L UPES

UNIVERSITY WITH A PURPOSE

Environmental Impacts due to Construction of Substation in Hill Area*
A Case study on Gumma substation located in District Shimla,
Himachal Pradesh, India.

DISSERTATION REPORT
Submitted By

Mr. KAMAL KUMAR
SAP ID: 5000 70 476

Guided By
Mr. SANJEEV KUMAR,
Environmental Specialist, AECOM India Pvt. Ltd.

A DISSERTATION REPORT SUBMITTED IN PARTIAL FULFILLMENT OF THE
REQUIREMENT FOR

MBA (POWER MANAGEMENT)
BATCH April 2018-2020

OF
CENTRE FOR CONTINUING EDUCATION
UNIVERSITY OF PETROLEUM & ENERGY STUDIES, DEHRADUN

JANUARY- 2020




Acknowledoement

This is to acknowledge with thanks the help, guidance and support that I have received during
the Dissertation.

I'have no words to express a deep sense of gratitude to the management of The AECOM
India Pvt Ltd for giving me an opportunity to pursue my Dissertation. and Mr. Sanjeev
Kumar for his able guidance and support.

I must also thank Mr. Sanjeev Kumar for his valuable support and encouragement. I also
place on record my appreciation of the support provided by colleagues and other office staff
of AECOM India Pvt. Ltd.

I'would like to thank Ms. Suman Grover. the Academic coordinator of UPES for providing
me with required information and support whenever required.

ot

Signature:

Name of the Student: Kamal Kumar

Residential Address: HIG-56, Housing Board Colony, Naya Nagar, Ward no.8,Hamirpur
Himachal Pradesh-177001

Telephone/Mobile: 9731 611 438

E-mail: kamaldesmukh(gmail.com

Date: 29.01.2020

Place: Hamirpur




To Whomsoever It May Concern

Letter of Acceptance

Guide Name - Mr. Sanjeev Kumar

Designation - Environment Specialist

Contact - 491 9805006630

Company Name - Consultant; associated with AECOM India Pvt. Limited and

DECCAN Engineering Consulting-Pvt Ltd.

Address - A Square Villa, near Nanda Niwas, Bhagwati Nagar Khalini
Shimla PIN: 171009
Subject: Willingness for Guiding Dissertation of Mr. Kamal Kumar,
SAP ID. - 5000 70 476
Dear Sir,

Kamal Kumar is registered for MBA — Power Management, with the University of
Petroleum & Energy Studies, Dehradun in the April 2018-2020 Batch.

I hereby give my acceptance to guide the above student through the Dissertation work
‘Titled: “Environmental Impacts due to Construction of Substation in Hill Area” A Case
study on Gumma substation located in District Shimla, Himachal Pradesh, India., which
is a mandatory academic requirement for the award of the MBA degree.

Thanking You
Yours Sincerely,

Sanjeev Kumar

Environment Specialist

7




Table of Contents
Acknowledgment
Declaration by Guide
Table of Contents
Chapter 1: Introduction
1.1 Overview
Chapter 2: Literature Review
Chapter 3: Problem Statement
Chapter 4: Need for Research
Chapter 5: Objective
Chapter-6: Research Methodology
6.1 Description of Environment around Project affected Area
6.1.1 Physical Resources
6.1.1.1 Geology
6.1.1.2. Soil Regimes
6.1.1.3. Mineral
6.1.1.4. Climate
6.1.1.5 Temperature
6.1.1.6. Rainfall
6.2 Water Resources
6.2.1 Surface Water
6.2.2 Rivers and Lakes
6.2.3. Ground Water Quality
6.3 Earthquake Zone
6.4 Ecological Resources
6.4.1 Forest
6.5 Impact on Physical Resources
6.5.1 Impact on Topography
6.5.2 Impact on Climate
6.6 Impact on Environmental Resources
6.6.1 Impact on Air Quality
6.6.2 Impact on Noise Levels

6.6.3 Impact on Surface Water Quality

Page No.




6.6.4 Impact on Ground Water Quality

6.6.5 Impact on Soil and Geology

6.7 Impact on Ecological Resources

6.7.1 Effect on Flora and Fauna
6.7.2 Effect on Local Road Network
6.7.3 Disposal of Debris

6.8 Impact on Human Environment

6.8.1 Health and Safety

6.8.2 Agriculture

6.8.3 Socioeconomics Impacts

6.8.4 Temporary Outage of the Electricity
6.8.5 Resettlement and Rehabilitation
6.8.6 Cultural sites

6.8.7 Traffic and Transport

6.9 Waste Disposal

6.9.1 Solid Waste Disposal
6.9.2 Sanitary Waste Disposal

6.10 Environmental Impacts Association

6.10.1 Electric Shock

6.10.2 Noise Generation

6.10.3 Maintenance of Substation

6.10.4 Oil Spillage

6.10.5 Sulphur Hexa fluoride (SF6) Leakage

Chapter 7: Source of data

Chapter 8: Sampling

Chapter 9: Expected outcomes of the study

9.1 Environmental Management Plan (EMP)

Annex I Applicable Rules. Regulation. Policies and Procedures

L
I1.
1.
V.

National Environmental Laws
Important Environmental legislations in India
State Government Policies

Other Acts

Chapter10: Bibliography

29




Chapter 1
INTRODUCTION

1.1 Overview:

Himachal Pradesh is mountainous state situated in the north part of India. The climate of the
states usually caries from subtropical in valleys to temperate on higher slopes. The Himachal
Pradesh is spread over 55, 673 sq. km of area, which is the around 1.74 % of the total area of
India. The state is very rich in the different kinds of natural resources specially water and forest.
as it has many glaciers, dense forest, mountain peaks and network of rivers — Satluj, Beas, Ravi.
Chenab, Pabbar etc. A total of around 67 % of the cover under forest. The outer and lesser
Himalayan watersheds of the state covering 28.970 sq. km area are good of great national im-
portance, as entire northern India depends largely for water and power produced by run off

from this region.

For improvement. strengthening of existing and building of new infrastructure for effective
power evacuation, the Government of Himachal Pradesh (GoHP) through the Government of
India (Gol). has requested the different types of banks and financial institution for a Multi-
Tranche Financing Facility (MFF) to part finance the power sector investment program in the
state. The investment program covers investments for transmission of clean energy to National

Grid of India by construction of pooling substations and EHV transmission lines.

The millions of investments in the Multi Tranche Financing Facility (MFF) to be supported by
funding agency KFw and other agency, that will contribute to the economic development in
the different district including Gumma in the Himachal Pradesh, which will help power sup-
plies from clean energy system sources and support a sustainable state electricity sector in the
state. It will help to improve the different kinds of standards of environmental and social safe-

guards along with energy efficiency program for better power management program.

My Project. Environmental impact assessment due to construction of substation is located at
Gumma in District Shimla of Himachal Pradesh. It’s a 400/220kV pooling station. Locational

details in the form of map and satellite imagery is given as follows.
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Satellite image of the project location

A substation is part of the electric grid and connects two or more transmission and/or distribu-
tion lines. Substations are designed to accomplish the following functions. although not all
substations have all these functions:

+ Change voltage from one level to another

¢ Regulate voltage to compensate for system voltage changes

« Switch transmission and distribution circuits into and out of the grid system

* Measure electric power qualities flowing in the circuits



e Control reactive kilovolt-amperes éupplied to and the flow gf reactive kilovolt-am-

peres in the circuits.

Generally, Substations are built in different types of locations in the hilly areas, it may be within
agricultural fields, with in the different undeveloped areas. in the urban areas. Different types
of Measures are going to be taken place for the study of environmental impact analysis of
Gumma Substation which is in the district Shimla of Himachal Pradesh under the Green Energy
Corridor scheme to provide the clean and green energy to national grid of India.

Due to their size the substations have several common features that includes the different types
of concrete foundation that should support the necessary electrical equipment. a tall chain link
fence used in the surrounding the equipment for their different kind of safety purposes and it

is also required the access road from the nearest public road.

While finalizing the general location of a substation. initially it is determined by different kind
of transmission requirement along with the different kind of transmission line routing. Selec-
tion of substation site depends mainly on the two factors. The land arca required should be
enough for the installation of different kind of equipment which usually requires the necessary
clearance for the electrical safety along with the access to maintain the different kind of large
and small equipment, such as transformer etc. Site selection should also have future expansion
due to increasing load demand growth or planned transmission additions. Different types of
environmental effects such as drainage. road traffics. noise etc. also need to be strongly con-

sidered.

While finalizing the construction of the substation on the proposed project expects that the
executing agency should carry out an Environmental and social impact assessment study with
a serious intention of identifying negative as well as the positive impacts to the environment.
It is also required that an Environmental Impact Assessment should be carried out during the
planning stages of any proposed undertaking. The scope of this Environmental Impact Assess-
ment. therefore, covers: The baseline Environmental and Socio-economic conditions of the
area. Description of the proposed project, Provisions of the relevant environmental laws. Public
participation Identification and discussion of any adverse impacts to the environment antici-
pated from the proposed project. It is required to take appropriate mitigation measures along
with the Development of an Environmental Management Plan. So it required to prepare Envi-

ronmental Management Plan Implementation, Environment Monitoring Program during the
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construction and operation of substation. These types of plans will help to minimize and elim-
inate the negative effects and its impacts along with scope and criteria for the environmental

and social impact analysis.

The scope of assessment usually covers various activities of the proposed substation for the
development which includes the works of civil, mechanical, electrical or other nature. Which
are necessary for construction, commission and decommissioning of the project. Terms of ref-
erence: Establish the suitability of the proposed location to construct a substation A concise
description of the national environmental legislative and regulatory framework, baseline infor-
mation. and any other relevant information related to the project. A proper description of the
technology. procedure and processes to be used while implementing the project Also required
the description of materials which is going to be used in the construction and implementation
of project. the Product and different kinds of by-products and wastages which is going to be
generated by project. Need a description of potentially affected environment of the project in-
cluding the social and cultural effects and the different kinds of direct, irreversible. short-term.
cumulative and long-term effects need to be anticipated ,while recommending specitic envi-
ronmentally affordable waste management system requires. It is also requires to provide alter-
native technologies and processes which is available to be preferred the chosen technology and
processes. Different kind of analysis of alternatives, which includes the project site with dif-
ferent types of design and technologies. Development of Environmental Management Plan
need to propose the measures for eliminating, minimizing or mitigating different adverse im-
pacts on the environment, which mainly includes the cost, timeframe and responsibility for
implementing the measures. It is also required to provide an action plan for the prevention and
management of the different types of foreseeable hazardous activities which can be cause of
the project cycle along with different Propose measures to prevent health hazards and to ensure
security in the working environment for the employees, residents and for the management of
emergencies. An identification of gaps in knowledge and uncertainties which were encountered

in compiling the information.




Chapter 2

Literature Review

The literature review is conducted during this study for environmental impact on substation at
hilly areas. In initial stages the study was more focusing on of construction of Substation in hill
areas-based EIA (Environment Impact Assessment) studies. Main objective of this initial study

is to identify the different kind of substation tools for construction used for EIA.

The second stage of study included the EIA rated to the Hill areas for identify the difterent
features of this studies. Based on information searched the necessary detailed information was
available to conduct the more and more objective oriented search. These kinds of search were
mainly focused on the selection of different kind of research articles, which meet the highest
number of combinations of the keywords used during this study. The selection was based on
the content of the different kinds of article for which the title review is done and more research

objectives in which this literature is going to review.

For the study of Environmental impact on construction of substation it will be required to go
through the different documents and articles as study also suggested that it is always required
the new and innovative way to deal with the environmental Impact study while constructing
the substation in hill areas. Some of the author also suggested that both negative and positive
impact analysis need to be done while starting the construction of substation in hill areas. The
Environmental Impact Assessment (EIA) study also provide the different kind of impacts while
studying components like physical, socioeconomic and biological. The physical component
studies are mainly focusing on its subcomponents i.e. soil, water, air, etc. while others study
subcomponent includes the aquatic life cultural, economic, educational along with other as-

pects.

Section 17 of the Environmental (Impact Assessment and Audit) Regulations of 2003, requires
that all EIA assessment undertake Public Consultation (PC) as part of the study. The aim of the
PC is to identify all stakeholders in a proposed project such as project beneficiaries and the
general public and provide them an opportunity to air their opinions which should be consid-

ered during project planning, design, construction, operation and decommissioning phase.




In the words of Bond, Sims and Dent (2013), the provision of clectricity. as with gas, water
and telecoms, is an accepted and essential precondition of modern life. Almost every aspect of
our lives, both at home and in the workplace, relies on the availability of instant
electricity; few of us actually consider the infrastructure needed to make this possible,
however. The distribution of electricity from one place to another relies on a network of cables,
some sited underground and some suspended from large metal structures known as pylons. It

is the more visible aspect of electricity distribution (Bond, Sims and Dent, 2013).

In November 2013, Environmental Science Associates (ESA) conducted a literature review to
research whether concerns about EMF have been shown to cause a decline in property values
that would affect land use and housing. ESA reviewed EISs and other environmental impact
analyses for various substation projects in both urban and rural settings. The literature review
primarily found information relating to concerns about the health impacts of EMF or the aes-
thetics of placing a substation in an urban area. ESA found reference to only one study that

covered the issues of the impacts of EMF on property values.




Chapter 3

Problem Statement

This study response to the fast-emerging energy demand. poor and unreliable supply and tech-
nical losses associated with supplying the area with long distance distribution lines. There is a
necessity for strengthening and expanding the more reliable network. Himachal Pradesh is go-
ing to be the major investment hub for clean energy. My study is on the 220/400 kV GIS pool-
ing substation at Gumma (Pragati Nagar) which will be LILO with 400 kV Jhakri — Abdullapur
line. This line and substation will evacuate 111 MW power from Sawra Kuddu Hydro Electric
Plant (HEP) funded by Asian Development Bank (ADB’s) Himachal Pradesh’s Clean Energy
Development Investment Program (HPCEDIP) for Himachal Pradesh Power Corporation Lim-
ited (HPPCL). It is also recommended that Gas Insulated Switchgears (GIS) substations are
proposed in place of the Air insulated Switchgears (A1S) substations to reduce the cost of civil
works along with the development of the Land which covers the major capital cost in the hilly
areas. It also reduces the major operation like Noise, Air etc. along with the reliable arrange-

ment provides reliability 1o ensure the continuity of power.

The main work which basically involves construction of new 400/220 kV substation at Gumma
(Pragati Nagar) in the Shimla district of Himachal Pradesh. The substation is proposed to be

constructed on private land identified and acquired by HPPTCL.

Before start to the construction of the substation project local law and executing authority ex-
pects that the proper steps to be carried out for Environmental and social impact assessment

study. Intention for this study is to identifying negative or positive impacts to the environment.

The ESIA need to propose adequate mitigation measures to address the negative or enhance

positive impacts of the proposed activity.




Chapter 4

Need for Research

The entire State of Himachal Pradesh falls within the Himalayan Region, which is ecologically
and environmentally one of the most fragile regions of the World. Being exceedingly fragile,
even seemingly small changes can have far-reaching impacts. Mountain environment thus re-
quires different approaches than those for the lowlands. Looking at these aspects a need of the
Environmental impact studies arises and further a management plan be prepared so that impacts

can be managed, and development be carried in sustainable way.




Chapter 5
Objective

Main Objective of this study is to understand the positive and negative impact of environment
while constructing the substation in hill areas. Along with that it is also important to meet the
rise in electricity demand is a concern for any organization. Study will also suggest how to be
proactive, efficient and accurate in forecasting of demand, so that while constructing the new
substation it is recommended to do the environmental impact study which requires long term
study of data, cost analysis impact, capacity utilization, employment study etc. While working
in this area makes me to understand, how all these studies can be implemented without etfect-

ing the environment.

So Successful resolution of compliance with environmental regulations may become major
milestones in the process of constructing the new substations at hill areas. Utilities are increas-
ing effort to satisfy their customers and to gain community acceptance for their facilities. As
they have employed various environmental management systems and perform the various im-
pact evaluation studies to address these important issues and to assess the impact of substations

on the environment for long term access.

During the ESIA Study, it is necessary to Conduct an Environmental & Social Impact Assess-
ment to identify both positive and negative impacts of the development activity and propose.
Collect baseline socio-economic data of the project area and potential impacts expected from
project during construction, implementation, operation and decommissioning: Identify and
contact stakeholders to seek their views on the proposed project; Develop ideas for the Envi-
ronmental Management. In short, objective of the study can be summarised as below;

To assess Major Environmental Impacts due to substation construction activity.

To suggest measures to avoid, minimise or mitigate/manage any impacts on environment due

[e]
t=)

to construction of substation



Chapter 6
Research Methodology

This study is going to carry out through desktop studies, Literature review performed by some
to this project study, Website, Site visits etc. During different kind of studies, field investiga-
tion, reconnaissance survey was conducted to gather information on biophysical and socio-
economic aspects of the area and its environmental impact on constructing the substation in
hill areas.

Following key activities undertaken during the environment impact assessment;

Interviews along with consultation will be carried with primary stakeholders nearby construc-
tion sites. In short; following methodology will be applied to carry out study.

Research on the secondary data and its collection and documentation

Identification of gaps in the secondary data

Primary data generation that also includes data generation relating to the gaps identified

6.1 Description of Environment around Project affected Area

To study baseline environmental aspects of the Gumma Substation study area, 15 kms circum-
ference around the project is taken. This covers almost complete Shimla district. Following are

the baseline information of existing Environment around the project area.

6.1.1 Phvsical Resources

6.1.1.1 Geology

Shimla District which has intricate mosaic of high mountain ranges, hills and narrow deep
valleys with altitude from 1000 to 3000 m above MSL. Gumma is a village panchayat located
in the Shimla district of Himachal-Pradesh state, India. Gumma Substation is located an alti-
tude of approximately 1570 meters above Sea level. Project The areas underlain by high hill

ranges of Himalayas. most of the valleys are narrow and deep with steep slopes
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6.1.1.2 Soil Regimes
The soils are found are varies the region wise in the Himachal Pradesh, basically in Shimla
district have grey wooded podzolic soils . The state mainly has nine types of soil groups based

on the basis of their physico-chemical properties and development.

6.1.1.3 Mineral

Nature has endowed Himachal Pradesh with a variety of minerals such as salt, gypsum, clays,
mica. limestone, barytes, iron. pyrites and lead but of these salt and limestone and slate are of
significance. Due different properties of the minerals, these minerals are scattered all over the

state.

6.1.1.4 Climate

Himachal Pradesh has a variation of altitude due to is huge variation in climate also. For this
reason. it can be mainly divided into four seasons. In Gumma winter normally starts from mid-
November and continues till mid-March. Generally, consider Mid of March to Mid of May
most of the parts of the district is at its bloom, because of the delightful spring season and
usually night is colder also. Summer season consider from Mid of May to Mid of July and
climate is comparatively hot in these days. Rainy season usually starts from Mid of July to Mid
of September. Autumn season is generally starts from mid-September to mid of November.
Reason for the short duration is mainly extended rainy season and sometime due to early setting

of winter season.

6.1.1.5 Temperature
Himachal Pradesh has a variation of altitude due to this temperature also varies considerably.
Gumma records the minimum temperature in negative during winter season and often exceeds

approximately 32 to 34 degrees during the summer season.

6.1.1.6 Rainfall
Besides the seasonal variations. the climate of Himachal Pradesh varies at different altitudes.
In winter. there is much less rainfall in Gumma. This location is classified as Cwa by Kdppen

and Geiger. In Gumma, the average annual temperature is 17.2 °C. The rainfall here averages
1150 mm.
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6.2 Water Resources:

6.2.1 Surface Water

Himachal Pradesh has vast amount of water resources, as these water resources utilizes as the
Drinking water and irrigation requirements along with the supplying hydroelectric power to
the large population in this state. Most of the surface water resources of the state flow from

perennial rivers which originate from glaciers.

6.2.2 Rivers and lakes

Water is one of the most vital natural resources of Himachal Pradesh. The state is richly en-
dowed with a hilly terrain having an enormous volume of water from the catchment areas of
Satluj, Beas, Pabbar, Ravi and Chenab rivers. Majority of district are drained by tributaries of
Satluj River. District Shimla is drained by streams/rivers forming part of the drainage basins

of the Satluj. due to this Gumma also has got the water from Satluj.

6.2.2.3 Ground Water Quality

As per Ground Water Information Booklet, Shimla district. Himachal Pradesh, the chemical
quality of ground water is generally alkaline in nature and suitable for both domestic and irri-
gation use all over the district. All the parameters of ground water were found well within the
permissible limit of safe drinking water as per Bureau of Indian Standard (BIS). Gumma village

is supplied water from ground water sources.

Due to poor potentialities in hilly hard rock areas and sloping hilly terrain, groundwater devel-
opment is low. However. in these areas. major water supply and sources of water are ground
water based viz., perennial springs, bowries and hand pumps. Springs are tapped at the source

so that the water can be supplied under gravity.

6.3 Earthquake Zone

Himachal Pradesh lies almost entirely in the Himalayan Mountains. Because of its location and
it weathers many mild and sometimes large carthquakes every year. Gumma which is in Dis-
trict Shimla Is in the Zone IV so therefore it is require to take adequate measurement while

designing to avoid any damage during the earthquake. Substations also fall in Seismic Zone —
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1V and therefore the HPPTCL needs to take adequate measures while designing and installation

of components of subprojects to avoid damage during earthquake.
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6.4 Ecological Resources:

6.4.1 Forest:

Forests are an important resource of Himachal Pradesh. Although the area classified as "Area
under Forest" is 67 percent of the total area of the Pradesh, yet the effective forest cover is
much lower than this area, primarily on account of the fact that a very large area is either alpine

cadows or is above the tree line.

The climatic conditions prevailing in Himachal Pradesh and varying elevations are most suit-

able for the growth of forests. The forests provide valuable timber. medicinal herbs. raw
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material for industries and provide employment and play a vital role in conserving the soil and

ensure timely rains.

For construction of Gumina substation barren land has been used so that impact on forest re-

sources can be avoided.

The environmental impacts can be categorised from different activities as follows:

6.3 Impact on Physical Resources

6.5.1 Impact on Topography

During the construction phase of Gumma substation will have the less impact because it is
constructed on the barren Private land. So, no topographical changes are envisaged during the
operation phase of the substation and it is also recommended to utilise the existing routes during

the operation and maintenance phase of the substation.

6.5.2 Impact on Climate

As Project area of Gumma substation have uncultivated (barren) private land which should not
have any impact for any season. So, there will be not so much removal of trees and will have
no impact on the climate condition in the proposed site during its operation and maintenance

phases.

6.6 Impact on Environmental Resources

6.6.1 Impact on Air Quality
Gumma Substation the Construction activity mainly involve the excavation, movement of dif-

ferent types of vehicles which is required for carrying the construction materials.

These types of activity would usually give rise to the emission of different kinds of dust particle
that will affect the air quality marginally at site. As this impact is usually transitory in nature.
because of this it is assesses as of low significance. Dust emission at site can be reduced by
covering the different stock piles. minimising or reducing the double handling and different

types of drop loads along with the sprinkling of water during the excavation activity.
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Construction of substation usually does not have any kind of negative impact on the air quality

of that region in the operation phase.

6.6.2 Impact on Noise Levels

In Gumma Substation major sources of Noise pollution are the movement of different types of
vehicles. which are carrying the construction material and equipment to the site during the
construction phase. As most of the time the major construction work is carried out during the

daytime.

Gumma Substation predominant land is barren (uncultivated) private land is going to use so
there is less residential areas exposed to the noise generated during this phase and also noise

generated also in negligible impact for the residents

Following measures can be taken up to avoid noise and vibration pollution or to bring it down
to acceptable levels, which is required for the construction phase:

Contractor can prefer the limited working time for the different kind of activities which causes
the noise within normal waking hours of the public except for the construction site which is
near public sensitive receptors.

It is required to coordinate with relevant authorities and community to schedule well in advance
where the construction activity will be carried out near the sensitive receptors.

Different kinds of noisy equipment such as Generator, it should be sited away from the resi-
dential areas. All the contractor and suppliers which are supplying the construction materials
should strictly implement noise control regulations stipulated by the noise Pollution (Regula-
tion and Control Rules 2000) for all different kinds of construction vehicles and equipment.
At Gumma Substation site. Contractor should equipped with their different types of heavy con-
struction equipment and plant with the good quality exhaust silencers, which it used for limiting
the noise that should not be exceed 75 db ( eg rollers. cranes and loaders) and they have to
regularly maintain the different types of construction vehicles and machinery so they should

meet the National Emission Standards.

6.6.3 Impact on Surface Water Quality
Gumma Subsation Construction and Operation usually will not have major impact on the sur-

face and ground water quality in that particular area. Mainly contamination of water bodies
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mostly result of spilling of construction material and surface run off from the construction site
which may join the water body. There may be temporarily increase in the chances of turbidity
levels , where the main proposed alignment is crossing a watercourse and the surface runotf
during the construction phase meets the river. So it is required the careful selection of site to

avoid the surface runoff does not meet the river.

Usually during the construction phase activities which are proposed some times create a impact
on the existing drainage system which mainly include the different kinds of irrigation canals.
different kinds of natural flow paths along with the earth and line drains. It is possible to min-
imize the anticipated impact by incorporating the following measure which is mainly due to

obstruction of natural flow paths and existing drainage:

Temporary provision for the routing the ponds and drainage of particular location if the existing
drains are obstructs during the construction activity.

Do the Maintenance of all the drainage paths by avoiding or reducing the blockage for all the
time.

Contractor has to clear the Stagnant water and also minimize different kind of activities like
excavation of beds of any streams, irrigation system and other water resources which in avail-

able near the construction area

Proper care should also be taken to locate the different temporary construction workers sheds
away from difterent kinds of water bodies. Sanitary facilities. drinking water facility and drain-
age facilities should be provided to the temporary construction worker to restrict the surface
water pollution. Also the provision for washing and toilet facilities should be made obligatory.
These facilities should be the integral component in the planning stage before start of any con-

struction activity at site.

6.6.4 Impact on Ground Water Quality
Mainly the ground water pollution in Gumma substation will be due to the different Kinds of
chemical substances and oily waste get leached by precipitation of water and percolate to the

ground water label.
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Due to the slit discharge from the different kind of earth work around different kinds of water
bodies, oil. grease and fuel release from the different kind of construction vehicles and equip-
ment and also spoil from the construction and other construction related activities like raw
sewerage from worker accommodation sites usually mix with runoff water.

This kind of situation will increase during the rainy season and put a significant impact on the
surface water along with the ground water. Following measures will be required in order to
prevent different kind of deterioration of water from the construction and construction related

different kind of activities of Substation:

All the equipment and construction vehicles should be properly maintained without any dam-
age and leakages.

Contractor should be equipped with the all types of modern machinery and equipment to take
silt traps and control measures where the construction activity is going to carry out near the
water bodies to avoid entering of cement particles, rock and wastewater to the surroundings
water bodies.

During the construction of substation different kinds of digging activity should be done in the
dry season and difterent kind of waste oil should be collected properly and disposed to the

authorised and approved recyclers.

6.6.5 Impact on Soil and Geology

During the project activities at Gumma Substation which includes the excavation, cut and fill
operation, excavation it may less impact on enhance the soil erosion during the rainy season
and also mainly the no reduction of infiltration rate of water as it is a barren land and there is
no removal of trees and green cover vegetation is going to take place. Also impact the soils due
to the soil erosion due to construction of substation. When conducting the site survey for site
selection the excavation activity and land clearance in the erosion prone areas have been min-

imised.

The following impact measure can be minimised the effect of excessive erosion and other civil
works:
Destruction and Obstruction of natural drainage should be avoided of surrounding area.

Need to do proper arrangement for clearing and filling areas against the flow acceleration
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Contractor should be do the turfing work before the rainy season. Also need to make proper
arrangement for the muck disposal plan for cut and fill operation for sharp and dep slope areas.
Different kinds of pilling activity should be done in non-rainy season due to avoid the piled
materials to spread closer to the water bodies.

During the construction the Top soil (2-3 cm form the top of soil) , which is removed from

cultivated land should be separately store and can be utilize in future.

6.7 Impact on Ecological Resources

As Gumma Substation is going to construct in vacant (barren) Private land. So. there is usually
no displacement of people or animals. Most important point is that it will generally not cause
the any disturbance to the life of people and local animals, birds etc. Some of the ecological

impacts are briefly described as following:

6.7.1 Effect on Flora and Fauna

During the construction of substation. it not expected that any flora and fauna that are rare in
nature, endangered, endemic or threatened will be affected. Also. the vibration. noise and emis-
sion from the different kind of construction and emission vehicles, equipment usually occur
during the construction and planning of pre-construction stages in the temporary manner.
Above mentioned activities are temporary in nature and can be mitigated through following
measures:

Need to pay strict attention on the worker force which are working on construction site related
to the disturbance regarding the surrounding habitats, flora and fauna along with hunting ani-
mals and fishing in water bodies.

Selection of location for storage of different kind of materials storage and labour caps should
be away from environmental sensitive areas.

Need to avoid entering the different kinds of construction waste (cement particles, rock. waste

water etc) and sanitary waste to the surrounding water bodies.

6.7.2 Effect on Local Road Network

Gumma Substation is required a lot of large and heavy equipment for its operation like Trans-
former, substation equipment. iron bars. concrete material etc. This equipment needs to
transport through provincial and different local road network to the project site. Due to trans-

portation of large and heavy quantities of material using heavy vehicles usually exceed the
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carrying capacity of the road. this may lead to physical damage of the road network. So, it is
necessary to take necessary consent from the Public Works Department (PWD) or National
highway Authority for using the local or national highway road prior to transportation. It is
also recommended that contractor should maintain all the road section which is going to utilise

for the different kinds of construction related activities.

There is positive aspect that parallel road is going to be construct which will widen and quality
of construction material is going to use for long lasting, which help the contractor to freely
move its equipment without disturbing the peoples day to day life. Afier completion this road

can be utilized by the local people for their activities.

6.7.3 Disposal of Debris

During or after the construction activities of substation generally spoils and debris will be gen-
erated. Due to its improper disposal of the debris will have an impact on surrounding ecology.
science beauty and public health. Following measures can be taken up to minimize the impacts

which are generated from debris:

Spoil materials (soil. sand. rock) which is usually generated from the construction and can be
utilise such as site levelling. back-filling can be utilized.

Also recommended that dismantled and demolished structural material should not be kept or
dumped near or at agricultural lands.

Contractor needs to take proper approval from the local authorities for the location of dumping
grounds and landfills. for that it is recommended to prepare the Muck Disposal Management
plan, which are closer to the residential. commercial and public sensitive areas. If it is not
planned properly the dumped material can be interface with the drainage system, different

kinds of water bodies, agriculture land or any environmental area.

6.8 Impact on Human Environment

6.8.1 Health and Safety
Gumma Substation Project activity may impact the health and safety of the working force and
general public. usually in terms of risk of accidents and exposure to the electromagnetic tields

along with the alignment .These kinds of accidents may cause due to the electro- cutting,

19




lightening, fires and explosions. Houses are not allowed with the RoW (right of way) of the

project to avoid this kind of situation.

During Project activities it may create the accidental damage to general public and the con-
struction workers and also contractor needs to take necessary measure to enhance the personal
safety. Personal Safety can be enhanced with the following measure:

Organization needs to conduct the awareness programmes relevant to personal safety of the
workers and general public at regular interval.

Proper Installation warning signs to the important locations.

Need to provide Personal protective Equipment (PPE) such as safety belts. footwear, helmets.
goggles. eye-shield and clothes to the worker depends upon the their work area and responsi-
bility.

First Aid Unit and Transport facilities arrangement should be provided to take the injured per-
sonal to the hospital.

All the workers should be covered by the statutory workmen compensation or Building and

Other Construction Work (BOCW) as per Gol laws by the contractor.

6.8.2 Agriculture
In Gumma substation private (barren) land is provided by HPPTCL. So there will be no impact

on the agriculture activities.

6.8.3 Socio-economics Impacts

During the construction of substation ot local employment during this period will increase so-
cio-economic standards. As it is required a lot if skilled and unskilled labour for their construc-
tion period. 1t also helps to increase the business for local people as demand for day to day life
along with different materials which are going to use in the substation will increase.

Hotel and near by tourism also going to develop so it will help to change the people’s percep-

tion towards the competitive and healthy environment for the work.
6.8.4 Temporary Outage of the Electricity

During the construction activity of Gumma Substation, it is possible that temporary disconnec-

tion of power supply will occur. Due to the local people and industrial places, which are mainly
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located near the construction site or project area. will face the short time inconvenience. To
avoid this following measure can be taken:

Need to prepare the plant in advance for utility disruption so that the notice can be given to the
public well before in advance.

Restoration of utilities should be done immediately to avoid any kind of public inconvenience.

6.8.5 Resettlement and Rehabilitation
Gumimna Substation land acquisition is required. 1t is a uncultivated barren land so will be no
impact on the resettlement and rehabilitation. Only necessary measures or approvals needs to

be taken as per local law.

6.8.6 Cultural sites

Gumma substation there is no archaeological, historical along with the cultural sites have no
impact. If during the excavation or in construction activity discover any archaeological fea-
tures, GOT’s (Government of India’s) regulation shall be applied and it should be observed

separately by the contractors.

6.8.7 Traffic and Transport

Gumma Substation construction activity of the substation it is recommended to minimise the
traffic disturbance because the narrow road will not be suitable for the heavy equipment like
transformer, so it can be avoided by constructing the parallel road with proper traffic signs.

It will avoid the local road blockage, moving from high density area and damage and also
provide the parallel road which can also be utilised by the local people during and after the

construction of the substation.

6.9 Waste Disposal

6.9.1 Solid Waste Disposal

Gumma substation most of the solid waste material is metal scraps. wooden packing material,
different construction materials which can be used by the contractor. It is required that waste
should be minimized and recycled wherever possible. .Final waste will be collected and dis-
posed off in compliance with applicable Gol( government of India) /GoHP( Government of

Himachal Pradesh) regulations and rules by the contractor.
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6.9.2 Sanitary Waste Disposal at Construction Sites and Labour Camps

Gumma Substation for Construction activity it is required to have labour camp near the con-
struction site. Usually the labour camp is temporary in nature. So these kind of places where
the most of the labours are staying that is usually near to the hamlets which is the mainly com-
munity service for solid waste, water and sanitation.

The adequate planning of the different component like drinking water facilities, sanitary facil-
ities and drainage in the temporary sheds for the construction worker should be the before the
any commencement of construction activity. The following measures need to take during the
construction phase:

Need to provide proper provision of the solid waste disposal along with the sanitation and
sewage facilities for the construction and labour camps to avoid minimise the different kind of
hazards and related environmental pollution.

It should be clear communication to the contractor that he should handle and manage the waste
which is generated from construction site and Labour camps without contamination to the nat-
ural environment and also it should reduce the risk to the people who stay near that area.
Contractor should also be responsible for the enhancement in the quality of environment and

supply of adequate water for urinals. toilets and washroom of the worker accommodation.

6.10 Environmental Impacts Association
6.10.1 Electric Shock

While construction of Gumma Substation It may lead to the injury or death to the workers and
public of the area. This can be minimised or avoided by:

Security fences around substation

Establishment of warning signs

Careful design using appropriate technologies to minimise hazards.

6.10.2 Noise Generation
Gumma substation during the operation phase of the project. there may be different kind of
noise from the equipment which are going to use in the substation. and it should meet the

CPCB(Centre Pollution Control Board) standard for residential area.
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6.10.3 Maintenance of Substation
While doing the maintenance of Gumma Substation it is a possibility of exposure to the elec-
tromagnetic interference during this activity. It is also require to provide proper sign and danger

name plate sign board.

6.10.4 Oil Spillage

Substation transformers are located within secure areas. During the operation of transformer
due to leakage or accident. contamination of water on the land or nearby water bodies. Proper
drainage facilities should be constructed to avoid the over flow or contamination with natural
flow path mainly during the rainy season. HPPTCL (Himachal Pradesh Transmission corpora-
tion Limited) will maintain account of the usage of oil, using technical methods and procedures

for oil monitoring mechanism, and will have mitigation plan for any oil spillage.

6.10.5 Sulphur Hexé fluoride (SF6) Leakage

SF6 is a non-toxic greenhouse gas used as a dielectric in circuit breakers. switch gear, and other
electrical equipment. Very high-grade sealing system and erection methodology to keep the
loss of SF6 within 0.1% every year. SF6 handling is part of each contracts technical specifica-
tions and required design and routine test are done after manufacturing of the circuit breaker.
SF6 gas handling system for evacuation and storage is always used for the maintenance of the
circuit breaker. SF6 gas leakage records will be maintained in each substation. This allows

tracking of any release of SF6 gas to the atmosphere.
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Chapter 7

Source of data

There are different ways for data collection, depends on the type of data. There are two main
types of data: primary and secondary.

Primary Data; Primary data will be collected by visiting site. Consultation will act as a major
primary data source

Secondary data; Secondary data will be collected from sources like internet and other project

reports.

Chapter 8

Sampling

Sampling will not be required for the study as there will be no statistical analysis for the study.

Chapter 9
Expected Outcome of the study

This Study basically centres around natural effects at the underlying or beginning period of the
venture structure and arranging, so this investigation the most ideal ways and intend to diminish
the unfavourable effects. In view of concentrate additionally help the activities to suit the neigh-
bourhood condition alongside the present natural expectation which will help leader to get the
choices. Likewise, above all attention to individuals about different positive and negative ef-

fects of the substation development movement will be one of the results of the investigation

A domain and social examination have been completed taking a gander at ditferent criteria, for
example, topology, air, clamor, water assets and water quality. biology. demography of the
zone, atmosphere and characteristic natural surroundings, network and worker wellbeing and
security and so on. The effect examination found that because of cautious thought of ecological
and social perspectives during course and site choice by HPPTCL(Himachal Pradesh Trans-
mission Transportation Enterprise) . no major untavourable effects are normal. There is no

unfavourable effect on the movement of environment, any characteristic existing area assets
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and impact in the standard existence of individuals. Nature and social effect related with trans-
mission line venture is constrained to the degree of development stage and can be alleviated
through a lot of prescribed measures and sufficient arrangement for condition and social effects

which spread checking, estimating and relief.

Condition The executives Plan has been readied. Open counsels have been led along the trans-
mission hall. The outcomes show expansive help for the task dependent on saw financial and
social advantages. Most effects are relied upon to happen during the development stage and
are of a brief sort. The transmission hallway was deliberately chosen subsequent to experienc-
ing an alternatives evaluation. This empowered the option to proceed arrangement to sidestep
close by hold woodland zone, towns and significant water supplies and assets. The primary
undertaking impacts are related with cutting of plantations, squander the executives and un-

earthing of soils.

In this way. a full Ecological Effect Appraisals (EIA) for the Undertaking isn't required. Alle-
viation estimates identified with development, as indicated in the EMP, will be fused into com-
mon works contracts, and their usage will be principally the duty of the temporary workers.
The EA (Natural Evaluations )/IA(Impact Appraisals) of HPPTCL will anyway be liable for

the general execution and examining of site-explicit EMPs.

9.1 Environmental Management Plan (EMP)

Gumma substation, a legitimate and committed structure the ecological appraisal of the under-
taking exercises. Condition the board plan (EMP) should be produced for the venture to alle-
viate the antagonistic natural effect. EMP normally talk about the expectation of the effects and
relief measures and checking prerequisites and mindful specialists to execute the EMP as for
the accompanying stages: (1) pre-development, (ii) development, and (iii) activity and support.
Point by point. site-explicit relief measures and checking plans were created and will be exe-

cuted during the task usage stage.

- Environment Monitoring Plan
Gumma Substation, considering its area and accessible assets. various types of mecasures are
proposed for Ecological Checking Plan, which is basically required for observing the diverse

sort of natural parameters during the development and operational period of the undertakings.
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This checking of ecological measure arranging ought to be finished by the Central Condition

and RR. Master of Condition and Social Cell (ESC) of HPPTCL.

Venture supervisor for the substation is completely liable for the observing the work during the
development stage. He ought to likewise bear that temporary worker do the various types of
exercises like stockpiling of various materials. work camps alongside the removal of various

types of garbage done in appropriate way to have its effect least.

It is the duty of the Ecological and social cell that, the Specialists working at site and every one
of the temporary workers ought to go along the diverse kind off measures and systems distin-
guished in the EMP. The various types of exercises should be checked : All the Coordination,
Arranging and the executives exercises that is essential to actualize to verify the various issues.
It is require to appropriately distinguish the distinctive sort of preventive and remedial actions.
records of wellbeing and security matters and preparing exercises; meetings with venture in-
fluenced individuals (as and when required, especially during the usage): input. inconvenience
shooting and undertaking related complaints; planning of progress and checking reports as re-
quired by the financing organization and confirming the activities in general consistence with

protect measures and its encouraging towards accomplishing the expected advance results.

Diverse sort of relief estimates identified with development as endorsed in the EMP is ought
to be consolidated into the distinctive sort of common exercises and it is the duty of the tem-
porary workers to actualize the equivalent. Contractual workers ought to likewise need to pre-
sent the Month to month/Quarterly/Half yearly report for the execution of EMP measures to
the PIU(Project Implementation Unit)/PMU(Project Monitoring Unit). PMU and HPPTCL will
together answer to the financing office on the distinctive sort of progress to accomplish the
EMP exercises alongside the diverse sort of Mile tone on Quarterly/half yearly premise. This
Report primarily incorporate the advancement of various sort of usage exercises and its status,
need to distinguish the actualizing organizations and give them the time calendar and under-

taking the board plan alongside the expenses.

It is likewise necessitated that undertaking ought not furnish any negative effects alongside the
its positive Effect which is fundamental for the execution of Venture with Subjective and Quan-
titative methodology. The diverse sort of checking venture exercises incorporate the site super-
vision. Observing the distinctive sort of soil. clamor , air and water quality. The PIU is
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answerable for supervision of the temporary worker alongside the various kinds of good natural
practices which predominantly incorporates the various sorts of fire and security hardware,

strong waste administration and cleanliness condition.
Annex I Applicable Rules, Regulation, Policies and Procedures

1. National Environmental Laws

The Environmental regulations, legislation. policy guidelines that may impact this project. are
the responsibility of a variety of government agencies. The principal Environment Regulatory
Agency in India is the Ministry of Environment and Forests (MoEF). MoEF formulates envi-

ronmental policies and accords environmental clearances for different projects.

IL. Important environmental legislations in India

(i) The Water (Prevention and Control of Pollution) Act, 1974, amended 1988
(ii) The Water (Prevention and Control of Pollution) Rules. 1975

(iii) The Air (Prevention and Control of Pollution) Act 1981, amended 1987
(iv) The Air (Prevention and Control of Pollution) Rules. 1982

(v) The Environment (Protection) Act, 1986, amended 1991 and including the Following
Rules/Notification issued under this Act.

The Environment (Protection) Rules. 1986, including amendments

The Municipal Solid Wastes (Management and Handling) Rules, 2000

The Hazardous Wastes (Management and Handling) Rules, 2003

The Hazardous Wastes (management, handling and transboundary movement) Rules 2009
The Bio-Medical Waste (Management and Handling) Rules, 1998

Noise Pollution (Regulation and Control) Rules, 2000,

Wild Life (Protection) Amendment Act, 2002

Ozone Depleting Substances (Regulation & Control) Rules. 2000.

The Biological Diversity Act. 2002:

The Environment Impact Assessment Notification. 1994: amended up to 2009:
Batteries (Management & Handling) Rules, 2001

The Environmental Clearance Notification, 1994

Environmental Standards of CPCB

(vi) Noise Pollution (Regulation and Control) Rules, 2000

(vii) The Indian Wildlife (Protection) Act. 1972, amended 1993
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(viii) The Wildlife (Protection) Rules, 1995

(ix) The Indian Forest Act. 1927

(x) Forest (Conservation) Act, 1980, amended 1988 (National Forest Policy. 1983)

Forest (Conservation) Rules, 1981 amended 1992 and 2003

Guidelines for diversion of forest lands for non-forest purpose under the Forest (Conservation)
Act, 1980

(xi) The National Environmental Appellate Authority Act, 1997

(xii) The National Green Tribunal Act, 2010

I11. State Government Policies

Some of the Himachal Pradesh Government and HPPTCL’s policies that are applicable to the
sub-projects are:

The Himachal Pradesh Hydropower Policy 2007:

Himachal Pradesh Land Preservation Act (LPA);

HPPTCL Environment and Social Safeguards Policy, May 2011; and

Resettlement. Relief, Rehabilitation and Compensation Policy, May 2011.

IV. Other Acts

The policy framework consists of following main regulations:

1. The Electricity Act, 2003

2. National Resettlement & Rehabilitation Policy, 2007 (NRRP) (MoRD, DoLR).
3. Right of Way and compensation under Electricity Laws.

4. Land Acquisition Act. 1894.

5. The Indian Telegraph Act (ITA), 1885
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