, channels,
hollow sections, bracing members, floor supports and associated structural components
conforming to IS 2062 or equivalent applicable standards. -
Structural .design shall conform to IS 800, IS 875, IS 1893 and other relevant standards,
considering dead loads, imposed loads, wind loads, seismic forces, lifting loads, transportation
loads, erection loads and applicable load combinations. ;

All exposed structural steel shall be provided with marine-suitable corrosion pro*ectlon with
C5 adopted as the preliminary minimum atmospheric corrosion design basis for exposed
carbon steel, subject to site-specific exposure assessment.

Hot-dip galvanising conforming to IS 4759 / ISO 1461 or an approved high-durability
protective coating system incorporating suitable surface preparation, zinc-rich primer, high-
build epoxy intermediate coating and UV-resistant polyurethane finish shall be provided.
Bolted and demountable structural connections shall be preferred wherever practicable to
facilitate future dismantling and relocation.
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5. Prefabricated Modular Container Construction

The buiiding shall comprise approximately six modified ISO container modules or an equivalent

engincered prefabricated modular steel-framed building system.

All structural modifications to containers, including removal of wall poztions, formation of openings

and interconnection of modules, shall be supported by approved structural design and necessary

reinforcement. ' T ;

Each modular unit shall incorporate suitable lifting points, structural connections, transport

restraints, alignment arrangements and accessible utility interfaces. :

The modular system shall permit safe transportation, installation, dismantling and reassembly

without substantial damage to its principal reusable components. :

6. External Wall Panels and Internal Partitions

External walls shall comprise insulated prefabricated sandwich panels or suitably insulated modified

container walls having corrosion-resistant metal facings and an approved insulating core.

The wall system shall provide adequate thermal insulation, weather resistance, acoustic comfort,

moisture protection and fire performance suitable for public assembly and educational use. -

Non-combustible orappropriately fire-rated insulation materials shall be adopted in accordance with
-applicable fire-safety requirements. s ‘

Internal partitions shall comprise lightweight, durable, moisture-resistant panels with washable

finishes. Toilet partitions shall be waterproof or suitably moisture-resistant.

All joints, exposed edges, openings and service penetrations shall be properly sealed against

moisture ingress.

7. Roofing System:

The building shall be provided with a lightweight insulated roofing system supported on engineered

structural steel framing. 7 :

The roof shall be designed for applicable coastal wind uplift, rainfall, maintenance loads and the

additional loads associated with the rooftop solar photovoltaic system.

The roof shall incorporate suitable slopes, flashing, gutters, downpipes, weatherproof joints and

corrosion-resistant fasteners. §

Roof insulation shall provide adequate thermal performance for the air-conditioned public building.

8. Flooring and Internal F inishes

The modular flooring shall comprise engineered structural steel floor framing, suitable load-bearing

panels and moisture-resistant substrates. '

The flooring shall be designed for the approved public occupancy, exhibition equipment loads and

concentrated loads from digital installations. ' .

Finished floors shall comprise commercial-grade anti-skid vinyl, €poxy or equivalent approved

flooring suitable for frequent public use and cleaning.

Wet areas shall have waterproof flooring, anti-skid finishes and appropriate drainage slopes.

Internal ceilings shall comprise suitable insulated or moisture-resistant ceiling panels with durable

finishes and provisions for recessed lighting, air-conditionihg outlets, speakers and other services.

9. Reception and Visitor Orientation Area

The centre shall be provided with one reception and visitor orientation area near the principal
entrance.

One reception counter having indicative dimensions of 2,400 mm x 700 mm x 1,050 mm shall
be provided, incorporating a suitably designed accessible counter section.

The reception shall include two staff chairs, one lockable storage cabinet, suitable electrical
and data outlets and one 55-inch commercial-grade digital information display.
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The reception display shall present visitor orientation information, nursefy activities, visitor safety
instructions, operating information and environmental education content. g

Suitable LED lighting, signage and circulation arrangements shall be provided.

'10. Mangrove Interpretation Gallery

The centre shall be provided with a mangrove interpretation gallery containing a minimum of eight
thematic interpretation panels, each having indicative dimensions of 1,200 mm x 900 mm.

The gallery shall include a minimum of two three-dimensional educational models or chorarnas
having indicative minimum dimensions of 1,500 mm x 900 mm each.

One introductory wall graphic having indicative dimensions of 3,000 mm x 1,500 mm shall be
provided.

The interpretation themes shall include mangrove ecology, biodiversity, coastal protection, carbon
sequestration, mangrove restoration, nursery technology, climate resilience and conservation.

All thematic content shall be scientifically reviewed and approved before fabrication.

11. Professional Audio-Visual Mini Theatre

The Visitor Interpretation Centre shall be provided with one fully equipped, air-conditioned and
acoustically treated audio-visual mini theatre having a minimum seating capacity of 20 persons,
subject to the approved architectural and (ire-safety design. '

The theatre shall be designed for screening educational documentaries, environmental awareness
films, animated presentations, scientific demonstrations, training programmes and visitor
orientation material. A

11.1 Theatre Seating and Interior

A minimum of 20 individual visitor chairs shall be provided, arranged in suitable rows with
adequate sightlines, circulation space and emergency access.

The chairs shall comprise durable, washable upholstered or moulded seats with corrosion-resistant
supporting frames.

The theatre shall be provided with suitable acoustic wall treatment, acoustlc cellmg treatment, light
control, blackout blinds or equivalent arrangements, and durable flooring. .
Accessible wheelchair seating positions and companion seating shall be incorporated into the
approved seating layout without obstructing circulation or evacuation.

11.2 Main Audio-Visual Display

The theatre shall be provided with one profcsswna] large-format LED display having a minimum
diagonal screen size of 85 inches.

The display shall have a minimum native resolution of 3840 x 2160 pixels (4K UHD), minimum
refresh rate of 60 Hz, suitable viewing angles, anti-glare treatment and brightness appropriate to
the controlled indoor environment. ‘

The display shall have a minimum of two HDMI inputs, sultable dxgltal connectivity and
commercial-duty operation. ;
The display shall be installed using an enginecred mounting arrangement suitable for the modular
structure.

Alternatively, a professional laser projection system may be proposed with an appropriately sized
screen, subject to approval of image brightness, resolution, viewing conditions.and maintenance
requirements.
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11.3 Pesktop Computer and Presentation Contiol System

The theatre shall be provided with one dedicated desktop computer system for ‘controlling
presentations, audio-visual content, educational films and other multimedia applications.

The desktop computer shall have a minimura Intel Core i7 / AMD Ryzen 7 class processor or
equivalerit cutrent-generation perforrriance, 16 GB RAM, 1 TB NVMe solid-state storage, suitable
integrated or dedicated graphics capable of 4K output, Gigabit Ethernet, Wi-Fi connectivity,
Bluetooth, USB 3.x ports, HDMI or DispiayPort outputs and licensed operating system.

One LED monitor having a minimum diagonal screen size of 24 inches and Full HD resolution shall
be provided for the operator. : : ‘ ;

The computer shali be provided with a suitable keyboard, optical mouse, licensed office/presentation
software, multimedia playback software and necessary drivers. i
One online UPS having a minimum capacity of 2 kVA, with a minimum backup autonomy of 15
minutes at the approved connected control-system load, shall be provided for the desktop computer
and critical audio-visual control equipment.

11.4 Professional Audio System

The theatre shall be provided with one professional multichannel audio system comprising a
minimum of four full-range speakers, one suitable subwoofer, one digital audio processor or amplifier
and all necessary audio cabling and accessories. ' 5

The audio system shall be designed to provide clear speech reproduction and suitable sound coverage
throughout the theatre.

One wireless handheld microphone and. one wireless lapel microphone shall be provided, complete
with receivers, chargihg.arrangemcnts and accessories. '

The audio system shall inciude suitable volume control, source selection and protection arrangements.
11.5 Audio-Visual Control and Connectivity ;

The theatre shall be provided with one suitable audio-visual control desk or rack, incorporating media
source selection, display control, audio control and equipment management facilities.

The system shall support HDMI, USB, network-based media playback and presentation from the
dedicated desktop computer.

Necessary signal cables, network cables, connectors, equipment racks, ventilation arrangements and
cable management systems shall be provided.

11.6 Theatre Lighting

The theatre shall be provided with suitable dimmable LED lighting, including general lighting,
presentation lighting and safe circulation lighting.

A minimum of six dimmable LED ceiling lights shall be provided, subject to the approved
illumination design.

Emergency lighting and exit signage shall remain functional independently of the normal theatre
lighting controls. e
11.7 Theatre Air-Conditioning and Ventilation

The mini theatre shall be provided with a dedicated air-conditioning system of suitable capacity
determined through a detailed cooling load calculation considering 20 occupants, lighting, audio-
visual equipment, building envelope, solar heat gain and local climatic conditions.

As a preliminary equipment allowance, a minimum of two inverter-type air-conditioning units of
approximately 2.0 TR nominal cooling capacity each shall be considered, subject to confirmation or
modification through the approved cooling load calculations.

The air-conditioning system shall be supplemented by a suitable treated fresh-air ventilation
arrangement designed for the approved occupancy and applicable indoor air quality requirements.
Outdoor condenser units shall be suitable for coastal service and shall be provided with
corrosion-resistant supports and protective treatment.
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Condensate dralnage refrigerant piping, 1nsulat10n electrlcal connections, vibration 1solatlon

and necessary controls shall be provided. : '

12. Exhibition and Display Area | :

The centre shall be provided with a dedicated exhibition area comprising a minimum of four
exhibition display units, each having indicative dimensions of 1,200 mm x 600 mm x 900 mm.

A minimum of four wall-mounted information panels having mdlcatlve dimensions of l,hOO mm X
900 mm shall be prov1ded

One interactive demonstration model illustrating mangrove nursery operations, seed collection, seed
germination, seedling development and plantation shall be provided. :

All exhibition structures shall be durable, moisture-resistant and suitable for frequent public use.

13. Interactive Digital Information Kiosks

The centre shall be provided with a minimum of four commercial-grade interactive digital
information kiosks for environmental education and visitor engagcment

13.1 Touchscreen Display

Each kiosk shall comprise one commercial-grade capacitive multi-touchscreen having a minimum
diagonal screen size of 43 inches.

The touchscreen shall have a minimum native resolution of 3840 x 2160 pixels (4K UHD), support
at least 10 simultaneous touch points, have a suvitable anti-glare and scratch-resistant protective
surface and provide brightness appropriate for the indoor installation environment.

The touch response shall be suitable for smooth interactive operation, including scrolling, zooming,
selection, multimedia playback and interactive educational applications.

13.2 Integrated Computing Hardware

Each kiosk shall be provided with an integrated industrial or commercial-grade computer having a
minimum Intel Core i5 / AMD Ryzen 5 class processor or equivalent performance, 16 GB RAM, 512
GB solid-state storage, suitable graphics capability, Ethernet connectivity, Wi-Fi and necessary USB
interfaces.

The kiosk shall support automatic startup, scheduled shutdown, content recovery and unattended
public operation.

13.3 Kiosk Enclosure and Mounting

Each kiosk shall be installed within a durable, tamper-resistant and corroswn-remstant enclosure
suitable for the humid coastal environment.

The enclosure shall provide safe access for maintenance, appropriate ventilation, secure cable
management and suitable protection against accidental damage. .

At least one kiosk shall be designed and positioned for wheelchair-accessible operation, with
appropriate screen height, reach range and clear floor space.

13.4 Interactive Software and Content

Each kiosk shall be provided with suitable licensed: interactive software and educational content
covering mangrove biodiversity, ecological services, nursery technology, restoration techniques,
climate resilience and conservation.

The system shall support interactive maps, photographs, diagrams, videos, animations, quizzes and
other educational modules.

The software shall support local offline operation of essential educational content.

The contractor shall provide complete installation, software configuration, testing, comfmss,onmg
and operating documentation.

14. Environmental Education Zone and Digital Interactive Teaching Board

The centre shall be provided with one environmental education and information zone suitable for
guided learning, student activities, scientific demonstrations and small-group educational sessions.
The area shall be provided with a minimum of two modular educational tables measuring
approximately 1,500 mm x 750 mm x 750 mm each and eight suitable chairs.
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14.1 Digital Interactive Teaching and Presentation Board

In place of the conventional wall-mounted writing or presentation board, one digital interactive flat-
panel teaching board shall be provided. -

The digital interactive board shall have a minimum diagonal screen size of 75 inches, native 4K UHD

resolution of 3840 x 2160 pixels, a minimum of 20 simultaneous touch points and suitable anti-glare

toughened glass protection.

The board shall be provided with an integrated or slot-in computing module having a minimum Intel
Core i5 / AMD Ryzen 5 class processor or equivalent, 16 GB RAM, 512 GB solid-state storage,
licensed operating system and suitable connectivity.,

The board shall support digital writing, drawing, annotation, screen sharing, multimedia presentation,
interactive lessons, document display and saving or exporting of educational content.

A minimum of two digital writing pens or styluses shall be provided.

The system shall include suitable wall mounting, electrical connections, HDMI, USB, network
connectivity, Wi-Fi and necessary software.

The interactive board shall be installed at a height suitable for the intended users, with accessible
controls and an approved mounting arrangement,

One lockable storage cabinet and suitable electrical outlets shall be provided in the education area.
15. Mangrove Nursery Viewing Gallery

The centre shall be provided with a nursery viewing window or gallery overlooking the proposed
nursery or designated demonstration area.

The viewing arrangement shall comprise suitable safety glazing having an indicative minimum clear
viewing width of 3,000 mm and height of 1,500 mm, subject to the approved architectural and
structural design.

The glazing shall be installed in corrosion-resistant framing and provided with suitable shading and
weatherproofing.

A minimum of two interpretation panels shall be provided adjacent to the viewing window,
explaining nursery operations, seedling production, irrigation, monitoring and restoration activities.
16. Office and Staff Facilities

The centre shall be provided with one office or staff work area comprising one work desk measuring
approximately 1,500 mm x 750 mm x 750 mm, one ergonomic office chair, two visitor chairs and
one lockable storage cabinet. _

One desktop computer system shall be provided with a minimum Intel Core i5 / AMD Ryzen 5 class
processor ‘or equivalent, 16 GB RAM, 512 GB solid-state storage, minimum 23-inch Full HD
monitor, keyboard, mouse and licensed operating system.

One multifunction printer and scanner shall be provided.

The office shall have suitable electrical outlets, data connectivity, lighting and air-conditioning or
mechanical ventilation as required by the approved design. : ;

17. Public Toilet and Sanitary Facilities for 50 Persons

The. sanitary facilities shall be designed considering a preliminary maximum simultaneous
occupancy of 50 persons, including visitors and staff.

The design shall comply with the applicable provisions of the National Building Code of India 201 6,
particularly Part 9 concerning plumbing services, and relevant accessibility standards.

For preliminary planning, the following minimum sanitary provision shall be adopted for the centre,
subject to confirmation through the final fixture calculations and applicable occupancy
classification.

17.1 Male Toilet Block

The male toilet block shall comprise a minimum of one Western-type water closet, two wall-
mounted ceramic urinals and two washbasins.The water closet shall be provided with a suitable
dual-flush cistern, health faucet, toilet paper holder, soap dispenser and other necessary accessories.
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The urinals shall be provided with suitable flushing arrangements, privacy partitions and drainage
connections.
17.2 Female Toilet Block
The female toilet block shall comprise a minimum of three Western-type water closets and two
washbasins. Each water closet shall be provided with a suitable dual-flush cistern, health faucet,
toilet paper holder, sanitary waste disposal bin and other necessary accessories.
17.3 Universal Accessible Toilet
One separate unisex accessible toilet shall be provided for persons with disabilities, wheelchair users
and visitors requiring assisted access. The accessible toilet shall have indicative minimum internal
dimensions of 2,200 mm x 2,000 mm, subject to the approved accessibility layout and the current
applicable standards.
The toilet shall be provided with one accessible Western-type water closet, one accessible
washbasin, suitable horizontal and vertical grab bars, accessible mirror, toilet paper holder, soap
dispenser, emergency assistance alarm and other necessary accessories. The entrance shall have an
appropriate clear opening width, preferably not less than 900 mm, with an outward-opening or
suitable siiding door arrangement and accessible hardware. :
Adequate wheelchair manoeuvring and transfer space shall be provided.
17.4 Consolidated Minimum Sanitary Equipment -
The complete building shall therefore have the following proposed minimum facilities:

e Five Western-type water closets, comprising one male, three female and one accessible

toilet.

o Two male urinals. :

» Five washbasins, comprising two male, two female and one accessibie basin.

» Five health faucets or equivalent approved ablution arrangements.

o Five mirrors.

» Five soap dispensers.

» Five toilet paper holders.

« Five floor drains or more as required by the layout.

o Suitable exhaust ventilation for all toilet blocks.

¢ One cleaner's sink with necessary water supply and drainage.

* One accessible emergency assistance alarm system.

« Suitable sanitary waste disposal arrangements.
All toilet floors shall be waterproofed and provided with anti-skid finishes, proper drainage slopes
and moisture-resistant wall finishes. . ‘
The contractor shall submit the final fixture calcullations showing the applicable NBC occupancy
category, visitor gender distribution, staff provision and accessible facilities.The sanitary fixture
quantities shall be increased wherever required by the applicable standards or approving authority.
18. Accessible Entrance Ramp and Barrier-Free Circulation
The building shall be provided with an accessible entrance ramp connecting the external approach
to the principal entrance.The ramp shall have a suitable clear width, gradient, landings, handrails,
edge protection and slip-resistant surface in accordance with the applicable Harmonised Guidelines
and Standards for Universal Accessibility in India.
The principal entrance, reception, interpretation gallery, education zone, theatre and accessible toilet
shall be connected by an accessible circulation rcute. Door clearances, turning spaces, signage,
furniture arrangements and equipment controls shall be designed for use by persons with disabilities.
The building shall be provided with appropriate accessible identification and directional signage.
19. Entrance Verandah and Covered Deck ~
The centre shall be provided with a covered entrance verandah or deck comprising engineered
structural supports, durable decking, weather-resistant roofing and suitable safety railings wherever
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required. The decking shall comprise apjn’roved wood-plastic composite, weather-resistant timber or
equivalent durable material suitable for coastal environmental conditions. The verandah shall
provide safe visitor access and suitable protection against rain and direct sunlight.

20. Doors, Windows and Glazing .

The building shall be provided with suitable aluminium-framed glazed entrance doors, internal
doors, toilet doors and windows. The main entrance shall incorporate safety glazing, corrosion-
resistant frames, locking arrangements, handles, door closers and weatherproof seals. Windows
shall comprise powder-coated aluminium frames with suitable glazing and opening arrangements.
Double-glazed units may be adopted where required by the thermal and acoustic design. All exposed
hardware shall be corrosion-resistant and suitable for coastal environmental conditions.

21. Complete Air-Conditioning and Mechanical Ventilation System

The Visitor Interpretation Centre shall be provided with a complete energy-efficient air-
conditioning and mechanical ventilation system serving the mini theatre, interpretation gallery,
digital kiosk zone, environmental education area, reception and other regularly occupied spaces as
required by the approved design.

The contractor shall prepare a detailed room-wise cooling load calculation considering the
maximum simultaneous occupancy of 50 persons, heat loads from computer systems, audio-visual
equipment, digital displays, lighting, glazing, solar radiation, roof and wall insulation, fresh-air
requirements and local climatic conditions. A preliminary aggregate air-conditioning capacity of
approximately 10-12 TR may be considered for initial planning only, subject to confirmation or
modification through the approved cooling load calculation.

The air-conditioning system may comprise inverter-type split units, ducted units or an approved
equivalent arrangement suitable for the architectural layout.

The mini theatre shall be provided with a dedicated cooling and fresh-air arrangement as specified
in Clause 11.7.

All regularly occupied areas shall be provided with adequate outdoor air ventilation in accordance
with applicable ventilation and indoor air quality requirements.

Outdoor condenser units shall be suitable for marine-influenced environmental conditions and
provided with corrosion-resistant heat exchanger protection, mounting brackets and fasteners.

All systems shall include refrigerant piping, thermal insulation, condensate drainage, electrical
connections, control systems, vibration isolation and suitable maintenance access.

22. Electrical Installations and Lighting

The work shall include complete electrical installations comprising main distribution board, sub-
distribution boards, wiring, conduits, switches, sockets, equipment connections, LED lighting,
emergency lighting, earthing, protective devices and necessary accessories.

The main distribution board shall be provided with suitable overcurrent protection, residual-current
protection, surge protection and circuit identification.

A minimum of 20 general LED lighting fixtures shall be provided throughout the building, together
with eight adjustable exhibition/display lights and six external weatherproof LED lights, subject to
the approved illumination design.

The center shall be provided with a minimum of six rechargeable emergency lights having at least
90 minutes of rated autonomy and suitable illuminated exit signs.

Dedicated electrical circuits shall be provided for air-conditioning equipment, digital kiosks,
interactive teaching board, theatre equipment, computer systems, solar photovoltaic equipment and
other significant electrical loads.

All electrical installations shall comply with applicable Indian Standards, Central Electricity
Authority safety regulations and statutory requirements.
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23. Data Network and Digital Infrastructure

The centre shall be provided with a suitable structured data network for connecting the desktop
computers, interactive kiosks, digital teaching board, audio-visual systems and other digital
equipment. The network shall comprise suitable Category 6 or better data cabling, one managed
Gigabit Ethernet network switch having a minimum of 16 ports, one suitable network router and a
minimum of two Wi-Fi access points, subject to the approved coverage design.

One lockable network equipment cabinet shall be provided with suitable ventilation, cable
management and power distribution. Necessary network outlets, patch panels, patch cords and
accessories shall be provided.

The network shall support local communication, content distribution and internet connectivity when
an external internet service is available.

24. Solar Photovoltaic System with Grid Backup

The building shall be provided with a rooftop solar photovoltaic system integrated with the electrical
distribution system. ‘

A preliminary installed capacity of 10 kWp is proposed, subject to confirmation through roof area
assessment, shading analysis, structural loading, electrical demand and applicable grid
interconnection requirements.

The system shall comprise suitable solar photovoltaic modules, corrosion-resistant mounting
structures, inverter, DC and AC protection devices. cabling, earthing, surge protection, monitoring
equipment and necessary accessories. :

The mounting system shall be designed for the apphc‘tble coastal wind loads.

Grid power shall remain available as backup. Critical digital equipment shall be provided with
suitable UPS protection as specified.

25. Rainwater Harvesting and Roof Drainage

The building shall be provided with a suitable rainwater collection system comprising roof gutters,
downpipes, leaf screens, first-flush diversion arrangements and connections to. the designatad
rainwater harvesting or storage facility.

The system shail be designed based con the approved roof catchment area, rainfali characteristics
and site drainage requirements.

Suitable inspection and maintenance arranﬂe"nents el\all be provxdcd

26. Fire Safety and Emergency Arrangements , ;

The centre shall be provided with appropriate fire-safety arrangement° suitable for public visitor
occupancy and the installed electrical and audio-visual equipment.

A minimum of four ABC dry powder fire extinguishers of 4 kg capacity each shall be prowded at
suitable locations. :

Suitable CO2 or other approved extinguishers shall be provided near sensitive eleclrical equipment
where required.

Smoke detection, fire alarm, emergency lighting, exit signage and safe evacuation arrangements
shall be provided in accordance with the approved fire-safety design.

A minimum of two fully equipped first-aid boxes shall be provided.

The final number and arrangement of exits, staircases, fire extinguishers, detectors and other safety
facilities shall comply with applicable statutory requirements.

27. Interpretation Signage and Thematic Graphics

The centre shall be provided with complete. internal and external identification, directional,
educational and interpretation signage.

One principal external building identification signboard having indicative minimum dimensions of
4,000 mm x 600 mm shall be provided.
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A minimum of six directional and 'faé'i‘l'i;fy identification signs and four large-format thematic
graphics shall be provided.

All external signage shall be manufactured using UV-resistant, moisture-resistant and corrosion-
resistant materials.

Thematic content shall cover mangrove conservation, biodiversity, coastal resilience, nursery
technology, ecological restoration and environmental awareness.

28. Digital Content Development and Integration

The contractor shall develop, configure and install suitable digital educational content for the mini
theatre, interactive kiosks, digital teaching board and interpretation displays.

The minimum content package shall include four educational presentations or films covering visitor
orientation, mangrove ecosystems, nursery technology and mangrove conservation and restoration.
A minimum of four interactive learning modules shall be provided for the digital kiosks.

The content shall incorporate appropriate graphics, photographs, diagrams, animations, narration
and interactive features. :
The content shall be provided in English and Marathi, with additional languages as approved by the
Engineer-in-Charge.

All content and software shall be appropriately licensed for public educational use.

The contractor shall submit scripts, storyboards, content layouts and final media files for approval
before installation.

29. Water Supply and Plumbing

The work shall include complete internal water supply arrangements for the public toilets, accessible
toilet, cleaner's sink, drinking water facilities and other required services.

Water supply pipelines shall comprise suitable CPVC, PPR, HDPE or equivalent approved
corrosion-resistant materials.

The water storage and pumping capacities shall be determined through the approved demand
calculations for the 50-person occupancy and expected visitor turnover.

Suitable isolation valves, overflow arrangements, cleaning provisions and maintenance access shall
be provided.

30. Wastewater Collection and Drainage _

The building shall be provided with a complete internal wastewater and sanitary drainage system
comprising suitable uPVC or HDPE pipelines, traps, floor drains, soil pipes, waste pipes, vent pipes
and inspection points.

The drainage system shall be designed to prevent leakage, blockage, backflow and odour.
Wastewater shall be conveyed to the designated external collection or treatment facility.

No untreated wastewater shall be discharged into surrounding mangrove areas, creeks, natural drains
or environmentally sensitive locations.
31. Store and Utility Room

The centre shall be provided with one store and utility room comprising a minimum of two
corrosion-resistant storage racks having indicative dimensions of 1,200 mm x 450 mm x 1,800 mm
each.

One lockable storage cabinet, suitable lighting and ventilation shall be provided.

The room shall be arranged for safe storage of maintenance tools, cleaning materials and spare
exhibition equipment. Tt
32. Base Platform, Foundations and Associated Civil Works

The work shall include complete design, engineering and construction of the base platform,
foundations, structural supports, anchoring arrangements and associated civil works required for the
Visitor Interpretation and Environmental Education Centre.

The contractor shall undertake necessary site verification, topographical assessment, geotechnical
investigation and structural design to determine the appropriate foundation arrangement.
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The foundation design shall consider soil bearing capacity, groundwater conditions, coastal
exposure, wind uplift, seismic forces, structural reactions, drainage requirements and the modular
building configuration.

The foundation system may comprise suitably designed RCC isolated footings, combined footings,
strip foundations, pedestals, ground beams, precast foundation units or other approved
arrangements. |

The work shall include site clearance, setting out, excavation, necessary dewatering, preparation of
foundation beds, compacted filling, granular sub-base, PCC levelling courses, RCC foundations,
reinforcement steel, formwork, curing, foundation pedestals, base plates, anchor bolts, non-shrink
grouting and all necessary structural connections.

The base platform shall provide adequate structural support, stability and protection against ground
moisture and water accumulation.

The finished platform level shall be determined considering site topography, local flooding,
stormwater accumulation and approved drainage requirements.

Concrete grade, reinforcement cover, cement type, water-cement ratio, permeability requirements
and other durability provisions shall be selected in accordance with IS 456 and the assessed
environmental exposure conditions.

The foundation anchoring arrangement shall permit safe removal of the modular svperstructure
during future relocation.

33. External Site Development and Landscaping

The work shall include necessary external site development comprising entrance paving, pedestrian
access, accessible pathways, surface drainage, minor grading, landscape preparation and planting.
Suitable slip-resistant paving shall be provided at the entrance and along visitor access rcutes.
Native and locally appropriate plant species shall be used for landscaping wherever practicable.
No site development activity shall damage existing Mangrove or protected vegetation.

34. Marine Environment Material Specifications :

All construction materials, structural members, roofing, wall pamls doors, windows, fasteners,
external fittings, electrical enclosures, solar mounting structures and mechanical - equipment
supparts shall be selected considering the humid, saline and marine-influenced environmental
conditions.at Kelwe.

Exposed structural steel shall be protected using an approved marine-suitable corrosion protection
system, with C5 adopted as the preliminary minimum design basis for exposed carbon steel. Hot-
dip galvanising, zinc-rich primers, high-build epoxy coatings, UV-resistant polyurethane finishes
or other-approved systems shall be adopted 2s appropriate.

Exposed critical fasteners and frequently wetted fittings.shall- prcferably be.SS. 3 10/316L or
approved equivalent corrosion-resistant raterials.

Outdoor. air-conditioning condenser units, external electrical enclosures and solar photovoltaic
mounting structures shall be suitable for coastal environmental exposure. :

All furniture, cabinetry, interior panels, exhibition structures and finishes shall be inoisture- reswtant
and suitable for high-humidity conditions.

The contractor shall submit material specifications, protective: coating data sheets, equipment
catalogues-and compliance certificates for approval before procurement.

35. Transportation, Installation and Relocation : s

The contractor shall be responsible for factory packing, loading, transportation, unloading, lifting,
positioning, assembly, alignment, structural -interconnection, installation of services and
commissioning of all modular units. '

A detailed transportation, lifting and ersction methodology shall be submitted for approval before
instailation. , :

The modular units shall be designed for safe handling, transportation and future r=location. -
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Suitable bolted connections, rcmovable panels acccsslblc service interfaces and engineered lifting
arrangements shall be provided.

‘The contractor shall submit a detailed dismaniling; transportation, storage and reassembly manual
at the time of hd.n.lmg over. ;

36. Testing, Commissioning and Quality Assurance :
‘The contractor shall undertake all necessary factory and site inspections, including material
verification, structural dimensional checks, welding inspections, bolted connection inspections,
protective coating inspections, waterproofing tests, plumbing pressure tests, dramage tests,
electrical safety tests and functional testing of installed equipment, ;

The complete audio-visual mini theatre shall be tested for display performance, audio clarity,
niicrephone operation, multimedia playback, computer connectivity. lighting control and overall
functicnality.

The interactive digital kiosks shall be tested for touchsereen response, software functionality, otﬂmc
content availability, network connectivity and safe unattended operation. :
The digital interactive teaching board shall be tested for touch accuracy, annotation, screen sharing,
computer operation and multimedia presentation.

The air-conditioning system shall be tested for cooling performance, cnndmsale dramagc ‘electrical
safety, control operation and ventilation performance.

The solar photovoltaic system shall be tested and commissioned in accordance with appllcablc
requirements.

The contractor shall demonstrate all 1nslallcd systems to the Engineer-in- Charge and designated
operating staft.

37. Applicable Standards and Statutory Requireients

The dgsign, fabrication, construction, instaliation and commissioning shall comply with the latest
applicable editions of relevayit Indian Standards, including IS 800, IS 2062, IS 875, IS 1893, IS 456
and other applicable electrical, plumbing, fite-safety and building standards.

Sanitary fixture provision shall be determined in accordance with the appiicable provisions of the
National Building Code of India 2016, particularly Part 9 relating to plumbing services, considering
the actual building occupancy classification and approved visitor capacity.

Accessibility provisions shall comply with the applicable Harmonised Guidelines and Standards for
Universal Accessibility in India 2021 and other relevant statutory requirements.

Marine corrosion protection shall be designed with reference to ISO 9223, ISO 12944, IS 4759 /
ISO 1461 and other applicable coating and galvanising standards.

All equipment shall be new, of approved quality and suitable for the intended service conditions.
38. Completion and Handing Over

The contractor shall complete the entire work in all respects and hand over the Visitor Interpretation
and Environmental Education Centre in a safe, structurally stable, weatherproof, thermally
insulated, corrosion-protected, fully equipped and operational condition.

The completed facility shall include all specified interpretation spaces, audio-visual mini theatre,
desktop computer systems, interactive digital kiosks, digital teaching board, exhibition displays,
educational content, furniture, sanitary facilities, accessible toilet, air-conditioning, ventilation,
electrical installations, solar photovoltaic system, rainwater harvesting, plumbing, fire-safety
arrangements, base platform, foundations, site development and associated civil works.

The contractor shall provide operational training to designated staff for the audio-visual system,

digital kiosks, digital teaching board, computer systems, air-conditioning equipment, solar

photovoltaic system and other installed facilities.

The contractor shall hand over approved drawings, equipment schedules, interpretation content
files, software documentation, inspection reports, testing certificates, warranties, operation and
maintenance manuals, as-built drawings and relocation instructions.
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Hem No 5 : Design, Engineering, Fabrication, Supply, Transportation,- Installation, Testing and
Commissioning  of G+1 Storeyed Prefabricated Modular Container-Based Laboratory Complex
having an Approximate Total Built-up Area of 720.00 Sq. M., comprising Propagule and Seed
Quality Laboratory, Nursery Quality Control Laboratory, Soil, Sediment and Water Quality
Laboratory, Plant Health and Plant Pathology Laboratory, Tissue Culture Laboratory, Central
Instrument Room, Chemical and Glassware Store, Sample and Seed Repository, Laboratory
Documentation and Data Management Room (LIMS), Laboratory Support and Utility Areas,
Central Nursery Contro! Room with PLC, SCADA and IoT-Based Monitoring System, GIS and
Drone Operations Room, Meeting and Training Room, Sanitary Facilities and Associated
Circulation Areas, including Complete Laboratory Furniture, Scientific Instruments, Equipment,
HVAC, HEPA Filtration, Laminar Airflow Systems, Electrical Installations, Data Networking,
CCTV Surveillance, Fire-Safety Systems, Solar Photovoltaic System, DG and UPS Backup,
Rainwater Harvesting, Laboratory Wastewater Treatment and Recycling System, Plumbing and
Sanitary Installations, together with Compiete Base Platform, Foundations, Structural Supports,
Staircases, Accessibility Arrangements, Site Development and Associated Civil Works, using
Durable, Energy-Efficient and Corrosion-Resistant Materials suitable for Coastal and Marine
Environmental Conditions, on a Complete Turnkey Basis, for the Proposed Hi-Tech Mangrove
Nursery at Kelwe, Taluka and District Palghar, Maharashtra.

2. Building Configuration and General Requirements ;
The proposed laboratory complex shall comprise a Ground plus One (G+1) prefabricated modular
container-based building with an approximate total built-up area of 720.00 Sq. M., subject to
confirmation through approved architectural drawings.

The building shall be developed using approximately 18-20 modified ISO container modules or an
equivalent engineered prefabricated modular steel-framed building system.

The building shall accommodate specialised laboratory rooms on the ground floor and nursery
monitoring, GIS, drone-related office functions, meeting and training facilities on the first floor.
The contractor shall prepare detailed architectural plans, structural drawings, service layouts,
equipment connection drawings, foundation drawings, fire-safety plans and accessibility details for
approval by the Engineer-in-Charge.

The final design shall provide adequate room dimensions, circulation, structural stability,
ventilation, lighting, drainage, accessibility, fire safety and serviceability.

3. General Scope of Work

The scope shall include complete design, engineering, procurement, fabrication, transportation,
loading, unloading, lifting, erection, assembly, installation, testing and commissioning of the
laboratory complex.

The work shall include site preparation, geotechnical investigation, foundations, base platform,
structural steel framework, modular units, roofing, external walls, internal partitions, flooring,
ceilings, doors, windows, staircases, corridors, toilet blocks, electrical installations, HVAC,
ventilation, plumbing, water supply, wastewater treatment, fire protection, power backup, solar
photovoltaic system, rainwater harvesting and associated civil works.

The contractor shall provide all necessary sleeves, service ducts, conduits, cable trays, pipe supports,
equipment platforms, floor drains, utility connections and provisions required for future installation
of laboratory equipment.

The supply, installation and commissioning of specialised laboratory scientific instruments,
analytical equipment, tissue culture apparatus, testing instruments, laboratory process machinery
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and scientific monitoring devices shall remain outside the scope of this item unless specifically
stated otherwise.

4, Structural Steel Framework

The primary structural framework shall comprise suitable prefabricated structural steel columns,
beams, channels, hollow sections, bracing members, floor beams, roof members and associated
structural components.conforming to IS 2062 or equivalent applicable standards.

Structural design shall conform to IS 800, IS 875, IS 1893 and other relevant Indian Standards.
The structural framework shall be designed for dead loads, imposed loads, equipment loads where
defined, wind loads, seismic forces, transportation loads, lifting loads and applicable load
combinations. i

The design shall consider the coastal wind environment, structural stability, lateral loads, uplift
resistance and corrosion protection.

All exposed structural steel shall be provided with an approved marine-suitable protective system,
with C5 adopted as the preliminary minimum atmospheric corrosion design basis for exposed
carbon steel, subject to, the site-specific exposure assessment.

The protective system shall comprise hot-dip galvanising conforming to IS 4759 / ISO 1461 or an
approved protective coating system incorporating suitable surface preparation, zinc-rich primer,
high-build epoxy intermediate coating and UV-resistant polyurethane finish.

Bolted and demountable connections shall be preferred wherever practicable to facilitate
dismantling and relocation of the modular superstructure.

3. Prefabricated Modular Container Construction

The building shall comprise approximately 18-20 modified ISO container modules or an equivalent
engineered modular system, subject to final architectural and structural design.All structural
modifications to container modules, including removal of wall portions, formation of openings and
interconnection of modules, shall be supported by approved structural calculations and necessary
reinforcement. :

Each modular unit shall be provided with suitable lifting points, structural connections, transport
restraints, alignment arrangements and accessible utility interfaces. The modular system shall permit
safe transportation, installation, dismantling and future reassembly. All structural components shall
be fabricated under controlled factory conditions and inspected before dispatch.

6. External Wall Panels and Internal Partitions

External walls shall comprise insulated prefabricated sandwich panels or suitably modified
container walls provided with approved thermal insulation and internal lining systems.

The external wall assembly shall provide adequate thermal insulation, moisture resistance, weather
protection, acoustic comfort and fire performance suitable for laboratory and office occupancy.Non-
combustible or appropriately fire-rated insulation materials shall be adopted as required by the
approved fire-safety design.

Internal partitions shall comprise suitable lightweight prefabricated panels with durable, washable
and moisture-resistant finishes. Laboratory partitions shall have smooth, non-porous, chemically
resistant surfaces suitable for cleaning and maintenance. Partitions around wet laboratory areas,
chemical storage and utility rooms shall be selected considering the intended chemical exposure,
moisture conditions and applicable fire requirements.

7. Roofing System

The building shall be provided with an insulated roofing system comprising engineered structural
steel roof framing and factory-manufactured insulated roofing panels. The roof shall be designed
for applicable wind uplift, rainfall, maintenance loads and additional loads associated with the
rooftop solar photovoltaic system.The roof shall incorporate suitable slopes, flashing, gutters,
rainwater downpipes, weatherproof joints and corrosion-resistant fasteners.
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Roofing materials shall have suitable marine-environment protective finishes and adequate thermal
insulation, The roof shall be provided with necessary provisions for solar photovoltaic mounting,
rainwaicr collection and safe maintenance access. ; :

8. Flooring System

The modular flooring system shall comprise engineered structural steel floor framing, suitable load-
bearing panels and moisture-resistant substrates. : :

The flooring shall be designed for the applicable laboratory, office, training and circulation loads,
including concentrated loads from future equipment where specified. Laboratory floors shall be
provided with seamless or suitably jointed chemical-resistant epoxy flooring or equivalent approved
laboratory-grade finishes.The proposed minimum epoxy flooring thickness shall be determined
based on the selected system and intended use, with a nominal 2—-3 mm self-levelling epoxy system
considered for preliminary tender planning.

Office, control room, meeting room and circulation areas shall be provided with'durable anti-skid
vinyl, epoxy or equivalent approved flooring.

Toilet and wet utility areas shall be provided with waterproof flooring, anti-skid finishes and suitable
drainage slopes.All floor penetrations shall be properly sealed.

9. Laboratory Interior Civil Infrastructure : ;
The laboratory rooms shall be provided with suitable civil and architectural infrastructure for future
installation of scientific equipment.

The work shall include laboratory-grade flooring, washable wall ﬁmshes sultable ceiling systems,
service ducts, electrical conduits, water supply points, drainage points, ventilation provisions and
equipment connection interfaces.

Laboratory sinks and fixed service counters shall be included only as building infrastructure, where
shown on the approved architectural and services drawings.

For preliminary planning, a minimum of one utility sink and one service counter shall be provided
in each of the four principal ground-floor laboratories, subject to the final laboratory utility layouts.
The counters shall comprise durable, moisture-resistant and chemically resistant materials suitable
for general laboratory utility use.

All laboratory service points shall be clearly identified and provided with suitable isolation
arrangements.

10. Tissue Culture Laboratory Civil Infrastructure

The tissue culture laboratory shall be provided with suitable architectural and building-service
provisions for the future installation of specialised tissue culture equipment.

The room shall have smooth, washable wall finishes, sealed joints, suitable laboratory-grade
flooring, moisture-resistant ceilings and appropriate ventilation provisions.

Internal zoning shall accommodate the washing, media preparation, sterilisation, inoculation,
culture growth and hardening functlons indicated in the conceptual drawing, subject to detailed
laboratory planmng

The contractor shall provide suitable electrical outlets, dedicated power circuits, water supply
points, drainage connections, HVAC provisions and service penetrations required for future
laboratory equipment.

Specialised tissue culture equipment, including autoclaves, laminar airflow cabinets, growth
chambers, incubators and other scientific apparatus, shall not be included in this item.

11. Central Instrument Room Infrastructure

The central instrument room shall be provided with suitable structural flooring, laboratory-grade
finishes, electrical distribution, earthing, HVAC, ventilation, data network infrastructure and
necessary service connections. '

The room shall be designed to accommodate future laboratory instruments, subject to the equipment
loads and utility requirements supplied by the Department.
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Suitable equipment support platforms, service ducts, cable trays and power outlets shall be prdvided.
Scientific instruments and analytical equipment shall remain excluded from the scope.
12. Sample and Seed Repository Infrastructure :
The sample and seed repository shall be provided with moisture- resistant'ﬂooring,‘ insulated wall
finishes, suitable ventilation, electrical outlets and provisions for future temperature -controlled
storage equ1pment
A minimum of two corrosion-resistant storage racks having indicative dimensions of 1 200 mm X
450 mm x 1,800 mm each shall be provided.
The room shall have suitable electrical and data connections for future 1nstallat10n of seed storage
and monitoring equipment.
Specialised seed storage refrigerators, cold chambers and scientific storage equipment shall
remain excluded from this item.
13. Laboratory Documentation and Data Room
The laboratory documentation and data room shall be provided with suitable office- -grade flooring,
insulated wall finishes, LED lighting, electrical outlets, data cabling, air-conditioning and necessary
furniture.
The room shall include a minimum of two work desks, two office chairs and two lockable storage
cabinets.
The building infrastructure shall provide suitable power and network connections for future
laboratory information management systen:s.
Specialised LIMS software, laboratory databases, servers and scientific data acquisition
cquipment shall remain excluded. '
14. Laboratory Support and Utility Area
The laboratory support area shall accommodate utility services, general washing fJulhtleﬂ, electrical
distribution, UPS arrangements, HVAC sevvice connections and other building support functions.
The area shall be provided with one general- -purpose stainless-steel utility sink, suitable water
supply, drainage, floor traps, electrical outlets, ventilation and maintenance access. Suitable service
racks, cable trays, pipe supports and utility connections shall be provided.
The support area shall be designed for safe mainterance and segregation of electrical-and wei utility
services.
15. Central Nursery Control Room - CIVII and Building Services : i g )
The first-floor central nursery control room shall be provided with suitable structalal ﬂoormg,
insulated walls, false ceiling, LED lighting, air-conditioning, electrical outlets, data network cabling
and appropriate furniture. % e s S
The room shall be designed to accommodatu future PLC, SCADA, IoT dashboard, CCTV
monitoring and environmental monitoring systems. :
The work shall include suitable control room furniture, workstatlons or operator desks, electrical
distribution, earthing, cable trays, data outlets and equipment mounting provisions.
A minimum of six operator workstations, comprising.suitable desks and chairs, shall be pmv1ded as
building furniture, subject to the approved layout.
PLC panels, SCADA software, IoT scnsors,. specialised monitoring systems and assomated
control equipment shall remain excluded from this item
16. GIS and Drone Room — Civil and Building Services :
The GIS and Drone Room shall be provided with su1tab[e office-grade ﬂoormg insulated walls,
LED lighting, air-conditioning, electrical outlets, data connectivity and secure storage provisions.
The room shall include a minimum of two work desks. two ergonomic chairs and two lockable
storage cabinets.
Suitable electrical and data outlets shall be proucled for future GIS workstations, drone data
processing equipment and charging facilities. o3
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GIS software, specialised GIS computers, drones, drone batteries, charging equipment and
related scientific equipment shall remain excluded.
17. Meeting and Training Room =

The first-floor meeting and training room shall be provided with suitable flooring, insulated wall
finishes, false ceiling, LED lighting, air-conditioning, electrical outlets and furniture. The room shall
be designed for a preliminary seating capacity of 20 persons, subject to the approved architectural
and occupancy design. A minimum of one conference table or modular training table arrangement
suitable for 20 persons and 20 chairs shall be provided. ' :

One wall-mounted writing board having indicative dimensions of 1,800 mm x 1,200 mm shall be
provided.

Necessary electrical and data provisions shall be provided for future audio-visual presentation
equipment.

Specialized audio-visual equipment and computer systems shall remain excluded unless separately
included in the approved schedule.

18. Staircases, Corridors and Circulation Areas

The building shall be provided with suitable internal or external staircases, corridors, landings and
access arrangements in accordance with the approved architectural and fire-safety design.

The ground-floor conceptual drawing indicates a central corridor approximately 2.0 m wide.
Staircases shall comprise engineered structural steel or approved equivalent construction with slip-
resistant treads, suitable landings, handrails and guardrails.

Staircase clear widths, number of exits, travel distances and other egress requirements shall comply
with applicable building and fire-safety standards. :

All exposed steel components shall be provided with suitable marine-environment corrosion
protection.

19. Doors, Windows and Glazing _
The building shall be provided with suitable entrance doors, laboratory doors, internal doors, toilet
doors and corrosion-resistant windows.

Main entrance doors shall have indicative minimum dimensions of 1,200 mm x 2,100 mm or as
required by the approved accessibility and egress design.

- -Laboratory doors shall have suitable clear openings for personnel and future equipment movement.

Windows shall comprise corrosion-resistant powder-coated aluminium frames with suitable
glazing, locking arrangements and weatherproof seals.

Laboratory doors and windows shall be selected considering fire performance, hygiene, ventilation,
acoustic requirements and the intended laboratory use.

20. Electrical Power Distribution System

The work shall include complete three-phase electrical distribution infrastructure for the laboratory
complex. —
The system shall comprise one main low-voltage distribution panel, suitable floor-wise distribution
boards, laboratory sub-distribution boards, power cabling, cable trays, conduits, switches, socket
outlets, earthing, protective devices and associated accessories.

The main distribution panel shall be provided with suitable overcurrent protection, residual-current
protection where applicable, surge protection, metering and circuit identification.

Dedicated electrical circuits shall be provided for HVAC, laboratory utility points, future
equipment connections, lighting, office areas; control room, meeting room, pumps and other
building services.

- The electrical design shall be based on a detailed connected load assessment, demand factor

and diversity calculation. ‘
The final transformer, main panel, DG and UPS capacities shall be determined from the
approved electrical load schedule.
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21. Laboratory Electrical Infrastructure :

Each laboratory shall be provided with suitable general-purpose electrical outlets, dedicated
equipment connection points, earthing terminals and data outlets.

As a preliminary minimum, each of the four principal laboratories shall be provided with at least eight
6/16 A socket outlets distributed along the service counters and walls, subject to final equipment
connection requirements.

The tissue culture laboratory shall be provided with suitable additional dedicated electrical circuits
and power outlets for future specialised equipment.

The central instrument room shall be provided with suitable dedicated power connection provisions
based on the approved future equipment schedule.

All laboratory electrical installations shall incorporate appropriate circuit protection, earthing and
safety arrangements.

Scientific equipment and associated proprietary electrical control panels shall remain excluded.

22. Lighting System

The building shall be provided with energy-efficient LED lighting throughout all laboratories, offices,
control rooms, corridors, staircases, toilets, stores and utility areas.

Laboratory lighting shall be designed to provide appropriate illumination levels for the intended work
activities, with uniform distribution and suitable glare control.

For preliminary planning, laboratory work areas shall generally target maintained illuminance
appropriate to the relevant tasks, with approximately 500 lux considered for routine laboratory bench
work, subject to detailed lighting design. : :
Office and control room lighting shall be designed for suitable visual comfort and computer-related
activities.

The building shall be provided with emergency lighting, 1IIum1nated exit signs a.nd sultable external
lighting. ‘ : :
All lighting fixtures shall be selected considering the intended room conditions, moisture exposure
and maintenance requirements.

23. Earthing, Lightning Protection and Electrical Safety

The electrical installation shall include a complete protective earthing system, equipment bonding,
suitable earth electrodes, earth conductors and associated accessories. :

Sensitive electrical and data equlpment areas shall be provided with appropriate earthmg and surge
protection. : : : '
Lightning protection shall be provided where required by the approved lightning risk assessment. .
The electrical installation shall comply with applicable Indian Standards -and Central Electricity
Authority safety regulations.

24. HVAC and Air-Conditioning System : :

The laboratory- complex shall be provided with a complete energy-efficient HVAC and air-
conditioning system serving the laboratory rooms, central instrument room, documentation room,
central nursery control room, GIS room, meeting room and other occupied spaces as requred by the
approved design.

The contractor shall prepare detailed room-wise cooling load calculations considering room
occupancy, equipment heat loads where defined, lighting, glazing, solar heat gain, insulation,
ventilation requirements and local climatic conditions.

The system may comprise inverter-type split air- condmonmg units, ducted units, packaged units or
an approved combination. ;

The HVAC design shall provide suitabie temperature control, fresh-air ventilation, condensate
drainage, filtration and maintenance access. e

Outdoor condenser units shall be suitable for marine-influenced conditions and provided with <
corrosion-resistant supports and protective treatment.
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Specialised cleanroom HVAC, process cooling and scientific equipment-integrated temperature
control systems shall remain excluded unless expressly included in the approved building-services
scope. ' ‘

25. Mechanical Ventilation and Exhaust

The building shall be provided with suitable mechanical ventilation and exhaust systems for
laboratories, chemical storage, utility rooms, toilets and other areas requiring controlled air
movement,

Ventilation rates shall be determined based on the approved room functions, occupancy, expected
contaminants and applicable safety standards.

General exhaust fans, ducts, grilles, louvers, dampers, supports and controls shall be included.
Where hazardous fumes or chemical vapours are expected, the need for dedicated local exhaust
systems shall be assessed during detailed design.

Specialised laboratory fume hoods, biosafety cabinets and process extraction equipment shall remain
excluded unless separately specified.

26. Water Supply System

The work shall include complete water supply arrangements comprising water storage, pumping,
distribution pipelines, isolation valves, fittings and necessary connections,

The water supply system shall serve sanitary facilities, general laboratory utility sinks, cleaning
points, emergency eyewash connections and other approved building service points.

A preliminary minimum domestic and utility water storage capacity of 10,000 litres may be
considered, subject to final demand calculations and confirmation of the availability of external water
supply.

Water distribution pipelines shall comprise suitable CPVC, PPR, HDPE or equivalent corrosion-
resistant materials.

Water storage tanks shall be provided with suitable overflow, drain, access and cleaning
arrangements.

Specialised purified water systems, laboratory-grade deionised water plants and scientific water
treatment equipment shall remain excluded.

27. Plumbing and Sanitary Installations

The building shall be provided with suitable male and female toilet facilities and other sanitary
arrangements as required by the approved occupancy and building classification.

The conceptual first-floor drawing indicates separate male and female toilet blocks.

The final number of water closets, urinals, washbasins and accessible sanitary fixtures shall be |
determined in accordance with applicable provisions of the National Building Code of India and
relevant accessibility standards.

All sanitary fixtures shall be of approved quality and provided with suitable water supply, drainage,
ventilation and accessories.

Toilet floors shall be waterproofed and provided with anti-skid finishes.

An accessible toilet facility shall be provided where required by the approved building design and '~

applicable accessibility requirements.

28. Laboratory Utility Sinks and Drainage Points

General-purpose laboratory utility sinks shall be provided at locations indicated in the approved
service layouts.

The sinks shall be manufactured from suitable stainless steel or approved chemically resistant "

materials appropriate to the anticipated use.

The drainage system shall include suitable traps, waste pipes, inspection points and isolation
arrangements. _

- Laboratory drainage shall be segregated from domestic sanitary drainage where required by the nature
of the expected effluent. :
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Untreated laboratory wastewater shall not be discharged directly into natural drains, creeks or
surrounding mangrove areas.

29. Wastewater Collection and Treatment System

The building shall be provided with suitable wastewater collection, segregation, treatment and
disposal arrangements for domestic wastewater and general laboratory wastewater.

The conceptual drawing indicates a wastewater recycling system comprising collection tank,
treatment plant and treated water tank.

The contractor shall prepare wastewater generatlon estimates and identify the expected wastewater
characteristics.

The treatment system shall be designed for the approved wastewater quantity and quality, with
suitable segregation of hazardous laboratory effluent.

A preliminary treatment capacity of 5 KLD may be considered for planning, subject to verification
through detailed water balance and wastewater generation calculations.

The system shall include suitable collection tanks, treatment units, pumps, pipelines, valves, control
arrangements and treated water storage.

Treated water may be reused for approved non-potable applications, subject to applicable quality
standards and regulatory requirements.

Specialised treatment of hazardous chemical waste, biological waste or concentrated laboratory
process waste shall require a separate approved waste management arrangement and shall not be
assumed to be handled by a conventional wastewater treatment plant.

30. Rainwater Harvesting System

The building shall be provided with a rooftop rainwater harvesting system comprising gutters,
downpipes, leaf screens, first-flush diversion arrangements, filtration and connections to the
designated storage or recharge system. - :
The rainwater harvesting system shall be designed based on the approved roof catchment area, local
rainfall and project water management requirements.

The system-shall include suitable inspection and maintenance arrangements.

32. Rooftop Solar Photovoltaic System -

The laboratory complex shall be provided with a rooftcp solar photovoltdlc system connected to the
building electrical distribution system. :

The installed capacity shall be determined mlounb roof area assessment, shading analysis, structural
design and electrical load ealculations. - : : 3
For preliminary planning, a solar photovoltaic capacity of '1pplOXIHldf€1)' 30 kWp may be consrdered
subject to confirmation through detailed design.

The system shall comprise suitable photovoltaic modules, corrosion-resistant mounting structures,
inverter, protection devices, cabling, earthing, surge protection and monitoring equipment.

The mounting system shall be designed for apphcab_le coastal wind loads.

31. DG Set Backup System

The building shall be provided with a suitable dlesel generator baukup system for essential building
services.

The DG set capacity. shal] be: determmed based on the approved essential load schedule, moto: starting
requireiments and required operating diversity. :

The system .shall comprise the DG set. acoustic enclosure,- exhaust arrangement, fuel system,
electrical protection, automatic mains failure or changeover arrangement and necessary accessories.
The DG set shall comply with applicable emissjon, noise and statutory requirements..

32. UPS Backup Infrastructure : :

The building shall be provided with suitable TJ PS backup mfrastruc*u"e for essential building
electrical - loads, including control room infrastructure, data network eqmpm..r.t emergency
monitoring pro visions and cther approved critical services.
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“The UPS capacity and autonomy shall be determined based on the approved critical load schedule.
The system shall comprise UPS equipraent, batteries. distribution arrangements, protective devices,
-ventilation and necessary accessories. ™+ IR
UPS systems integrated into specialised laboratory instruments shall remain ‘excluded.

33. Fire Detection and Fire Protection : &

The laboratory complex shall be provided with suitable fire detection, alarm and fire protection
systems. ; : ;

The system shall inchide fire alarm control equipment, smoke or heat detectors as appropriate, manual
call points, alarm sounders, emergency lighting, exit signage and portable fire extinguishers.
Suitable ABC and CO2 fire extinguishers shall be provided at locations determined through the
approved fire-safety design. ' :

The fire-safety design shall consider laboratory occupancy, chemical storage, electrical rooms,
staircases and emergency evacuation.

The final fire protection arrangements shall comply with applicable National Building Code
provisions and local fire authority requirements.

34. CCTY and Data Netwerk Infrastiucture PR

The work shall include structured data cabling, network outlets, cable trays, conduits, equipment
racks and associated passive nétwork infrastricture. - -

The building shall be provided with CCTV surveillance infrastructure comprising suitable camera
locations, cabling, power connections and mounting provisions. :

For preliminary planning, a minimum of 12 CCTV camera points may be considered, covering
entrances, corridors, staircases, external approaches and other security-sensitive areas.

The final camera arrangement shall be approved by the Engineer-in-Charge. Specialised
scientific monitoring systems, nursery IoT sensors, PLC/SCADA equipment and proprietary
laboratory data acquisition systems shall remain excluded. :

35. Base Platform, Foundaticns and Associated Civil Works

The work shall include complete design, engineering and construction of the base platform,
foundations, structural supports, anchoring arrangements and associated civil works required for the
G+l prefabricated modular laboratory complex.

The contractor shall undertake necessary site verification, topographical assessment, geotechnical
investigation and structural design to determine the appropriate foundation system.

- The foundation design shall consider soil bearing capacity, groundwater conditions, coastal exposure,

wind uplift, seismic forces, structural reactions, equipment loads, drainage requirements and the

- proposed modular building configuration.

The foundation system may comprise RCC isolated footings, combined footings, strip foundations,

pedestals, ground beams, precast foundation units or other approved arrangements depending on the
actual geotechnical and structural requirements.

The work shall include site clearance, setting out, excavation, necessary dewatering, preparation of
foundation beds, compacted filling, granular sub-base, PCC levelling courses, RCC foundations,
reinforcement steel, formwork, curing, foundation pedestals, base plates, anchor bolts, non-shrink =
grouting and all necessary structural connections.

The base platform shall provide adequate structural support, stability and protection against ground
moisture and water accumulation. The finished platform level shall be determined considering site
topography, local flooding, stormwater accumulation and approved drainage requirements.
Concrete grade, reinforcement cover, cement type, water-cement ratio, permeability requirements and
other durabilfty provisions shall be selected in accordance with IS 456 and the assessed environmental
exposure conditions. .
The foundation anchoring arrangement shall permit safe removal of the modular superstructure
during future relocation. :
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36 External Site Development and Drainage

The work shall include necessary external site development compnsmg entrance paving, pedestrian
access, accessible pathways, surface drainage, minor grading, landscape preparation and plantmg
Suitable stormwater drainage shall be provided around the building to prevent water accumulation
and protect foundations.External paving shall be durable, slip- -resistant and suitable for the intended
pedestrian and maintenance access. Native and locally appropriatc plaht species shall be used for
landscaping wherever practicable.

No site development activity shall damage ex1stmg Mangrove or protected vegetation.

37. Marine Environment Material Specifications

All construction materials, structural members, roofing, wall panels, doors windows, fasteners,
external fittings, electrical enclosures, solar mounting structures and mechanical equipment supports
shall be selected considering the humid, seline and marine-influenced conditions at Kelwe.

Exposed structural steel shall be protected using an approved marinz-suitable corrosion protection
system, with C5 adopted as the preliminary minimum atmospheric corrosion design basis for ¢ exposed
carbon steel.Hot-dip galvanising, zinc-rich primers, high-buiid epoxy coatings, UV-resistant
polyurethane finishes or other approved systems shall be adopted as appropriate. :

Exposed critical fasteners and frequently wetted fittings shall preferably be SS » 316/316L or approved
equivalent corrosion-resistant materials.Cutdoor air-conditioning condenser units, electrical
enclosures, DG set accessories and solar photovoltaic mounting structures shall be suitable for coastal
environmental exposure. : . -
All furniture, cabinetry, interior panels and finishes shall be moisture-resistent and suitable for high-
humidity conditions.

38. Transportation, Installation and Relocation :

The contractor shall be responsible for factory packing, loading, transportauon anjoading; hﬂmg,
positioning, assembly, alignment, structural interconnection, 1nsta_l!atmn_ of services and
commissioning of all modular units. : :

A detailed transportation, lifting and erection methodologv shall be submltfed for approval before
installation. : St ; : %

The modular units shall be-designed for safe handling, tramportatlon and future relocation. :
Suitable bolted connections, removable panels, accessible service interfaces and engineered lifting
arrangements shall be provided. : i .

The contraclor shall submit a detailed dmma,ntlmg transportatlon storage and reassemb}y manua] at
the time of handing over.-

39. Testing, Commlsswmug and Qllallt} Assurance : . e A

The contractor shall undertake all necessary factory and site tmpeenons mcludmg matenal
verification, structural dimensional checks, welding inspections, bolted connection inspections,
protective coating inspections, waterproofing tests, plurabing pressure tests, drainage tests, electrical
safety tests and functional testing of installed building services.

The structural steel framework shall be inspected for fabrication quality, dlmensxonal accuracy,
connection integrity and corrosion protection. : - -
Protective coating thickness and quality shall be vermed in accordance with the approved coating
specification. ) _
Water supply pipelines shall be pressure-tesied, and drainage pipelines shall be checked for leakage
and satisfactory flow.

Electrical installations shall be testcd for msulaﬂon resistance, earthing centinuity, polarity,
protective-device operation and other applicable safety requirements. i _
HVAC, ventilation, pumps, wastewater treatment, solar photovoltaic system, DG set, UPS, lighting,
fire alarm and other building service systems shall be tested and commissioned.
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The contractor shall submit material test c%et‘t',ii;ﬁ)gléites-, inspection reports, equipment data sheets, testing
records, warranty documents,-approved dratﬁﬁ‘gs and as-built drawings. '

40. Applicable Standards and Statugery Requirements

The design, fabrication, construction, installation and commissioning shall comply with the latest
applicable editions of relevant Indian Standards, including IS 800, IS 2062, 1S 875, IS 1893, IS 456
and other relevant electrical, plumbing, fire-safety’and building standards.

Marine corrosion protection shall be designed with reference to ISO 9223, 1SO 12944, 1S 4759 / 1SO

1461 and other applicabie protective coating standards. ‘ :

The building shall comply with applicable provisions of the National Building Code of India and
relevant statutory requirements governing laboratory occupancy, structural safety, accessibility,
sanitation, electrical safety and fire safety. '

Solar photovoltaic installations, DG sets, wastewater treatment and other building services shail
comply with applicable statutory and regulatory requirements.

All materials and equipment shall be new, of approved quality and suitable for their intended service
conditions. -

41. Exclusions — Specialised Laboratory Scientific Equipment

The scope of this item shall specifically exclude the procurement, supply, installation and
commissioning of specialised laboratory scientific instruments and equipment, including but not
limited to analytical instruments, testing apparatus, tissue culture equipment, autoclaves, incubators,
laminar airflow cabinets, biosafety cabinets, growth chambers, scientific refrigerators, specialised
cold storage equipment, microscopes, laboratory process machinery, GIS scientific workstations,
drones, PLC/SCADA systems, IoT scientific sensors and proprietary laboratory information
: management software.

The contractor shall, however, provide the approved building infrastructure, electrical outlets, service
ducts, water supply points, drainage connections, HVAC provisions, data network points, equipment

support arrangements and other utility interfaces necessary for future installation of such equipment.
Any specialised utility requirements not identified in the approved laboratory equipment interface
~schedule shall be addressed separately through an approved design variation.

42. Completion and Handing Over i

The contractor shall complete the entire work in all respects and hand over the G+1 prefabricated
modular laboratory complex in a safe, structurally stable, weatherproof, thermally insulated,
corrosion-protected and fully serviceable condition.

The completed facility shall include all specified civil, structural, architectural, electrical, mechanical,
HVAC, plumbing, sanitary, fire-safety, power backup, solar photovoltaic, rainwater harvesting,
wastewater treatment, site development and associated works.

The contractor shall provide operational training to designated staff for all installed building service

systems.

The contractor shall hand over approved architectural and structural drawings, foundation drawings,
equipment schedules, service layouts, inspection reports, testing certificates, warranties, operation
and maintenance manuals, as-built drawings and relocation instructions.

The work shall be completed to the satisfaction of the Engineer-in-Charge and in accordance with the
approved drawings, technical specifications and applicable statutory requirements.
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21. Laboratory Electrical Infrastructure ; :
Each laboratory shall be provided with suitable general-purpose electrical outlets, dedicated
equipment connection points, earthing terminals and data outlets.

As a preliminary minimum, each of the four principal laboratories shall be provided with at least eight
6/16 A socket outlets distributed along the service counters and walls, subject to final equipment
connection requirements. '

The tissue culture laboratory shall be provided with suitable additional dedicated electrical circuits
and power outlets for future specialised equipment.

The central instrument room shall be provided with suitable dedicated power connection provisions
based on the approved future equipment schedule.

All laboratory electrical installations shall incorporate appropriate circuit protection, earthing and
safety arrangements.

Scientific equipment and associated proprietary electrical control panels shall remain excluded.

22. Lighting System

The building shall be provided with energy-efficient LED lighting throughout all laboratories, offices,
control rooms, corridors, staircases, toilets, stores and utility areas.

Laboratory lighting shall be designed to provide appropriate illumination levels for the intended work
activities, with uniform distribution and suitable glare control. .
For preliminary planning, laboratory work areas shail generally target maintained illuminance
appropriate to the relevant tasks, with approximately 500 lux considered for routine laboratory bench
work, subject to detailed lighting design.

Office and control room lighting shall be designed for suitable visual comfort and computer-related
activities.

The building shall be provided with emergency lighting, illuminated exit signs and suitable external
lighting.

All lighting fixtures shall be selected considering the intended room conditions, moisture exposure
and maintenance requirements.

23. Earthing, Lightning Protection and Electrical Safety

The electrical installation shall include a complete protective earthing system, equipment bonding,
suitable earth electrodes, earth conductors and associated accessories.

Sensitive electrical and data equipment areas shall be provided with appropriate earthing and surge
protection. .
Lightning protection shall be provided where requiced by the approved lightning risk assessment.
The electrical installation shall comply with applicable Indian Standards and Central Electricity
Authority safety regulations.

24. HVAC and Air-Conditioning System
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Specialised cleanroom HVAC, process Cooling and scientific equipment-integrated temperature
control systems shall remain excluded unless expressly included in the approved building-services
scope. i

25. Mechanical Ventilation and Exhaust

The building shall be provided with suitable mechanical ventilation and exhaust systems for
laboratories, chemical storage, utility rooms, toilets and other areas requiring controlled air
movement, ‘
Ventilation rates shall be determined based on the approved room functions, occupancy, expected
contaminants and applicable safety standards.

General exhaust fans, ducts, grilles, louvers, dampers, supports and controls shall be included.
Where hazardous fumes or chemical vapours are expected, the need for dedicated local exhaust
systems shall be assessed during detailed design.

Specialised laboratory fume hoods, biosafety cabinets and process extraction equipment shall remain
excluded unless separately specified.

26. Water Supply System

The work shall include complete water supply arrangements comprising water storage, pumping,
distribution pipelines, isolation valves, fittings and necessary connections.

The water supply system shall serve sanitary facilities, general laboratory utility sinks, cleaning
points, emergency eyewash connections and other approved building service points.

A preliminary minimum domestic and utility water storage capacity of 10,000 litres may be
considered, subject to final demand calculations and confirmation of the availability of external water
supply.

Water distribution pipelines shall comprise suitable CPVC, PPR, HDPE or equivalent corrosion-
resistant materials.

Water storage tanks shall be provided with suitable overflow, drain, access and cleaning
arrangements.

Specialised purified water systems, laboratory-grade deionised water plants and scientific water
treatment equipment shall remain excluded.

27. Plumbing and Sanitary Installations

The building shall be provided with suitable male and female toilet facilities and other sanitary
arrangements as required by the approved occupancy and building classification.

The conceptual first-floor drawing indicates separate male and female toilet blocks.

The final number of water closets, urinals, washbasins and accessible sanitary fixtures shall be
determined in accordance with applicable provisions of the National Building Code of India and
relevant accessibility standards.

All sanitary fixtures shall be of approved quality and provided with suitable water supply, drainage,
ventilation and accessories.

Toilet floors shall be waterproofed and provided with anti-skid finishes.

An accessible toilet facility shall be provided where required by the approved building design and
applicable accessibility requirements.

28. Laboratory Utility Sinks and Drainage Points

General-purpose laboratory utility sinks shall be provided at locations indicated in the approved
service layouts.

The sinks shall be manufactured from suitable stainless steel or approved chemically resistant
materials appropriate to the anticipated use. :

The drainage system shall include suitable traps, waste pipes, inspection points and isolation
arrangements. ’

‘Laboratory drainage shall be segregated from domestic sanitary drainage where required by the nature
of the expected effluent. '
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Untreated laboratory wastewater shall not be discharged directly into natural drains, creeks or
surrounding mangrove areas.

29. Wastewater Collection and Treatment System

The building shall be provided with suitable wastewater collection, segregation, treatment and
disposal arrangements for domestic wastewater and general laboratory wastewater. :

The conceptual drawing indicates a wastewater recycling system comprising collection tank,
treatment plant and treated water tank.

The contractor shall prepare wastewater generation estimates and identify the expected wastewater
characteristics.

The treatment system shall be designed for the approved wastewater quantity and quality, with
suitable segregation of hazardous laboratory effluent.

A preliminary treatment capacity of 5 KLD may be considered for planning, subject to verification
through detailed water balance and wastewater generation calculations.

The system shall include suitable collection tanks, treatment units, pumps, pipelines, valves, control
arrangements and treated water storage.

Treated water may be reused for approved non-potable applications, subject to applicable quality
standards and regulatory requirements.

Specialised treatment of hazardous chemical waste, biological waste or concentrated laboratory
process waste shall require a separate approved waste management arrangement and shall not be
assumed to be handled by a conventional wastewater treatment plant.

30. Rainwater Harvesting System

The building shall be provided with a rooftop rainwater harvesting system comprising gutters,
downpipes, leaf screens, first-flush diversion arrangements, filtration and connections to the
designated storage or recharge systen.

The rainwater harvesting system shall be designed based on the approved roof catchment area, local
rainfall and project water management requirements. ;

The system shall include suitable inspection and maintenance arrangements.

32. Rooftop Solar Photoveltaic System : i
The laboratory complex shall be provided with a rooftop solar photovoltaic system connected to the
building electrical distribution system.

The installed capacity shall be determined through roof area assessment, shading analysis, structural
design and electrical load calculations. i A e
For preliminary planning, a solar photovoltaic capacity of approximately 30 kWp may be considered,
subject to confirmation through detailed design.

The system shall comprise suitable photovoltaic modules, corrosion-resistant mounting structures,
inverter, protection devices, cabling, earthing, surge protection and monitoring equipment.

The mounting system shall be designed for applicable coastal wind loads.

31. DG Set Backup System ; '

The building shall be provided with a suitable diesel generator backup system for essential building
services. i '

The DG set capacity shall be determined based on the approved essential load schedule, motor starting
requirements and required operating diversity. '

The system shall comprise the DG set, acoustic enclosure, exhaust arrangement, fuel system,
electrical protection, automatic mains failure or changeover arrangement and necessary accessories.
The DG set shall comply with applicable emission, noise and statutory requirements.

32. UPS Backup Infrastructure ‘ : Ehe

The building shall be provided with suitable UPS backup infrastructure for essential building
electrical loads, including control room infrastructure, data network equipment, emergency
monitoring provisions and other approved critical services. o
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The UPS capacity and autonomy shall be determined based on the approved critical load schedule.
The system shall comprise UPS equipment, batteries, distribution arrangements, protective devices,
ventilation and necessary accessories. 4 - :

UPS systems integrated into specialised laboratory instruments shall remain excluded.

33. Fire Detection and Fire Protection :

The laboratory complex shall bé provided with suitable fire detection, alarm and fire protection
systems.

The system shall include fire alarm control equipment, smoke or heat detectors as appropriate, manual
call peints, alarm sounders, emergency lighting, exit signage and portable fire extinguishers.
Suitabie ABC and CO2 fire extinguishers shall be provided at locations determined through the
approved fire-safety design. ‘

The fire-safety design shall consider laboratory- occupancy, chemical storage, clectrical rooms,
staircases.and emergency evacuation.

The final fire protection arrangements shail comply with applicable National Building Code
provisicns and local fire authority requirements.

34. CCTV and Data Network Infrastructure

The work shali include structured data cabling, network outlets, cable trays, conduits, equipment
racks and associated passive network infrastructure. : :

The building shall be provided with CCTV surveillance infrastructure comprising suitable camera
locations, cabling, power connections and mounting provisions.

For preliminary pianning, a minimum of 12 CCTV camera points may be considered, covering
entrances, corridors, staircases, external approaches and other security-sensitive areas.

The final camera arrangement shall be approved by the Engineer-in-Charge. Specialised
scientific menitering systems, nursery IoT sensors, PLC/SCADA equipment and proprietary
laboratory data acquisition systems shall remain exciuded.

35. Base Platform, Foundations and Associated Civil Works

The work shall include complete design, engineering and construction of the base platform,
foundations, structural supports, anchoring arrangements and associated civil works required for the
G+1 prefabricated modular laboratory complex,

The contractor shall undertake necessary site iferiﬁcation, topographical assessment, geotechnical
investigation and structural design to determine the appropriate foundation system.

The foundation design shall consider soil bearing capacity, groundwater conditions, coastal exposure,
wind uplift, seismic forces, structural reactions, equipment loads, drainage requirements and the
proposed modular building configuration.

The foundation system may comprise RCC isolated footings, combined footings, strip foundations,
pedestals, ground beams, precast foundation units or other approved arrangements depending on the
actual geotechnical and structural requirements.

The work shall include site clearance, setting out, excavation, necessary dewatering, preparation of
foundation beds, compacted filling, granular sub-base, PCC levelling courses, RCC foundations,
reinforcement steel, formwork, curing, foundation pedestals, base plates, anchor bolts, non-shrink
grouting and all necessary structural connections.

The base platform shall provide adequate structural support, stability and protection against ground
moisture and water accumulation. The finished platform level shall be determined considering site
topography, local flooding, stormwater accumulation and approved drainage requirements.
Concrete grade, reinforcement cover, cement type, water-cement ratio, permeability requirements and
other durability provisions shall be selected in accordance with IS 456 and the assessed environmental
exposure conditions.

The foundation anchoring arrangement shall permit safe removal of the modular superstructure

during future relocation. ST
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36. External Site Development and Drainage

The work shall include necessary external site development comprising entrance paving, pedestrian
access, accessible pathways, surface drainage, minor grading, landscape preparation and planting.
Suitable stormwater drainage shall be provided around the building to prevent water accumulation
and protect foundations.External paving shall be durable, slip-resistant and suitable for the intended
pedestrian and maintenance access. Native and locally appropriate plant species shall be used for
landscaping wherever practicable. ,

No site development activity shall damage existing Mangrove or protected vegetation.

37. Marine Environment Material Specifications

All construction materials, structural members, roofing, wall panels, doors, windows, fasteners,
external fittings, electrical enclosures, solar mounting structures and mechanical equipment supports
shall be selected considering the humid, saline and marine-influenced conditions at Kelwe.

Exposed structural steel shall be protected using an approved marine-suitable corrosion protection
system, with C5 adopted as the preliminary minimum atmospheric corrosion design basis for exposed
carbon steel.Hot-dip galvanising, zinc-rich primers, high-build epoxy coatings, UV-resistant
polyurethane finishes or other approved systems shall b= adopted as appropriate.

Exposed critical fasteners and frequently wetted fittings shall preferably be SS 316/316L or approved
equivalent corrosion-resistant materials.Outdoor air-conditioning condenser units, electrical
enclosures, DG set accessories and solar photovoltaic mounting structures shall be suitable for coastal
environmental exposure. :

All furniture, cabinetry, interior panels and finishes shall be moisture-resistant and smtable for high-
humidity conditions.

38. Transportation, Installation and Relncatlon : ;

The contractor shall be responsible for factory pdckmg loading, transportatlon unloadm , lifting,
positioning, assembly, alignment, structuxal interconnection, installation of services and
commissioning of all modular units. |

A detailed transportation, lifting and erection methndology shall be submitted for approva! before
installation. ; 5

The modular units shall be designed for safe handling, transportation and future relocation.

Suitable bolted connections, removable panels, accessible service interfaces and engineered lifting
arrangements shall be provided. :

The contractor shall submit a detailed dismantling, tmnsportatlon storage and reassembly manual ai
the time of handing over. .

39. Testing, Commissioning and Quality &ssur‘mce _ :

The contractor shall undertake all necessary factory and clte 1ﬂspect10ns, including materiai
verification, structural dimensional checks, welding inspections, bolted connection inspeciions.
protective coating inspections, waterproofing tests, plumbing pressure tests, drainage tests, electrical
safety tests and functional testing of installed building services.

The structural steel framework shall be inspected for fabrication quality, dimensional accuracy,
connection integrity and corrosion protection. , : :

Protective coating thickness and quality shall be vcnﬁed in accordance w1t]1 the approved ceating
specification. : . o
Water supply pipelines shall be pressure-tested, and drainage plpelmes shall be checked for leakage
and satisfactory flow. i

Electrical installations shall be tested for. lmvlaunn resistance, earthing continuity, polarity,
protective-device operation.and other applicable safety requiremerits. . : et

HVAC, ventilation, pumps, wastewater trea‘ment. solar photovoltaic sysiem, DG set, UPS, lighting,
fire alarm and other building service systems shall be tested and commissioned.
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The contractor shall submit matemal test wﬁﬁcaﬁéo, inspection reports, equipment ddl.l sheets, testing

records, warranty documents, approved drawings and as-built drawings.

40. Applicable Standards and Statutery. Requirements

The design, fabrication, construction, installation and commissioning shall comply with the latest

applicable editions of relevant Indian Standards, including IS 800, IS 2062, IS 875, IS 1893, IS 456

and other relevant elecirical, plumbing, fire-safety and building standards.

Marine corrosion protection shall be designed with reference to ISO 9223, 1SO 12944, IS 4759 / 1SO

1461 and other applicable protective coating standards.

The building shall comply with applicabie provisions of the Mational Brilding Code of India and

relevant statutory requirements governing laboratory occupancy, structural safety, accessibility,

sanitation, electrical safety and fire safety.

Selar photovoltaic installations, DG sets, wastewater treatment and other building services shall

comply with applicable statutory and regulatory requirements.

All materials and equipment shall be new, of a,,proved quality and suitable for their intended service

conditions. i

41. Exclusions — Specialised Laboratory Scientific Equipment

The scope of this item shall specifically exclude the procurement, supply, installation and

commissioning of specialised laboratory scientific instruments and equipment, including but not

limited to analytical instruments, testing apparatus, tissue culture equipment, autoclaves, incubators,

laminar airflow cabinets, biosafety cabinets, growth chambers, scientific refrigerators, specialised

cold storage equipment, microscopes, laboratory process machinery, GIS scientific workstations,

drones, PLC/SCADA systems, IoT scientific sensors and proprietary - laboratory information

management software.

The contractor shall, however, provide the approved building infrastructure, electrical outlets, service

ducts, water supply points, drainage connections, HVAC provisions, data network points, equipment

support arrangements and other utility interfaces necessary for future installation of such equipment.

Any specialised utility requirements not identified in the approved laboratory equipment interface

schedule shall be addressed separately through an approved design variation.

42. Completion and Handing Over

The contractor shall complete the entire work in all respects and hand over the G+1 prefabricated

modular laboratory complex in a safe, structurally stable, weatherproof, thermally insulated,

corrosion-protected and fully serviceable condition.

The completed facility shall include all specified civil, structural, architectural, electrical, mechanical,

HVAC, plumbing, sanitary, fire-safety, power backup, solar photovoltaic, rainwater harvesting,

wastewater treatment, site development and associated works.

The contractor shall provide operational training to designated staff for all installed building service

systems.

The contractor shall hand over approved architectural and structural drawings, foundation drawings,

equipment schedules, service layouts, inspection reports, testing certificates, warranties, operation
- and maintenance manuals, as-built drawings and relocation instructions.

The work shall be completed to the satisfaction of the Engineer-in-Charge and in accordance with the

approved drawings, technical specifications and applicable statutory requirements.
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Site proposed for the Installation of the Componets,

Village Kelwe, Taluka Palghar, District Palghar

P

e Roughly 110 km north of
Mumbai on the North Konkan
coast, close to existing
mangrove tracts

lllllll iy

e Single plot shared by the bio-
char plant and the hi-tech

“mangrove nursery, so biochar
feeds the growing media
directly

e Ground levels between about
3.0 m and 5.2 m, served by 9.0
m and 6.0 m wide internal

Palghar coast — Kelwe, near Saphale The plot (boundary in cyan) roads
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HI-TECH MANGROVE NURSERY - ADMINISTRATION BLOCK

CONTAINER BASED ADMINISTRATION BUILDING FOR FOREST DEPARTMENT

3D VIEW ~ EXTERIOR

@ Maodular & Portable @ Eco—Friendly Rapid Construction Low Maintenance :1:": Disaster Resilient (i_) Cost Effective

FLOOR PLAN - GROUND FLOOR (G) FLOOR PLAN - FIRST FLOOR (1) 4 WANGROVE NURSERY

12.20m ADWINISTRATION BLOCK
il ik FoREST DEPARTMENT

DATA & GIS
ROOM

DIRECTOR / | FROBCT CELL I 24mx30m
- .

OFFICER IN-CHARGE TECHNICAL TEAM
2.0m x 3. 3.6m x 3.0m

SERVER/
1T ROOM
2.0m x 2.4m

FRONT ELEVATION LEFT SIDE ELEVATION

INTERIOR VIEWS
. B B s B T Rt s e R g T . " KEY PLAN - LOCATION IN NURSERY

MEETING ROOM OFFICER CABIN PROJECT CELL / WORKSTATIONS TOWEY

SUNDING SPECIFICATIONS
- Szracture IS0 Shipping Containess Stoel Flush Door BUILDING FEATURES TENTATIVE COST ESTIMATE
(40f High Cube) Shciog Vindows wih Quick 10 install and relocate
~ Mo of Contamers 4 Nos. (2 x 2 Stack) Toughened Glass « Approx. Cost - ¥ 30 - 35 Lakhs
- Bupaap Aren : 148.8 sam. (1600 sq 1) * Electrical + Concealed Wiring Durable and weoather resistant (Excluding GST & Transportation)
: 2.70 m (Each Floor) + Powor Backup 5 KVA Invorter
630 m (G + 1 with Parapet) Water Supply Ovethesd Tank + Pump
RCC Pite / S1np Foundation * Toilets Ceramic Tiles, Western Fittings Energy eificient and eco-friendly
. External MS Staircase « Fire Satety Fire Extinguishers,
PUF Insulated Panels Smokcul}‘gtocrm (Dptional) Provision for supansion {add more containers)
Vinyl / Laminated Flooring = Connectivity LAN, Wi-Fi, CCTV Provision Suitable for remote nursery locations

Designed for hot & humid climate Note: Cost may vary based on site
conditions and specifications.
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