FOREWORD
The controlled atmosphere (CA) storage unit at operated under HPMC at Jarol
Tikkar in Shimla district is presently has a capacity of 640 Tons and where only 6%
of the present apple production which stands at 6,75,199 tons. It is proposed to
upgrade the existing facility into a multi-storeyed structure to increase the existing
capacity 640 MT to 2000 tons to meet the requirement of increased production of
apples and become centres of excellence for post-harvest management of handling
fruits. An existing building structure consist of Grading and Packing including offices
and a building for the 8 x 80 MT = 640 MT CA storage including (not temperature
controlled) ante room. For the proposed expansion two specific room sizes of
volumes ±80 MT and ± 140 MT are proposed. This model knows as hybrid model
caters to requirement of small & marginal farmers as well as traders. The storage
room sizes are based on the expected filling time within 5-6 days for growers and
traders. The walls and ceiling of the CA chambers will be built up with Polyurethane
(PUR) panels. The new refrigeration system will be designed to meet environment
norms for CFC emissions. Current refrigerants like R22, used at Jarol Tikkar for the
existing cooling equipment have to be phased out by 2030. The new cooling
equipment, as described in technical specification, will use a natural coolant
(Ammonia).The facility also has environmental infrastructure in terms of solid waste
collection and disposal, effluent conveyance system at disposal and sewage
treatment plant to cater to the domestic effluents. The investment for up-gradation of
the facility is Rs.9.52 Crores.
This Environmental & Social Impact Assessment (ESIA) report presents the baseline
data covering one season monitoring for air, noise, water, soil, land, ecology and
socio economic components of environment with a view to identify predict, and
evaluate the potential impacts due to the proposed expansion of the CA storage unit.
An environmental and social management plan has also been delineated.
The co-operation and assistance rendered by officials of HPHDP and HPMC,
Shimla and project site officials at Jarol Tikkar into the preparation of this ESIA report
is greatly acknowledged.

Dr. B. Chakradhar
(Project Coordinator)
Ramky Enviro Services Private Limited (RESPL)
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ESIA Report

Controlled Atmosphere Storage Unit (CA), Jarol Tikkar

Executive Summary
1. Introduction
Himachal Pradesh, known as “fruit bowl of the nation” has become a major
contributor to Gross Domestic Product (GDP) of the nation in terms of fruit
production as it generates significant on-farm and off-farm employment leading to
income generation and poverty reduction.
The state is far behind with respect to both the productivity and post-harvest
technology when compared to other fruit producing states of India and other
developing nations. The farmers of Himachal Pradesh are experiencing loss of
horticulture produce due to shortcomings in post-harvest operations. Lack of postharvest infrastructure facilities like processing equipment, cold chain facilities,
storage and transportation incurred high loss of produce in the supply chain of fruits
and vegetables. Considering the importance of horticulture in the state and the
interlinked development of socio-economic conditions of the people, the project is
very important as it would restore the environment and society.
The purpose of the overall project of Himachal Pradesh Horticulture Development
project (HPHDP), is to support small farmers and agro entrepreneurs in Himachal
Pradesh, to increase the productivity, quality and market access of selected
horticulture commodities through identifying the major environmental and social
impacts falling under the high risk category in the early stages of planning during the
process of project intervention.
2. Policy, Legal and Administrative frame work
As part of ESIA report, all relevant environment & social acts, notifications and
polices of Government of Himachal Pradesh (GOHP), Government of India (GOI)
and World Bank (WB) where analysed.
Based on the location, nature of activities at CA storage facility site (construction and
operations) and likely impacts on surrounding environment all applicable policy‟s,
legislations, statutory clearances and administrative frame works to be complied with
were identified as detailed below
The ESIA study and report was prepared in accordance with all applicable policies,
legal and administrative frame works identified.
3. Project Description
The controlled atmosphere (CA) storage unit at operated under HPMC at Jarol
Tikkar in Shimla district is presently has a capacity of 640 Tons and where only 6%
of the present apple production which stands at 6,75,199 tons. It is proposed to
upgrade the existing facility into a multi-storeyed structure to increase the existing
capacity 640 MT to 2000 tons to meet the requirement of increased production of
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apples and become centres of excellence for post-harvest management of handling
fruits. An existing building structure consist of Grading and Packing including offices
and a building for the 8 x 80 MT = 640 MT CA storage. For the proposed expansion
two specific room sizes of volumes ±80 MT and ± 140 MT are proposed. This model
knows as hybrid model caters to requirement of small & marginal farmers as well as
traders. The storage room sizes are based on the expected filling time within 5-6
days for growers and traders. The walls and ceiling of the CA chambers will be built
up with Polyurethane (PUR) panels. The new refrigeration system will be designed to
meet environment norms for CFC emissions. Current refrigerants like R22, used at
Jarol Tikkar for the existing cooling equipment has to be phased out by 2030. The
new cooling equipment, as described in technical specification, will use a natural
coolant (Ammonia).
The total land area of the site is 2.3 acres and is well connected to NH 5 at a
distance of 3.5 km (W). The water required 103 KLD for Domestic, greenbelt, and
water required for floor washing of CA chamber is 12 KL once in a year, Fog nozzle
50KL once in 15 days. Water for the facility will be obtained through Irrigation Public
Health department. Wastewater generated from the facility will be treated in the
proposed 8 KLD Sewage Treatment Plant and 4.5 Effluent Treatment Plant. The
treated water after conforming to regulatory standards shall be reused. The total
power requirement (CA Stores, Grading and Packing & Hydro cooling) 600 kVA will
be sourced from Himachal Pradesh State Electricity Board. DG sets of capacity
1x160 KVA, 1x40 KVA, 1x250 KVA, 1x20 KVA will be used in case of power failures.
The rejected fruits, peels, rejected cuttings; inner core/seed and separated solids
from pulper, crusher from unit will be collected and sold for reuse as cattle feed.
Alternatively, these solid wastes can be composted (vermicomposting / organic
waste converter) and used as manure to farms. The recyclables will be disposed to
local vendors and compostable waste will be converted to compost and used as
manure to farms, whereas the non-compostable solid waste will be disposed into
local municipal bins. The investment for up-gradation of the facility is Rs.9.52 Crores.
4. Methodology of Environmental & Social impact assessment study
Purpose of the study is to introduce ESIA requirements & regulations into
development activities to enhance project by helping prevent, minimize, mitigate or
compensate for any adverse environmental and social impacts. ESIA is designed to
be a flexible process to be integral part of project preparation by allowing
environmental issues to be addressed in timely and cost-effective way The step-wise
activities are briefly explained below.
 Identification and defining the project/activity: This step defines the
project with enough specificity to accurately determine the zone of possible
impacts and to include activities that are closely connected with the proposal
so that the entire scope of environmental impacts is evaluated.
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 Screening: Determines whether a particular project requires preparation of
an ESIA.
 Scoping: A process of determining major issues to be addressed in an ESIA.
 Identification of impacts: The process of determining the actual and
potential environmental impacts due to the proposed/existing developmental
activity.
 ESIA documentation: A final impact assessment report that addresses all
the issues along with mitigation measures.
 ESMP: A plan along with estimated costs to ensure that the environmental
quality of the area does not deteriorate due to the operation of the facility
under study.
 Decision/environmental approval from PCUs/PIUs: Provided all regulatory
requirements are met, a project development will/may proceed following the
decision of PCUs/PIUs.
 Project implementation & monitoring: Monitoring ensures that required
mitigation measures are being implemented.
5. Environment Base Line Information
Meteorology
Meteorological data has been assessed in the month of August 2018, in the study
area of 2 Km radial distance from the project site. Wind speed, wind direction,
temperature and relative humidity were recorded on hourly basis during the study
period.
The maximum and the minimum temperatures recorded are 25.9 ºC and 16.2 ºC
respectively. The maximum and minimum relative humidity recorded at monitoring
station during the study period was 88% and 54%. During study period the winds
were predominantly recorded from West closely followed by North East (NE). Calm
conditions prevailed for 0.6% of the total time and the average wind speed for the
season is 1.61 m/sec.
Ambient Air Quality
AAQ was monitored at five locations to find out concentration levels of particulate
matter (PM10& PM2.5), SO2 and NOx. The 24 hourly average AAQ values recorded in
the study area is presented below;
 98th percentile of Particulate Matter <10µm recorded within the study area
were in the range of 32.3 to 35.4 µg/m3
 98th percentile of Particulate Matter <2.5µm recorded within the study area
were in the range of 18.4 to 21.7 µg/m3
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 98th percentile of SO2 recorded within the study area was in the range of 5.4
to 7.7 µg/m3
 98th percentile of NOx recorded within the study area was in the range of 13.8
to 15.2 µg/m3
The results were compared with the national ambient air quality standards (NAAQS)
and found that the PM2.5 and PM 10, SO 2 and NOx values for all the samples in the
study area were within the limits prescribed for residential and rural areas.
Water Quality
Four Water samples were collected from taps and surface water used by nearby
villagers for their daily use and some important physical and chemical parameters
were considered for depicting baseline status of the study area. The water samples
were analyzed and the analytical results were compared with Ground water IS:
10500-2012 drinking water standards.
The water samples results of collected from Kanela and Tinnu are within the
acceptable limits as per the drinking water standards IS 10500:2012, whereas at Site
water sample is falling above acceptable limits and below permissible limits with
respect to the total hardness.
The surface water results of collected sample from Thanijubbar Lake is falling under
Class A except for BOD as per IS 2296-1992 Inland surface water standards
Soil Quality
Three soil samples were collected during field visit to identify the existing soil quality.
The physico-chemical parameter values of the samples were compared with
standards of Indian Council of Agriculture Research (ICAR), New Delhi. The analysis
of values recorded in the study area is presented below
 pH values varying from 6.3 to 8.2 indicates the samples are falling in normal
to saline class.
 Total organic carbon percentage is varying 2.47 to 2.91% indicating that all
the samples are falling in high range.
 Available potassium, nitrogen and phosphorus values varying between 159 to
231 kg/ha, 322 to 594 kg/ha & 17 to 33 kg/ha respectively. This indicates
that all samples are falling in medium and high range.
 The Organochlorine and Organophosphorus pesticides were observed in the
soil sample collected from Tinu village.
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Land use and land cover (LULC)
Based on the analysis of the LULC data it is noted that around 48% of the study area
is covered by forest land which include deciduous forest and scrub forest, whereas
agricultural land area is near about 40%. Water bodies are covering very less area
with 0.8 % of the study area. According to land use map it is noted that, study area is
mostly dominated by Forest and Agricultural.
Ambient Noise quality
The main sources of noise in study area are due to domestic activities, industrial
activates and vehicular traffic. Noise monitoring was carried out at five locations
covering residential and commercial areas. The day levels of noise have been
monitored during 6 AM to 10 PM and the night levels during 10 PM to 6 AM. The
noise levels recorded in the study area is presented below
 The day equivalents of noise in residential areas varied from 52.7 to 53.6
dB(A) and night equivalents from 41.1 to 42.5 dB(A).
 The day equivalents of noise in commercial areas varied from 54.3 dB(A) and
night equivalents from 42.7 dB(A)
The observed noise levels at residential and commercial areas were compared with
AAQ standards in respect of noise SO 123 (E) date 14th Feb 2000 & its subsequent
amendments and found to be within the specified limits.
Traffic Study
Traffic volume data was collected from 6 AM to 11 PM at Intersection road between
Thanedhar and Nankhari near facility which is a 2 lane 2 way roads. The peak traffic
volume of 726 PCU/hr was recorded during 9 to 10 AM. The V/C ratio of the existing
road is 0.5 falling under LOS category A indicating availability of free carrying
capacity to handle increase in traffic due to upgradation of CA storage activity.
Ecological Environment
Based on the survey, primary and secondary data collected and on the basis of
surroundings and circumstances, the proposed project is urbanised area with
surrounding of scrub protected and reserved forest, There are no wildlife habitats,
wetlands or IBAs in the core and buffer zone within 2Km radius except the forests
like Nun PF - 280m towards South, Morni PF - 1290m (SW) ans Butti Khad water
body at 170m (E) falling in the buffer zone. There is no Rare Endangered Endemic
Threatened (REET) species observed or notified in the study area (2.0 km), flora and
fauna of the study area is very common and fairly widespread in large areas, so it
may be stated that the area under consideration is not ecologically sensitive.
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Socio Economic Study
The prevailing socio-economic aspects of people nearby villages in the core and
buffer zone of the proposed project facility. As per 2011 census the study area
consists of around 5,238 people out of which male population is 2720 and female
population is 2518. The men and women constitute about 51.9% and 48.1% in the
study area respectively and number of females per 1000 males is estimated as low
as 925. The literacy levels in selected villages of study area, reveals that an average
literacy rate of 76.8% as per 2011 census data. However, the male literacy of the
study area is 55%, whereas literacy rate among women, which is an important
indicator for social change, is also estimated as low as 45%. The marginal workers
and non-workers constitute to 7.4% and 46.3% of the total population respectively.
Therefore, non-workers are predominant in that of workers by occupation.
6. Environment and Social impacts of the project
The environmental impacts associated due to proposed project are classified into
construction, operational and post operation phases and the possible impacts are
assessed.
1) Construction period impacts
Construction activity is temporary activity till construction and establishment of new
machinery takes place in the proposed project. To minimize the impacts during
construction period necessary control measures will be adopted, so that the
environmental damage is minimized. The positive and negative impacts due to this
activity are given below.
Negative impacts
 Dust Generation during levelling of earth, movement of vehicles on unpaved
roads, Unloading of raw materials and removal of waste material from site
 Emission of pollutants from vehicular exhaust
 Construction of various civil structures generates site runoff which results in
significant pollution in the receiving water bodies during the rainy season.
 Washing of the construction equipment will also result in water pollution.
 Domestic wastewater from labor and staff present onsite
 Noise pollution due to foundation works, concreting works, piling, steel cutting
and fabrication of structures, etc., and running of pumps, motors, construction
equipment, movement of trucks carrying construction materials etc.,
 Construction & demolition waste consists of sand, gravel, concrete, stone,
bricks, wood, metal, glass, polythene sheets, plastic material, paper, etc.
 Municipal waste generation from construction workers
 Compaction of soils by earth moving equipment, vehicles used for construction
purpose
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 Erosion (wind and water) and modification of surface
 Disturbing natural drainage contours, slopes
 During construction phase, dust and noise pollution will be affecting nearby flora
and fauna of the facility but necessary control measures will be taken up.
Positive Impacts






Improvement of local infrastructure (approach roads, street lights, etc.)
Demand for housing, hotels, etc., will increase the earning of the local persons
Temporary employment to local labour
Improved business to local vendors,
More revenue to governing departments in form of taxes, fees, etc.

2) Operation period Impacts
During operation period the fruits handling capacity of the project will be increased,
so the local farmers will be able to utilize the services of the upgradation of the
industrial unit. The positive and negative impacts due to this activity are given below.
Negative impacts
 Emissions (PM, SO2 and NOx) from stacks attached to DG sets.
 Emissions from vehicles carrying raw materials and finished products.
 Emissions arising from processing and handling of raw materials, finished
products, intermediates products, etc.
 Emission of pollutants from solid waste handling and wastewater treatment
plant area.
 The activities typically generate effluents containing organic loads, cleaning
agents, salt and suspended solids. They may also contain pesticide residues
washed from raw materials.
 Major wastewater is from fruits washing, floor/equipment washings, etc.
 Domestic wastewater from eating areas and sanitary facilities
 Noise generation from conveyors and running of pumps, motors for pumping
and transferring liquids etc.,
 Generation of solid wastes such as are organic materials, including spoiled and
rotten fruits
 Solid waste in the form of inedible materials and rejected products from sorting
and other production process
 Sludge from wastewater treatment facilities
 Not maintaining proper storm water drains, rain water harvesting pits, etc.
 Increase in traffic problems due to increased movement of heavy vehicles
 Increase in accidents due to the speed of the vehicles
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Positive impacts











Additional employment due to proposed modernization
Additional business for local traders
Reduction in pollution due to improved pollution control measures
Development of new project is aimed at providing goods and services to
improve community‟s living standards.
Projects therefore present an opportunity for the community to achieve
economic and social development for the ultimate well-being of a community or
nation.
The proposed activities will be environmental friendly due to adopting of new
technology meeting national standards
During operation phase (such as increase in movement of vehicles) may cause
increase in fuel and noise emissions which will be controlled by planting
greenbelt species and other measures to minimal the effect on surrounding
environment of the project site
Since the facility is going only for upgradation of capacity, so no major impacts
would be anticipated and will not leave any lasting and unmanageable adverse
impacts on the ecosystems, flora and fauna.

3) Post-operation period impacts
During post operation period the impacts can be due to decommissioning of the
industry and making use of the site for any other new activity, the industrial activity
proposed modernization is planned as long term activity with life of the project upto
30 years. The negative and positive impacts envisaged are given below.
Negative impacts
 Dust generation due to de-commissioning of the industry on the neighbouring
areas
 Emissions from vehicles carrying construction and demolition waste for
disposing at designated area
 Increase of traffic on the roads due to movement of trucks
 Generation of scrap material (hazardous waste, electronic and electrical waste,
e-waste, etc.,) which needs to be disposed as per the existing standards at the
time of de-commissioning
 Loss of the employment to workers employed in the industry
 Surface and ground water contamination is nearby areas.
Positive impacts
 Availability of developed land area having all required infrastructure
 Development of new activity suitable for the current period following all modern
manufacturing environmentally friendly process
M/s. Ramky Enviro Services Private Limited

ES 8

ESIA Report

Controlled Atmosphere Storage Unit (CA), Jarol Tikkar

 Less man power more production having edge in the market for marketing the
finished product at cheaper price than the competitor
7. Mitigation measures
a. Air Quality
Construction Phase
Most of the construction dust will be generated from the movement of construction
vehicles on unpaved roads. Unloading and removal of soil material acts as a
potential source for dust nuisance. The control measures proposed to be taken up
are given below
 Water sprinkling on main haul roads in the project area will be done, this activity
will be carried out at least twice a day, as per the need frequency will be
increased like on windy days.
 Temporary thin sheets of sufficient height (3m) will be used to erected dust
dispersion into surrounding site atmosphere or all around the project site as
barrier for dust control.
 Tree plantations around the project boundary will be initiated (where ever
required) at the early stages by plantation of 2 to 3 years old saplings using drip
irrigation or by regular watering so that the area will be moist for most part of
the day.
 All vehicles carrying raw materials will be instructed to be covered with tarpaulin
/ plastic sheet, unloading and loading activity will be stopped during windy
period.
 To reduce the dust movement from civil construction site to the neighbourhood,
the external part of the building will be covered by plastic sheets.
Operation Phase
 DG set are to be provided with adequate stack height as per regulatory
guidelines for proper dispersion of gaseous pollutants
 Internal roads will be concreted / asphalted to reduce dust emissions.
 Vehicles with PUC certification would be allowed for entering into the plant to
avoid pollution of exhaust gases.
 Speed restriction will be followed within the project area and speed breakers
will be provided at entry and exit points with proper sign board.
Odour
 Proper air flow control or negative air pressure within the unit, either through
innovative design interventions, or installing Odour control equipment will be
maintained to abate Odour.
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 Fruit waste dump area will be delineated from the main activity area so as to
eliminate potential public exposure to Odour.
 Odour control equipment as mist air dry fog Odour suppression systems or
atomizers can be installed at Odour generation source.
 Neutralizers such as sodium hypochlorite, potassium permanganate or
commercial preparations as Ecosorb can be applied to control Odour nuisance
b. Noise Quality
Construction Phase
 Noise generating equipment will be used only during day time for brief period
based on its requirement.
 Proper enclosures will be used for reduction in noise levels. Where ever
possible, the noise generating equipment will be kept away from the human
habitation.
 Temporary thin sheets of sufficient height (3m) will be erected around the noise
generating activity spread or all around the project site as barrier for minimizing
the noise travel to surrounding areas.
 All vehicles entering into the project will be informed to maintain speed limits,
and not blow horns unless it is required.
Operation Phase
Acoustic enclosures, noise barriers or shields will be provided for DG set and pumps
etc., and wherever possible they will be mounted on anti-vibration pads to minimize
the noise. Regular maintenance will be carried out as per the schedule prescribed by
the manufacturer for smooth functioning.
c. Water Quality
Construction Phase
 The treated wastewater can be reused for floor washing, vehicle washing,
greenbelt and Dust suppression etc.
 During site development necessary precautions will be taken, so that the runoff
water from the site gets collected to working pit and if any over flow is, will be
diverted to nearby greenbelt / plantation area.
Operational phase
 The raw water received is treated by cascade aeration followed by settling tank,
to meet the water quality standards specified for domestic activities.
 Water used for domestic activities should meet IS 10500:2012 drinking water
standards and inland surface water standards IS 2296-1992.
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 Wastewater generated from the process shall be collected and treated in the
proposed ETP/STP.
 The treated wastewater can be reused for floor washing, vehicle washing,
greenbelt, dust suppression etc.
d. Waste Management
Construction Phase
 Waste produced from the construction activities within the facility area will be
regularly collected in a storage area and protected with proper sheets to
prevent any potential waste scatter
 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, leveling, making
roads/ pavement will also be kept in separate heaps from those which are to be
sold or land filled.
 Construction waste generated will be deposited at collection center made by
local body or handed over to the authorized processing facilities of construction
and demolition waste.
 Construction activities may generate some quantity of muck, which is managed
by mixing it with straw, stone dust or rice husk, to reduce the adverse impacts.
Operation phase
The domestic solid waste will be collected from processing area and brought to one
place, and it will be segregated into recyclable, and non-recyclable. The recyclables
will be disposed to local vendors and compostable (rotten fruit waste) will be
converted to the vermin compost in the dump yard, whereas the non-compostable
solid waste will be disposed into local municipal bins. There will be a minimal waste
from the project site.
8. Environment Mitigation Measures
The Environmental Mitigation Measures is required to ensure sustainable
development of the plant area and the surroundings. It is aims to control pollution at
the source level to the possible extent with the available and affordable technology
followed by the standard treatments before getting discharged.
Air Pollution Control equipments are provided to comply with prescribed emission
norms. Necessary precautions shall be taken to minimize odour and noise.
Wastewater generated shall be treated in Effluent Treatment Plant (ETP). Treated
wastewater shall be reused for greenbelt. Around 33% of the total plot area shall be
developed as greenbelt within the project site.
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9. Conclusion
Due to the proposed upgradation the infrastructure of the post harvesting facility
enhances and the overall environmental aspects related to CA facility improve
significantly. The people who are involved in the project will get benefited in terms of
EHS improvements made within the project activities. The project may likely increase
quality of life of the workers, improved sanitation, transportation and recreation
facilities in work place and will improve to meet the prevailing standards and
economy; the region will get benefitted with the proposed developmental activities of
CA storage facility.
The environmental management plan provided to the CA storage facility unit will
reduce significantly the emission levels and meets the prevailing regulatory
standards of local pollution control boards and other agencies. This would also
increase awareness among project workers regarding terms and conditions of
employment, gender inclusivity, and also generate more employment opportunities
to the indigenous/local people. It may trigger rapid growth of service sector and
increased of household incomes in the project area. The study also highlighted
certain risk mitigation measures to enhance awareness among workers and
contractors through training programs on issues like child labour, safety and worker
participation. There will be increased revenue to the state in the form of taxes &
duties which will find its way to support and development of the region over all.
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Chapter 1

Introduction
1.1 Purpose of the project
Himachal Pradesh, known as “fruit bowl of the nation” has become a major contributor
to Gross Domestic Product (GDP) of the nation in terms of fruit production as it
generates significant on-farm and off-farm employment leading to income generation
and poverty reduction.
The state is far behind with respect to both the productivity and post-harvest
technology when compared to other fruit producing states of india and other
developing nations. The farmers of Himachal Pradesh are experiencing loss of
horticulture produce due to shortcomings in post-harvest operations. Lack of postharvest infrastructure facilities like processing equipment, cold chain facilities, storage
and transportation incurred high loss of produce in the supply chain of fruits and
vegetables. Considering the importance of horticulture in the state and the interlinked
development of socio-economic conditions of the people, the project is very important
as it would restore the environment and society.
The purpose of the overall project of Himachal Pradesh Horticulture Development
project (HPHDP), is to support small farmers and agro entrepreneurs in Himachal
Pradesh, to increase the productivity, quality and market access of selected
horticulture commodities through identifying the major environmental and social
impacts falling under the high risk category in the early stages of planning during the
process of project intervention.
1.2 Project identification
Global funding body, the World Bank acknowledges the need of horticulture and their
farming practices in the present scenario as well the connecting link between postharvest management practice losses, deteriorating environment conditions and
adverse effects on the farmers involved in horticulture farming due to unsustainable
practices. Accordingly, the bank initiated “Himachal Pradesh horticulture development
project” with the main aim to boost horticulture sector in Himachal Pradesh. In view of
this, the Government of Himachal Pradesh (GoHP) has received funding from the
World Bank towards the cost of Himachal Pradesh Horticulture Development Project
(HPHDP). The project implementing entity is Himachal Pradesh Horticulture
Development Society (HPHDS). The overall objective of the project is to “To support
small farmers and agro-entrepreneurs in Himachal Pradesh”.
As a part of the project, HPHDP has engaged M/s Ramky Enviro Services Private
Limited as consultant for conducting Environment & Social Impact Assessment (ESIA)
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studies and Preparation of Environment & Social Management Plans (ESMP) for
moderate to high risk activities.
1.3 Description of components of project
As per the Project Implementation Plan (PIP), there are different types of project
interventions. Project interventions have been categorized on the basis of
environmental impacts as low-moderate and moderate–high impacts. The of “lowmoderate impact project activities” which are not expected to cause any significant
impact does not require Environmental and Social Management Framework (ESMF);
however “moderate to major impact activities” which have activities falling under the
high risk category, require Environmental and Social Impact Assessment (ESIA)
studies and related Environmental and Social Management Plan (ESMP). As most of
the post- harvest infrastructure facilities like pack houses, market yards and agro
processing units have been categorized under “moderate to major impact activities”,
these project interventions require ESIA and ESMP. The details of various
interventions which are falling under moderate to major impact activities in HPHDP are
are given below.





Fruit/Vegetable Grading and Packing Units
Controlled Atmosphere Storage Units
Fruit/Vegetable Processing Units
Fruit/Vegetable Market Yards

 Fruit/Vegetable grading and packing units
Grading of fruits and vegetables after harvesting is an essential step in post-harvest
management. All the operations involved in grading and packing units will affect the
quality of the end product and its further roles value change management. Grading of
fruits and vegetables is done on the basis of physical characteristics like weight, size,
colour, shape, internal quality etc.
 Controlled Atmosphere Storage Units
A Controlled Atmosphere (CA) is an agricultural/ horticulture storage method in which
the concentrations of oxygen, carbon dioxide and nitrogen, as well as the temperature
and humidity of a storage room are regulated so as to increase the storage period of
the product without ruining its quality. Both dry commodities and fresh fruits and
vegetables can be stored in controlled atmospheres stores. CA storage is most
commonly used for apples where the combination of altered atmospheric conditions
and reduced temperature allow prolonged storage with a slow loss of quality. Under
CA conditions the quality and the freshness of fruit and vegetables are retained and
many products can be stored for longer than usual.
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 Fruit/Vegetable Processing Units
Processing of fruits and vegetables is very important to produce products for direct
consumption and as food ingredients. During processing, the main objectives are to
preserve the colour, flavor, texture, and nutrition while prolonging the shelf life of
perishable fruits and vegetables. Fruits are generally processed for juice/ squash/ jam/
pickle etc. The basic processes used in the production of fruits and vegetables include
grading, washing, peeling, blanching, cooling, size reduction, grinding, freezing,
dehydration, canning etc.
 Fruit/Vegetable Market Yards
Fruit/vegetable markets play a crucial role in the vertical coordination of food markets,
equilibrating supply with demand and facilitating price formation.
1.4 Project Need & Objectives
The need of the project is to provide suitable technical expertise for organizing the
harvesting, grading, packing, processing and marketing systems in Himachal Pradesh.
Fruits and Vegetables being perishable need quality packing and sensitivity while
handling. The perishable nature of the commodity makes the role of CA storages very
important, processing units will maintain the supply during year and in particular for
periods when supplies are low and generates income for the producer and seller and
make commodities for far of areas.
A large proportion of fruits produced in developing countries are at risk of loss through
spoilage. To overcome this, producers sell their marketable surplus within a short time
after harvest at give-away prices. However, income could be increased significantly if
produce is stored appropriately or processed, since fruit prices double or even triple
only a few months after harvest.
The main objectives of the given project under HPHDP are







To assist the horticulture department in assessing the potential impacts of
proposed activities and updating existing safeguard instruments with respect
to different World Bank safeguard policies.
To understand the current conditions of the area, and how the project needs
to be implemented considering these conditions.
To enhance horticultural competitiveness by increasing long term productivity
and farm incomes in an environment marked by changing market patterns.
To assess and predict the possible environmental changes that could
occur, once the project is underway.
To identify and evaluate potential environmental impacts and suggesting
alternatives / design mitigation measures.
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The main objective of the Controlled Atmosphere (CA) storage facility is as follows
 Reduce post-harvest losses
 Increase the shelf-life of the fruit
 Increase food security
 Add variety to the diet
 To maintain the quality and texture of the product
 Add value to the fruit and generate increased income
 Create employment opportunities in producing areas
1.5 Project Implementation Strategy
The key agencies involved in implementation of the project are HP Horticulture
department, HP Agricultural Marketing Board, HP Horticultural Produce Marketing
and Processing Corporation Limited (HPMC) and University of Horticulture and
Forestry Nauni (UHF). Project Coordination Unit (PCU) headed by the project
director and Project Implementation Units (PIU) under the heads of the departments
involved in the project have been created for coordination and implementation of the
project. The flow chart of implementation agencies are given below:
Implementing Agencies

(PCU) HP Horticulture Development
Society
PIU

PIU

PIU

Department of Horticulture

HPMC

HPSAMB

DIUs Dy. Directors (Horti)
in 12 Districts
BIU
(At the Block Level )

CSC /
FPOs

Fruit Processing
units

Grading and
Packing Units

CA stores

Principal Market
Yard

WUAs

During the implementation of the project various activities will be conducted by the
concerned Line Departments / PIUs. These activities involve procurement in the
areas viz. works, goods / equipment and consultancy services. All procurements
under the HPHDP to be carried out by PCU, various PIUs and implementing units
would be done as per the World Bank‟s procurement procedure. Procurement of all
goods, works and services under the project shall be carried out in accordance with
the World Bank‟s “Guidelines: Procurement under IBRD Loans and IDA Credits” and
“Guidelines.
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1.6 A brief history of the project
The project will address key gaps in the horticulture sector in Himachal Pradesh with
the aim to transform the sector (and the overall rural economy) to being more
productive, efficient and profitable. By doing so, it will contribute to the key aspects of
the GOI, GoHP and the Bank‟s strategic objectives related to faster and broader
agriculture sector growth and inclusive development. The Project Development
Objective (PDO) is “to support small farmers and agro-entrepreneurs in Himachal
Pradesh, to increase the productivity, quality and market access of selected
horticulture commodities” and the Key Project Indicators (KPI) are:
a. Productivity (in ton/ha)
 of rejuvenated apple orchards
 of new plantations of selected horticulture crops
b. Quality: Percentage of grades A, B and C apples produced
c. Market access: Share of selected horticulture commodities sold through new
marketing channels for apple and tomato
d. Direct project beneficiaries are expected to be 1,50,000 in number, of which,
female beneficiaries will be 33%.
The project will achieve the PDO by
i)

ii)

iii)

Improving producers‟ access to knowledge and climate resilient production
technologies so that producers are able to respond to climate changes and
climate variability and emerging market opportunities;
Promoting investments in agribusiness, fostering backward and forward
linkages in the value chains for horticulture products, facilitating access to
finance for agribusiness entrepreneurs and where appropriate, push for
process, regulatory and/or policy change and
Supporting the development of an improved platform for market-related
information and intelligence, alternative market channels developed
outside of regulated markets, piloting negotiable warehouse receipts for
horticulture commodities and improved services provided by modernizing
the promising traditional wholesale markets.

The controlled atmosphere (CA) storage unit at operated under HPMC at Jarol
Tikkar in Shimla district is presently has a capacity of 640 Tons and where only 6%
of the present apple production which stands at 6,75,199 tons. It is proposed to
upgrade the existing facility with the land area of 2.61 acres into a multi-storeyed
structure to increase the existing capacity 640 MT to 2000 tons to meet the
requirement of increased production of apples and become centres of excellence for
post-harvest management of handling fruits. An existing building structure consist of
Grading and Packing including offices and a building for the 8 x 80 MT = 640 MT CA
storage including (not temperature controlled) ante room. For the proposed
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expansion 200 MT two specific room sizes of volumes ±80 MT and ± 140 MT are
proposed.
1.7 Summary of the general scope of ESIA
Controlled Atmosphere stores produce wastes which vary in nature and composition.
These wastes need special attention and should be disposed of appropriately. At
each stage of operation, the impacts have to be assessed and suitable mitigation
measures are to be proposed. Therefore preparation of intervention specific
ESIA/ESMP is an important tool in view of environment protection and optimal
utilization of resources. Carrying out ESIA and ESMP for the identified project
interventions would:







Generate baseline data for various environmental parameters
Predict significant adverse impacts
Identify feasible alternatives in terms of technology
Propose feasible options to reduce environmental impacts
Propose mitigation measures to reduce, offset, or eliminate major impacts
Gives an idea about cost estimates involved in taking environmental
safeguard measures
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Chapter 2
Policy, Legal and Administrative Framework
2.1

Introduction

The ESIA/ESMP report will be prepared by considering the key applicable
environmental / social acts, notifications and polices of Government of HP,
Government of India and World Bank applicable to this project.
2.2

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 Government of
India and respective State laws and regulations. The important laws and regulations
applicable for the project are given below.
i.
ii.
iii.
iv.
v.
vi.
vii.
viii.
ix.
x.
xi.
xii.
xiii.
xiv.
xv.

The Environmental (Protection) Act, 1986 and its amendments
Environmental Impact Assessment Notification, 2006 and its amendments
The Manufacture, Storage and Import of Hazardous Chemicals Rules 1989,
2000 and its amendments
Bio-Medical Waste Management Rules, 2016 and its subsequent
amendments
Plastic Waste Management Rules, 2016 and its subsequent amendments
The Noise Pollution (Regulation and Control) Rules, 2000 and its
amendments
Solid Waste Management Rules, 2016 and its amendments
The Batteries (Management and Handling) Rules, 2000 and its amendments
Hazardous and Other Wastes (Management and Transboundary Movement)
Rules, 2016 and its amendments
E-Waste (Management) Rules, 2016 and its amendments
Wild life (Protection) Act, 1972 and its amendments
The Forest (Conservation) Act, 1980 and its amendments
Construction and Demolition Waste Management Rules, 2016 and its
amendments
Guidelines/Criteria for evaluation of proposals/requests for ground water
abstraction (with effect from 16.11.2015) and its amendments
Central Motor Vehicle Act /Rules 1989

Some of the above mentioned laws are applicable at the time of pre-construction and
some are applicable at the time of operation of the project. The applicability of the
above regulations / guidelines / laws is given in Table 2.1.
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T able 2.1 Statutory Clearances and Authorizations required during preconstruction
S.
No

1

Regulatory Requirement

Applicability
for proposed
facility

Regulatory
Authority

Remarks

Prior
Environmental Not applicable
Clearance under EIA
Notification, 2006

MoEFCC
SEIAA

Consent
for
Establishment
during
pre-construction
and
Consent
to
Operate
during operation under
Water Act and Air Act

Applicable

State PCB

Application has to be
submitted to PCB in the
prescribed application for
obtaining CFE and CFO

Consent
for
Establishment
during
pre-construction
and
Consent
to
Operate
during operation under
Water Act and Air Act

Applicable

State PCB

Application has to be
submitted to PCB in the
prescribed application for
obtaining CFE and CFO

4

Environmental
Standards,
industry
specific, Ambient air,
wastewater under EPA
act 1980

Applicable
State PCB
Project
has
DG
set,
Wastewater
generation, etc

Follow
the
standards
suggested
by
CPCB/MOEFCC for DG
sets,
Wastewater
discharge, ambient air
quality standards, etc

5

Authorization
under Not applicable
MSIHC rules 2000

State PCB

Hazardous chemicals used
are less than threshold
quantity listed in Part I of
schedule 1 or in column 2
of part II

6

Authorization
under Applicable
State PCB
BMW Rules 2016
Project
generated BM
waste
from
First aid boxes

Application has to be made
in Form II for obtaining one
time authorization

7

Authorization
PWM rules 2016

State PCB

Handover the segregated
plastic waste to urban local
body or gram panchayat or
agencies appointed by
them or registered waste
pickers or recyclers or
agencies

8

Meeting the rules under Applicable
State PCB
Noise Pollution rules
2000
Project
uses
noise
generating
equipment

Measures to be taken to
see that the noise levels in
any area/zone shall not
exceed the ambient air
quality standards in in
respect
of
noise
as
specified in the schedule

2

3

Project
involves
generation of
wastewater

Project
involves
generation of
air pollution

under Applicable
Project
generates
plastic waste
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Regulatory Requirement

Applicability
for proposed
facility

Regulatory
Authority

Remarks

9

Following Solid Waste Applicable
Management
Rules,
2016
Project
generated
municipal
waste
from
canteen, etc

State PCB
and Local
authorities
and village
panchayats

Segregate and store the
waste generated in three
separate streams – biodegradable,
nonbiodegradable,
domestic
hazardous
wastes
in
suitable bins and handover
segregated
waste
to
authorized waste pickets or
waste collectors as per the
directions
of
local
authorities

10

Following the Batteries Applicable
State board
(Management
and
and CPCB
Handling) Rules, 2000
Batteries are
used for DG
set / inverters

Ensure that used batteries
are not disposed of in any
manner
other
than
depositing with the dealer /
manufacturer / registered
recycler / reconditioner or
at the designated collection
centres

11

Authorization
under
Hazardous and Other
Wastes
(Management
and
Transboundary
Movement) Rules

State PCB

Hazardous
waste
generated
should
be
managed by taking steps
viz.
prevention,
minimization,
reuse,
recycling,
recovery,
utilization including coprocessing, safe disposal

12

E-Waste (Management) Applicable
State PCB
Rules, 2016
Electric
and
electronic
waste
generated

Ensure
that
E-waste
generated is channelized
through collection centre or
dealer
of
authorized
producer or dismantler or
recycler or the designated
take back service provider
of the producer

13

Clearance under Wild life Not applicable
(Protection) Act, 1972

National
NOC requires if the project
Board
for site falls in Eco sensitive
Wild Life
zone of national parks,
sanctuary,
conservation
reserve,

14

Clearance under The Not applicable
Forest
(Conservation)
Act, 1980

State forest Forest
clearance
is
department required if the land of the
/MOEFCC
project is inside the forest
area.

Applicable
Waste oil, ETP
sludge etc is
generated

Applicable

State forest Tree cutting in the project
department area required permission
as MoEF&CC letter dt
18.02.98
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Regulatory Requirement

Applicability
for proposed
facility

Regulatory
Authority

Remarks

15

Disposal of Construction Applicable
and Demolition waste as
per C&DWM Rules, 2016

16

NOC for use of Ground Applicable
CGWA
water
as
per
SGWA
Guidelines/Criteria
for Water is used
evaluation
of in the project
proposals/requests
for
ground water abstraction
(with
effect
from
16.11.2015

17

PUC
certificate
for Applicable
Regional
vehicles used as per
transport
Central Motor Vehicle Vehicles
are authority /
Act /Rules 1989
used
for State
transportation
Governmen
of fruits and t
fruit products

2.3

State PCB / Every waste generator
local
shall keep the construction
authority
and
demolition
waste
within the premise or get
the waste deposited at
collection center so made
by the local body or
handover
it
to
the
authorized
processing
facilities of construction
and demolition waste
/ For extraction of ground
water for industrial use has
to obtain NOC from CGWA
/SGWA

All vehicles used for
transportation of fruits and
fruit products requires PUC
certificate every six months

Applicable World Bank Policies/ Guidelines

As the project is funded by the World Bank, in addition to environmental laws and
regulations notified by MoEF&CC, GOI / the State of HP, the project has to comply
with World Bank Operations Policy / Bank practice (OP/BP), “Environmental
Assessment OP/BP 4.01”. The policy aims to avoid adverse impacts on the
environment and on affected people and/or communities; minimize, mitigate and/or
compensate for adverse project impacts, if unavoidable; help borrowers to
strengthen their safeguard systems, and to develop their capacity in managing the
environmental and social risks. The details of policies and regulatory framework,
year, objectives and their applicability to the present assignment are enclosed in
Table 2.2.
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Table 2.2 Summary of regulatory framework in respect of environment and
their applicability to the project
World Bank
Operation
Applicability
policy/Bank practice

Explanation

Relevance/Implications
for ESIA/ESMP

Environmental
Assessment
OP/BP
4.01

Yes

Some of the activities and
approaches that the project
involve have the potential to
influence
both
the
environmental setting and
social fabric within a given
landscape and, therefore,
an assessment is required
triggering this policy.

Natural
OP/BP 4.04

Yess

Even though the project will
not take up any activities
inside
critical
natural
habitats
and
protected
areas,
some
of
the
proposed
interventions,
particularly expanding area
under horticulture, increase
the risk of encroachment
into natural areas. Other
planned infrastructure and
agro-marketing
infrastructure
could
be
located in the proximity of
natural areas and if not
developed
appropriately,
could adversely impact
these.

Efforts shall be put in to
avoid establishment of
proposed
projects/activities
inside/in the proximity of
critical natural habitats
and protected areas. In
an unlikely event, where
the impact on natural
habitats
cannot
be
avoided, measures shall
be proposed to either
minimize or mitigate the
potential impacts. Sites
where mitigation is not
possible, will be rejected.

No

Proposed interventions are
unlikely to result in any
changes
in
forest
management practices and
will not involve and major
felling
of
trees
in
forestlands.

It is unlikely that the
proposed
project
/intervention may result
in any changes in forest
management practices.
Even in the non-forest
land, ESIA/ESMP shall
clearly
spell
out
avoiding/minimizing

Habitats

Forests OP/BP 4.36

The
proposed
intervention
is
a
Controlled Atmosphere
Storage
facility
Will
influence
both
environmental and social
aspects within project
boundary and its vicinity,
ESIA/ESMP will identify
potential impacts and
appropriate
The potential impacts need propose
mitigation
measures
to
be
identified
and
mitigated
for
ensuring
sustainability
of
investments.
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World Bank
Operation
Applicability
policy/Bank practice

Explanation

Relevance/Implications
for ESIA/ESMP
felling of trees.

Pest Management OP
4.09

No

This policy is triggered as
the
use
of
chemical
fertilizers and pesticides is
prevalent at various stages
of apple and vegetable
cultivation in the State.
Since
the
project
is
primarily
intended
to
enhance
productivity
through technological and
managerial
interventions,
there are chances of
increased use of chemical
fertilizer and pesticides
resulting
in
significant
impact
on
the
local
environment
including
implications for the quality
of soil and moisture regime,
water environment, public
health as well as livestock
population. To prevent and
control the chances of
increased use of pesticides
by farmers, there is a need
of greater public awareness
and understanding in the
areas
of
interventions,
besides change in existing
practices
entailing
extensive use of chemical
and
pesticides.
An
Integrated
Pest
Management
Plan
is
developed for proposed
interventions. No banned
pesticides
(formulated
products that fall in WHO
classes IA and IB, or
formulations of products in
Class II) would be procured
under the project.

Since
the
proposed
project is limited to postharvest activities the
pest management policy
is
not
applicable.
However, use of ecofriendly
pest
control
agents
would
be
suggesting for controlling
the pests in the grading
packing, storage and
processing units. The
pesticide residues from
selective samples would
be
analyzed
and
necessary treatment and
mitigation
measures
would be suggested
accordingly.

Physical Cultural
Resources OP/BP
4.11

No

There is no excavation
planned and investments
will not impact existing
Physical Cultural
significance.

It is not anticipated that
the proposed
interventions will
undertake construction,
excavation at sites that
are of culturally
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World Bank
Operation
Applicability
policy/Bank practice

Explanation

Relevance/Implications
for ESIA/ESMP
significant.

Safety
of
OP/BP 4.37

Dams

No

There are no interventions Not applicable
proposed on new and/or
existing dams.

Projects
International
Waterways
7.50

on

No

There are no interventions Not applicable
proposed
under
the
International waterways.

No

There are no disputed It is unlikely that the
areas in the project areas. proposed project will be
developed in disputed
area

OP/BP

Projects in Disputed
Areas OP/BP 7.60

Indigenous
OP/BP 4.10

Involuntary
Resettlement
OP/BP 4.12

Peoples

Yes/No

No

If project intervention area
involves indigenous people,
meaningful
discussions
shall be carried out for
taking
them
into
confidence.

ESIA/ESMP shall focus
on
meaningful
consultations,
community support and
participation, inclusion of
tribal families, taking into
account their special
socioeconomic
and
cultural needs.

If
involuntary Not applicable
resettlement
is
anticipated for any of the
proposed
project
interventions necessary
R & R rules have to be
followed

The ESIA will be addressing all the environmental and social issues related to the
project intervention covering all the above said regulations, rules, guidelines, of
national and World Bank.
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Chapter 3

Description of the Proposed Project
3.1 Project details
The proposed project involves upgradation/expansion of the existing Controlled
Atmosphere Storage facility (CA) at Jarol Tikkar Village, Shimla District, Himachal
Pradesh. Jarol Tikkar facility was set up in 1982 as pack house which was later
upgraded to CA store; grading and packing facility was built in 2012 by a grant from
Agriculture and Processed Food Products Export Development Authority (APEDA)
which falls under Union Ministry of Commerce and Industry. The site lies in Sidpur
Protected Forest (PF), Tikkar village, Kumharsain tehsil. The store is proposed to be
upgraded and made into a multi storey structure to increase the capacity from 640
MT to
2000 MT. The salient features of the project site given in Table 3.1
Table 3.1: Salient features of the site
Location

Tikkar (V), Nankhari (T), Shimla (D)

Geographical co-ordinate

31° 15‟ 14.49” N 77° 29‟ 45.69” E

Elevation

2700 m above MSL

Total Land Area

2.3 acres

Capacity

Existing – 640 MT
Proposed – 1360 MT
Total – 2000 MT

Nearest railway station

Nearest Railway Station is in Shimla, 37km to
south west of project site.

Nearest highway

NH-5, 3.5 km (W)

Nearest water body

Sutlej river, 11 km (N)

National parks/Wildlife
sanctuaries

None in the vicinity of the site

River

Sutlej, 11 km (N)

Project cost (Upgradation)*

Rs. 9.52 Crores*

EMP cost

Capital Cost – Rs. 33 Lakhs
Recurring Cost –Rs. 10 Lakhs

* Investments cost as per the Project Implementation Plan, PCU, Shimla.
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3.2 Need of the Project
The present supply chain infrastructure especially CA stores caters only 6% of the
present production which stands at 6,25,199 MT‟s of apples in 2014- 15. There
exists a large shortfall in the existing infrastructure to meet the post-harvest
requirement of the present level of production. It is expected that the present project
may be to cater to the requirement; hence a strategy would have to be evolved to
enhance the capacities by increasing the infrastructure of HPMC to be operated in
the PPP and Private Sector mode.
It is estimated that with the intervention of the “Horticulture Development Project”,
the total production of apples expected 14,67,802 MT by 2030 and production
currently stand at 6,25,199 MT.

3.2.1 Catchment area and zone of influence
The catchment area is the area that is accessible for the growers to utilize the
services of HPMC facility with ease in terms of connectivity. To identify the
catchment of the existing facility at Jarol Tikkar, it is important to understand the fruit
production belts of the district in which the facility is located. The facility is located in
Shimla district and the major raw material for packhouse and CA store is apple.
Therefore, production of apple in different blocks of Shimla district has been
analysed in Table 3.2. The average production figures show that Jubbal & Kotkhai
blocks contributes maximum to the total apple production in the district followed by
Rohru and Narkanda.
Table 3.2: Apple production (in MT) & % share of different blocks in of Shimla
Avg. Production
(2013-2016)

% Share

Basantpur

2,324

0.5%

Chirgaon

43,481

9.4%

Chopal
Jubbal &Kotkhai

36,439
133,879

7.9%
28.9%

Mashobra

3,925

0.8%

Nankhari

27,570

6.0%

Narkanda

48,086

10.4%

Rampur

45,556

9.8%

Rohru
Theog

80,884
41,043

17.5%
8.9%

Avg. Total Production

463,187

Blocks

Source: DPR of Expansion, Upgradation and Strengthening of Packhouse & CA-store and
Development of Hydro-cooling facilities for cherries at Jarol Tikkar
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The spread of the production belts in the district helps to identify the catchment for
the facility. Figure 3.1 gives an idea about the coverage of apple belts in Shimla
district. It is seen that apple production is mainly concentrated in the central and
northern part of the district. The location of HPMC facility at Jarol Tikkar is such that
it caters to a large area of apple production belts in Narkanda and Nankhari blocks.
Narkanda and Nankhari blocks contribute about 16.4% of apple production in the
district.
Figure 3.1:
Percentage of apple production in different blocks of Shimla district
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3.3 Infrastructure facilities for the existing project
The infrastructure requirement for the existing project at Jarol Tikkar, Shimla can be
broadly classified into the following two heads. The technical details of the existing
CA store are given in Table 3.3.

Table 3.3: Technical Details of existing CA storage unit
Storage Capacity
640 MT
No of Chambers
8
Chamber Capacity
80 MT
Refrigerant
Freon
Chamber Size
14.7 m X 6.9 m X 5 m
Design Inside
0 - 1°C
Temperature
Humidity
90 – 95%
Ambient Temperature
30°C (Max) – 1.7°C (Min)
Product Entering Temp
25°C
Product Loading
2 -3 days for filling the camber
Pull down Time
72 hours
100mm thick PUF for ceiling and walls
Wall Insulation
100mm thick puf slab for floor
CA door gas tight sliding type
Door design
(2.4m x 3.0m H)

The current PH capacity of the Jarol Tikkar site for CA storage is not sufficient to
cover the demand. The interest of local growers and lessee (GemTree) is so much
high, that local product is partly forwarded to the HPMC facilities in Gumma and Oddi
(mainly product of the lessee). Based on the demand both for growers and lessee,
the productive catchment area, the interest and trust of the growers in the technical
equipment and current operation (technically by lessee), the CA storage capacity
can be increased at least to the suggested total capacity 2,000 MT (increase of
1,360 MT). To meet the request of HPMC to create a suitable infrastructure for at
least 50% of total capacity directly to growers, special choices in design and logistics
must be made. The room size needs to be adapted to the daily volume brought by
growers and by the speed of sale afterwards the storage period. The goal will be that
the rooms are filled and emptied within a period of 10 days to keep quality
advantages achieve by the CA storage technology.
Based on the available land (out of the total area, only 2,134 m 2 is currently utilized
by the existing structure and rest 7,134 m2 is utilized for other infrastructural facilities
such as roads, parking etc. and a small portion is available for expansion), there is a
scope of expansion of the capacity of the existing CA store, at Jarol Tikkar. However,
assessment of the HPMC Jarol Tikkar site, including the positioning and setup of the
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existing buildings, shows that the site is not suited to increase the storage capacity to
a total of 2,000 MT and desired 5,600 MT Pack house. However, to realize the
capacity of the 2,000 MT of storage the existing P&G building including the offices
should be demolished and a two storey building may be constructed where all the
infrastructural facilities such as sorting and grading equipment, CA chambers,
machine room etc. can be set up.
The location of Jarol Tikkar would be seen for the positive demand for PH
infrastructure, the best location to serve as pilot where, together with future clients
(growers and lessee) a new building can be realized with an optimal functioning
(logistic and financial) and optimal product (quality) result can be achieved. This
approach will serve the objectives of the assignment stated as per the contract
HPHDP (Credit No 5838-IN; Contract No. HPHDP/B-2/PIU-HPMC-2): To establish a
robust and state of art supply chain infrastructure that prevents wastage and value
erosion of horticulture produce.
The figures showing the 2 km radius map of the project study area, Google map,
contour map and project layout, floor plan and site photographs are shown in Figure
3.2, Figure 3.3, Figure 3.4, Figure 3.5, & Figure 3.6 respectively.
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Figure 3.2: Base map of the study area (2 km radius)
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Figure 3.3: Google map of the study area
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Figure 3.4: Contour map
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Figure 3.5: Project Layout
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Figure 3.6: Ground & First Floor Plan Layout for the facility.
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Figure 3.7: Site photographs

CA Store

Chamber Outside
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3.4 Process description and technology involved
3.4.1 Design aspects (detailing of proposed layout)
The Jarol Tikkar site consists of an existing building structure, with a separate
building for Grading and Packing including offices and a building for the 8 x 80 MT =
640 MT CA storage including (not temperature controlled) ante room. The site
including access roads is given no sufficient space for the expansion of the CA
storage capacity of 1,360 MT CA storage in an one floor setup.
Some free space behind the current P&G building can cover a storage capacity of
maximal 800 MT in a double floor without disturbing the current logistic activities.
Only in a three floor building with limitations maximal height, the added 1,360 MT
can be realized.
Only with demolition/dismantling the current P&G facility including offices, the
assumed expansion of CA storage capacity of 1,360 MT (total capacity of site 2,000
MT CA) can be achieved in a two floor building. To capture all functions a new
building in size of approx. 30 x 63 meters should be realized.
The building will be designed suitable for the weight load of the stored product,
where construction (columns) is adapted to the sizes of the CA rooms. All columns
(ground floor) will be positioned outside the CA rooms. The insulation of the rooms
will be placed in free space (no self-supporting with minimal connection to building
construction) to ensure consistent lifetime gas tightness of the CA rooms. The
infrastructure of the site itself is restricted to handle a total of approximately 2,000
MT of product where in a period of less than 4 weeks at least 1,000 car/truck
movements are expected. The operation should be managed in optimal way to avoid
traffic jams.
With this design the use of lifts to service the double or three floor building forms a
logistic bottleneck. Next to this bottleneck the available space at the site is limited to
use as buffer. At the site free area is needed for the following activities during peak
time:
 Loading/unloading
 Buffering area needed for pre-grading activities (before and after
the grading process)
 Transport from pre-grading towards CA rooms
 Direct supply of product to CA rooms)
For the storage capacity, two specific rooms size of volumes ±80 MT and ± 140 MT
are proposed. This model knows as hybrid model caters to requirement of small &
marginal farmers as well as traders. Accordingly the design for this model is
presented in Figure 3.5
M/s. Ramky Enviro Services Private Limited
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The storage room sizes are based on the expected filling time within 5-6 days for
growers and traders. For growers approx. ± 80 MT rooms with mezzanine floor
construction are designed and for traders ± 140 MT. The dimensions of the rooms
are optimized to realize an optimal and equal product temperature.
The type (sizing) of CA room is depending on its use (type of bin/crate) and the site
plan/building dimensions.
The built up area is given in Table 3.4. The type of packaging materials used in the
CA rooms is listed in Table 3.5. The proposed dimensions of the storage rooms are
listed in Table 3.5.
Table 3.4: Built Up Area
S.No
Description
1. Existing Building
1.1
Controlled Atmosphere Storage Facility
2. Proposed building
Cherry Hydro Cooling and Grading & Packing
Plant room
chamber -1
P&G area and Cherry Hydro cooling
2.1
Testing lab
Receiving & Dispatch area
Lifts & stairs
Sub total
Controlled Atmosphere Storage Facility
Office
Store
2.2
Storage Chambers
Lift/Stairs/Corridor
Sub total
Total Built up Area

Area in Sqm
1235.05

108.5
78.3
1063.84
11.31
54.8
195.27
1512.02
99
47.2
1037.8
393.58
1577.58
4324.65

Source: DPR on Expansion, Upgradation and Strengthening of Pack house & CA-store and Development of
Hydro-cooling facilities for cherries at Jarol Tikkar

Table 3.5: Type of packaging material used in Proposed CA rooms
Dimensions (mm)

Material

Load
(kg apples)

Maximal
stacking
height

Big bin

1,200 x 1,000 x 750

Wood

300

9

Crate

600 x 400 x 300

Plastic

20

7

Type of
packaging

M/s. Ramky Enviro Services Private Limited

3.13

ESIA Report

Controlled Atmosphere Storage Unit (CA), Jarol Tikkar

Palletised
crates

1,200 x 1,000x
2,100

Pallet
(wood/plastic)

5 x 7 (crates)
x 20

1

Cartons (if
need be)

500 x 308 x 330

Compressed Fibre
Board (CFB)

26-28

5-6

Cartons (if
need be)

500 x 308 x 150

Compressed Fibre
Board (CFB)

10-12

7-8

Source: DPR on Expansion, Upgradation and Strengthening of Packhouse & CA-store and Development of
Hydro-cooling facilities for cherries at Jarol Tikkar

Table 3.6: Proposed Storage room design Jarol Tikkar

Type

Number
of
rooms

Internal
dimensions in
(mm) W x Lx H

Based on
packaging:

Maximal
number of
bins or pallet
positions

Total max
storage
capacity
(MT)

A

6

9200 x 9,400 x
7,750

Big bins

487-494 bins/
room

146/
chamber

B

1

8,330 X 9,400 X
4,250

Big bins

230-241 bins/
room

68/ chamber

C

5

9,200 x 8,100 x
7,750

Crates/CFB in
mezzanine CA
room

4,200/ room

84/ chamber

Source: DPR on Expansion, Upgradation and Strengthening of Packhouse & CA-store and Development of
Hydro-cooling facilities for cherries at Jarol Tikkar

Thermal insulation CA rooms
The walls and ceiling of the CA chambers will be built up with Polyurethane (PUR)
panels. The panels have sheets on both sides in a thickness of at least 0.5 mm
which are PE coated in off white colour on both sides. The PUF/PIR density will be at
least 40 ± 2 kg/m3. The panels will be provided with tongue & groove joint system for
best thermal joints. The thermal conductivity (λ) of the insulating material is at least
0.023 W/(m·K). The insulation thickness for different particulars is given in Table 3.7.
Table 3.7 Thickness insulation
Thickness in mm
Particulars
(PUR/PIR)
External wall
120 mm
Partition wall
100 mm
Ceiling
120 mm
100 mm in two layers each
Floor
layer 50 mm thick
Source: DPR on Expansion, Upgradation and Strengthening of Packhouse & CA-store and Development of
Hydro-cooling facilities for cherries at Jarol Tikkar
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During the installation of the insulation panels, we assume the following procedure.
















The panels are cleaned /degreased before application of sealants and
gastight coating.
The insulation panels mounted on the floor in an U-profile or double edge
profile in oxidation free material in > 0.8 mm thickness (plastic, stainless steel
or panel cladding sheet material). The profiles are fixed to the floor at least
once per m1 with appropriate screws/plugs.
To install the wall panels, sealant is applied in the floor-profile on both sides.
After mounting the walls, the seam between profile and floor and between
profile and wall-panel is sealed using polyamide based resins.
At accessible places the joints between panels are external sealed using
polyamide based resins. In addition, at least one 'blind' internal sealing
internal in the joint of the panels will be applied. At 'not reachable places', for
external sealing the 'blind' internal sealing will be applied at the outside side of
the panel.
The sealant used will remain free of fungus development for a period of at
least 10 years.
Panel sheets that on room side continue from one room to another (for both
wall and ceiling panels) will have a thermal bridge interruption (saw cut).
The internal profiles (preferably rounded) are both blind and externally sealed.
Profiles will be fixed with screws as flat as possible.
The outside corners (wall-wall and wall-ceiling) are finished with a plain pre –
painted GI Sheet corner flashing in same colour of the panels. The seams are
externally sealed. Corner joints, connections between mutual ceiling plates
are completely filled with PUR foam.
Contiguous ceiling panels are finished with a flat strip and vapour-tight sealed.
The PUF/PIR insulation shall conform to IS: 12436.

Gas tightness
For a permanent gas-tightness all CA cells are treated in the following places with a
gas-tight system (coating and fleece):





All corner connections (floor-wall, wall-wall, wall-ceiling) within the cells
All panel joints
Panel joints above the evaporator
Connections around passages, door and hatch

Before applying the coating, the parts to be treated are cleaned, degreased and
primed. Two layers of coating and elastic fleece are used for corner seals and flat
seals.
Here, the CA cells are brought to a minimum of 10 mm over- and under pressure
and the volume of air required to maintain this pressure is determined over a period
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of at least 30 minutes. The gas tightness is will ensure a maximal pressure drop in
30 minutes to a level of 3 mm water column.
Doors and control windows CA chambers
The doors and control windows for all CA cells are gastight. The desired location and
direction of sliding or rotation (windows) are determined definitively in the later stage.
The doors will be placed as tightly as possible in the corner of the cell. The colour of
the doors will be defined in later stage. The CA doors are heavily sealed. All material
used for mounting doors will be made of stainless steel.
The hand-operated gas-tight sliding doors for the CA rooms have a dimension of at
least 2,500 x 3,500 mm (width x height) for rooms used for big bins, where the door
size can be limited to 2,000 x 2,500 for mezzanine CA rooms.
The doors are equipped with a buffer beam. Each CA room is provided with a
lockable control window mounted in the door (or room ceiling). The exact location is
determined and indicated by the client in later phase. The minimal dimension of the
control window is 600 x 800 mm (width x height).
The machine room is equipped with 2 rolling shutter type doors of size 3,000 x 3,000
mm. Each CA storage room will be provided with a protection beam. This buffer
beam will be constructed free from the wall. The maximal distance including the
beam construction will be less than 120 mm from the wall.
3.4.2 Cooling technology
3.4.2.1 Ammonia – glycol unit
The new refrigeration system will be designed to meet environment norms for CFC
emissions. Current refrigerants like R22, used at Jarol Tikkar for the existing cooling
equipment have to be phased out by 2030. The new cooling equipment, as
described in technical specification, will use a natural coolant (Ammonia). We also
recommend a preparation for future expansion of this equipment to supply cooling
capacity for the existing R22 facility, in case of leakages and this coolant is not
available anymore. Needed compressor and condenser capacity can be added once
relevant. The main preparation will be the selection of heat exchangers and glycol
network (sizing of piping).
Further upgradation in the existing cooling equipment will be focused on optimal and
more equal storage condition within the room and better control of it (e.g. improved
information of temperature (spread within the room), humidity, condensing (defrost)
water measurement, and increased and more efficient air circulation control.
The refrigeration system is planned, based on following consideration/parameters:


Availability of space (building, site plan) and its optimum utilization
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Loading volume
a. The total loading period for the total plant is considered to be 30-35 days
b. Total volume of fruit loaded during loading period of approximately 2,000
MT including the existing storage capacity
c. Average daily volume loaded during loading period is 57-67 MT
d. Maximal daily volume loaded during loading period is 120 MT
e. Each room of size ± 80 MT & ± 140 MT can be filled within 4 to 5 days and
have a cooling capacity to reduce the daily input in 24 hour with 18 to 20
degree drop;
f. The average ambient temperature and RH during loading period is in
worst case 280 C and 80% respectively
g. The incoming fruit temperature considered is 20 0C
h. Pull-down time to 2 0C is in 24 hrs.
The highest average ambient temperature during holding (storage) period is 200C
combined with RH 70%

3.4.2.2 Cooling system and refrigerant
For expansion of the HPMC facility propose an indirect Ammonia pump – propylene
glycol installation. The system will be designed in such a way that a minimum
pressure loss is realized from the central installation to the heat exchanger. The
secondary system (propylene glycol) will be installed in that way that the temperature
drop of the coolant (supply) is lower than 1 degree (between heat exchanger and
furthest CA room.
3.4.2.3 Heat exchangers/cooler
For the offered cooler of the CA rooms, the following principles apply in any case:












One cooler per room
The single-sided blowing cooler are placed across the door at the ceiling
Stainless steel coil
Partitions between fan sections closed from the front to the rear; also air flow
via drip tray is closed
Fans mounted in a tube to limit wing loss
Maximal diameter of fans possible based on specific height of cooler
Optimization coolant distribution in heat exchanger; each circuit should be
supplied with cold glycol in equal way so that tube-temperature
measurements will differ less than 0.5 degree within the same cooler
The glycol in/out temperature will differ less than 3 degree.
The glycol in temperature can be set and controlled for each room at a
specific level (4-7 K difference with room temperature
Deepened air chamber between fan and coil to improve spread of air over the
coil
M/s. Ramky Enviro Services Private Limited
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Optimize fan (motor and fan); with a minimal capacity of 11 m 3/Watt power
absorbed
The fin spacing of the coil is at least 7 mm
The cooler height is limited to a maximum of 750 mm

The desired minimum capacity of the cooler for both air and cooling capacity (SC2
Eurovent) is shown in the table below. The Eurovent SC2 value (-8/8 TV1) is used
for defining the capacity standard. The actual operating conditions of the cooler may
deviate from this value. The installation should be optimized in the operating range of
the temperature difference of 4 to 7 Kelvin with the room (air) temperature.
Table 3.8 Capacity of cooler
Room
Type

Room
capacity
(MT)

Room
volume
(m3)

Minimal air
volume
(m3/hour)

A

68

333

16,650

Minimal capacity
kWatt (SC2
Eurovent, -8/8 K
TV1)
36

B

146

670

33,500

58

9,200

C

84

578

29,000

44

9,200

Minimal
width (mm)
8,330

Source: DPR on Expansion, Upgradation and Strengthening of Packhouse & CA-store and Development of
Hydro-cooling facilities for cherries at Jarol Tikkar

The coolers will be mounted to the ceiling (panels). Beams and construction material
for the suspension and weight distribution are fully taken covered by the contractor.
Fastening material (threaded ends) are made of stainless steel.
All coolers are equipped with electric defrosting for both the block and drip tray. In
the tender suppliers are asked to present the added price for hot water defrosting. In
both cases in the cooling control unit the setting can be chosen for fan defrosting as
well. The further control (settings) of defrosting will be described in.
In all CA cells the space on the left and right and under the drip tray of the
evaporator is provided with a curtain to prevent false air flow fully. The length of the
tarpaulin under the evaporator is at least 1,200 mm. The construction of the curtain
is such (weighted) that suction by airflow is prevented.
3.4.2.4 Compressor/condenser unit
With the total storage volume of approximately 1,364 MT at the Jarol Tikkar site and
mainly CA rooms of 68 MT, 84 MT and 146 MT, total of 12 rooms are connected to
the central cooling unit.
With an expected maximal (peak moment) daily volume of incoming product of 120
MT for the extension, at least 5 rooms (84 MT), each filled with 20 MT will be
charged during the same time; together with maximal 2 other rooms (already filled).
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The total of 5 rooms (84 MT) with capacity 44 kW will need a compressor capacity
(300 kW).
The compressor unit will need a capacity at -10/+ 35 °C to realise the 8 K TV1 at the
cooler (-7 Tevap) during cooling down. The compressor capacity is split in at least 2
compressors. At least one compressor will be equipped with a frequency control to
adapt to the minimal capacity of one cooler (36 kW).
Depending on the compressor system / brand, the required system (compression
head) cooling is installed. The dry cooler used for the compressor head cooling, will
be placed externally the machine room near the machine room. The offer describes
the system as well as the installed capacity of the dry cooler. This piping can be
executed in copper piping and not corrosive components.
The total capacity of the condenser unit is at least 405 kW, assuming 10 degrees TV
(T condenser = +35).
Because of the limited space at the Jarol Tikkar site, an evaporative air /air plus
water cooled condenser is recommended. Additional auxiliary steel for condenser,
pipes and dry cooler is included in the bidding. Lifting equipment for the placement of
the condenser is included in the bidding. The discharge direction of the air
condenser is vertical. The maximum noise level is 60 dB (A) at maximum revolutions
at 10 meters. All fans, designed as EC, are regulated for an even air flow over the
condenser and maximum stabilization of the discharge pressure.
The horizontal liquid separator/heat exchanger is placed in the machine room near
the compressors. The separator is built on a galvanized/painted frame to distribute
the weights optimally over the floor. The steel unit is suitable for application of NH 3
and is treated with an anti-corrosion treatment in 2 x 80 um coating. The separator is
sufficiently insulated with PU trays with a total layer thickness of 80 mm. Seams in
insulation be fitted with vapour-barrier material. The insulation of barrel and pipe
sections in the engine room is finished with aluminium cladding.
The glycol buffer is separated in two compartments or vessels, hot and cold. The
feed the PHE (Plate Heat Exchanger) with the ammonia, two primary pumps (1W +
1S) will be supplied. For transport glycol to the CA rooms two secondary pumps will
be installed (1W + 1S). Mark, type and capacity of pumps and PHE are described as
well as the calculated circulation rate. All pumps are each equipped with frequency
converters to control capacity.
3.4.2.4 Ammonia (NH3) safety
The installation is provided with NH3 detection, which meets the local requirements
(IS:4544). In case of NH3 alarm, a blocking valve in the main suction pipe will be
closed automatically. Furthermore, a potential-free control contact is sent to other
equipment (such as the CA scrubber and nitrogen machine).
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The machine room is controlled with an air exchange capacity according to local
regulation for NH3 equipment. In the outer wall of the machine room, a suction grille
is fitted. This opening is provided with a controllable closure, which will open at NH 3
calamity. Next to a NH3 signal, the air ventilation of the machine room will start as
well based on temperature in order to remove the machine room heat above a
temperature of 25 degrees.
Transits in the wall and ceiling construction of the machine room will be defined,
delivered and fitted in a fire-retardant version by contractor according to local
regulation (IS:4544).
3.4.2.5 Piping and CA room specific cooling components
All refrigeration piping and selected components will be carried out in steel and
coated in 2 x 80 um coating to prevent corrosion. The components used in the
cooling equipment are in function of optimal functioning of the total cooling
equipment. For the room specific components, the cooling capacity of the cooler
should be realized by optimal feeding of the cooler. For this goal next to the
secondary pumps, each CA room is best fitted with a 3-way valve combined and an
individual pump. Whenever without these components, the capacity can be realized
including the following characteristics, this can be seen as alternative.








100 % feeding of cooler during cooling action (holding period and pull-down
period)even with more than 5 rooms cooling at same time
Equal distribution of glycol over the header of the cooler per circuit; to be
checked in tube temperature during cooling action per circuit of cooler
stability of glycol temperature (< 0.5 K variation) during cooling action (holding
period) in the range of 4-7 K difference of glycol with room air temperature
Limited drop of glycol temperature over the cooler (T glycol in minus T glycol
out < 3 K) for both cooling operation during pull-down and cooling during
holding period
Minimal difference in drop of glycol temperature over coolers in between
rooms (< 1 K) during cooling in holding period
Above mentioned cooler/system behaviour should be monitored/registered by
temperature sensors (glycol in, glycol out).

Sufficient cable ducts of a large size are included to give space for cabling and
piping for lighting and other electric equipment (such as CA equipment).
All refrigeration ducts in the CA cells will be finished gas-tight. Maximal 1 cable, pipe,
etc. is accepted per throughput to enable a good gastight finish. To protect the
cables (sharp panel sheets), a tube is used in the recess in the wall / ceiling. This
tube is sealed on the outside of the cell in order to keep changing of temperature
sensors during the storage season possible.
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The condensation (defrost) water is drained per cooler to outside the cell (in at least
40 mm PVC piping) to a central drain. The transit of the pipe is mounted in such a
way that gas-tight finishing is possible. The condensation water from the CA cells is
measured with an automatic water meter and then discharged on the main drain
(water lock is included).
In order to reduce risk of leakage, corrosion free piping is advised. In case of
selection of steel piping (for as well the ammonia part, as well the glycol part), the
preparation of the piping will be focussing on avoiding corrosion in long term.
All piping (as well glycol and NH3) carrying cold coolants, are insulated with PU
scales 2 x 40 mm. Above 90 mm diameter 2 x 60 mm PU scales. At the position of
brackets and suspension points, the insulation is sealed and vapour-tight. Valves,
pumps and other fittings may remain uninsulated. A drip tray (ALU or plastic) is
placed under components with a drain connected to the main drain (under all
conditions the drip tray runs empty).
3.4.2.6 Measurement and control of cooling installation
The control of the central cooling unit and the temperature control at room level will
be controlled by processors. Settings can be made on a PC, specifically for the
refrigeration installation. The minimal needed functions of for the control per room
are described below.
Each CA room will be equipped with at least 4 temperature sensors (PT1000). The
cables used will be protected against influencing temperature and induction.
Temperature sensor cables, 12, 24 Volt cabling and 230 and 400 Volt are placed in
separate cable ducts. The temperature sensors will have the following functions and
position is given in Table 3.9.
Table 3.9 Functions & position of sensors
Sensor
function
Control sensor
Coil sensor
Product sensor
cold
Product sensor
warm

Position
Suction side cooler
Between lamella
cooler
Along wall opposite
cooler
Along wall under
cooler

Note
Mounting at fixed place free of wall (100
mm), at least 1,000 mm below evaporator
Mounting at fixed location in evaporator
(coldest position)
Transit through ceiling with at least 8
meters of free cable
Transit through ceiling with at least 8
meters of free cable

Source: DPR on Expansion, Upgradation and Strengthening of Packhouse & CA-store and Development of
Hydro-cooling facilities for cherries at Jarol Tikkar

In the event of failure of the central cooling control system (PC/PLC), cooling will continue
based on the last settings. All sensors are mounted in such a way, to enable calibrating in
ice water. The product sensors can be wrapped at a position along the wall.
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The minimum functions (settings) of the cooling equipment related control of the CA rooms
are given in Table 3.10.

Table 3.10: Functions and setting cooling equipment per CA room
Function

Temperature









Air circulation











Defrost







Remark
Per 0.1 degree in range -10 to +25 oC
Differential setting between a minimum of 0.2 and 3.0 K
May / should and relay scheme in cooling
Possibility to group rooms in cooling
Setting of number of rooms that are allowed to cool
simultaneously per compressor
Pump down time per room
Control of 3-way valve based on Tout evaporator
 Adjustable per room
Automatic circulation
Continuous circulation
Circulation based on frequency control (pre-set 33/66/100%)
Adjustable circulation time after cooling action
Interval circulation (between cooling actions) with adjustable
time for circulation and pause/time out
Link circulation to specific control (including absorption
scrubber) through potential free contact
Adjustable per room
Type defrost adjustable per cooler (electric, hot water or air)
Defrosting frequency adjustable based on interval time (fixed
absolute time or linked to cooling hours)
Adjustable specific defrost times
Termination of defrosting both on temperature (block sensor)
and time (maximum time)
Adjustable dripping times
Adjustable freezing times (after defrost)
Defrosting the allowable number of cells simultaneously

Source: DPR on Expansion, Upgradation and Strengthening of Packhouse & CA-store and Development of
Hydro-cooling facilities for cherries at Jarol Tikkar

At least the following components in cooling control are registered:







All actual temperature sensors (with adjustable measuring frequency)
Current and history (per day & week) of duration and number of cooling actions
Current and history (per day & week) of duration and number of circulation actions
Current and history (per day & week) of measured condensation water per day
(signal from condense water sensors) in litres
Actual status room (on, off, manual interruption as off on work switch)
Continuous recording of suction gas and liquid temperature per room

M/s. Ramky Enviro Services Private Limited

3.22

ESIA Report

Controlled Atmosphere Storage Unit (CA), Jarol Tikkar

3.5 Project requirements
3.5.1 Land area
The expansion of the CA stores is proposed in the existing facility. The land breakup
for proposed project is given in Table 3.11.
Table 3.11: Land details
S.No
1
2
3
4

Description
Ground cover
Roads
Greenbelt
Open space
Total

Area in Sqm
2948.63
348
3118.5
3035
9450

Percentage (%)
39
5
33
32
100

Source: DPR on Expansion, Upgradation and Strengthening of Pack house & CA-store and Development of
Hydro-cooling facilities for cherries at JarolTikkar

3.5.2 Water
Water for the existing/proposed project is sourced through Irrigation & Public Health
(IPH). The details of water requirement from different activities of the project are
mentioned in Table 3.12.
Table 3.12: Water Balance (KLD)
Category

Water consumption
Existing Upgrading Total

Waste
water

Floor Washing in KL*

12

15

27

-

Fog Nozzle in L/day**
Gardening in KL/day
Domestic KL/day

50
3
1

50
2

100
3
3

2

Remarks
Waste water sent to
Soak pit or treated in
portable STP and
partly reused, excess
shall be discharged
into streams.

Note:
* Floor washing annually once
** As per survey (questionnaire) 500 L for 10- 15 days required for Fog Nozzle
Source of Water: Irrigation & Public Health (IPH) supply

3.5.3 Power
Total power required will be sourced from Himachal Pradesh State Electricity Board
(HPSEB). The detailed power requirement is given in Table 3.13.

Name
Electricity Load– kVA
DG set

Table 3.13: Power requirement
Requirement
Existing
Proposed
200 kVA
400 kVA
1x 160kVA
1x250 kVA
1x40 kVA
1x20 kVA

Total
600 kVA
470 kVA

Note: Total Power requirement is for CA stores, Grading & Packing and Cherry Hydro Cooling
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3.5.4 Roads & street lights
Transport 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.
3.5.5 Storm water drains
The storm water drains would be provided all along the roads. They would be
adequately sized to prevent flooding of the site. The storm water drains will also act
as recharge trench as the bottom will be stone pitching and side lining, so that
maximum amount of rainwater infiltrates into the ground. The excess water will be
diverted into the common storm water drain. Treatment for removal of suspended
solids and O&G will be provided to storm water before recharging into the ground.
3.5.6 Manpower
Manpower is hired only on contract basis (only male) during the season. Details are
given in Table 3.14.

Description
Construction
Season
Non season

Table 3.14: Manpower
Existing
Proposed
0
20
25
15
10
10

Total
20
40
20

3.5.7 Waste water generation
The waste water generated from floor washing/cleaning is 12 KL annually, which
shall be collected and treated in the proposed ETP. Around 2 KLD of domestic waste
water shall be treated in the STP and part of the water shall be reused.
3.5.8 Solid waste collection & disposal
As the existing project is a CA storage unit, the nature of solid waste will be majorly
spoiled fruits, from litter of greenbelt. Apart from this, office stationery like paper,
cardboards, packages, plastic bags etc., are also included. The rejected fruits, peels,
rejected cuttings; inner core/seed and separated solids from pulper, crusher from
unit will be collected and sold for reuse as cattle feed. Alternatively, these solid
wastes can be composted (vermicomposting / organic waste converter) and used as
manure to farms. The recyclables will be disposed to local vendors and compostable
waste will be converted to compost and used as manure to farms, whereas the noncompostable solid waste will be disposed into local municipal bins.
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The following data is inadequate / absent and requires additional information.
1. Land ownership details
3.6 Life cycle analysis for Controlled Atmosphere storage facility
The present system of fruit processing production, require larger inputs of resources
and also cause several negative impacts. As the fruit processing industry activities
are very dynamic in nature, it is difficult in conducting Life Cycle Analysis (LCA) of
fruit products. The complete study of fruit processing necessarily include agricultural
fruit production, industrial fruit processing, grading & packing, storage and
distribution, packaging, consumption and finally waste management. All these
activities together comprise of a large and a complex system. There are various
techniques in quantifying the impacts of fruit processing activities on the ecosystem
and one such method used is life cycle analysis, which is the process of evaluating
the effects of a production system has on the environment over the entire period of
its life cycle. LCA is basically divided into four phases which include goal and scope
definition, inventory analysis, life cycle impact analysis and interpretation.
Figure 3.8: Stages of Life Cycle Analysis
Definition of goal and
scope

Inventory Analysis

Direct application

Interpretation
of results

 Product
development and
improvements
 Strategic planning
 Marketing
 Others

Impact Assessment

The goal of LCA is to identify the reason to carry out the study and the objective is to
identify the environmental impacts that occur in the life cycle of fruit processing
activities. The energy inputs, chemical inputs and the other utilities provided during
the fruit processing operations are considered as resource consumption within the
system boundary.
The inventory analysis of the LCA is essentially the collection of data related to input
and output of products. For inventory analysis, a summary of the process involved in
the fruit processing which include data sources from various stages of process and
the allocation of materials applied particularly the site specific inventory data. These
information are collected by preparing site specific questionnaires, interviews,
environmental and other related data reports.
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The life cycle impact assessment mainly examines the fruit process products system
from an environmental perspective by identifying the environmental categories and
parameters or indicators. The inputs related to emissions to air, waste water
generation and solid waste generation during process operations are quantified
based on the mass balance of materials and process continuous use. The
environmental impacts at production stage, usage stage and disposal stage are
identified and the impacts on air, water, land and on ecosystem are addressed in
LCA process.
The interpretation component of LCA uses the results from the impact analysis and
inventory phases to address the concerns set in the goal and scope of study. The
LCA process results will provide the guidelines that are consistent with the
assumptions made for the fruit processing activities. The LCA provides the whole life
cycle of fruit processing activities which includes the production of apples at
agricultural fields to the production of fruit products to the ultimate end use.
Figure 3.9 Life Cycle Analysis

Raw
Material
End Use

Distribution

Transport

Life Cycle
Analysis

Processing

Products/
Packing

By
products
Storage

Table 3.15 Project timetable for construction, operation, decommissioning and
closure phases
Phase
Construction
phase

Period
6 to 12
months

Operation phase

25 to 30
years

Remarks
After getting all necessary statutory approvals and financial
sanctions
Depending upon factors like
New technology, Competition in the market, Environmental
rules and regulations, Demand and supply, etc.
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6 to 12
months




Depending upon the various disposal activities as per
statutory norms prevailing at the time of decommissioning
Due diligence for establishing the end use of the facility.
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Chapter 4
Methodology of Environmental & Social study
4.1

Introduction

ESIA is a systematic process that identifies and evaluates the potential impacts
(positive and negative) that a developmental project may have on the bio physical
and socio-economic environment and thus identifies mitigation measures that need
to be implemented in order to avoid, minimize or reduce the negative impacts and
also identifies measures to enhance positive impacts.
The scoping phase of the ESIA process involves emphasis on public involvement,
stakeholder consultations with reference to the proposed horticulture projects i.e.,
cold storage activities, marketing yards, grading & packing and fruit & vegetable
process plants. The tasks and consultation activities undertaken with experts will
decide the project scope and objectives for preparing the ESIA/ESMP documents for
all the project interventions. As part of the project initiation, the expert team will carry
out an initial site reconnaissance survey of the proposed as well as existing project
sites to familiarize the project proposal and affected areas so that to begin the
environmental and social screening and scoping process. The methodology of ESIA
starts with the scoping and screening of the project and environmental attributes by
adopting public participation tasks with mainly people involved in the activities of
project processes.
Though planned and carefully structured field visit, the experts have gather data
relevant to identifying and assessing environmental impacts that may occur as a
result of the project activities. The project teams have assessed the potential impacts
according to a predefined assessment methodology for the proposed cold storage
unit.
The methodology involved in the final phase of ESIA document is the integration and
assessment of impacts anticipated from the project activities. The assessment of
impacts proceeded through an iterative process considering the following key
elements
 Prediction of the significance of impacts that are the consequence of project
operations on the natural and social environment. The prediction step mainly
involves establishing the quantitative values to the environmental parameters
involved in the project activities.
 Evaluation of the significant impacts which results in changes in nature and
surroundings. The evaluation of impacts has to be as much objective as
possible.
 Development of mitigation measures to avoid, reduce or manage the impacts.
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The involvement of public participation in the initial stages of ESIA process will
essentially provide related information regarding the concerns to be considered and
recognized from the outcome of project processes. The problems connected to the
public opinion on the proposed projects can be implemented during the planning and
design stages.
The methodology for the detailed impact assessment is as follows:





4.2

During the scoping excessive interactions between project activities and
environmental and social receptors and identified for further assessment.
During initial assessment potential interactions are further evaluated against
site specific conditions using information gathered through baseline field
studies.
During detailed assessment interactions with potential for impact are
assessed in detail to determine the nature and characteristics. Mitigation
measures are identified to control the residual impacts are re-assessed.
Process of ESIA study

The flowchart for carrying out ESIA of the project interventions is shown in
Figure 4.1. The step-wise activities are briefly explained below.













Identification and defining the project/activity: This step defines the
project with enough specificity to accurately determine the zone of possible
impacts and to include activities that are closely connected with the proposal
so that the entire scope of environmental impacts is evaluated.
Screening: Determines whether a particular project requires preparation of
an ESIA.
Scoping: A process of determining major issues to be addressed in an ESIA.
Identification of impacts: The process of determining the actual and
potential environmental impacts due to the proposed/existing developmental
activity.
ESIA documentation: A final impact assessment report that addresses all
the issues along with mitigation measures.
ESMP: A plan along with estimated costs to ensure that the environmental
quality of the area does not deteriorate due to the operation of the facility
under study.
Decision/environmental approval from PCUs/PIUs: Provided all regulatory
requirements are met, a project development will/may proceed following the
decision of PCUs/PIUs.
Project implementation & monitoring: Monitoring ensures that required
mitigation measures are being implemented.
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Figure 4.1: General flowchart of ESIA process
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Process of ESMP

ESMP consists of the following activities and the concerned flowchart is shown in
Figure 4.2.












Action plan for implementing mitigation measures: The mitigation plan
covers all aspects of the construction and operation phases related to
environment.
Monitoring of environmental quality: A detailed monitoring for different
environmental parameters like ambient air quality, stack emissions, water
quality, soil quality, noise monitoring will be carried out as per the directives of
the respective State Pollution Control Board.
Periodic preventive maintenance: Environmental audits, pollution control,
monitoring shall be periodically carried out. Periodic monitoring of the health
of the workers will be carried out as required by the concerned legislations.
Statutory requirements and Implementation: These include statutory
requirements which a facility needs to meet. EMP will ensure that these
requirements are met in time.
Documentation: Consists of technical information, organizational charts,
environmental monitoring standards, operational procedures, emergency
plans.
Environmental & social cell: E & S cell will facilitate selection of activities to
be taken up for planning and design and finalizing procedures to ensure
compliance with triggered policies.
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Figure 4.2: Flowchart of ESMP process

4.4

Description of ESIA methodology

The projects that do not require statutory clearances shall require ESIA report and
ESMP based on guidelines framed by Regulatory. In case of multilateral funded
projects, the environmental guidelines / framework of the concerned agencies shall
be applicable in addition to the guidelines of Regulatory. ESIA shall assess the likely
impacts on the environment due to existing industry or/and an upcoming project
based on which environment management plan is formulated.
ESIA shall identify the potential impacts during design stage of project in order to
facilitate decision making process to select the appropriate alternative having
minimum environmental impacts. The ESMP shall formulate both mitigation and
enhancement measures to trade off the potential adverse impacts with an objective to
achieve sustainable development.
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Generation of baseline environmental data

The baseline environmental data (within 2km radius from the proposed site) shall be
collected to establish the existing environmental conditions and has two main
purposes.


To assess the existing environmental status of the project area, based on
which the potential environmental impacts due to a project is envisaged.
 To provide a means of detecting actual change by monitoring once a project
has been initiated.
Baseline data shall consist of collection of primary and secondary data.
Primary sources: Results of the field and laboratory data collected and analysed
directly. Primary data shall consist of:






Physical: the project area, soil properties, geological characteristic,
topography, agriculture lands etc.
Chemicals: water, air, noise, and soil pollution levels
Biological: the biodiversity of the area, types of flora and fauna, species
richness, endangered species
Socio-economic: demography, social structure, economic conditions,
developmental capabilities
Cultural: location and state of archaeological and/or religious sites

Secondary sources: Data shall be collected indirectly from published records or
documents such as districts gazettes, published data by various government
departments such as Indian Meteorological Department, State Forest Department,
Survey of India, Census of India, Central Ground Water Board brochures, Economic
and Statistics department, etc.
The parameters for baseline environmental data collection shall be as per ESIA
guidance manual by MoEFCC. Site visit shall be conducted for ESIA studies for
identification of environmental and social issues at the project area, finalization of
monitoring/sampling locations, collection of data, public consultation, etc.
4.5.1 Baseline data parameters
Ambient air quality
Air is the one of the basic elements for life on earth and air quality can be defined as
the extent to which it can be considered to be clean or safe enough for living
organisms to respire and remain healthy. Baseline AAQ provides information on
existing air quality levels in the area and helps to predict the likely impacts due to
proposed activity.
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Identification of Ambient Air Quality (AAQ) monitoring station locations
AAQ monitoring stations were identified within 2 km radius from the boundary of
proposed site. Out of the identified AAQ monitoring stations, one AAQ monitoring
station was set up within the project boundary. The other locations were identified
considering meteorological date (like upwind, downwind, cross wind), Land use Land
cover details along with information on habitations, sensitive and commercial zones
within the study area.
Air monitoring duration, sampling size and testing technique
At each monitoring site AAQ monitoring equipment was installed. The samplers were
kept at the height of minimum 3m above ground level for monitoring/collection of
samples. AAQ samples were collected for monitoring Particulate Matter (PM < 2.5
µm and PM < 10 µm), Sulfur dioxide (SO2) and Oxides of nitrogen (NOx).
Reparable Dust Sampler (RDS) was used to monitor PM10, SO2 and NOX whereas PM2.5
was monitored using Fine Particulate Sampler.
The air samples collected were properly labeled, sealed and sent to AAQ testing
laboratory. The AAQ samples were analyzed as per standard methods specified by
Central Pollution Control Board (CPCB), IS: 5184. The air sample results were
compared with NAAQ standards 2009. The techniques used for ambient air quality
monitoring and minimum detectable level are given in below Table 4.1.
Table 4.1: Techniques Used For Ambient Air Quality Monitoring
Minimum Détectable
Test Method
Parameters
[as per GSR 826(E), Sch-VII]
Limit (g/m3)
Particulate Matter, PM10 Gravimetric Method
1.0
Particulate Matter, PM2.5 Gravimetric Method
1.0
Sulphur dioxide (SO2)
Improved West and Gaeke Method
4.0
Modified Jacob and Hochheiser
Nitrogen dioxide (NOx)
4.0
Method
References:
i. IS: 5184- sampling and analysis techniques for Ambient Air
ii. CPCB guidelines for Ambient Air sampling and Analysis
iii. Instrument working manuals, operating instructions given by manufacture
iv. American public health association (APHA)

Ambient noise levels
Noise is an unpleasant sound that causes disturbance. Existing noise environment at
different zones such as residential, commercial, industrial and silence zones etc. is
monitored to predict the changes in noise levels due to proposed activity.

M/s. Ramky Enviro Services Private Limited

4.7

ESIA Report

Controlled Atmosphere Storage Unit (CA), Jarol Tikkar

Identification of ambient noise quality monitoring station locations
Noise monitoring stations were identified within 2 km radius from the boundary of
proposed site. Out of the identified monitoring stations, one monitoring station was
set up within the project boundary. The other locations were identified considering
Land use Land cover details along with information on habitations, sensitive and
commercial zones within the study area.
Noise monitoring duration, sampling size and monitoring technique
At each monitoring site Type 1 Integrating Sound Level Meter with free field
microphone which meets the accuracy of noise measurement as per IEC804 Grade I
or ANSI Type I was used for noise monitoring.
At each monitoring station 24 hour noise monitoring was carried out. One second
sampling frequency was set to record noise level (Leq) (hourly average value). Based
on this information Lmax, Lmin,Lday and Lnight values were calculated.
Water quality
Ambient water quality is an important parameter monitored as part of baseline
monitoring. Most of the surface water resources of the state flow from perennial
rivers which originate from glaciers. Ground water recharge mainly results from
snowfall / rainfall, seepage from the rivers and inflow from upland areas. Baseline
water quality provides information on existing water quality of the water resources in
the area and helps to predict the likely impacts due to proposed activity. Suitable
alternatives and technologies can be evaluated/ suggested to minimize or eliminate
the adverse impact.
Identification of water sample collection locations
Water samples were collected from surface water bodies, ground water sources and
tap water within 2 km radius from the boundary of proposed site. Out of the identified
samples, one water sample was collected within the site (where ever feasible) and
the other sample locations were identified considering Land use Land cover details of
the study area.
Water sample collection and testing technique
Water samples were collected in plastic / glass containers using grab sampling
techniques. At the water sampling site portable meter was used to test pH, EC &
TDS values of the samples collated. The collected water samples were properly
labeled, sealed and sent to water testing laboratory. The physical, chemical &
biological parameters of the water samples were tested as per the Bureau of Indian
standards (BIS) & APHA methods. The water sample results were compared with IS
10500-2012 drinking water standards & IS 2296-1992.
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Soil quality
Soils are the loose, transformed mineral and organic materials on the surface of
earth which have developed specific characteristics over long periods of time through
complex interactions among climate, biological processes, parent materials and
topographic factors. The present study on soil quality establishes the baseline
characteristics in the study area w.r.t. the project site.
Identification of soil sample collection locations
Soil samples were collected from within 2 km radius from the boundary of proposed
site. Out of the identified samples, one soil sample was collected within the site
(where ever feasible) and the other sample locations were identified considering
Land use Land cover details of the study area.
Soil sample collection and testing technique
Homogenized soil samples were collected using augers and stored in polyethene
plastic bags and sealed. The collected soil samples were properly labeled and sent
to soil testing laboratory. The physical & chemical parameters of the soil samples
were tested as per the Bureau of Indian standards (BIS). The results were compared
with standards of Indian Council of Agriculture Research, New Delhi.
A separate representative soil sample of about 2.5 kg was collected in zip locked
bags and sent to Analytical Instrumentation Division laboratory of CSIR-NEERI,
Nagpur for Pesticide residue analysis.
Sample was processed and analyzed on Gas Chromatograph with Electron Capture
Detector (GC-ECD) which is a standard relative technique for analysis of Pesticides
(OCs, OPs).
The National Institute of Standards and Technology (NIST) traceable standards of
nineteen (19) congeners of Organochlorine Pesticides (OCs) and three (3) Organo
phorsphorous (Ops) pesticides were run on GCECD. Instrument was calibrated in the
range of 0.1 to 1 ppm of Pesticides standard and the sample were then analysed on
GC-ECD with same set of conditions
Table 4.2: Method used for GC-ECD for analysis of pesticides
GC conditions
Values
Gas Chromatography with Electron Capture Detector
Name of the instrument
(GC-ECD)
Make
Perkin Elmer
Model
Clarus 690
GC Column
DB-5 (30 length, 0.25 mm inner dia)
Carrier gas
Nitrogen
M/s. Ramky Enviro Services Private Limited

4.9

ESIA Report

Carrier flow

Oven programming

Capillary injector
temperature
Detector temperature

Controlled Atmosphere Storage Unit (CA), Jarol Tikkar

1mL/min
Initial temperature –
100°C hold for 2 min,
100°C to 160°C @ 15°C/min for 2 min,
160°C to 270°C @ 5°C/min hold for 18 min
280°C
300°C

Traffic Study
Traffic studies help in quantifying vehicular traffic and passenger volumes on
important roads in study area. Based on the passenger volumes and carrying
capacity of the existing roads, Level of Service (LOS) of the existing road
infrastructure in the study can be evaluated. This will also help in identifying impact
on existing roads due to additional traffic volumes expected from project activities.
As part of baseline monitoring, hourly traffic volumes of major roads connecting the
project site was manually monitored from 6 AM to 11 PM. The peak hour traffic
volumes were converted into passengers volumes to assess the existing LOS of the
important roads connecting the proposed project site. Traffic studies and
quantification of information was carried out as per IRC: 106- 1990 guidelines.
Table 4.3: Recommended Design Service Volumes (PCU's Per Hour)
S.No
Type of Category
Total Design Service Volumes (PCU/ Hour)
1
2-Lane (One-Way)
2400
2
2-Lane (Two-Way)
1500
3
3-Lane (One-Way)
3600
4
4 Lane Undivided (Two-Way)
3000
5
4 Lane Divided (Two-Way)
3600
6
6 Lane Undivided (Two-Way)
4800
7
6 Lane Divided (Two-Way)
5400
8
8 Lane Divided (Two-Way)
7200
Source: IRC 106-1990

Table 4.4: Level of Service Indicator (LOC)
Traffic Volume/
Description
Level of Service
Carrying Capacity
Highest driver comfort; free flowing
<0.6
A
High degree of comfort; little delay
0.6 - 0.7
B
Acceptable level of comfort; some delay
0.7 - 0.8
C
Some driver frustration; moderate delay
0.8 - 0.9
D
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High level of frustration; high level of delay
Highest level of frustration; excessive delays

0.9 - 1.0
> 1.0

E
F

Land Use and Land Cover (LULC) study
Land use and Land cover map of 2 km radius from the boundary of proposed site
was prepared using high resolution satellite images along with relevant Survey of
India (SOI) Toposheets for mapping the land use feature. LULC categories were
identified by image interpretation techniques like tone, texture, shape, size, pattern,
location, shadow, association and etc. Features like rivers, channels, forests, green
areas, water bodies etc., along with man-made features like roads, towers,
landmarks etc. were marked on the map using ARC GIS application with help of
satellite images and the reference of SOI Toposheet.
To improve the accuracy of draft LULC and finalize LULC, ground truth or ground
investigation was carried out to verify interpreted details and supplement information
which cannot be obtained from satellite imagery.
Hydrogeology and Geology
Following hydrogeology and geological studies and observations were made within 2
km radius from the boundary of proposed site.
Topographic counter maps were studied to identify the physiography and
geomorphological features like terrain condition, slopes and elevations. Drainage
map of the study area was prepared using relevant Toposheets and observation of
surface hydrological features like streams, rivers and water sheds.
During the filed visit, information related to geological formations like types of soils,
rock formations & stratigraphy, structural features (folds, faults and joins), ground
water details like occurrence, depth of water table, specific yield and usage were
observed and collated.
Biological/ecological environment
Ecological studies are largely dependent on the proximity of project location with
Eco-sensitive / Protected Areas such as National Parks, Wildlife Sanctuaries,
Biosphere Reserves, Forests as well as vegetation and fauna within the study area.
The
sensitive
maps
depicting
ecologically
and
culturally
sensitive
areas/places/structures were prepared using ground truthing and survey of India
maps, satellite imageries, primary observations etc. Ecological studies included
identification of common, rare, endangered or endemic flora and fauna of the study
area. Flora present in the area was recorded on the basis of field observation. List of
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species observed and information of flora of the area was also recorded by field
observations and community consultation. Information on existing fauna was
included based on primary physical observations made at and around the site and
through discussion with local people residing in the project area.
A general ecological survey covering an area of 2km radius from the proposed
project boundary was done as follows:
1. Information regarding land use and land cover pattern in the project area as
well as the presence of any protected areas such as the Biosphere reserves,
National parks, Wildlife sanctuaries, important bird areas etc is also collected
through relevant GIS mapping and literature survey etc.,
2. Reconnaissance survey for selection of sampling sites in and around the site
on the basis of meteorological conditions.
Primary data generated through systematic studies like field observations and
community consultation public consultation in and around the project site
within study area.
The standard methodology was followed during the primary data collection during
site visit and recorded the observed biophysical components (flora & fauna) and
crosschecked with the authenticated sources like BSI,ZSI,FSI,IUCN red data book,
forest plan & community consultation etc. with the prime objective to cover the
important aspects &
protection of the existing ecology. As per MOEFCC
classification, the project (CA stores) falls under green category and it has no long
term impacts on the surrounding ecology and biodiversity. The anticipated impact
due to project activity is very minimal
Socio Economic study
Social impacts are due to developmental interventions on human environment. The
impacts of development interventions take different forms. While significant benefits
flow in from different development actions, there is also a need to identify and
evaluate the risks and other not-so-positive externalities associated with them. The
following is an attempt to assess the socio economic condition of people with in 2km
radius from the boundary of the site to identify and measure impacts so as to
maximize positive externalities and minimize negative externalities of the proposed
project. The impact assessment also helps in facilitating informed decision-making
among stakeholders by identifying likely trade-offs and synergies.
Rationale



To assess social risks and impacts throughout the project life cycle
To ensure that social impacts and risks of a project are identified, avoided,
minimized, reduced or mitigated
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To ensure projects are socially sound and sustainable, and will be used to
informed decision making among the different stakeholders
To identify all relevant direct, indirect and cumulative environmental and social
risks and impacts of the project in an integrated way

The project context: Need for Social baseline survey and specific Tasks
involved
The Social baseline assessment aims to incorporate inputs collected from different
stakeholders into the project (facility/intervention) designs of the HPHDP. It helps to
identify key social issues related to proposed Project activities and propose social
management measures in all stages of the project cycle. The Socio-Economic study
helps to develop a Social Management Framework (SMF) to ensure that: social
considerations are fully mainstreamed in project planning, implementation and
monitoring; and potential adverse impacts are adequately mitigated and potential
benefits of the project are further enhanced to improve the effectiveness and
sustainability of the project.
Based on the specific scope of work the following tasks have been identified in
conducting intervention specific social baseline survey for the moderate to high risk
project interventions:









Preparation of a sampling & survey design
Input collection from project implementing entities and other institutional
stakeholders,
Current state of environment & Social conditions in the project site area
Undertaking survey through field visits to study project interventions requiring
ESIA/ESIA
Social impact assessment in consultation with affected stakeholders to identify
and rank key issues and suggestive measures to address the concerns of all
stakeholders
Data entry & analysis
Preparation of Intervention specific socio-environment Baseline Survey Report

Approach and Methodology
The study also adopts a two-fold methodology for data collection, namely, (i) review
of published secondary data and (ii) collection & analysis of primary data. Secondary
data will be collected from district census statistics of 2011, which includes:
demography, occupational structure, literacy profile and Social structure etc.
Similarly, the primary data will be collected through a range of research techniques
and tools as follows:


Beneficiary assessment: through transact walk, structured questionnaire,
stakeholder consultations;
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Participatory Rural Appraisal: through Focus group discussions, key Informant
Interactions through semi-structured interviewing.
Figure 4.3 Proposed approach for Socio-Baseline survey

Household-level enquiries through a wellstructured and pre-tested questionnaire.

Institutional stakeholders, Govt. officials, key
informants like: village level leaders, Teachers,
Doctors, and others will be contacted to get
public opinion

The secondary data on relevant Laws,
safeguards convergence projects, as well as
demographic data will be collected from Govt.
bodies, census records etc.

Stakeholder Consultations with FPGs, FIGs,
SHGs, Water User Associations, Community
Based Organizations, NGOs, Cooperative
societies to understand perspectives, likely
changes/challenges/mitigation strategy

Extensive Stakeholder dialogue
through different social tools like FGDs,
Participatory Rural Appraisal etc.

The approach and methodology of the Socio-Economic study would involve five
interlinked/incremental steps. These steps will each have specific tasks and each
task will further involve specific activity and each such activity aims at delivering an
output.
Some of the other activities identified as part of the approach and methodology is
detailed below.
Desk Review and Consultations
This is to familiarize with the concerned and important stakeholders so as to identify
and collect the available literature and to scope the activities. This phase also
contains consultations with various agencies and enables to verify the issues
identified in the literature review and further focus on the issues for investigation. This
activity will also help in testing the questionnaires prepared for the base line survey
and drafting checklists and interview schedules for the Focus Group Discussions
(FGDs) and key stakeholder consultations. Some of the key activities in this phase
would include:






Literature review for the present study;
Understanding project locations;
Identification of Primary and Secondary Stakeholders
Developing a questionnaire for the baseline survey;
Pre-testing and piloting the questionnaire;
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Overall sampling design for the study;
Developing consultation checklists for interviews with secondary stakeholders
& institutions;
Review of the organizational structures of the institutions responsible for
service delivery; and Study the existing schemes of the government for
agriculture and horticulture development.

Process of Stakeholder Consultations and Baseline Survey
This step contains two parallel but interdependent activities; stakeholder
consultations and baseline survey which constitute primary survey component.
Arguably, this activity lies at the core of formulation/preparation of baseline report.
Primary survey would be done using PRA tools, focus group discussions,
structured/semi-structured
questionnaire,
interview
schedules
etc.
The
questionnaires/schedules would be separately designed for each group of
respondents. The Stakeholder consultations will be primarily held with local
community members, apple growers, Non-Government Organizations (NGOs),
women members of Self Help Groups (SHGs), Farmer Interest Groups(FIG),
Cooperative societies small farmers. The purpose is to analyze and understand likely
social and environmental issues that need to be addressed during preparation of
ESMF/ESMP. Baseline information will be gathered from the all project affected
stakeholders and consultations would focus on obtaining quantitative and qualitative
data/inputs. The survey and consultations would help in identifying and assessing the
as-is status of local community in the study area. This questionnaire will be
administered to the sampled population. The questionnaire is principally a schedule
intended to capture the farmer‟s perception on the prevailing horticulture scenario
and anticipated benefits that can be accrued through the proposed interventions by
HPHDP.
The survey would also cover key social and demographic indicators of the
beneficiaries in the project area villages and the availability of forward and backward
linkages like accessibility to markets, supply chain, credit support, storage, water
supply, farm inputs, grading and packaging facilities, advertisement and marketing
support etc. The exercise would also engage some of the following stakeholders:






Farmers
Market extension officials from the State/Central Government
Wholesale markets/dealers
Controlled Atmosphere Stores
Grading and Processing plants

Consultations with all above listed stakeholders will help in enhancing the baseline
study qualitatively and quantitatively. Following figure shows different methods for
stakeholder consultations.

M/s. Ramky Enviro Services Private Limited

4.15

ESIA Report

Controlled Atmosphere Storage Unit (CA), Jarol Tikkar

Figure 4.4: Methods for Stakeholder Consultations

Techniques used for the Study
The entire exercise will be proposed carried out through a variety of Social Analysis
tools like surveys and structured, semi-structured and In-depth Interviews and
Focused Group Discussions (FGDs). The social analysis tools for undertaking
baseline survey has been further organized into five main categories (for working
purposes)





Analytical and Consultation tools
Participatory Methods
Quantitative Research
Qualitative Research

Methods of Data Collection
The following methods would be used for data collection





Beneficiary Assessment
Focus Group Discussions
Household surveys
Unstructured/semi-structured interviews

For collecting the quantitative data at individual farmers‟ level, sample survey will be
conducted among the target group using structured questionnaire. Questionnaire will
include the personal information, Knowledge and awareness on Education, Health,
crop specific information, practices, forward and backward linkages etc. Household
survey will be undertaken covering the following aspects:




Key informant interview (KII) (Institutional Stakeholders)
Household survey at Individual level
Beneficiary Assessment
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In addition, „Participatory Rural Appraisal‟ (PRA) method will be used as a
supplement to the formal questionnaires of sample survey to obtain additional data
pertaining to farmers‟ risks and challenges in the horticulture cultivation, Himachal
Pradesh. The PRAs would be focused on horticulture profile of the state,
issues/challenges such as production, land usage, irrigation, market linkage;
technology usage in the farming, cropping patterns will be reviewed to understand
the background of the project.
Data Analysis
The information collected through structured interviews and baseline survey
questionnaires will be systematically coded, validated, analyzed and tabulated.
Wherever required, the observations will also be supported from the information
collected through desk research. Content analysis will be used to analyze the
information related to Focus Group Discussions. The primary socio-economic
baseline study reports will be presented to the department and other identified for
obtaining their feedback and suggestions.
Procedure/Steps Involved in conducting Social baseline survey
The following are indicative list of steps involved in conducting primary social
baseline survey












A review of the project component and activities proposed in the project
Review of relevant literature including laws, regulations, guidelines; and key
policies related to tribal population, farmers, women, Forest and Rehabilitation
& Resettlement
Review of relevant schemes and convergence projects
Interaction with institutional stakeholders
Key informants review: Interaction with Community Based Organizations and
Joint Liability Groups
Household data collection through purposive sample survey
Robust stakeholder consultations through different participatory, ethnographic
and community consultation based social analysis tools
Data entry and verification through statistical packages
Analysis of social impacts, evaluate alternatives, design appropriate
mitigation, management, and monitoring measures
Preparation of measures to be taken during the implementation & operation of
a project to eliminate/offset adverse environmental and social impacts.

Capacity Building
Training Need Assessment (TNA) gathers information about organizational overall
capacity, potential barriers for capacity development, existing gaps within the
personnel, stake holders etc. and accordingly enables the trainer to execute training
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program to attain desired capacity based on the existing capacity of the
trainees/organizations/departments.
a) Verifying client demand: The Clients‟ perceptions towards an issue at an
organization and his aspiration to address a certain issue form the beginning of
TNA. This initial information gathering from the client enunciates his commitment
to address existing organizational capacity gap towards potential new change.
Various methods like problem tree analysis approach, five whys approach
methods can be applied to identify the clients‟ demand for training. This process
complements the client and the trainer thereby facilitating the trainees
understands and applies new skills or knowledge gained making the trainingrelated results evident towards capacity building of an organization.
b) Identifying the key stakeholders: Stake holder is an entity either internal or
external part of the organization with declared or conceivable stake in an
organization. They can be an individual, group of individuals, unorganized groups
or an organization and broadly classified into primary or secondary stakeholders
contingent to the impacts they sustain due to organizational activities. They form
an essential part of training need assessment as they influence the structure and
outcome of the training. Four major attributes are imperative while performing
stake holder analysis towards training; the stakeholders‟ position on the training
issue, the level of influence (power) they hold, the level of interest they have in
the specific program, and the group/coalition to which they belong or can
reasonably be associated with. Stake holder analysis typically precedes finalizing
the training proposals as it enunciates the sustainability of designed program.
c) Identifying desired capacity: The desired capacity is the set objectives or
standards or targets that an organization desires to reach or achieve. To identify
the desired capacity of an organization is the foremost requirement based on
which the training need assessment can be designed. Also it is imperative for the
trainer to have a clear idea about development objective and desired capacity of
the client. This enables the trainer to ensure that all efforts of training needs are
comprehended during the training program. This process eliminates any potential
misinterpretations between client and the trainer.
d) Identifying current capacity: The capacity of the organization with which it is
currently working to reach the set targets or objectives, is called the current
capacity. When the current capacity becomes limited, the organization fails to
achieve the desired standards, in which case training could facilitate to attain
higher set objectives. Accordingly it is important for the trainer to comprehend the
current capacity of client, employees, and organization before designing a training
program. It specifically helps in exploring the capacity gaps for capacity
development of an organization. Capacity analysis elucidates the existing
capacities and assesses what the organization already has and does.
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e) Identifying Gaps (from current to desire): Gap analysis primarily focuses to
ascertain the wanting within the system. It focuses on how the organization and
employees currently operate against their performance in an ideal condition, if
provided. With a detailed definition of the current and the desired capacities, and
initial information available the trainer has a clear understanding of if and how the
training can contribute to capacity development. This provides provision for the
trainer to design a structured training program to strengthen the capacities of the
trainees and an organization. Knowledge about the desired capacity also guides
for specific areas to be focused and confirm the details to be collected.
4.5.2 Secondary baseline data collection
Prior to initiating the studies, detailed information on the project was obtained from
the project proponent and was studied /discussed thoroughly.
Secondary data was collected from reliable sources like local district administration,
Government Organizations/Departments such as Survey of India, Department of
Geology, Botanical Survey of India, Zoological Survey of India, State Forest
department, concerned IMDs, National Information Center data base, published
census documents, MoEF&CC, CPCB, WII/ESIA publications and monograms etc.
Efforts have been made to collect updated and relevant data.
Secondary data would be restored to environmental parameters like
physiography/terrain and geomorphology, geology & soil, flora, fauna, drainage
pattern, water use (surface & ground), air, meteorology, socio-economic etc.
4.5.3 Assumptions and Limitations of the study.
During the preparation of ESIA reports for the fruit processing units and identifying
the environmental impacts arising out of these project activities, some of the need
based assumptions were used in the report for fulfilling the guidelines.
Assumptions


Around 90% of the projects interventions fall under orange & green categories
and there is no red category intervention under HP project. Hence the magnitude
of process operations involved and their expected emission levels are marginal in
nature and no adverse impacts are exported from these four project interventions.
The project study area is identified and confined to 2 km radius from the project
sites for all the ESIA reports for generating primary as well as secondary data
including one season baseline data for ambient air, water, noise, soil and
ecological data. Socio economic survey is also carried out from the available
habitations within 2 km radial distance from project sites due to the existing terrain
structure surrounding the project sites. In addition the project workforce and
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labour approaching to the project sites are mainly from nearby adjacent villages
within 2 km from the main site.
In view of the above environmental conditions existing surrounding the project site
around 2 km radial distance is identified and assumed for field studies.


DG Set used in the facility have a maximum stack height of 7 m. Based on the
dispersion pattern guidelines, effect of air pollution due to flue gasses from the
stack will be felt at around 10 times the stack height.



All the facilities of proposed project are located in hilly terrain of Himachal
Pradesh; the catchment area of each facility is not crossing 2 km distance.
Hence, environmental impacts on water or soil pollution due to project activities
would be confined to less than 2 km area from the facility.



As part of baseline AAQ monitoring 3 to 5 monitoring stations to be set to up
(minimum 1 upwind & 2 downwind sides / impact zones).
As per the MoEF&CC guidelines for building, construction and area development
projects less than 5 ambient air quality monitoring stations has to be studied for
ESIA/ESMP reports.





Waste water generated due to the activities of the intervention will be treated and
used within the project site to achieve zero discharge from the site.



The magnitude of impact on soil due to activities of the interventions will be
minimal hence 2-5 soils samples will be collected within the study area.



Around 33% of intervention area will be developed as greenbelt area if available.



CPCB/ MoEF&CC regulatory standards were assumed for designing the
environmental management plans for all the processing units to meet the
emission effluent standards.



ESMP should be regarded as a live document and should be reviewed as impacts
become apparent during the project life.

Limitations


The numbers of AAQ monitoring stations in the site are identified based on terrain
of the study area & feasibility to set to the monitoring equipment.



Treated water after being used for greenbelt, flushing and dust suspension etc.,
within the site excess will have to be discharged to nearest sewer or water body.

M/s. Ramky Enviro Services Private Limited

4.20

ESIA Report


Controlled Atmosphere Storage Unit (CA), Jarol Tikkar

In case of shortage of land in existing interventions maximum area possible will
be developed as green belt, remaining shortfall should be developed nearest
open area available to the project site.
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Chapter 5
Environmental & Social baseline information
5.1 Introduction
Baseline environmental status in and around the proposed project site depicts the
existing environmental conditions of air, noise, water, soil, biological and socioeconomic environment. Considering the proposed project as the center, a radial
distance of 2 km is deemed as „study area‟ for baseline data collection and
environmental monitoring.
5.2 Baseline environmental studies
The main aim of the impact assessment study is to find out the impact of the project
on the environment. This study has to be carried during the project planning stage,
so that the proponent can implement the project in a technically, financially and
environmentally viable way.
The success of any impact assessment study depends mainly on two factors. One is
estimation of impact from proposed project on the environment and the second one
is assessment of the environmental condition. Both are key factors to arrive at the
post project scenario. The estimated impact due to the proposal can be
superimposed over the existing conditions to arrive at the post project scenario. The
scope of the baseline studies includes detailed characterization of following
environmental components, which are most likely to be influenced by setting up an
industry
 Meteorological conditions
 Ambient air quality
 Noise levels
 Water quality
 Soil quality
 Ecological studies
 Socio economic & Health studies
 Land utilization
5.2.1 Monitoring Period
The baseline study was conducted for collection of data of water, Noise soil,
ecological and social studies and traffic study etc. during the months of May and
June, 2018 with in the 2 km radius form the proposed site. Particularly the air quality
monitoring was carried out in the month of August, 2018, considering the optimum
activity of all the interventions, being the peak season for the apple harvest,
processing and marketing. The location map of the project site is given as Figure 5.1
and the topographic map showing the baseline locations is given as Figure 5.2.
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Figure 5.1: Location map of the project site
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Figure 5.2: Topographic map showing the baseline locations
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Baseline data was collected for various environmental attributes so as to compute
the impacts that are likely to arise due to the project activities at the proposed
location.
5.3 Local meteorological conditions
Regional meteorological scenario helps to understand the trends of the climatic
factors. It also helps in determining the sampling stations in predicting the post
project environmental scenario. Meteorological scenario exerts a critical influence on
air quality as the pollution arises from the interaction of atmospheric contaminants
with adverse meteorological conditions such as temperature inversions. Atmospheric
stability and topographical features like hills, canyons and valleys.
The study of meteorological conditions forms an intrinsic part of the Environment
Social Impact Assessment (ESIA) Study. The meteorological conditions of an area
and the industrial process are both intertwined and each has a definite influence over
the other. Favorable weather conditions and the surroundings help the successful
operation of an industry; while the industrial activity influences the weather in both
positive as well as negative ways.
The climate of any place is dependent on various geographical factors. The state of
Himachal Pradesh is a hilly region and it experiences a pleasant Climate throughout
the year. It experiences heavy snow fall during the winter months. The weather of
Himachal alters with the change of altitude. The region generally experiences three
seasons. The winter season spans from October to February. The summer months
are March to June. By July the rainy season starts in the hilly region and it ends in
September. The climate in the study area varies from hot and sub-humid tropical
The temperatures recorded were in the range of 4˚C to 30˚C and relative humidity
varies from 27% to 87% respectively throughout the year. Summary of the
meteorological data of the district is given in Table 5.1. The climatological data is
given in the Table 5.2.
Table 5.1: Meteorological data (October 2017 – September 2018)
Temperature (˚C)

Rainfall

Month

Mean
minimum

Mean
maximum

Monthly
(mm)

No. of rainy
days

Oct-17
Nov-17
Dec-17
Jan-18
Feb-18
Mar-18
Apr-18

13
11
7
4
6
8
12

26
22
19
17
19
24
27

0
0.8
64.8
25.3
28.7
48.8
62.1

0
2
3
1
6
8
12
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speed (kmph)

Humidity
(%)

8.3
7.6
7.6
7.9
8.6
9.7
10.8

40
36
34
29
36
34
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Temperature (˚C)

Rainfall

Month

Mean
minimum

Mean
maximum

Monthly
(mm)

No. of rainy
days

May-18
Jun-18
Jul-18
Aug-18
Sep-18

15
18
18
17
15

30
29
27
26
25

61.4
261.2
860.4
649.5
441

11
17
26
31
21

Mean wind
speed (kmph)

Humidity
(%)

11.9
9
5.8
5.4
6.9

27
50
77
87
73.6

Source: worldweatheronline.com

Table 5.2: Climatological data

Month

Shimla, Lat: 31˚ 06’ N & Lon: 77˚ 10’ E, MSL 2202 m
Temperature (˚C)
Rainfall
Mean
wind
Humidity
No. of
Mean
Mean
Monthly
speed
(%)
rainy
minimum maximum
(mm)
(kmph)
days

Predominant
wind
direction

Jan
2.8
10.9
66.4
4.2
2.9
67
SW
Feb
3.7
11.9
75.3
5.6
3.5
65
SW
Mar
7
15.8
81.2
6.1
4.2
57
NE
Apr
11.4
20.5
60.8
4.8
3.6
47
SW
May
14.6
24.1
90.3
7
3.6
48
NE
Jun
16.2
24.8
181.9
9.6
2.8
62
NE
Jul
15.9
22.6
329.8
17
1.8
85
NE
Aug
15.5
22
320.4
15.7
1.2
88
NE
Sep
14.1
22.1
142.3
8.2
1.7
79
NE
Oct
11.1
20.3
36.7
2.3
2.2
63
NE
Nov
7.8
16.7
18.4
1.3
2.3
61
NE
Dec
5.1
13.5
24.2
2
2.8
60
NE
Source: GOI, Ministry of Earth Sciences, IMD, Climatological Tables (1981-2010)

5.3.1 Wind pattern
Dispersion of the different air pollutants released into the atmosphere has significant
impacts on neighborhood air environment. The dispersion or dilution of air pollutants
over the large area will result in considerable reduction of the concentration of a
pollutant. The dispersion in turn depends on the weather conditions like the wind
speed, direction, temperature, relative humidity, mixing height, cloud cover and also
the rainfall in the area. Normally the impacts surrounding the project site are studied
in detail.
Wind speed and direction data recorded during the study period is useful in
identifying the influence of meteorology on the air quality of the area. Based on the
meteorological data, wind roses that is the diagrammatic representation of wind
speed and wind direction along with their persistence for a fractional period of
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occurrence at a given location is constructed. Wind directions and wind speed
frequency observed during study period are given in Table 5.3, wind rose diagrams
are given in Figure 5.3.
Temperature & relative humidity
The maximum and the minimum temperatures recorded at monitoring station during
the study period (August 2018) were 25.9 ºC and 16.2 ºC respectively. The
maximum and minimum relative humidity recorded at monitoring station during the
study period was 88% and 54%.
Table 5.3: Frequency distribution table for August 2018
Wind
Directions

Wind Classes (m/s)
0.50 - 2.00

2.00 - 3.50

3.50 - 5.00

>= 5.00

Total
(%)

N

0.60

0.00

0.00

0.00

0.60

NNE

1.19

0.00

0.00

0.00

1.19

NE

4.76

1.19

0.00

0.00

5.95

ENE

11.90

0.60

0.00

0.00

12.50

E

4.47

0.00

0.00

0.00

4.47

ESE

2.98

0.00

0.00

0.00

2.98

SE

5.95

0.00

0.00

0.00

5.95

SSE

6.55

0.00

0.00

0.00

6.55

S

0.00

0.00

0.00

0.00

0.00

SSW

1.79

0.00

0.00

0.00

1.79

SW

10.71

0.60

0.00

0.00

11.31

WSW

6.55

4.76

0.00

0.00

11.31

W

5.36

11.31

0.00

0.00

16.67

WNW

5.95

4.76

0.00

0.00

10.71

NW

3.86

1.19

0.00

0.00

5.05

NNW

1.79

0.60

0.00

0.00

2.38

Sub-Total

74.40

25.00

0.00

0.00

99.40

Calms (< 0.5 m/s)
Total
Note: 1. Average windspeed is 1.61m/s
3. All values are in percentage.
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Figure 5.3: Wind rose for the month of August 2018

5.4 Environmental baseline data for the components
For collection of environmental data few locations were identified in and around the
project site. For collecting air quality samples, locations were identified considering
upwind, downwind, nearby villages. Whereas water samples were collected from
nearby villages and surface water available in the study area.
5.4.1 Ambient air quality
The ambient air quality status has been assessed with respect to the study zone of
within 2 km radius from the center of the project site. The baseline ambient air quality
assessed through a scientifically designed ambient air quality network. The design
of monitoring network in the air quality surveillance programme is based on the
following considerations








Meteorological conditions on synoptic scale
Topography of the study area
Representation of regional background levels
Representation of project site
Influence of the existing sources (if any) are to be kept at minimum
Inclusion of major distinct villages to collect the baseline status
Comparison of previous study results to interpret air quality over a period of
time

Air pollution in the project area is considerable and is primarily due to process
activities. The pollutants of concern are particulate matter (PM2.5 & PM10), sulphur
dioxide (SO2), oxides of nitrogen (NOx). Ambient air quality (AAQ) in the project
impact area has been carried out for the pollutants of concern and as per the
requirements of an ESIA and is presented in this section.
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Ambient air quality in the study area has been assessed through a network of AAQ
monitoring locations fixed using screening models within 2 km radius keeping in view
the topographical and meteorological conditions. The air samplers were fixed on top
of building at a height of about 3.0 m above the ground level ensuring there are no
obstructions to the free flow of winds in all air quality monitoring locations. The
locations were selected to assess the dispersion of the pollutants considering the
prevalent meteorological conditions. The prime objective of the baseline air quality
study was to assess the existing ambient air quality of the area. The monitoring has
been performed for one season. The locations of the AAQ are described in Table 5.4
& Figure 5.2.
5.4.1.1

Air quality scenario in the study area

The concentration levels of air pollutants of concern, as mentioned above, are
presented in Table 5.5. Statistical parameters like minimum, maximum and 98th
percentiles have been computed from the observed raw data for all sampling
locations. The observed values were compared with the standards as prescribed by
MoEF&CC for industrial, residential and rural zone.
Table 5.4: Ambient Air Quality Monitoring Locations
Name
Site
Dokhri
Jaith
Kanela Village
Thinu

W.R.T Site
Distance (km)
-

Direction
-

Latitude

Longitude

31°16'21.49"N

77°29'55.81"E

0.7
1.2

NE
SW

31°16'40.22"N
31°16'8.00"N

77°30'10.24"E
77°29'15.47"E

1.37
1.9

N
N

31°17'0.28"N
31°17'21.61"N

77°29'51.07"E
77°29'38.07"E

Table 5.5: Ambient air quality PM10, PM2.5, SO2 & NOx levels in the study area
(µg/m3)
PM10
Location
Jarol-Tikkar(Site)
Dokhri
Jaith
Kanela Village
Thinu
98 Percentile
NAAQ Standards 2009(24 hr)

PM2.5
th

Min
34.3
28.9
30.2
29.7
32.2

98
Percentile
35.4
35.4
32.3
32.3
32.5
32.5
33.2
33.2
34.5
34.5
32.3 to 35.4
Max

100
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Min
19.5
17.9
18.3
17.7
18.8

98th
Percentile
21.7
21.7
18.4
18.4
19.5
19.5
18.9
18.9
20.6
20.6
18.4 to 21.7
Max

60

5.8

ESIA Report

Controlled Atmosphere Storage Unit (CA), Jarol Tikkar
SO2

NOx
th

Location
Jarol-Tikkar(Site)
Dokhri
Jaith
Kanela
Thinu
98 Percentile
NAAQ Standards 2009(24 hr)

Min

Max

6.1
5.2
5.1
4.4
4.8

7.7
6.1
6.4
5.4
5.4
5.4 to
80

98
Percentile
7.7
6.1
6.4
5.4
5.4
7.7

Min
14.3
12.8
13.2
12.5
13.2

98th
Percentile
15.2
15.2
13.8
13.8
14.3
14.3
14.8
14.8
14.3
14.3
13.8 to 15.2
80
Max

The 24 hourly average values of PM 2.5µm, PM 10µm, SO2 and NOx were recorded.
 98th percentile of Particulate Matter <10µm recorded within the study area
were in the range of 32.3 to 35.4 µg/m3
 98th percentile of Particulate Matter <2.5µm recorded within the study area
were in the range of 18.4 to 21.7 µg/m3
 98th percentile of SO2 recorded within the study area was in the range of 5.4
to 7.7 µg/m3
 98th percentile of NOx recorded within the study area was in the range of 13.8
to 15.2 µg/m3
The results were compared with the national ambient air quality standards (NAAQS)
and found that the PM2.5 and PM 10, SO2 and NOx values for all the samples in the
study area were within the limits prescribed for residential and rural areas.
5.4.2 Water Environment
Water samples were collected from taps and surface water used by villagers for their
daily use and some important physical and chemical parameters were considered for
depicting baseline status of the study area. The details of ground water sampling
locations are given in Table 5.6.
Table 5.6: Water sampling locations
Name
Site
Kanela Village
Thinu Village
Thanijubbar
Lake

W.R.T. Site
Distance (km) Direction
1.21
N
1.91
NNW
1.6

N

Latitude

Longitude

31°16'21.49"N
31°17'0.28"N
31°17'21.61"N

77°29'55.81"E
77°29'51.07"E
77°29'38.07"E

31°17'10.72"N

77°29'56.52"E

The water samples were analyzed and the analytical results were compared with IS:
10500-2012 drinking water standards and the results are shown in Table 5.7.
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The water samples results of one sample collected are within the acceptable limits
as per the drinking water standards IS 10500:2012, whereas one water samples is
falling above acceptable limits and below permissible limits with respect to the total
hardness.
The surface water results of collected samples are falling under Class A except for
BOD as per IS 2296-1992 Inland surface water standards.
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Table 5.7: Water analysis results
Analysis Results
S.No

Parameter

Unit

Ground water Standards as
per IS -10500:2012
Acceptable
Permissible
limit
limit
6.5-8.5
No Relaxation
--500
2000
200
600
250
1000
200
400
45
No Relaxation
200
600
75
200
30
100
----1
1.5
0.3
0.01
No Relaxation
0.05
0.05
1.5
0.01
0.05
5
15
0.5
1
0.001
No Relaxation
-

IS 2296-1992 Inland surface water standards

Thanijubbar
A
B
C
D
E
Lake
1
pH Value
-7.1
6.9
7.3
7.3
6.5-8.5
6.5-8.5
6.0-9.0 6.5-8.5 6.5-8.5
2
Elec. Cond
µS/cm
470
115
590
210
2250
3
Dissolved Solids
mg/l
259
64
410
130
500
1500
2100
4
Alkalinity
mg/l
22
14
165
56
5
Chloride (as Cl )
mg/l
60
25
45
34
250
600
600
6
Sulphate (as SO4)
mg/l
2
2
24
18
400
400
1000
7
Nitrate (as NO3)
mg/l
40
12
4
1.3
20
50
8
Hardness (as CaCO3)
mg/l
221
78
185
79
200
9
Calcium (as Ca )
mg/l
65
18
54
15
10
Magnesium (as Mg)
mg/l
14
8
12
10
11
Sodium (as Na)
mg/l
12
4
28
23
12
Potassium (as K)
mg/l
7
5
14
<5
13
Phosphate as (PO4)
mg/l
5.4
3.6
1.1
0.6
14
Fluoride (as F)
mg/l
<0.5
0.55
0.6
0.75
1.5
1.5
1.5
15
Iron (as Fe)
mg/l
<0.2
<0.2
<0.2
<0.2
0.3
0.5
16
Lead (as Pb)
mg/l
<0.01
<0.01
<0.01
<0.01
0.1
0.1
17
Chromium (as Cr)
mg/l
<0.05
<0.05
<0.05
<0.05
0.05
0.05
18
Copper (as Cu)
mg/l
<0.05
<0.05
<0.05
<0.05
1.5
1.5
19
Arsenic (as As)
mg/l
<0.01
<0.01
<0.01
<0.2
0.05
0.2
0.2
20
Zinc (as Zn)
mg/l
<1
<1
<1
<1
15
15
21
Boron (as B)
mg/l
<0.1
<0.1
<0.1
<0.1
2
22
Mercury (as Hg)
mg/l
<0.001 <0.001 <0.001
<0.001
0.001
23
COD
mg/l
60
24
BOD
mg/l
14
2
3
3
25
Total coli
MPN/100ml
9.2
21
17
350
26
E.coli
P/A
A
A
A
P
Note: Class A-Drinking water source without conventional treatment but after disinfection; Class B-Outdoor bathing; Class C-Drinking water source with conventional treatment
followed by disinfection; Class D-Fish culture and wild life propagation; Class E-Irrigation, industrial cooling or controlled waste disposal
Site

Kanela

Tinnu
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5.4.3 Soil Environment
For studying the soil types and soil characteristics, sampling locations were selected
near to the site to assess the existing soil conditions representing various land use
conditions and geological features.
The homogenized soil samples collected in 2 km radius from the project site at
different locations packed in a polyethylene plastic bag and sealed. The sealed
samples were sent to laboratory for analysis. The important physical, chemical
parameter were determined from all samples.
The soil sampling locations and the analysis results are given in Table 5.8 &
Figure 5.2. Soil analysis results are given Table 5.9 and the results are compared
with ICAR standards.
Table 5.8: Soil sampling locations
W.R.T. Site
Latitude (N)
Longitude (E)
Distance (km) Direction
31°16'21.49"N
77°29'55.81"E
1.21
N
31°17'0.282"N 77°29'51.076"E
1.91
NNW
31°17'21.613"N 77°29'38.075"E

Name of location
Site
Kanela Village
Thinu Village

Table 5.9: Soil analysis
Unit

JarolTikkarSite

Texture

-

Sandy loam

Color

-

Light brown

Parameter

pH ( 1:5 extract)

Kanela

Thinu

Sandy
loam
Blackish
brown

Sandy
loam
Blackish
brown

--

6.5

7.9

8.2

g/cc

1.16

1.19

1.22

%

2.91

2.47

2.91

Calcium as Ca
Magnesium as Mg
Available Potassium as
K

mg/Kg
mg/Kg

1054
308

3878
190

1716
70

Kg/ha

159

231

184

Available Nitrogen as N

Kg/ha

322

341

594

Kg/ha

17

33

32

mg/Kg
mg/Kg

3.1
28.6

11.1
26.3

9.1
31.8

Bulk Density
Total organic Carbon

Available Phosphorus
as P
Lead as Pb
Copper as Cu

M/s. Ramky Enviro Services Private Limited

Standard soil
classification – Indian
Council of Agricultural
Research, New Delhi

Acidic <6.0
Normal to saline 6.0 – 8.5
Tending to be alkaline 8.69.0
Alkaline > 9.0
Low <0.5%, Medium 0.50.75%, High >0.75%
------Low below 110; Medium 110
to 280; High above 280
Low below 280; Medium 280
to 560; High above 560
Low below 10; Medium 10 to
25; High above 25
-------
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Unit

JarolTikkarSite

Kanela

Thinu

mg/Kg
mg/Kg
mg/Kg
mg/Kg

<0.1
87.6
<0.2
14.8

<0.1
97.8
<0.2
13.1

<0.1
59.8
<0.2
7.2

Standard soil
classification – Indian
Council of Agricultural
Research, New Delhi
-------------

The analytical results of the soil samples collected during the study period are
summarized in above Table 5.9.
 pH values varying from 6.3 to 8.2 indicates the samples are falling in normal
to saline class.
 Total organic carbon percentage is varying 2.47 to 2.91% indicating that all
the samples are falling in high range.
 Available potassium, nitrogen and phosphorus values varying between 159 to
231 kg/ha, 322 to 594 kg/ha & 17 to 33 kg/ha respectively. This indicates
that all samples are falling in medium and high range.
From the above results it can be inferred that the soil quality in the study area is
medium in available nitrogen, available phosphorus and available potassium.
Pesticide analysis
In the present-day agricultural system, the utilization of agrochemicals has become
essential for the protection of crops and plants to increase and improvise the yield,
productivity and quality with respect to meet the growing demands for fruits and
vegetables. The pesticides belong to a category of chemicals used globally as
insecticides, herbicides, rodenticides, fungicides, nematicides and plant
magnification regulators in order to control weeds, pests and diseases in crops as
well as for health care of humans and animals. Pesticides cause serious health
hazards to living systems because of their rapid fat solubility and bioaccumulation in
non-target organisms. In India organochlorine insecticides such as DDT and HCH
constitute more than 70% of the pesticides utilized at present.
As per the reports, apples alone devour 33% of the aggregate pesticides in
agribusiness/cultivation in Himachal Pradesh. In apple cultivation, the contribution of
pesticides is unavoidable because of assault of different pests in its growth period.
Insect pest management includes the prudently combined use of in excess of one
component for example, sprays/fungicides/bactericides, biocontrol agents, or
mechanical or social practices. Besides, if synthetic pesticides are utilized, they are
constantly requirement based and clearly at the prescribed rates of application.
The results for pesticide analysis of the soil samples collected from a few apple
orchards of Himachal Pradesh have been given in Table 5.10
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Table No. 5.10: Organ chlorine & Organ phosphorous pesticides detected in soil
sample

Sr. No
1

Location of
Sample collection
(Village)
Thinu

Organochlorine
Pesticide(s) Detected
Heptachlor

Organophosphorus
Pesticide(s) Detected
Parathion-methyl

From the analysis it is observed that Organochlorine and Organophosphorus
pesticides were observed in the sample. The studies focused on monitoring and
investigation of persistent organic pesticide(s) residues, particularly the OCPs and
OPs, present in soils of a few selected apple orchards of Himachal Pradesh, it was
found that the soils are contaminated by persistent organic pesticides.
5.4.3.1 Land Use and Land cover
Land use is influenced by economic, cultural, political, and historical and land-tenure
factors at multiple scales. Land cover, on the other hand, is one of the many
biophysical attributes of the land that affect how ecosystems function land use
referred to as man‟s activities and the various uses which are carried on land and
land cover is referred to as natural vegetation, water bodies, rock/soil, artificial cover
and others resulting due to land transformation. Since both land use/land cover are
closely related and are not mutually exclusive they are interchangeable as the former
is inferred based on the land cover and on the contextual evidence.
a) Importance of LULC
A modern nation, as a modern business, must have adequate information on many
complex interrelated aspects of its activities in order to make decisions. Land use is
only one such aspect, but knowledge about land use and land cover has become
increasingly important as the Nation plans to overcome the problems of haphazard,
uncontrolled development, deteriorating environmental quality, loss of prime
agricultural lands, destruction of important wetlands, and loss of fish and wildlife
habitat. So it is needed to monitoring and managing systematically to maintain food
security, to minimize deforestation, conservation of biological diversity and protection
of natural resources. It is necessary to enhance human occupation to the changing
social, economic and natural environmental conditions. Rapid increase in population
demands for more food, fodder and fuel wood have led to large scale environment
degradation and ecological imbalance. In order to use land optimally, it is necessary
to have first-hand information about the existing land use/land cover (ELULC)
patterns, which help to analysis of environmental processes and problems in living
conditions as well as to maintain the standards at current levels.
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b) Description of Existing Land Use & Land Cover
Land use/land cover (LU/LC) map was extracted for 2 km radial distance from the
project site, which considered as the study area as well as impact area due to
proposed project intervention. The preparation of LU/LC map involved by using
Geographical Information Systems (GIS) and remote sensing technology along with
utilization of Survey of India topographic map as secondary reference. The LULC
map was classified as per NRSC standard Level-II classification format and
represented the map in 1: 50000 scale. LUCC map with 2 km radius is given in
Figure 5.4 and LULC classification details are given in Table 5.11.
Table 5.11: Land use/land cover class types and area statistics
Level – I
Level – II
Area(ha)
Percentage
Agricultural Land
Plantation
505.7
40.2
Evergreen\ Semi–evergreen
602.8
48.0
Forest Land
Scrub Forest
98.6
7.8
Water bodies
River\Stream
10.3
0.8
Other
Grassland\ Grazing Lands
39.3
3.1
Total
1256.7
100.0
Land Use
505.7
40.24
Land Non Use
751
59.76
In present study 5 classes have been found in Level-II category, which can be
summarized in 4 classes as Level-I classification standard. According to the level-I
classification it is noted that around 48% of the study area is covered by forest land
which include deciduous forest and scrub forest, whereas agricultural land area is
near about 40%. Water bodies are covering very less area with 0.8 % of the study
area.
As LULC is represented in 1:50000 scale so majority in area of the surroundings
land use and land cover will be visible in LULC thematic map of the study area. Few
classes may missed out\ ignored due to not full filling the criteria of minimum
mapping unit as well as not representable in 1:50K scale standard.
According to land use map it is noted that, study area is mostly dominated by Forest
and Agricultural. The study area covers few water streams, and there are no such
major water bodies found within 2 km radius from the project site.
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Figure 5.4: Land Use and Land Cover map
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5.4.4 Noise Environment and Traffic Study
5.4.4.1 Noise Environment
Noise can be defined as unwanted sound or sound in the wrong place at the wrong
time. It can also be defined as any sound that is undesirable because it interferes
with speech and hearing, is intense enough to damage hearing or is otherwise
annoying. The definition noise as unwanted sound implies that it has an adverse
effect on human beings and their environment, including land, structures, and
domestic animals. Noise can also disturb natural wildlife and ecological systems.
Sound can be transmitted through gases, liquids, and solids. Noise impacts can be
of concern during the construction and the operational phases of projects. Noise
should also be considered in relation to present and future land use zoning and
policies.
Construction noise can be a significant source of community noise of concern which
is impacts people near the construction site, including the construction workers and
also those who are totally unrelated to construction activities (e.g. area residents,
office workers, school children, staff, etc.). Factors which are important in
determining noise levels that will potentially impact such populations include distance
from the noise source, natural or man-made barriers between the source and the
impacted population, weather conditions which could potentially absorb, reflect, or
focus sound (such as wind speed, direction, temperature inversions), and the scale
and intensity of the particular construction phase (excavation, erection, or finishing).
The environment/health impacts of noise can vary from noise induced hearing loss
(NIHL) to annoyance depending on loudness of noise levels and tolerance levels of
individual.
a) Sources of noise
The main sources of noise in the study area are domestic activities, industrial
activities and vehicular traffic. The main occupation of the villagers in the study area
is agriculture and business.
Baseline noise levels have been monitored at 5 locations within the study area, using
Noise Level Meter. Keeping in view the land use pattern, residential areas,
commercial areas & bus stands etc., were identified for assessment of existing noise
level status. The day levels of noise have been monitored during 6 AM and 10 PM
and the night levels during 10 PM and 6 AM. The details of noise monitoring
locations are given in Table 5.12 & Figure 5.2. The results are presented in Table
5.13.
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Table 5.12: Noise monitoring locations
Location

W.R.T Site
Distance (km) Direction

Site
Kanela Village
Thinu
Jaith
Dokhri

1.37
1.9
1.2
0.7

N
N
SW
NE

Latitude

Longitude

31°16'21.49"N
31°17'0.28"N
31°17'21.61"N
31°16'8.00"N
31°16'40.22"N

77°29'55.81"E
77°29'51.07"E
77°29'38.07"E
77°29'15.47"E
77°30'10.24"E

Table 5.13: Results of noise quality monitoring dB(A)
Kanela

Jaith

Residential areas
40.6
40.7
41.3
41.8
42.3
42.6
42.9
43.8
43.2
45.2
46.8
48.5
49.8
51.2
54.3
53.4
55.4
54.6
56.4
55.4
53.2
55.4
54.6
54.8
52.1
53.2
53.4
53.9
52.1
54.7
53.4
55.8
52.3
54.4
51.7
53.5
50.6
52.1
45.4
50.4
44.3
47.8
42.3
45.4
41.3
44.3
40.8
40.7
40.6
40.7

Dokhri

Standards dB(A)

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
Min

Commercial area
41.3
42.9
43.1
44.7
44.3
45.2
49.9
54.5
55.6
58.5
58.3
56.5
55.4
53.4
53.2
55.4
54.3
52.3
48.5
45.7
44.9
44.2
43.4
42.8
41.3

40.4
41.1
42.3
43.4
44.5
46.5
50.4
54.4
55.5
56.5
55.5
54.5
54.5
54.4
52.2
53.3
48.8
49.3
46.5
44.3
43.3
42.2
42.1
41.2
40.4

Max

58.5

56.5

56.4

55.8

56.5

AAQ Standards in respect of Noise SO 123 ( E ) dt 14th Feb 2000 – Residential
Area
AAQ Standards in respect of Noise SO 123 ( E ) dt 14th Feb 2000 – Commercial
Area

Tikkar
village

AAQ Standards in respect of Noise SO 123 ( E ) dt 14th Feb 2000 – Silence Area

Hours

Site

Lday
Lnight

54.3
42.7

52.8
41.3

52.7
41.1

53.6
42.5

53.1
41.9

50
40

55
45
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40.5
42.3
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44.7
45.9
47.6
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55.4
56.5
56.3
55.4
54.3
52.3
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51.2
50.3
49.7
48.2
47.4
45.4
42.3
41.2
40.7
40.5
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The values of noise observed are primarily owing to vehicular traffic and other
anthropogenic activities. The day equivalents during the study period are ranging
between 52.7 dB(A) to 54.3 dB(A), whereas the night equivalents were in the range
of 41.1 dB(A) to 42.7 dB(A). The results are compared with AAQ standards in
respect of Noise SO 123 (E) dt 14th Feb 2000 for Residential and Commercial area.
From the results it can be seen that the day equivalents and night equivalents were
within the specified standards.
5.4.4.2 Traffic study
The objective of traffic study and emission quantification is to assess the magnitude
of the emissions resulting from two-wheelers, three wheelers and four wheelers that
are extensively used as a means of common transport within the urban areas. The
employees use the public or personal transport and the heavy/bulk loading vehicles
will be used for transportation of raw materials into the facility.
The traffic survey was carried out on the approach road (Intersection road between
Thanedhar and Nankhari) near the project site, and also to evaluate the impacts of
the increased traffic due to the proposed activity. Vehicular emissions are the major
source of air quality impacts in the study area. The principal cause of air pollution
during the construction phase is the diesel-powered vehicles used in haulage of
aggregates, earth and other construction material. Air quality could be affected by
dust & particulate matter arising due to site clearing, vehicular emissions etc.
Gaseous emissions like NOX, CO and HC might be released from the vehicular
movement, which has a direct impact on the environment. Increase in the traffic in
the study area has a direct impact on the resources as a heavy release of
automobile exhaust is envisaged which has a direct impact on the air quality and the
ambient noise levels in the study area.
The automobile source is currently the major source of air pollutant emission in many
air quality impact analyses. A traffic study is required for the no-build alternative as
well as the build-out alternative. This information is required to assess the Traffic
density pattern of the region and to assist the proponent in planning vehicular
movement during the project. The detail of the traffic survey is given in Table 5.14.
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Table 5.14: Traffic survey details
(Intersection road between Thanedhar and Nankhari)
Distance
(km)
0.12

Road Name
Thanedhar & Nankhari rd

Hours

08-09 am
09-10 am
10-11 am
11-12 am
12-01 pm
01-02 pm
02-03 pm
03-04 pm
04-05 pm
05-06 pm
06-07 pm
07-08 pm
08-09pm
09-10pm

S

Light
Commercial
Vehicles(LCV)

Two wheeler

06-07 am
07-08 am

Direction

Lat (DMS)

Long (DMS)

31°16'18.602"N
Heavy
commercial
Vehicles
(HCV)

77°29'55.144"E

Total vehicles

v/hr

PCU/hr

v/hr

PCU/hr

v/hr

PCU/hr

Total

38
68
87
133
126
113
95
96
84
99
102
108
92
74
58
46

29
51
65
100
95
85
71
72
63
74
77
81
69
56
44
35

83
129
148
197
163
156
143
132
120
158
175
180
163
151
134
122

83
129
148
197
163
156
143
132
120
158
175
180
163
151
134
122

53
87
93
116
101
93
81
66
73
79
88
96
83
68
56
43

196
322
344
429
374
344
300
244
270
292
326
355
307
252
207
159

174
284
328
446
390
362
319
294
277
336
365
384
338
293
248
211

Total
PCU/Hr
308
502
557
726
631
585
514
448
453
525
577
616
539
458
385
316

165

250

10-11pm
39
29
91
91
35
130
The highest peak observed is 726 PCU/hr during 9 to 10 am
Total width of the Road in meters (Arterial Road)
~7
Carrying capacity of the road (the road is 2 lane 2 way road) 1500
As per IRC:106-1990 (PCU‟s per hour)
Existing V/C Ratio
0.5
LOS=Level of Service (Existing )
C
Indicators for LOS
V/C
LOS

Performance

<0.6
0.6-0.7

A
B

Highest driver comfort ; free flowing
High degree f driver comfort; little delay

0.7-0.8
0.8-0.9

C
D

Acceptable level of driver comfort; some delay
Some driver frustration ; moderate delay

0.9-1.0
>1.0

E
F

High level of driver frustration ; high levels of delay
Highest level of driver frustration; excessive delay
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Table 5.15: Existing and Proposed Level of Service
(Intersection road between Thanedhar and Nankhari)

Description

Carrying capacity
of the road
As per IRC:1061990 (PCU’s per
hour)

Existing

Proposed
Expansion

Road connecting Thanedhar & Nankharird
Total No of
Vehicles
(Peak Time)

Total PCUs
(Peak Time)

Existing
V/C Ratio

446

726

0.48

452

736

0.49

1500

Remarks
Peak Time
9-10am
1 (HCV) +
2 (LCV) +
1 Car + 2
Wheeler =6

From the studies, it was observed that the highest peak traffic was 726 PCU/hr
during 9 and 10 AM. It was observed that the existing level of service (LOS) of the
road is falling under “A” (Highest driver comfort; free flowing). With the expansion
activity and increase in the number of vehicles that visit the site, the traffic is not
going to increase drastically and the level of services remains the same. This implies
that traffic will not have a major impact due to the proposed expansion.
5.4.5 Ecological Environment
The proposed existing project facilities Controlled Atmosphere (CA) store, located at
Jarol Tikkar, Shimla. The aforesaid project site is referred to hereafter as the core
area while its surroundings extending up to 2 Km radius is referred as the buffer
zone. They located in the same site as separate facilities. The study area includes
both the core area and the buffer zone.
5.4.5.1

Terrestrial vegetation and flora of the core

The core area is on the hill near edge boundary of sidhpur protective forest towards
south along the state highway road. It comprises of sparse shrubs like jungle weeds,
Poaceae species and trees like Himalayan pine (Pinus wallichiana), fir tree (Abies
pindrow), Chir pine
(Pinus roxburghii), Deodar cedar (Cedrus
deodara), Silver oak (Grevillea robusta), Himalayan Spruce (Picea smithiana) etc.
5.4.5.2

Vegetation and flora of the buffer zone

Satellite imagery of the Land use and land cover and topographical map of the buffer
zone reveals the absence of National Parks or Wildlife Sanctuaries or Biosphere
Reserves or Important Bird Areas (IBAs) or Protected Wetlands within 2 Km radius
of the project site.
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According to satellite imagery of Land use and Land cover map shows that forest
which are surrounding of the project site consists of Scrub, Evergreen/Semievergreen forests, Plantation.
Crops observed in buffer zone were Apple and other household fruit and vegetable
crops etc., There are hilly terrains covered Chir pine (Pinus roxburghii), Deodar
cedar (Cedrus deodara), Bhang tree (Cannabis sativus), Bromus dactylis etc., List
of plants found in the core and buffer area are given inin Table 5.16.
Table 5.16: List of flora in study area
Common/Local
S.No
Scientific Name
Family Name
Name
1
Chelidonium majus
Papaveraceae Greater celandine

*Sources
(LC+FD+CC,PC)

PS+LC

2

Lolium perenne

Poaceae

Perennial ryegrass

PS+LC

3

Grevillea robusta

Proteaceae

Silver oak

LC+PS+CC

4

Pinus roxburghii

Pinaceae

Chir pine

FD+LC+CC

5

Pinus wallichiana

Pinaceae

Himalayan pine

FD+LC+CC

6

Picea smithiana

Pinaceae

Himalayan Spruce

PS+LC+FD

7
8
9
10

Malvaceae
Fabaceae
Oleaceae
Poaceae

Cotton tree
Golden shower tree
Har singar
Bamboo Plant

PS+LC+CC
LC+CC
LC+PS
PS+LC

Asteraceae

Congress grass

PS+LC+CC

12

Bombax ceiba
Cassia fistula
Nyctanthes arbor-tristis
Bambuseae
Parthenium
hysterophorus
Cedrus deodara

Pinaceae

Deodar cedar

PS+LC

13
14
15

Anisomeles indica
Lantana camara
Malus pumila

Lamiaceae
Verbenaceae
Rosaceae

Catmint
Wild-sage
Apple tree

PS+CC+LC

16

Rosa rubiginosa

Rosaceae

Rose flower

PS+LC

17
18

Antigonon leptopus
Dactylis glomerata

Polygonaceae Coral Vine
Poaceae
Cat grass

11

PS+LC
PS+LC
LC+PS

PS+LC

*Note: LC-Least Concern; FD-Presence verified with Forest Department sources (forest
website/dist data/ZSI/FSI/forest Management Plan etc),PS-Species Spotted during survey;
CC-Community Consultation

Source:- Information relating to the flora is based on Primary survey and secondary data
(forest department, literature survey etc).
5.4.5.3

Terrestrial fauna of the core and buffer zone

There are no wildlife habitats, wetlands or IBAs in the core and buffer zone within
2Km radius except the forests like Nun PF - 280m towards South, Morni PF - 1290m
(SW) falling in the buffer zone. Sensitive map of 2km radius from the site boundary
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on topographical map is shown in Figure 5.4 and eco sensitive map on google map
is shown in Figure 5.5.
Species observed during the survey among the mammals were monkeys, squirrels
and mongoose. Among the reptiles, garden lizards were observed. Amphibian
tadpoles were seen frequently in the water bodies. Among the birds were crow, rock
pigeon, myna etc were observed.
Common lists are prepared based on available secondary data and on the basis of
direct observation, indirect or circumstantial evidence such as foot prints, feathers,
skin, hair, hooves etc. The list of fauna observed during primary survey and based
on secondary sources is given in Table 5.17.
Table 5.17: List of fauna in the study area
S.No

Scientific
name

Mammals
1
Hystrix indica
2
3

Bos grunniens

Lepus
nigricollis
4
Herpestes
edwardsii
5
Sus scrofa
6
Macaca
mulatta
7
Funambulus
palmarum
Reptiles
1
Chamaeleo
zeylanicus
2
Calotes
versicolor
3
Vipera russeli
4
Bungarus
caeruleus
Amphibians
1
Bufo
melanosticus
2
Rhacophorus
maculatus

Common name

Family

Sources
(LC+FD+CC,PC)

WPA
Schedule
/IUCN
Red List

LC+FD+CC

IV/LC

PS+LC

Indian Crested
Porcupine
**Domestic yak

Hystricidae

Common Hare

Leporidae

LC+PS+CC

Not
listed/LC
IV/LC

Common
mongoose
Wild pig
Rhesus Monkey

Herpestidae

LC+CC+FD

II/LC

Suidae
Cercopithecida
e
Sciuridae

LC+FD+CC
LC+CC+FD

III/LC
II/LC

LC+CC+PS

IV/LC

Chamaeleonida
e
Agamidae

LC+CC+FD

IV/LC

LC+FD+CC

IV/LC

Viper (P)
Viperidae
Common krait (P) Elapidae

LC+FD+CC
LC+CC+FD

II/LC
II/LC

Bufonidae

LC+FD+CC

IV/LC

Rhacophoridae

LC+FD+CC

IV/LC

Indian palm
squirrel
Asian
chameleon
Garden Lizard

Indian Toad
Indian Tree frog

Bovidae
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Scientific
name
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Common name

Family

Sources
(LC+FD+CC,PC)

WPA
Schedule
/IUCN
Red List

Avian Species
1
Anser anser
Greylag Goose
Anatidae
LC+FD+CC
IV/LC
2
Corvus
House Crow
Corvidae
LC+PS+CC
V/LC
splendens
3
Eudynamys
Common Koel
Cuculidae
LC+FD+CC
IV/LC
scolopaceus
4
Columba livia Rock Pigeon
Columbidae
LC+PS
IV/LC
5
Francolinus
Black francolin
Phasianidae
LC+FD+CC
IV/LC
francolinus
6
Columba
Hill Pigeon
Columbidae
LC+PS+CC
IV/LC
rupestris
7
Passer
House Sparrow
Passeridae
LC+CC
IV/LC
domesticus
8
Motacilla
yellow wagtail
Motacillidae
PS+LC
IV/LC
flava
9
Pycnonotus
Red-vented
Pycnonotidae
LC+CC
IV/LC
cafer
bulbul
10 Emberiza cia
Rock bunting
Emberizidae
LC+CC+FD
IV/LC
** Bos grunniens=Wild Yak is declared as vulranable under IUCN list & schedule I under
WLP act 1972.
*Note: LC-Least Concern; FD-Presence verified with Forest Department sources (forest
website/dist data/ZSI/FSI/forest Management Plan etc),PS-Species Spotted during survey;
CC-Community Consultation
Source: Information is based both on direct observations during filed survey, information gathered from
surrounding villagers and secondary data (forest department, literature survey etc)

5.4.5.4

Aquatic flora and fauna of the study area

With reference to the topographical map, there is a presence of water stream i.e:
Butti Khad at a distance of 170m towards East direction of the project site. and it is
flowing form NE to SSE. Semi aquatic macrophytes observed near the study area is
given in the below Table 5.18. . There is no reservoir, protected wetlands or other
ecologically sensitive wetlands within the 2 km radius of the study area.
Table 5.18 List of semi aquatic macrophytes found in the surface water bodies
S.No Latin name
1

Echinochloa colona

Local
/
name
Jungle rice

Common Family

2

Cyperus rotundus

Nut Sedge

Cyperaceae

3

Eichhornia crassipes

Water hyacinth

Pontederiaceae

4

Ipomoea carnea

Bush Morning Glory

Convolvulaceae
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5
6

Eclipta alba
Brachiaria mutica

False daisy
Para grass

Asteraceae
Poaceae

7

Alternanthera philoxeroides

Alligator weed

Solanaceae

Common name

IUCN Status

Moh
Boga labeo

LC
LC

Fishes
S.No Scientific Name
Notopterus notopterus
1
Labeo boga
2
3

Labeo catla

Catla

LC

4

Labeo rohita

Rohu fish

LC

Note: LC – Least Concern
5.4.5.5

Conclusion

Based on the survey, primary and secondary data collected and on the basis of
surroundings and circumstances, the proposed project is falling near Jarol-Tikkar
village and within 2 km radius some protected forests like Nun PF- 280m towards
(South), Morni PF- 1290m (SW), one water stream i.e: Butti Khad at a distance of
170m towards East of project site(in buffer zone). There are no wildlife habitats,
wetlands or IBAs in the core and buffer zone within 2Km radius. The presense of
flora and fauna in the core is very common and fairly widespread in large areas, so it
may be stated that the area under consideration is not ecologically sensitive. There
are no REET species observed or notified in the study area (2 km).
This project is not going to create any kind of additional pollution load or stress on
the surrounding biodiversity and even under the worst cases aswell it will not leave
any long lasting and unmanageable adverse impacts on the ecosystems, flora and
fauna of the area.
The anticipated impacts of noise & dust pollution can be controlled by the effective
traffic management in & around the project facility & developing sufficient greenbelt
cover within the project site along the boundary walls, along the internal roads & at
parking areas. Water can be sprinkled on the roads for reducing the dust pollution
due to the motorised vehicles biodiversity. The Impacts idenfied are of very minor to
moderate an d it is for short duration only as it can be controlled by the effective
implementation of Environment Management Plan(EMP). Hence and it is not going
to create any kind of additional environmental stress to the surrounding biodiversity.
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Greenbelt development plan

As per layout plan the out of the available open space about 33% of the land i.e
0.77 acres/0.31 Ha (3118.5 sq.m) around 250-300 plants will be planned to develop
along the boundary & along the roads & open areas. (The no.of plantation of species
& plants can be interchangable based on the space/other aspects and requirements
of the project site).
For development of greenbelt the native species are recommended as per the
guidelines of CPCB (Probes/75/1999-2000). The list of plants suggested for
greenbelt and avenue plantation is given in Table 5.19

M/s. Ramky Enviro Services Private Limited

5.26

ESIA Report

Controlled Atmosphere Storage Unit (CA), Jarol Tikkar

Figure 5.5: Sensitive map (2km radius from project site)
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Figure 5.6: Eco-sensitive map of the existing facility
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16

Table 5.19 List of Recommended Plant Species for Greenbelt Development
Botanical Name
Family
English/common Name
*S/T
Habitat
Acacia catechu, Wild
Mimoseae
The cutch tree/Khair
T
Shrub
Acacia dealbata
Mimoseae
Silver wattle
T
Tree
Acacia leucophloea Wild
Mimoseae
Safed babul
T
Shrub
Acer campbelli
Aceraceae
Himalayan maple
S
Tree
Aegle marmelos (Linn)
Correa
Rutaceae
Beal tree, Holy fruit tree
T
Tree
Albizia lebbeck Benth
Mimoseae
The Siris tree
T
Tree
Albizia moluccana Mig
Mimoseae
Subabul, Vilaitibaral
T
Tree
Alnus nepalensis
Betulaceae
Indian or Nepalese Alder/Uits
Tree
Azadirachta indica A Juss
Meliaceae
Neem tree
T
Tree
Barringtonia acutangula (L)
Gaetn
Barringtoniaceae Indian Oak
T
Tree
Bauhinia purpurea Linn
Caesalpinaceae Butterfly tree, Mountain ebony
T
Tree
Bauhinia varigata Linn
Caesalpinaceae Budhist bauhinia, Mountain Ebony T
Tree
Bougainvillea spectabilis
Wild
Bischofiaceae
Bougainvillea
T
Shrub
Calophyllum inophyllum Linn Clusiaceae
Alexandrian laurel
T
Tree
Dalbergia latifolia Roxb.
Fabaceae
Indian Rose Wood/Shisham
T
Tree
Dendrocalamus Strictus
Shrub / tall perennial
Nees
Poaceae
Solid bamboo/banskaban
T
grass.

17
18
19
20
21
22

Emblica officinalis Gaertn.
Eucalyptus citriodora Hook
Eucalyptus hybrid
Ficus benghalensis Linn
Grevillea robusta A. cunn
Hibiscus rosasinensis

S.No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Euphorbiaceae
Myrtaceae
Myrtaceae
Moraceae
Proteaceae.
Malvaceae

Gooseberry, Amla
Lemon scented gum
Mysore gum
Banyan tree/Bargad
Silvery or silky oak
Chinese Hibiscus/jasum
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T
T
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Tree
Tree
Shrub
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Height
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3m
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12m
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8m
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5m
20m
20m
20m
20m
3m
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S.No

Botanical Name

23 Lawsonia inermis
24
25
26
27
28
29
30
31
32
33
34
35
36
37
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Family
Lythraceae

Madhuca butyracea
Sapotaceae
Ouginia oojeinensis
Fabaceae
Pinus khasiana
Pinaceae
Pinus roxburghii
Pinaceae
Pinus wallichiana
Pinaceae
Populus alba
Salicaceae
Populus ciliata
Salicaceae
Quercus palustris
Fagaceae
Quercus petraea
Fagaceae
Quercus rubra
Fagaceae
Salix alba
Salicaceae
Salix fragilis
Salicaceae
Sapium sebiferum
Euphorbiaceae
Saraca asoka Roxb
Caesalpinaceae
Spathodea campanulata
38 Beauv.
Bignoniaceae
39 Tabernaemontana divaricata Apocynaceae
40 Tamarinduss indica
Caesapinaceae
41 Terminalia chebula
Combretaceae
42 Terminalia arjuna
Combretaceae
43 Terminalia bellerica
Combretaceae
44 Ulmus wallichiana
Ulmaceae
45 Zizyphus mauritiana
Rhamnaceae
Note: *S/T= Sensitive/Tolerant (to air pollution)

English/common Name

*S/T

Habitat

Height

Henna/Mehandi
The Indian butter tree/Phulwara,
Chiura
Sandan
Khasipine
Chilgoza
Chir pine
White poplar
Himalayan poplar
Oak
Oak
Oak
European willow; White willow
Crack or Kashmir willow
Makhan tree.
Ashok

T

Shrub

5m

T
T
S
S
S
S
S
T
T
T
T
T
T
T

Tree
Tree
Tree
Tree
Tree
Tree
Tree
Tree
Tree
Tree
Tree
Tree
Tree
Tree

15m
18m
12m
5m

Indian Tulip tree
Tagar, Chandani
The Tamarind tree/Imli
Chebulic myrobalan
Arjun, Arjhan
Belleric myrobalan
Mored pabuna
Indian jujube/Ber

T
T
T
T
T
T
T
T

Tree
Shrub
Tree
Tree
Tree
Tree`
Tree
Tree

12m
3m
20m
15m
15m
15m
-
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5.4.6 Hydrogeology
5.4.6.1 Physiography and topography:
The project site is located in the north central part of the district. It is in the inner
Himalayan zone of West Himalayan region; and falls in high hill temperate agroclimatic zone. The site surroundings comprises of high hills, uplands, and valleys.
The high hill is located in the southeast side from project area with a height
(toposheet spot height) of 2750 m amsl (above mean sea level). The hills are
wooded mostly and the valleys intercepted by streams. The topographic elevation, in
the study area of 2 km radius, is ranging from 1850 to 2800 m amsl. The terrain is
hilly mostly. The slope varies from steep slope to moderate slope. The facility area
lies on an elevated land portion, and lies at elevation of 2500 m amsl. A Contour
map of the study area of 2 km radius is shown in Figure 5.7.
5.4.6.2 Surface hydrology:
The natural drainage is consisting of streams. The drainage system is showing subparallel and sub-dendritic drainage pattern. The streams which are flowing through
the study area are finally flowing towards the major stream. There are no major
rivers and lakes. The streams flowing in this area are mostly ephemeral in nature
that is, flowing during the rain-pours. The water basinal area falls in the Satluj basin.
The drainage map of the study area is shown in Figure 5.8. There are no wetland
areas in the 2 km study area.
Soil
The area is spread and covered with mountainous and alluvial soils. They are mostly
brown and brownish-red in colour, consists of coarse and sandy loam to clayey loam
texture. Soil depth is shallow to moderate. The soil types found are categorized as
high hill soil zone. The land use/land cover classes are mainly forest, agriculture,
built-up, waste lands and waterbodies.
Soil purposes as a major source of nutrients for plant growth and reproduction. The
nitrogen (N), phosphorus (P) and potassium (K) are the most imperative nutrients for
plant. The pH and total organic carbon (TOC) influence plant growth.
The nitrogen plays vital role in photosynthesis and protein metabolism. Plant absorb
as nitrate (NO3) or ammonium ion (NH4). The optimum levels increase growth; the
deficiency, restricts vegetative organ growth, leaves turn brown (firing) and abscise;
and the excess, leach into soils resulting in groundwater pollution, after nitrification
and dentrification it escape into atmosphere as nitrous oxide (N 2O) resulting
greenhouse gas emissions. The phosphorus compounds, adenosine diphosphate
(ADP) and adenosine triphosphate (ATP), serve as energy carriers in plants. The
shortage of it limits plant photosynthetic activity; the presence, contributes cell
division, root lengthening, seed and fruit development and early ripening; the
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deficiency in soils, negatively affects shoot/root ratio and retards root development,
plant growth, maturity, tillering and delays ripening leading to smaller-sized fruit
production and limited harvestable vegetable mass, also older leaves resulting in
bluish-green to reddish color, which can lead to bronze tints; the excess, lead to
phosphorus toxicity leading to plant death, excess in the soil can run-off from the site
into surrounding waterbodies leading to eutrophication. The potassium is required for
optimum growth and production, vital for biochemical reactions and enzymatic
activities in plants, initiates enzymatic activities, essential for adenosine triphosphate
(ATP) production, regulates efficient energy transfer with in chloroplasts and
mitochondria; the deficiency in soil, initiates plant growth retardation, chlorotic and
necrotic symptoms through small stripes along the leaf margins; and the excess,
affects uptake of other cationic species, depress plant growth, subsequently crop
quality and yield. The soil pH is a measure of the acidity and alkalinity in soils. The
optimal pH range for most plants is between 5.5 and 7.0. It is important in chemical
process, water and nutrient availability, plant growth. Problems of soil pH adjusted
with fertilizer, crop rotation and other techniques to obtain an ideal pH level to grow
healthy plants. The total organic carbon (TOC) is the carbon locked within soil
organic matter. It promotes soil structure, water holding capacity, bulk density,
biological and physical release of plant nutrients, soil temperature as well serves as
a buffer against harmful substances. The loss increase soil erosion, surface run-off
and disturb soil aggregation. It is important to soil fertility, sustainable agri-system
and crop productivity. Agriculture land management practices significantly adjust soil
organic carbon levels; reduced tillage, cover crops, straw incorporations are few land
management practices increase SOC levels there by mitigate soil greenhouse gas
emissions.
The physical and chemical properties of the soil samples collected in the study area
shows, the pH in normal to saline range of class and the total organic content (TOC)
in high range class. The available nitrogen ranging from medium to slightly above the
high class, potassium in medium class; phosphorous contents are with medium to
above the class of high, as per standard soil classification of indian council of
agricultural research (ICAR), new delhi of india.
5.4.6.3 Geology
The rock formations belong to recent to sub-recent alluvium. This consists of
unconsolidated sand, silt, clay etc. The thickness of this formation is varying from
place to place. It is spread and covered adjoining the major river and stream
portions. Below the top soil layer lies beneth the hard rock formation consisting of
limestone, schists, gneisses belong to kullu formation; and the limestone, shales,
schists, phyllite, dolomite, quartzites are belong to jutogh formation which both are of
proterozoic age. The general stratigraphic succession is given below:
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Group/formation
Lithology
Youngert
Alluvium, pebbles, coarse sands, topsoil;
alluvium
unconsolidated sand, silt, clay
Kullu formation
Limestone, schists, gneisses, quartzite
Jutogh formation

Limestone, shales, schists, phyllite, dolomite,
quartzites

The rocks in this area are altered in the very past. The area is mostly covered with
denudation hills. The hills are dissected. There are many fractures in the formations.
The small valley portions are covered with younger alluvium occupied the major
streams with limited and narrow aerial extent only and they are of low depth.
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Figure 5.7: Contour map – 2km Radius
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Figure 5.8: Drainage Map – 2km radius
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5.4.6.4 Ground water
Shimla district is located at the south-east of Himachal Pradesh. The district is
bounded by Mandi district in north, Kullu district in north-west, Kinnaur in the northeast, Sirmaur and Solan districts in the south and west respectively. Administratively,
Shimla is the capital of Himachal Pradesh State and Head Quarter of Shimla district.
The climate of the district is sub-tropical in the valleys and tends to be temperate at
the hilltops. There are four major seasons. The winter season commences from
October and lasts up to March, summer extends from March to June followed by
monsoon period extending upto September. The average annual rainfall in the
district is about 1428 mm, out of which 75% occurs during monsoon period i.e. June
to Sept. In winter season, precipitation as snowfall also occurs at higher reaches and
as rainfall at low hills and valleys of the district.
The springs, locally called “Chasma” are mainly gravity, contact or fracture type. The
springs located along major thrust/fault or structurally weak planes are high yielding.
The discharge of these springs varies from seepages to as high as ten litres per
second (lps). Bowries, a type of dug well, are another structures constructed in the
hill slopes to tap the seepages. Such Bowries are very common and observed in the
study area.
Besides this, two dug wells were also found in the area at village Sandhu and
Chambi. These wells were constructed by the local folk to explore the availability of
ground water during summer season. These dug wells were reported to have very
low yield and dried out during summers. Now these wells are abandoned.
Recently, the State Department has drilled shallow bore wells fitted with handpumps to provide domestic water. The average depth of these hand pumps is 50 –
60 m, having low discharges up to 1 lps.
5.4.6.5
Rooftop Rain Water Harvesting, Surface Runoff Calculation and
Water Conservation within the Project Premises
The average annual rainfall in Shimla District of Himachal Pradesh is about 1428
mm. Average number of rainy days per year is about 84 days. Rain water harvesting
and water conservation are mainly based on the rainfall intensity at the project area.
Rainwater will be captured by using the rainwater harvesting system. It will be done
by direct collection and aquifer recharge of rooftop rainwater and by direct collection
and surface storage of surface runoff from roads, green belt area and open spaces.
Total quantity of rooftop rainwater to be harvested and recharged to shallow aquifers
and total quantity of storm water surface runoff from roads, green belt area and open
spaces to be harvested and stored as surface storage for future use for this project
site have been estimated and presented below in Table 5.20.
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Table 5.20: Rain Water Harvesting and Surface Runoff Calculation
Catchment
Area

Area in
m2

Runoff
Rainfall
Cointensity
efficient in mtr. /
day

0.017

Total
Rooftop
Rainwater /
Surface
Runoff
Rainwater in
m3/day to be
Harvested
45.11

Total Rooftop
Area for
RWH
Roads
Green Belt
Open Spaces

2948.63

90%

348
3118.5
3035

80%
15%
15%

Total No.
of Rainy
Days /
Year in
Simla
District

84

Total
Rooftop
Rainwater /
Surface
Runoff
Rainwater in
m3/ Year to
be Harvested
3790

0.017
0.017
0.017

4.73
7.95
7.74

84
84
84

398
668
650

Total Nos. of Rainy Days / Year – 84 Days (Source: GOI, Ministry of Earth Sciences, IMD,
Climatological Tables - 1981-2010).

5.4.6.5.1 Rooftop Rainwater Harvesting and Shallow Aquifer Recharge within
the Project Premises
Total Quantity of Harvested Rooftop Rainwater will be 3790 m 3 / year. i.e 45.11
m3/day.
This harvested quantity of rooftop rainwater will be recharged to Shallow Aquifers.
There is a need of Water Conservation and Artificial Recharge Measures in this
area.
Rainfall is the major source of recharge to the groundwater body, apart from the
influent seepage from the rivers and inflow from upland areas. The hilly areas
receive fair amount of rainfall and ample scope exists for implementing roof top rain
water harvesting by constructing appropriate harvesting structures.
One (01) Rooftop Rainwater Recharge Pit will be developed along with one (01)
Retention cum Recharge Tank. Size of the tank will be as follows –
Length: 4.5 mtr.

Width: 4.5 mtr.

Height: 2.5 mtr.

Capacity of each tank will be 51 m3. Depth of Recharge Pit will be up to the depth of
shallow aquifer.
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5.4.6.5.2 Surface Storage of Storm Water Surface Runoff within the Project
Premises
Total Quantity of Storm Water Surface Runoff from Roads, Green Belt Area
and Open Spaces will be 1716 m3 / Year. This Rainwater will be harvested within
Surface Storage within the project premises. Size of surface storage will be as
follows –
Length: 25.0 mtr.

Width: 25.0 mtr.

Height: 3.0 mtr.

Capacity of this Surface Storage will be 1875 m3. Water requirement for Green Belt
Development of 3118.5 m2 area will be 16 m3/day i.e., 4496 m3/year (i.e., during non
rainy days) which can be fulfilled partially from this Surface Storage. Recharge to
Shallow Aquifers and Surface Storage of Storm Water Surface Runoff will create a
very good impact on the Ground Water Resource of this Area.
5.5

Socio-Economic baseline

5.5.1 Demographic aspects, social & occupational structure
This section illustrates the prevailing socio-economic aspects of villages in the 0-2 km radius
of post-harvest facility at Jarol Tikar in Kumarsain tahsil, Shima District. The following pages
attempts to comprehend the social phenomenon so as to represent the demographic,
occupational, gender and diversity among the project area villages, thereby postulate
appropriate mitigation.

5.5.1.1 Distribution of Population
As per district primary census handbook; the study area consists of 5,238 people and the
distribution of population in the study area is given in Table 5.21

Table 5.21: Distribution of population in the study area
S.No.

Particulars

0-2km

1

Number of households

1298

2

Male population

2720

3

Female population

2518

4

Total population

5238

5

SC population

1307

6

ST population

0

7

Total population (0-6 years)

422

8

Average household size

4.0

9

% of males to the total population

51.9

10

% of females to the total population

48.1

11

Sex ratio (number of females per 1000 males)

925.7

Source: District Primary Census statistics of Himachal Pradesh -2011
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As illustrated in the above table, the gender diversity, as percentage of men and women
constitute about 51.9% and 48.1% in the study area respectively.

5.5.1.2 Average Household Size
According to the Census data of 2011, study area had an average family size of 4 persons
per household. This represents nuclear family type and also in similarity with other parts of
the district.

5.5.1.3 Population Density and Projections
It is estimated that the average density of population of the study area is 128 persons per km2.

5.5.1.4 Sex Ratio
To reiterate; the male and female constitute 51.9% and 48.1% respectively and number of
females per 1000 males is estimated as low as 925.

5.5.1.5 Social Structure
The Socio-Economic study observed that 25% of people belong to scheduled category,
which comprises of Scheduled Castes population. The data revealed the absence of
Scheduled Tribes (ST) households in the project area. The distribution of population in the
study area by social structure is illustrated in following Table 5.22

Table 5.22: Distribution of population by social structure
S. no. Particulars
0-2 km
1
SC population
1307
2
ST population
0
3
% of SC to the total population
25.0
4
% of ST to the total population
0.0
5
Total SC & ST Population
1307
6
Percentage to the total population
25.0
7
Total population
5238
Source: District Primary Census statistics of Himachal Pradesh - 2011

5.5.1.6 Literacy Levels
The analysis of the literacy levels in selected villages of study area, reveals that an average
literacy rate of 76.8% as per 2011 census data. However, the male literacy of the study area is
55%, whereas literacy rate among women, which is an important indicator for social change, is
also estimated as low as 45%.
The distribution of literates and literacy rates in the study area is illustrated in Table 5.23
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Table 5.23: Distribution of literate and literacy rates
S. no.
1

Particulars
Male population

0-2 km
2720

2
3

Female population
Total population

2518
5238

4

Male literates

2215

5

Female literates

1810

6

Total literates

4025

7

Male literacy rate (%)

55.0

8

Female literacy rate (%)

45.0

9

% of Male literates to the male population

81.4

10

% of Female literates to the female population

71.9

Total literacy rate (%)
11
76.8
Source: District Primary Census statistics of Himachal Pradesh -2011

5.5.1.7 Occupational Structure
The data revealed that a total of 46% people are engaged in main works such as, cultivators,
agricultural laborers, manufacturing, processing and repairs in household industry;
construction, trade & commerce, and other services in the study area. The marginal workers
and non-workers constitute to 7.4% and 46.3% of the total population respectively.
Therefore, non-workers are predominant in that of workers by occupation. The occupational
structure of the study area is given in Table 5.24

Table 5.24: Occupational structure
S.No.
1
2
3
4
5
6

Particulars
Total population
Total workers
Work participation rate (%)
(Total workers/Total population)*100
Main workers
Percentage of main workers to total population
Marginal workers
Percentage of marginal workers to total
population
Non-workers

0-2 km
5238
2813
53.7
2425
46.3
388

7
7.4
8
2425
Percentage of non-workers to total population
9
46.3
Dependency ratio
10
0.9
Source: District Primary Census statistics of Himachal Pradesh -2011

5.5.1.8 Dependency Ratio
Based on the occupational structure of the study area the dependency rate of non-workers
on the workers category has been estimated at 0:9. The study also noted that overall work
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participation rate is only 53.7% in the project area. It is observed that some of the educated
youth is part of the non-working population. Therefore there is a need for income generation
activities to strengthen the livelihoods of local population.

5.5.1.9 Employment Patterns
The study noted that as many as 92% of the working population in the project area is
currently engaged in Agriculture, horticulture and other allied activities as cultivators and
agricultural labour. The proportion of dependency on non-agricultural livelihoods is observed
to be as low as 8% of total employment pattern in the project area.

Table 5.25: Employment Pattern in the Project area
S. no.
1

Particulars
population in main Cultivators

0-2 km
1872

Percentage
77.20

2
3

Agricultural Labour Population
Main Household Workers

197
4

8.12
0.16

4
5

Main Other working population
Total Main Working Population

352
2425

14.52
100

5.5.2 Social Infrastructure
The following paragraphs illustrates the current social Infrastructural details in project area
which includes, presence of educational institutions, Community facilities and services,
Amenities and Settlement patterns. The data has been collected through interactions and
Focus Group Discussions (FGDs) with primary stakeholders in the project area CA stores,
Grading and Packaging Unit and Cherry hydro cooling plant at Jarol Tikkar.
It is observed that project area at the CA Store and processing facility at Jarol Tikkar reflects
primarily rural composition in terms of availability of resources and lifestyle choices. Majority
of the population has fair access to infrastructural facilities in terms of education, medical aid
and electricity and employment opportunities.
The main occupation of the people in the project area is agriculture / Horticultural activities.
Many working individuals depend on primary sector for their livelihoods. The ESIA team had
visited the local area to conduct focus group discussions, the following important facts have
emerged.
It has been observed that the surrounding villages in the project area are dependent on 3
major villages – Jarol Tikkar, Batari and Taprog for their basic necessities. In the local
villages basic facilities like education, medical, transportation, roads and infrastructure are
developed.

5.5.2.1 Educational Infrastructure
The educational infrastructure has been observed to be good in the Project area. All the
villages have Anganwadis, Primary Schools followed by Middle Schools. The study observed
that 37.9% of the villages have secondary Schools and educational facilities up to senior
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secondary level. Similarly, the villages have access to Degree collages, ITI collages and
vocational training institutes.

Table 5.26: Educational facilities details
S. No
1
2
3
4
5
6
6
8

Type
Anganwadi
Pre-Primary
Primary
Middle School
Secondary
Senior-Secondary
Degree
ITI collages

Percentage
98.6
15.8
88.2
65.1
25.6
12.3
90
85

5.5.2.2 Healthcare facilities:
The baseline study observed that Health care facilities are moderately developed in the
study area. It has been observed that all the 15 villages in the project area are connected
with Private or Government hospitals and Dispensaries. The study revealed that no
prevalence of chronic diseases and some common diseases like malaria, typhoid, and
seasonal fever prevalent in the study area.

Table 5.27: Health facilities details
S. No
1
2
3
4
5
6
6
8
9

Type
Primary Health Centre
Primary Health Sub Centre
Mother and Child welfare Centre
Dispensary
Veterinary Hospitals
Medical Practitioners
Pvt./Govt. Hospitals
Traditional Medicine Practitioners
ASHA Workers

Percentage
60
25
40
50
20
37
34
5
98

The data revealed that 37% villages have Medical Practitioners without formal degree and
5% of villages also have Traditional medicine healers who are frequently approached by the
villagers in case of illness. However, majority villages have Accredited Social Health Activists
or ASHA workers to address the community healthcare needs.

5.5.2.3 Water and Sanitation Facilities
Regarding water facility in the studied villages the main source of drinking water is from
Public Taps. Similarly, the study area also presents a fair picture when it comes to
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sanitation. The project area has good percentage of households with access to private
toilets, which is very high the project area.

Table 5.28: Water and Sanitation facilities
S. No
1
2
3
4

Type
Tap water
Borewell/Tube well
Public/Community Toilets
Individual Toilets

Percentage
26.2
5
10
84.8

5.5.3 Other facilities in the project area
The primary data and village level focus group discussions revealed that, 70% of people in
the project area have accessibility to postal communication and 32% of villages have
community centers. However, all the villages have power Supply both for Domestic and
Agricultural purposes. Similarly as many as 50.5% population have access to play
grounds/shed for sports and recreation purposes and 58.5% villagers have reading
room/Library with regular supply of newspaper. It is also noted that all these villages have
access to mobile networks/coverage.

Table 5.29: Infrastructure facilities
S. No
1
2
3
4
5
6

Type
Post office/Sub Post office
Library/reading room
Power Supply
Banks/Finance Sources
Play Ground/Sports
Community centers

Percentage
70
58.5
100.0
30
50.5
32

5.5.3.1 Transport Facilities
The project area has good road connectivity. A majority of the project villages have access
to bus service with Pucca roads connecting to major towns like Narkanda in Tehsil through
state highways. Almost all villages have all weather road connectivity.

Table 5.30: Transportation facilities
S.No
1
2
3
4

Type
Bus Service
Road connectivity
Pucca Roads
Kachha Roads
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5.5.3.2 Other Village level Institutions
The Primary Data illustrated that project area have Self Help Groups organizing women into
income generating and micro finance based thrift societies. These SHGs work as cohesive
entities and organize themselves around an income generating activity. However, the study
didn‟t observe any specific mechanisms/support services to strengthen these SHGs in the
project area.

Table 5.31: Village level Institutions
S.No Type
1
Self Help Groups

Percentage
76.6

2
3

Public Distribution System
Agriculture Credit Society

65.2
34.1

4
5

Mandi / Weekly Markets
Agriculture Marketing Society

50.8
25

Similarly these villages are based on agrarian economy and depend on horticulture for
major employment and economic activity. A variety of agricultural and horticultural crops
are grown in these villages. There is also much of support or agriculture market extension
services are provided to these farmers. It is observed that 25% of villages have agriculture
marketing societies, 50.8% of villages have accessibility to Mandis or Weekly markets.

5.5.4 Settlement Pattern
A settlement pattern refers to the way that buildings and houses are distributed in a
rural/urban settlement. The study observed a dispersed – isolated settlement pattern in the
project area is where the buildings are spread out. To understand the settlement pattern in
terms of functionality the facilities and services of the settlements within project area are
divided into following three functionalities:
1. Physical facilities like Roads, Water supply, Drainage Network and Power supply.
2. Social facilities like Medical, Educational
3. Communicational facilities namely: Mobile Phone Coverage, Private Courier Facility,
Internet Cafes etc.
The study observed permanency in settlement in the project area. Many of the households
live in pucca, semi-pucca houses.

5.5.5 Description of Aesthetics
The project area falls in the core zone of Jarol Tikkar village which primarily reflects rural
society where in majority of people are dependent on agriculture – On-farm & Off-farm
livelihood and household level petty entrepreneurial activities.
The baseline study observed that the project area is in the mid ranges of Himalayas and
reflects a scenic rural environment. The visual setting, and air quality is has been examined
and found healthy for the human settlement in the project area. Similarly the noise levels
have been observed lo be low in the project area.
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Similarly, the baseline study observed an affective bond and solidarity between people and
place (project area). There has been great amount of sense of place perceived by the local
residents/natives. The people in the project area expressed satisfaction with life: including
everything from physical health, family, education, employment, wealth, safety, and security
to freedom, religious beliefs, and the environment
The local population also did not complain any issues related to odur, foul smell, solid waste
disposal – dumping etc. However, there were some practices of un organized waste disposal
has been observed during the baseline study.

5.5.6 Status of women in the society
The status of women is a vital instrument to expand women‟s ability to have resources and
to make strategic life choices. It is observed that Women constitute 49.28% of the Himachal
Pradesh total population and directly or indirectly they are contributing towards the economic
development of the state. Government had also taken various initiatives for the development
of the women & encourages people to accept girl child and this also improves the sex ratio
of the state.
The status of the women in Himachal Pradesh is comparatively higher than its neighboring
states. Many studies revealed that because of the government schemes women in Himachal
are more empowered than other states in terms of education, Employability and Income.
Some studies have concluded that it was primarily because of high literacy rate; 31% of
women is employed in the state in comparison to other adjoining states. Likewise, data
collected from census survey 2011 it has been observed that Sex Ratio is highest in
Himachal Pradesh.

5.5.2.1 Gender based work force participation in the project area
The study observed that men workers are predominant among the total workforce in the
project area. The Majority of them are either working as cultivators or agricultural labour.
SI. No

Gender based work participation

Total

Percentage

1
2

Women Workers
Men Workers

1109
1704

39.42
60.58

3

Total

2813

100.00

Similarly, the proportion of women as non-workers is considerably high when compared with
their counterparts in the project area. Thus percentage of non-working women is observed to
be 58% of total non-working population.
SI. No

Non-Worker Participation

Total

Percentage

1
2

Women Non-Workers
Men Non-Workers

1409
1016

58.10
41.90

3

Total

2425

100.00
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5.5.7 Stakeholder consultations, interactions, community meetings
The stakeholder consultations, interactions and community meetings have been conducted
during the baseline survey. These stakeholder consultations primarily conducted through
PRA tools, such as, focus group discussions, structured/semi-structured questionnaire,
interview schedules etc. The Stakeholder consultations was held with major institutional
stakeholders, say, employees, individual households, Non-Government Organizations
(NGOs), women members of Self Help Groups (SHGs), Tribal Farmers, leaders, Farmer
Interest Groups (FIG), Cooperative societies etc. The stakeholder consultations enabled to
analyze and understand likely social and environmental issues that need to be addressed
during preparation of ESMP.
It was observed through FGDs that around 20 to 25 men will be working in the facility during
its continual operation. However, there are no female workers currently employed either in
grading or in the CA store. It was mentioned that the work is laborious, the facility prefers for
male participants.
These workers reside in the villages neighbouring the facility. The distance between the
facility and their residence varies between 0.5 to 1 Km. During heavy work load they often
reside in the premise too. They commute to the facility by walk.
The nature of employment for the worker in the facility is on contract basis and they are
currently given an amount of Rs. 7000 /- per month as wage. It is also revealed through
FGDs that workers came for work to the facility during seasons (April- May) and (Aug-Sept)
and the working hour‟s is single shift upto 8 -10 hours from 9am to 6pm and Sunday as
holidays.
As mentioned, the facility hires workers on contractual basis. The facility raises tender for
hiring contract based workers. The study also noted that there is no existence of any
worker‟s Union inside the facility. During the FGDs, it is observed that the situation of
sanitation is not in good condition inside the facility for the workers. There is no canteen
facility for the workers and they bring their food from home.
The stakeholder consultations illustrated that a basic medical kit was available in the facility
and whenever a workers faces a health issue, the contractor take care of that taking them to
nearby govt. hospitals. The consultations revealed that workers previous health records are
also not maintained and very less awareness if provided to workers on safety. During the
FGDs, it was revealed that majority of workers are migrant labours from the states of UP and
Bihar. Similarly, Fire extinguishers (15 nos) are there at the facility. However, no fire exit
was observed inside the facility.
The above social baseline assessment aims to provide inputs collected from different
stakeholders for sustainable design of the HPHDP project. The above key social issues
related to proposed project has been therefore identified to propose appropriate social
management measures.

5.5.8 Health Scenario (HIV/AIDS)
Similarly, the data collected from the project area revealed that people has access to
healthcare facilities. It is noticed that 80% of the villages surveyed have access to Govt. and
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private hospitals. These villages have PHC, SHCs and village level dispensaries. Similarly,
the data revealed that majority of the people have generic health problems in the project
area.
The study observed that very few cases of HIV/AIDS or other STDs registered in the local
health centers or ICTCs (Integrated Counseling and Testing Centre) operated by local TI
partners. It was reflected in the data collected from NACO and HPSACS that the project
area is in the low risk zone of HIV/AIDS with prevalence levels observed to be less than
0.2% in the cases registered in the local medical offices or ICTCs operated by different TI
partner agencies.

5.5.9 Crime and Community safety
The socio-Economic study revealed that crime rate has been very low in the project area.
The project villages attract migrant during the season in every year. However, it was never
perceived as a problem by the local residents and migrants too are assimilated in the local
setting to a great extent.
Similarly, the study noted that not much of employment opportunities were available for the
educated/uneducated youth in the project area. They can be a potential source of workers
with minimum handholding and vocational education. The youth have expressed their
willingness for the expansion of the existing facility and hopes that it would provide them
gainful employment opportunities.

5.5.10 Sites of Cultural significance
The Jarol Tikkar CA store, Grading and Packing Unit, Cherry hydro cooling facility is not in
the vicinity of any cultural heritage sites, and do not require excavation, construction near
any historical, archaeological or cultural heritage site in the project area.

5.5.11 Land use and involuntary settlement
It has been observed during the baseline study that the expansion of facility will not reduce
people‟s access to their economic resources, such as land, pasture, water, public services,
sites of common public use or other resources that they currently depend on.
Similarly, the facility would not result in resettlement of individuals or families for its
development. It will also not result in the temporary or permanent loss of crops, fruit trees
and household infrastructure.
Likewise, the facility will not have any adverse impact on the livelihoods of traditional local
communities or Historically Underserved Traditional Local Communities.

5.5.12 Economic Scenario
The economic scenario is analyzed based on three kinds of indicators:


Leading indicators (such as new orders for consumer durables, net business
formation, and share prices) that attempt to predict the economy's direction,
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Coincident indicators (such as gross domestic product, employment levels, retail
sales) that show up together with the occurrence of associated economic activity,
and
Lagging indicators (such as gross national product, consumer price index, interest
rates) that become apparent only after the occurrence of associated economic
activity.

The following are the key indicators at National, regional and district levels for the perusal of
current socio-environmental baseline study.

National Economic Indicators









GDP growth rate
Unemployment rate
Import and Export Potential
Employment rate
Labour Force participation rate
Production
Interest rate/Loans
Personal Savings and Spending

Regional Economic Indicators








GDP
Unemployment rate
Import/Export Potential
Production
Interest rates
Personal Savings/Spending
Women work participation rate

Local Economic Indicators





Employment rate
Production
Increase in Income/savings/spending
Women Work participation

The project area falls in a relatively remote, yet a key apple production and marketing route,
which is connected to major cities in the neighboring states. To reiterate, the project area
primarily reflects rural economy where in majority of people are dependent on agriculture
and household entrepreneurial activities.
Evidently, the state of Himachal Pradesh is most prosperous and fastest growing economy
in the country. The economy of the State is expected to achieve a growth rate 6.3 percent in
the current financial year.
The study noted that only 92% of working population in the project area is currently engaged
in Agriculture, horticulture and other allied activities as cultivators and agricultural labour.
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The proportion of dependency on non-agricultural livelihoods is observed as low as 8%
reflecting an rural employment pattern in the project area.

5.5.12.1 Sectorial strengthening
The study revealed that expansion of facilities at Jarol Tikkar would trigger many direct and
indirect benefits for economic advancement and social development of project area. Various
stakeholders expressed that it would strengthen the horticulture sector and accelerate import
and export potential, productivity and local employment rate and savings. They also
positively noted that forward and backward linkages in terms of credit and market extension
services would be strengthened through this intervention.
The sectorial improvement would improve the productivity of Land, generating employment,
improving economic conditions of the farmers and entrepreneurs, enhancing exports and
providing nutritional security to the people is widely acknowledged.

5.5.12.2 Import and Export Potential
Similarly, many also expressed that with an increase in exports and marketability of produce
there would be proportionate increase in household level spending on goods and services.
Thus the study postulate the rising incomes would lead to new demand, thereby creates a
multiplier effect. This is because an injection of extra income leads to more spending, which
creates more income, and so on. However, the size of the multiplier depends upon
household‟s final spending and their marginal propensity to consume (mpc), or marginal
propensity to save (mps).
In addition to that, Himachal Pradesh is only state in the country whose 89.96 percent of
population (Census 2011) lives in rural areas. Therefore Agriculture/Horticulture is dominant
as it provides direct employment to about 62 Percent of total workers of the state.
Agriculture happens to be the premier source of State Income (GSDP). About 10.4 percent
of the total GSDP comes from the agriculture and its allied sectors.
Thus with the increase of area of apple fruit cultivation at an average growth of 1.5 percent
every year, the project would further provide impetus to boost horticulture sector in the state
and livelihoods of diverse stakeholders who are part of the entire value chain.

5.5.13 On-going schemes at state and national level
The state of Himachal Pradesh has many schemes for the welfare and up-liftment of women,
farmer groups, marginalized and deprived sections of society. The following are select
centrally/State sponsored schemes which have larger developmental outreach and impact.
a) Self-Employment Schemes for Women:
Under this scheme Rs 2,500 provided to the women whose annual income is less than Rs
7,500 for carrying income generating activities.
b) Vishesh Mahila Uthan Yojna:
There is a provision to provide stipend @ Rs 3,000 per month per trainee and test fee of `
800 per trainee through the department of Women and Child Development. Further, for
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those women who intend to start their own self-employment projects, a back ended subsidy
is provided @ 20% of the project cost subject to maximum of Rs 10,000 per beneficiary, on
loan arranged through HP Mahila Vikas Nigam.
c) Shelf Help Groups:
These SHGs are doing income Generating activities. So far, 66,106 SHGs have been
formed out of which 64,451SHGs have been linked with banks.
d) Kishori Shakti Yojna:
This scheme is implemented to improve the nutritional and health status of girls in the age
group of 11-18 years, to provide the required literacy and numeracy skills through non-formal
education to train and equip the adolescent girls to improve/ upgrade home-based and
vocational skills and to promote awareness of health, hygiene, nutrition and family welfare,
home management/ child care and to take all measure as to facilitate their marrying only
after attaining the age of 18 years and if possible, even later; The scheme is being
implemented in 8 Districts (46Projects).viz. Shimla, Sirmaur, Kinnaur, Mandi, Hamirpur,
Bilaspur, Una and Lahaul & Spiti.
e) Rajiv Gandhi Scheme for Empowerment of Adolescent Girls:
This scheme has been started in 4 districts viz Solan, Kullu, Chamba, and Kangra in place of
Kishori Shakti Yojna and also Nutritional Programme for Adolescent Girls (NPAG) in Kangra
District.
f) HP Crop Diversification Promotion Project (JICA Oda Loan Project):
To encourage crop diversification in Himachal Pradesh a project in collaboration with Japan
international Cooperative agency (JICA) has been started since June, 2011. The project
area comprises 5 districts Kangra, Mandi, Hamirpur, Bilaspur and Una. The project period is
7 years i.e. 2011 to March, 2018 and the total project cost is Rs. 321 Crores (Loan Rs. 266
crores and State share Rs. 55 Crores). The following are major activities funded under the
scheme:







Organization of Farmers Groups.
Promotion of Organic Farming.
Vegetable Promotion Training.
Food grain Productivity Enhancement.
Post-Harvest / Marketing.
Collection Centres (23Nos.)

g) Soil & Water Conservation:
Due to topographical factors, the soil is subject to splash, sheet and Gully erosion resulting
into degradation of the soil.
Besides this, there is biotic pressure on the lands and to curb this menace particularly on the
agricultural lands, the Department of Agriculture, H.P. is executing two Soil and Water
Conservation schemes under State Sector Scheme. The schemes are:



Soil Conservation Works
Water conservation and development
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h) Mukhya Mantri Kisaan Evam Khetihar Mazdoor Jeevan Suraksha Yojna
With a view to provide Insurance cover to the Farmers and Agricultural Labourers in the
event of sustaining injury or death due to operation of farm machinery, the State
Government has launched a Scheme called; „Mukhyamantra Kisaan evam Khetihar
MazdoorJeevan Surakhsha Yojna in 2015-16. In case of the death and permanent disability,
a compensation of Rs.1.5 Lakh and in case of partial disabilities, compensation up to
Rs.50,000 will be provided to the affected. A provision of Rs. 40.00 lakhs has been kept for
2017-18.l
i) Promotion of Organic Farming
The State has diverse agro-climate conditions and due to its favorable positioning in the
Himalayan region, has great scope for promotion of Organic farming. The use of chemical
fertilizers and pesticides in the State is very low and 80% of the area is rain fed. The State
Government formulated a Policy on Organic Farming in 2010 and has covered 39,440
farmers with an area of 21,603 ha under Organic farming. During current financial year 2,000
hectare additional area is being covered under organic farming. During current financial year
20,000 Vermi-Compost Units with 50 per cent assistance will be set up. This year
Government will develop 200 bio-villages. To promote organic farming in the State, the
Government has started Mukhya Mantri Jaivik Kheti Puraskar Yojna from this year.
j) Mukhya Mantri Green House Renovation Scheme:
Farmers of the state have demanded that there should be a scheme to replace the Poly
sheets. Therefore, the Government of Himachal Pradesh has introduced a new scheme
MukhyaMantri Green House Renovation Scheme. Under this scheme, 50 % subsidy will be
provided to the farmers for the replacement of poly sheet after 5 years of setting up of
polyhouse or damage due to natural calamities. A budget provision of 3.0 crore has been
kept for the year 2017-18.
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Chapter 6
Social and Environmental impacts of project
6.1

Environmental impacts - Impact prediction and evaluation

The environmental impacts associated with the proposed project are identified,
characterized and evaluated systematically. The extent of impact on air, water, soil,
flora, and fauna has been evaluated in relation to the environmental pollution. The
impacts may be distinctly direct and indirect, positive and negative, reversible and
irreversible. The prediction of impacts on various environmental parameters during
construction and occupation of the proposed project assists in effective identification
of mitigation measures to minimize the adverse impacts on environmental quality.
The prediction of impacts on different areas has been studied using scientific tools
and the results are estimated. Such predictions are superimposed over the baseline
(pre-project) status of environmental quality to develop the ultimate (post-project)
scenario of the environmental conditions.
The successful environmental impact assessment process requires proper
identification, prediction, assessment, and also communication of the significant
environmental impacts to the public. The details on impact of the project activity on
each of the disciplines mentioned above are discussed below.
The environmental impacts associated due to proposed project are classified into
construction and operation phases and post processing and the possible impacts are
assessed.
1. Construction period impacts
Construction activity is temporary activity till construction and establishment of new
machinery takes place in the proposed project. To minimize the impacts during
construction period necessary control measures will be adopted, so that the
environmental damage is minimized. The positive and negative impacts due to this
activity are given below.
Negative impacts
 Dust Generation during leveling of earth, movement of vehicles on unpaved
roads, Unloading of raw materials and removal of waste material from site
 Emission of pollutants from vehicular exhaust
 Site formation may produce large quantities of run-off with high suspended solids,
this potential problem will be of higher magnitude during rainy season.
 Construction of various civil structures generates site runoff which results in
significant pollution in the receiving water bodies during the rainy season.
 Washing of the construction equipment will also result in water pollution.
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 Domestic wastewater from labor and staff present onsite
 Noise pollution due to foundation works, concreting works, piling, steel cutting
and fabrication of structures, running of pumps, motors, construction equipment,
movement of trucks carrying construction materials etc.,
 Construction & demolition waste consists of sand, gravel, concrete, stone, bricks,
wood, metal, glass, polythene sheets, plastic material, paper, etc.
 Municipal waste generation from construction workers
 Compaction of soils by earth moving equipment, vehicles used for construction
purpose
 Erosion (wind and water) and modification of surface
 Disturbing natural drainage contours, slopes
 During construction phase, dust and noise pollution will be affecting nearby flora
and fauna of the facility but necessary control measures will be taken up.
Positive Impacts






Improvement of local infrastructure (approach roads, street lights, etc.)
Demand for housing, hotels, etc will increase the earning of the local persons
Temporary employment to local labour
Improved business to local vendors,
More revenue to governing departments in form of taxes, fees, etc.

2. Operation period Impacts
During operation period the fruits storage capacity of the project will be increased, so
the local farmers will be able to utilize the services of the upgradation of the facility.
The positive and negative impacts due to this activity are given below.
Negative impacts
 Emissions (PM, SO2 and NOx) from stack attached to DG sets.
 Emissions from vehicles carrying raw materials and finished products.
 Emissions arising from processing and handling of raw materials, finished
products, intermediates products, etc.
 Emission of pollutants from solid waste handling and wastewater treatment plant
area.
 Odour generation from blanching and dehydrating and microbial action in stored
solid waste areas
 Controlled Atmosphere Storage typically generated minimum volumes of
effluents containing organic loads, cleaning agents, salt and suspended solids.
They may also contain pesticide residues washed from raw materials.
 Major wastewater is from fruits washing, floor/equipment washings, etc.
 Domestic wastewater from eating areas and sanitary facilities
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 Noise generation from running of pumps, motors for pumping and transferring
liquids etc.,
 Generation of Solid wastes such as organic materials, including spoiled and
rotten fruits
 Solid waste in the form of inedible materials and rejected products from sorting,
grading and other production process
 Sludge from wastewater treatment facilities
 Not maintaining proper storm water drains, rain water harvesting pits, etc.
 Increase in traffic problems due to increased movement of heavy vehicles
 Increase in accidents due to the speed of the vehicles
Positive impacts










Additional employment due to proposed project
Additional business for local traders
Reduction in pollution due to improved pollution control measures
Developments of new projects are aimed at providing goods and services to
improve community‟s living standards.
Projects therefore present an opportunity for the community to achieve economic
and social development for the ultimate well-being of a community or nation.
The proposed activities will be environmental friendly due to adopting of new
technology meeting national standards
Industrialization leads to urbanization by creating economic growth and job
opportunities that draw people to cities.
Changes can be felt in social and living conditions of the surroundings areas.
Industries will increase in wealth, the production of goods, and the standard of
living. People had access to healthier diets, better housing, and cheaper goods

3. Post-operation period impacts
During post operation period the impacts can be due to decommissioning of the
industry and making use of the site for any other new activity, the industrial activity
proposed project is planned as long term activity with life of the project 30 years. The
negative and positive impacts envisaged are given below.
Negative impacts
 Dust generation due to de-commissioning of the industry on the neighboring
areas
 Emissions from vehicles carrying construction and demolition waste for disposing
at designated area
 Increase of traffic on the roads due to movement of trucks
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 Generation of scrap material (hazardous waste, electronic and electrical waste,
e-waste, etc.,) which needs to be disposed as per the existing standards at the
time of de-commissioning
 Loss of the employment to workers employed in the industry
Positive impacts
 Availability of developed land area having all required infrastructure
 Development of new activity suitable for the current period following all modern
manufacturing environmentally friendly process
 Use of industrial land for new establishment of new facility with environmental
friendly technologies may simplify regulatory and legal procedures
 Reuse of site may compensate for the negative socio-economic impact of the old
facility with outdated technology
 Some systems and utilities of the old facility may be used in a new one
 Less man power more production having edge in the market for marketing the
finished product at cheaper price than the competitor
6.1.1

Air Environment

During construction period the possible dust sources associated associated with
activities during pre-construction and construction include site clearance, site
formation, building works, loading and unloading of the materials and any other
construction activities (viz bricks, cement, sand, etc.), top soil removal, vehicular
movement over unpaved roads, wind erosion etc. The major pollutant dust
measurable as Particulate Matter (PM) would be generated as a result of these
activities. The possible activities that contribute to the environmental impacts are
broadly given below:





Dust Generation during leveling of earth
Dust generation due to the movement of vehicles on unpaved roads
Emission of pollutants from vehicular exhaust
Unloading of raw materials and removal of waste material from site

During operation period in CA stores there are no major air emissions envisaged
from the process activities and only source of air pollution are combustion products
from D.G. sets are envisaged. The possible activities that contribute to the
environmental impacts are broadly given below:





Emissions (PM, SO2 and NOx) from DG sets.
Emissions from vehicles carrying raw materials and finished products
Emissions from decay of fruits, garbage, etc
Emissions from CA Storage process
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 Emission of pollutants from wastewater generation and wastewater treatment
plant
 Odour generation from the solid waste storage area.
6.1.1.1

Impact on Air Quality

Prediction of Impacts on Air Environment
For study the impacts on air quality from point source emissions and vehicular traffic
in the project area American Meteorological Society/ Environmental Protection
Agency Regulatory Mode AERMOD model version: 7.0.3 was used, which is a
steady-state dispersion model designed for short-range (up to 50 km) dispersion of
air pollutant emissions from different sources. It is used to predict the ground level
concentrations (GLCs) of pollutants due to the existing/proposed upgradation
project. The GLCs were predicted on 24 hourly average basis and the line source
concentrations are shown in the form of isopleths. The main sources of air pollution
are as follows.



Point source emissions from DG set.
Line source emissions from vehicular movement

The emissions from the DG sets are minimal since they will be operated only during
power failures.
Atmospheric Dispersion of Stack Emissions
The model considers the sources and receptors in undulated terrain as well as plain
terrain and the combination of both. The basis of the model is the straight line steady
state Gaussian Plume Equation.

Where C = Plume contaminant concentration (µg/m3)
Q = Pollutant emission rate (g/s)
u = Average wind speed (m/s)
σy = y direction plume standard deviation (m)
σz = z direction plume standard deviation (m)
y = y position (m)
z = z position (m)
H = Effective stack height (m)
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AERMOD dispersion model with the following options has been used to predict the
cumulative ground level concentrations due to the emissions. Area being rural, rural
dispersion parameters is considered







Predictions have been carried out to estimate concentration values over radial
distance of 2 km around the sources
A combination of Cartesian and Polar receptor network has been considered
Emission rates from the sources were considered as constant during the
entire period
The ground level concentrations computed were as is basis without any
consideration of decay coefficient
Calm winds recorded during the study period were also taken into
consideration
24-hour mean meteorological data extracted from the meteorological data
collected during the study period as per guidelines of IMD/CPCB has been
used to compute the mean ground level concentrations to study the impact on
study area

The details of the DG sets used in the project are in Table 6.1.
Table 6.1: Stack emissions details (Existing & Proposed)
DG Set

Details
Capacity
Type of fuel
Height of the stack (m)

Existing
40 kVA
160 kVA
HSD
7
7

Proposed
20 kVA
250 kVA
HSD
5
7

Temp of flue gas (°C)
Internal Dia. of the stack (m)

380
0.2

420
0.2

250
0.2

450
0.2

Velocity of flue gas (m/s)
Volumetric Flow rate (m3/s)

10
0.31

15
0.47

8
0.25

16
0.50

PM Emissions (g/s)
SO2 Emissions (g/s)

0.003

0.007

0.002
0.04

0.007
0.14

0.001
0.0008

0.011
0.009

0.02

0.22

*NOx Emissions (g/s)
Emission Standards considered

DG Set:
Sulphur content in diesel - 350 mg/kg As per BS-III Standards
PM & NOx limit are 0.2 & 4 g/kW-h (>100 kW) as per Gazette of India - G.S.R .771(E) Environmental
(Protection) third amended rules dated 11th December 2013.
PM & NOx limit are 0.3 & 4.7 g/kW-h (<100 kW) as per Gazette of India - G.S.R .771(E) Environmental
(Protection) third amended rules dated 11th December 2013.
#
#
Note: DG sets (40 kVA + 160 kVA*) Packing & Grading DG set*CA Store DG Set

The major emissions from the line sources are from movement of vehicles carrying
raw materials and finished products, Line source modeling is done considering worst
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traffic volume expected to the project site. The inputs used for using the model are
vehicle details, emission of the proposed DG set (250 kVA) details, and a twenty-four
hour mean meteorological data during study period. The meteorological data, vehicle
details, emission factors used for modeling are given in Table 6.2 & Table 6.3
respectively.
The predicted maximum ground level concentrations obtained from the modeling for
the proposed DG sets and vehicle moment emission are added to maximum
baseline values monitored for getting post project scenario and the same are
presented in Table 6.4 for point source emissions and Table 6.5 for line source
emissions the isopleths obtained for point source emissions are shown in Figure 6.1
to Figure 6.3 and isopleths obtained for line source emissions are given in
Figure 6.4 to Figure 6.6.
Table 6.2: Mean meteorological data - August 2018
Hour
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Temperature
(°C)
19.2
18.3
17.5
16.8
16.2
15.3
17.1
18.7
20.1
21.4

Relative Humidity
(%)
75
76
78
80
86
84
82
80
77
73

Wind Direction
(Degree)
290
240
240
270
270
225
270
270
290
290

Wind Speed
(m/s)
1.43
1.23
1.12
1.34
1.08
1.21
1.56
2.12
2.12
2.25

Stability
Class
6
6
6
6
6
6
5
4
4
3

24.5
26.3

68
58

270
270

2.45
2.73

2
2

28.5
29.1
27.2
25.2
23.2
22.8
22.6
22.1
21.9
21.3
20.8
20.2

52
50
55
59
64
66
68
70
72
73
74
75

270
225
290
240
270
270
225
270
270
290
270
225

2.64
2.54
2.67
2.14
2.53
1.98
1.65
1.75
1.45
1.76
1.64
1.43

1
1
1
2
2
3
4
5
6
6
6
6

M/s. Ramky Enviro Services Private Limited

6.7

ESIA Report

Controlled Atmosphere Storage Unit (CA), Jarol Tikkar

Table 6.3: Inputs and emission factors for line source emissions – (Existing)
As per Automotive Research Association of India (ARAI)
(g/Km)/Vehicle
Vehicle
Type

No. of
Vehicle
Vehicles/day
/hr

PM

– Emission Factor

NOx

CO

Factor Emission Factor Factor Emission Factor
(g/Km)
(g/s)
(g/Km) (g/Km)
(g/s)
(g/Km)

Heavy
Vehicles
(HCV)

6

1

0.30

0.0008

6.50

0.018

3.92

0.011

Light
Vehicle
(LCV)

6

1

0.47

0.0013

2.12

0.006

3.66

0.010

Car

1

1

0.015

0.00004

0.28

0.001

0.06

0.0001

Two
wheeler

2

2

NA

--

0.54

0.003

1.48

0.008

--

0.00214

-

0.028

-

0.0291

Input values in Modeling (g/s)

Emissions=Emission factor x No. of Vehicles/hr x Velocity (Vehicle speed 10 km/hr near site
area)
LCV=Medium trucks, Small trucks & Vans
*Sample calculation
Emission = 0.30g/kmx1x10km/hr
= 3g/hr = 0.0008g/s

Table 6.4: Inputs and emission factors for line source emissions – (Upgradation)
As per Automotive Research Association of India (ARAI) – Emission Factor (g/Km)/Vehicle
Vehicle
Type

No. of
Vehicle
Vehicles/day
/hr

PM

NOx

CO

Factor Emission Factor Emission Factor Emission
(g/Km)
(g/s)
(g/Km)
(g/s)
(g/Km)
(g/s)

Heavy
Vehicles
(HCV)

6

1

0.30

0.0008*

6.50

0.018

3.92

0.011

Light
Vehicle
(LCV)

12

2

0.47

0.0026

2.12

0.012

3.66

0.020

Car

1

1

0.015

0.00004

0.28

0.001

0.06

0.0001

Two
wheeler

2

2

NA

--

0.54

0.003

1.48

0.008

--

0.00344

-

0.034

-

0.0391

Input values in Modeling (g/s)

*Emissions=Emission factor x No. of Vehicles/hr x Velocity (Vehicle speed 10 km/hr near site area)
LCV=Medium trucks, Small trucks & Vans
*Sample calculation
Emission = 0.30g/kmx1x10km/hr
= 3g/hr = 0.0008g/s
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Figure 6.1: Predicted 24 hourly average GLCs of PM – Point source

Max. Concentration of PM: 0.19 µg/m3@0.10 km in E direction
Figure 6.2: Predicted 24 hourly average GLCs of SO2 – Point source

Max. Concentration of SO2: 0.16 µg/m3@0.10 km in E direction
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Figure 6.3: Predicted 24 hourly average GLCs of NOx – Point source

Max. Concentration of NOX: 3.8 µg/m3@0.10 km in E direction
Figure 6.4: Predicted 24 hourly average GLCs of PM - Line source

Max. Concentration of PM: 0.26 µg/m3@50 m from the road
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Figure 6.5: Predicted 24 hourly average GLCs of NOx – Line source

Max. Concentration of NOX: 2.6 µg/m3@50 m from the road
Figure 6.6: Predicted 24 hourly average GLCs of CO – Line source

Max. Concentration of CO: 3.0 µg/m3@50 m from the road
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Table 6.5: Post project scenario – Point & Line source emissions– Units: μg/m3

Particulars

Contribution from existing plant
to baseline(Point Source)
Contribution from existing plant
to baseline(Line source)
Baseline Scenario (Max)
Predicted GLCs proposed
expansion plant (Point Source)
Predicted GLCs proposed
expansion plant (Line source)
Future predicted GLC
MOEF / CPCB Standards - 24
hourly

Particulate
Matter
(PM10)

Existing & Expansion
Sulphur
Oxides of
dioxide
Nitrogen
(SO2)
(NOx)

Carbon
monoxide
(CO)

0.20

0.18

3.5

--

0.16

--

2.1

2.2

35.4

7.7

15.2

--

0.19

0.16

3.8

--

0.26

--

2.6

3.0

35.85

7.86

21.6

--

100

80

80

The air emission released from the operations of DG sets and boiler are quantified for PM,
SO2 and NOX with 0.011 g/s, 0.009 g/s and 0.22 g/s respectively based on the quantity of
fuel used and the composition of fuel burned. The dispersion modeling carried out for
predicting the incremental rise in the pollutant concentration levels uses the local
meteorological conditions along with the stack characteristics and type of fuel burned. The
level of uncertainty expected in the results of the predicted values is negligible as all the
model inputs are very much quantified with information of stack details. The predicted
concentration levels for PM, SO2 and NOX are 0.19 µg/m3, 0.16 µg/m3 and 3.8 µg/m3 as per
the output results from AERMOD software. Hence the uncertainty of the impact results is
negligible. Similarly the water related quantities withdrawn from the source and subsequent
utilization in certain unit operations are as per the design basis and as per the product
requirements. Thus the uncertainty of these consumptions of water is also negligible.

6.1.2

Water Environment

The construction phase would involve water for site preparation involving leveling
for infrastructure development and removal of vegetation, roads formation, etc.
Water is required for dust suppression, consolidation, compaction and curing.
Construction of building infrastructure involves water for construction activities and
domestic activities which includes other water requirements for labour and staff
onsite. The possible impacts from these activities are as follows.
 Site formation may produce large quantities of run-off with high suspended solids,
this potential problem will be of higher magnitude during rainy season.
 Construction of various civil structures generates site runoff which results in
significant pollution in the receiving water bodies during the rainy season.
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 Washing of the construction equipment will also result in water pollution.
 Domestic wastewater from labor and staff present onsite
During operation period water is required for domestic, floor washing and fog
nozzle. As the CA store facility is for storage of fruits, no much water is required for
the process. The water used for floor washing and fog nozzle will be evaporated;
hence there will be minimum generation of wastewater from the facility.
Wastewater will be generated from eating areas and the sewage will be generated
from sanitary facilities. Significant impact on water quality is envisaged if the sewage
is discharged directly into the receiving waters without any prior treatment. Overexploitation of the water resources by the labor for domestic purposes and
processing units will create water scarcity. The possible major impacts envisaged on
water environment are as follows.
 Domestic wastewater from eating areas and sanitary facilities.
 Waste water generated from floor/equipment washings once in a year.
6.1.2.1

Effluent conveyance system & disposal

The main source of wastewater generation from the unit is domestic wastewater and
floor wash, the project being CA storage the main pollutants in the wastewater are
suspended solids. The details of wastewater generation are given in Table 6.6and
wastewater characteristics before and after treatment are given in Table 6.7.
Table 6.6: Wastewater generation

Details

Quantity
KLD

Remarks

Domestic

2

Floor Wash

12 KL/wash

Treated in portable STP and partly reused and excess
discharged into streams
Collected separately and treated in portable STP and
reused for green belt.

Table 6.7: Wastewater characteristics
Parameter

Units

pH
BOD3, 27°C
COD
TSS
Oil & Grease

mg/l
mg/l
mg/l
mg/l

##
$$

Effluent

##

6-9
200-300
400-500
150-200
15-20

Max. permissible values $$
Into inland surface
On land for
water
irrigation
6-9
6-9
30
100
250
250
100
100
10
10

Typical characteristics of STP
MoEF&CC Notification SO 4 (E ) January 1st, 2016
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The domestic wastewater is collected and treated in a portable sewage treatment
plant. The treated wastewater is partly used for industrial used for gardening and
excesses treated wastewater meeting discharge standards will be disposed into
nearby stream.
6.1.3

Noise environment and traffic

During the construction phase of the site the following sources of noise pollution is
expected






Foundation works
Concreting works
Piling, steel cutting and fabrication of structures, etc.,
Running of pumps, motors, construction equipment, etc.,
Movement of trucks carrying construction materials

A variety of operations in food and beverages processing units generate substantial
noise levels, some of the major activities of the same are given below.
 Noise generation from canning plant, bottling machines, conveyors and blanching
applications
 Running of pumps, motors for pumping and transferring liquids etc.,
 Movement of trucks carrying fruits and subsequent traffic of vehicles
 Use of compressors, DG set and other mechanical equipment‟s
6.1.3.1

Impacts on Noise

For studying impacts on the ambient noise due to the proposed industrial activities
were studied using Custic version 3.2 (Noise pollution modeling software).The Custic
software estimates the dispersion of noise in air. The numeric algorithms that Custic
uses give the possibilityto study the noise pollution that we find in our environment.
The numerical method uses aequation that estimates the dispersion of the noise in
air. The software admits meteorological data to establish the form of the noise
pollution and calculates the sound emission that is produced by each one of the
sources and it considers the estates of the sources and state of atmosphere. The
values have been generated considering the brick insulation as 40dbA as the
equipment are enclosed within the room.
The main sources of the noise generating equipment in the project and there noise
levels are given in Table 6.8, the figure showing isolines generated is given as
Figure 6.7 and the noise isolines values observed near the boundary of the plant
and future predicted noise is given in Table 6.9. The ambient air quality standards in
respect of noise is given in Table 6.10
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Table 6.8: Details of noise generating equipment - dB(A)
S.No
1
2

Equipmnet
DG set
Compressor

No of
3
8

Noise
90
100

Remarks
Used during power failure
compressors is used during working hours for
controll the atmosphere in the cold storage
chambers.

Table 6.9: Noise values observed at boundary of the project – dB(A)
Noise
Ambient Noise Future
S.No Boundary of
Remarks
the project
Predicted
Noise
Predicted
58
The noise values
1
North West
46
58
are within the
55
56
2
West
49
industrial
zone
3
South West
37
52
52
standards
4
East
41
45
46
Table 6.10: Ambeint air quality standards with respect to noise - dB(A)
S.No
1
2
3
4

Category
Area/Zone
Industrial
Commercial
Residential
Silence

Limits in dB(A) Leq
Day
Night time
time
75
70
65
55
55
45
50
40

Remarks
The noise pollution (regulation &
control) rules, 2000
Day time – 6.00am to 10.00pm
Night time – 10.00pm to 6.00am
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Figure 6.7: Noise Isoplets

Note: Contour interval is 5.12 dB(A), Grid distance 60 m
6.1.3.2 Impacts of transportation
Transport is the basic infrastructure, which is usually a pre-requisite for day to day
travel. Loading and unloading areas of raw material are closed/ covered in order to
decrease the air pollution in the nearby areas and hazards that it might cause due to
the dust. Maximum amount of air pollution is generated in handling, loading and
unloading of raw materials. The lack of lighting on the roads leads to accidents while
transportation. Improper parking of vehicles may result in traffic congestion.
6.1.4

Solid waste collection and disposal

The construction phase solid waste will comprise of excavated and demolition waste,
broken bricks, tiles, and construction rejects. Some of the major sources of the solid
waste generation are given below.
 Construction waste consists of sand, gravel, concrete, stone, bricks, wood,
metal, glass, polythene sheets, plastic material, paper, etc.
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 Segregation has to be done at the site for maximum reuse and recycle
 Municipal waste generation from workers
During operation period of CA storage, minimum solid waste is generated from the
process. The nature of solid waste will be expected majorly decayed fruits,
packaging material such as paper, cardboards, packages, plastic bags etc. Apart
from this, office stationery is also included within the solid waste generated.
The rejected fruits, peels, rejected cuttings; inner core/seed and separated solids
from pulper, crusher from unit will be collected and sold for reuse as cattle feed.
Alternatively, these solid wastes can be composted (vermicomposting / organic
waste converter) and used as manure to farms. The recyclables will be disposed to
local vendors and compostable waste will be converted to compost and used as
manure to farms, whereas the non-compostable solid waste will be disposed into
local municipal bins.
Table 6.11: Details of solid waste generated
Details

Solid
waste
generation

Total solid waste (kg)
Existing

Proposed

Total
(Kg)

Remaraks

Recyclable waste vendors,
Domestic
7kg/day
5kg/day
12kg/day local
Compostable waste –
normal composting or
vermicompost, Non200
500
Process
300 kg/day
kg/day
kg/day compostable - local
municipal bins.
Note: No of employees existing 35 proposed 25
0.2 kg
/capita/day

6.1.5

Soils, Hydrogeology, Land use

The impacts due to construction activity can be envisaged on soils, hydrogeology
and land use of the project site. Some of the major impacts that are caused are
given below.
 Compaction of soils by earth moving equipment, vehicles used for
construction purpose
 Erosion (wind and water) and modification of surface
 Indiscriminate disposal of solid waste generated on land
 Disturbing natural drainage contours, slopes
During operation period the impacts on soil and hydrogeology is not much envisaged
when compared to construction period. Some of the impacts envisaged are given
below.
 Indiscriminate use of fertilizers for greenbelt development,
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 Discharge of wastewater not meeting standards on land
 Not maintaining proper storm water drains, rain water harvesting pits, etc
6.1.6 Flora and Fauna
Since the facility is going only for upgradation of capacity, so no major impacts would
be anticipated. During construction phase, dust and noise pollution will be affecting
nearby flora and fauna of the facility but necessary control measures will be taken
up.
During operation phase (such as increase in movement of vehicles) may cause
increase in fuel and noise emissions which will be controlled by planting greenbelt
species and other measures to minimal the effect on surrounding environment of the
project site. The envisaged impacts and its mitigation plan are discussed in the
Environmental Management Plan (EMP) during construction phase & operation
phase with cost implication plan.
6.2

Socio-economic Impacts

Development projects are aimed at providing goods and services to improve
community‟s living standards. Such projects therefore present an opportunity for the
community to achieve economic and social development for the ultimate well-being
of a community or nation.

6.2.1 Impact on Lifestyle
Horticultural projects are labor intensive and tend to encourage population densities
to increase because the increased prosperity of the area attracts incomers. The
increase of the labor raises local demand for food, housing and other social
amenities. Large, new horticultural projects attract temporary populations both during
construction and during production periods of agricultural labor demands and
provision for their accommodation needs to be anticipated. Large scale horticultural
farms employ a large number of female workers. These workers will be derived from
a female population that was previously not earning money. This may change
perception at family level and change of roles previously held by men. Some of the
impacts which are felt are given below.
 Deterioration of health of nearby residents
 Increase in traffic problems due to increased movement of heavy vehicles
 Increase in accidents due to the speed of the vehicles
6.2.2 Infrastructure Development
The proposed project will boost the local economy through payment of loyalties,
taxes, levies and other charges to the County and central governments. The project
will also open up the area for similar and other varied investments. The net effect will
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be improved infrastructure in the area and better living standards. Some of the
positive and negative impacts from the project are given below.
 The pressure on the existing infrastructure will be observed
 Upgradation of existing roads, intersection to be done or new roads have to
be laid
 The demand of housing, hotels, shops will be generate additional revenue for
locals
 Ancillary industries will be coming up in the nearby areas
6.2.3 Employment Potential and Safety Concepts
The proposed project will create employment opportunities for both skilled and
unskilled labor. Unemployment is rampant in rural areas and especially in areas that
have low agricultural potential. The project is expected to generate both direct and
indirect employment during construction and operation period. Much of the work will
be manual and will not require any specialized training. This will thus open
opportunities for the rural women and youth who comprise the largest proportion of
the rural population. Priority will be given to persons from the local community to
ensure that the project uplifts their living standards.
Movement of new comers into the area will expose the local culture to integration
with cultures of other people leading to gradual cultural change as has happened in
other areas. The loss of culture not only eliminates the harmful practices in a
community but may also interfere with the norms and value systems that helps
sustain peace and harmony within a community. There may be changes in traditional
livelihood strategies, conflict resolution mechanisms e.g. that may have a significant
impact on development of the community (either negative of positive). safety
concepts considered in the project are given in Table 6.12.
Table 6.12: Safety concepts
S.No
Details
Remarks
1
Personal
Protective Appropriate PPE (dust masks, gloves, safety
Equipment (PPE)
goggles, etc.) will be given to workers as per the
requirement.
2
Occupational
Health All employees will be informed about various
Safety (OHS)
Occupational health safety during recruitment and
at regular intervals
Regular health and safety audits will be carried
out
3
First Aid and medical In every department some of the employee will be
needs
trained in first aid.
First kids will be kept at security office and
important locations
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Details

Remarks
Health checks up will be organized as per the
rules
Sanitation and drinking Sufficient toilets will be provided for males and
water
females as per the requirement
Drinking water will be arranged to all the workers
Regular cleaning of toilets will be done to keep it
neat and clean

6.2.4 Occupational health and safety and public involvement
Occupational injuries to workers‟ backs, necks, shoulders, hands due to awkward
postures, repetitive work, temperature extremes etc. and losing them from injury or
illness, even for a short time, can cause significant disruption and cost as well as the
workers and their families. It can also damage workplace morale, productivity,
turnover, and reputation. Establishing a safety and health program at the workplace
is one of the most effective ways of protecting valuable asset: workers. Workers in
this facility are exposed to a wide range of hazards as given in Table 6.13.

S.No
1

2

3

Table 6.13 List of hazards and precaution measures
Type of hazards
Precautionary/prevention measures
Physical hazards ● Maintain walkways and working surfaces to be clean
(collision,
lifting
and dry by preventing spillages water/liquids during
and
repetitive
operation
work)
● Ensure likely injury-producing tasks are not given to
known sufferers and injury-aggravating tasks not
given to past sufferers and employee rotation for
repetitive tasks
● Give careful consideration to methods of stacking,
handling and movement of goods to prevent articles
falling
● Workers must be trained in proper lifting techniques
and workstations should be designed to ensure that
the worker has enough workspace
Confined spaces
● Proper ventilation to be there at the working place
inside the facility
● All access points must be secured against entry or
signs must be used to identify confined spaces
● Install exhaust ventilation at the source to reduce dust
Ergonomics
● Training on correct lifting, carrying and setting down
techniques to prevent incidences of sprains, strains,
back injuries and other muscular-skeletal disorders
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6.3
Environmental Risk
6.3.1 Evaluation of potential adverse onsite risks
The objective of the risk assessment study is to identify and quantify the major
hazards; the risk associated with various operations of the proposed project, which
may lead to emergency consequences (disasters) affecting the public safety and
health. Mechanical and electrical hazards pertaining to heavy lift equipment,
electrical fires, shocks, trips and falls etc. in the facility.
6.3.1.1

Scope of study

The risk analysis/assessment study covers the following:
● Identification of potential hazard areas and representative failure cases
● Assess the overall damage potential of the identified hazardous events and
impact zones from the accident scenarios
● Furnish specific recommendations on the minimization of the worst accident
possibilities
6.3.1.2

Hazard identification

Identification of hazards is the primary task for planning for risk assessment in the
analysis, quantification and cost-effective control of accidents involving chemicals
and processes. A classical definition of hazard states that it is the characteristic of
system/process that presents a potential for an accident. Hence, all the components
of a system/process need to be thoroughly examined to assess their potential for
initiating or propagating an unplanned event/sequence of events, which can be
termed as an accident. The methods employed for hazard identification in this study
are:
● Identification of major hazards based on Manufacture, Storage and Import of
Hazardous Chemicals (MSIHC) amendment rules, 2000 and
● Occupational health and safety of workers
The type, quantity, location and conditions of release of toxic or flammable
substances have to be identified in order to estimate its damaging effects, the area
involved and possible precautionary measures required to be taken. Based on
vulnerability involved, various hazards due to nature and in the areas of unit
operations are identified and given in Table 6.14 & 6.15.
Table 6.14 Vulnerability due to natural hazards
S.No
Hazard Type
1
Geophysical Earthquake
Landslide
Forest fires

Intensity
High (Zone IV)
Medium
Medium
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Table 6.15 Potential risk areas within the facility
S.No
1
2
3
4

Blocks/areas
Control room
Building/structure collapse
Forklift collision
Ammonia leakage

Hazards identified
Fire in cable galleries and switchgear/control
room
Personnel injury, material damage
Personnel injury, material damage
Toxic inhalation and environmental impact

6.3.2 Earthquake
As per the BIS seismic zoning map, entire district falls under Zone IV [High hazard
zone (MSK VIII)], and site lies on the buffer zone of thrust and fault lines which
makes the facility liable to the severest design intensity of earthquake as shown in
Figure 6.8. The district has witnessed severe damaging earthquakes and the most
recent being in 1906.
Preparedness measures
The NDMA (National Disaster Management Authority) guideline “management of
earthquakes” highlights the necessary details for achieving safety against
earthquakes.
● Construction of earthquake resistant building as per codes IS: 1893 (Part
1):2002 and IS 1893: Part 4: 2002
● Retrofitting of the existing building and structures to code specified level
● 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
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Figure 6.8: Earthquake hazard map
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Table 6.16: Earthquake – Precautionary measures

●
●
●
●

During an earthquake
Remain calm and try to reassure
others
Stay away from glass windows,
mirrors, chimneys and other
projecting parts of the building
Try to get under a table, desk or
stand in the inner corner away
from the windows
If possible, move to an open area
way from the falling hazards

●

●

●

●

After an earthquake
Check for injuries, do not attempt
to move seriously injured persons
unless they are in immediate
danger of further injury
Be
prepared
for
additional
earthquake
shocks
called
„aftershocks‟
after
a
major
earthquake
Inform and request for help from
the civil defence, fire services,
police, home guards and other
public safety officials
Do not crowd the damage areas
unless help has been requested

6.3.3 Landslide
The landslide vulnerability for the site falls in the medium zone as per the Figure 6.9.
However, as per the contour map is given in Figure 6.10, the terrain is sloppy and
steep slope. Due to the proposed infrastructural activities chances of occurring of
landslides may cause loss to human life and property.
The precautionary measures which can be taken to reduce the damage if caused
are:
● The site construction should be in line with the following codes and guidelines,
finalized and published by the BIS
i) IS 14496 (Part 2): 1998 Guidelines for the preparation of LHZ maps in
mountainous terrain: Part 2: Macro Zonation
ii) IS 14458: Guidelines for Retaining Walls for Hilly Areas
iii) IS 14680:1999: Guidelines for Landslide Control
● Have an emergency kit ready and necessary communications facility in working
condition
● Protect the property by planting ground cover on slopes and build retaining walls
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Figure 6.9: Landslide hazard map
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Figure 6.10: Contour map
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6.3.4 Forest fires
During summers the incident of forest fire has been noted in the surrounding area
and also the site lies within such area as given in Figure 6.11.
Figure 6.11: Forest fire map

So, necessary fire hoses needed to be placed at the corner of the facility and
immediate contact with the fire station, evacuation of the persons if necessary are to
be taken.
6.3.5 Major accidents and hazards from storage / operations
6.3.5.1

Maximum credible accident analysis

Hazardous substances may be released as a result of failures or catastrophes,
causing possible damage to the surrounding area. Identification of causes and types
of hazards is the primary task for assessing risk. Hazards can happen because of the
nature of chemicals handled and also the nature of processes involved. A prerequisite for risk analysis is to identify and study the hazardous chemicals associated
with risk.
Identification of hazardous chemicals is done in accordance with Manufacture,
Storage and Import of Hazardous Chemical (MSIHC) Amendment Rules, 2000.
Schedule 1, of the Rule, provides a list of toxic and hazardous chemicals and the
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flammable chemicals. The threshold quantity of chemicals that can be stores as per
MSIHC rules are given in Table 6.17 and physical properties of the chemicals are
given in Table 6.18
Table 6.17 Details of chemicals and applicability of GoI rules
Solvent

High speed diesel
(HSD)

Storage
type

Listed in
scheduled

Tank

Schedule 1 (part
I)
Schedule 3 (part
I)

Tank

Ammonia

Threshold quantity (Tons)
for Application of Rules
5,7-9,13-15
10-12
5000
50000
50

500

Table 6.18 Physical properties of chemicals at site
Codes/
Label

TLV
(ppm)

Flammable
Toxic

800
25

Chemical
HSD
Ammonia

BP
(°C)
215 - 376
-33.4

FP

LEL

UEL
%

32
NA

0.6
-

6.0
-

Note:
TLV - Threshold Limit Value; BP - Boiling Point; MP - Melting Point; FP - Flash Point;
UEL - Upper Explosive Limit; LEL - Lower Explosive Limit

From the above table, it can be inferred that there would be no major hazardous
chemicals stored at the proposed plant which would attract the GoI rules 4, 5, 7-9
and 13-15. Further, as the quantities likely to be stored at site lie below the
stipulated threshold quantities major hazards are not anticipated. The quantity of
chemicals stored at site is given in Table 6.19.
Table 6.19 Hazardous chemicals at the project site
Chemical
HSD
Ammonia
6.3.5.2

Use
Fuel for D.G
sets
Coolant

Nature of
chemical
Flammable

Type of storage &
Nos.
Tank - Vertical - 1

Storage
quantity
1000 lts.

Toxic

Tank – Horizontal - 1

800 lts.

Fire Explosive Toxicity Index (FETI) for HSD

The computations of FETI (Fire and Explosion, Toxicity Index) of the subsequent
chemicals at proposed site are given in Table 6.20 and class of FETI categories is
given Table 6.21. The capacity of the HSD storage tank mentioned in the table
above was considered for these studies. The Health (Nh), Flammability (Nf),
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Reactivity (Nr), and MF (Material Factor) under consideration was derived from the
NFPA (National Fire Protection Association) codes. The GPH (General Process
Hazard Factor) and SPH (Specific Process Hazard Factor) was calculated
accordingly


FEI = MF *(GPH)*(SPH)



(

)(

)

The toxicity number (Th) is derived from the NFPA health factor Nh (NFPA 704,
325M or 49). Nh is an integer number ranging from 0 to 4.
Health Factor – Nh Toxicity Number - Th
0
1
2
3
4

0
50
125
250
325

The penalty factor (Ts) is the second toxicity parameter used to determine the TI.
The Ts value is derived from the „Threshold Limit Values (TLV)‟.
Threshold Limit Values (TLVs) Penalty Factor (Ts)
<5
125
5-50
75
> 50
50
Table 6.20: F&EI of fuel and solvents for the proposed project
Chemical/Fuel
HSD
Ammonia

NFPA Classification
Nh
Nf Nr MF
1
2
0
10
3
1
0
4

GPH

SPH

*FEI

TI

1.8
0.8

2.8
1

50.4
-

9.1

Table 6.21: FETI category
FEI
1-60
60-90
90 and above

TI
<6
6 ≤ TI < 10
≥ 10

Category
Low
Medium
Severe

Based on FETI, HSD comes under low category and Ammonia under medium toxicity
category for the given storage at site.
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Hazard from chemical storage

Diesel and furnace oil are flammable liquid having a flash point of 32°C. Major
hazards from oil storage can be fire and maximum credible accidents from oil storage
tank can be
a. Tank fire and
b. Pool / dyke fire
a. Tank fire
Oil is stored in a floating roof tank; any leak in rim seal or spillage leads to
accumulation of vapor which can be a source of ignition and can cause tank fire.
b. Pool / dyke fire
If there is outflow from the tank due to any leakage from tank or any failure of
connecting pipes or valves, oil will flow outside and form a pool. If an ignition source
is present, the pool can catch fire and can cause pool or dyke fire. The level of
damage caused by heat radiation due to fire is a function of duration of exposure as
well as heat flux and is true for effect on building, plant equipment and also for the
effect on personnel. The effect of heat radiation with damage intensity is given in
Table 6.22.
Table 6.22 Effect of heat radiation
Thermal radiation
(kW/m2)
37.5

Damage intensity due to thermal radiation
100% lethality in 1 minute. 1% lethality in 10 seconds

25.0
12.5
8.0

50% lethality in 1 minute. Significant injury in 10 seconds
1% lethality in 1 minute
1% lethality in 50 seconds

4.5

Causes pain if duration is longer than 20 sec, however
blistering is unlikely
Causes no discomfort on long exposure

1.6

Tank rupture is considered as one of the major accidental scenarios. It is assumed
that complete liquid leaks due to tank failure or ruptures and develops into a pool and
gets ignited. Hazard distances have been arrived due to effect of pool fires. For
computing the damage distances, Areal Locations of Hazardous Atmospheres
(ALOHA) software is used. The effect of heat radiation and subsequent damage
distances for HSD is given in Table 6.23. The risk contour on site layout for HSD is
given in Figure 6.12.
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Table 6.23 Effect of heat radiation due to HSD storage tank (Pool fire)
Input Data
Spilled quantity
2 kL
Circular opening diameter 4 cm
Wind speed
1.5 m/s
Heat Radiation intensity level kW/m2
8
4.5
1.6

Results of computation
Max. flame length
13 m
Max burn rate
55 kg/min
Total amount burned
1411 kg
Damage distances (m)
<10
12
22
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Figure 6.12: Risk contour on site layout for HSD
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Ammonia
Acute Exposure Level Guidelines (AEGLs) are expressed as specific concentrations
of airborne chemicals at which health effects may occur. Toxic Area Vapor Cloud
scenario has been considered for computations. The damage distances for the
leakage developed with AEGLs values is given in Table 6.24 and threat zone is
given in Figure 6.13.





Level 1: Notable discomfort, irritation, or certain asymptomatic non-sensory
effects. However, the effects are not disabling and are transient and reversible
upon cessation of exposure
Level 2: Irreversible or other serious, long-lasting adverse health effects or an
impaired ability to escape
Level 3: Life-threatening health effects or death

The values for below is given for 60 min exposure period.
Table 6.24 Distances from toxic area vapor cloud scenario
Chemical – Ammonia
AEGL-3 : 1100 ppm
AEGL-2 : 160 ppm
AEGL-1 : 30 ppm

Distances (m)
327
907
1900

Figure 6.13: Threat zone for ammonia leakage

First-aid and safety measures:
 Get medical attention immediately by rinsing eyes or any other body parts
 Move victim to fresh air and keep at rest in a position comfortable for
breathing, keep necessary self-contained breathing apparatus (SCBA) for
emergency
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Get medical assistance immediately
Maintain necessary fire extinguishers such as CO2, dry chemical, water spray
etc.

6.3.5.4

Fire hazards

To increase the level of safety at the facility, installation of automatic fire
detection/alarm systems will be proposed at strategic locations as an early warning of
fire to the occupants. To prevent fire mishaps and manage the emergency situation
during a fire accident in the proposed project the following activities and precautions
are proposed.
 An emergency evacuation plan to be prepared
 It will be advised to keep oxygen cylinders, first-aid kits and masks to prevent
smoke inhalation especially for those with respiratory disorders for who smoke
inhalation can be very dangerous.
 The plant manager is advised to ensure that the fire-fighting equipment is in
good working conditions in sufficient numbers as they were was no such
equipment present
 Regular mock drills to create awareness on procedures to be followed in times
of emergency situation/evacuation
Safety precautions for the storage of chemical






Separately stored with proper enclosures and marked in a closed shed
Proper ventilation to be provided
Sufficient fire extinguishers and PPE to be provided
Flameproof fittings to be provided
Smoking to be prohibited

Fire-fighting system
The management needs to take into consideration fire prevention measures at the
project planning and during plant operation stage to avoid any outbreak of fire. But
looking at the operation stage, the chances of such an incident cannot be totally
refuted. Hence to avoid such a scenario, following fire-fighting equipment to be
employed
● ABC type fire extinguisher
● Foam type fire extinguisher
● Sand buckets
6.3.5.5 Electrical accidents
Electrical hazards can cause burns, shocks, and electrocution which can lead to
serious injury and even death.
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Prevention measures
● Flexible cords connected to appliance should be wired to conform to the
international color code
● The appliance should preferably be tested and certified by a national or reputed
standards testing authority
● All electrical wiring, rewiring or extension work must be carried out by licensed
electrical contractors. On completion, the contractors should test before electricity
supply is connected.
● To ensure electrical safety in the facility, a current-operated earth leakage circuit
breaker (ELCB) or residual current circuit breaker (RCCB) set to operate at a
very small leakage current is recommended. In case of dangerous electrical
leakage to earth, it should automatically cut-off the supply of electricity.
Table 6.25 Probability and risk assessment-consequence Matrix

5. Severe: Death or
Permanent disability to
one or more persons
4. Major: Hospital
Admission required
3. Moderate: Medical
treatment required
2. Minor: first aid
required
1. Insignificant:
Injuries not requiring
first-aid

A.

B.

C.
D.

E.

Likelihood
Risk
Often task done?
 Risk rating by consequence
and likelihood
Exposure duration
Control measures,
environment effect VH – Very High, H – High, M –
(temp., rains etc.), Medium, L - Low
people‟s behaviour
(stress,
panic,
deadlines etc.)
Almost
certain: Resultant Table
Expected to occur
CONSEQUENCES
in
most
1 2 3
4
5
circumstances
A M H H VH VH
Likely: will probably
B M M H H VH
occur
in
most
C L M H H VH
circumstances
D L L M M
H
Possible:
might
E L L M M M
occur occasionally
Unlikely:
could
happen at some
time
Rare: may happen
only in exceptional
circumstances
LIKELIHO
OD

Consequences
 Type of harm could 
occur

 Proximity
to 
hazard/ task
 People exposed
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Table 6.26 Controlled measures of the associated risk
Hazard
Earthquake

Task/Scenario
 Construction
phase
 Operation
phase

Associated
harm
 Human life
 Infrastructure
collapse






Landslide

 Construction
phase
 Operation
phase

 Human life
 Infrastructure
collapse







Forest fire

 Seasonal
climate
 Human
caused

Fire

 Short-circuits
 Combustible
materials
 Fuel storage

Risk
rating
C L R
of 4 D M

Control measures
proposed

 Infrastructure 
damage
 Economic loss

 Human
injuries
 Economic loss 
 Human life
 Infrastructure
damage


Construction
earthquake
resistant building
Educate workers
on do‟s and don‟ts
during and after
earthquake
Safety measures
like
first-aid,
emergency
contacts,
other
dept. etc to be
maintained
The
site 4 E M
construction
should be in line
with the following
codes
and
guidelines
Have
an
emergency
kit
ready
and
necessary
communications
facility in working
condition
Protect
the
property
by
planting
ground
cover on slopes
and build retaining
walls
Fire
hoses
at 2 D L
necessary
locations
Alerting concerned
officials
3 E M
Fire-fighting
equipments
of
sufficient numbers
to be kept
Safety measures
like smoke alarms,
hose pumps, sand
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Task/Scenario

Associated
harm

Control measures
proposed




Electrical

 Construction
phase
 Economic
loss
 Electrocution

 Human life









Ammonia
leakage

 Operation
phase

 Human health 
 Environmental
risk



Physical/
 Collision
Occupational  Lifting
Safety and  Repetitive
Health
work
 Noise
 Material

 Human life





Risk
rating
C L R

buckets,
fire
blankets etc. to be
kept at prominent
places
Staff training and
mock drills to be
conducted
Emergency
fire
exits
to
be
maintained
Electrical
cables 3 E M
and lighting works
to be done at a
specified
place/area
Proper grounding
works to avoid
static
electricity
build up
Certified
appliances to be
tried and tested
before use
Use of intrinsically
safe
electrical
installations
and
non-sparking tools
Safe
use, 3 D M
handling, and have
MSDS
to
be
maintained
Wear
proper
respiratory
protection
while
working
and
around
Use gauges to
monitor the system
pressure
Personnel training 2 D L
Implement
strict
use of PPE
Rotation
of
workers, use of
better hand tools,

M/s Ramky Enviro Services Private Limited

6.37

ESIA Report

Hazard

Controlled Atmosphere Storage Unit (CA), Jarol Tikkar

Task/Scenario

Associated
harm

Control measures
proposed

handling



Risk
rating
C L R

equipment use for
stacking
and
movement
of
goods
Proper ventilation
and
entry/exit
signs to be placed

6.4 Social Risks
The development projects would also trigger several risks which need to be addressed
with well thought-out action plan and mitigation measures. The following are some of
the key risks which are identified in case of the proposed project.


The project might result in Influx of labour, especially migrant population to
find a gainful employment.
The project would result in increase of floating population specially, truck
drivers, intermediaries, middlemen etc.
The raise of floating population, influx of labour may adversely spread certain
communicable diseases, if not checked.
The frequent movement of vehicles would create air and noise pollution in the
local dwellings.
There may be an impact on indigenous population and their livelihoods;
however no such risk is envisaged in case of this project.
Third party contractors needs to be educated about rights and duties towards
direct workers and contract workers.
Employment opportunities to the local people based on priority, educational
qualification and Skills
Provision of infrastructural facilities for Workers‟ recreation, sanitation, health
and Hygiene
Training programs for workers on efficient handling of waste, safety at work,
gender mainstreaming, child labour and employment of indigenous people.










6.4.1 Market and Occupational analysis
In order to develop the agricultural marketing in the state, the basic criteria to be
followed are classified as below:
a) Governance


The Agricultural Produce Marketing Corporation (APMC), which has been
identified for taking up new markets or for upgradation, should have
possessed clear title of the land available with them.
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They must have appreciable cash surplus for last preceding 3 years.
They must have effective audit scheme in place and must not have any
serious audit objections for last 3 years.
They should have not been declared as defaulter by the Bank or board /
institution.

b) Economic and technical




The volume of trade conducted for last 3 years and throughout.
Potential and catchment area of production and marketable surplus to be
covered and benefited.
Access to road, power supply and water supply etc.

SWOT Analysis
 Strengths: The major strengths of the proposed project will be brand perception &
advertising, strong leading team & staff capabilities, focus on quality and reliability,
reputation and credibility. Other strengths need for a center focusing on breeding
and evaluation of new varieties, multidisciplinary research programs, effectiveness
and resources for developing/breeding new varieties, effectiveness of screening
and gradation.
 Weaknesses: Price of the apple products, Initial lack of power equipment.
 Opportunities: Constant market growth, loyal customer base, new alliances with
stakeholder associations, flavor and quality, technology innovation to enhance
products, health benefits of the fruits, positive publicity, sustainability and organics
 Threats: Intense competition, water availability, lack of knowledge/appreciation for
agriculture, climate and weather impacts, food safety, water quality, easily copied
ideas from competitors.
6.4.2 Value Chain analysis
Value chain analysis (VCA) is a process where a firm identified its primary and support
activities that add value to its final product and then analyze these activities to reduce
costs or increase differentiation.
Value chain analysis is a strategy tool used to analyze internal firm activities. Its goal is
to recognize, which activities are the most valuable (i.e. are the source of cost or
differentiation advantage) to the firm and which ones could be improved to
provide competitive advantage. In other words, by looking into internal activities, the
analysis reveals where a firm‟s competitive advantages or disadvantages are. The firm
that competes through differentiation advantage will try to perform its activities better
than competitors would do. If it competes through cost advantage, it will try to perform
internal activities at lower costs than competitors would do. When a company is
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capable of producing goods at lower costs than the market price or to provide superior
products, it earns profits.
Value chain represents all the internal activities a firm engages in to produce goods
and services. VC is formed of primary activities that add value to the final product
directly and support activities that add value indirectly.
Figure 6.14: Value Chain Model

Operations

Outbound
Logistics

Marketing
& Sales

Service

Firm Infrastructure

Human Resource Management

Procurement

Technology

Profit

Inbound
Logistics

Although, primary activities add value directly to the production process, they are not
necessarily more important than support activities. Nowadays, competitive advantage
mainly derives from technological improvements or innovations in business models or
processes. Therefore, such support activities as „information systems‟, „R&D‟ or
„general management‟ are usually the most important source of differentiation
advantage. On the other hand, primary activities are usually the source of cost
advantage, where costs can be easily identified for each activity and properly
managed.
Management of the unit will regularly accesses the primary activities and support
activities using modern techniques to reduce the expenses, cost of production by
implementing regular audits, inspections and plug the waste expenses, increase the
production output, reduce operation costs of manufacturing to improve the profits.
6.3 Magnitude of Impacts
The time scale effects of the environmental impacts arising out of the proposed
activities are of different types with the magnitude of project operations. The project
construction activities to be undertaken are mainly of short term based on the design
basis and available resources like manpower, raw materials, power and water etc.,
the impacts arising out of the project construction activities can be reversible with
provision of environmental management plans in term of greenbelt development, soil
leveling and replantation of damage trees etc. The impacts of construction are also of
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temporary in nature. The time scale effects of the impacts during
processing/operational phases are predicted to establish the incremental rise in the
pollution levels due to various project operations. The usage of DG sets for project
operations and the emission expected to be released and quantified to compare with
the existing air pollutant levels. The incremental rise of particulate matter, SO 2 and
NOX are predicted by using AERMOD software to draw contours of concentration
levels at each grid point of 2 km X 2 km scale covering a distance of 2 km from the
project location. The impacts during the project operations are very minimal and
there may not be any permanent changes expected from the project. The quality of
water used for the project will not lead to any medium or long term impacts due to
sufficient availability of water supply from the regulatory departments.
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Chapter 7
Analysis of Alternate sites and Technologies
7.1 Site selection criteria concepts
In order to help the concerned authorities and the entrepreneurs, Ministry of
Environment Forests & Climate Change (MOEF&CC), Government of India has
framed certain broad guidelines for siting of projects to ensure optimum use of
natural and man-made resources in sustainable manner with minimal depletion;
degradation and or destruction of environment are given in Table 7.1.
Table 7.1: Site Selection Criteria – Areas to be avoided
Land Procurement

Sufficient land to meet the demand of greenbelt
development, reuse of treated water, storing of solid waste
before final disposal
Coastal areas
At least 500 m from high tide line
Estuaries
At least 200 m away from the estuary boundaries
Flood plains of the At least 500 m from flood plain or modified flood plain, or
Riverine system
by flood control systems
Transport
/ At least 500 m from highway and railway
communications system
Major settlements
At least 25 km from the project growth boundary of the
settlement (3 lakh Population)
Ecologically and or At least 25 km (Archaeological monuments, National
otherwise sensitive area parks & Sanctuaries, Biosphere reserves, Hill resorts,
Scenic areas, etc.,
Ecologically and/or otherwise sensitive areas include:
1) Religious & historic places, 2) Archaeological monuments, 3) scenic areas, 4) Hills
resorts, 5) Beach resorts 6) Health resorts 7) Coastal areas rich in coral, mangroves,
breeding grounds of specific species, 8) Estuaries rich in mangroves, breeding
ground of specific species, 9) Gulf areas, 10) Biosphere reserves, 11) National parks
and sanctuaries, 12) Natural lakes, swamps, 13) seismic zones, 14) Tribal
settlements, 15) Areas of scientific and geological interest, 16) Defense installations,
specifically those of security importance and sensitive to pollution, 17) Border areas
(International), 18) Airports, 19) Tiger reserves/elephant reserves/turtle nestling
grounds, 20) Habitat for migratory birds, 21) Lakes/reservoirs/dams
The proposed project is an existing CA Store facility going for upgradation within the
same land area. Care will be been taken to minimise the adverse impact of the
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proposed upgradation on the immediate neighbourhood as well as distant places.
The details of the site with respect to siting guidelines are given in Table 7. 2.
Table 7.2: Details of the Site with respect to siting guidelines
Particulars
Lat & Long
Location
State
Land availability
Ecologically
sensitive area
Coastal areas
Flood plain of
Riverine system
Transport &
Communication
Major settlements
(3 lakh population)
Airport
Seaport
R&R
Terrain

Siting Guidelines

Site
31°16'22.01"N 77°29'56.09"E
Jarol Tikkar, Shimla
Himachal Pradesh

Sufficient land
At least 25 km

NA

½ km from high tide
line
½ km from flood plain

No

½ km from highway
& railway
At least 25 km

NA

--

NA

----

NA

No

NA

Site is situated on valley

7.2 Alternative Sites- Justification for selecting site
No alternate sites were considered for the proposed upgradation project as the
existing site is having sufficient space for proposed upgradation and expansion and it
is also meeting the broad guidelines suggested by MOEF&CC. The site is well
connected to road and rail transport, having experience staff, nearer to raw material
availability, etc.
7.3 Alternative Technologies
7.3.1 Basic classification of refrigerated storage
Much popular classification for refrigerated storages is based on the preferred
temperature range inside the cold room which is also the most important design
parameter. Some broad categories are mentioned below:
1. Controlled atmosphere for long-term vegetable/fruit storage;
2. Coolers at temperatures of 0°C and above;
3. High-temperature freezers at -2 to -3°C;
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4. Low-temperature storage rooms for general frozen products, usually
maintained at -20° to -29°C; and
5. Low-temperature storage at -20° to -29°C, with a surplus of refrigeration for
freezing products received at above -18°C.
7.3.2 One Storied Refrigeration Facility
Several modified versions one- story designs are also employed so as to reduce
horizontal traffic distances and land costs. A often preferred alternative is to locate
nonproductive services (including offices and the machinery room) on a secondfloor level, usually over the truck platform work area, to allow full use of the
ground floor for production work and storage. Refrigerated spaces are
constructed around 8.0 to 11.0 m high. Free space above the pallet stacks is
necessary for attaching air units, air distribution, lighting, and sprinkler lines. Also,
adequate clearance between the floor and the structural steel is desirable for proper
forklift operation. Greater clear heights are usually required if automated or
mechanized equipment is used. The amount of floor area required to deal with
diverse merchandise storage can be calculated on the basis of 130 to 160 kg per
gross cubic meter allowing about 40% for aisles and space above the pallet stacks.
7.3.3 General Classification of Refrigeration Systems
Refrigeration units commonly employed with the cold storages have two broad
categories that are briefed below.
Unitary systems:
These are designed by manufacturers, assembled in factory, and installed in cold
storage building as a pre-packaged unit. Heat rejection and compressor units are
either within the same housing as the low-temperature air cooling coils or separated
from cooling section.
Applied units:
These are designed and build from standard components obtained from one or more
suppliers. Key components include compressors, motors, fan- coil units,
receivers, pump circulation systems, controls, refrigerant condensers, and other
pressure vessels. Such units denote field- engineered and field-erected systems and
form the vast majority of large cold storages. These generally have a central
machinery room or series of machinery rooms convenient for electrical distribution
services, outside service entrance etc. Locations are close to the refrigerated space
so as to reduce piping losses, piping costs, refrigerant charge, thermal losses etc.
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7.3.4 Planning For Refrigeration Systems
Refrigeration systems for a refrigerated facility should be selected in an early stage
of planning process. The central compressor room has been accepted standard
for larger installations where energy conservation is very important factor.
If the facility is single-purpose like low-temperature storage building, selection of the
system type is bit easier. However, if the commodities to be stored require different
temperature- humidity conditions, a system must be selected that can meet the
requirements of isolated rooms at different storage conditions.
Choice of Refrigerants
For the sake of the environment, the Ozone Depletion Potential (ODP), the Global
Warming Potential (GWP) and the Total Equivalent Warming Impact (TEWI) are the
leading criteria in the choice of refrigerant today.
The classic refrigerant is Ammonia (NH3). It is environment friendly (Zero ODP and
zero GWP) and has excellent thermodynamic characteristics. However, under
exceptional conditions the gas is toxic and flammable. In case of leakage, the quality
of stored products is affected. At the other hand, hydroclorofluorocarbons (HCFCs)
are to be phased out. The best emerging technical solution for cold storage
refrigeration is now NH3/CO2 cascade system.
Few important points from preferred refrigerant selection criteria are stated below:
a) Ammonia- low cost, higher COPs, better heat transfer, greater
detectability, but toxic. Suitable for food refrigeration, ice production,
pharmaceuticals.
b) CFC family: R- 12, Freon- domestic refrigerators, automotive air-conditioning.
c) R-11 large capacity water chillers serving building A/C.
d) R-22 window a/c, large industrial refrigeration systems and a/c commercial
buildings. (competes with ammonia)
e) R-502 commercial refrigeration systems (supermarkets)
f) Household refrigerant and air-conditioners: R-134a
g) Evaporator side; -10 C refrigerated space means temp of refrigerant about -20
C (to prevent air leakage) 1 atm: ammonia, R-134a.
Natural Refrigerants
Natural refrigerants suit nearly all cooling applications. Many substances that occur
naturally fall this category. For example: air, water, carbon-dioxide, ammonia etc.
Natural refrigerant have a long track record that proves them to be efficient, reliable,
viable and long lasting system component. The most energy efficient and
sustainable cold storage systems in the future can be expected to be based on
natural refrigerants only. The selection of natural refrigerants for a refrigeration
system is usually based on the system‟s operating temperature range.
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Figure 7.1 Selection of natural refrigerants based on operating condition

7.3.5. Emerging Energy Saving Concepts and Practices
Cold storage, as they are conceived and utilized in present day, reflect uncontrolled
consumption of energy.
For blast freezers, electricity consumption levels are as high as 70-130 kWh per ton
of product and for plate freezers typically the range is 60- 100kWh per ton. The
power consumption depends on the quality of the building, room size, stock turnover,
temperature of the incoming produce, outside temperatures, food condition (whether
chilled or frozen) etc. The total cost of electric energy is near 15- 20% of the total
running cost [16]. Energy efficiency improvements are targeted not only at cost
reduction but also on environment protection. Some simple but very effective energy
saving measures are discussed in the following subsections.
7.3.5.1 Advancing Refrigeration Technology
Intense research is on for past several decades only targeting to develop
refrigeration systems with better operating characteristics, improved energy
efficiency and low power consumption. Systems that can run on low grade thermal
energy such as cheaply available waste heat from nearby process industries are
under intense improvement phase.
NH3/CO2 Cascade System
In such systems ammonia and carbon dioxide are employed as refrigerants in two
different refrigeration cycles. Such systems are still in development stage and newly
introduced design instillations are under trial around the globe. The amount of
ammonia charge is very low and safety problems are considerably reduced as
ammonia circuit is not in direct contact with the cold room. At the other hand, carbon
dioxide is harmless for most edibles as it is non-toxic, Odourless and noninflammable. The energy consumption by such a system is lesser compared to
conventionally employed units. These systems are the most promising development
for future.
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Ammonia Absorption Refrigeration Plants (AARP)
At fundamental level, in such a unit, instead of employing a compressor unit, NH3
vapors are caused to be absorbed by weak solution (changing it to strong solution)
which is then pumped to high pressure side [18-20]. Such systems are designed to
run mostly on heat energy and can therefore, very easily operate on thermal energy
sources liked waste steam, hot water, superheated water, hot oil, direct heating,
engine/gas turbine/furnace exhaust, low pressure steam from steam turbine exhaust
etc. AARP systems are now also available with 2-stages units.
Some advantages of cold storages based on AARP are given below:
a) The total electricity requirement reduces substantially. Only small DG set is
adequate for auxiliary power needs of cold storage.
b) The bio-mass and other agro- fuels which are available locally can be used to
derive AARP. The operating cost and maintenance cost of the cold storage is
very low.
c) The cold storage can store wide range of products at different temperatures
due to versatile AARP.
d) Any other simultaneous refrigeration load such as ice Plant and milk c hiller
can also be met with the same plant.
Figure 7.2 Typical NH3/CO2 cascade unit available in market
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7.3.5.2 Energy Saving Strategy during Design & Construction
Construction of an energy efficient refrigerated facility demands:
i.
Correct design,
ii.
High quality material,
iii.
Good workmanship,
iv.
Very close supervision.
Close coordination between general, roofing, insulations procedures increases the
likelihood of a successful good quality installation. Very spectacular results can be
obtained by accurately designing and building new cold storages; performance
efficiency can be improved in several ways. Some measures are stated below:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

Thicker floor, wall and roof insulation;
Surface to be insulated should be completely moisture proof and be
reasonably even, free of lumps or holes.
Ceiling must be cured before the surface is insulated.
Partition wall between the chambers should be insulated both the sides.
Use of infeed and outfeed conveyors with lock gates for pallets instead of
doors;
Selection of right compressor and refrigerant;
Appropriate selection of components of the refrigerating process;
Application of speed control for compressors to achieve full-load during
refrigeration;
Use of speed controls for fans;
Electronic expansion valves;
Adequate pipe dimensions and insulations;
Advanced lighting methods;
Defrosting using hot gas; and
Computer based monitoring, data processing and control system.

7.3.5.3 Air Distribution Network
Spatial distribution of the air velocity, temperature and relative humidity is of
utmost importance for the adequate protection of agricultural products in the cold
storages. An efficient distribution minimizes the volume of cold air to be handled and
thus reduces over all power consumption.

M/s. Ramky Enviro Services Private Limited

7.7

ESIA Report

Controlled Atmosphere Storage Unit (CA), Jarol Tikkar

Figure 7.3 Schematic of supply and return air arrangement inside a cold room

Figure 7.4 Various supply duct configurations

7.3.5.4 Energy Saving during Application Phase
In the recent times, the energy efficiency of existing cold stores can be improved
considerably. This can be easily achieved by good housekeeping practices. Some of
which are mentioned below:
1. Better door discipline,
2. Automatic closing doors,
3. Improved electromechanical control systems,
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Efficient motors,
Minimized pressure difference between compressor and condenser of
refrigeration unit,
Use of additional insulation, etc.

Compliance with the above measures can result in improvement of energy efficiency
by as much as 20% when compared with what is achieved during normal practice.
Optical Fiber based Lighting System (For Daytime)
Optical fibers are employed for transmitting light signals from one location to another.
Same technology is now extended to carry the out-door light inside the building.
Process prevents the entering of heat component of the solar radiation. This can be
very easily extended for cold storage application.
Initiative in Power Quality & Distribution
As the most of the equipment run on electric power during normal operations, any
improvement in power factor at local level is highly desirable. Some proposed
measures in this regard are:
a. Power Factor (PF) may be as low as in the range of 0.70-0.76 and can be
easily brought to the range of 0.96 – 0.99. This can be achieved by installing
capacitors in the electrical system.
b. Maximum efficiency of transformer is near 35% at full load capacity. Thus, if
the load on the transformer increases beyond 80% of the designed capacity, it
is advisable to go for a new and bigger transformer.
Initiative in Heat reduction in Buildings
During the summer, building roof temperature is found exceeding 70°C and may
reach up to 100°C. Following measures may be useful:
a. By introducing XPS insulation (of about 25 mm thickness) over-deck the
incident solar radiation penetration can be reduced and power consumption
can be saved to the tune of 30%.
b. Phase change materials (PCMs) can be employed at the roof surface to
absorb solar radiation during the day time and release the stored heat back to
the ambient during night time.
c. Building envelope colour has been chosen considering the optical properties
of different colour.
d. It is an established fact that darker colour can absorb and transmit more solar
radiation than lighter colour.
e. Light cream shade with light sky border combination can be adopted.
f. Albedo coating for roofs can be applied.
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Application of Phase Change Materials (PCMs)
Lot of research investigations are going on in latent heat storage techniques.
Employing suitable PCMs, the technique can be extended to maintain the
temperature of the cold room even when refrigeration unit is not running. Some
advantages of using PCMs are mentioned below
a. Cold applications often need small temperature range.
b. Load curve of cold demand is similar to load curve for electricity demand; this
technique may be very helpful during peak load periods.
c. Cold production is more efficient at lower target temperature.
Table 7.3: Examples of Solid-Liquid-Gas Phase Changing Materials (PCMs)
Melting
Point
(°C)

Heat of Fusion
Solid to Liquid
(kJ/kg)

Specific Heat
Solid/liquid
(kJ/kg °C)

Density
solid/liquid
(kg/m3)

0

333.6

2.05/4.18

999/1000

Lauric acid

41-43

211.6

1.76/2.27

1007/862

Mn(NO3)26H2O+MnCl2
+4H2O (4 wt%)

15-25

125.9

2.34/2.78

1795/1728

Capric acid (65 mol%
)+ Lauric acid (35
mol%)

18-20

140.8

1.97/2.24

Material
Water

Commercial grade PCMs.
TM

– EPS Ltd.

23

155.0

0.69/--

1475/--

TM

– Rubitherm

26

146.0

1.60/2.40

870/750

E23

RT27

Solar Photovoltaic Applications
Solar photovoltaic cells directly convert sunlight into electricity. Incorporation of
photovoltaic solar cells for generation of electricity for running cold storage
appliances including compressors is keenly awaited. As the technology available
now, monocrystalline cells offer 14-20% conversion efficiency, close to these are the
poly or multicrystalline cells with10-12% conversion efficiency. Cheaper and better
technology can certainly change the very face of cold storage industry.
7.3.6 Importance of Energy Conservation system
i.
ii.
iii.

Major portion of electricity is produced by combustion of fossil fuels. This
results in increased emission of carbon dioxide into the atmosphere.
There is rising awareness amongst the government and common man
regarding saving of electrical energy to the maximum possible extent.
Cold storages run on electric power and their energy efficient operation can
certainly be helpful in achieving above objectives. This becomes much
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more important, as in country like India; we need more successfully
operating cold storage units with an even distribution.
The need of energy efficient cold storage units and prepare for upgrading
ourselves with better technology.
The energy efficiency can be increased by optimizing the freezing processes.
Coefficient of performance of compressor or if definable, the coefficient of
performance of whole system can be taken as basis for optimization analysis.
These efforts can improve energy efficiency by as much as 50% when
compared with normal practice.

iv.
v.
vi.
vii.

7.4 Technology for the proposed CA storage facility
7.4.1 Comparison technology of existing refrigerant Freon (R22) with proposed
Ammonia.
a) Lower Costs
Ammonia is the cheapest refrigerant. The price per kg for R22 is about 2.5 times and
R134a is about 7.0 times the price of ammonia. For a large cold storage, the
operation costs are 20-30% lower with ammonia than R22. Besides that, only half as
much material needs to be purchased to charge a system because the density of
ammonia is half of halocarbons.
Density of at 1.013bar at boiling point: 682kg/m3 (ammonia liquid), 1413kg/m3 (liquid
R22) and 1376kg/ m3(liquid R134a)
b) Better Coefficient of Performance (COP)
Ammonia is up to 10% more efficient than other refrigerants. As a result ammonia
systems use less electricity than other system.
 Ammonia R717 - 8.09
 R22 - 7.41
 R134a - 7.2
 R404a/R507 - 6.77
c) Higher Heat Transfer Coefficients
Based on the heat transfer correlations provided by ASHRAE Handbook of
Fundamentals, the ratio of heat transfer coefficients for ammonia relative to R22 are:





Condensation outside tubes: 4.1 : 1
Condensation inside tubes: 3.5 : 1
Boiling outside tubes: 1.6 : 1
Boiling inside tubes: 2 : 1
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d) Better Efficiency
Due to its highly favorable thermodynamic properties (high latent heat of
vaporization), ammonia requires less primary energy to produce a certain
refrigeration effect compared to other commonly used refrigerants. Evaporating one
pound of liquid ammonia absorbs about 161 Watts compared to 12 to 25 Watts for
Freons





Ammonia R717 - 1371.2 kJ/kg
R22 - 233.95 kJ/kg
R134a - 215.9 kJ/kg
R404a/R507 - 208.0 kJ/kg

**Latent heat of vaporization (kJ/kg) is the heat absorbed when a substance changes
phase from liquid to gas.
e) Smaller pipe dimensions required for the same refrigerant capacity
Ammonia requires smaller pipe sizes for a large system spread over a large area
due to less drop in saturation temperature compared to Freon. In suction lines at the
same drop in saturation temperature, a given pipe will provide 2 to 3 times more
refrigerating capacity with ammonia than R22.
f) Immediate detectability of leaks
Ammonia has pungent odour and even small leaks are immediately detected. Many
people refer to ammonia as "self-alarming"--you don't need a leak detector to
determine that there is ammonia present. This is an important advantage over Freon
where large quantities could escape without detection. Ammonia leaks are found
quickly and repaired.
g) Great tolerance to water contamination
Modest contamination with water does not usually interfere ammonia system
operation. With ammonia, water stays in solution and does not freeze out and block
orifices.
h) Environment friendly
Ammonia is an environmental friendly as it has zero Ozone Depletion Potential
(ODP) and zero Global Warming Potential (GWP). It has no effect on ozone layer
and no direct part on global warming.
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i) Ammonia is not miscible with Paraffinic and Naphthenic Lubricants
This characteristic of non-miscibility makes lubricant management in ammonia
systems quite simple. The very small amount of lubricant that escapes the lubricant
separator will be released by the ammonia in the evaporator and it can be removed
(drained) easily. This characteristic is ideal for industrial systems.
7.4.2. Analyzing O2 and CO2
Analysing O2 and CO2 conditions of the CA room will be done with analysing tower
placed in the central machine room. Each CA room is analysed for O2 and CO2 via
measuring hoses (+ filter per room). An O2 and CO2 analyser will be installed that fit
the project in terms of reliability and durability. The oxygen analyser has a measuring
range of 0 to 21% with a reliability of 0.1% absolute deviation. The CO2 analyser has
a measuring range of at least 0 to 10% with a reliability of 0.1% absolute deviation.
The supplier provides extensive specifications of the meters offered.
The sample time per system is such that all rooms are measured once per 90
minutes. The sample volume per sample time is such that a relevant measurement
can be carried out within the available measuring time per chamber (i.e. 3 minutes
per room).
Within the CA control unit there is a possibility for a manual and / or automatic
calibration using supplied calibration bottles (3% O2 / 0% CO2 & 1% O2/ 1% CO2)
which makes monitoring of span and zero of both meters possible. For an outdoor air
calibration an air sample is drawn from outside the building.
In addition to measuring the CA cells, the measurement set-up is designed for
measuring the corridor cells, scrubber lungs, purity of N2 machine(s), values in each
of the technical space per compartment and an outdoor condition.
Within the CA control unit (apart from the refrigeration control unit) we expect a
registration of the settings of the O2 and CO2 conditions, the measured values,
recorded in an adjustable frequency (1 hour to 1 per 24 hour). In addition to the
standard package for the measurement, registration and regulation of the conditions,
the following should be possible:






Direct extra measurements per analysing point
Aerate cells based on maximum CO2 per room (during filling and emptying
room)
Adjustable action times (N2, O2 and CO2 per 0.1% deviation from set point)
Scrubber specific settings (absorbing, regenerating, lung filling and lung
reading times).
All settings and registrations can be arranged through processor and PC.
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In addition to the central measuring tower, an O 2 and CO2 handheld analyser is also
offered.
CO2 scrubber and N2-machine

The scrubbers are placed in the machine room, separated from the ammonia cooling
system. For sufficient flexibility in the storage of various products, a scrubber
capacity is requested for the 16 rooms (total 1140 MT) of at least 330 kg of CO 2 at
3% is installed. Apart from the described scrubber capacity, it is possible to achieve
a CO2percentage of 1 % with the scrubbers supplied (also in the O 2 reduction
period).
The scrubber is equipped with a system that minimizes the input of oxygen rich air
(double vessel or scrubbing lungs). The CA system is equipped with the opportunity
to test rooms for gas tightness.
The piping of the CA system is carried out with appropriate pressure protection to
prevent over and under pressure damage of CA cells in the event of defective
valves.
The CA chambers are each equipped with gas-tight scrubber valves complete with
cuffs. The scrubber valves on the cells will be suitable for long-term operation in
range of -10 to 40oC. The assembly and piping of the scrubber pipes, main pipes in
160 mm, is adapted to the cooling pipes. The scrubber pipes will be entering the CA
chambers on a position behind the evaporator.
During absorption, a potential free contact is released to the refrigeration system to
enable the cooling fans to start.
The CO2 rich (regenerating) air from the scrubber is drained outside the building.
Intake air is extracted from inside the building. Passes in external walls will be closed
by contractor in proper way. Passages within the building through (fire) walls are
completed by the CA installer in accordance with applicable fire requirements.
The current N2 machine at the existing HPMC facilities can and will partly be used for
the extension of the CA capacity. The existing nitrogen machine has a capacity of 25
Nm3 at 99 % purity based on injection and will reduce oxygen in rooms (80 tonnes )
within 30 hours. Within this time, not more than 1 room will be filled.
For expansion the HPMC facility a new N2 machine is requested with a capacity of at
least 25 Nm3/hour at 99 % purity. The supply will be combined with the existing N 2
machine to create a back-up. For this reason the preference is to select a PSA
system. The PSA N2 machine will be used for:



O2 reduction from 21 to 5% during pull-down
Keeping leaky rooms in overpressure by supplying nitrogen (purity 1%)
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The N2 infrastructure is installed as an automatic injection system and is controlled
from the central measurement and control unit. For the newly build CA rooms the
valves of the N2 injection system are placed between the cell and the (butterfly)
valves of the CO2 network. Valves are suitable for continuing to function well in
range of -10 to +40 degree. The outlet of the nitrogen machine is brought outside the
building. Transits through walls are taken care of by the CA installer in consultation
with the contractor.
Table 7.4: Other technical equipments per CA room
Description
Over- and under pressure
protection valve 110mm
Air buffer PU/PA 3 m3

Measuring tap
Test tube (PVC 50 mm) with
gastight screw cap
Aeration fan

Pressure tester (mm water
column)

Remark
The over- and under pressure valves are
adjusted to a level of 15 mm water column.
Lungs are mounted in such a way that they do
not make contact with the environment in all
forms. A service life of at least 10 years is
guaranteed for the lungs.
Mounted in door at accessible position
Mounted in door at accessible position
Air inlet system (fan) with gastight closure
during off-time or controlled by CO2 scrubber
system
Per room or automated in CO2 system

7.5 Crop improvement technologies
The main problems plaguing the apple industry of Himachal Pradesh include
plantation on marginal lands, erratic production and low productivity. The productivity
of Indian apple is markedly lower than the major apple producing countries of the
world. Furthermore, the productivity of Himachal Pradesh apples is higher than
Uttarakhand, but lower than Jammu and Kashmir although the areas under apple in
the two states are comparable. The much documented scientific and systematic farm
management, better utilization of technology and mechanization and a better support
and infrastructure seem to contribute a great deal for better crop yield in developed
countries. Healthy growth of crop plants and the crop productivity can be intensified
by modifying either agronomic inputs or biotechnological approaches. Agronomic
techniques include modifying used seed types, high density planting and land
management practices while biotechnological approaches refer to manipulating
photosynthetic rate, biological N fixation, etc. Furthermore the lesser known but
significantly influential latest practice include managing crop pollination using friendly
insects. The possible practices that can be exercise to improve the apple yields and
their profits are given in Table 7.5
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Table 7.5: Apple orchard best management practices
Technique
Orchard lay out

Cultivar mix

High density plantation

Canopy management

Intercropping

Features
 Cultivar Gale Gala on EMLA 111 is reported to produce
greater vegetative growth and yield, large fruit tree height
(499.66 cm), along with large plant diameter (32.20 mm)
and shoot extension growth (60 cm).
 Initial research reports following research at UHF
suggest that Red cultivar Red Velox that is imported from
Italy has great maximum shoot growth compared to other
varieties such as Super Chief,
Edlum, Gala and
Jeromine.
 The chilling apple cultivar Anna and Scarlet Gala were
observed to have greater trunk girth, tree height, and
greater tree spread in east west and north south
directions following a research studies
 Planting trees at closer spaces using special techniques
to increase productivity without compromising with the
quality.
 The density of plantation is generally around 250
trees/Ha in Traditional plantation around 250 – 500
trees/Ha, in Moderate plantation, around 500 – 1250
trees/Ha in High Density while it is around 1250 trees/Ha
in Ultra High Density plantation.
 In established farms, the varieties chosen dictate the
density of plantation and for new plantations decisions
about the desired density of plantation precede the
choice of cultivars
 Recently super high density plantation within
apple orchards has been proposed with plantation of
more than 20,000 trees/Ha
 Canopy configuration is a combination of variety,
rootstock, spacing, plant training etc.
 Fruiting potential is significantly affected by canopy
management since it impacts aeration, penetration of
sunlight to inner parts of canopy, subsequently effects
photosynthetic activity and productivity
 It is managed through cultural practices as training and
pruning of trees
 Pruning of selective branches and changing their
orientation through training opens the canopy for leaf
penetration, yield improvement and fruit quality
 Raising Apples in open field can produce larger and
heavy fruits with less spherical in shape and with grater
shelf life compared to apples
that are raised in
polyhouses
 Inter cropping reduces soil wastage space in an apple
orchard system.
 Intercropping during the first 4 year offsets investment
expenses
 A careful balance has to be maintained while selecting
intercropping varieties.
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Variety mix

Variety management

 Enhanced fruit yield can be achieved in apple orchards
by placing more than one type of pollinizer verities
 The variety of mix with 67 % with main delicious varieties
and 33 % of other pollinizer varieties combination can
result in enhanced fruit yield.

Nutrition management
 Ascertaining the exact crop nutrient requirement is
significant in enhancing the productivity and crop yield,
and both soil and plant nutrient analysis has to be
conducted in the process
 Nutrient use efficiency can be enhanced through split
fertilizer application at peak periods of requirement, foliar
application of nutrients and application of slow release
fertilizers
 The most suitable alternative source of nitrogen for apple
trees as a substitute of CAN was observed to be calcium
nitrate + urea (50% recommended dose of nitrogen
through each source) or through calcium nitrate + urea +
liming
 The foliar application of 1-2% of hydrogen cynamide has
been found effective in dealing with issue of delayed and
Nutrient management
non-uniform bud burst and prolonged flowering period in
apple under growing conditions interrupted with warm
climate during winters
 Soil application of YaraMila Complex (2000g) and
YaraLiva Nitrabor (1500 g) was observed to significantly
increase the fruit set, fruit yield and fruit weight, fruit
quality of apple.
 Preharvest spray of calcium chloride at 0.25, and 0.50
%, concentrations after 60 days from full bloom over
Golden Delicious fruits was found to result in greater fruit
size (diameter)
 The dose and frequency of application of BOLT @ 1.5
gms (Three applications of BOLT SP @ 1.5 TM g/l) was
observed to be optimum dose and significantly enhance
fruit set, fruit retention, yield and fruit quality
 Plant bio regulators include cytokinins and gibberellins
 Can be applied either alone or in combination to
enhance both quantitative and qualitative aspects of fruit
growth
 Photosynthetic stimulants such as mixatol can enhance
Plant bio regulators
crop photosynthetic activity generating greater yields,
flesh firmness, total soluble solids and sugars in apple
 Bio-efficacy application of Gibberellic acid 0.45% at 2.5
ml/L in Red Delicious was observed to perform greater
fruit length, fruit breadth, fruit weight and yield . in apple
cultivar
 This involves key nutrient delivery to main rooting zone
such that nitrogen, phosphorus, and potassium match
Fertigation
the crop demand accurately and maximize the nutrient
uptake and avoid vigor and poor fruit quality
 The recommended numbers and discharge of drippers /
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micro jets / micro sprinklers with respect to plant to plant
and space to space varies with soil types.

Bio-fertilization
 It establishes mutualistic symbiosis with the plant roots
resulting in enhanced nutrient uptake, resistance to plant
pathogens etc.
 Apple plantations can have strong association with
Vesicular Arbuscular Mycorrhizae
Mycorrhizae and to form naturally occurring vesiculararbascular mycorrhizal flora
 This resulted in enhanced P nutrition and other immobile
nutrient absorption leading to better plant growth, fruit
yield and alleviated several abiotic stresses
 Compost is stable decomposed organic matter and
formed due to decomposition due to microbial activity
 Compost application increases soil biodiversity, soil
organic carbon levels and soil health
Compost
 Increased blooming and growth of newly added apple
plants was observed following compost application
 Also compost application in apple orchards was reported
to be more financial friendly compared to conventional
practices
 Humus content was observed to increase greatly
following manure application in soils there by increasing
soil organic carbon stocks
 Manure application was also observed to abate N2O
Manure
emission peaks and maintain efficient applied N use
 Moisture availability, pH, organic carbon, and soil
nutrient status were reported to have bettered
significantly following organic manure application
 While Subsurface drip irrigation @ 60% ET+ fertigation
of 100% recommended dose (RD) was observed to
result in maximum plant girth (18.81 mm) compared to
Irrigation
surface irrigation + conventional fertilizers tht resulted in
lower plant girth (4.02 mm), maximum plant height
(126.24 cm) was observed under drip irrigation @ 100%
ET + 100 % RD (SS&WM, Nauni)
Pollination resource and technology
 Since apple plants display extreme heterozygosis,
require cross pollination
and managed honey bee
colonies serve as significant commercial pollinators.
 Bees with traits such as cleptoparasitic life style should
Pollination management
be excepted from managed honey bees
 Bee keeping management methodologies such as long
distance,
migratory
beekeeping
high
parasite and pathogen levels have to be eliminated to
prevent colony collapse disorder
Soil management practices
 The moisture requirement for an apple orchard of 1 ha
is 114 cm of water during the whole year to be supplied
Mulching
through 19 irrigations
 Mulching process to orchard floor was observed to
conserve moisture, nutrition, soil organic matter,
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temperature to an extent and suppress weeds
Polyethylene mulch retain soil moisture to increase
plant height, diameter, leaf number, and leaf area as well
control the weeds and was reported the best for soil
moisture conservation in apple basin
Hay and black plastic mulch is known to increase trunk
girth, total shoot length, nutrient release and soil
temperature
Grass mulch was observed to increase extension and
radial growth in apple tree
Organic and synthetic mulches were also reported to
increase growth of apple tress

Weather management

Hail protection

 Hails affects the size and yields of the apple crop
negatively and produce scars and disfigured fruits
 Antihail guns can be used to reduce the negative
impacts following hail storms, however limited success
has been reported
 Anti-hail nets are expected to prevent damage by hail
and sleet.
 Once applied anitihail nets can be used for many years
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Chapter 8

Environmental Mitigation Measures
8.1

Approach to EMP

The Environmental mitigation measures is to prevent, reduce or control adverse
environmental effects of a project, and include restitution for any damage to the
environment caused by those effects through replacement, restoration,
compensation or any other means. The proposed mitigation measures provide the
basis for the development of environmental management plans and monitoring
programs for the project. The following mitigation measures are proposed in order to
synchronize the economic development of the study area with the environmental
protection of the region.
8.1.1 Mitigation measures during pre-construction and construction
The project is an existing CA Storage unit going for upgrading and expansion of the
capacities of the existing infrastructure. The impacts during the pre-construction and
construction on the environment would be basically of temporary nature and are
expected to reduce gradually on completion of the construction activities.
8.1.1.1

Air quality mitigation measures

For the proposed project site leveling and grading will be carried out if required,
wherever possible to maintain the natural elevations they will not be disturbed, only
leveling activity will be carried out for providing roads, sewage network, storm water
system. According to the engineering assessment; most of the excavated mud
generated for providing basement shall be reused within the project boundary for
leveling during road formation, the excess if any will be given to local contractors for
disposal in low lying areas, road constructions, etc., as per the local existing rules.
Most of the construction dust will be generated from the movement of construction
vehicles on unpaved roads. Unloading and removal of soil material shall also act as
a potential source for dust nuisance. The control measures proposed to be taken up
are given below
1 Water sprinkling on main haul roads in the project area will be done, this activity
will be carried out at least twice a day, if need arises frequency will be increased
on windy days, in this way around 50% reduction on the dust contribution from
the exposed surface will be achieved.
2 The duration of stockpiling of excavated mud will be as short as possible as most
of the material will be used as backfill material for the open cut trenches for road
development.
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3 Temporary thin sheets of sufficient height (3m) will be erected around the site of
dust generation or all around the project site as barrier for dust control.
4 Tree plantations around the project boundary will be initiated (where ever
required) at the early stages by plantation of 2 to 3 years old saplings using drip
irrigation or by regular watering so that the area will be moist for most part of the
day.
5 All vehicles carrying raw materials will be instructed to cover with tarpaulin /
plastic sheet, unloading and loading activity will be stopped during windy period.
6 To reduce the dust movement from civil construction site to the neighborhood the
external part of the building will be covered by plastic sheets
8.1.1.2

Water quality mitigation measure

During site development necessary precautions will be taken, so that the runoff
water from the site gets collected to working pit and if any over flow is, will be
diverted to nearby greenbelt / plantation area.
During construction activity all the equipment‟s washed water will be diverted to
working pit to arrest the suspended solids if any and the settled water will be reused
for construction purposes, and for sprinkling on roads to control the dust emission,
etc. The construction workers will be using the toilets of the existing facility.
8.1.1.3

Noise and Transportation mitigation measure

Noise generating equipment will be used during day time for brief period of its
requirement. Proper enclosures will be used for reduction in noise levels, where ever
possible the noise generating equipment will be kept away from the human
habituation. Temporary thin sheets of sufficient height (3m) will be erected around
the noise generating activity or all around the project site as barrier for minimizing
the noise travel to surrounding areas. Therefore, impact on noise environment due to
proposed project would be insignificant.
All vehicles entering into the project will be informed to maintain speed limits, and not
blow horns unless it is required.
Personal protective equipment like earmuffs, helmets covering ears would be
provided to the workers working near noise generating equipment and would see
that workers use the protective gadgets regularly.
To avoid any impact due to transport all the trucks will be environment emission
standard complied and the raw material will be fully covered and ensured that no
spillage will be there during transport. The roads within the project site are properly
maintained by the company. The following specific actions will be ensured to
minimize the impact due to transport.
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Use all the trucks with environment compliance emission and emission level
will be checked half yearly or as per prevailing laws of the land.
There will not be any spillage from the trucks as the vehicles carrying raw
materials will be covered properly with tarpaulin / plastic sheet.
The surface of the roads will be regularly repaired to avoid any ditches, pits
etc.
The traffic speed will be maintained within the limits.

8.1.1.4

Solid waste mitigation measure

The solid waste generated during construction period being predominantly inert in
nature, construction and demolition waste does not create chemical or biochemical
pollution. However maximum effort would be made to reuse and recycle them. Most
of the solid waste material will be used for filling/ leveling of low-laying areas, as road
construction material, if any excess given to local contractors for lifting and dumping
in low lying areas. All attempts would be made to stick to the following measures.
1. All construction waste shall be stored within the site itself. A proper screen will
be provided so that the waste does not get scattered.
2. 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.
3. Materials, which can be reused for purpose of construction, leveling, making
roads/ pavement will also be kept in separate heaps from those which are to
be sold or land filled.
4. Construction waste generated will be deposited at collection center made by
local body or handed over it to the authorized processing facilities of
construction and demolition waste
8.1.1.5

Ecological aspects

During pre-construction period, there could be clearing of vegetation in order to
prepare the site for construction, the top soil from the construction area will be
collected, stored separately and used for greenbelt development. A comprehensive
greenbelt program will be planned to improve the ecological condition of the region.
8.1.1.6

Site security

Adequate security arrangement would be made to ensure that the local inhabitants
and the stray cattle are not exposed to the potential hazards of construction
activities. Round the clock security personnel will be appointed to restrict entry of
unwanted people to the site.
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8.1.2 Mitigation measures during operation
Necessary control measures will be undertaken at the operation stage to meet the
statutory requirements and towards minimizing environmental impacts. During
operation period special emphasis will be made on measures to minimize effluent
generation and dust control at source. The specific control measures related to air
emissions, liquid effluent discharges, noise generation, solid waste disposal etc. are
described below.
8.1.2.1

Air quality mitigation measure

The main activities from the proposed project which cause air pollution are as
follows:
1. Sulphur dioxide and nitrogen oxide from DG set
2. Dust particulates due to movement of vehicles and road sweepings.
The following methods of abatement will be employed for the air pollution control.
1. DG set are to be provided with a stack height meeting MoEF&CC
guidelines or 1m above the tallest structure in the project area for proper
dispersion of sulphur dioxide and oxides of nitrogen.
2. Internal roads will be concreted / asphalted to reduce dust emissions.
3. Vehicles coming into the plant will be instructed to have PUC certificates
4. Speed restriction will be followed within the project and speed breakers will
be provided at entry and exit points.
8.1.2.2

Water quality mitigation measure

The source of water for the proposed project is IPH supply. The domestic waste water
generated will be collected and diverted to portable Sewage Treatment Plant (STP) of
capacity 8 KLD and process waste water is diverted to Effluent Treatment Plant (ETP)
of capacity 5 KLD; the treated water from STP, ETP will be used for gardening, floor
washing, etc. The domestic sewage from canteen, washrooms and other locations
were pre-treated and if needed can also be treated along with ETP as organic matter
(COD, BOD) removal requires nutrients supply which can be augmented by adding
domestic sewage.
8.1.2.3

Noise and Transpiration mitigation measure

The specifications for procuring major noise generating machines/equipment would
include built in design requirements of 85dB(A) to have minimum noise levels
meeting Occupational Safety and Health Assessment (OSHA) requirement.
The major sources of noise pollution are as follows:
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DG set
Pumps & Motors

Acoustic enclosures, noise barriers or shields will be provided for DG set, boiler and
water pumps respectively and where ever possible they will be mounted on anitvibration pads to minimize the noise. Regular maintenance will be carried out as per
the schedule prescribed by the manufacturer for smooth functioning.
The mitigation measures for transportation of raw materials, personnel and visitors to
the project site are given below:
 Bulk load carrying capacity trucks will be used to maximum extent possible
and will be sent one after the other to reduce congestion of traffic.
 Hydraulic loading and unloading facility will be practiced as much as
possible
 The roads will be swept at regular intervals to keep premises clean and to
minimize the dust generation
 Sign boards will be kept so as to avoid any accident/damage within the
site on anti-vibration pads to minimize the noise.
 Vehicles of visitors/personnel will be parked properly in parking slots to
avoid traffic congestion.
8.1.2.4

Solid waste mitigation measures

The waste generated by CA storage unit can be classified as:



Waste from utilities such as canteen waste, paper, spoiled fruits.
Packing waste during packing of apples in boxes.

The rejected fruits, peels, rejected cuttings; inner core/seed and separated solids
from pulper, crusher from unit will be collected and sold for reuse as cattle feed.
Alternatively, these solid wastes can be composted (vermicomposting / organic
waste converter) and used as manure to farms. The recyclables will be disposed to
local vendors and compostable waste will be converted to compost and used as
manure to farms, whereas the non-compostable solid waste will be disposed into
local municipal bins.
8.1.2.5

Ecology and bio diversity mitigation measures

The greenbelt development is one of the most effective environmental pollution
control measure. Trees play a vital role in the environment in preventing the
horizontal dispersion of the pollutants to the surrounding areas. They are very
effective in trapping the pollution causing agents viz. dust and gaseous pollutants.
They are also considered to be excellent indicators of excessive ground level
concentrations. The placement of the plants would be designed as follows:
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Trees growing up to 10m or more in height with thick canopy cover and
perennial foliage would be planted along the boundary.
Planting of trees would be done in rows with minimum three rows encircling
perimeter of the project (where ever there is place for planting in three rows).
While planting the trees care would be taken that the buildings would be
difficult to see through foliage when seen from a point outside the green
envelope.
The sensitive species which work as an indicator of pollution potential would
be planted along the entire green belt.

8.1.3 Mitigation measures during decommissioning and closure
The proposed project is long term activity no decommissioning and closure of the
unit is envisaged. The major activity will be seasonal, in non-season period the
required staff will be available for carrying out day to day maintenance activities.
8.1.4 Environmental impacts of mitigation measures
The mitigation measures are to eliminate, reduce or control the
adverse environmental impacts of the project. The impacts of these measures are
quantifiable as the measurable parameters of air, water and soil should be meeting
the standards fixed by the regulatory bodies time to time.
8.2

Application of Best available technologies not entailing excessive cost
(BATNEEC) and Best environmental operations (BEO)

Widely accepted definition of BATNEEC for preventing the release of substances to
environmental medium or, where it is not practicable by such means for reducing the
release of such substances to a minimum and for rendering harmless any substance
that are released is that




“BEST” should mean the most effective in preventing, minimizing and rendering
harmless pollution emissions. There may be more than one set of techniques
which can be termed „best‟.
“AVAILABLE” should mean procurable by any operator of the class of process in
question. It should not imply that the technique is in general use but it does
require general accessibility

Following technologies are being proposed in line with BATNEEC requirements
Installation of Solar Panels (including Roof top) for power generation & solar
street lights within site
To reduce power consumption from Himachal Pradesh State Electricity Board
(HPSEB) & use of DG set, it is proposed to set up roof top solar panels and solar
street lights within the processing facility. This initiative will help in
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 reducing power consumption of electricity generated by non-renewable resources
(fossil fuels) by utilizing large land parcels and huge quantity of water
 reduce air, water, noise, solid wastes emissions from the thermal power plant

As most of the power consumption at processing facility is during day time,
solar power can be utilized during power failures there by reducing the need to
utilize the DG set. This is will help in reducing the diesel consumption, air
emissions and noise levels in the surrounding area.
Power requirement and Solar Panel availability
The power requirement for grading & packing, CA Store, Cherry Hydro cooling
activities after expansion is about 600 kVA. About 10 sq. m of area is required to
generate 1kW of solar energy (source: Bureau of Energy Efficiency (BEE), India).
For generation of 600 kVA solar energy, an area of about 4000 sq. m is required.
The current facility ground cover area is 2948.63 sq. m which can be utilized to setup
the solar roof top panels for generating the electricity. The required solar panels can
be procured from authorized dealers from the market.
Sensor-fitted underground waste bins
To avoid and eliminate the current open dumping discreetly and provide a clean and
litter free, it is proposed to install sensor-fitted underground waste bins within the
facility site. This initiative will help in

 Eliminating vulnerable garbage points, open dumping spots, problem of over
following garbage and sensitize facility users to be more careful while
depositing their waste.
 Keeping garbage out of sight and providing a clean, tidy and pleasant
aesthetics and better environment
 Put an end to bad odour (VOC‟s) from dirty smelly spill over garbage, bins
and stray animals feeding on waste. Helping improve hygiene within the
facility and reducing health impact on employees and visitors.
 The automatic bin lifting, emptying and washing of underground dustbins
ensures that no garbage is spills out while transferring the waste and the bins
can be reused
As there is minimal/ reduced human intervention involved, the workers don‟t come in
contact with the garbage thus giving them a clean working environment.
Facility requirement and bin availability
On an average 1 cubic meter bin hold up to 0.5 tons of garbage. With about 1Ton/
day of solid waste generated, number of bins with total capacity of about 2 cubic
meters can be instated with in the facility. The undergrounds bins has already being
instated other projects in India and can be procured from authorized dealers from the
market.
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Silent Diesel generator sets
Silent power DG set shall be installed to reduce the noise pollution during operation
of the DG set. The various companies providing silent DG sets include Mahindra,
Reliance, Jakson. This initiative will help in reducing the noise generated from the
DG set.
Automation of loading, unloading and transport of material within the facility
At present loading, unloading and transfer of fruits and vegetables at facility is
handled by labor manually which will be strenuous and expensive. The chances of
damage due to staking, accidental falling and mishandling are high due to manual
intervention. Manual carrying of heavy loads by labor may also be injurious to health.
It is proposed to automate the loading, unloading from trucks and transfer of raw
material within the facility by using appropriate lifting equipment like fork lifts,
conveyor system and electrical/ battery transport vehicles.
Automation process will increase efficiency of handling material, minimize manual
intervention thereby reduce loses and risk associated with manual handling of heavy
consignments.
The various advanced technological aspects available for efficient conveyor systems
are listed below
 The conveyor systems lately have a motor and controller built into a single
module. These can offer control communications that work with specific yard
communication systems. Servo stepper motors are used in a variety of indexing
and positioning applications. These have become smaller and more streamlined
there by increasing their functionality and capacity
 Conveyor systems with drive drum motors are more feasible in the space
constrained areas since these contain the motor internal to the conveyor‟s drive
pulley
 The modern conveyor systems that can be easily fitted on site using fast joint
system and require few minutes and no adhesives
Odour control technologies
Odour control technologies abate airborne Odour problems significantly.
 BiOWiSH® technology accelerates decomposition of organic waste. There by
the technology reduces odours and a wide range of volatile organic
compounds (VOCs), including ammonia and hydrogen sulphide. The
technology can be applied even at the low dosage of the waste available.
 Bio scrubbers works on the principle of anaerobic digestion of organic

compounds by bacteria. Hydrogen Sulphide (H2S), organic sulphides and
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ammonia are some of the organic components that create foul odours from
fruit and vegetable wastes. However the bio scrubbers might require large
floor space comparatively challenging its usage (Apzem bio scrubbers)
Comparative study of existing technology of processing plant and proposed
alternative technology
S.No
1

Existing techniques
The total power required for the
existing facility will be sourced from
Himachal Pradesh State Electricity
Board (HPSEB).

2

The solid waste from the facility is
being dumped openly.

3

DG sets are used as an emergency
backup and are closed with acoustic
enclosures
At present loading, unloading and
transfer of fruits and vegetables at the
facility is handled by labor manually
which will be strenuous and expensive.

4

5

8.3

No odour control
adopted

measures

were

Proposed techniques
To reduce power consumption from
Himachal Pradesh State Electricity
Board (HPSEB) & use of DG set, it
is proposed to set up roof top solar
panels and solar street lights within
the facility
To avoid and eliminate the current
open dumping discreetly and
provide a clean and litter free
facility, it is proposed to install
sensor-fitted underground waste
bins within the site
Silent DG sets shall be installed to
reduce the noise pollution during
operation of the DG set.
Automation process will increase
efficiency of handling material,
minimize
manual
intervention
thereby reduce loses and risk
associated with manual handling of
heavy consignments.
Odour control technologies such as
BiOWiSH, Bio scrubbers are
proposed to abate air borne odour
problems.

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 operation 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 two phases viz. construction phase and operation phase.
During both phases air, water, wastewater, soil, noise, etc., has to be monitored and
the reports should be kept at secured place and should be submitted to all
concerned departments as and when they ask or as per the conditions mentioned in
the statutory norms.
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Documentation is an important step in implementing EMP, 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
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
is summarized in Table 8.1 below.
Table 8.1: Record keeping particulars
Parameter
Solid Waste Handling
Disposal
Waste water

Particulars
and  Daily quantity of waste generated

 Daily quantities of wastewater & treated
sewage
 Point of generation & usage of treated
wastewater
 Treated water quality
Regulatory
Licenses  Environmental permits / consents from
(Environmental)
SPCB – renewals
Monitoring and Survey
 Records of all monitoring carried out as per
the finalized monitoring protocol
Accident reporting
 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
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Parameter



Other




Particulars
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 8.2
Table 8.2: Implementation schedule
Phase
Period
Construction Before
starting 
phase
construction
activities at site

Operation
Monthly, quarterly, 
phase
six monthly, yearly



8.4

Remarks
Necessary arrangement will be made in
identifying third party labs in carrying
monitoring
Necessary funds will 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
EMP capital cost will be allotted during initial
stages and recurring cost will be provided for
regular
operation
and
maintenance,
chemicals, etc.

Institutional arrangements and capacity development for implementation
of EMP

For implementation of Environmental Management Plan, an EMP cell has to be
formed. The Environmental Cell will be headed by the Project Manager followed by
other officers and technicians. The departments are the nodal agency to co-ordinate
and provide necessary services on environmental issues during operation of the
project. This environmental group is responsible for implementation of environmental
management plan, interaction with the environmental regulatory agencies, reviewing
draft policy and planning. This department interacts with State Pollution Control
Board and other environment regulatory agencies. The department also interacts
with local people to understand their problems and to formulate appropriate
community development plan. The major duties and responsibilities of Environmental
Management Cell shall be as given below:






To implement the environmental 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 as by strict adherence to the
EMP.
To initiate environmental monitoring as per approved schedule.
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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 typical structure of EMP cell is given in Figure 8.3 and educational
qualifications and experience details of the EMP cell are given in Table 8.3.
Figure 8.1: Organizational setup of Environmental Management Cell

Plant Manager

Engineering Section
Plant Engineer

Quality Control Officer
Site-in-charge

Environmental
Manager
Health & Safety Manager
Supervisor

Electrician
Technical Officer

Horticulturist

Chemist
Security Officer

Operator Maintanence

Mechanic
Helpers

Gardener
Tester

Helper

Table 8.3: Manpower for Environmental Management Cell
S.
No
1
2
3
4
5
6

Designation
EHS Manager/ Site Incharge
Supervisor/Operator
Electrician
Mechanic
Gardener
Helpers/Collectors

Experience

Minimum no.
of persons

Graduate /Post Graduate

2

1

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

2
1
1
1
1

1
1
1
1
4

Minimum Qualification

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 to handle the environmental management plan activities of the
project. It is not mandatory to appoint or recruit any new staff members for the project.
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8.4.1 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.
8.4.1.1

Assessment of training needs

The CA storage units 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 8.4 and specific for CA storage unit
and given in Table 8.5 below.
Table 8.4: Identified gaps and training needs common for all four interventions
S. No
1

Anticipated Risks /
Identified needs
Material
handling
and
operational
posture related risks
& hazards

Personnel to be
trained
Individuals

Managers /
Supervisors

Proposed training topics
Best ergonomic postures on-site
and their significance in long run.
Significance of PPE
Signifying counseling sessions on
proper
shift
change
logistics,
sitting
or
standing
facilities,
conducting
health
checkups
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Anticipated Risks /
Identified needs
Fire & Safety related
risks
a. Electricity supply
b. Fire safety

Personnel to be
trained
Individuals

Managers/
supervisors

3

4

Improper
housekeeping
facilities
a) Drinking
water
facilities.
b) Sanitation
facilities.
c) Maintenance of
workplace
hygiene
Emergency
response
as
required

Individuals

Managers

Individuals

Managers

5

6

Waste management
and pollution control
d) Solid
waste
generation
e) Waste
water
generation
f) Air and noise
pollution
Collectivization and
Quality of life for
Women workers

Individuals

Proposed training topics
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.

Managers

Alternative technologies, waste and
pollution mitigation measures

Women workers

To educate and motivate the
women workforce through dialogic
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,

7

Issues of Migrant
labor, child labor

Managers/
Supervisors

8

Learning
attitude
and Development

Managers/
supervisors & workers

M/s. Ramky Enviro Services Private Limited
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9
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Anticipated Risks /
Identified needs

Stakeholder
Engagement
(Enterprise/Corporat
e
Social
responsibility)
Workers‟
Management

Gender at work

Personnel to be
trained

Proposed training topics

Managers/
Supervisors

developing positive work place
attitude
Rules and guidelines of CSR, social
responsibility,
stakeholder
engagement
and
community
development

Managers/
Supervisors

Managers/
supervisors individual
workers

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.

Table 8.5: CA storage Unit – Identified Gaps and Training Needs
S. No

1

Anticipated Risks /
Identified needs

Extreme cold temperature
exposure

Personnel to be
trained

Proposed training topics

Individuals

Proper
PPE
usage,
Selfawareness
training
w.r.t.
symptoms of extreme numbness

Managers /
Supervisors

Individuals
2

Accidental locks
Managers/supervis
ors
Individuals

3

Accidental leak of
refrigerant
Managers/supervis
ors

M/s. Ramky Enviro Services Private Limited

Signifying counseling sessions on
proper
shift
change
logistics, sitting or standing
facilities
Proper
training
over
unit
locations, emergency exists and
actions
Monitoring
emergency exits,
signs, and lighting arrangements
Training over water shower unit
locations and its usage, first aid
emergency response, and exit
location
Monitoring and maintenance of
water showers, Regular health
camps, etc.
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References:
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Project Implementation Plan 2016-17 to 2022-23
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 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
Comprehensive industry document-COINDS/56/1996-97-CPCB
IS: 5184- sampling and analysis techniques for Ambient Air
CPCB guidelines for Ambient Air sampling and Analysis
Instrument working manuals, operating instructions given by manufacture
American Public Health Association (APHA) Standards
Bureau of Indian standards (BIS) & APHA methods
IS 10500-2012 drinking water standards
IS 2296-1992 inland surface water standards
Standard soil classification – Indian Council of Agricultural Research, New Delhi
IRC: 106- 1990 guidelines
http://www.surveyofindia.gov.in/ (Survey of India)
Department of Geology
http://www.bsi.gov.in/ (Botanical Survey of India)
http://zsi.gov.in/App/index.aspx (Zoological Survey of India)
https://hpforest.nic.in/ (State Forest department)
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36
37
38

39
40
41
42
43
44
45
46
47
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GOI, Ministry of Earth Sciences, IMD, Climatological Tables (1981-2010)
https://www.nic.in/ (National Information Centre data base)
https://data.gov.in/catalog/villagetown-wise-primary-census-abstract-2011himachal-pradesh (District Primary Census statistics of Himachal Pradesh 2011)
WII/EIA publications and monograms
CPCB/ MoEF&CC regulatory standards
www.worldweatheronline.com

https://www.nrsc.gov.in/ (NRSC standard)
AAQ Standards in respect of Noise SO 123 ( E ) dt 14th Feb 2000 – Silence
Area, Residential Area, Commercial Area
Weather Statistics for Solan, Himachal Pradesh
MoEFCC Notification SO 4 (E ) January 1st, 2016
https://www.araiindia.com/home (Automotive Research Association of India
(ARAI))
https://www.cftri.com/ (Central Food Technological Research Institute, Mysore)
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Annexure 1 – Site Photographs

Key Experts Site Visit

Entrace of CA Storage Facility

CA Storage Chambers
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CA Storage Chanber door

Digital Instrument Control Unit

Sorting of Apples
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Annexure 2 – NABET
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Annexure 3 – NABL
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List of Authorized Recyclers/ Utilizers/ Co-processors of Hazardous waste
S. No.

Name and Address of the
Facility

Type of Hazardous
Waste Recycled

Authorized
Recycling/
Utilization/ Coprocessing
Capacity (MTA)

Quantity
Recycled/
Utilized/ Coprocessed (MT)

Registration
valid upto
(DD/MM/YYYY)

1

M/s Rama Metal Company,
Village Johron, Behind DIC,
Industrial Area, KaLa Amb,
Distt. Sirmour (HP)

Lead acid batteries
plates and other lead
scrap/ residue

550

589.624

10.12.2018

M/s Radha Krishna Industries,
Village Meerpur Gurudwara,
KaLa Amb, Distt. Sirmour (HP)

Lead acid battery
plates and other lead
scrap

10500

140

20.11.2016

M/s Sri Balaji Smelters,
Plot No. 90, Industrial Area
Lodhimajra, Tehsil
Baddi
District
Solan
(HP)

Lead acid batteries
plates/ lead scrap/
ashes/ residues

7000

500

01.05.2017

M/s Sai Industry, Plot No. 22,
Trilokpur Road, IA, Kala Amb,
Distt. Sirmour (HP)

Battery Scrap

4800

86.043

16.06.2018

M/s Ras Industry, Plot No. 22,
Trilokpur Road, IA, Kala Amb,
Distt. Sirmour (HP)

Battery Scrap

4800

119.224

16.06.2018

M/s Neel Kanth Industries, Plot
No. 38, Sector-5, Parwanoo,
Distt Solan (HP)

4000

Nil

01.12.2016

SK Engineers, Village Johron,
Trilokpur Road, Kala Amb,
Tehsil Nahan, Distt. Sirmour
(HP)
Span India Scaffoldings, Village
Johron, PO Kala Amb, Tehsil
Nahan, Distt. Sirmour (HP)

Brass dross, Copper
dross, Zinc dross, Zinc
ash & Zinc skimming
Lead acid battery
plates & Lead scrap

1200

516.233

08.02.2020

Lead acid battery
plates, Lead scrap

1200

488.15

08.02.2020

Lead acid battery
plates, Lead scrap

5000

493

16.11.2019

Lead acid battery
plates, Lead scrap,
Lead ash and Lead
residue

12000

6544.018

19.04.2021

6000

Nil

07.03.2021

2

3

4

5

6

7

8

9

10

11

Ekta Enterprises, Plot No. 43,
Trilokpur Road, Ind. Area, Kala
Amb, Tehsil Nahan, Distt.
Sirmour (HP)
Geon International, Plot No. 65,
Bhatoli kalan, Industrial Area,
Baddi, Distt. Solan (HP)
Indo Plast (P) Ltd., Plot No. 4648, Sector-5, Parwanoo, Distt.
Solan (HP)

Zinc ash, Zinc Dross/
Zinc Skimming/Zinc
Scrap;
Brass
Ash/Brass
Dross/Brass
scrap;
Copper Ash/Copper
Dross/Copper Scrap;
Aluminium
Ash/

Aluminium
Dross/
Aluminium Scrap
12

Sarika Industries, Plot No. 111,
HPSIDC, Industrial Area, Baddi

13

Rama Krishna Industries,
Village Jattan, Kala Amb,
Distt.Sirmour,HP

14

15

16

17

18

19

20

21

22

23

24

25
26

K.K. Enterprises, VPO Daslehra,
Tehsil
Jhandutta,
Distt.Bilaspur, HP
M Rauf Enterprises Khasra No
1747 -53 Morepen Road, Vill. &
P.O. Thana Tehsil Baddi Distt
Solan (HP)
Enviro Enterprises Plot No 18
C Ind Area Lodhimajra Tehsil
Nalagarh Distt Solan HP

Lead acid battery
plates, Lead scrap/
ashes/residues
Lead acid battery
including grid plates
and other lead scrap

Lead acid battery
plates and other lead
scrap

5500

121

14.09.2020

27700

150

31.03.2021

35

Authorisation
granted on
19/12/2017

31.03.2022

27321 Nos.

_

Cleaning & Washing of
Contaminated Drums

28800 Nos.

Cleaning & Washing of
Contaminated Drums

28800 Nos.

4591 Nos.

31.03.2020

Cleaning & Washing of
Contaminated Drums

43200 Nos.

840 Nos.

_

Him Trading Co Village
Sheetalpur Tehsil Baddi Distt
Solan (HP)

Cleaning & Washing of
Contaminated Drums

28800 Nos.

3019 Nos.

31.03.2022

Lucky Enterprises Plot No 42
Ind Area Lodhimajra Tehsil
Baddi Distt Solan HP

Cleaning & Washing of
Contaminated Drums

21600 Nos.

Not Submitted

31.03.2022

Salam Traders Co Village
Dattowal Tehsil Nalagarh Distt
Solan HP

Cleaning & Washing of
Contaminated Drums

38400 Nos.

Not Submitted

_

Super
Trading
Co
Vill
Gullerwala Sai Raod Tehsil
Baddi Distt Solan (HP)

Cleaning & Washing of
Contaminated Drums

21600 Nos.

7064 Nos.

_

Kamal Enterprises Village
Kotla PO Barotiwala Tehsil
Baddi Distt Solan (HP)

Cleaning & Washing of
Contaminated Drums

43200 Nos.

25542 Nos.

_

Shiv Shakti Enterprises Mauja
Chakjangi Khasra No 42 Vill
Chakjangi
Baddi
Tehsil
Nalagarh Distt Solan HP
Balaji Trading Co Vill Suraj
Majra Tehsil Baddi Distt Solan
(HP)

Cleaning & Washing of
Contaminated Drums

43200 Nos.

Not Submitted

_

Cleaning & Washing of
Contaminated Drums

9000 Nos.

4187 Nos.

_

21600 Nos.

8049 Nos.

31.03.2020

28800 Nos.

26802 Nos.

31.03.2018

Gulshan Trading Co., Village
Gullerwala, P.O. Baddi, Distt.
Solan, H.P.

KK Enterprises Sheetalpur
Road Baddi Tehsil Baddi Distt
Solan HP
M/s Shivalik Solid Waste
Management
Ltd.
Village
Majra, PO Dhabhota, Tehsil
Nalagarh

Cleaning & Washing of
Contaminated Drums
Cleaning & Washing of
Contaminated Drums

BACK

