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Chapter 1

Introduction
1.1 Environmental and Social Management Plan
The Environmental and Social Management Plan (ESMP) is the main output of the
Environmental and Social Impact Assessment (ESIA) process and documents
project’s risk management strategy to provide inputs into the design of HPHDP in
accordance with the World Bank Operational Guidelines. The ESMP will become an
integral part of the project proposal and contractor tender documents.
The study helps to develop an ESMP detailing the measures that have been
identified for avoiding adverse environmental and social impacts, for minimizing them
to acceptable levels or to compensate for them. For identified mitigation measures,
the following operational details are provided:
 Evidence of their technical feasibility, cultural adequacy, expected
effectiveness (in providing mitigation to all affected groups) and sustainability;
 Resources required and estimated costs (including initial investment and
recurring expenses), and, wherever applicable, expected and agreed
contributions from stakeholders and beneficiaries (including in-kind
contributions);
 Responsibility for implementing the measure.
 Schedule for implementation along with the requirement that mitigation
measures be implemented in a timely manner.
 Institutional Capacity Building and Training for effective implementation of
ESMP
1.2

Objective of ESMP

The main aim of the ESMP is to ensure that various adverse impacts are mitigated
and positive impacts are enhanced. It is developed to ensure identified impacts
during all stages of the projects are handled by the most effective and cost effective
methods.
Objective of ESMP at various stages of the project planning and implementation can
be summarized as follows:
 Ensuring compliance with all relevant environment & social acts, notifications

and polices of Government of Himachal Pradesh (GoHP), Government of
India (GoI) and World Bank (WB).
 Ensuring that there is sufficient allocation of resources on the project budget
so that the scale of ESMP-related activities is consistent with the significance
of project impacts.
`
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 Realizing the agreed environmental and social objectives of the project and
verifying environmental and social performance through information on
impacts as they occur.
 Responding to changes in project implementation not considered in the
impact assessment process thus far or responding to unforeseen events.
 Provide better conditions to workers and stake holders.
1.3

Scope of ESMP

The scope of ESMP is to:
 Develop impact, mitigation and enhancement programs: it covers description
of mitigative measures for the identified impacts, Resources & Costs required,
responsibilities and schedule
 Identify applicable legal frame work: ensure applicable standards, guidelines,
limits of applicable changes are identified, issues & concerns of stakeholders
included and ESMP is sent to the stake holders for the comments.
 Develop environmental monitoring plan: to evaluate the performance of
mitigation measures proposed in the ESMP and to suggest improvements in
management plan
 Develop Capacity building measures for identified capacity gaps: identify
capacity building measures to ensure effective implementation of ESMP.
 Monitor the ESMP: to track the process in implementing the agreed mitigation
measures
1.4

Methodology of ESMP

The ESMP is based on the ESIA study carried out for the project. The ESMP
consists of a set of mitigation, monitoring and institutional measures to be taken
during the design, construction and operation stages of the project to eliminate
adverse environmental and social impacts, to offset them, or to reduce them to
acceptable levels. The plan also includes the actions needed for the implementation
of these measures. The ESMP will be integrated with the bid document for contractor
for construction and the implementation of ESMP will become contractual obligation
for the contractor.
The major components of the Environmental and Social Management Plan are given
Figure 1.1

`

M/s. Ramky Enviro Services Private Limited

1.2

ESMP Report

Wholesale Market Yard, Paonta Sahib, Sirmour, HP

Figure 1.1: Major components of ESMP

1.5 Policy, legal & administrative frame work
1.5.1 Introduction
The ESMP report is prepared by considering the key applicable environmental and
social acts, notifications and polices of Government of Himachal Pradesh (GoHP),
Government of India (GoI) and World Bank (WB), as applicable to this project.
1.5.2 Applicable national regulatory acts and notifications
All developmental projects, subject to the applicability, are required to strictly comply
with the relevant national environmental laws and regulations of the GoI respective
state laws and regulations. The important laws and regulations applicable for the
project are given below:
1
2
3
4
5
6
7

`

Wild life (Protection) Act, 1972 and its amendments
The Water (Prevention and Control of Pollution) Act, 1974 and its amendments
The Forest (Conservation) Act, 1980 and its amendments
The Air (Prevention and Control of Pollution) Act, 1981 and its amendments
The Environmental (Protection) Act, 1986 and its amendments
Central Motor Vehicle Act /Rules 1989
The Manufacture, Storage and Import of Hazardous Chemicals Rules
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(MSIHCR) 1989, 2000 and its amendments
The Batteries (management and handling) rules, 2000 and its amendments
The Noise Pollution (Regulation and Control) rules, 2000 and its amendments
Ozone Depleting Substances (Regulation and control) rules, 2000
Food Safety & Standards Act (Integrated food law), 2000
Environmental Impact Assessment notification, 2006 and its amendments
Guidelines/criteria for evaluation of proposals/requests for ground water
abstraction (with effect from 16.11.2015) and its amendments
Solid Waste Management rules, 2016 and its amendments
Construction and demolition waste management rules, 2016 and its
amendments
Bio-Medical waste management rules, 2016 and its subsequent amendments
Plastic Waste Management rules, 2016 and its subsequent amendments
Hazardous and other wastes (Management and Transboundary Movement)
rules, 2016 and its amendments
E-Waste (Management) rules, 2016 and its amendments

Some of the above mentioned laws are applicable at the time of construction, while
the others are applicable at the time of operations, and some during both the stages
of the project.
1.6 Project description
The wholesale market yard, Paonta Sahib has an area of about 4.99 and is located
in Sirmour district of Himachal Pradesh state. It was established in accordance with
the Himachal Pradesh Agricultural & Horticultural produce marketing (Development
and Regulation) Act 2005. Market yard consists of 30 shops and is under the
jurisdiction of APMC, Sirmour, HP. The market yard includes facilities like APMC
office, meeting hall, office canteen, parking space, covered & open auction
platforms, loading and parking space for vehicles, space for cold storage, ripening
chamber, toilet blocks etc. although some of the facilities are not accessible for the
uses. A variety of products such as apple, ginger, paddy, garlic, seasonal
vegetables, wheat, cauliflower, fruits etc., are the important produce marketed at the
market yard.
1.6.1 Location and access to the facility
The market yard at Paonta Sahib is located 0.25 km (N) of Bhuppur village. It is
connected to state high way NH-7 which is about 0.3 km (NE) away. The project site
is situated near the towns of Nahan in Himachal Pradesh, Yamunanagar in Haryana,
Saharanpur in western Uttar Pradesh and Dehradun in Uttaharkhand. The salient
features of the project site are given in Table 1.1.

`
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Table 1.1: Salient features of the project site
Location
Geographical co-ordinate
Elevation
Nearest highway
Nearest water body
Nearest village

Bhuppur (V), Paonta Sahib (T), Sirmour (D)
30°26’17.57” N, 77°36’39.12” E
392 m
NH-7, 0.3 km (NE)
Yamuna river, 0.2 km (S)
Bhuppur, Adjacent (N)

Figure 1.2 shows the study area (2 km radius).
Figure 1.2 Base map of the study area (2 km radius)

1.6.2 Land Details
Paonta Sahib market yard has an area of about 4.99 acres. The Agriculture Produce
Marketing Committee (APMC) has provided the basic amenities and transferred it to
agricultural department. The land breakup for proposed project is given in Table 1.2.
Table 1.2: Land Use details of the Facility
Description
Ground cover
Green belt
Road/Parking
Total

Land (sqm)

Land (acres)

5731.00
6036.00
8389.13

1.42
1.50
2.07

Land in Percentage
(%)
28
30
42

20156.13

4.99

100

`
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1.6.3 Current facility
The market yard had a trade of about 4481.9 tons per year of fruits and vegetables.
The commissioners’ total annual turnover of the market yard was reported to be Rs.
64538400.
As of today, the market yard is poorly organized and managed, resulting in loss of
productivity and increased waste generation. Safety, hygiene and sanitation facilities
are not as per the required standards exposing the market users to health hazards.
Project layout details of existing facilities at market yard are given in Table 1.3.
Table 1.3: Existing facilities at market yard
S.no
1

Existing infrastructural facilities

Details

3
4
5
6
7

Area
Number of buildings (old building and
administrative block new building)
Administrative block built area
Old building built area
Commission Agents shops area
Number of Commissioners in the market
Population served

8

Trader Shops

30

9

Cold Storage/Ripening Chamber

1

10
11
12
13
14
15
16
17
18
19
20
21

Space for Cold Storage
Toilet Block for the users of Market
Toilet Block for the users of Market area
Toilet Block for Staff
Season of operational activities
Parking Area (circulation)
Covered Auction Platform (grain sheed)
APMC, Office including Meeting Hall

Canteen
Vehicles every day

1
150-156

22

Number of daily visitors

300-400

23

Total number of commissioners' employees

2

Office
Auction Platform

4.99 acres
2
172.56 sqm
239.11 sqm
320.14 + 495.06 sqm
19
40,000-50,000

776.93 sqm
1
26.70 sqm
1
Throughout the year
3,125.50 sqm
1,826.31 sqm
1
1
1

25-35

Source: Paonta Sahib wholesale market design & layout report by ACCIONA Ingeniería, Tools 4
Knowledge and SAI Engineering Foundation.

`
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1.6.4 New construction and up-gradation activities
It is proposed to take up gradation and modernization of the Paonta Sahib market
yard to increase efficiency & reduce wastage by enabling automation of business
processes, develop adequate infrastructure within the market yard to provide proper
safety, hygiene and sanitation facilities for market users. It is proposed to invest Rs.
5.0 crores for the above activities. Table 1.4 provides proposed construction and upgradation infrastructure.
Table 1.4: Proposed construction and up-gradation activity
Table of main areas

Perimeter (m)

Total area (sqm)

New Construction
Toilets and restroom
Total new build area
Upgrading Existing Buildings
Cold store
113.45
Grain shed
191.19
Administrative block
64.60
Commission agents shops (North)
84.30
Commission agents shops (South)
120.00
Old building
91.02
Check post
11.80
Total upgrading build area / perimeter
676.39
Upgrading urbanized area
Drainage area
587.00
Parking area
260.00
Total upgrading urbanised area
847.00

50.00
50.00
776.93
1826.31
172.56
320.14
495.06
239.11
8.68
3838.78
1174.00
4170.66
5334.66

Source: Paonta Sahib wholesale market design & layout report by ACCIONA Ingeniería, Tools 4
Knowledge and SAI Engineering Foundation.

1.6.5 Activities at existing facility
The operational activities with in the market yard predominantly include, internal
vehicular movement, loading and unloading combined with efficient handling of the
produce, storage, display and product sale. All the activities within the yard are in
accordance with agreements and widely accepted and implemented market rules
and regulations. The product sale is possible either through open auction or
negotiation in Paonta Sahib market yard.
The interaction between various operational activities with in the market is illustrated
below in the Figure 1.3. The marketing activities and throughput details of the
existing market yard are provided in Table 1.5.

`
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Table 1.5: Market main functionaries
Marketed products
Marketed annual throughput (Tons)
Main buyers and clients
Most traded fruits
Most traded vegetables
Post-harvest losses of total sales (Fruits)
Post-harvest losses of total sales
(Vegetables)

Fruits and Vegetables
4481.9 ton (about 15 tons/ day)
Retail independent shop owners and other
wholesalers
Apple, Bananas, Mangos, Grapes
Tomatos, Potatos, Onions
21.25 %
31.38 %

Source: Paonta Sahib Wholesale Market Design & Layout report by ACCIONA Ingeniería, Tools 4
Knowledge and SAI Engineering Foundation

Figure 1.3: Operational activity flow chart in market yard
Receiving the
produce

Quantifying produce
on weigh bridge

Storage

Solid waste
generation

Sale provision
through trader /
commissioner
agent

Sample
exposition

Trading the
produce

Produce
loading to
buyer

1.6.6 Manpower
The man power during new construction and refurbishing phase will be around 25
people. The market yard operations are supported by around 77 personnel, and
about 300 visitors are expected per day. The supporting manpower, except the
`
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permanent staff and environmental management cell staff, will be hired by
commissioner’s agents / traders from the local community.
Table 1.6: Manpower
Phase

Operations

Man power

Number of personnel

Traders
Commissioner agents
Commissioner
employees
Permanent staff
Environmental
management cell
Total Manpower

15
19
25
10
8
77

1.6.7 Power requirement
Power required of the market yard will be sourced from Himachal Pradesh State
Electricity Board (HPSEB). The power requirement will be about 248 kVA. It is
proposed to set up 250 kVA Diesel Generator set in the market yard to meet power
requirements during power failures.
Table 1.7: Power Requirement
Requirement (kVA)
STP, Organic
Buildings
waste converter
228
20

Name
Electricity

DG Set Capacity

-

-

Remarks

Total
248

250

High speed Diesel is
proposed for DG set

Note: Power requirement is calculated as 30 w/sqm for unheated area pavilion and 150 w/sqm for
cold store.(Cold store is proposed to be available for traders, post upgradation)
It is estimated that 12 kVA power is consumed towards proposed portable STP and 8 kVA is
consumed towards proposed organic waste converter
Source: Paonta Sahib wholesale market design & layout report by ACCIONA Ingeniería, Tools 4
Knowledge and SAI Engineering Foundation.

1.6.8 Water requirement
Fresh water requirement of about 8 KLD is met from the existing municipal water
supply provision available within the market yard.
Table 1.8: Water Requirement
Activity
Construction

Category

People

Number

New Construction and Up gradation of
existing buildings

Water
requirement

Remarks

3

Recycled
water

`
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Domestic
requirement

Workers &
Labours

25
Total

Domestic
requirement
Operations

4.1

Traders
Commissioner
agents
Commissioner
employees

15

0.7

19

0.8

25

1.1

Permanent staff

10

0.4

Environmental
management cell

8

0.4

300

4.5

Visitors

Fresh
water

1.1

Total fresh water requirement

8

Green buffer proposed at yard is of 0.33
acres ( @ 6 KLD per acre)

9

Fresh
water

Recycled
water

Note: Water requirement for staff and daily labour @ 45 LPD : Visitors @ 15 LPD
Source: Indian Standard code of basic requirement for Water supply, Drainage and Sanitation (IS
1172 : 1993 (Reaffirmed 2007))

1.6.9 Waste Water Generation
The waste water generated is sent to the packages sewage treatment plant. Treated
water from the STP is used for the greenbelt development. Storm water drains will
be provided to collect maximum rainwater which will be sent to the rainwater
collection tank, excess of which will be allowed to overflow to the natural drains.
Table 1.9: Waste water generation

Use

Domestic
Use

Employees

Water
consumption
(KLD)

Waste Water
in
KLD@90%

Traders /CA’s*/ CA’s employee
Permanent staff
Environmental management cell
Visitors
Total

2.6
0.4
0.4
4.5
8

2.3
0.3
0.3
4
7

*CA’s: Commissioner’s agents

1.6.10 Solid Waste Generation
Market yard operations primarily include the sale of produce through auction and
negotiation; the solid waste at the yard predominantly includes spoiled produce. A
total of 0.64 tons bio waste and 0.06 tons of manual waste are produced. A major
portion of the organic waste at the yard is proposed to be treated in organic waste
convertor while the excess will be sent to municipal bins. Subsequently, the resulting
compost from the OWC shall be used for green belt development, while the excess
`
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can be sold. The bio-medical waste generated from first-aid kits, if any, will be
collected by the authorized waste handlers for safe disposal.
Table 1.10: Solid waste generated due to market yard activity
Sno

Source

Consumption

Waste generated
(tons/ day)

Remarks

Market yard produce waste
Fruits & Vegetables etc.

1

Packing materials

2

34 tons /day*

0.6

--Total waste

0.04
0.64

Market yard manual waste
Man power
77 people
Visitors
300 people
Total manual waste
Total waste generated

0.02
0.04
0.06
0.7

4 % of produce is wasted
as spoiled solid waste
0.25 % as waste generated

0.25 kg/cap/day
0.125 kg/cap/day

Source: Paonta Sahib Wholesale Market Design & Layout report by ACCIONA Ingeniería, Tools 4
Knowledge and SAI Engineering Foundation.
Municipal waste: As per the manual on municipal solid waste of Central Public Health and Environmental
Engineering Organization (CPHEEO)

1.6.11 Roads & street lights
Transportation is a basic infrastructure, which is usually a pre-requisite for day to day
travel. The roads would be wide enough to meet emergency requirement for
movement of fire engine, ambulance etc. All along the internal roads and along the
periphery of the project site, adequate street lighting will be provided (at 30m
distance).
1.7 Structure of ESMP
The ESMP is structured as follows:
Chapter 1 – Introduction: provides a description of objective, scope, methodology,
policy, legal and administrative framework, project description and structure of the
report.
Chapter 2 – Environment and Social Mitigation Plans: provides summary of
environmental impacts, description of mitigative measures, implementation of
mitigative measures and Environmental & Social cell structure.
Chapter 3 – Environment and Social Monitoring Plan: covers Environmental
monitoring program, Institutional arrangements and capacity development for
implementation of ESMP.

`
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Chapter 2
Environmental and Social Mitigation Plans
2.1 Summary of environmental impacts
Description of environmental and social mitigation plan for construction and
operational activities of the project is provided in this section. Action plan is a list of
mitigation/management/avoidance measures against identified potential adverse
impacts by ESIA study. For each mitigative measure, the action plan provides
operational details like impacted location, cost, time of implementation (phase) and
implementation & supervisor responsibilities.
Environmental impact classification is a simple, objective and transparent method for
classifying impacts due to project activities in terms of magnitude of their impacts on
the recipient environment. Classification of impacts was done based on i) nature of
predicted impacts ii) significance of the predicted impacts and iii) duration of the
predicated impacts. The details of attributes used for each of the above parameter
are given in Table 2.1.
Table 2.1: Criteria for Classification of potential impacts
S.no Classification
1

Definition
Nature of predicated impact

Neutral

No overall environmental Impact

Adverse

Negative environmental impact

Beneficial

Positive environmental impact
Duration of predicted impact

2
Short term

Impact only during the activity or persisting for less than 3 months

Medium term

Impact persisting for 3 to 6 months

Long term

Impact persisting for more than 6 months
Significance (Magnitude) of predicated impact

3
Insignificant

Impact too small to be measured or quantifiable, not giving rise to
any change in environment

Minor

Impact capable of causing change in the environment but not
affecting /changing the environment quality status (within standards)

Significant

Impact capable of causing sufficient change in the environment
affecting /changing the environments quality status (above
standards)
Impact capable of causing irreversible change in the environment
causing considerable effect on environments quality status. (above
standards)

Major
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Based on the above criteria, the potential impacts identified due to construction and
operation activities were classified.
2.2 Technical details of mitigation measures
Detailed mitigation plans and measures were identified for all the significant impacts
arising out of construction and operation activities. The impact for all the
environmental categories like air, water, soil, noise, ecology and socio economic
components are identified and classified based on the magnitude of impact. The
technical details are provided in Table 2.2.
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Table 2.2: Technical details of potential impacts due to project activity
S.no
1

Phase

Activity

Nature

Duration

Significance

Air Environment
Construction
activities

Operation
activities

Site preparation, build & infrastructure
construction work
Vehicular movement & Construction
equipment
Loading, Unloading and handling
activity
Traffic/ Vehicles movement
DG set usage

2

Potential Impact

Fugitive dust emissions

Adverse

Short- term

Minor

Fugitive dust, CO & NOx
emissions
Fugitive dust emissions

Adverse

Short- term

Minor

Adverse

Long-term

Minor

Fugitive dust, CO & NOx
emissions
Particulate matter, SO2 & NOx
emissions

Adverse

Long-term

Minor

Adverse

Long-term

Minor

Availability of municipal water

Neutral

Short- term

Insignificant

Availability of water

Beneficial

Short- term

Significant

Suspended solids and oil &
grease
Physical, chemical & Biological
parameters
Availability of municipal water

Adverse

Short- term

Minor

Adverse

Short- term

Significant

Neutral

Long-term

Insignificant

Treated water reused

Beneficial

Long-term

Significant

Water Environment
Construction
activities

Operation
activities

Water consumption for domestic
purpose
Water consumption for construction
work
Curing/ watering, spillovers and
cleaning of construction instruments
Domestic sewage generation
Water consumption for domestic
purpose
Water consumption for cleaning of fruits
& Vegetables and green belt
development
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Domestic sewage generation

3

Operation

Long- term

Significant

Adverse

Long- term

Minor

Noise and vibration generated due to
construction activity and equipment
used
Noise generated by movement of
trucks carrying construction materials
and equipment
Anthropogenic activities during auction
and related activities
Noise generated due to use of DG set
during power failure.
Noise generation from vehicles carrying
the supplies to and from the market

Increased noise levels

Adverse

Short- term

Significant

Increased noise levels

Adverse

Short- term

Significant

Increased noise levels

Adverse

Short- term

Significant

Increased noise levels

Adverse

Short- term

Significant

Increased noise levels

Adverse

Short- term

Minor

Construction and demolition waste
generated by new and up gradation
activity
Site clearance, site formation and
excavation work
Waste generated from vegetable and
fruits handling
Waste generated from office activities

Generation of inert
construction waste

Adverse

Short- term

Minor

Generate inert waste

Adverse

Short- term

Minor

Generation of bio degradable
waste
generation of waste

Adverse

Long - term

Significant

Adverse

Long - term

Minor

Consumption for domestic and

Depletion of ground water

Neutral

Long - term

Insignificant

Solid Waste
Construction

Operation

5

Adverse

Waste water generation from cleaning
of fruits and vegetables
Noise & Vibration Environment
Construction

4

Physical, chemical & Biological
parameters
Suspended solids and oil &
grease

Ground water
Construction

M/s. Ramky Enviro Services Private Limited
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construction activity

Operation

6

Discharge of construction wastewater
on land
Consumption for market yard activity

Compaction of soils by earth moving
equipment
Disturbing natural drainage contours,
slopes
Operation
Indiscriminate use of fertilizers for
greenbelt development
Discharge of wastewater not meeting
standards on land
Not maintaining proper storm water
drains, rain water harvesting pits, etc.
Oil and grease leakage due to vehicle
breakage within the site.
Flora and Fauna

Construction

8

Adverse

Short- term

Minor

Depletion of ground water

Neutral

Long - term

Insignificant

Adverse

Long - term

Minor

Degradation of top soil

Adverse

Short- term

Minor

Impact on soil condition and
hydrology
Impact on soil conditions

Adverse

Short- term

Minor

Adverse

Long - term

Minor

Impact on soil conditions

Adverse

Long - term

Minor

Impact on soil condition and
hydrology
Impact on soil conditions

Adverse

Long - term

Minor

Adverse

Long - term

Minor

Impact on vegetation

Adverse

Short- term

Insignificant

Impact on fauna/ animals

Adverse

Short- term

Insignificant

Improvement in vegetation and
fauna quality

Beneficial

Long - term

Significant

Impact on hygiene and health

Adverse

Short- term

Significant

Discharge of untreated domestic sewer Impact on ground water
on land
Soils, Hydrogeology and Land use and land cover impact assessment
Construction

7

Impact on ground water

Site clearance, site formation and
excavation work
Moment of vehicles, dust and noise
generation
Operation
Green belt development in and around
the site
Sanitation, occupational health & safety

Construction

Open defecation and hygienic

M/s. Ramky Enviro Services Private Limited
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maintenance of toilets

Operation

Accidents at work place and due to
movement of construction vehicles
Indiscriminate disposal of waste
generated on land near collection bins
Transport facility for workers

Impact on health & safety

Adverse

Short- term

Minor

Impact on hygiene and health

Adverse

Short- term

Minor

Impact on health & safety

Beneficial

Short- term

Significant

Availability of medical facilities

Impact on health

Beneficial

Short- term

Significant

Open defecation and hygienic
maintenance of toilets
Indiscriminate disposal of waste
generated on land near collection bins
Accidents at work place and due to
movement of transport vehicles, loading
and unloading actives and movement of
fruits and vegetables.
Injuries due to lifting, carrying and
improper sitting techniques
(Ergonomics)
Un hygienic up keeping and poor
ventilation of the work locations
Transport facility for market yard
workers
Day care facility for children of workers

Impact on hygiene and health

Adverse

Long - term

Significant

Impact on hygiene and health

Adverse

Long - term

Significant

Impact on health & safety

Adverse

Long - term

Minor

Impact on health & safety

Adverse

Long - term

Significant

Impact on hygiene and health

Adverse

Long - term

Significant

Impact on health &safety

Beneficial

Long - term

Significant

Impact on hygiene health
&safety
Impact on health

Beneficial

Long - term

Significant

Beneficial

Long - term

Significant

Increase in financial and living
standards

Beneficial

Short- term

Significant

Availability of medical facilities
9

Socio-economic Impacts
Construction

Increase in employment opportunities
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Employment of women

Empowerment of women

Beneficial

Short- term

Significant

Health and safety of workers

Improvement in living
standards
Increase in financial and living
standards
Empowerment of women

Beneficial

Short- term

Significant

Beneficial

Long - term

Significant

Beneficial

Long - term

Significant

Increase in economy of the
area
Improvement in living
standards

Beneficial

Long - term

Significant

Beneficial

Long - term

Significant

Potential damage to life and
property
Potential damage to life and
property
Potential damage to life and
property

Adverse

Long - term

Significant

Adverse

Long - term

Insignificant

Adverse

Short- term

Minor

Potential fire accident causing
damage to life and property
Potential explosion causing
damage to life and property
Potential fire accident causing
damage to life and property

Adverse

Short- term

Significant

Adverse

Long - term

Significant

Adverse

Long - term

Significant

Increase in employment opportunities
Employment of women
Development around site
Health and safety of workers

10

Environmental risks
Construction & Earthquake
Operation
Landslide
Flash flood

11

Fire and explosion hazards
Construction
Operation

Combustion of flammable material and
short-circuit

High speed diesel (HSD)
Combustion of flammable material and
short-circuit
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2.3 Estimates for impacts due to mitigative measures
There will not be any negative impacts due to the proposed mitigative measures.
These measures will help eliminate or reduce the expected environmental impacts
due to construction and operation activities within the applicable standards.
No involuntary resettlement, impact on indigenous people and cultural property is
expected due to the proposed mitigative measures.
2.4 Description of environmental and social mitigation measures
Environmental and social mitigation measures provide an action plan to implement
measures for various identified potential impacts due to construction and operation
activities.
2.4.1 Planning of mitigation measures
To improve the effectiveness and sustainability of the project, environmental and
social considerations need to be mainstreamed into project planning, implementation
and monitoring activities. The main objective is to identify and mitigate all the
potential impacts, due to construction and operation activities and to further enhance
the potential benefits. Considering inputs on environmental and social impacts during
design will help minimise modification and can be included as part of the DPR
recommendations.
Environment and social mitigation and management measures due to construction
and operation activities are listed in Table 2.3 and will be applied as per the defined
implementation and monitoring plan.
2.4.2 Implementation of mitigation measures
Implementation and monitoring of mitigation measures shall be carried out during
construction and operation activities as detailed below
Construction activities: Implementations of mitigative and management measures
during construction activity shall be the responsibility of the project contractor.
Environment and Social Management Cell (E&SM cell)/ Project Implementation Unit
(PIU) shall monitor and supervise compliance and effectiveness of the
recommended mitigation measures by the contractor.
Operation activities: Implementations of mitigative and management measures
during operational activity shall be the responsibility of the E&SM cell or identified
contractor. Project Implementation Unit (PIU) shall monitor and supervise
compliance and effectiveness of the recommended mitigation measures by the
contractor.
M/s. Ramky Enviro Services Private Limited
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Table 2.3: Description of mitigation measures and action plan
S.
no

Affected
Receptor

I

Construction activities

1

Air
 Provide tin sheet of about 3 m height around
Environm
construction site to prevent dust nuisance
ent
 Excavated soil at the construction site should be
carefully handled and stored as heaps which is
appropriately covered to minimise dust generation.
 Construction machinery shall be properly maintained to
minimize emission of CO, PM10 & PM2.5, SO2 and NOx
 All vehicles entering the site to be asked to have valid
pollution control certificate.
 Watering over all the exposed construction area should
be done at least twice a day to reduce dust generation.
 Provide Sky Light & Turbo ventilators for all sheds (roof
top/ as per green building norms)
Water
 Proper drainage and collection systems would be
Environm
provided so that the runoff water from the site gets
ent
collected in sedimentation basin/ tank for treatment.
This would help avoid waste water stagnation in the
form of cesspools promoting breeding of mosquitoes
and creating insanitary conditions.
 The treated water will be reused for construction
purposes, for sprinkling of water on roads to control
dust emissions and for green belt development.
 Separate toilets shall be provided and earmarked for

2

Mitigation Measures

Responsibility
Implem Supervi
sion
entation

Feasibility, Effectiveness &
Sustainability

Time
Frame

 Proposed
mitigative
measures are feasible and
easy to implement.
 After
implementing
the
mitigative measures, impact
due to construction activities
on AAQ is likely to be
minimal and within the
standards.

During
construc
tion
period

Part of Contractor E & SM
construc
cell
tion
contract

 Proposed
mitigative
measures are feasible and
easy to implement.
 After
implementing
the
mitigative measures impact
due to construction activities
on
water
environment
(surface and ground) is
likely to be minimal and
within the standards.

During
construc
tion
period

Part of
Contracto E &SM
construc r
Cell
tion
contract

M/s. Ramky Enviro Services Private Limited
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men and women workers or allowed to use the existing
toilets.
The wastewater generated from temporary sanitation
facilities provided for the work force during construction
will be diverted to septic tank followed by soak pit or will
be diverted to the proposed portable STP.
Construction activities and equipment generating noise
and vibration will be used only during day time and
should be avoided at night in order to maintain calm
conditions during night and early hours.
Wherever possible, use of noise and vibration
generating equipment will be kept away from the human
habitations.
All the construction vehicles entering into the project will
be informed to maintain speed limits, and not to blow
horns unless it is required.
The workers involved in operating major noise
generating equipment’s will be provided with personal
protective equipment (PPE) like ear plugs/ear muffs etc.
All construction waste would be stored within the site
itself. A proper screen will be provided around
construction and storage area so that the waste does
not get scattered.
Top Soil excavated from the site shall be handled
carefully and utilized for greenbelt development.
Attempts will be made to keep the waste segregated
into different heaps as far as possible so that their
further gradation and reuse is facilitated.
Materials, which can be reused for purpose of
construction, levelling, making roads/ pavement will also

 Proposed
mitigative
measures are feasible and
easy to implement.
 After
implementing
the
mitigative measures, impact
due to construction activities
on ambient noise quality is
likely to be minimal and
within the standards

During
construc
tion
period

Part of Contract
construc or
tion
contract

E & SM
Cell

 Proposed
mitigative
measures are feasible and
easy to implement.
 After
implementing
the
mitigative measures, impact
due solid waste generated
is likely to be minimal and
within the standards

During
construc
tion
period

Part of
Contract
construc or
tion
contract

E & SM
Cell
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be kept in separate heaps from those which are to be
sold or land filled.
Ground  Ground water is not used hence there will be no impact  Proposed
mitigative
water
on quantity
measures are feasible and
 Care will be taken to eliminate construction water
easy to implement.
stagnation and any possibility of ground water  After
implementing
the
contamination
mitigative measures, impact
on ground water is likely to
be minimal and within the
standards
Soils,
 Top soil excavated from the site will be carefully  Proposed
mitigative
Hydrogeo
handled and will be used for greenbelt development.
measures are feasible and
logy and  Soil will be stored as heap and appropriate cover will be
easy to implement.
LU&LC
provided.
 After
implementing
the
 Care will be taken to avoid disturbing or changing
mitigative measures, impact
drainage contours during excavation or green belt
due to construction activities
development.
on soil, hydrology and
 There will be no change in LU&LC as all the proposed
LU&LC is likely to be
activities will be within the existing site.
minimal and within the
standards
Flora and  Care will be taken to avoid any disturbance to flora and  Proposed
mitigative
Fauna
fauna of the area
measures are feasible and
easy to implement.
 After
implementing
the
mitigative measures, impact
due to construction activities
on Flora and Fauna is likely
to be minimal and within the
standards
M/s. Ramky Enviro Services Private Limited
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Part of
Contract
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E & SM
Cell

During
construc
tion
period

Part of
Contract
construc or
tion
contract

E & SM
Cell

During
construc
tion
period

Part of
Contract
construc or
tion
contract

E & SM
Cell
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Sanitation,  Eliminate open defecation by providing separate well
occupation
maintained toilets for men and women with provision for
al health &
physically challenged people at atleast one toilet.
safety
 Top soil excavated from the site will be carefully
handled and will be used for greenbelt development.
 Soil will be stored as heap and appropriate cover will be
provided.
 Provide personal protection equipment (PPE) like
helmet, shoes, grouses and ear plugs/ ear muffs to the
construction labour
 Notice boards with all safety measures to be taken at
construction site and accident proven areas will be
displayed all strategic locations within the construction
site.
 Maintain basic First aid kit with sufficient quantity of
medi care to meet requirement of about 30 labours
during construction activity
 Speed of transport vehicles will be restricted to 20 km/hr
and proper sign boards at entry exist, turning and
accident proven areas shall be provided to minimise the
accidents within the site.
 Provide transport facility to workers for pick up and
drop
 Day care facility for children of staff & workers to be
provided
Socio Increase in employment opportunities for the local
economic
people
Impacts  Help enhance empowerment of women
 Improve health and safety of the construction workers

 Proposed
mitigative
measures are feasible and
easy to implement.
 After
implementing
the
mitigative measures, impact
due to construction activities
on Sanitation, occupational
health & safety is likely to
be minimal and within the
standards

During
construc
tion
period

Part of
Contract
construc or
tion
contract

E & SM
Cell

 Proposed
mitigative
measures are feasible and
easy to implement.
 After
implementing
the
mitigative measures, impact

During
construc
tion
period

Part of
Contract
construc or
tion
contract

E & SM
Cell
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due to construction activities
on
Social
economic
conditions likely to be
improve and will be a
positive impact.
Site construction should be in line with codes and  Proposed
mitigative
guidelines, finalized and published by the BIS for retains
measures are feasible and
ion walls and landslide control
easy to implement.
Construction of earthquake resistant building as per  After
implementing
the
codes IS: 1893 (Part 1): 2002 and IS 1893: Part 4: 2002
mitigative measures, impact
Retrofitting of the existing building and structures to
due to Environmental risks
code specified level
is likely to be minimal and
Sewerage and storm water systems to be provided
within the standards.
based on maximum rainfall and maintained properly
with regular checks for smooth flow of water
Provision to be made to harvest most of the rain water
from the proposed site. This will reduce the water
shortage as well as runoff water on the site
Educate workers about the basic first-aid instructions
which may be useful after a severe earthquake and
conduct safety training and drills informing necessary
authorities
Move to higher floor of the building when the
ground/site is flooded
Turn off electricity to reduce the risk of electrocution
Alert necessary government agencies/departments to
make evacuation plan
All construction equipment used should be tested and  Proposed
mitigative
certified by a national or reputed standards testing
measures are feasible and
authority
easy to implement.
M/s. Ramky Enviro Services Private Limited
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 The plant manager is advised to ensure that the fire-  After
implementing
the period
fighting equipment is in good working conditions in
mitigative measures, impact
sufficient numbers.
due to Fire and explosion
 It will be advised to keep oxygen cylinders, medical kits
hazards is likely to be
and masks to prevent smoke inhalation.
minimal and within the
 An emergency evacuation plan to be prepared
standards.
 Regular mock drills to create awareness on procedures
to
be
followed
in
times
of
emergency
situation/evacuation.

II

Operation activities

1

Air
 Provide sheet of about 3 m height around loading and  Proposed
mitigative
Environm
unloading areas to prevent dust nuisance
measures are feasible and
ent
 All vehicles entering the site to be asked to have valid
easy to implement.
pollution control certificate.
 After
implementing
the
 Proper maintenance of DG Sets should be carried out
mitigative measures, impact
on regular basis
due to operational activities
 DG stack monitoring to be carried out on regular basis
on AAQ is likely to be
(once a month
minimal and within the
standards.
Water
 The process waste water generated will be collected  Proposed
mitigative
Environm
through drainage networks and will be sent to STP.
measures are feasible and
ent
 The sewage generated will be collected through
easy to implement.
drainage networks and will be sent to sewage treatment  After
implementing
the
plant (STP) by underground gravity sewers.
mitigative measures impact
 Treated water will be used for cleaning of fruits, flushing
due to operational activities
in toilets, floor cleaning, green belt development and
on
water
environment
sprinkling on roads to control dust emissions in the site.
(surface and ground) is
The remaining treated water will be discharged into
likely to be minimal and
nearest sewer line.
within the standards.

2
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 No waste water/ sewage will be discharged outside site
without treatment. Hence there will be no adverse
impact on the quality of surrounding water bodies and
ecology.
 Proper maintenances of vehicles will be ensured to
avoid any leakage of oil and grease. In case of leakage
due to breakdown of vehicle oil and grease will be
collected and sent for treatment to Oil & grease removal
trap followed by min STP located within the site.
Noise &  In the high noise intensity working areas / zones  Proposed
mitigative Operatio
Vibration
earmuffs or earplugs will be provided to the working
measures are feasible and n phase
Environm
personnel.
easy to implement.
ent
 Regular noise level monitoring will be done periodically  After
implementing
the
for taking corrective action, wherever required.
mitigative measures impact
 Proper maintenance and tuning of DG set will be done
due to operation activities
regularly.
on ambient noise quality is
 Acoustically designed cabin for DG set is proposed
likely to be minimal and
 Green belt all along the boundary and with total area
within the standards.
not less than 33% would be developed as the greenbelt.
Solid
Waste

 With an aim to provide a clean and litter free site, it is  Proposed
mitigative Operatio
proposed to install suitable adequate number of waste
measures are feasible and n phase
bins.
easy to implement.
 For segregation of waste generated by shops and  After
implementing
the
offices within site adequate number of separate bins for
mitigative measures impact
collection of biodegradable, non- biodegradable and in
due
to
solid
waste
organic waste shall be provided based on the quantity
generated at site is likely to
of waste estimated. Storage bins shall be designed to
be minimal and within the
avoid odour & spillages, easy to operate, handle,
standards.
transfer and transport the waste to nearest bins.
M/s. Ramky Enviro Services Private Limited
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 Bins provided for storage of bio-degradable wastes
shall be painted green, those for storage of recyclable
wastes shall be painted blue and those for storage of in
organic/ other wastes shall be painted yellow.
 About 90% waste generated at site consists of fruit
wastes. It is proposed to implement Compost method to
recycle organic waste which breaks down organic
material to generate stable, sanitized and humus-like
material rich in organic matter and free from odors.
Ground  Ground water is not used hence there will be no impact  Proposed
mitigative
water
on quantity
measures are feasible and
 Care will be taken to eliminate waste water stagnation
easy to implement.
and any possibility of ground water contamination
 After
implementing
the
mitigative measures, impact
on ground water is likely to
be minimal and within the
standards
Soils,
 Use of fertilizer will be minimized/ eliminated as it is  Proposed
mitigative
Hydrogeo
proposed to use the compost generated from site
measures are feasible and
logy and
organic waste.
easy to implement.
LU&LC
 Rain water from roof tops and run off water will be  After
implementing
the
properly collected and transferred to proposed rain
mitigative measures, impact
water harvesting pits constructed within the site open
due to operation activities
area.
on soil, hydrology and
 Proper maintenances of vehicles will be ensured to
LU&LC is likely to be
avoid any leakage of oil and grease. In case of leakage
minimal and within the
due to breakdown of vehicle oil and grease will be
standards
collected and sent for treatment to Oil & grease removal
trap followed by min STP loaded with in the site.
M/s. Ramky Enviro Services Private Limited
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Flora and  Care will be taken to avoid any disturbance to flora and  Proposed
mitigative
Fauna
fauna of the area
measures are feasible and
 It is proposed to create 3 tier green belt areas within the
easy to implement.
site using local species which will help enhance flora &  After
implementing
the
fauna of the area.
mitigative measures, impact
due to operation activities
on Flora and Fauna is likely
to be minimal and within the
standards
Sanitation,  Eliminate open defecation by providing separate well  Proposed
mitigative
occupation
maintained toilets for men and women with provision for
measures are feasible and
al health &
physically challenged people at at least one toilet.
easy to implement.
safety
 The solid waste generated will be collected and stored  After
implementing
the
in bins to avoid order, unhygienic conditions and stay
mitigative measures, impact
animal nuisances.
due to operational activities
 Maintain walkways and working surfaces to be clean
on Sanitation, occupational
and dry by preventing spillages water/liquids during
health & safety is likely to
operational activities
be minimal and within the
 Provide personal protection equipment (PPE) like
standards
helmet, shoes, grouses and ear plugs/ ear muffs to the
workers.
 Notice boards with all safety measures to be taken at
within the site and accident proven areas will be
displayed all strategic locations within the site.
 Maintain basic First aid kit with sufficient quantity of
medi care to meet requirement of about 30 labours
during construction activity
 Speed of transport vehicles will be restricted to 20 km/hr
and proper sign boards at entry exist, turning and
accident proven areas shall be provided to minimise the
M/s. Ramky Enviro Services Private Limited
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accidents within the site.
Medical doctor (MBBS) will be available within the site
once a week to attend to medical needs of labours
construction labour.
All workers shall be trained on the basic ergonomics
principles. This should cover the correct lifting, carrying
and setting down techniques to prevent incidences of
hernias, sprains, strains, back injuries and other
muscular-skeletal disorders due to improper handling of
objects.
Increase in employment opportunities for the local  Proposed
mitigative
people
measures are feasible and
Help enhance empowerment of women
easy to implement.
Improve health and safety of the construction workers
 After
implementing
the
There will be overall development and prosperity in the
mitigative measures, impact
study area
due to operational activities
on
Social
economic
conditions likely to improve
and will be a positive
impact.
Place large &heavy objects at ground level and provide  Proposed
mitigative
strong support to gas and power appliances
measures are feasible and
Educate workers about the basic first-aid instructions
easy to implement.
which may be useful after a severe earthquake and  After
implementing
the
conduct safety training and drills informing necessary
mitigative measures, impact
authorities
due to Environmental risks
Move to higher floor of the building when the
is likely to be minimal and
ground/site is flooded
within the standards.
Turn off electricity to reduce the risk of electrocution
Alert necessary government agencies/departments to
M/s. Ramky Enviro Services Private Limited
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make evacuation plan
All appliance used should be tested and certified by a  Proposed
mitigative Operatio
national or reputed standards testing authority
measures are feasible and n phase
All electrical wiring, rewiring or extension work must be
easy to implement.
carried out by licensed electrical contractors. On  After
implementing
the
completion, the contractors should test before electricity
mitigative measures, impact
supply is connected.
due to Fire and explosion
To ensure electrical safety in the facility, a currenthazards is likely to be
operated earth leakage circuit breaker (ELCB) or
minimal and within the
residual current circuit breaker (RCCB) set to operate at
standards.
a very small leakage current is recommended. In case
of dangerous electrical leakage to earth, it should
automatically cut-off the supply of electricity.
Plant manager is advised to ensure that the fire-fighting
equipment is in good working conditions in sufficient
numbers as there were no such equipment present
It will be advised to keep oxygen cylinders, medical kits
and masks to prevent smoke inhalation.
An emergency evacuation plan to be prepared
Regular mock drills to create awareness on procedures
to
be
followed
in
times
of
emergency
situation/evacuation.
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2.5 Commitment to mitigation measures
For all mitigation measures proposed during construction and operation activities,
information on their feasibility, effectiveness, timeframe and institutional
responsibilities are detailed in mitigation measures and action plan. The
Environmental & Social Management cell and Project Implementation Unit (PIU) will
help to supervise implementation of the proposed mitigative measures.
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Chapter 3

Environmental and Social Monitoring
Plans
3.1 Environmental Monitoring Program
Regular monitoring of environmental parameters is very important to assess the
status of the environment during project operations. With the knowledge of baseline
conditions, the monitoring program will serve as an indicator for any deterioration in
environmental conditions due to operation of the proposed project. This shall enable
taking up timely measures to mitigate any adverse impacts on the environment.
Based on the predicted and assessed impacts as well as the baseline environmental
status of the project area, an environmental monitoring program is suggested for
implementation during various stages of the project cycle.
3.1.1 Establishment of Monitoring, Evaluation and Reporting Mechanism
The environmental monitoring is systematic collection of samples of the
environmental parameters like air, water, soil, noise in order to observe and study
the environmental changes if any due to the project activity. The monitoring program
will help the project on maintaining the standards as per the existing guidelines. The
monitoring program also gives action plan for how to maintain the standards for each
parameter.
Based on the predicted and assessed impacts as well as the baseline environmental
status of the project area, an environmental monitoring program is suggested for
implementation during various stages of the project cycle. All monitoring strategies
and programs have reasons and justifications which are often designed to establish
the current status of an environment or to establish trends in environmental
parameters. In all cases, the results of monitoring will be reviewed, analyzed
statistically and submitted to concerned authorities.
The project shall implement the environment monitoring program in line with the
planned schedule. The proponent shall ensure that necessary requisite facilities are
made available and budgetary provision is made as and when required to ensure
regular efficient environmental monitoring activities. The monitoring program covers
the following activities:
 Construction phase
 Operational phase
M/s. Ramky Enviro Services Private Limited
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Construction Phase

The generic environmental measures that need to be undertaken during project
construction stage are given in the following Table 3.1.
Table 3.1: Environmental monitoring during construction phase
Potential
Impact

Air
Emissions

Noise

Detailed action to be
followed as per ESMP
All
equipment’s
are
operated within specified
design parameters.
Vehicle trips have to be
minimized to the extent
possible
Any dry, dusty materials
stored in sealed containers
are prevented from blowing.
Compaction of soil during
various
construction
activities

Parameters for
Frequency of
Monitoring
Monitoring
Random checks of Once
in
a
equipment
logs/ quarter/as per CFE
manuals
issued by SPCB
Once
in
a
Vehicle Logs
quarter/as per CFE
issued by SPCB
Stockpiles or open
containers of dusty
Once
in
a
materials
quarter/as per CFE
issued by SPCB
Construction logs

Gaseous
DG set emissions have to
emissions
(SO2,
meet stipulated standards
HC, CO, NOx)
Ambient air quality within
the premises and adjacent PM10, PM2.5, SO2,
villages of the proposed unit NOx, and CO
to be monitored.
List of all noise generating
Equipment
logs,
machinery onsite has to be
noise monitoring
prepared.
Working during night has to Records of working
be minimized.
hours
Generation of vehicular Maintenance
of
noise has to be minimized
records of vehicles
Implement good working
practices
(equipment
selection and siting) to
Maintaining
minimize noise and also
records of noise
reduce its impacts on
levels
human health (ear muffs,
safe
distances,
and
enclosures).
Machinery should not be Continuous
run when not required.
checking
Acoustic
mufflers/
enclosures have to be Mufflers/enclosures
provided
for
large shall be in place.
equipment
Noise levels have to be Continuous
monitored in ambient air recording of noise
within the plant premises.
levels
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Once
in
a
quarter/as per CFE
issued by SPCB
At 3-4 locations in
every quarter/as per
CFE issued by
SPCB
Once in a month/as
per CFE issued by
SPCB

Daily
till
the
construction
activities
are
completed/ as per
CFE issued by
SPCB
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Detailed action to be
followed as per ESMP
The noise levels shall not
exceed the permissible
limits both during day and
night
All equipment’s shall be
operated within specified
design parameters.
Vehicle
trips
to
be
minimized to the extent
possible
Minimize the area of site
clearance by complying
within
the
defined
boundaries

Parameters for
Monitoring

Frequency of
Monitoring

Random checks of
equipment
logs/
manuals
Vehicle logs

Site boundaries not
extended/
Once in six months/
breached as per
Soil Erosion
as per CFE issued
plan document.
by SPCB
Effective cover in
Protect topsoil stockpile
place.
No direct discharge of No
discharge
wastewater to be made into hoses shall be in
surface water, groundwater vicinity
of
or soil.
watercourses.
The discharge point would
be selected properly and Discharge norms
Wastewater
sampling
and
analysis for
sewage as Once in a quarter/
Discharge
would be undertaken prior given in permits
as per CFE issued
to discharge
by SPCB
Take care of the disposal of
Discharge norms
wastewater generated such
for
sewage as
that soil and groundwater
given in permits
resources are protected
Ensure drainage system
and
specific
design
Drainage
measures
are
working
Once in a month/ as
Visual inspection of
and
effectively.
per CFE issued by
drainage
and
Effluent
They are designed to
SPCB
records
Management incorporate
existing
drainage pattern and avoid
disturbing the same.
Implement
waste
Comprehensive
management
plan
that
Waste
identifies and characterizes
Management Plan
every waste associated with
Once in a quarter/
should be in place
Waste
the proposed activities
as per CFE issued
and available for
Management
by SPCB
inspection onsite.
Also
to
identify
the
Compliance
with
procedures for collection,
solid
waste
handling and disposal of
management rules
each waste that arises.
Non-routine Plan
will
be
drawn, Mock drills and Once in six months/
events and
considering
the
likely records
of
the as per CFE issued
accidental
emergencies and steps same
by SPCB
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Detailed action to be
followed as per ESMP
required to prevent/limit
consequences.

Parameters for
Monitoring

Frequency of
Monitoring

Once in six months/
Health
check-ups
for All
relevant
as per CFE issued
employees and migrant parameters
of
by SPCB/as per
labour.
occupational health
Factories Act

Operation Phase

During operational phase, air emissions from DG set, treated water from STP etc.,
would be monitored by internal laboratory or third party laboratory.
The domestic waste water generated will be collected and diverted to portable
Sewage Treatment Plant (STP) of capacity 10 KLD. The treated water from STP will
be used for gardening, floor washing, etc.
The treatment details are given in Figure 3.1 and technical details, dimensions are
given in Table 3.2.
Figure 3.1: Treatment scheme for STP
Screens

Collection tank

Packaged STP

Sludge disposal
as manure

Treated
water tank

Reused for
Greenbelt/
Flushing

Table 3.2: Treatment details of STP
S No. Name of the Unit
1.

Collection tank

2.

Bar screen
chamber

3.

Packaged STP

Purpose
To collect the domestic wastewater from
facility.
Screening intercepts floating &
suspended debris with a rake to remove
the screenings & residue for the
disposal offsite.
Packaged Sewage Treatment Plant
(PSTP) is housed in specially designed
and highly durable FRP tank. Packaged
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1.5 x 1.5 x 1.2 m SWD
+ 0.3 m FB
1.0 x 0.6 x 0.6 m SWD
+ 0.2 m FB

---
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Treated water
tank
Sludge drying
beds

4.
5.
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Purpose
Size
STP is designed to bring the treated
sewage parameters (BOD, COD, TSS,
TN etc.) below the permissible limit
which is stipulated by Pollution Control
Boards.
To disinfect and store treated water for
1.5 x 1.5 x 1.5 m SWD
reuse (Greenbelt/flushing)
+ 0.3 m FB
To dry the sludge in presence of sun
--light

SWD: Side Water Depth; FB: Free Board

The attributes which are subject to regular monitoring based on the environmental
setting and nature of project activities are listed in Table 3.3.








Point Source emissions and ambient air quality in nearby villages
Ground water level and its quality
Water and wastewater and sewage quality etc.
Solid and hazardous waste characterization (Incinerator ash, leachate etc.)
Soil quality
Noise levels (machinery, occupational exposures and ambient noise)
Noise levels (equipment and machinery noise levels, occupational exposures
and ambient noise levels)
 Ecological preservation and afforestation.
Table 3.3: Environmental monitoring during operational phase
S.
No

1.

Potential
Impact

Air Emissions

2.

Noise

3.

Wastewater
Discharge

Action to be
Parameters for
Followed
Monitoring
Stack emissions from As per CFE conditions
DG sets
PM, SO2, NOx
As
per
CFE
AAQ within the project
conditions/
NAAQ
premises.
Standards
Vehicles used shall Vehicle logs to be
have PUC certificate.
Maintained
Wind speed, direction,
Meteorological data
temp.,
relative
humidity and rainfall.
Noise generated from
DG
sets,
pumps, Noise levels (day and
equipment’s etc to be night equivalents)
monitored
Comply
with pH, TSS, TDS, BOD,
COD & Oil & grease
wastewater discharge
(pesticides)
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Once in a month /
as per CFE/CFO
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Once in a month/
as per CFE/CFO
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given
by SPCB
Daily at regular
intervals/ as per
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Action to be
Followed
standards
as
per
CPCB/SPCB

4.

Solid
waste/
Comply with statutory
Haz. Waste
rules

5.

Groundwater
quality

Monitoring
ground
water quality in and
around project site

6.

Flora
Fauna

Vegetation,
green
cover and greenbelt
development

7.

8.

and

Parameters for
Monitoring

Monitoring
Frequency
CFE/CTO
conditions
given
by SPCB
Once in a month/
Segregation
into as per CFE/CFO
recyclable,
conditions
given
compostable, inert
by SPCB
Once in a quarter/
Monitoring parameters as per CFE/CFO
as per CPCB norms
conditions
given
by SPCB
Survival of native plant Once in a season/
species
and as per CFE/CFO
maintenance
of conditions
given
planted species
by SPCB

Soil quality

Checking
and
maintenance of soil
quality in and around
the project site

Physico-chemical
parameters such as
NPK, heavy metals
etc.

Health

Once
in
six
Health check-ups for All
relevant months/ as per
employees
and parameters
of CFE/CFO issued
migrant labour
occupational health
by SPCB/ as per
Factories Act

Once in a quarter/
as per CFE/CFO
conditions
given
by SPCB

3.1.2 Planning year-wise implementation schedule
Mitigation plan is the key to ensure that the environmental qualities of the area will
not deteriorate due to the construction and operations of the proposed project. The
mitigation plan covers all aspects of the construction and operation phases related to
environment. The mitigation plan needs to be implemented right from the conception
phase and should continue till the end of operations at the project site. The plan can
be divided into three phases viz. dismantling, construction and operation phases.
During the phases, air, water, wastewater, soil, noise, etc., have to be monitored and
the reports should be kept at secured place and submitted to all concerned
departments as and when they ask or as per the conditions mentioned in the
statutory norms.
Documentation is an important step in implementing ESMP, all statutory clearance
obtained should be kept at one place for quick reference. All monitoring results
should be kept at selected folders for quick references and access. The results
M/s. Ramky Enviro Services Private Limited
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obtained over the period should be tabulated and converted into graphs and
diagrams to see the trend in environmental quality changes. Documents which need
to be kept in secured place are given below:










Major technical information in operation
Organizational charts
Environmental monitoring standards to achieve
Environmental and related legislations to be followed
Operation procedures
Monitoring records
Quality assurance plans
Emergency plants (onsite and offsite disaster management plan)
MSDS of the various chemicals used in the project

Record keeping and reporting of performance is an important management tool for
ensuring sustainable operation. Records should be maintained for regulatory,
monitoring and operational issues. Typical record keeping requirements for the unit
are summarized in Table 3.4.
Table 3.4: Record keeping particulars
Parameter
Solid Waste Handling and Disposal
Waste water

Regulatory
(Environmental)
Monitoring and Survey
Accident reporting

Particulars
 Daily quantity of waste generated




Licenses 








Other






Daily quantities of wastewater & treated sewage
Point of generation & usage of treated wastewater
Treated water quality
Environmental permits / consents from SPCB –
renewals
Records of all monitoring carried out as per the
finalized monitoring protocol
Date and time of the accident
Sequence of events leading to accident & history
of accidents
Investigation reports of previous accidents
Chemical datasheet assessing effect of accident
on health and environment
Emergency measures taken
Corrective measures and steps taken to prevent
recurrence of such events
Log book of compliance
Employee environmental, health and safety
records
Equipment inspection and calibration records
Vehicle maintenance and inspection records

The detailed implementation schedule is given Table 3.5
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Table 3.5: Implementation schedule
Phase
Construction
phase

Operation
phase

Period
Before
starting
dismantling
construction
activities at site
Monthly, quarterly,
six monthly, yearly

Remarks
 Necessary arrangement will be made in identifying
third party labs in carrying out monitoring
 Necessary funds will be earmarked in the budget
 In house monitoring for regular day to day needs.
 Third party monitoring for additional studies if
required as per statutory norms
 ESMP capital cost will be allotted during initial stages
and recurring cost will be provided for regular
operation and maintenance, chemicals, etc.

3.1.3 Monitoring ESMP progress
ESMP needs to be monitored in order to track the progress in implementing the
agreed mitigation measures. This should be done on monthly/ quarterly/ annual
basis (on agreed periodicity) to capture details if measures are implemented
according to schedule and where delays are encountered, reasons need to be
explained and solutions suggested. ESMP Progress Monitoring template is provided
in Table 3.6.
The executing agency should use observations and stakeholder consultations (in
particular with affected groups) in order to judge the measures’ effectiveness. The
agency is also encouraged to seek synergies with the project’s monitoring plan
which might include indicators that can be used for judging the effectiveness of
mitigation measures (e.g., livelihood indicators of affected groups).
Monitoring should also check for additional environmental or social risks that may
have emerged since the project start and establish appropriate mitigation measures
for any significant new risk. These risks and their mitigating measures should be
added to the ESMP and then reported.
In the construction phase implementation agency/ contractor will be responsible for
implementing the ESMP measures and E&SM cell shall monitor the implementation
of ESMP. During operation phase E&SM cell / identified implementing agency will be
responsible for implementing the ESMP and PIU shall monitor the implementation of
ESMP.
The reporting system shall operate linearly with the executing agency/ contractor,
who will report to Environment and Social Management cell, who will in turn report to
the Project Implementation Unit (PIU). All reporting by the Contractor and ESC shall
be on monthly/quarterly/annual basis. The PIU shall be responsible for preparing
targets for each of identified ESMP activities.
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Table 3.6: ESMP Progress Monitoring – template
Environmental Progress Monitoring TO BE COMPLETED BY EXECUTIVE AGENCY
Period covered by the report:
A
B
C
D
E
Social &
Mitigation
Progress
Described status of completion,
Early judgment: does this
Environment Impact
measures
suggest solutions where problems are
measure seem effective?
iv
encountered
Construction Activity
Air Environment
Water Environment
New ESMS impacts that have emerged
Operation Activity
Air Environment
New ESMS impacts that have emerged
TO BE COMPLETED BY IMPLEMENTING AGENCY
(IUCN)
Progress monitoring – main findings:

Date/Name of reviewer:

Status ESMP
 On schedule
 Slightly delayed
 Major delays/issues
iv
Note Columns A & B are copied from the Table 2.3: Description of mitigation measures and action plan. Progress of implementing
mitigative measures to be color coded as Green: Ahead or on schedule or completed; Orange: Slightly delayed; Red: Delayed
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3.2 Institutional arrangements and capacity development for implementation
of ESMP
For implementation of ESMP, an Environment & Social Management Cell (E&SM)
has to be formed. The E&SM cell will be headed by Environment Health and Safety
manager followed by other officers and technicians. E&SM cell will be the nodal
agency to co-ordinate and provide necessary services on environmental & social
issues during operation of the project. E&SM cell will be responsible for
implementation of ESMP, interaction with the environmental regulatory agencies,
project stake holders and reviewing draft policies and planning. The department also
interacts with local people to understand their problems and to formulate appropriate
community development plan. The major duties and responsibilities of E&SM Cell
shall be as given below:
 To monitor/implement the environmental and social management plan.
 To assure regulatory compliance with all relevant rules and regulations.
 To ensure regular operation and maintenance of pollution control devices.
 To minimize environmental impacts of operations by strict adherence to the
ESMP.
 To initiate environmental monitoring as per approved schedule.
 To review and interpret monitored results and corrective measures in case
monitored results are above the specified limit.
 To maintain documentation of good environmental practices and applicable
environmental laws as ready reference and ensure that they are followed and
maintain environmental records.
 Coordination with regulatory agencies, external consultants
The Educational qualifications and experience details of the E&SM cell are given in
Table 3.7.
Table 3.7: Manpower for Environmental & Social Management Cell

Designation
EHS Manager/ Site
In-charge
Supervisor/Operator
Electrician
Mechanic
Gardener
Helpers/Collectors

Minimum
Qualification

Salary per
month

2

Minimum
no. of
persons
1

2
1
1
1
1

1
1
1
1
4

Rs 15,000
-

Experience

Graduate /Post
Graduate
Graduate/ITI/Diploma
ITI/Diploma
ITI/Diploma
th
10 / Intermediate

Rs 25,000

Note: Mechanic/electrician/horticulturist – can be part time employees on call will attend.
The site in charge /EHS manager as well as supervisor/operators can be trained from the internal
manpower resources and also imparted capacity building handle the environmental management plan
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activities of the project. It is not mandatory to appoint or recruit any new staff members for the project.

3.2.1 Identification and assessment of training needs
Capacity building is a long-term, deliberate process of increasing the ability of an
organization/group to identify and solve its own problems and risks, and to maximize
its opportunities. This involves the mobilization of human, institutional and other
resources and their subsequent strengthening and development.
In the present assignment, capacity building in the form of training and awareness
programs will be conducted to ensure the sustainability of the project. Training will be
provided to the target groups (PCU/PIUs) to make them understand possible
environmental and social issues associated with the moderate to high risk
interventions of project and strategy to mitigate these issues.
The training sessions shall majorly emphasize on environmental issues related to the
project interventions such as air, water, soil, noise pollution prevention and control,
integrated solid waste management and the importance of waste separation,
recycling and reuse, environmental monitoring, health and safety measures etc. An
exposure about these issues to the participants will help identify the problems and
enhance capacity to solve problems on their own. Following the training sessions,
IE&C material will be provided to all the participants.
3.2.1.1

Assessment of training needs

The facilities were visited by the team experts for conducting primary survey. The
existing capacities were analyzed through obtaining primary information from the
facility in charges, the working personnel, and nearby habitants with the help of well
framed questionnaires.
The following training needs were identified and grouped into two groups viz,
common for four interventions given in Table 3.8 and specific for market yard facility
and given in Table 3.9 below.
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Table 3.8: Identified gaps and training needs common for all four interventions
Anticipated Risks /
Identified needs
Material
handling
and
operational posture related
risks & hazards

Personnel to be
trained
Individuals

Managers /
Supervisors

Fire & Safety related risks
a. Electricity supply
b. Fire safety

Individuals

Managers/ supervisors

Improper
housekeeping
facilities
a) Drinking water facilities.
b) Sanitation facilities.
c) Maintenance
of
workplace hygiene

Individuals

Managers

Emergency response as
required

Individuals

Managers
Waste management and
pollution control
d) Solid waste generation
e) Waste water generation
f) Air and noise pollution

Individuals

Collectivization and Quality
of life for Women workers

Women workers

Managers
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Proposed training topics
Best ergonomic postures on-site
and their significance in long run.
Significance of PPE
Signifying counselling sessions on
proper
shift
change
logistics,
sitting or standing
facilities,
conducting
health
checkups
Importance of taking proper safety
measures, wearing safety and
personal protective equipment.
Signifying importance of workplace
safety and hygiene, installation of
proper sign boards at appropriate
places, maintenance of sufficient
first aid safety equipment.
Maintain work place etiquette, good
housekeeping practices bring to
the notice of higher authorities
regarding observed any improper
housekeeping operations
Maintenance and supervising for
availability of proper and safe
drinking water, common and other
logistic supply, taking action if and
as required
Work to avoid any potential risk /
hazard and immediately intimate to
the higher levels regarding any
observed emergency situations
Training on handling emergency
situations and take necessary
responsive and corrective actions
Best
practices
for
waste
minimization, importance of 3 R’s
and waste segregation.
Alternative technologies, waste and
pollution mitigation measures
To educate and motivate the
women workforce through dialogic
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Personnel to be
trained

Issues of Migrant labour,
child labour

Managers/ Supervisors

Learning
attitude
Development

and

Managers/ supervisors
& workers

Stakeholder Engagement
(Enterprise/Corporate
Social responsibility)

Managers/ Supervisors

Workers’ Management

Managers/ Supervisors

Gender at work

Managers/ supervisors
individual workers
Individuals (including
construction workers)

Orientation training
program on ESMP
measures during
construction and operation
Phases

Proposed training topics
process, thereby find solutions to
their problems through collective
action
Sensitization against child labor,
issues of migrant labor, rights of
unorganized workers
Education and skill development,
Health and personal hygiene,
developing positive work place
attitude
Rules and guidelines of CSR,
social responsibility, stakeholder
engagement
and
community
development
An overview of labour law in terms
of all applicable labour laws, like
contract labour act, minimum
wages act, workmen compensation
act etc., will be covered.
Gender Sensitization, Equality of
Work and Inclusive Development.
Provide orientation on significance
of mitigative measures to be
adopted and ESMP provides

Managers /
Supervisors
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Table 3.9: Market yard facility – Identified Gaps and Training Needs
Personnel to
be trained
Individuals
Material handling and operational posture
(including
related risks & hazards
construction
workers)
Solid waste management and pollution control
Individuals
methods
(including
 Segregation
of
solid
waste
into
construction
biodegradable, non- biodegradable and in
workers)
organic waste.
 Collection and disposable process and
techniques.
Managers /
 Maintaining clean and litter free area around
Supervisors
waste collection bins.
Anticipated Risks / Identified needs

Manual uplifts-awkward postures
Managers /
Supervisors

Sharp objects
Repetitive physical task associated stress

Proposed training
topics
Best
ergonomic
postures on-site and
their significance in long
run, significance of PPE.

Methods and process for
safe
collection,
segregation and disposal
of solid wastes.

Signifying
counselling
sessions
on
proper
sitting
or
standing
facilities,
conducting health

3.2.2 Budgetary Provision for ESMP
In order to comply with the environmental protection measures as suggested in the
above sections, the project management has made budgetary provision for
environmental protection and safety measures. Cost towards environmental
mitigation measures are given in Table 3.10, budget for monitoring environmental
attributes(for PIU / E&SM cell) in Table 3.11, budget for social mitigation measures
are given in Table 3.12, budget for social management plan(for PIU / E&SM cell) in
Table 3.13 and Indicative Social Management Strategies in Table 3.15.
The total budgetary cost of ESMP is estimated to be Capital Cost is Rs. 98.88 lakhs
and Recurring Cost is Rs. 43.64 lakhs/annum. The Table 3.14 provides summary of
budgetary provisions for ESMP.
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Table 3.10: Budget for Environmental Management Plan
Environmental
Control
Equipment

Air Pollution
control
equipment

Description

Units/
Dimensions

Capital
Cost (Rs.
Lakhs)

Stack
Equipment/air
filters/air
scrubbers
(Stack height
7m x 0.2 m
internal
diameter,
make mild
steel)

1 set

2

Odor control
(Ecosorb
unit)

1 no.

0.2
6 months

Sub Total

1

0.1

3

0.3

Recharge pit1 (8 m3) (2 m
x 2 m x 2m)

4 nos.

0.25

-

Recharge pit2 (3.4m3) (1.6
x 1.6 x 1.5m)

1 no.

0.03

-

305 rmt

3.7

0.4

1 no.**

10

1

Toilet block #

--

--

--

Waste water
transfer line
from source
to STP

160 rmt

1.45

0.15

Sub Total

15.43

1.55

1 no.***

1.2

0.12

Sub Total

1.2

0.12

Storm water
RCC drain
Water Pollution
control
equipment

Recurring
Cost (Rs.
Timeline*
Lakhs/annum)

Packaged
sewage
treatment
plant

3 months

(10 KLD)

Noise Pollution
control
equipment

DG set sound
proof room (8
m x 5 m)
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Organic
waste
converter of
capacity 50
kg/batch
Waste
collection
bins
(660 liters)
Waste
collection
bins
(120 liters)

Solid Waste
equipment

Energy Saving
equipment

1 no.

10

1

2 nos.

0.4

-

5 nos.

0.1

-

Sub Total

10.5

1

Solar street
lighting (Pole
height 5 m
and electrical
wiring)

30 nos.

8.1

0.8

Solar grid
installation

103 KW

50.0

10

Sub Total$

58.1

10.8

0.8

0.1

Personal
Protective
equipment
(helmets,
hand gloves,
ear plugs,
nose mask,
glasses,
safety belts)
Environmental
Health and
Safety
Equipment

Fire
extinguishers
(5nos x9 kg
Class A type,
5nos x9 Kg
Class B type
and 5nos x9
Kg Class C
type)
Safety siren/
alarm
(at admin
building)
Sand buckets

2 months

3 months

75 sets

1 month

15 nos.

1 no.

3 nos.
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Sign boards
for equipment
, passages

As required
Sub Total
Grand Total

0.8

0.1

89.03

13.87

Note: The above cost estimates do not include GST. Rates are taken from CPWD (Delhi 2016).
*After obtaining necessary regulatory permissions for execution of project
**For peak season capacity.
# Toilet construction is considered as a part of DPR, hence cost not included as part of EMP
***DG set room - the 8x5 enclosure for DG set is needed as per regulatory standards to control
noise generated from the DG set, in order to reduce high noise level within limit of 55 dBA.
$ Grid costs around 50 lakhs(for supply of 103 KW), however considering cost will be subsidized as
per Ministry of New and Renewable Energy Gov. India.( Grid Connected Rooftop Solar
Division)

Table 3.11: Budget for Monitoring Environmental Attributes (PIU & E&SM cell)
S
no

Attribute

1

Air

Monitoring
activity
AAQ Monitoring

2

Noise

3

Water

4

Soil

5

Waste
water

DG Stack
monitoring
Ambient noise
Ground & Surface
water analysis
Soil sample

STP

Number of
Location
/Samples
3 Locations for
2 days each
1 sample
4 locations
3 samples

Frequency of
testing

Recurring
Cost (Rs.
Lakhs/annum)
0.96

Once in 3
months or as
per CFE/CFO
conditions given
by SPCB

0.16
0.08
1.2

2 sample

1 sample
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Table 3.12: Budget for Social Management Plan
Social
management /
Equipment
cost

Construction
Labor
Amenities &
Labour influx
Management

Description

Unit

Capital
cost
(Rs.
Lakhs)

Temporary sheds
for
accommodation
of 30 migrant
workers*

All weather
resistant
temporary
shed with 5
mx5mx3m
specification

2.6

0.25

1 unit

0.25

0.25

Provision of
drinking water

Sanitation
facilities for
Temporary
workers (Toilet
accommodation block)
for migrant
workers /
Septic Tank /
Soak pit
(4 m X 4 m X 2m)

Construction
Labour Health
& Safety
Healthcare
facilities

Organizing
Medical Camps
for Workers

1.8

0.2

1 no

1

0.1

5.65

0.55

1.2

0.2

1.0

3.0

-

1.0

2.2

4.2

1.0

3.0

1.0

3.0

1.0

0.5

1.0

0.5

-

0.8

1 unit
3.6mx3m
Hiring
ambulance/
taxi
1 camp in
each quarter
covering 20
workers
Sub Total

Transportation
and
Conveyance

Leisure and
recreation

Pick-up vehicle
for transportation
of workers

Hiring of taxi
as per
availability
Sub Total

Establishment of
Crèche’ for
workers children
within the facility

1 unit

Sub Total
Awareness on

2
months

Women-WC:
2nos,
Men- WC:
2nos, Urinals:
4nos, Hand
wash: 2nos.

Sub Total
Setting up of Inpremises
dispensary/health
center for
workers
Ambulance/ taxi
for emergency,
contingency

Recurring
cost (Rs.
Timeline
Lakhs/annum)

2 camps for

M/s. Ramky Enviro Services Private Limited
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Code of Conduct,
Health issues/
HIV/AIDS for
migrant workers
and Truck drivers
Awareness on
Children safety,
protection &
prevention of child
labour, Women
safety&
prevention of
sexual
harassment and
violence ,
eradication of
child labour in
operations and
supply chains
Up-gradation of
Local Skills &
livelihoods. Onthe-Job Trainings
for the workers
Skill
Development
trainings for
selected youth
from the local
community
Organizing
stakeholder
consultations
from time to time
to identify and
examine the
impacts and
possible
mitigation
measures thereof

month during
the season

2 camps in
an year for
growers and
workers

-

0.4

1 training
program in
each quarter

-

1.0

2 training
programs in
an year (halfyearly)

-

0.5

1 consultation
in each
quarter
covering 50
stakeholders

-

1.0

Sub Total

-

3.7

9.85

11.95

Grand Total

-

*Migrant workers – around 75 migrant workers were considered for this project that included around
30 workers during construction and the other 45 workers belonging to drivers and growers visiting the
facility. However, as the migrant workers need shelter at site during the construction activities, we can
reduce the provision capacity for manpower from 75 to 30 avoiding provision of accommodation
facility for the rest of 45 workers.
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Table 3.13: Budget for Social Management Plan (PIU & E&SM cell)
Social
Management
/ Equipment
cost

Description

Availability of Doctor (
MBBS)*
Operation &
maintenance of
dispensary/health
center in the facility
Availability of
Ambulance
Worker compensation
for minor injuries &
First aid **

In-premises
Healthcare
facility

Transportation
and
Conveyance

Pick-up vehicle for
transportation of
workers
Operation &
maintenance of
Crèche’ for workers
children within the
facility

Leisure and
recreation

Stakeholder
Grievance
redressal and
communication

Organizing stakeholder
consultations from time
to time to identify and
examine the impacts
and possible mitigation
measures thereof

Unit

Capital
Cost
(Rs.
Lakhs)

Recurring
Cost (Rs.
Lakhs/
annum)

Responsibility

Half a day for
2 days a
week

-

3.0

PIU

About 10,000
per month

-

1.2

E&SM cell

Hiring taxi in
emergency

-

3.0

E&SM cell

About 10,000
per month

-

1.2

E&SM cell

Sub Total
Hiring of taxi
as per
availability

0

8.4

-

2.5

Sub Total

0

2.5

-

2.0

Sub Total
1
consultation
in each
quarter
covering 50
stakeholders

0

2.0

-

1.0

Sub Total

0

1.0

Grand Total

0

13.9

1 unit

PIU

E&SM cell

PIU/ E&SM cell

* Doctor can be on deputation from Govt. department
** In case of major accidents, compensation to workers affected to be given as per existing labour laws/
Compensatory regulations of H.P. Govt.
Workers’ Insurance Schemes: Compensation for injuries to employees/workers will be as per prevailing
regulations and policies of HP state Government. The insurance policies to the employees/workers at
intervention will be applicable as per the HP state Government regulations.
Workers’ Wage Structure: All workers/labor employed at the intervention are to be under the Section 14
of Minimum Wages Act of 1948 and The Payment of Wages (Amendment) Act, 2017. The structure of
worker’s minimum rate of wages is fixed with wage period of time, such as by hour, by the day or by any
such period etc.
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Table 3.14: Summary of budgetary provisions for ESMP
S.
No
1
2
3
4

Component
Budget for Environmental Management
Plan
Budget for Monitoring Environmental
Attributes (PIU & E&SM cell)
Budget for Social Management Plan
Budget for Social Management Plan (PIU
& E&SM cell)
Total Cost

Capital
Cost (Rs.
lakhs)

Recurring Cost
(Rs.
lakhs/annum)

89.03

13.87

-

3.92

9.85

11.95

-

13.9

98.88

43.64

Table 3.15: Indicative Social Management Strategies
ESHS Requirements,
Risks, & Priorities

Code of Conduct

Construction Labor Camp
Management

Labor Influx Management

Labor, Occupational Health
and Safety

Stakeholder Engagement &
Grievance Redressal

Key Strategies / Actions
 Prepare and submit a code of conduct, and its
implementation plan, compliant with the ESHS obligations
under this contract;
 Inclusion of code of conduct in conditions of
employment/engagement;
 Regular Orientation of all Staff, Subcontractors, Workers and
local communities/stakeholders;
 Display ESHS Code of Conduct at Sites, Camps, Offices
throughout project implementation;
 Temporary Accommodation, with adequate lighting
 Drinking Water
 Sanitation, with separate facilities for women
 Clean Cooking Fuel
 Camp boundary, when appropriate
 Safe working conditions of all workers
 Regular Documentation of local/migrant labor at all times;
 Regular Orientation of labor, drivers, workers, and local
communities on code of conduct, including health issues/HIV
AIDS and community context/relations
 Labor Transportation Vehicle
 Use of required Protective Equipment by labor and
employees
 Regular Training on Occupational Health & Safety, ESHS,
HIV/AIDS and other health risks
 In-premises dispensary/health center for workers
 Regular Health/Medical Camps & Presence/Provision of
ambulance
 Regular consultations with local community representatives
and other stakeholders
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 Appointment of Community Relations & Grievance Officer;
 Mechanisms for Registration, Resolution and Tracking
Grievances for Workers and community grievances,
including women;
 Water, Dust, Noise, Traffic and Waste Disposal and
Management Activities covered under the EMP;
 Safety, Access and Traffic related Signage in local language
Community Access, Health
and Safety
 Periodic Review of Community Grievances
 Measures to avoid adverse impacts on private and/or
community lands;
 Other Safety Requirements for Local Community
 Availability of Female Nodal Officer for Women’s Issues
 Regular GBV/SEA sensitization & training for all employees,
Women’s Safety and
workers, transporters, drivers and contractors
Prevention of Sexual Abuse,
 Inclusion in Code of Conduct, and dissemination
Harassment and Violence
 Regular Consultation/ Counseling of Women employees and
workers, including for survivors
Children’s Safety, Protection  Orientation on code of conduct on Children’s Safety,
& Prevention of Child Labor
Protection and Child Labor, including for parents;
 Establishment of Crèche’ for workers children within facility;
 Skills upgradation and jobs for local youth;
Local Skills & Livelihood
 Opportunities for local businesses and enterprises
Mechanism

Note: The Bidder shall submit a comprehensive and concise Environmental, Social, Health and
Safety Management Strategies and Implementation Plans (ESHS-MSIP) as required by ITB 11.2 (j) of
the Bid Data Sheet. These strategies and plans shall describe in detail the actions, materials,
equipment, management processes etc. that will be implemented by the Contractor, and its
subcontractors. In developing these strategies and plans, the Bidder shall have regard to the ESHS
provisions of the contract including those as may be more fully described in the Works Requirements
described in Section VII.

3.2.3 Grievance Redressal Mechanism (GRM)
Grievance Redressal Mechanism (GRM) is a critical component of effective
stakeholder engagement. The purpose of GRM is to provide a forum to internal and
external stakeholders to voice and channel their concerns, queries and issues with
the specific intervention / facility during entire life cycle of the project (decommission,
construction and operation phase).
There can be a range of issues arising during life cycle of the project related to







Compensation payment
Failure to fulfil commitments
Poor management of construction activities
Accidents due to inappropriate planning of vehicle movement
Cultural conflicts between migrant workers and local communities
Disturbance due to excessive noise, other nuisance during construction or
operation, unfair treatment of workers or unsafe working conditions.

Timely responses mechanizes will help build trust amongst the stakeholders and
prevent culmination of small issues into major community unrest. GRM should be
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easily understandable, transparent, gender responsive, culturally appropriate and
readily accessible to all project stake holders including employees, contractors and
workers of the project at no costs and without retribution. GRM shall also help in
early identification; assessment and resolution of complaints concerning the
performance or behavior of contractor/PIU are ascertained and addressed. World
Bank Group standards require GRM to provide a structured way of receiving and
resolving grievances. Complaints shall be addressed promptly following transparent
process. The mechanism should be appropriate to scale of impacts and risks
presented by a project and beneficial for both the facility and stakeholders.
The GRM process shall comprise of
 Grievance definition and categories
 Grievance response mechanism
3.2.3.1 Grievance definition and categories
Individual or a group within communities / stakeholders affected by operations of the
intervention / facility can channel their grievances to the concerned departments
verbally, or through telephone calls, text messages and letters. Both concerns and
complaints can result from either real or perceived impacts of facilities operations.
Grievances may take the form of specific complaints for actual damages or injury,
general concerns about intervention specific activities, incidents and impacts or
perceived impacts. The grievances are further categorized into internal and external
grievances based on the stakeholders. The following is an indicative list of the types
of grievances has been identified for the project, as can be seen below:
Internal Grievances
Grievances from Employees (including both direct & indirect employees, including
local workers and migrant workers through contractors):
 Complaints pertaining to amount of wage, salary, other remuneration or
benefits as per HR policy;
 Timely disbursement of remuneration;
 Gender discrimination;
 Labour Accommodation
 Health and Safety issues
 Overtime/Extended working hours
External Grievances






Damage of natural resources and community assets / property;
Issues related to transportation and traffic;
Increase in environment pollution and Impact on community health ;
Disturbances to locals due to influx of migrant workers in the area;
Concerns over the impact on local cultures and customs
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3.2.3.2 Grievance Response Mechanism
All stakeholders will be informed about the response mechanism through written and
verbal communication. The mediums to be used for this purpose are public
meetings, group discussions, staff meetings, written communication and one-to-one
meetings. Each worker and employee shall be made aware of the process in place
at the time of joining, as part of the induction process. The process for handing and
communication of status of grievance is detailed below and summered in Figure 3.2.
Receiving and Recording Grievances
Grievances may be communicated verbally (in person to respective supervisor /
contractor or over a telephone) or in written form. All grievances communicated/
received shall be recorded by contractor / supervisor as and when it is expressed.
The facility management shall place suggestion/ complaint boxes at strategic
locations across facility. Boxes shall be opened at least once a week. The
employees and workers may drop their grievances in these boxes. In case of any
worker or employee needs to file an anonymous complaint, s/he shall be allowed to
do so by not filling the name, department, signature and contact information.
Similarly, the grievances from the external stakeholder, community members or their
representatives may also be communicated verbally (in person or over a telephonic
conversation) or in written form to the contractor or to the facility in-charge directly. If
the grievance is received directly by the facility in-charge, contractor or any other
project representatives, it will be recorded directly into the Grievance Form as soon
as the personnel return to site.
All project staff will be informed that they must pass all grievances, communications
to the facility level Grievance Officer / facility in-charge on site as soon as possible
after they are received. For assisting the communication of grievances, a register will
be maintained at the facility office and camp, at which any individual/group can have
their complaint registered.
The contact information of the Grievance Officer format given in Table 3.16 shall be
maintained, updated and displayed at prominent places within the project for
information of all the stake holders.
Table 3.16: Contact information of Grievance officer (Format)
Name of the Grievance Officer

Telephone No.

Maintaining a Grievance Register
All grievance received shall be recorded in a grievance register. Grievance register
shall be updated at each stage of the grievance redressal. Once the grievance is
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recorded in the register, a preliminary analysis shall be undertaken by the facility incharge or grievance officer to ensure that the grievance is within the scope of the
GRM.
All grievance received shall be recorded in a grievance register format given in Table
3.17. Grievance register shall be updated at each stage of the grievance redressal.
Once the grievance is recorded in the register, a preliminary analysis shall be
undertaken by the facility in-charge or grievance officer to ensure that the grievance
is within the scope of the GRM.
Table 3.17: Grievance registers (Format)
S.
No.

Rece
ipt
Date

Particulars Complainant
Nam Addres Conta Acknow
e
s
ct No
ledge
(Y/ N)

Particulars of Grievance
Subjec Offic Brief
Date of
t of the e
Descrip acknowledgem
Grieva
tion
ent/ Date of
nce
redress

Acknowledgement of Grievance
Once the grievance is received, a grievance number shall be allocated and
communicated to the grievant. In case the grievance is assessed to be out of the
scope of the GRM, a communication towards the same shall be made to the
grievant, and an alternative mode of redressal may shall be suggested in such case.
Grievance Investigation
Based on subject and issue of grievance, contractor or personnel responsible for
resolving the grievance shall be identified by Grievance Officer / Facility in-charge.
Enquiry is initiated to look into facts and figures relating to the grievance to arrive at
the root cause of the issue. All relevant stake holders related to the grievance are
identified, discussions held and details gathered and documented. As part of
analysis Information on various aspects of the grievance such as past history,
frequency of the occurrence, management practices etc. are studied. Based on need
grievance officer may also undertake confidential discussions with the concerned
parties to develop a more detailed understanding of the issue at hand.
In case of external grievances, facility in-charge or any personal assigned by him will
carry out the site investigation in no more than 10 working days of receiving the
grievance. The purpose of the site inspection will be to check the validity and
severity of the grievance. For this purpose, the personnel may also undertake
discussions with the concerned external stakeholder. The inspection will be
undertaken within ten days of receiving the grievance.

M/s. Ramky Enviro Services Private Limited

3.25

ESMP Report

Wholesale Market Yard, Paonta Sahib, Sirmour, HP

Resolution, Escalation and Closure
Based on investigation findings the facility in-charge in consultation with concerned
contractor / department shall identify suitable resolution to the issue. Resolution shall
be communicated to grievant within 10 working days of completing site investigation.
In case, the issue is beyond purview of the facility in-charge, it shall be escalated to
the concerned department of Project Implementation Unit (PIU). A communication
regarding the same shall be provided to the grievant. The concerned department in
PIU shall in turn endeavor to resolve the grievance within 10 working days of the
escalation.
In case, the grievance remains unsettled within the stipulated period then concerned
department head in PIU will forward the case to higher authorities with-in PIU for
settlement. If however, the PIU is not able to identify an adequate resolution for the
grievance, then an adequate response shall be given to the grievant along with a
suggested alternative resolution to the grievance.
If at any stage, the grievant is not satisfied with the solution, she/he may choose to
ask for an escalation of the grievance to the next level.
Update of Records
Grievance register shall be kept up to date on daily/ weekly basis with the current
status of the grievance. Once the grievance is resolved, it is communicated to the
grievant and closed in grievance register. The grievance register shall also provide
an understanding of manner in which the grievance was resolved. These instances
shall then serve as references for any future grievances of similar nature. In case of
anonymous complaints, a summary of the grievance and resolution shall be posted
on the notice boards and other relevant public places.
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Figure 3.2: Process flow of communication for status of grievance
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Justification for considered capacities of EMP components
Runoff calculations

Catchment
area

Runoff
Area in
com2
efficient

Rainfall
intensity
in m/day

Total
rooftop
rainwater /
Surface
runoff
rainwater
in m3/day

Total
area

5731

90%

0.026

134.11

63

8449

6036

15%

0.026

23.54

63

1483

8389.13

80%

0.026

174.49

63

10993

rooftop

Green belt
Parking
paved area

&

Total no.
of
rainy
days/year
in
Sirmour
district

Total
rooftop
rainwater/
Surface
runoff
rainwater
in m3/year

Recharge pits calculations:
Catchment area

Area in m2

Catchment area 1

2095

Catchment area 2
Catchment area 3

1039
1147

Catchment area 4

956

Catchment area 5

494

Buildings included
Grain shed, rest house, toilet 3, toilet 2, check
post
Proposed grain store, APMC residence
Ripening chamber, Admin block
Commission agents shop, teen shed (Near
entrance), toilet 1, check post
Commission agents shop, teen shed (Near
admin block)

Rooftop runoff from individual catchment area

Catchment area

Area
in m2

Catchment area 1

2095

Total
rooftop
Runoff
Rainfall rainwater/
cointensity Surface
efficient in m/day runoff
rainwater
in m3/day
90%
0.026
49.02

Total
Total no. rooftop
of
rainy rainwater/
days/year Surface
in Sirmour runoff
district
rainwater
in m3/year
63
3088

Catchment area 2

1039

90%

0.026

24.31

63

1532

Catchment area 3

1147

90%

0.026

26.84

63

1691

Catchment area 4

956

90%

0.026

22.37

63

1409

Catchment area 5

494

90%

0.026

11.56

63

728

Recharge pit 1
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Parameters

Pit 1

Pit 2

Pit 3

Pit 4

Pit 5

Run off volume (m3/day)

49.02

24.31

26.84

22.37

11.56

4

4

4

4

4

8.8

4.05

4.47

3.73

1.93

Depth (m)

2.00

1.00

1.50

1.50

1.50

Area required (m2)

4.09

2.70

2.98

2.49

1.28

Length of pit (m)

2.02

1.64

1.73

1.58

1.13

Breath of pit (m)

2.02

1.64

1.73

1.58

1.13

2X2X2
m

2X2X2
m

2X2X2
m

2X2X2
m

1.2 X 1.2 X
1.2 m

Retention
considered (hr)

time

Total storage
required (m3)

volume

Proposed
recharge pit

size

of

Recharge pits of size 2.0 x 2.0 x 2.0 m: 4 no.
Recharge pits of size 1.2 x 1.2 x 1.5 m: 1 no.
RCC storm water drain:
Runoff from roads, parking, greenbelt = 198.03 m3/day
Drain is designed considering one day runoff.
So, volume of runoff to be accumulated by drain = 198.03 m 3
Drain length = 305 m
Area required = 0.65 m2
Width of drain = 0.8 m
Depth of drain = 0.8 m
As there is space constraint in the market yard and also there is an existing drain,
storm water drain of size 0.5 m x 0.3 m is proposed to be constructed for a length of
305m.
Organic Waste Converter assumptions
The sample Organic Waste Composter (OWC) given in EMP costing has a capacity
of 50 Kg/batch or 200 kg/hr according to which, one cycle or batch of 100 Kg waste
would take 15 to 20 minutes with a 10 minutes pre and post operational period to
produce pre-composted mass which goes for next step of composting called curing.
Curing is done in trays outside the OWC instrument on the platform provided for
segregation of waste.
Mechanical Composting through OWC is an easy and convenient technique to
handle and convert the biodegradable waste into compost in less space, time and
with minimum maintenance cost. OWC is available in various capacities from 100 kg
per day to 1500 tonnes per day with semi-automatic system to maintain moisture
and temperature.
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 Waste disposal strategy: A major portion of the organic waste at the market yard
is proposed to be treated in organic waste convertor, while the excess, if any, will
be sent to municipal bins. The bio-medical waste generated from first-aid kits,
which may include used cotton, crepe band-ages etc., if any, will be collected by
the authorized waste handlers for safe disposal.
Table: Compost from Organic Waste Converter
Total Solid Waste

Biodegradable
Fraction (BF)

Compost from OWC
@12-15% of BF

Total internal area
with plantation

0.7 ton/day

0.6 ton/day

0.07-0.09 ton/day

1.5 acres

 Compost Usage Plan: Around 0.7 ton/day of solid waste is generated from
Paonta Sahib Market yard, out of which around 0.6 ton/day is fruit and vegetable
waste, which is the biodegradable fraction, sent to OWC for composting.
Accordingly, 12-15% of this biodegradable fraction is converted to compost
through OWC, which produces approximately 0.07-0.09 kg of compost,
considering 88-90% volume reduction. The resulting compost from the OWC can
be used as manure in the following:
1. For application in the green belt development within the existing site.
2. For distribution to farmers/growers of nearby villages.
3. For sale to interested farmers or dealers at Rs.1800-2200/ton of compost
The total area of Paonta MY is around 5 acres, out of which 1.5 acres is occupied
by greenbelt/ plantation. Around 5-10 tons of compost per acre is ideal for
application, accordingly 0.07 tons/day of compost generated from OWC can be
utilized within the site for greenbelt/ plantation development. There is about 392
Ha of agricultural land and 172 Ha of forest land within the 2 km radius of the
project site, for which the compost from OWC can be utilized.
Rooftop Solar Power proposal for Poanta Market yard
The entire operations of Poanta market require around 250 kVA power supply
(around 200 KW) and the same is assured to meet by the Himachal Pradesh State
Electricity Board (HPSEB) as the project is under Govt. of HP. However, based on
the BATNEEC techniques of advanced power generation sources, solar power
supply system is suggested in case of green energy production. As the power supply
from HPSEB is ensured without any interruption and also as the standby DG set is
also provided in case of emergencies, solar panels are proposed only as optional
energy source presently, keeping in view of the huge capital expenditure expected
due to solar power supply.
In case of Poanta market yard, the most suitable place for installation of solar panels
is the Grain Shed, while all other sheds are not suitable for installation of solar
panels due to inclined slope roof top. The Grain shed has a roof top surface area of
around 1700 sq mts. As per the details provided by M/s. Futuron, (A solar energy
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manufacture company) around 10kw energy could be generated through installation
of solar power panels in 100 sq m area. As only 35 to 60% of roof top area can be
utilized for installation of solar panels, around 1030 sq mts of roof top could be
allotted for solar panel installation (obtained by considering 60% utilization of roof top
area). Accordingly a solar power supply of around 103 KW could be generated from
the same. This would cost approximately Rs. 50 lakhs as each KW solar power
requires around Rs. 0.5 lakhs which includes the entire support infrastructure.
Though complete power supply may not be met through solar power as alternative
source, around 50% of the total power required i.e., around 100KW could be
supplemented through alternative green energy source by considering installation of
solar panels.
As there is provision of subsidy on installation of Solar Roof Top plan in Himachal
Pradesh this would further bring down the cost. It should be noted that the capacities
and costs for solar power installation may vary with respect to the supplier.

M/s. Ramky Enviro Services Private Limited
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Wholesale Market Yard, Paonta Sahib, Sirmour, HP

Annexures
Annexure 1: Site photographs taken by the project team during the site visit.

M/s. Ramky Enviro Services Private Limited
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Annexure 2

Equipment Details
1. Stack equipment/air filters/air scrubbers: The stack emission is provided for air
emission discharges generating from DG set and boiler operations. The particulate
matter due to ash content in fuel burning is settles in bag or air filters and whereas
scrubbers are provided to absorb and remove the gaseous pollutants like SO2 , to the
required standard levels. The setup comprises of a series of steps attached to the
stacks to control air pollutants. The specifications are readily available with suppliers
based on the sizes of DG sets and boiler capacities.
2. Odor control: The odor control mechanism comprises of an exhaust blower fitted at a
strategic location of the buildings in which the project activities are undertaken and all
the air contaminated with odor released from the damaged fruits/vegetables will be
passed through exhaust blowers. This contaminated odor air is passed through the
eco-scrubber unit which will reuse odorous substances and cleaned air is discharged
into the atmosphere. The setup consists of exhaust blowers and the eco-sorb biofilters to be installed adjacent to the project activity buildings.
3. Rain water collection tank: The rain water collected from all the project buildings
surfaces were routed through a confined, dedicated drain to the collection tank for
recharging the ground water. This will be a purely civil structure with conventional
construction materials.
4. Packed STP: Packaged STP offers a pre-engineered and pre-fabricated method of
treating domestic waste water with an aerobic process. The packaged STPs are most
useful and economical for low flow rates and space constraints. Pre-engineered
modular components such as diffused air blowers, flow equalisation tanks, clarifiers
and disinfection units are to be sized specifically for the end use application. These
package plants can be fabricated based on the flow rate, pollution load and to meet
the regulatory discharge standards. The packaged STP plants utilises the biological
intended aeration principal of operation with sufficient oxygen levels and agitation to
allow for bio oxidation of the effluents to suitable levels for discharge. The advantages
of packaged plants are
- Pre-engineered, pre-fabricated structured results in lower cost
- Unit is easily transported to the customers’ project site.
- Designs allows for quick turnaround time for delivery and installation
Treatment system is simple to operate and requires low man power

Effected extended action principal
User friendly low and easy maintenance
Regulatory compliant
Custom designed applications specific system
Long service life
5. Organic Waste Converter: In addition to the composting through aerobic or
anaerobic process, an effective organic waste management towards the Centralized
Waste Management is offered through organic waste converters. The Organic Waste
Converter (OWC) works on the principle of microbial decomposition of solid waste.
Typical treatment cycle in the system is initiated trough waste material load, where
end is a valorized material posing beneficial characteristic that the input material did
not. The conversion process holds various sequential phases. During the process,
initially fed waste is first ground and pulverized to an unrecognizable mixture by a
combination of fixed and actuated hardened steel blades. The mixture is then heated
through the injection of steam and also by the heat generated by frictional forces of
the grinding phase. The exact temperature required for pasteurizing, and in the
subsequent phase to sterilize the waste, is maintained. In order to eliminate the
required amount of microorganisms, a complete saturation of waste matter with
superheated steam is required for a minimum amount of time. Various models are
available and are designed to meet the physiological requirements of the bacterial
growth. The cycle ends in a cooling phase, during which product continues to be
dehydrated. Upon reaching temperature at which product is safe to handle, near
ambient temperature, the cycle automatically shuts down. The end product is expelled
into a tray that can then be hauled off for storage. The entire process and statistics are
recorded and stored in computer memory for record keeping.
-

6. Personal Protective Equipment details:

Bump hats

Safety Eye glasses

Goggles

Earmuffs

Chemical and liquid resistant gloves

Boots

Clothing

Self-contained Breathing Apparatus

Now, a compact, factory assembled
Sewage Treatment Plant... ready to work

Model - ET - 10
Treatment Capacity 10,000 Litres per day

E N Z OT E C H
Sewage Treatment Plants

We know that 75% of the world’s fresh water resources are contaminated. The remaining is fast disappearing. How well we
live, will depend on, how well we conserve water. One of the most reliable ways to do that is by recycling water.
Now, we at Enzotech present you a reliable method to recycle water through our superior, pre-fabricated, packaged
wastewater treatment plants. These plants have the capacity to treat and cleanse wastewater and make it suitable for
Landscaping and Toilet Flushing.
The new Model, ET-10 has a treatment capacity of 10,000 litres per day. The plant is fully assembled in the factory and
shipped ready for use. This plant uses a hybrid of Aerobic and Anaerobic Process. It uses only two chemicals, namely,
Caustic Soda for pH correction and Sodium Hypochlorite for Disinfection. It also uses eco friendly bacteria to treat the
Sewage. The treated water is passed through a Pre-Filter, Sand Filter and Carbon Filter to give you clean water, fit for reuse or safe discharge. The treated water meets the stringent Pollution Control Board norms

UNIQUE FEATURES
Low power
consumption

Very little
operation
noise

No civil
work
required

Minimum
sludge
generation

No stench

Compact

Low

Quick

design

maintenance

installation

Raw Water Source

Sewage Water, Bath Water, Kitchen / Canteen Wash Water and Laundry Water

Quality of Raw Effluent

COD < 2000

SS < 800

BOD < 800

pH - 4 to 9

Treated Water standard
achieved by the process

COD < 200

SS < 30

BOD < 20

pH - 7.5 to 8

Enzotech Model

ET – 10

Treatment Capacity (m3/day)

10

Average Flow Rate (m3/hr)

0.42

Floor Area required for Plant Installation

4mx2m

Volume of Raw Water Collection Sump suggested

5 m3

Volume of Treated Water Collection Sump suggested

5 m3

Power Consumption

1.75 hp

For more details, please contact:

E N Z OT E C H

Enzotech Solutions Pvt. Ltd.
An ISO 9001:2000 Certified Company
Chaand Towers, G4-Ground Floor, 128, L.B. Road, Thiruvanmiyur, Chennai-600 041. India.
Tel : 2442 0466, 2442 0468 Fax : 2442 0465 E-mail : sales@enzotech.co.in Website : www.enzotech.co.in

smart composter
About The Group
Smart Enviro Systems is a part of Shrikrishna Group, a well diversified engineering group from Pune. Shrikrishna
Group is an OEM with an established infrastructure on the area of 40,000 sq.ft. in Pune. The Group has a varied
product portfolio with established Dealer and Service network pan India. It is a set-up with skilled engineers and
technicians, own R&D Center, modern machinery and futuristic management. The company believes in constantly
evolving with new products and novel systems.
Smart Enviro Systems is a result of such endeavors; wherein we supply the complete tailor made system including the
SMART Composter and Curing System to effectively treat the organic biodegradable waste to convert into rich
compost.
We also manufacture Waste Shredders, De-watering Press, Briquetting Machines, Road Sweepers &
Garbage Compactors.

Our Strength
The only manufacturer of Rescue Equipments in India
Winners of two National awards- National Quality Award & Vikas Ratan Award
Winner of Hari Malini Joshi Award by MCCIA

Smart Composter
The composting machines consist of shredder & mixer
for simultaneously mixing & shredding of waste for
uniform size. The machine also mixes the composting
culture & dry material such as dry leaves, saw dust etc.
with the shredded waste for absorption of excess
moisture.
·
All the machine wetted parts are in SS 304.
·
Geared motors are with energy efficient in line Helical
Gearbox.
·
Control panel with Automatic Microelectronic
components with preset batch time.
·
Machine with built in safety for stopping machine in
case of lid open.
·
Easy control panel access from rear side of machine.

Machine Matrix
Model

Batch size
in Kgs

Process
chamber
volume liters

Mixer
geared
motor HP

No. of
shredders

Shredder
motor
HP

Machine size
L x W x Ht
in Mtrs.

SMART 15

15

45

2

1

1

0.8 X 0.8 X 1.2

SMART 25

25

70

2

1

1

1.0 x 0.8 x 1.2

SMART 50

50

140

5

1

2

1.1 x 1.0 x 1.5

SMART 100

100

340

7.5

2

2

1.7 x 1.0 x 1.5

SMART 500

Continuous

500

7.5

4

1

2.4 x 1.0 x 1.5

smart curing system
Smart Curing DrumCuring drum is 1.35 mtr dia, in HDPE, mounted on skid made out of MS
fabricated structural channel frame. Drum is driven by geared motor through
drive rollers, rotating at one rotation per three hours. . The assembly is
complete with inlet lid & outlet chute . The contents of the drum are aerated
with blower and odor control system. The curing drum is provided with mistfoggers inside the drum for moisture control.
MODEL

CD-250

CD 500

CD 750

CD 1000

Input Capacity Raw
Compost

250 Kgs/Day

500 Kgs/Day

750 Kgs/Day

1000 Kgs/Day

Overall Dimensions
L X W in Mtrs.

2.0 X 3.5

2.0 X 7.2

2.0 x 10.5

2.0 x 13.5

Drive Motor HP

2

3

7.5

10

0.5

0.5

1.0

1.0

Ventilation Fan HP

Curing BaysCuring bays are made of shelves in MS & are coated with Epoxy paint. They are
made with 4 levels, suitable for accommodating 10 plastic crates in one row with
Irrigation system for moistening the compost during curing.

Models:
1- CB 100: Curing bay consisting of plastic crates with a ‘shed-net’ suitable for 25 Kgs.
with capacity of 40 nos. in one bay of total capacity of 100 Kgs/day.
2- CB 200: Curing bay consisting of plastic crates with a ‘shed net’ suitable for 25 Kgs.
with capacity of 80 nos. in one bay of total capacity of 200 Kgs/day.
Sr. No.

Model

Capacity

Floor space Mtrs.

1

CB 100

100 Kgs/Day

0.75 x 4.0

2

CB 200

200 Kgs/Day

1.50 X 4.0

Dealer:

Corporate Office: 10, Kothrud Indus. Estate, Kothrud, Pune- 411 038 (M.S.) India.
Tel : 91-020-2543 3054, 2543 4328 Fax : 2546 9440
Email:mkt@smartenvirosystems.co.in | www.smartenvirosystems.com
Bangalore Office: M +91 98451 95168 Tel No: 080-2286 3132

Technical Data Sheet

Ecosorb® 505G/606G
Page 1

Ecosorb® 505G and 606G are broad spectrum odor neutralizers that are diluted with water. The Ecosorb®
family of odor control products have been used in industry for many years controlling odors while not
covering them with masking fragrances. Industries emitting volatile fats and those processing liquid
fatty waste and fatty greases presented a challenge to the standard broad spectrum Ecosorb 505 and 606
products. In response to the market needs these standard products have been modified to address broad
spectrum needs while additionally targeting long chain fatty acids, volatile fat emissions, and the like.
The new Ecosorb 505G and 606G are extremely effective at eliminating the odors that accompany
industries such as grease and residuals. Given their effective strength, dilution with water ranges from
roughly 1 part in 25 of water to 1 part in 400 of water and even higher. These products are a blend of
plant extracts, food grade surfactants, and purified water. They can be diluted with water and/or less
polar solvents such as 2-propanol without expected reactions. When diluted with water, they form a
stable but weak emulsion. Whether used neat or if diluted with water, the products are safe to handle and
can be disposed of down the drain.
FEATURES
•
•
•
•
•

ADVANTAGES

True odor neutralizer
Biodegradable and non-toxic
Environmentally friendly
No measurable flash point
Scientifically proven

•
•
•
•
•

Absorbs, reacts, and removes odors without masking
Usually no permits required
Safe for employees and neighbors
Safe for all environments
It performs as advertised

PHYSICAL PROPERTIES
pH: 			
~ 6.0 (see note below)
Specific Gravity:
			505G ~0.99
			606G ~0.97
Boiling point: 		
Appearance: 		
Odor: 			

~208° F
milky white
slight citrus and floral

pH note: Ecosorb® 606 is made with purified water therefore having little ionic activity. Common pH
instruments that measure ionic activity can give false low readings in the pH 4 range.
HMIS CLASSIFICATION
Health: 0
Flammability: 0

*Ecosorb® is a trademark of OMI Industries.

Reactivity: 0		

Protective Equipment: B
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Ecosorb® 505G/606G
Page 2

ALL INGREDIENTS CAN BE FOUND LISTED ON THE FOLLOWING CHEMICAL
SUBSTANCE INVENTORIES:
United States:		
Canadian:		

TSCA
DSL

European:		
Australian:		

EINECS
AICS

HANDLING AND PACKAGING
Ecosorb® 505G and 606G are shipped in HDPE containers. It is recommended that the products be
stored, even if diluted, in HDPE, polypropylene, or stainless steel containers. Storage containers should
be kept tightly sealed, long term exposure to ambient air can affect the product and it will attract
airborne particulates. During storage it should not be subjected to temperatures below 35°F or above
85°F. Allowing the product to freeze is especially damaging and will disrupt the emulsion. Extended
exposure to higher temperatures may cause separation, but the emulsion can be restored through
agitation or mixing. The product does not burn.

DISPOSAL AND CLEANUP
Wash with water or soap and water. The product is not hazardous to humans, animals or the
environment and can be disposed of by flushing to the drain.

Containers
Ecosorb 505G and 606G are available in the following sizes:
5 Gallon Pails
55 Gallon Drums
275 Gallon Containers

Ecosorb® Remarkably effective. Surprisingly simple.
One Corporate Drive, Suite 100
Long Grove, IL 60047, USA
Phone: 800.662.6367 Fax: 847.304.0989
www.omi-industries.com
*Ecosorb® is a trademark of OMI Industries.
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Street Light
• One of the most versatile solar application.
• Stand alone operation with automatic turn on/off.
• Autonomy for 2-3 days even in cloudy conditions.

Intelligent Solutions
for Greener Tomorrow

• Zero maintenance.
• LED luminary with high lumens and wide viewing angle.

20

Light Wattage

40

60

80

100

120

11

Backup Days

1

2

3

1

2

3

1

2

3

1

2

3

1

2

3

1

2

2

1

Panel Size (Watts)

60

100

150

125

180

150

200

150

200

250

200

200

150

250

200

180

200

180

75

Panel No's

1

1

1

1

1

2

1

2

2

1

2

3

2

2

4

2

2

3

1

Battery AH

30

60

75

60

100

120

100

120

200

120

180

240

150

200

300

180

240

160

75

Our Esteemed Clients
Channel Partner of

SERVOMAX INDIA PRIVATE LIMITED
MNRE Certified System Integrator

Futuron Marketing Limited
#5-12-232/8, Mangapuram Colony ,
Housing Board , Moula Ali,
Hyderabad - 500 040.
Ph : +91 40 27520701
M : +91 9177266233
marketing@futuronmarketing.com
www.futuronmarketing.com

Authorised Dealer / Distributor

Y

PATIBILIT

SOLAR COM

3600 Solar Solutions

The best time to invest in solar energy is NOW !

General Requirements for MW Solar Plant

Mega Watt Solar = Mega income

• Land per MW: 4.5 - 5 acres (Approx.)-for mono/poly crystalline
technology based PV modules

Over the past decade solar PV sector has emerged as the next potential game changer in global energy trends
holding a promising future. Over the past centurythe indiscriminate use of fossil fuels and its impact on
environment has taken its toll on planet earth leading to problems such as global warming, environmental
degradation, pollution etc. Technologists and policy makers around the world are increasingly looking towards
sustainable Renewable Energy Sources (RES) to fulfill the urgent energy needs of humanity and mitigate
environmental concerns.

• Investment per MW: 6.5 – 7 Crores (excluding land cost)

Thanks to recent advancements in the crystalline Photo-Voltaic (PV) technology , production cost of solar
energy is now almost comparable to that of coal based generation and in some cases even more competitive
than fossil fuel based generation schemes.

• Yearly generation: 1.6-1.8 million units (KWHr)
• Generation from 1st to 10th year = 90% above
• Generation from 10th to 25th year = 80% above (guaranteed)
• Return On Investment for 1 MW project: Within 5-6 years at
present power rates (not considering future rate hike, additional
state incentives and income from REC trading)
• Operational life of the plant :

25 years

Environmental Impact

Solar MW Plants – Who can invest ?

• Carbon-di-oxide mitigated = 37,412.5 metric tonnes.

Industries requiring captive power plant for in-house consumption and to fulfill RPO targets

• 1 MW of solar PV installation is equivalent to planting 59,860
teak trees over entire lifetime of the plant.
*(As per IISc data)

Land owners seeking great returns
Investors for Consistent hassle-free Income

Indian solar energy scenario

Realty developers looking for innovative energy solutions

Present installed capacity: 4000 MW (upto June 2015)

Green energy advocates and environment enthusiasts

MNRE Target for 2022 under JNNSM : 1,00,000 MW

Your Reliable Solar Partner
Futuron Marketing Limited – Channel partner of Servomax India Limited (MNRE Certified
Systems Integrator)
Futuron Marketing Limited is a preferred channel partner of all leading electrical equipment manufacturers
and EPC service providers, leading the industry since 2005. We have expertise in offering consultancy, technical
guidance and services for all electrical requirements of customers.
We provide expert guidance for setup and operation of Mega-Watt Solar power plants offering custom made
turnkey solutions to best suit the client’s needs and requirements.

Central Government Policy

State Governments' Policy

State

Istalled Capacity
(MW)

State

Rajastan

889

Gujarat

974

Rajasthan

210

Madhya Pradesh

185

Madhya Pradesh

298

Maharashtra

121

Andhra Pradesh

95

Maharashtra

185

Tamilnadu

98

India Total

1354

India Total

2056

India Total

601

Istalled Capacity
(MW)

RECScheme
State

Istalled Capacity
(MW)

Services offered:
Total installed solar power capacity in India as on 11th June 2015: 4,011 MW
• Complete project implementation from Designt Commissioning
*Data from MNRE website

• Undertake site survey for feasibility of solar plant setup

Achievements:

• Provide Detailed Project Reports(DPRs) on all techno-commercial
aspects of solar plant installation, operation and maintenance.

Construction

Executed rooftop projects on-grid/off-grid with a cummulative capacity of 500 kW
Projects under execution:

• Liasioning and licensing work for PPA with DISCOMS

Procurement

No

• Arrangement of third party PPAs
• Clearnace and permits for setup of MW solar plant from
concerned government agencies

Engineering

• Arrangement of financial assistance for projects

Feasibility

Design

Project
Report

Funding

Successfully commissioned 3 MW Solar PV power plant in Talamadla village, Medak Dist.

Engineering &
Construction

Installation &
Commissioning

Operation &
Maintenance

Client

Plant
Capacity

Location

Status

1

Alekhya Power Pvt. Ltd.

1 MW

Kalavakurti, Mahbubnagar

Site work in progress

2

Jwala Solar Power Pvt. Ltd.

3 MW

Nampally Mandal, Nalgonda Dist.

Site work in progress

3

Sudarsana Solar Power Plant Pvt Ltd.

5 MW

Rajapeta, Nalgonda Dist.

Finalized

4

Bhadrakali Power Solutions Pvt. Ltd.

15 MW

Warangal Dist.

Design stage

5

Bharani Enterprises Private Limited -

15 MW

Karimnagar Dist.

Design Stage

Panels

Home UPS
Features of HOME UPS
TY
MPATIBILI

• Advanced DSP based design.

SOLAR CO

• True Sine Wave output to protect gadgets.
• Four stage battery charging for excellent back up
and better battery life.

Hybrid Charging

Solid State

• Auto reset for over load.
• 100% solid state design .
• LED / LCD with Audible Alarms.

MNRE Channel Partner
Save Current Bills

Avoid Pollution

Save Power

Save Nation

Save Earth

Additional Features
• Electronic overload
protection
• Hybrid design compatible with Solar
Panel
• High efficiency Solar charging ( >98%)
• Intelligent control for Solar charging
with Solar priority
• Inbuilt Cooling Fan

Technical Specifications
Capacities

400, 600, 800VA

1000, 1500 VA

Battery System

1 Batt.system

2 Batt.system

Solar Panel

12 V

24 V

Input AC Voltage

120 - 300 V

Output Votage

*All modules have 25 years performance Warranty

a) Inverter Mode

220±5V

b) Main Mode

Same as Input

Waveform

True Sine Wave

Frequency

50 HZ ± 0.2 HZ

Efficiency on Battery Mode

> 90%

Over load Protection

> 120%

Short circuit Protection

> 300%

Charger

4 Stage (CV ,CC,Trickle,Boost)

Charger Current

Adjustable 8-10 A

Solar Hybrid Power Pack Off-Grid Inverter-with inbuilt MPPT
(1 KVA – 100 KVA)

Water Heater

Description: SOLAR HYBRID POWER PACK (SHPP) INVERTER is the result of state of the art technological research. The
most advanced design, manufacturing and testing standards makes this SHPP INVERTER an ideal for your valuable
computers , lighting and all type of loads.

Flange

Copper Fin

Copper Fin

SHPP Inverter : systems are designed to protect the equipment from power fluctuations, transients, voltage drops,
frequency variations, blackouts etc. The above anomalous lead to the malfunctioning of essential equipment like
computer, medical equipments, processor controlled machines/equipments, CNC machines, telecom equipments and
other precious products. SHPP series INVERTER is engineered with quality and reliable electronic components for total
dependence and function under all adverse conditions.
The OFF GRID SOLAR INVERTER system has SOLAR MPPT CONVERTER , BY-DIRECTIONAL MAINS CONVERTER , ON –LINE
INVERTER and BATTERIES(external)

Aluminum
Profile

Copper Fin Tube

Glass
Rockwool
Insulation

Features

Quality

• Long life up to 20 years

GRID

• Low Maintenance, High
Efficiency

MAINS
INPUT

• Investment return in 4 years
• Electrical back up for non
sunny days
SOLAR MPPT

BY DIRECTIONAL INVERTER

• No Pollution, ECO friendly
• Assure genuine spares

SOLAR
PANEL

Copper Header Tube

• SS 304/316 grade 0.5 to 0.8mm Thickness
inner tank (Domestic)
• SS 304/316 grade 1.2 to 2.5mm Thickness
inner tank (Industrial)

Warranty

Capacity

• One year on site Service

Domestic

• Five years performance
warranty on product against
any manufacturing defects

100, 150, 200, 250, 300,
500 Litres

• PUF Insulation

Industrial
500 to 10000 Litres

• Heat withstand 48 hours
• ISO standard
• Outer cladding SS & Powder Coated

OUTPUT
LOAD

+

Water Pumps

BATTERY
BANK

Solar water pumping application for
3 phase motors With VFD

Salient features
• DSP controlled MPPT SOLAR converter.

• Automatic /Manual bypass facility. Galvanic isolation.

• Power MOSFET & power IGBT switching devices for
inverter.

• Automatic surge and spike protection

• High frequency SINE MPWM inverter provides state of
the art Technology to
give pure Sine Wave
output with less than 3%THD.

• Higher efficiency
• Output short circuit protections.
• Modular design and smallest footprint
• RS-232, SNMP interface(optional)

• Upgradable at site models are available (to be
specified in order)

• Battery Over Charge / Deep Discharge Protection.

• Cold start facility.

• High overall efficiency.

• Generator compatibility.

Motor-pump rating

PV capacityPanel Config.

Panel Config.

VFD rating

1.

1 hp

1 KWp

50 Wp x 20 nos.

1 hp, 0.75 kW

6-8 hours

• Compact and Modular Design.

2.

2 hp

2 KWp

100Wp x 20 nos.

2 hp, 1.5 kW

6-8 hours

• Attractive LCD display to read the status. SOLAR
POWER

• Easy handling: the SHPP INVERTER stands on castor
wheels, therefore easy to install and operate.

3.

3 hp

3 KWp

150 Wp x 20 nos.

3 hp, 2.3 kW

6-8 hours

• Performs in a wide range of input.

• Reliable indigenous design

4.

5 hp

5.2 KWp

260 Wp x 20 nos. 5 hp, 3.73 KW

6-8 hours

• High input power factor.

• Silent operation

5.

7.5 hp

8 KWp

200 Wp x 40 nos. 7.5 hp, 5.6 kW

6-8 hours

• Advanced battery charging.

S. No.

* Higher ratings upto 20 hp and above are also available

Avg daily operation

Bag filter & Baghouse dust collectors.

Product Description:
Bagfilter or Baghouse dust collector are a giant centralized industrial dust control
equipment used for collection and filtration of harmful, nuisance dusts in various
industries like cement plants, Fertilizer Industries, Woodworking & Glass
manufacturing industries and other Manufacturing Industries. In general Bag house
Dust collection system will have one or large number of hoods capturing dusts at
different sources, Ducting connecting all hoods and transports the dust laden gas /
air to centralized Bagfilter where the dusted air is made to pass through large array
of filter bags. The dusts get deposited over bags and only clean air passes on other
side. Blower creates the required suction pressure at hood (capturing), Ducts
(Transportation) and across dustcollectors (Filtration) and a positive pressure in
chimney to exhaust the cleaned air at a allowable altitude.
Mechanical shaker type Bagfilter, Reverse air & Pulse jet Bag filters are three
types of commonly used Industrial baghouse collectors. All works on the same
principle as above and the only difference between them is the method used for
cleaning of filter bags. All of the above three, Pulse jet Bagfilter is the most
commonly used Bagfilters because of its continuous duty and effective filter cleaning
advantages. We are the leading manufacturer and supplier of Apzem branded Pulse
jet Bagfilter / Baghouse dust collectors. To read more about our pulsejet bagfilter
click here.
The other less common type is mechanical shaker type collectors. Here either

mechanical arrangement with a lever (in case of small Bagfilter) is provided or
motorized arrangement is provided that when actuated shakes all Filter bags to
remove dust cake build over or inside the bags. Here the system has to be stopped
intermittently for cleaning, and applications permitting intermittent stops for bag
cleaning and for small to medium dust collection application we recommend Apzem
shaker type collectors. For continuous duty and Large dust collection applications we
highly recommend Apzem Pulse jet collector type because of it superior
performance.

Application:






Bulk materials handling,
conveying, screening, sieving, mixing, bin -silo venting
Building materials manufacturing,
Chemical, plastics and pharmaceutical powders
Processes with light or medium dust loading etc..

Technical Specifications & Additional Information:


Specifications



Accessories



Certification



Installation Photos



Product Videos



Downloads



Warranty



FAQ's?
Air Flow: upto 30,000 CFM
Filtration : upto 5 microns
MOC: Mild Steel / SS 304 /SS316
Finish: Powder coated / Matt finish
Power option : 3 Phase.
Customization : Yes , customization available suiting your needs.
Industrial dusts are of different materials and have different physical and chemical
properties. Some are abrasive in nature, some are highly combustible and explosive
in nature, some are corrosive, and some are sticky and have high moisture content.
Temperature, dust loading, grain size & Particle distribution also varies. One
dustcollector will not fit for all. Any misconceptions or assumptions of process
parameters or dusts will lead to complete failure of the entire dust collection system.
Apzem had a strong team of experienced engineers and experts in designing
industrial dust collection system. Our engineers will understand your process
parameters, nature of dusts and considers all other parameters in designing a high
efficient and economical bagfilters / Baghouse dustcollector system tailor made to
your exact needs. All Apzem branded products are build with quality and efficiency
complying to national & international quality and emission standards. We also
manufactures hoods, ducts, scrubber, fume extractors etc..providing complete
solution for all your air pollution control problems.
For enquiries or to know more feel free to contact us @ 9789066648 / 044-26580258
or email to sales@apzem.com
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General abstract Paonta Sahib market yard - Sirmour district
Unit

Nos.

Quantity

Unit rate

Amount

Recurring cost per
annum

cum

4

8.00

747.13

23908

2391

cum

1

2.16

1032.17

2229

223

rmt
KLD
sqm
nos.

1
1
1
30

305
10
40
30

1197.81

365332
1000000
116492
810000

36533
100000
11649
81000

nos.
nos.

15
3

15
3

3000
45000
3000
9000
Sub-Total 2371962
General abstract Paonta Sahib market yard - Sirmour district - SMP
Temporary sheds for accomidation
sqm
1
25
10081
252025
of 30 migrant workers

9000
240796

S. No

Description

1

Rain water harvesting structures
Recharge pit- 1 (8m3)
(2
x 2 x 2m)
Recharge pit- 2 (2m3)
(1.2
x 1.2 x 1.5m)
RCC storm water drain
STP (Pre- fabricated plant)
DG set sound proof room
Solar lighting
Emergency Handling systems
Fire extinguishers
Sand buckets

a
d
2
3
4
5
6
7

1
2
3
4

Sanitation facilities for workers
(Toilet block)
Septic tank/soak pit
Dispensary/Health center at site
premises for workers

2912.30
27000

25203

sqm

1

18

10108

181944

18194

cum

1

13.23

7118.90

94180

10000

sqm

1

10.8

10603.92

114522

11452

Sub-Total

642671

64849

Recharge pit (1.2 x 1.2 x 1.5m)
S. No.
Description
Unit
Nos.
Length
1 Earth work
Earth work in excavation by mechanical means (Hydraulic
excavator)/ manual means in foundation trenches or drains
(not exceeding 1.5m in width or 10 sqm on plan), including
dressing of sides and ramming of bottoms, lift upto 1.5m,
including getting out the excavated soil and disposal of
surplus excavated soil as directed within a lead of 50m. In all
kinds of soil.
cum
1
1.2
2

Breadth

Depth

Quantity

Rate

Amount

1.2

1.5

2.16

166.4

359

1.2

0.15

1.08
1.08

103.77

112

0.72
0.72

800

576

1.2

985

1182

Sand fill
5

1.2

cum
3

Gravel fill
Gravel 3 mm to 6 mm

5

1.2

1.2

0.1

cum
4

Perforated pipe
Chlorinated Polyvinyl - chloride (CPVC) pipe 100 mm inner
dia

rmt

1

1.2

Total cost
Cost per cum

Recharge pit (2 x 2 x 2m)
S. No.
Description
Unit
Nos.
1 Earth work
Earth work in excavation by mechanical means (Hydraulic
excavator)/ manual means in foundation trenches or drains
(not exceeding 1.5m in width or 10 sqm on plan), including
dressing of sides and ramming of bottoms, lift upto 1.5m,
including getting out the excavated soil and disposal of
surplus excavated soil as directed within a lead of 50m. In all
kinds of soil.
cum
1
2

Length

Breadth

Depth

Quantity

Rate

Amount

2.0

2

2

8.00

166.4

1331

2.0

2

0.15

4.20
4.20

103.77

436

2.8
2.8

800

2240

2

985

1970

Sand fill
7
cum

3

Gravel fill
Gravel 3 mm to 6 mm

7

2

cum
4

2229
1032.17

Perforated pipe
Chlorinated Polyvinyl - chloride (CPVC) pipe 100 mm inner
dia

rmt

1

2

2

0.1

Total cost
Cost per cum

5977
747.13

Waste water transfer line from source to STP ( 200 dia pipe x 160rmt)
Description
Unit
Nos.
Length Breadth Depth

S. No.
1 Earth work
Earth work in excavation by mechanical means
(Hydraulic excavator)/ manual means in
foundation trenches or drains (not exceeding
1.5m in width or 10 sqm on plan), including
dressing of sides and ramming of bottoms, lift
upto 1.5m, including getting out the excavated
soil and disposal of surplus excavated soil as
directed within a lead of 50m. In all kinds of
soil.

cum
2

4

Rate

Amount

1

160.0

0.8

0.8

102.40

166.4

17039

1

160.0

0.5

0.2

16.00
16.00

103.77

1660

1.6

461.19

738

Sand bed
cum

3

Quantity

Sewerage pipes
Carriage of S.W. pipes 200 mm dia
100 m

1

each

7

160.0

Manhole cover
Circular shape 450 mm dia precast R.C.C.
manhole cover with frame - L.D. - 25
7
600
Total cost
Cost per rmt

4200
23638
147.73

RCC box drain (0.5 x 0.3m) - Paonta Sahib Market Yard
S. No.
Description
Unit
Nos.
Length Breadth
1 Earth work
Earth work in excavation by mechanical means (Hydraulic
excavator)/ manual means in foundation trenches or drains
(not exceeding 1.5m in width or 10 sqm on plan), including
dressing of sides and ramming of bottoms, lift upto 1.5m,
including getting out the excavated soil and disposal of
surplus excavated soil as directed within a lead of 50m. In all
kinds of soil.
cum
1
305
0.8
2

Depth

Quantity

Rate

Amount

0.5

122.00

166.4

20300.8

0.075

13.73
13.73

5927.55

81356

cum

13.725
11.4375
25.1625

5772.65

145254

kg

629.06

56.6

35605

PCC- M10
Providing and laying in position reay mixed plain cement
concrete, using fly ash and cement content as per approved
design mix and manufactured in fully automatic batching
plant and transported to site of work in transit mixer for all
leads, having continuous agitated mixer, manufactured as
per mix design of specified grade of plain cement concrete,
including pumping of RMC from transit mixer to site of laying
and curing, excluding the cost of centering, shuttering and
finishing including cost of curing,admixtures in
recommended
proportions
as
per
IS:9103
to
accelerate/retard setting of concrete, improve workability
without imparing strength and durability as per direction of
the Engineer-in-charge, sand and aggregate derived from
natural sources. All works upto plinth level M-10 grade plain
cement concrete (cement content considered @ 220kg/cum)
1

305

0.6

cum
3

4

5

RCC M15
Providing and laying in position specified grade of reinforced
cement concrete, excluding the cost of centering, shuttering,
finishing and reinforcement - all work upto plinth level 1:2:4
(1 cement: 2 coarse sand: 4 graded stone aggregate 20mm
nominal size)
Side walls
Bottom slab

2
1

305
305

0.075
0.5

0.3
0.075

Reinforcement steel 25kg/cum
Steel reinforcement for RCC work including straightening,
cutting, bending, placing in position and binding all complete
upto plinth level. Thermo-Mechanically Treated bars of
grade Fe-500D or more

Centering & shuttering
Centering and shuttering including strutting, propping etc
and removal of formwork for foundations, footings, bases for
columns
Side walls
Bottom slab

2
1
sqm

305
305

0.375
0.65

228.75
198.25
427.00
193.95
Total cost
Cost per rmt

82817
365332
1197.81

DG set sound proof room (8 x 5m) - Paonta Sahib MY
S. No.
Description
Unit Nos. Length Breadth Depth Quantity
1 Earth work
Earth work in excavation by mechanical means
(Hydraulic excavator)/ manual means in
foundation trenches or drains (not exceeding 1.5m
in width or 10 sqm on plan), including dressing of
sides and ramming of bottoms, lift upto 1.5m,
including getting out the excavated soil and
disposal of surplus excavated soil as directed
within a lead of 50m. In all kinds of soil.

2

3

4

Amount

cum

1

8.50

5.5

0.3

14.03

166.4

2334

cum

1

8.30

5.3

0.075

3.30

5927.55

19556

cum

1

8.30

5.3

43.99

1041.95

45835

2
2

8
5

48
30
78.00

35

2730

48
30
78.00

150

11700

PCC- M10
Providing and laying in position reay mixed plain
cement concrete, using fly ash and cement
content as per approved design mix and
manufactured in fully automatic batching plant
and transported to site of work in transit mixer for
all leads, having continuous agitated mixer,
manufactured as per mix design of specified grade
of plain cement concrete, including pumping of
RMC from transit mixer to site of laying and
curing, excluding the cost of centering, shuttering
and finishing including cost of curing,admixtures in
recommended proportions as per IS:9103 to
accelerate/retard setting of concrete, improve
workability without imparing strength and
durability as per direction of the Engineer-incharge, sand and aggregate derived from natural
sources. All works upto plinth level M-10 grade
plain cement concrete (cement content
considered @ 220kg/cum)

GI sheeting
GI metal ceiling lay in plain Tegular edge global
white color tiles of size 595x595 mm, and 0.5mm
thick with 8mm drop; made of GI sheet having
galvanizing of 100 gms/sqm (both sides inclusive)
and electro statically polyster powder coated of
thickness 60 microns (minimum) including factory
painted bending

Cement fibre walls
100 thick cement fibre wall (Rates have been
taken as per market value)
3
3

sqm
5

Rate

Acoustic sound boards
Four sides of DG set room (Rates have been taken
as per market value)
2
2
sqm

8
5

3
3

6

Redoxide painting
Both ways of cement fibre board two coats (Rates
have been taken as per market value)
4
4

8
5

sqm
7

96
60
156.00

40

6240

263.6
316.32
579.92

45

26096

MS channels
Rates have been taken as per market value
264
316
kg

8

3
3

Thermocol ceiling
75mm thick thermocol ceiling (Rates have been
taken as per market value)
sqm

8

5

40
50
Total cost
Cost per sqm

2000
116492
2912.30

Temporary Shed for Migrant workers (5 m x 5m) - Paonta Sahib - MY - SMP
S. No.
Description
Unit
Nos.
Length Breadth Depth Quantity
1 Earth work
Earth work in excavation by mechanical means
(Hydraulic excavator)/ manual means in
foundation trenches or drains (not exceeding
1.5m in width or 10 sqm on plan), including
dressing of sides and ramming of bottoms, lift Cum
1
20
1.5
2.0
60
upto 1.5m, including getting out the excavated
soil and disposal of surplus excavated soil as
directed within a lead of 50m. In all kinds of
soil
2

3

PCC- M10
Providing and laying in position reay mixed
plain cement concrete, using fly ash and
cement content as per approved design mix
and manufactured in fully automatic batching
plant and transported to site of work in transit
mixer for all leads, having continuous agitated
mixer, manufactured as per mix design of
specified grade of plain cement concrete,
including pumping of RMC from transit mixer
to site of laying and curing, excluding the cost
of centering, shuttering and finishing including
cost of curing,admixtures in recommended
proportions
as
per
IS:9103
to
accelerate/retard setting of concrete, improve
workability without imparing strength and
durability as per direction of the Engineer-incharge, sand and aggregate derived from
natural sources. All works upto plinth level M10 grade plain cement concrete (cement
content considered @ 220kg/cum)

Below Footing
RCC M15
Providing and laying in position specified grade
of reinforced cement concrete, excluding the
cost of centering, shuttering, finishing and
reinforcement - all work upto plinth level 1:2:4
(1 cement: 2 coarse sand: 4 graded stone
aggregate 20mm nominal size)

5

Reinforcement steel 40kg/cum
Mild steel bars
Trusses (span 9m, spacing 3m, approx. weight
12 kg/sqm)

166.4

9984

8

1.4

1.4

0.1

1.568

5927.55

9294

8
8

1.2
0.3

1.2
0.3

0.2
3

2.304
2.16

5772.65
5772.65

13300
12469

0.86

40000

34400

3.136
38.4
7.68
11.5

193.95
193.95
193.95
3500

608
7448
1490
40250

Cum

Tonne
Tonne

Centering & shuttering
Centering and shuttering including strutting,
propping etc and removal of formwork for
foundations, footings, bases for columns
PCC below footing
Column
Column footing

6

Amount

Cum

Footings
Columns
4

Rate

Brick work

Sqm
Sqm
Sqm
cum

1

22.4
9.6
38.4
20

1.4

0.23

0.1
4
0.2
2.5

7
8
9
10
11
12

Flooring
CGI sheeting
Electrical items
Laminated doors (2.1 x 1.2)
Laminated Windows (1.2 x 1.2m)
Plastering

cum
sqm
LS
Unit
unit
Sqm

1
10
2
8
2

5
1.2

20

5
3

0.15

3

3.75
36

5772.65
1042

120

4500
3500
149.4
Total
Cost /sqm

21647
37512
8700
9000
28000
17928
252030
10081

Toilets (4m x 4.5m) - Paonta Sahib MY
S. No.
Description
Unit Nos. Length Breadth
1 Earth work
Earth work in excavation by mechanical means (Hydraulic
excavator)/ manual means in foundation trenches or drains (not
exceeding 1.5m in width or 10 sqm on plan), including dressing
of sides and ramming of bottoms, lift upto 1.5m, including
getting out the excavated soil and disposal of surplus excavated
soil as directed within a lead of 50m. In all kinds of soil.
cum
2

Depth

Quantity

Rate

Amount

1

17.00

0.7

0.8

9.52

166.4

1584

1
1

17.00
4

0.65
4.5

0.1
0.1

1.11
1.80
2.91

5927.55

17220

PCC- M10
Providing and laying in position reay mixed plain cement
concrete, using fly ash and cement content as per approved
design mix and manufactured in fully automatic batching plant
and transported to site of work in transit mixer for all leads,
having continuous agitated mixer, manufactured as per mix
design of specified grade of plain cement concrete, including
pumping of RMC from transit mixer to site of laying and curing,
excluding the cost of centering, shuttering and finishing
including cost of curing,admixtures in recommended proportions
as per IS:9103 to accelerate/retard setting of concrete, improve
workability without imparing strength and durability as per
direction of the Engineer-in-charge, sand and aggregate derived
from natural sources. All works upto plinth level M-10 grade
plain cement concrete (cement content considered @
220kg/cum)
Below RR masonry
Below flooring
cum

3

RR masonry
Random rubble masonry with hard stone in foundation and
plinth including leveling up with cement concrete 1:6:12 (1
cement: 6 coarse sand: 12 graded stone aggregate 20mm
nominal size) upto plinth level with cement mortar 1:6 (1
cement: 6 coarse sand)
cum

4

Brick work
Brick work with common burnt clay machine moulded
perforated bricks of class designation 12.5 conforming to IS:2222
in superstructure above plinth level up to floor five level in
cement mortar 1:6 (1 cement: 6 coarse sand) with FPS (nonWalls
Parapet wall

1

17.00

0.45

0.6

4.59

3965.85

18203

2
2
1

4
4.5
19.4

0.115
0.115
0.115

3
3
0.3

2.76
3.11
0.67
6.53

5640.2

36855

23.46

1041.95

24444

cum
5

6

GI sheeting
GI metal ceiling lay in plain Tegular edge global white color tiles
of size 595x595 mm, and 0.5mm thick with 8mm drop; made of
GI sheet having galvanizing of 100 gms/sqm (both sides
sqm
inclusive) and electro statically polyster powder coated of
thickness 60 microns (minimum) including factory painted
bending

1

4.6

5.1

1
2
2
2
2

4.00
4.30
4.80
4.00
4.50

4.50

1
1

18.20
17.28

Plastering
12 mm thick cement plaster of mix 1:6 (1 cement: 6 fine sand)
Ceiling
Outer walls
Inner walls

3
3
3
3

18
25.80
28.80
24.00
27.00

0.3
0.3

5.46
5.18

Parapet wall
Outer wall
Inner wall

1

Top width

18.20

0.115

2.09
136.34

sqm
7

Painting
Painting with synthetic enamel paint of approved brand and
manufacture to give an even shade. Two or more coats on new
works
Ceiling
Outer walls
Inner walls

1
2
2
2
2

4.00
4.30
4.80
4.00
4.50

1
1
1

18.20
17.28
18.20

4.50
3
3
3
3

160.35

21862

5.46
5.18
2.09
136.34

78.4

10689

0.4
2.925
1.7
11.05
16.08

193.95

3118

18.00

912.75

16430

18
25.80
28.80
24.00
27.00

Parapet wall
Outer wall
Inner wall
Top width

0.3
0.3
0.115

sqm
8

Centering & shuttering
Centering and shuttering including strutting, propping etc and
removal of formwork for foundations, footings, bases for
columns
PCC below footing

1
1
1
1

PCC below RR masonry

4.00
4.50
17
17

0.1
0.65
0.1
0.65

sqm
9

Flooring tiles
Precast Terazzo tiles 22mm thick with graded marble chips of
size upto 12mm, laid in floors and landings, jointed with neat
cement slurry mixed with pigment to match the shade of the
tiles, including rubbing and polishing complete, on 20mm thick
bed of cement mortar 1:4 (1 cement: 4 coarse sand). Medium
share pigment using 50% white cement and 50% ordinary
cement
sqm

10

Sanitary items

LS

11

Electrical items

LS

1

4.00

4.50

15000

Total cost
Cost per sqm

15000
16540
181944
10107.99

Health Center (3.6 m x 3 m) - Paonta Sahib - MY - SMP
S. No.
Description
Unit Nos. Length Breadth
1 Earth work
Earth work in excavation by mechanical means (Hydraulic
excavator)/ manual means in foundation trenches or
drains (not exceeding 1.5m in width or 10 sqm on plan),
including dressing of sides and ramming of bottoms, lift
upto 1.5m, including getting out the excavated soil and
disposal of surplus excavated soil as directed within a
lead of 50m. In all kinds of soil.
cum
2

Depth Quantity

1

13.20

0.7

0.8

7.39

166.4

1230

1
1

13.20
4

0.65
4.5

0.1
0.1

0.86
1.80
2.66

5927.55

15755

cum
RR masonry
Random rubble masonry with hard stone in foundation
and plinth including leveling up with cement concrete
1:6:12 (1 cement: 6 coarse sand: 12 graded stone
aggregate 20mm nominal size) upto plinth level with
cement mortar 1:6 (1 cement: 6 coarse sand)
cum
4

Brick work
Brick work with common burnt clay machine moulded
perforated bricks of class designation 12.5 conforming to
IS:2222 in superstructure above plinth level up to floor
five level in cement mortar 1:6 (1 cement: 6 coarse sand)
with FPS (non modular) bricks
Walls
Parapet wall

1

13.20

0.45

0.6

3.56

3965.85

14134

2
2
1

3.6
3
15.6

0.115
0.115
0.115

3
3
0.1

2.48
2.07
0.18
4.73

5640.2

26697

15.12

1041.95

15754

21.60
18.00
16.62
20.22

160.35
160.35
160.35
160.35

3464
2886
2665
3242

cum
5

6

GI sheeting
GI metal ceiling lay in plain Tegular edge global white
color tiles of size 595x595 mm, and 0.5mm thick with
8mm drop; made of GI sheet having galvanizing of 100
gms/sqm (both sides inclusive) and electro statically
polyster powder coated of thickness 60 microns
(minimum) including factory painted bending

Plastering
12 mm thick cement plaster of mix 1:6 (1 cement: 6 fine
sand)
Outer walls
Inner walls

7

Amount

PCC- M10
Providing and laying in position reay mixed plain cement
concrete, using fly ash and cement content as per
approved design mix and manufactured in fully
automatic batching plant and transported to site of work
in transit mixer for all leads, having continuous agitated
mixer, manufactured as per mix design of specified grade
of plain cement concrete, including pumping of RMC
from transit mixer to site of laying and curing, excluding
the cost of centering, shuttering and finishing including
cost of curing,admixtures in recommended proportions
as per IS:9103 to accelerate/retard setting of concrete,
improve workability without imparing strength and
durability as per direction of the Engineer-in-charge,
sand and aggregate derived from natural sources. All
works upto plinth level M-10 grade plain cement
concrete (cement content considered @ 220kg/cum)
Below RR masonry
Below flooring

3

Rate

Painting

sqm

1

3.6

2
2
2
2

3.60
3.00
2.77
3.37

4.2

3
3
3
3

Painting with synthetic enamel paint of approved brand
and manufacture to give an even shade. Two or more
coats on new works
Outer walls
Inner walls
8

Centering & shuttering
Centering and shuttering including strutting, propping etc
and removal of formwork for foundations, footings,
bases for columns
PCC below footing

3
3
3
3

21.60
18.00
16.62
20.22

78.4
78.4
78.4
78.4

1693
1411
1303
1585

1
1
1
1

3.00
3.60
13.2
13.2

0.1
0.65
0.1

0.3
2.34
1.32
8.58
12.54

193.95

2432

10.80

912.75

9858

0.65

Flooring tiles
Precast Terazzo tiles 22mm thick with graded marble
chips of size upto 12mm, laid in floors and landings,
jointed with neat cement slurry mixed with pigment to
match the shade of the tiles, including rubbing and
polishing complete, on 20mm thick bed of cement
mortar 1:4 (1 cement: 4 coarse sand). Medium share
pigment using 50% white cement and 50% ordinary
cement
sqm

10

3.60
3.00
2.77
3.37

sqm

PCC below RR masonry

9

2
2
2
2

Electrical items

1

3.00

3.60

LS
Total cost
Cost per sqm

10411
114522
10604

Septic tank & soak pit - Paonta Sahib MY
S. No.
Description
Unit Nos. Length Breadth
1 Earth work
Earth work in excavation by mechanical means
(Hydraulic excavator)/ manual means in
foundation trenches or drains (not exceeding
1.5m in width or 10 sqm on plan), including
dressing of sides and ramming of bottoms, lift
upto 1.5m, including getting out the excavated
soil and disposal of surplus excavated soil as
directed within a lead of 50m. In all kinds of soil.
1
1

4.00
2.50

4
2.5

Depth

Quantity

Rate

Amount

1.5
1.5

24.00
9.38
33.38

166.4

5554

5927.55

6086

cum
2

PCC- M10
Providing and laying in position reay mixed plain
cement concrete, using fly ash and cement
content as per approved design mix and
manufactured in fully automatic batching plant
and transported to site of work in transit mixer
for all leads, having continuous agitated mixer,
manufactured as per mix design of specified
grade of plain cement concrete, including
pumping of RMC from transit mixer to site of
laying and curing, excluding the cost of centering,
shuttering and finishing including cost of
curing,admixtures in recommended proportions
as per IS:9103 to accelerate/retard setting of
concrete, improve workability without imparing
strength and durability as per direction of the
Engineer-in-charge, sand and aggregate derived
from natural sources. All works upto plinth level
M-10 grade plain cement concrete (cement
content considered @ 220kg/cum)

cum
3

1

3.70

3.70

0.075

1.03

1
1
1

3.25
2.25

3.25
2.25
0.09

0.1
0.1
0.1

1.06
0.51
0.01

0.16

0.1

cum

0.06
1.51

5772.65

8706

kg

74.94

56.6

4242

RCC- M15
Providing and laying in position specified grade of
reinforced cement concrete, excluding the cost of
centering, shuttering, finishing and reinforcement all work upto plinth level. 1:2:4 (1 cement:
2coarse sand: 4graded stone aggregate 20mm
nominal size)
Top slab
Bottom slab
Deductions
4

Manholes

4

5

Reinforcement steel 50kg/cum
Steel reinforcement for RCC work including
straightening, cutting, bending, placing in position
and binding all complete upto plinth level.
Thermo-Mechanically Treated bars of grade Fe500D or more

Brick work

Brick work with common burnt clay machine
moulded perforated bricks of class designation
12.5 conforming to IS:2222 in superstructure
above plinth level up to floor five level in cement
mortar 1:6 (1 cement: 6 coarse sand) with FPS
(non modular) bricks
Walls

4
4
4
2
1

Baffle walls
Chamber

3.5
3.5
2.25
2.750
0.400

0.375
0.25
0.25
0.125
0.400

1.2
0.3
0.7
1.2
0.4

cum
6

Plastering
12 mm thick cement plaster of mix 1:6 (1 cement:
6 fine sand)
Slabs

1
1
4
1
1
4
1
4
4
4
4
4
2

Bottom slab
Outer walls
Inner walls
Baffle walls

3.25
2.75
3.25
2.25
1.75
2.25

3.25
2.75
0.10
2.25
1.75
0.10
0.09

3.25
2.25
2.75
1.75
2.75
2.75

0.3
0.3
1.5
0.2
1.2
0.125

sqm
7

Centering & shuttering
Centering and shuttering including strutting,
propping etc and removal of formwork for
foundations, footings, bases for columns
PCC
RCC
Slabs

4
4
4
4

3.70
3.70
3.25
2.25

0.08
0.15
0.1
0.1

sqm
8

6.30
1.05
1.58
0.83
0.06
9.81

5640.2

55353

10.56
7.56
1.30
5.06
3.06
0.90
0.09
3.90
2.70
16.50
1.40
13.20
0.69
66.93

160.35

10732

1.11
2.22
1.3
0.9
5.53

193.95

1073

Stone pitching
Stone pitching for 15cm x 22.5cm
cum

1

1.75

1.75

1.25

3.83
636
Total cost
Cost per cum

2435
94180
7118.70

Rate Analysis- Paonta Sahib Market Yard - Sirmaur district
S. No
Description
Units
Rate
1 Excavation
Earth work in excavation by mechanical means (Hydraulic excavator)/
manual means in foundation trenches or drains (not exceeding 1.5m
in width or 10 sqm on plan), including dressing of sides and ramming
of bottoms, lift upto 1.5m, including getting out the excavated soil
and disposal of surplus excavated soil as directed within a lead of
50m.
cum
166.4
All kinds of soil
2

4

RCC M15
Providing and laying in position specified grade of reinforced cement
concrete, excluding the cost of centering, shuttering, finishing and
reinforcement - all work upto plinth level
1:2:4 (1 cement: 2coarse sand: 4graded stone aggregate 20mm
nominal size)

cum

5927.55

cum

5772.65

Reinforcement steel
Steel reinforcement for RCC work including straightening, cutting,
bending, placing in position and binding all complete upto plinth
level.
Thermo-Mechanically Treated bars of grade Fe-500D or more

6

Painting
Painting with synthetic enamel paint of approved brand and
manufacture to give an even shade
Two or more coats on new works

sqm

56.6

78.4

Half brick masonry
Half brick masonry with common burnt clay FPS (non modular) bricks
of class designation 7.5 in foundations and plinth in cement mortar
1:4 (1cement: 4 coarse sand)

6.12.2
593.5
6.3.1

Brick masonry
Brick work with common burnt clay machine moulded perforated
bricks of class designation 12.5 conforming to IS:2222 in
superstructure above plinth level up to floor five level in cement
mortar 1:6 (1 cement: 6 coarse sand) with FPS (non modular) bricks
cum

8

5.1.3

Vol 2 13.61.1

sqm
7

4.19.1

5.22.6
kg

5

Item 2.8

PCC M10
Providing and laying in position reay mixed plain cement concrete,
using fly ash and cement content as per approved design mix and
manufactured in fully automatic batching plant and transported to
site of work in transit mixer for all leads, having continuous agitated
mixer, manufactured as per mix design of specified grade of plain
cement concrete, including pumping of RMC from transit mixer to
site of laying and curing, excluding the cost of centering, shuttering
and finishing including cost of curing,admixtures in recommended
proportions as per IS:9103 to accelerate/retard setting of concrete,
improve workability without imparing strength and durability as per
direction of the Engineer-in-charge, sand and aggregate derived from
natural sources.
All works upto plinth level M-10 grade plain cement concrete
(cement content considered @ 220kg/cum)

3

Remarks

5640.2

RR masonry

7.1.1

Random rubble masonry with hard stone in foundation and plinth
including leveling up with cement concrete 1:6:12 (1 cement: 6
coarse sand: 12 graded stone aggregate 20mm nominal size) upto
plinth level with cement mortar 1:6 (1 cement: 6 coarse sand)

9

Plastering
12 mm thick cement plaster of mix 1:6 (1 cement: 6 fine sand)

7.1.1

cum

3965.85

sqm

160.35

Vol 2 13.1.1

10 Centering & shuttering
Centering and shuttering including strutting, propping etc and
removal of formwork for foundations, footings, bases for columns

4.3.1

sqm
11 Flooring tiles
Precast Terazzo tiles 22mm thick with graded marble chips of size
upto 12mm, laid in floors and landings, jointed with neat cement
slurry mixed with pigment to match the shade of the tiles, including
rubbing and polishing complete, on 20mm thick bed of cement
mortar 1:4 (1 cement: 4 coarse sand)
Medium share pigment using 50% white cement and 50% ordinary
cement

193.95

11.16.2

sqm

912.75

12 GI sheet
GI metal ceiling lay in plain Tegular edge global white color tiles of
size 595x595 mm, and 0.5mm thick with 8mm drop; made of GI
sheet having galvanizing of 100 gms/sqm (both sides inclusive) and
electro statically polyster powder coated of thickness 60 microns
(minimum) including factory painted bending

12.52.1

sqm
13 False ceiling
Providing and fixing 15mm thick densified tegular edged eco friendly
light weight calcium silicate false ceiling tiles of approved texture of
size 595x595 mm in true horizontal level, suspended on inter locking
metal grid of hot dipped galvanized steel sections ( galvanising @
120 grams per sqm including both side) consisting of main 'T' runner
sutably spaced at joints to get required length and of size 24x38mm
made from 0.33mm thick (minimum) sheet, spaced 1200mm centre
to centre and cross 'T' of size 24x28mm made out of 0.33mm
(minimum) sheet, 1200mm long spaced between main 'T' at 600mm
centre to centre to form a grid of 1200x600mm and secondary cross
'T' of length 600mm and size 24x28mm made out of 0.33mm
(minimum) sheet to be inter locked at middle of the 1200x600mm
panel to form a grid of 600x600mm, resting on periphery
walls/partitions on a perimeter wall angle pre-coated steel of size
24x24x3000mm made of 0.40mm thick (minimum) sheet with the
help of rawl plugs at 450mm centre to centre with 25mm long dry
wall screws @ 230mm interval and laying 15mm thick densified
edges calcium silicate ceiling tiles of approved texture in the grid
including, cutting/making opening for services like diffusers, grills,
light fittings, fixtures, smoke detectors etc., wherever required. Main
'T' runners to be suspended from ceiling using GI slotted cleats of
size 25x35x1.6mm fixed to ceiling with 12.5mm dia and 50mm long
dash fasteners, 4mm GI adjustable rods with galvanized steel level
chips of size 85x30x0.8mm, spaced at 1200 mm centre to centre
along main 'T', bottom exposed with 24mm of all T sections shall be
pre-painted with polyster baked paint, for all heights, as per

1041.95
12.53

sqm

1497.9

14 Stone pitching
Stone pitching for 15cm x 22.5cm

1158
cum

636

15 Soak pit
Making soak pit 2.5m diameter 3m deep with 45x45 cm dry brick
honey comb shaft with bricks and SW drain pipe 100mm diameter,
1.8m long complete as per standard design with common burnt clay
FPS (non modular) bricks of class designation 7.5

Vol 2 19.32.1

each

20681.6

16 Gravel
Gravel 3 mm to 6 mm

cum

800

Vol 1 item 7756

17 Sand

cum

103.77

Vol 1 item 2261

rmt

985

Vol 2 item 8644

sqm
sqm
kg
sqm
cum

90
150
45
50
480

18 PVC pipe
Chlorinated Polyvinyl - chloride (CPVC) pipe 100 mm inner dia
Market rates
1 75-100 mm thick cement wall pannel
2 Acoustic sound board
3 MS channel 40 mm
4 Thermocol
5 Stone pitching

